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TEOPEMA O IIEPECEHEHHMH MEOMAH
TPEYTOJIBHHUKA
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TEOPEMBI O IIEPECEHEHHWH BBICOT
W BUCCEKTPHUC TPEYTOJILHHUKOB

ADNCF = {0}, ADN BE = {0},CF N BE = {0}

JloxasaTeabcTBO:

Ctﬂﬂ C].B] ” C.E, DAl CL.E|
¢ ACy; AC, || AC; EB L AC,
A By, A4 B, || AB; FC 1 A\B,
1) C,B = AC = BA,,
— BC, =CA
ACBC — napannenorpamm } 1 }:’ BC, - AB

A, CAB — napannenorpamMm = AB=CA
Ananormuno: 2 4,C = CB,
3) BA = AC,

3HayMT, BbicoTsl AD, BE 1 CF neprneHIHKy/IMpHbL K CTOPOHAM
AA B, C v NpoXoIAT Yepes X CEPeMHDI, M TAKHE NEPIeHIHKY-
PBbI MEPECEKANTCA B OTHOH TOMKE

TEOPEMA O BUCCEKTPUCAX YTIOB

Tpu GHcceKTPHCH YTNIOB TPEYTONBHHKA MepecekaloTcs B ofl-
Ho#t Touke, ABNAOMIEHCA HEHTPOM BNMCAHHOH OKPYRHOCTH




PABEHCTBO TPEYI'OJIbBHHKOB

8 By
f f DABC = AAB.C

MEPBBLIM MPU3HAK BTOPOH TIPHU3HAK
PABEHCTBA PABEHCTBA
TPEYTOJIBHHUKOB TPEYTOJIBHHUKOB
8 By
8 8,
A C A : Cy A C oA g
AABC = A4 B C, AABC = A4,B,C,

TPETUH MMPU3HAK PABEHCTBA TPEYTOJIBHHUKOB
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5, AABC = AA B C,




[TPU3HAKHU PABEHCTBA

TPEYTOJIIBHHUKOB
PapeHCTBO TPEYTOIEHHEOR M0 IBYM CTOPOHAM
A M OYTAY MeRTy HUMMB
Ay
8
c 84
E, HoxasaTenLcTBO:

Hanoxum AABC na A4 B C Tak, uToBu A conanana c 4,
AC nexano Ha [A4,C)), Ho 3TH cTOpOHB! paBHe!, MostoMmy C
coBmMecTHTEA ¢ C. £A4 = £A4 , mostoMy AB nexut Ha [4 B),
HO 3TH CTOPOHBI PaBHbl, nosTomy B cosnanet ¢ B, 3Ha-
uuT, CB comecTuted ¢ C B, u TpeyrobHHKH COBNATYT

PapeHCTBO TPEYrONEHUKOB MO CTOPOHE
M IBYM MPIICKAIMHM K Heit vrnaM

A # 8

JoxazarenscTeo:

Hanoxum A4 B C Ha AABC: A — A, B, - B, A/C, nouwna
no AC. £B = 2B — B C noiiner no BC, [4,C) — [40),
[B,C)) = [BC). Tak kax C;= [4,C)N[B,C), C =
=[AC)N[BC), o C, —» C. Hrak, A4 B,C, 5 AABC (re.
MOJKHO cOBMECTHTR). A4 B C, = A4BC




PapeHCTEO TPEYTrOMLHHKOB 0 TPEM CTODPOHAaM
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JoKazaTenskCTBO:

[punoxum Kk AABC» AA B C: A - A, B - B, Ad B,C
— AABC,. Coenunns Cu C,nonyduM AACC, u ABCC,—
paBHoBenpennsbte; 21 =221 £3 = 24, Ecnu ABN CC,, o
LFACB =21+ £3 =22+ £4 = £AC,B, 3nauut, AABC=
= AABC, (o n1ByM CTOPOHAM M YIJIY MEXITY HHMM).

Ecnu AB u CC, He nepecekatores, To LACB=|£3— 21|, a
LACB = |24 — £2|. Hrak, £ACB = £AC,B , Te.
AABC » AABC,. Tlo noctpoeruo AABC, = A4 B C, 3Ha-
uut, AABC = A4 B C




NNOAOBHE TPEYTOJILHHUKOB

AB _ BC _ AC
c, AB BC AG
3 AABC~ AABC,
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[TPU3HAKH NTOOOEBHMA TPEYTOJIBHHUKOB.
TEOPEMA ©®AJIECA
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1) km*"lﬂi \"- ¢,

HE(a4,B,C)) = MZB:ECI/\ /)\

2) a4ByC;= adBC: AABC o AABC,
A:Bz =kAJ_B| = A_B, /_A_: = LAI. =
=/,A, LB =/B =,B(no cropo-
HE M MPHIEXKALHM K Hell yrnam)

3) AABC~ AAB,C, = Ao
1
) — 1l =
2) Ad,B,C,= AABC: e
A:B} =.li.'A|B| = AB, 2) A4 = BA
A]_C-z = kr‘di{'.‘! = AC, LA = LA

LA, =LA =LA

(o ABYM cTOpoHaM H
YIIIY MEXIY HEMMK)

3) AABC = AA B C

CA BA _CB
D-—Il- 3) G4, " B4~ CB

2) A4;B,C;= AABC
A:.Bz = .k."l'.B] = 4{3, A:Cﬂ = k;‘ilcl = .A.Ci.
B,C, = kB,C, = BC (no TpeM cTopoHam)

3) AABC ~ AAB,C,




TEOPEMA ®AJIECA
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OCHOBHBIE TPUTOHOMETPUYECKHE
COOTHOUIEHH S
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IMPOU3BOJIbHBIN TPEYTOJIBHUK

. OCHOBHBIE
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. TeﬂPEMa KOCHHYCOE:
' o ﬂ1=bi+ Ez_zbfcﬂSA
A &

Teopema cHHYCOB:

a b €

Snd _smB _smC R
abe
R=%5
5 a+bh+e
F=—,THEp=
P 2
1

1 .
S.-{EC zib'ﬁb;SﬁC:EbESIHA

Qopmyasa Tepona:
S=plp-a)p-b)p-o),

a+b+e

2

roe p =

2
EciHa=b=c¢, 10 5=1 V3

4




PEIUEHHME TPEYT'OJIbHUKOB
(ITPOU3BONIBHBIN TPEYTOJIBHHK)

Jamo Haiitu Pemrenne
LA=1800— (2B +20C)
l.a, 28, ZA b c a _ rfl'___ ¢
£C sind sinB sinC
bpasinB,ﬂ_asinC
~ sind T . sind
a=+yc? +b? - 2bccos A
2.b,c04 | 4B C a b ¢
sind sinB sinC
sinH:bsmd;sinC=c5mA
a a
B u 2 C — no tabnumam




dabc | £4, £B, ai=p + & —2bccos A
<¢ T, 7
cos A = b_+-:.-_-_a_; £ A— mo TabauuaM
2be
a b e
sind sinB sinC
sin B = "5‘55“"1; £ B— no Tafnuuam
a
sinC:csmA
a
unu £C = 180° — {24 + 2 B)
d.a,¢,44 | b, 2B, c a . csin A
—=— 5inC =
£C sind sin A a

£B=180" — (LA +£0)

a b _b_asinB
sind sinB -

b

sin A




CBOMCTBA CPEAHEA JTMHUMH
TPEYTOJIbHMKA U CPEAHEW JIMHUMU

FE= %AC, FE|| AC

TPAITELIM
Teopema JoxaszaTensCTBO
AF = FB BE=EC B
2 F £
F £
A A ¢
A ¢ 1) Mpsamasn, npoxonsiuas yepes

cepeauny E W nmapannennHad
AC— FE (no Teopeme Mane-
ca). Urak, FE|| AC

2) EE, — cpelHAA NHHHA
ABCA, AFEE, — napanne-
norpamm, AE = E,C (o Teo-

peme Qaneca), FE = -IE-AC

AF = FB, CE = ED

FE - BC;.{I}J

FE || BC ||AD

8 0
£ 13

A I 6
BENAD = {G},ABCE = ACDE
BE = EG — EF— cpenuss
nuHuA AABG BC=DG >
— FE||AD (3nauut, FE||BC)
FE = AD+ DG _ BC+ AD

2 2
BC+ AD
—

Hrak, FE =
FE|| BC|| AD




MIOWANL TPEYTOJIBHHUKA
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a < 90"
BD = AR -zin o
o0 < o <180°

S, = %bcsin Zb,e

BD = AB -sin (180°—)= AB sinc

h=c-sinzbhec 54 =%i’;, h=5, =%bcsin Zhe




MIOMWALDL TPATTELIMH

TEOPEMA!

JOKA3IATENBCTBO:

Socp = Sose ¥ Sopey Mockonbky S, .- = —AB - CE

Suioe = 3 DC- AF, 10 Spey = 3 (AB - CE + DC- AP =

_ 1

h(AB+ DO)
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