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Teopusa 7 Knacc

OKpYXHOCTb U Kpyr
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T; CmexHble T, BepTuKanbHbie

180° 1/  Z£1+2£3=180°
3 12+ ,3=180°
2\  Z1=22

Mpu3HaKu paBeHCTBA TPEYro/ibHUKOB

C IIPU3HAK

Ll

e“‘p \ (1o ABYM CTOPOHAM
A
ey M YTIIy MEMKAY HUMH)
A
4 IIPU3HAK

K He#l yriam)
B pasnbix mpeyzonvrurax

npomMué pasHbvlx CMopoH
neNcam pasnbvLe Yyzavt, IIPUSHAK
u naobopom ... (1o Tpem cTopoHaM)

\ (1o cTopoHe />\
U IBYM IIPHJIEKAILIIAM
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/lx PaBHOGeapeHHbIN TPeYroNbHUK
B
ITPUBHAKHU

abicoma
Ecnu aBa yria paBHBHI...
Ecnu BbICOTA ABIAETCA MEJAMAHOIA. ..
Ecuin BeICOTA AIBJIAETCA OUCCEKTPHUCOM. ..
Ecin meanana apiseTcs OMCCEKTPUCOM. ..
Ouccekmpuca
CBOVICTBA
/\ A ¢ YTIJIbl 1D OCHOBAHUM PABHBL.
; % K BuccexrTpuca... sBjigeTca BICOTON M MeIMAHOM.
meduana
CepeauHHbBIA NEpneHAUKYNAP K OTPE3KY
Jwba AMoyxKa cepec?u HHOZ20...
Ecau mouwka pasnoydanena...
B 1-s1 3ameuarTesIibHAA TOYKA
m THER..Y 1) O pasroynanenaor Au C
S L 2) O pasaoypaysiena or Bu C
I'eomeTpuyeckoe d 3) 3uauur, O paBHoyaaseHa or A u B

O
Mecro \ 4) O nexuT Ha TPEeTheM CepeuHHOM
Touex A ¢  TepHeHJuKyJsipe




lapannenbHble npamble

HaKpecm Jaexcaujue
coomeemcmeeHHblLe

00HOCMOPOHHUE

Mpu3Haku napannenbHOCTU NPAMbIX

a 2 a /

Ecau naxkpecm aexcaujue yzuivl paéHbl,
ULU COOMBEMCMBEHHDLE Y2bl PABHDL,
uau cymma 0dHocmoponHux yzao6 paérna 180°, mo a || b.

CBoiACTBa YrNOB Npu napannenbHbIX NPAMbIX
Ecau npamvie napannenvmvt, mo...




Cymma yrnos TpeyrosibHuKa

BHewHuu yron

5 TPEeyroNbHUKa

180° 4 £4=180°—43 =
: : = /1+ 22

IIporus GosibiIei CTOPOHBI JIEKUT OOJBIINKA YIOJI.
ITpoTus GoJbIIero yria JexuT 60abI1as CTOPOHA.

Cnepcrsus
1] M A
Kamem menvuie zunomeny3snt.
IlTepnendukynap menvuLe HAKLOHHOW.
AB — paccTosiHUe

HepaBeHCTBO TpeyronbHUKa OT TOYKHM 0 IPAMOIA

a<b+c
y b bea+c Jrwbas cmopona mpeyzonvnura
Menbwe cymmut 06yx dpyzux ezo cMopon.
c<a+b
¢

.

nepneHouKyiap

Kamem




Mpu3Haku paBeHCcTBa NPAMOYrO/ibHbIX TPEYroNIbHUKOB
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Teopua 8 Knacc

MHOroyronbHuUKu

CYMMA ¥YTIJIOB

180° (n - 2) cymma enewnux 360°



4-yronbHUKHU

®ANEC (VI B. 4O H. 3.)
MNapanneno-
rpamMmm
L MEJIUAHBI2: 1
CBOVMCTBA
1. Cymma cocegrux yraos 180°. R : ™ : N

2. JlmaroHaJjib JeJIUT Ha JBa paBHBLIX TP-Ka.
3. IIpoTuBOIIOIOKHBIE CTOPOHBI PABHBI.

4. IIpoTUBOIIOIOKHBIE YIJIbI PABHBEI.

5. JlmaroHanu nessiTca momoJiaM.




IIPUSHARHU

1. Ecaiu aBe cTOpOHEBI 4-Ka paBHBI U ITapaJijieJIbHBbL...
2. Ecaiy npoTHBOIIONIOKHBIE CTOPOHBI 4-Ka PaBHBI...

3. Ecau puarosanu 4-Ka eJIATCH IMOIOJaM...

NMPAMOYTONbHUK POMB
duazonaau
iy
2) owuc.
duazoHaau paéHbl

m napaJjjaeJibHa a

a
nm=y5
2

m napaJiieJbHa
aub

b
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]Z Tpaneuus \X

a

PeaHAA ITNMWHUA
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NMaowaaun




PaBHOCTOPOHHUH

B4}

R a_\/_§ g aN'3 duazonanb Keadpama
2 4
MUOATOP
c b o
a+b= cZ
7 O6paTtHasn

ITugazoposv. mpoiiku:

(3, 4, 5), (5,12, 13), (7, 24, 25), (8, 15, 17)




MopobHble TpeyronbHUKU

Teopema Paneca (0606w.)

1. ¥rasl — paéubt.
2. CTOpPOHBI — nPONOPYUOHANLHBL.

Ilpamasn, napannensnas cmopone
mpeyzonvHUKa,
omcexkaem mpeyzonbHUK,
nodobuslil dannomy

Ecnu na odnou cmopone yzna
OMAOHUMB...

\ LU
b n

CBOMCTBO BUCCEKTPUCHI TPEYro/IbHUKA

Buccekmpuca denum...

XxX_a
y b
X y ...nponopt;uona.ﬂbuue

npuinexcawyum cmoponam




lMpu3Haku nodobua mpey20nbHUKO8

11 BH&HOZALA_AE_A_.

A,B, AC
1 Hano: LA=/A,, £C=4ZC,
C Al (&
C A1 IO IBYM CTOPOHAM
10 IBYM YT'JIAM H YTJY MERKAY HUMH

IIpsamoyroabHbie - AB BC AC
nox00HbI A,B, "B Cl A,C,
110 OCTPOMY YIJIY /\

1O TPEM CTOPOHAM




Mnowaau noao6bHbIX TPEYro/IbHUKOB

...KaK Keadpamut e A
coomeemcmeyrouux h A
CMOpPOH
B C
@ kh
1
S, _2* kh—kz—B‘Cf B = Ta c
2
s~ 1.5 B '
2
* CpegHee nponopuynoHanbHoe
(reomeTpuueckoe) £
A ]
D

AC =AB-AD

BC =+/AB -DB




PeweHue npamoy20n1bH020

mpey20nbHUKa

Sina=—,

g

d
C

a

=1

b
Coso=—




OKpyYXHOCTH
1 2 4

Kacamenvrnasa umeem eduHCMEEHHYI0 00U YI0 MOYUKY...
Paduyc nepnendurkyrapen xacamenbroi

<1'{-—r<d<R+r

Q)
)

AB=\/(R+ % —(R—r)’ =2 Rr




BnucaHHbIA — N0O/I0BUHE LLeHTPaNbHOro yrna!

B
8 10 11
9 0O
A
ZABC = %onc = %uAC
C
12 13 14
. A
B 44 o
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Teopusa 9 Knacc

CoOTHOLIEHMA B NPAMOYro/ibHOM TPeyro/ibHUuKe

OcTpslit yroa a(nporus. K.)

gina = ¢ OcHOBHOE
b (upasex.x.) TPHTOHOMETPHYECKOe TOMK/IeCTBO
c , ©0se= z
i tgo = GATPOTHE: &) sina+cos’a=1
b b (npni. K.)
2 1 ctga = %
30° tGdi= sina Sl cosa.
3 /3 / - cosa sina
AN\45°




30°( 45°| 60°
sin| 3 | %2 :gé
cos 12-?’- % 3
tg | 2|1 |8
ctg| V3 | 1 _J3§

8in150°=sin30° =

sina=y tga=% Tymoii yroa

1
2

cosa=x ctga =%

sin(180° -« ) = sina

cos(180° - a ) = ~cosu

c0s150° = -c0830° = —g




OnucaHHaA n BNUCAaHHAA OKPYXXHOCTU

@ Onucannas — cepeuHHBIX | -0B @ Bnucannas — OuccexkTpuc

S=lar+lbr+lcr=pr
2 2 2

IIpsaMoyroasHbIN

c=(a-r)y+{b-r)

b-r

a+b-c
. - ==
S 2
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YETbIPEXYTOJ/IbHUKU ‘

-
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Bnucannas rpaneuus —
paBHOOeApeHHAas Tpanenus

b

Onucanusie
¢

OO O X
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at+tc=b+d

ahoEmwERTH




Teopema CUHYCOB U TeOpemMma KOCUHYCOB

(1) Teopema cCMHycOB (3) Teopema KOCUHYCOB

a b c
— = =2R W
sina  sinf} siny a”=b"+c" - 2bccosa
Croponsi Tp-Ka NPONOPIUHOHAIBHEI ... Ksaapar 1100603 CTOPOHBI TP-Ka PaBeH ...




@ HaxoxkaeHue KOCHHYCA yrJia 110 TPEeM CTOPOHAM

b’>+¢*>a® yroa o ocrpslit

b* +c* —-a? b s
coso = T b*+c*=a® yroa o npamoii
b’+c%?<a? yroaa rynoii
CymMMa KBaJpaToB {HATrOHAJIEH @ DopMyIa MeTHAHED
napajieiorpaMMa paBHa ...

2, 12 _ o2 2 1

d, d1 +d2 =2a°+2b mc=—\/202+2b2—cz
b 2

d;

e

®opmyna NepoHa

S,=\P(p-a)(p-b)(p-c)




MpaBunbHble MHOIFOYroZibHUKHU

Moo onucams u énucams
oKpyAHcHOCMU ¢ O6W UM YeHmpom

N
A
\‘&( %=R8ina %=rtga




L n° S,
JIMHA OKPYKHOCTH IMaomans kpyra o e _ . cex
(6) Amuma oxpy (7) Maomas xpy =X

Kpyra
C=2nR S = tR2

n~3,14159 ...

™




Teopua 7,8,9 knaccel




Tpey2onbHuUKuU obwezo suoa

Teopema Ilugaropa: KBaAPaT IHNOTEHY35! PABeH CyMMe KBAAPATOR
KaTeToB, T0 ectb AB? = BC? + AC?

2) @opryasl IUIOIAAH TPEYroJAbHHKA

1
1)S = 50 ha
1 .
C 2)S = 50 b.SinC
N 3)S=\plp—a)lp-b)lp ),
B a e

roe p = %ﬁ (@opmyna 'epona)

4)S = p . r, TAe r- BOHCAHHOH OKPYKHOCTH

abe

D)8 = 1 TRe R — pazamyc onucaHHON OKPYKHOCTH




3) llogobue TpeyroJILHHKOB
A Onpegenenue: a8a
TPEeYroJLHHKA Ha3bIBAIOTCA
A, MO 0OHEIMHU, €CIH V HHX
COOTEETCTEYIOLIHE VIJIEI PABHEI H

COOTEETCTEYIOIIIHE CTOPOHEI
4 i IIPONOPIHOHAIBHEI, TO eCTh

B C Bl Cl

AB  AC  BC
LA=LA LB =/LB:LC =LCiB 4 B~ ACy BiCy

ObGozuagenue: 2 ABC ~A Ay By A

Teopema: Cpenusas nunus

TPEYTONLHHKA, COSAHHIIOMAA

CepeAHHEI JBYX €0 CTOPOH

TIapasiieibHa TPEThEeH CTOPOHE H
N PaEHa ee MIOJIOBHHE.

M
o1
To ects MN||BCn MN = SBC
B




Teopema cunycor: CTopoHE!

TPEYTOJIEHHKA IPONOPIHOHATBHEI

CHHYCaM MPOTHEOJIEKAIIHX YIJIOE H

Ka’KJI0e OTHOIIEHHEe CTOPOHEI K c b
CHHYCY PABHO AHAMETPY OIIHCAHHOH

OKOJIO TPEYTONMBHHKA OKPYKHOCTH.

a b ¢
To ecte —— = = = 2R

sina sinb  sinc
B a C

Teopema xocuHycor: Keanpar

CTOPOHEI TPEYTOIbHHKA PABHE CYMME KBaJIPAaTOE ABYX APYTHX CTOPOH
MHHYC VABOSHHOE ITPOH3ESAeHHE 3THX CTOPOH Ha CHHYC YIJIa MEXAY HHMH,
TO €CTh

a2 =b* 4+ — 2cCos A
b = a2+ 2 —2acCosB
2 =a’+ b? — 2abCosC




lMapannenoz2pammel

KBAJIPAT IMAPAJIJIEJIOTPAMM
S=a’= 2’-«1’ S=ah_=bh,
p=4a S=absino.
dga\;— S=#d,d.sin®
e O p=2(a+b)

5 d +d>=2(a’+b’)
r< 2‘0

POMB
NPIMOYTIOJIbBHHK S---ah

d ® |b - S= 2—d,d_.

d a d,=2a-cos % d,=2a-sin %

1 g 2 2 o 2

R=Jd=3\a'+b p=4a




Tpaneyusa

TPAIIELIMA

| S =a2tbh = é-d, d.sin®¥
N MN-cpednan runus
| MN=2’- (a+b)




LlenmpanbHbie u enucaHHbie yanbil.

ZABC - BIIMCaHHBIH ZEOF - nienTpanbsHblif




OKpyXcHOCMb, KacamenbHan, Xopoa,
ceKywan

AS-SB=0C5-DS






BnucaHHbIe OKpyX3cHOCMU

B N060M ONMMCaAHHOM
YeTLIPEeXYroNbHUKE CYMMb!
MPOTUBOMONOKHBIX CTOPOH

paBHbl.

AB+CD=AD+BC

a
TPCYTOJLHHK L
243
a
KBagpaT .
"2
LICCTHYTONLHHK = V3a
2
A 1
=—Pr
2




OnucaHHbIe OKpYyHCHOCMU

B
///7§\\

[/ N\
TN

\

B N08oM BNUCaHHOM
YeTbIPEeXyronbHUKE CyMva
NPOTUBONEXALLMX YI10B
pasHa 180°.

LA+/C=/B+/£D

a
TPCYTOJBLHHUK | P, B
| V3
KBAAPAT e B
V2
LICCTHYTONLHHK R=a
e — abc

4R




