‘-
“ E.M.PabuuoBuu
. 3

[EOMETPUA

UJIEKCA



B IIOMOILb CTAPHIEKJIACCHUKAM, ITPEITOJABATEJISIM
H ABUTYPUEHTAM

E. M. PaGuHoBny

3anaumn
U yIpa;xHEeHHs

Ha TOTOBBIX Y€PTCEIKAX

7-9 Knacchl
I'EOMETPUS

UIIEKCA
MockBa
2016



PetieH3eHTHI:
I".B. Anocmonoea —— 3aB. CEKTOPOM MAaTEMAaTHKH
Kuenckoro MexperHoHanbHOro HHCTUTYTA YCOBEPIIECHCTBOBAHHA YYUTENEH,

KAHIYAAT PU3HKO-MATEMATHYECKHUX HAYK, JONEHT
M.C. Srxup — 3achmyxeHHsI yuurens Y KpauHb

XynoxHuk-ohopmurens M./ Kypowomos

Jns getei crapme mecTH JIeT.
B coorBercTRMH ¢ PeaepanbHAIM 3AKOHOM
ot 29 nexadpa 2010 r. Ne 436-D3.

Patuposnu E. M.
3agaun v ynpasxKHEHHS Ha POTOBBIX UepTexax. 7-9 xnaccel, 'eomeTpua.—
M.: UJIEKCA, 2016.— 60 c.
ISBN 978-5-89237-141-4

© Pabunosuy E.M., 2005
ISBN 978-5-89237-141-4 © HUIIEKCA, 2005



IIpeauciaosne

Xopomo H3BECTHO, KaK MHOTO BpeMeHH, 0COOEHHO Ha HAYaNbHOM JTarne
H3YJeHHA FCOMECTPHH, 3aHMMACT BRITOIHCHHE YepTEKeH, YIeHHKY 3a4acTylo
Jierde peumTh 3a8ady, 4eM chenarh K Heit pucyHok. IMeHHO mo3sToMy i
OTpadaThHIBaHHA HABEIKOB PELICHUA 33124 BBITOJHO NOIH30BATHCS TOTOBBIMH
gepreXaMu. JTO 3HAYHTENBHO YBEIHYMBACT 00beM paccMaTpHBAEMOrO Ha
YPOKE MATEPHANA, IOBHIIAET €10 3PPEKTHBHOCTD, |

IIpennaracMoe nocofne ABIAETCA JOMOIHUTEILHBIM COOPHAKOM 33134
N0 TCOMETPHH ANIA yyaIlHXca 7-9 KiIaccOoB H OPHEHTHPOBaHO Ha yueOHHK
A .B. Iloropenosa «I'eomerpua 7-11». Ilocobue cocrapneno B Buie TabmHL
U cogepxut Gomee 400 3ana4y H ynpakHeHdi MO0 r€OMETPHU IS YICHHKOB
7-9 knaccoB.

3agaqu KaxxAo# TabNHIIBI COOTBETCTRYIOT ONpENeneHHOH TeMe LIKOIBHO-
'O KypCa INIAHAMETPHH.

VenoBua HEKOTOPHIX 3aa% NPEACTARICHE B TPAAHUHOHHON eTpYKType:
«ano — Haiimru» wm «lano — Hdoka3zaTe». B Tex ciryyasnx, Koraa sajayu
MOXHO O00LEMHATE B IPYMIY, 3afaHue ¢HOPMYIMPOBAHO B BEPXHEH JacTH
TaOMHIIEL

B nocodnu 13 Tabmui aa 7 xnacca, 17 tabman 418 8 knaccan 14 tabnun
ama 9 knacca. OHO MPEIHA3HAYESHO IPEKAC BCEro Ais 00y4eHHA IKOJILHUKOB
CaMOCTOATEABHOMY PEIICHHIO 3a71ad 10 TONbKO YTO H3YIEHHOMY MATepHAIY.
3aganus 0oco6Ka MOT'YT TAKXKE HCTIONB30BATHCA [UIA OPraHM3alliy CAMOCTOS-
TEBHBIX H IPOBEPOYHBIX PaboT.

MEuorue 3aaH1uA Moco6Hs MOryT ORITh PEIICHBI YCTHO.

K OoNBUIMHCTBY 347a4 M YNpa)KeHWH NPHBENEHBI OTBETHI, YKA3aHUA
H pelieHu.



3anauys B ynpaxkHeHHR HA NOTOBBIX YEPTERAX

B xHire npusATE CNeAYIOMHAE YCIOBHEIE 0603HAYEHUS !

B

PaBHBIe OTPE3KH HAa HYEPTEKAX OTMEUCHBI OJHHAKOBBIM

KONMYECTBOM [ITPHXOB, PaBHBIC YIIbI — OIMHAKOBBIM
£ ¢ KoNMYECTBOM AYT, 33 NCKIIOYEHHEM HCKOMBIX YIIOB,

Ha pucyuke BE =BQ,EF = QP, Z4=ZC, LZEFA = ZQPC.

AB =10 cMm.

ZABC =42°,

| £DEF =90°,
E F



7 Knacc

Tabnuna 7.1. A3Mepenue oTpe3KoB

Hano: AB=28 cM, AC:CB=4:3,
Haiitu: AC u CB.

1 2
& & & & - &
A4 B C M K P
Hano: AB =6 cm, BC =9 cm, Hano: MP =12 cM, KP = 3 ¢Mm,
Haiitn: AC. Haiitu: MK.
3 4
6,4 cm 39cMm - o - — o
D E F K L M N
Hano: KM =9 cm, LN=8 ¢Mm,
Jano; DF =93 cM. KN=12 cm.
Hatits omuoky. Haiitu: LM.
5 6
& —- il & & & < ]
F H T D A B C D
1) Hano: AB = (D,
Hano: FT=11 cm, HD =9 cm, Tokazate: AC = BD.
| HT=5cm. 2) Jano: AC = BD.
Hatiru: FD. Hoxasate: AB = CD.
7 8
O & & & & "
K P E D £ F
Hano: KP— PE =3 cm, KE =21 cm. Hano: DF =24 cMm, FE = 3DE,
Haiftu: KP u PE. Haiitu: DE u FE.
9 10
& - ] O eefe i} } & +H ]
A C B A B C D E

Hano: AB=BC, CD = DE.
Haitri: 1) BD, ecan AE = 20 ¢m;
N AE, ecnu BD =12 em.




3apaun u YOpakHeHHA HA NOTOBLIX YepTekax

Tabmuua 7.2. HiMepenue yriios

1 A 2 5
Hatitu: Z40C. Tao:
B F ZEDK=36°
1 o Haiitn:
45° K ZLFDK,
21° C D
0
3 4 Jano: 4 i C Hano:
D LABC=172°, ZABD = 100°,
4DBC — ZABD =26°. /CBD =4 /4BC.
C Haitrn: D Haifri:
5 ZABDwu 2£DBC. B ZABCw ZCBD.
5 1) Jdauo: 6 4 X
B C D _ Hano:
g e ¢ s
: e
\% £BAD = Z/CAE. £CBE =45%,
2) Rano: ZBAD = Z/CAE. 40° D Haiirw: LABE.
4 Jokasats: ZBAC = ZDAE. B E

Haiima: ZAOE.

2) Hano: ZBOD = 42°.

M K .
7 N Tlano: 8 D E Haxo:
— KO L AB,
ZMOK=110°, DO L OF
ZMOP =173°, )
P snop=ese. | 4 B
Haifma: Jloxazars:
0 K  £NOK. ZAOD = /KOE, /DOK = £EOB.
9 10 A
1) Jano: ZAOE = 96°,
Haiitu; £ZBOD. C  HNano: ZABD = 105°,
0 ZABC: LCBD=13:4,
B Haiitu: ZABC, ZCBD.
D




7 Knace

Tabnuua 7.3. CMexHbIe YIIIbI

1 2
B AN k\“
Hano: o — f=30° Hano: o =90°+ .
Haiitu: o, B. Haiim: o, B.
3 4
p
cL B o

Hawo:c:B=1:5.
Haiirn: o, B.

Hauo: £1= 24,
Joxazare: £2 = £3.

D
6 Jano: B
L1+ 22 =180°. -
2 E
4 C

Hoxasars: 1) LABC = ZACB,
2) ZDBC= /BCE,

7 D N C
Alk BKEmP
E F

HNauo: £1 =23, £2=24.

8 D c
E
A w B
17

HaiiTy ommoOKY. Haiitn: £LDOE.
9 C D 10 B C
B 370 . y 108°
A o D
Haiitn; £BAC. Haiita: ZBOC.




3aaauH M YIpPaXHEHHA HA NOTOBBIX HePTEKAX

Tabmuna 7.4. CMexXHbIe H BEPTHKAJNBHBIE YIB!

by

D —_— o) 23°

Haitmu: £AQB, ZA0D, ZCOD.

2
B C
F
/) T
A D
Hairru; ZBOC.

3 B

35°

C
E D

4 A C
><
D B

Nano: ZA0OD + ZAOC + ZCOB=210°,

2) £3+Z4=180°

Hairru: ZFOE. Haiith: £40D v LZDOB.
B
V3
E B E B
0B [N
D C D C
Haiiri: ZAOF Haittn: £EOD.
7 A 8 B
1
2 Eg
4
3 A C
/ 1 2
D

Jano: £2 = Z3.
Noxazare: 1) £1 = £3; Jano; £1 = /2,

DNoxazars: ZBAC + ZACD = 180°,




7 kaace

Tabmua 7.5. IIpM3HaKku paABEeHCTBA TPEYIOJILHAKOB

Hatity napsl paBHEX TPEYTONLHHKOB H AOKA3ATEL HX PaBEHCTBO:

1 B2, v |3 c
A
0 X B
c
D P E 4 D
4 5 D 6 M N
B . c H
/\/ 1
A o D M E| 4 P
7 3 9 Jano; AD = BF,
N ) P B
4 A E
4 D/(\
: B F
M K D C
c
10 jweiac-3c |1 12
F P A B
B D
c E
F
D C
£ K H £




3anayu H ynpaxHeHHd HA FOTOBLIX TEPTERAX

Tabmuua 7.6. PaBHo6eapenHblii TPpeyronbHBK

Hoxazars: AABC — pasHobeapeHHbIH.

1 B 2 B
A c
70° 100°
4 D E
110° 4 C Y's0°
Jauo: BD = BE.
4 B 5
E
B
A
4 Cl 4 D c
D
7 8 B
B
L
D
D A
E
A E ]
C

10




7 Kacc

Tabmnua 7.7. IIpu3Haky Hapa/liIeIbHOCTH NPAMBIX

IMapannensuu 4 npsMeie g u b?

1 a c/

AN

110°

b 70°

65°

11



3aaa4H H YNPaKHEHUH HA FOTOBLIX YEPTEXax

Ta6mmna 7.8. [IpH3HAKH NAPAJLIEIBLHOCTH HPAMBIX

B 3azaqax 1-6 malitv x u ).

Joxazars: Z1 + £2=/3.

JHoxazare: ZMOE = £90°.

Hauo: a || b
4 5 6
E
35°
F 145°
50° K
P\ N Ilano: ZABE = £CBE.
9
7 A B
1
IpC
2
D E Jano: a |} b.
Hano: AB || DE, Hawno: a || b. Aoxasars:

Z1 + 72 + £3=360°.

12




7 xnace

Tabmuua 7.9. Cymma yriioB TpeyrolbHHKA

Haiiru nemspectHbie yrmst AABC,
1 2 B 3
B B
40° 120°
35° 45°
A c | 10 A 110°
A C C
4 4 54
30°
130°
C | B c™ 2
7 B 8 B 9 B
A
125¢
{1
4 C A C 4 c
10 B 11 B Hauo: 12 B
14° AB || CD. _
D
600
5000 4 - -
A C A C ¢




3agaun n YOpaxneHnA HA MNOTOBBIX MEPTEXKAX

Tabmuua 7.10. Cymma yriioB TpeyrojibHHKS

1 3 C 2 3 B
’ A
A C
JoxasaTes:
A Hatitn: LABC. LABC < ZADC,
4 6 D
A
B
E
C
1 2
A D C
B
Jokazars: £1 > Z2. Jokasars: AB || CD.
7 Haiity owubxy: 9 B
Ll =22
B Z3= /4,
p
P K
P
A C
o E
4 A
2 Haitu: ZEKC.

14



7 kiace

Ta6muua 7.11. IIpAMOYTONLHLIR TPEYTOJIBHEK

HaiiTH papHbIe TpeyToOnsHHKH (3amaan 1-3).

| 2 3
B
B C
B 2 E :
A D
A D
A Hauo: AE = ED,
4 S Haiita: BC. 6
A
10 6
30°
A - 45°
60° C B
Haiiry; AB., B Haiit: BC

Jano: AQ = OC.
Jlokasate: AB = BC.,

15



3aaauM B YIPAXHEHHA HA TOTOBBIX YEPTEMAX

Tabmuua 7.12. Okpy*HOCTD

() — EBTp OKPYXHOCTH.

) B B
b C
JHoxasars: AD = BC.

Yy,

HNokasats; AB = BC.

A C

Joxazare: £1 = /2.

oxazars: CD = BA.

6
0
A K B
D

1) Jano: AB 1L OD.
Jokasars: AKX = KB.

2) Hauno:; AK = KB.
Jokasare: AB L OD.

Hauo: AB=CD.
Hokasatms: OK = OP.

C

A ™ B

Hokazars; AB || CD.

4

Toxkazate: AD = BC.

16




7 kaace

Tabnuua 7.13. OKpy:KHOCTH H KacaTeibHAA

O u O, — UEHTPHI OKPYXKHOCTEH.

1 4 B C

1) Mano: AB = BC.
Hoxkazare: 04 = OC.

2) Hano: 04 = OC.
Joxazate; AB=BC,

@

Jokazats: A qexur
Ha nipsamoit 00,

Jokazats: AB = AC,

B/
A K
4,
Q
B

Hoxazats: 1) 44, = BB,
2)}K € 00,

Jlokasars: 1} 44, = BB,
2YCe 00,

Jokazare:
AB + CD =BC+ AD.

Hokasate: AB = CD.

Jlokazate:
ZAOB =2/CAB.

B\

1) flano: ZABC = ZCDE.
JHoxazars:
AB =BC=CD=DE,
2) ano:
AB =BC = CD = DE.
Jokasars:
ZABC = LCDE.

17



Jagaum n YNDAKHCHHA HE INOTOBBIX YEPTEXAX

TaGmuna 8.1. Onpenenenue B NPAZHAKYE NAPALIEIOTPaMMA

Hokazare, ar0 ABCD — napannenorpamm.

1 2
B B M
P
E
A D A K D
4 S
B C B . C B C
A A
Y 4 D D
7 8
B C
o
A D A
Hano: AKCE —
Hano: AAOB = ACOD. Hano: AABC = ACDA. napaienorpaMM.

18




8 knace

Tabnuua 8.2. Onpeae/ieHHe H NPHIHAKH NApa/JieIorpaMMa

Jokazare, wro ABCD — napannenorpamMu,

1 2 3
E B C B B E
C
M A4
4 D F A D M b
Hano: AECF — Hauo: AMCN — Jdaro: MBED —
NApALIeNorpaMm. NapajIenorpaMM. napaenorpaMm
4 5
B C FiP ¢ H
/\\ \/ B
N 4 D K A
Jano: NBFD — Jano: KPHT —
TapannenorpaMmM. napanneioTpaMmM.
7 5 c 8 E B 9 B
K ‘ C
‘ A‘ F
. A '
A D A D F D
Hano; KBTD — Hano: AECF — Hano: AKCF —
napanieaorpaMm, NapaeiorpaMm. TIApasIIeNorpaMM.

10



3anavyn u YopakHenud Ha TOTOBBIX YEPTEXKAX

Tabmuua 8.3. CeoiicTBa napa/nieaorpaMma

ABCD — papanenorpamm.

2 3
B E C B C
£
(9
1
A F D A D
Haitts yIisel mapanienc-
rpamma ABCD. Hoxasate: OF = OF. Hoxazars: LZAQB =90°.
4 5 6
B C B C
B ¢ v [/
K .
.
AN !
A P D
A D A D
Hoxasars:
£ZPBK = £/BCD. Noxazars: AP = CE, Haitti: P pep.
7 8 9
B E C B C
2 B E C
50°,
A D do
A D A K D
HafiTa yrimel napajuielio-
Hairi: P oo Haittu: P . rpamma ABCD.

20




8 xnace

Tabnuna 8.4. CpoiicTBa napanjegorpaMma

ABCD — npsMoyronbHHK

ABCD — pomb

1 B c

A M N D

5
A

&7

9 B C
ﬂ
A M D

Hokazamh: BN = CM, Haittu: ZBDC. Jokazars; BM = BN.
2 6 10
B C B C B C
5 / 2 /
SN Gl
A D] 4 D 4 E D
Haittu: ZCOD, £ACB. Haiitn: ZABC., JHokasate: BE = DF,
3 B 7
C
v B C
‘ W
A D A D
Jauo: OF =4,
Haiitu: AC. Haiitn: ZBAD.

Jloxazath:
A.BC.D, — pomb.

Hokazats: KB = KD,

21




3agauu B YHpaAXHEHHA Ha INOTOBLIX MepTEXRAX

Tabmuua 8.5. CBoiicTBa mapaaneaorpaMma

Jano: ABCD — xsaapar.
Hoxasars; BFDE — poMG.

Jano: ABCD — ksanpar.
JHokazars: A B,C.D, —
KBaJpar.

1 B 2 3 B
B C y
c
P A c
F - 4 M D
b D
Hano: ABCD — pomb. Hano: ABCD — pomM6. Hano: ABCD — pomb.
Hoxasars; ZABF = #CBE. | oxazats: ZMBD = #DBP.| Haiiru yrmst ABCD.
4 C 6 | C
E
B B E
F D D
A
Hano: ABCD — napanne- A
Hano: ABCD —— napanne- JOrpaMm.
NIOTPaMM. Toxazars: MNPK — npsi- HAano: AB CD — pomM6.
Hoxazare: ABCD — pomb. MOYTOJIbHHK. Haiita: £ZBAD.
7 8 c 138 3 c |®r & C
0 ' c, | 4
A - ; ;
A D 4 p D A p, D

Jano: ABCID — kBaypar.
Jokazate: 4 BC D, —
TIPAMOYTOALHHK.

22




8 knacc

Ta6nuua 8.6. Tpanenyus

ABCD — tpaneumus.

1 B cC 3 B C
B C
E
(4] Q
A D A D F A D
JHano: AO = 0D.
Joxasars: £AOB =90°, Hoxazate; BC = DF. Jlokasars; AB = CD.
4 B C 6 B a c
B C
75°
40°
E D
4 4 Dl 4 E & D
Haue: BE || CD. Hano: AB =CD.
Haiitu yrire! Tpanernyuy. Haitrs yrim Tpaneluns, Haitru: AE n ED.
7 B 5 C
B C
<
A E D A 30 D
Jane: AD=15.
Jauo: AD = 15. Jano: ZABC = 135°, Haiitn: nepumetp
Haitu: CE, Hattru: BC. TpaneLMH.

23



3anaus 1 YNPAKHEHHA HA MNOTOBRIX YEPTERAX

Tabmunaz 8.7. Teopema ®ajeca

TeopeMa 0 NPONOPUHOHAJILHEIX OTPE3Kax.

B Hano; KP || DE.

Hauo: I m || n.
Haittu: x.

Haiitu: AK : KF : FE.

Jauo: I || m, DE = 30. Tlawo: AC || FD || PK.
Hafitd: x u y. Haiiru: x uy. Haiitu: KN : NC.
7 8 B __E_C |9 D
B
3 B
F
2
4 F D
A 6 E 25 C A T c
HNano: ABCD — napanne-
JorpaMm. . AB_ AL
Haitru: AK : KF. Tokasars: BM=MN=ND. | DOK®: gR=7 0.

24



8 knace

Tabnmuua 8.8. Cpeanas AMHUA TPEYTOJALHMKA ¥ TPANEHHH

Hamo: ABCD — tpanenus.

Hano:; EF || AC. Hano: MN || AC.
Haitth: Py Haiira: P,
4 B C
M K
o
A D

Jano: ABCD — Tpanciua.

Hoxaszate; MNFPK —

Hauo: ABCD — Tpaneuus.
Hoxasars: AB=CD.

Hokasate: 40 = OC. Haiitu: EFE ME, FN. napanncnorpamMm.
vi B N C 9 B C
M M
P
4 X D A E D
Hano: ABCD — pom6. Hano: AF = FC, BP = PD. | Hano: ABCD — Tpaneuns,
Jokasars; MNPK — Hoxasate: EFKP — ME || CD.
TIPAMOYTONBHUK, OapaHIeNoTpamm, Hoxkasats: ME = CD/2,
0 8 2. c |n s 2L C 12 B 2. C
M "
M s 5 M N
X | ] \
8
A K D A 3 D A D

Hano: ABCD — Tpanenus.
Haiitu: x, y, z.

Hano: ABCD — tpanenss.
Haiitu: x, y.

25



Janaun YIpaxHEeHHKA HA FOTOBBIX Y¢PTEXKAX

Tabnuua 8.9. HepaReHCTBO TPEYronbHHKA

Ha xaxux ueprexxax AomymeRa omnGka?

3 B
A/7\C

Jano: AB - BC =10,

B xaknx npenenax meusierca x7

1 B
/\
A 6 C

4
B
/\
A X C
7 B
/\
A a C

5 6 B
B
8
7 D a a
A C
A x C
8 9
B B
1,6
i ; ) [y\
A C
A 3 C x

X — HATYPAITBHOE THCIIO.

Hano: AABC — pasHobenpennnlii. Haiitu AB.

10 B
/N

12 B
/\
A 8 C

26




8 xnacc

Tabmuma 8.10. Pemrenne nMpsaMoyroibHbLIX TPEYToAbHHKOB

Hatitu x 1 y,
1 2 3
B B C B
£\
+ X y X
a a D
A
. Y D 4 7]
4 C Jano: ABCD — C
OPAMCYFONBHHK.
4 5 6
M C
C
£ m b x
P > o 3 A
A B
N X A i) v y D
Hano: AB =m.
7B 2 & 6 C
120°
a 2v3
(V) C
d
A A ~ b
y X
D Hawo: ABCD — Tpameuma.
10 B _3 _c 11 12
D
D
120°
Vi 2N\, /N
60° X 10
A E D 4 30° 4 : = ' B
E
Hano: ABCD — Ttpanenus,
AD=x. Haiitu: BD.

27



3agaun n YOpaXHeHHH HA rOTOBBIX Y€pPTeKax

Tatuuua 8.11. Teopema Iludaropa. IlponopuuoHaibLHBIE OTPE3KH
B NPSIMOYIOJLHOM TPEYyroJbHHKE

Ha#fttu x n y.

Jano: AB =13,
Haiith onm6ry. Jano: AC=8,BD=6.

4 B C

20
A3 g D

2 B
4
D 0
4 A C
A = C x /
A Yy C
5 B C
a.
A D

Hawno; ABCD —
napa/UIeioTpaMM, Jtano: ABCD — kpazpar.

8 9
7 M 4
24
6 4 D
X
X 54
y n K '
ol y
Hano: AK=8.
10 4 11 12 B_3 . C
A
Zp 6/ 1, 6
6 .
6 D M- D
5
C x 8 | Hawo: ABCD — tpanenms,
(5 X B AD =9,

28



8 knace

Tabmyma 8.12. lexapToBsl KOOPAHHATEI HA IVIOCKOCTH

OnpenenuTs KOOPIHHATE! BEPIIHH MPAMOYOIbHHKA

A4 (0; —6)

¥
1y 2 7y C(10; 6)
. B :
B L&D 1 g C(5:3)
L,
A(=5: 1) D |G X
04 D x 0 * 4(2;-2) D
Haitty koopruHaTst Togkwm C;
4 y
S B ¢
AL D A(-2;2) C
) \_{ = . .
0 x
0 X \ u In
5 \ - . | 4 D(Z~1)
c B(2;~1) B(3;0) x
Hano: AB=3.
3anucaTy ypaBHEBHE OKPYXHOCTH:
7 ¥
X
0] X
10

29



Janauu u YIpAXKHCHHA HA TOTOBHX YePTEeXKAX

Tabmuna 8.13. lexapToBh KOOPIHHATHI HA IIOCKOCTH

1 3: 2y

C(1:2) M (5; 12)

B4 1)
AQD -
0 X 0 x x
Cpapuuts AB 1 AC Haiitu: sino., cosa, tga.
CocTaBuTh ypaBHEHHE NpAMOfH:
47 5 y 6
‘ A(2;3)
A@& D P32
! 0
0 X 0 X *
7 5 8 9 / 10
¢ X .
/ 4 1)
5 0 /

45° 60° ,4 -y

~3 o x| of 4 ¥ x| o 3 v x
Hajitu ommlky:
¥
ll/y--\ lzfiﬁ 4 13x = —J;, 14 = y=35
SQO g x Q ’ QJ ; ! '
y=-3
C+y=4 X4y =25 ¥+y' =9 ¥+ =16

30




8 knacc

Tabnuua §.14. CHMMeTPHA OTHOCHTEJIBRHO TOYKH

Jloxasars, wio Touka O — LiEHTP CHMMETPUH:

1 2 3
C B
A Fl 0 Fi B
0]
A4 D
ABCD — napanneorpaMm
4 5 6
B C B K C B M| ,E C
0 0 o
4 D14 P b |4 T/l b
Joxkazare:
(0 — UEHTP CHMMETPHH. Hokazars: OK = OP. Hoxasars: ME = TK.
7 c 8 4 @ 9
/ BNy
i/ A
B % D
Jokazar: Hano: OF =0O\E. Jauo: 0,0 =0,0.
O — UeHTP CHMMETPHH. Hoxasars: AB = CD. Jokazare: MN = KP,
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3apaun n YHPAKHEHNH HA TOTOBLIX Yeprexax

Tabnuna 8.15. CAMMETPHSA OTHOCHTEILHO NPAMOi

JoxazaTh, 9TO TOUKH A ¥ B CUMMETPHYHEI OTHOCHTENBHO NIPAMOH /:

2
A X \3B
1) Jano: L
AK=KB. o
2) Taunc:
LAKO =90°, i

4
4 I
0
B

5 A
C/\\Dl
B

Joxazars, 4yTo npaMadt / — ock CHMM

eTpHH:

7 8 ’ 98 o
Ay /
o o v ) S
Hano: ABCD —
Jano: OK = KO.,. NpPAMOYTONLHHK.
MNpsamese 7 1 m ~— OCH CHMMETPHH:
m
10 11 ! 12 "
A B
/ \ B c
A o\C ; 0 m o
\[ ! b ,/D ¢
Joxasarh; Hoxazars; ABCD — Joka3aTe:
ABCD — pom0. TPAMOYTOJLHHK. ABCD — xpappar.
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8 k1ace

Tabnuna 8.16. BexTopbl Ha NIOCKOCTH

lBj C

A D

Jano: ARCD — kBanpar.
YKazaTh paBHBIE BEKTOPbI.

B
2

A C

D

Hato: ABCD — pomb.
YKa3aTh paBHBIC BEKTOPHI,

3 B2

A(-1;3)

ﬁ
Haiitu: |AB).

Jokazars: ABCD —

4 7 63 |5 Yy M B 6
b Ch——~Y+1O
(3;2)
y 4;2) 6
(1; 1) x x Jlaro: ABCD — pom6,
0 0" 6 4 AC=16,BD =10,
PaBHE! /11 BEXTOPSI Haittn mcimnna'm Haiitn KOO]J_,!I)HH&E)H
—
anb? BekTopa AM. BekTOpoB AB u AD.
E
8 j c 9
8(2 1) C(52) B C
E 4 D E A D
A(-43 D{-14

Hauo: ABCD — napaii-
aenorpamm. Jlokasars:

> = > ) >
EC+CB+BD=EC+ BA.

Jano: ABCD — napai-
senorpamm. flokasars:

S
BE + ED+DC=Ch + 4C.

napaJienorpaMM,
B A B
10 11 12
K
D E Is)
F B 4 M C
A4 C N
Beipasuts PK uepes Jokazare:

g - > o - S

Buipazute DE uepes CA. OA u OB, BM = 5(BA + B().
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3apayuH ¥ YOPAKHeHHA HA FOTOBLIX MEpTExRaX

Tabnmuua 8.17. BekTopbl Ha NJIOCKOCTH

Bripasuts BeKTOp X 4epe3 BEKTOPLI au 3(ABCD — MapaIeTorpamMmm)

,Hauo:|3|= 2,

Haiiru: lg+3l, [3— gl

npsmMoii MP, kacareabHOH
K OKpPY)KHOCTH.

1 2 3
B__ M ___C B , P C
— -
a 7 z * Num
v
4 z D |4 2 D
JlokasaTb: Z+B+¢=0 6 Jano: ABCD —
NPAMOYTOITBHHK.
A C
4 2 B =
5
135°
4 12 D
Hakitn:
- N e - -
ﬂaﬂo:|3|=|b|=|?|. ﬂaﬂozial=|c|=l, |b|= 2 1AB + AD - DC - OD\.
7 A4 8 ¥ 9 pan)
Ap B
4 /-P
i
3(3;7) C(—4,8) -5 6 C x
- = A(l; =2 cC3
Hafith: cosZ£ 8. Haiitu: 04 - OF. ( ) *3)
10 4 11 12 B34
—)
a
60° 3
0 B D
3anucarb ypaBHECHHE A(-2;3) C42)

3anucars ypapHeHHe BD.
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9 knace

Tabnuua 9.1. ITonobGHble TPEYTOALHHKH

Hano: AABC « A4,B,C,. Hafitn x, y, 2.

NN

u,("i

Hauo: —%=3

2
B
B,
4 X
A
C
4 8 4, 4 ¢,

3 B 4 B,
B
B,
X y
12 X 10 9
8 7
4 8 CA z

A y C A 5 G

G
Hauo: P, , - = 54.

/\/\

CA|

Hano: a:b:c=4:3:5,

B,
B
b
A z CA, c C

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

Hawo: P, . =9.

7 8 B
B B,
B,
2 9 x
4 10 CAn z C, A z c A 11 C,

m=39, PAIBICI=26’ a:b=2:3.
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3anaqyu n ynpaxHeHMs HA IOTOBbLIX YEPTERAX

Tabmua 9.2. [lepsbii npH3AaKk NOXO6HA TPEYTOJIHbHHKOB

VYKa3aTh OAOGHEIE TPeYTONbHHKY, JOKA3aTh HX MOJ0GHE.

A

2| O

)

vi FE
.
P D

Hano: PEMD — tpanenus.

1 3 cC |24
A b C E K
4 B Hano: | S B
Q. uB=BC
D D E
n‘
C
B

3 B
P
K
4 C
6 ¢
m
9 N,
/f;\
M E K
B
12
PfEK F
A C

13 B
K P_M
E
A N C

N
b%
O

10 B c ln B
4 D
Hano: ABCD — 4 c Hano: APFC —
l'lapa.lmenor'paMM. E rlapa.lme.llorpaMM.
14
B

15 5 ¢
A D

Hauo: ABCD — Tpanenuus:.
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9 xaace

Tabmuua 9.3. Bropoii 1 TpeTnii npU3HAKH No100HA TPeyroJbHHKOB

Yrazate noo0HBIE TPEYTONBHUKHE, JOKA3ATh HX [IOJ00HE,

1 B 2 3 3 p
P N
\ D
g £35°\10 250 g\ 40
4f35\5 5\ 32 I\
4l \3
A CM K
A C F E M 24 EF 3N
4 5 5 6 5
B3 ¢ Y c
e 27 b
A T » 9 'y A D
B A
7 8 "\ 9 B
16 18 36 P
12 20 X
A D ¢ D7 B | 4 C
9 10
Tlano: AC = 24. C Iano: AB - BK = CB - BP

Hoxkazars, 410 AABC ~ AA,B C, w HaliTh Ko3du

IHEHTHI IoA00HS;

12
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3a4avH U YOPAKHEHHSA Ha FOTOBRIX MepTexax

TaGnuua 9.4. BnucaHHbIe YILI

Haiits x, y (O — ueHTp OKpyKHOCTH).
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9 Knace

Tabnuua 9.5. BudcanHble yriabl. YroJ Mexay Kacare/bHoOM H Xopaoi

(0 — LleHTp OKPY;KHOCTH, B — TOYKA KacaHHA,

Jokasats: AABD c ABCD,

Jokasate: AR = AD - AC.

2
5
Haittu: £ZARBE. Haifti: LZAMK. HaiitH; x.
K E
7 8 9 N
P D 3
M 6
M
v E . P
A
E Hokasare: AADK > AFEK, F
Haiitu; ZKFP, AK - KE = DK - KF. Haittu: ME,
10 c 42 |1 c A (12 g P
A D F M
B B
Joxaszars:

PE-PF=PM-PK.
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Jagaun n YHPAKHEHHA HA TOTOBLIX MEPTEXKAX

Tabmuua 9.6. Pellrenne TpeyroinLHHKOB

Haiitu x:

1 2 3
C 150
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9 knace

Tabnnua 9.7. Pelnenne TpeyroJisHRKOB

Hajitu x 1y
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Janaun m YNPAXKHEHHA HA TOTOBLIX YEePTEXKAX

Ta6nuua 9.8. IlpaBuibHBIE MHOTOYTOILHHKH

@ — CTOPOHA IPARHIBHOTC MHOTOYIONTbHHKA, R(¥) — pagnyc onucaHHOH (BNHCAHHOM)
OKPYKHOCTH, O — LEHTp NPaBUALHOTO MHOTOYTNONEHHKA,

Hai#iTn KonHvecTEO CTOPOH 3Ha1 OAMH K3 ATEMEHTOB (g, R Wiy ),
NPaBHIBHOIO MHOTOYNONBHHKA HANTH JBa APYTHX
1 o 5
A 180° £

150°
A B
3 7 B C
c
0
R a
40° 4
A B A P D
4 8 C D
A
B E
‘ ¢
A :
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9 kiaace

Tabnnna 9.9. ILtowags TpeyroJLHHKA

O — peHTp okpyxuoctH. Haltti nnomans A4BC.

1 2 3
A
A
8 R
30
A C 12 B 135
D 8 (¢ 4 B
4 5 6 B
B
2 14 13 10 10
A 15 C
4 C A R C
7
8 A ? A 30
13
0 o
ZL 3
C D B cC D B
10 11 B 12 B
Oy
M K E
. O Nsx
24L
A 15 20 A 12 D 14 € A D C
Hano: P=84, Hano: £4=/C




3anaqH H YNPAKHEHHS HA FOTOBBLIX YepTexax

Tabmuua 9.10. Ilnomags YeThpexXyroJIbHHKA

Haiit nmnomane ugThipexyronsHrka ABCD:

ABCD — npsmoyronsiuK | ABCD — napanrenorpamMm ABCD — pomb
1 5 9 B
B C B C
8 10 4
30° A
A D 4 5 D D
Iano: AC=8, BD = 5.
2 6 10
B C
B 8 C B
5
A3 E D A5 E 8 D
A
3 7 11
B
C B C B
9 26
E
A7F And ! 10
4 12
B C B,
F E
4x
é 8
E 4 o
A D
Tano: EF = 16. Tano: AC =8, BD = 6. b




9 gnace

Tabmuiza 9.11. Ilnomaas YeThIPpexyrolbHHKA

Haiiti nnomans Tpaneuuu ABCD:
1 B 3 2 B C 3 p 3 ¢
45 D 4= E Dl A= P
Jawo: AD=7. Hano: BE =5, Jano; AB || FE.
4 5

A 37
7 8
B 7 C
B
13
12
30°
4 77 D14 -

6
4 25 D
9
B C
25
E
0 36
4 D
) ECN
A 18 D

Hano: AC=7,BD =15,
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3anain B ¥YIOPaAXKHCHHA HA TOTOBBIX HEPTEAKAX

Tabmuua 9.12. Ilnomann ¢puryp

" S,.
HaiiTti oTHomeHHe Iclaael = :

S
3 B
iy
4
5
C
A D
6 B
M K
S,
A C

Hano: ABCD —

MapaieiorpaMM.

Hano;: ABCD — Tpanengs.
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9 gaace

Tabnuua 9.13. Ilnowany ¢uryp

Haiiry nnomaap x:

3 B
D/A\E\
A C

JRano: S, .. =8.
Hano: ABCD — napannenorpamm
4 5 B c|6 B K c
B M C
P [
AN
A K
A D A D

11

A4

B

E
D

C
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Janaus ¥ yOpaKHEHHA HA FOTOBBIX YePTEXKAX

Tabmuna 9.14. Ilnomaae Kpyra n ero yacreii

R — panwyc xpyra, O — ueHrp. Haittv nnomas 3aluTpHXOBaHHOR GHTYPEL

Jano: ABCD — npamo-
yronsHuK, R, =R, = 1.

Hawo: R =R,=R,=R,=12,
R, =3,

1 3
A
{
B
Hano: R =13,
4 6 P ‘
()
Fid
if
“d F
E
7 B 4 C 8 G o, 9
0, 0, O; 15
A4 D
0, >0 o,

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

1

0
[ﬂ[ﬂE Oz
y 10 0,

11

Hdano: R, =R, =R, =R, =12

Hdano: R, =R, = R, =4,
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OTBeThl. YKazanusd. Pemennn

7 kaace

Tabauna 7.5. 6. AAMP = APNA (no I npusHaky), Tak Kax ZMAP = ZNPA,
LMPA = /NAP, AP — obumias cropona. AAMH = APNH (no 1 npusnaxy), Tak Kak
AM = PN, ZAMN = /PNH (13 paenctBa AAMP n APNA), LMAH = ZNPH.

Tabauna 7.6. 6. Yrasanue: LAEB = ZCEB. 9. Yxazanue: BOCIONB3OBATEC pa-
BeHcTBOM AADF ut ACDE, otkyna £DAF = LDCE.

Tabauna 7.7. 8. Ha. Pewenue: /BAC= ZBCA = 80°, Torna £LBAP =80° - 40° =
= 40°, /KPA = /PAK = 40°, otxyna LPAC=ZAPKua |l 5.

Tabnuna 7.8. 6. 39°. Pewenue: /NMP + £LMNK = 180° orxyma NK || MP,

LZMPK =78°, /KPT=139°. Orcrona LPTK = ZTPM = 39°. 1. ¥xa3awue: 9€pe3 TOUKY
C npoBecTu NpaMyIo, napannensHyio AB. 8. [oxazamenscmeo. LAME + ZBEM =
= 180°, Torua ZOME + LOEM = 90°, Toraa u3 AMEO: ZMOE = 90°.

Taganua 7.9. 12, 30°, 60°, 90°.

Taéauua 7.10. 1. 90°. Pewenue. LABD + /BAD + LCBD + £ZDCB = 180%
2 (£ABD + LCBD)=180°, LABC=90°. 2, 80°. Pewenue. ZABC=180°-2(LOAC+
+ Z0CA) = 180° — 2 (180° — LAOC) = 180° — 2 - 50°=80°. §. 360°. 8. 20°. Pewenue.
ZDFB = 110°, £ZADC = 140°, otxyma ZA = 20° 9. 180°- (o + B+ v). Vraszanue:
4BEC=q + .

Tadmmua 7.11. 3. AABD = ADCA; AABRE = ADCE. 4. 8. Vxazanue.: OTIOKKTD HA
ayqe BC orpesok CD = BC. Paccmorpers AABD. 8, 14. Vxazanue: nokasatb, 4TO
AABE — paBHOBEApCHHBIH.

Tabnuua 7.12. 3. Yrazanue: paccmorpets AAOB u ABOC. 5. Joxazamenscmso.
ABOE = ACOF (no III npu3sraxy), otxyaa B4 = CD Xak COOTBETCTBYIOIUHME BHICOTEL
8. Joxazamenrvcmeao. ACOD = AAOB (nio 111 npusHaky), otkyna LD = ZB u DC || BA.

Tabauna 7.13. 1. Yxasanue: nposect OB. 2. Vkazauue: NpoBecTH KacaTelb-
HYIO K OKpYXHOCTAM 4epe3 Touky A. 6. Joxazamervcmeo. Toukn M, N, P, K —
TOYKH KacaHuf cYOpoH AB, BC, CD u DA ¢ OKPYXHOCTBIO COOTBETCTBEHHO. Torza
AM = AK, BM = BN, CN =CP, DP = DK (3amaua 3), AB+CD =AM + MB +CP +
+PD = AK + BN + NC + KD = AD + BC. 7. ¥xazanue: [loxa3ats, 4o ABOM = ADON.
8. Vxazanue: LCAB =90°— LBAQ. 9. Vrasanue: Jloxaszats, ure ACED =AOCD.,
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3anauu M YHNPAAKHCHREA HA FOTOBLIX YepPTexax

8 Kaace

Tabmauua 8.1, 9. Joxasamenvcmso. Ipobenem AC. AC nepecexaer EK B Touke O.
CO =04, BO=0K —~ KB, OD =0E - DE. Tak xak OK =QOE, 10 OB =0D. 3uaynur,
ABCD — napannenorpamwm,

Tabnuna 8.2. 3, Jfoxazameavcmeo. Tak kak ZADM = ZCBE, 10 ZABC = ZADC.
£BAD = /ZBCD (xak cooTBercTBYIOmMe BHEmHUE YTan AAMD u ACER). Orcona
ABCD — napauienorpamM. 6. Joxazamenscmeo. ABNC = ADKA (no nepeoMy mpu-
aHaKy), o1kyaa BC = AD. U3 paBenctea AABM = ACDP: AB =CD. 3naust, ABCD —
napannenorpaMm. 8. Viazanue: noxa3ats paBeHCTBO TpeyrolbHHKOB ABOC u ADOA.
9. Vxaszanue: noxasath, 910 AAOB = ACOD.

Tabauna 8.3. 4. Joxazamenwvcmso. £ PBK + ZADC =180°, ZADC + /BCD =
=180°, otkyna ZPBK = ZBCD. 5. /loxazamenvcmeo. W3 paBenctBa AABC u ACDA(no
III npusnaky): ZPAD = ZBCE. AADP = ACEB (no runotesyse 1 ocTpoMy yray). Or-
cioga AP =CE.

Tabnuna 8.4. 3. Pewenue. U3 ABOE (LE =90° /B =30% OB =20E =8§,
BD =20B =16. AC =BD =16.

Tabnuoa 8.5. 3. Pewenue. Ilycte £DBE =x, Torna £LBDE =2x. U3 AEBD:
x+2x +120°=180° x=20° ZADB =40° Torma ZLADC = ZABC =80°, LBAD =

_ /BCD=100°. 5. [oxasamenscmeo. £BAN + ZABN =% (LBAD + LABC)=90°,

otkyAa n3 AABN ZN =90° Torna ZMNFP = 90° AHanorWyHO INIA APYTHX YTROB
MNPK. 6. 60°. Vkasanue: noxasats, uro ABCD — papHocTopoHHui. 8. Joxazamens-
cmso. A\B,=B,C, =C D, =D A, (u3 pasenctpa: A4,BB, =AB CC, = AC,DD, =
=AD,A4,). Ilycte /BB, A, =a, Toraa ZBA B, =/ZCBC, =9°-a. ZAB,C, =
=180°~ (a0 +90° - }=90°. 3nauur 4,8 ,C,D, — kBagpar.

TaGauma 8.6. 5. 60°, 60°, 120°, 120°. Pewenue. ZBCA = £ CAD (kak BHyTpEeHHHE
HakpecT nexawme), LCAD = /ZBAC = % £ZBAD = % ZADC. Tlyets LCAD=x. H3

AACD: x +2x =90°% x =30% £CDA= /BAD =60°, ZABC = ZBCD =12(". 6. b;a;

b+ 2 7. 10. Yasanue: AACE — paBHOOeApeHHEIH. 8, 15. Yrazanue: TpeyroJbHuKH

ABD u BCD — npamoyronsssie pasHoOeapennsie. [lposecti BE 1 AD. 9. 40. Peuue-

nue. LBCE = LCED =30° LOAD = ZOEA + ZAOE, otkyna ZAOE = ZBOC =30°.
ABOC w AOAE — pasuobGegpennnie, BO =04 = AE =5. U3 AECD (ZLC =90°,

ZE =30%: CD = %ED=10. Pisco =5+15+10+10=40.
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Orteetnl. Yrazauud. Pemennn

Tabnauua 8.7, 3. 6. 4. x =16, y=14. Pewtenue. —8-=307 .x=16, y=14.5.x=25;
X -Xx

y=4375. 6. 1:3, Pewenue. Ilposenem KE || BM. AE:EM = AK :KB, otkyna AE =
=EM =2, KN : NC =EM : MC =2:6=1:3. 7. 4:1. 9. Yxazanue: ABDC — pasHoGen-
PEHHEIA.

Ta6auua 8.8, 1. 14. 3. 20. Pewenue. P,,. = A,B, +B/.C, + A,C, = 1(A3+

+BC+ AC)=

b-a. a4 — cpenuss nuaHI AABC, ME--E.

272
Ananoruuso, FN = %. EF = MN -2ME ==2 ; 5_ a= 2—;—“. 6. Vkaszanue. mposec-

TH auaroiand BD n AC. 8, Yrazanue: EF n PK — cpeanue nunad AABC u ADBC co-
OTBETCTBEHHO. 9. Vxasanue: nposectu BF ||CD. 11. 5; 6; 7. 12. 4 u 6. Pewenue.
Jna tpanenun PBCK: yT-HZ = x. JIna tpaneuuu AMND: %ﬁ = y. Pemian cucremy,
nomy4aeMm: x =4, y=6.

Tabaana 8.9, 3. Her. AC+BC=7+BC, AB=10+B8C, 1e. AB> AC +BC,
9T0 HeBO3MOKHO, 4. X €(1;9). Vxazanue: BC — AB<x< AB + BC. 8,x €(2;10). Vxasa-
Hue. MpoAaNTL MeauaHy CD Ha ee mnuHy (Touka D,). Pacemorpers ACBD,. 9. 2.
10. 7 1 8. 11. 7.

Ta6anua 8.10. 3. /(cosa tg 20 ~sina ); fcosa

. Pewienue. s AADC: AC =1x
cos 2o

leosa. pC-lcosa tg2un. x=BC—-DC=

xcosat, DC=Isino. U3 AABC: y=
cos 20

=lIcosa tg20 —Isina. 4. m(sin B —cos Ptg (B ~a)). 6. mcosa; mcos’a. T.actga x
xsin fB; ctgacosP. 9. 8. Pewenue. Hporenem BE | AD. ZABE =30° Us AABE:
AE =BE tg30°=2. AD=AE+ED =8 10. 7. Pewenue. W3 ACED: ED=CE x

4«/_

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

=2DC =8. AE = EC = 4. Y13 AABE: BE = AE tg30°= 4‘/_ .12.10+/3.

Tabnana 8.11. 1. Pewwenue. AD =13 -3=10. U3 AADC. AC=.J100+16 =116,

W3 ADBC: BC =5. U3 AABC: AC =413* -5° —12.12 #+116.BD #3.2.4+3 1 84/3.

6. 12;16, Pewenue. U AABC: tg LABC = % = 3 MsACDB.1g £CBD=Z. 223

y y 4
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3aauH B YNPAXKHEHHA HA FOTOBLIX JePTERAX

Tlycts x =3k, y=4k. (3k)* +(4k)* =20%, k =4, x=12, y=16. 7. i—«/l_f; Pewenue.

Hycts AD =y, Torna DK = 8- y. Vs AAMD: MD® = 6° - y*. Vs AMDK: MD’ =
2
=4*-@8- )’ =36-y"=16-(8 - »)". y=2741. Us AAMD: x= 6"-—(2741) =

=%«/1_5. 8.1213 1813, Yiasanue: CD = {AD - DB =36.9.2+/13. 10.3 /5. Pewe-

nue. AC? = AB - AD.36= AB (AB -5). AB =9, V3 AABC: x = AB* — AC? =3+5.
11. 122 u 16. Pewenue. U3 AADC: CD =+/32. Vs AABC: 32=2-BD. BD =16. y=

=AD + DB =18 Wz ACDB: x = BC =/16* +32=12+2.12. 442
TaGinna8.12.7.(x -2)> +(y-2)"=4. 8. (x-3)? +(¥y~3)*=2512.(x-2)* +
+ 1 =1
TaGauna 8.13. 3.0,8; — 0,6; — g. 5.x=—3.6. p=15x.8. y=—/3 x + 443, Pewe-

Hue. y=lx + b — obmee ypasHenue npamoii. k = tg120°=— V3. y=- V3 x+b Tax
kak y(4)=0, To ~443 +b=0, b=443. y=—\/§x+4w/§. 10.5y-3x + 7=0. ¥xaza-
Hue: k ¥ x HAXOIATCA H3 CHCTEMBI
4k +b=1,
{—k +h=-2

11. Pewenrue. tlpamad y = — 3 He nepeceKkaeT OKPYKHOCTE.

Taéanna 8.14. 7. Vxazanue: nokasars, 910 O — cepeauna otpeska 0,0,. 8. Via-
3anue: M — UEHTP CHMMETPHH OKPYXXKHOCTEH. 9. Yxasanue: 1oka3aTe, 9TO pagMychl

OKDPYXKHOCTEH paBHBl ¥ O — UEHTP CHMMETPHH.
Ta6auna 8.15. 5. Joxazamenscmeo. AACD = ABCD, otxyna ZACD = ZBCD.

Otpesok AB nepecekaer [ B Touke E. AACE = ABCE, otkyna AE =BE, ZAEC =
= ZBEC =90° 8, Vxazanue: noKa3zaTh paBeHCTBO PaIHycoB OKpyxHocTed. 11. Joxa-
zamenscmeo. Tak kak ] — ocs cUMMeTpyd, Te Z4 = /D, #/B = ZC. Tak kak M — ochk
CHMMETpPHH, TO £A = /B, /D = ZC. Toroa LA= /4B = LC =2D=90°u ABCD —
apsMoyronbHHK. 12, Vkasanue: Tak kak /— ock cHMMeTpHH, T0 /A = ZCu AD =DC.
Tak Kax m— OCb CHMMETPHH, TO LA = /B, AD ZC.

Taﬁmlna 8.16. 4. [a. Pememﬁ a= (2,1), b= (2,1) 5. (—3 6). 6 AB (8 5),
AD (8,-5). 7. Hoxazamenvcmeo. AB (6;-2), DC (6; —2). Tax kKax AB DC TO
AB =DC n AB|| DC u ABCD — napannenorpamm. 8. Joxasamenvcmso. EC +CB +

52



Oreernl. ¥Ykazauun, Peurennn

- = = > = —) — — - - -
+BD=ED, EC+BA=EC+CD=E%. 10. DE=—% CA. 11, PK=%(OA—OB).

*

12. Vxazaxue: npoanuTs MeAHary BM Ha ec INIARY.

Tabauua 8.17.1.x =a —i b.2.x —E(Ei —I_:;). 3.7=b —%&'. 4, Joxasamenvcmeo.
CnoxuB 110 NpaBHIy NApaIeIOTPaMMa BEKTOPE @ H b, IIONTy4HM BEKTOp d Takoii,
yro |d|=|b|=|d|, Tak Kak napajvie/orpaMM, IOCTPOSHHBI Ha BEKTOpax bud
Oyaer pomMboMm ¢ TyneiM yrmom 120° a MeHbINas JuaroHanb Takoro pom0a paeHa
€ro CTOpoHe. d M ¢ PaBHEl 0 MOXYMIO ¥ MPOTHROMONOXHO HATPABICHE, MOJTO-
My d +¢ =0, T.e. @ + b + ¢ =0. 5. Yxazanue: cnoKuTL BEKTOPH a U C. 6. 6,5. Pewe-

2> > > > 3 5 5 > = 1
nue. AB+AD=AC, AC~-DC=AD, AD-0OD=A40. |AQ|=65. 7.—T. Vka-
5

-5
. - - -
3gHue: cos ZB = IBfIT [‘ch .8.8.9. 4B-AC #0. 10. V19, /7. Pewenue. |@ + b|=

=J@+b) =Va +b2+23-b = J4+9+2.2-3-05 =19. 11. ¥=9~x. Pewenue.
OEZI (222)). Hycre Touxka E (x; y) nexur Ha npaMonn MP. Torma ME (x—4; y-35).
ME -OM =0. 2x-8+2y—-10=0, y=9 —x. 12. y=fx —14.

9 xaace
P
Ta6mana 9.1. 3. 10,5; 7,5. 4. 20; 18; 16. Vxasanue: k =24 =2 §. 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.
Tatimua 9.2. 4. AABC © ACAD (mo opym yrnam). 8. AABC ~ A4DB ~ ABDC.
9. AMPK © ANEK © ANPO © AMEQ. 12. AABC ~ APBK © AFCK. 13, AABC ™

o AKBP © AMEP > ANEC.
Tabauua 93. 5. AABC © ABDC. [oxasamenscmeo, ZC — ofumi, <o =

=ﬁ= i 9. AABC ©APBK. Jloxazamenvcmeo. LB — obmmii A—B = E

CB 3 " BP  BK
10. AACB ~ A4,CB,. Joxazamenvcmeo, ZC — obwmii. U3 AACA,: cos LC = A€

BC AC B

ABCB,: cos LC=—, 2= \C =cos £C, k=cos ZC. 11. AABC ~ A4,B,C,
BC A4AC BC

k =cos £C.12. AABC © AA\B,C, k=cos ZC.
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3anaud H YNPAKHCHUA HA TOTOBBIX YEPTEAAX

Tadnuna 9.4. 1. 60°. 3. 90°. 4, 140°, 6. 160°. 9, 55°, Pewenue. Ilponenem DC.
£LDCA = LDBA =35°% LADC =90°. U3 AADC: £ZDAC =55° 10. 25°; 130°. Pewenue.
Iposenem BC. /BCE = ZBAE =25° /BCE = LCBE = LCAE =25° £BAC =507,
ZBEC =130° 11. 50° 12. 60°. Pewenue. /BAD = /BAC + ZCAD, ZBAC =2(F,
LCAD =40° £LBAD =60°.

Tabauna 9.5. 1. 50° 3. 70°. Pewenue. LAEB =100° ADBE = /EAB =30°
ZEDB = ZAEB —~ £DBE =70° 4. 30° 6. 50°. 7. o + . 8. Joxasamenvcmeo. ZDAE =
= ZDFE, Z/DKA=/EKF, ADAK ©~ AEFK (I npu3nax), oTkyma —'?K—E: =~§F{{-, DK x

xKF = AK -KE. 9, 2. Yxasanue: BOCIIONb30BAThCA PE3yALTATOM 3aga1u 8. 11. Joxasa-
menocmeo. I[lposemem BC u BD. AABD « AACB (cm. 3agauy 10), % = %,

AB* = AC - AD. 12, Yxasanue: TpoBECTH H3 TOUKH P KacaTelLHYIO K OKPYKHOCTH
H BOCIOJIB30BATECA Pe3yIBTAaTOM 3ada49l 11.

Tabauua 9.6. 1. 342. 2. ¥37. 3. 1. 5. 2S0@+B) 5 mSY_ o venve

sin o " sin (o +p)
M A4BD: - AB. g MYy oagpe: X - 4B
sinff  siny sin B sinff  sin (o +B)
= msin B sin y = msin y 8. bsina sin (a +B), Ykazanue: Halith AB u3
sinPsin (o +pB) sin(a +) sin [ sin y

AABC, 3zatem paccmoTrpets AABD. 9. 12. Pewenue. Uz AABC: cos A=

2 2 2
WM IST S G s4=22 Ms AMBD: BD=ABsinz4=12. 10. 1 u 3.
2:13.14 13 13

Pewenue. x> +16-2-4.x - = =13, x? -4x4+3=0, x=),

b | =

x=3. Jdnnx oboux cAyyaeB HEPaBEHCTBO BHIOMAHACTCH.

2 .
11. 2m |1+ _23‘“ @ _ AsinacosP e Dipo-
sin® (@ +B)  sin (@ +P)

amm menwany BD ma ee jmmy (puc. 1). Paccmotpum
ABCD,: BC =2"50%_ y. aDBC:
sin{o +B)

DC = m2+2m2 sin® . 4m’ sina cos B
sin? (& +B) sin {a. + )

Puc. !



Oreerni. Yrasanug. Pemendsa

AC::».JH 2sin® o _ 4sine 0SB 1) yso 1050, Pewsenue. V3 AABC:
sin® (o +P) sin (o +PB)
AC _ AB 62 _ 12
sin30° snsC° 1 sinZC
2
1) x=105% 2)x =15°

Tadamua 9.7. 1.

. sin ZC 1) £C=45° 2) ZC=1355

Hl

acosytg @ acosy

—. - . Pewenue. U3 AABC: AB =
cosasin cosasinfcos ¢

=% Vs AABD: AD =—2 . s AMADE: AE = Z2Y_
cos o cosa sin cosa sin
Ws AAFE: x = aCOST.tng, _ a(fosv 4 bcosBsm? bcosBsm'{
cos ¢ sin f cos ¢ sin ffcos @ tgo tg @ tga sin @
2 P
3. JAC? +b> —24C -b-cosP, tae AC = ——. 4. cosx = b +c’-alotg’a
sin 2bc

5. _bsiny :Y 6.sipx= PG sin B sin o (BO3MOKHEI /IBA 3HAYEHHA yIJIa). 7. —m.sma. sin p .
cos o sin f3 a sin (ot ~P)

8 x= JTB—JDsin B+ BD=‘/b2+d2 —2bdcoso. 9, sinx = m-BGD, rae BD =
giny BC

_bsing pr_ JBD® +a® -2BD acosa. 10. {AD? + DC* +24D-DC sin (y — ),

rne AD=dtgp, DC = B2 O*Y) 11y [MB* +BC?,1g y= %, rne MB =

sin a,
: 2, .2 _pn?
=M, BC=Jb2+m2—2bmoos(a +7). 12, cosx= (D" +a” -BD , THe
sin (a0 +B) 2-BC-CD
o\ o
BD = csin (B+7v) DC= \!b2+[c?mﬁ) _2bcsn'1ﬂsma.
sin y sin vy sin y

Tabnmua 9.8, 1. 18, Pewenue. n = 32600 =18 2. 12. Pewenue. 180°(n-2)=

=150°n, n=12. 3. 9. Pewenue. Hepsuii cnocod: LZABC =140°, nanee xak B 3agave

2. Bmopoii cnocob: Tak Kak CyMMa BHEIIHHX YTJIOB BRITYKIOT0 MEHCTOYTOABHHKA 360°,

360 —=9.4.10.5.7 Ly .s.R=a,r=“"f§,r=R_ﬁ.
2" n T, o 180 2 2

TOR=

n
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RELEL S YNpaxXHEHNR KA FOTOBLIX TEPTEXKaX

Ta6anna 9.9. 3. 16. Vxazanue: AC =DC 2 =8+/2. 7. 27. Pewenue. IIporeneM

BD L AC.Mis AdOD: 0D =4,BD=BO +0D =9.8 ;5. = %43-9 =27.8. 30. Pewenue.

It AABC (£C =90%: r= ‘”;’““ = a+;+c—c=p~c,p=c+r,p=13+2=15.

S=p-r=15-2=30. 9. 27+ 18+/3. Pewenue. Tponenem OE L AC. Uz AAOE:
AE=343, AC=33+3 Mz AABC: AB=2(33+3). S=1-2(3+3J§)x

x(3+3\/§)-§ _—‘/_(1 V3) =93 @2++3) 10. 294, Pewenue. AC:CB=

=AD:DB =3:4. Ilycts AC 3x, BC =4x. Torma (3x)° +(4x)* =35%, 5x =35, x = 7.
AC =21, BC=28 S_E -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= Jp(p—a)(p - b)Y p - ¢) =336. 12. 3000. Pewenue. 13 ABCD (DC =38x, ZD =9%)°)

BD =15x. P, =25x, § 50 =25x-24= %-l6x-15x, x=5, §=600-5=3000.

Ta6auua 9.10, 3. 78. Pewenve. Vis AABC: BE =39 =6, S, = %-6-13 -39,

S iscn =28 45 =78. 4. 120. Pewsenue. Ilycts AE = FC =x. U3 AABC: x (16 +x) =36,

x=2 AC=20, S0 =60, 5 5cp =120. 7. 20v3. Pewmenue. Us AABE; ag=483

V3
=4 W3 ABDE: DE=l, AD=5, S, =5-43=20~3. 8. 12+2. Pewenve.

Seon =%-4-3 50 45°=3+2. 8 pep =8S.pp =122. 11. 1404. Pewenue. AB: AF =

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

Taéamama 9.11. 3. 25. Pewenue. Ilpopenem CKIIAB DF =FK =2 DK =4,

AD=7.8= 3;7 .5=25,4,25/3. Vxazanue: AE = —(AD+BC) 5. 625. Yrasanue:

- % (AD +BC). 6. 192, Peuenue. Tiposenem CE L AD. AE = '2" .@25+7)=16. U3
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Oreethl. YRazanus. Peurenns

AACE: CE =Jzo2 —16% =12. 8 =12-16=192. 7. 144. 8.120 /3. Pewenue. N3 AACD:

AD =123, AC =24, Yposenem BE L AC. AE = EC =12 s ABEC: BC = ‘22~

3
843 +1243
2

=83.8 pep = -12=120+/3. 9. 3630. Pewenue. Vs ACOD (£ COD =90%:

OE =r=,/25-36 =30, AB=2r=60. S, =%(AB +CD)-AB=~;—(60+61)-60=

=3630.10.65 % 11. 468. Pewenue. llposenem CE || AB.CE =25, ED =17. § ., =204.

Vep 2204 _ oy 5 1428 54468 12. 42. Viasawue: nposectn
ED 17 2
CE || BD. Hatitn § .

Tabauna 9.12. 2. 6:5. 5. 11:4. Pewenue. §,:5,=(5,+5,-5,):5,=
_95-43_33_11

= ="".8.5:4. Pewenue. S,:S, = BK:KD = §,:5,=5:49.2.7.
43 12 4

10. 1:3. 12. 1. Pawenue. S 530 =8 15p —S.e0 =Sac0 —Saep = Scps-

Tabsmna 9.13. 5. -g— Pewenue. S,z =%AB'}IAB =%S,,,CD, S= %Suco ,

Soce =S .4zp =%SABCD=%S‘ 7. 25. 8. 25. 9. S, +8,. Pewenue. llposepem EF.

h=

Sper =Spsc = 5, Spxr =8 4 =5, (cM. 3apmaay 12 Tabmuua 9.12). Sy =S, +5,.
10. 25. Pewenue. Ilposexem MP, MBCP u MADP — napannenorpaMMEL.
Suscr =28y s Saavr =28 seps Sipcp T2 (S yep + Spup ) =25.1L.§, +8,.12.5, + 8, +
+3S, + 8,. Yxazanue: nposectu MP, paccmoTpeTs napayuieorpammsl MBCP u MADP.

it 2 R*\2

Tabanua 9.14. 2. 60 4. 247 5. [? _TJ R®. Pewenue. S,ppx = 2

3 2
S, = ;:;'20 135°— S, =Rz[3£‘__‘/__2_}6,R_[§ n+%) 8. 300 —13n Pewenue.

8 4 2
S 0,0,0,0, =15+20=300. 5 =300 — 4m— 91 =300 137 10.12,5  11.16 — 4n Pewenue.
800,00, =4 =16. Sypupx =16~ 4 12.16+/3 — 81 Pewsene. S, . -~——£-16J_

Siox =163 -05.7-42 =163 -8n.
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