
1

1

2

3

4

5

6

7



2

1

1
(d)(d')AB(d)(d')

)((AB)
)((d)(d')

DC
ABCD

1
(AD) // (BC)(AB) // (CD)
ABCD

ABCD(AB) // (CD)(AD) // (BC)
2

ABO
CDABO

ABCD

1ACBD
2
3

A'B'C'D'ABBCCDDAA'
B'C'D'ABCDBA' = CB' = DC' = AD' 

A'B'C'D'A'CC'AD'BB'D
2

ABO
CDABO

ABCD

(d)

(d')

A

B
C

D

)(

A

B

O

C

D
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(AB)(DC)O
(AD)(BC)O

ABCD

1ABCDACBD
2ABCDAB = CDBC = AD

3ABCD


 CA


 DB
A'B'C'D'AB

BCCDDA
A'B'C'D'

ABCD
BA' = CB' = DC' = AD'
A'B'C'D'

A'CC'AD'BB'D
(AB) // (CD)(AA') // (CC')

AB = CDBA' = DC'AA' = CC'A'CC'A
A'C'ACO

(AD) // (BC)(D'D) // (BB')
AD =BCAD' = CB'DD' = BB'D'BB'D

D'B'BDO
ACBDABCDO
A'C'D'B'OA'B'C'D'

ABCD

1ACBDABCD
2AB =DCAD = BCABCD
3AB =DC(AB)//(DC)  ABCD

4CDACBA


DCBDAB


ABCD

A

B

O

C

D

A'

B'

C'

D'
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3
1

2

1
ABCDACBD

(BD)AC
(AC)BD

ABDAB = AD
ABCD AB =BC = CD = DA   

 ABCD
2

ABCD(AB) // (DC)(BC) // (AD)
ABCD(AD)(AB)

(BC)(AB)(CD)(BC)
(AD)(CD)

ABCD
ABCD

1 ABCD(BD)(AC)ACBD
2 ABCDAB = BC = CD = DA

3ABCD(AC)


ADB


CDB(BD)

CBA


CDA


1 ABCD90DCBA 


2 ABCDAC = BDACBD

B

A C

D

A

B

C

D
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1 ABCD90DCBA 


AB = BC = CD = DA
2 ABCDAC = BD(BD)(AC)ACBD

32242
ABCDADAB

A'C'AC(BD)
AA'CC'

 MBC'NA'DBM = DN
AMCN

ADA'BCC'AA' = CC'
(AA') // (CC')(BD)

AA'CC'
OACBD

BM = DNOACMN
AMCN

A

C

B

D
A'

C

C' M

N
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2  

4AB CD

BC = AB D B A
ACDABCBCD

BACBCD

ACDAC = AD
ABCAC = AB = BC
BCDC

60BAC 90BCD 

 

BCACBA


60CABBCACBA 
90CBA 



 
5ABCHA(BC)

ABHACHABC

1( ) .
2

s ABH AH HB
1( ) .
2

s ACH AH HC

BH + CH = BC1( ) .
2

s ABC AH BC

  

 

 1( ) '.
2

s ABC AA BC
1( ) '.
2

s ABC BB AC
1( ) '.
2

s ABC CC AB 

A 

B C 

A 

C B 

A

B C 

A B D 

C 

B C
H 

A 

B C
H 

A 
B' 

A' 

C'
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6
ABC 1 2BCABM

 ACM
 ABC
 MABCA
 MABC

 1BCMB = MC

 2ABMA = MB

MA = MCMAC
MA = MB = MC

ABCM
MABCA

BC
MABC 
  

  
 
7

ABCA'B'C'BCACAB
1 (AA')(BB')ABC
2 (AA')(BB')GDGA'
3 BDCG
4 DC = 2 GB'GAD(GC') // (BD)
5 C GC'
6 AG = 2 GA'BG = 2 GB'CG = 2 GC'

(AA')(BB')ABC
BCGDBDCG

ACD(GB') // (DC)
' 'AB AG GB

AC AD DC
 B'AC' 1

2
AB
AC



DC = 2 GB'AD = 2 AGGAD

B C

M 

A 
 1

 

A' 

 2'

M 

M 

B 

A 

C 

C' B' 
G 

A' 

D 
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ABDGADC'AB(GC') // (BD)
BDCG(GC) // (BD)(GC') // (BD)(GC') // (GC)

GC GC'
AG = GD GD = 2 GA'AG = 2 GA'
BG = DCDC = 2 GB'BG = 2 GB' 

ABD(GC') // (BD)' ' 1
2

AC AG GC
AB AD BD

  BD = 2 GC'

BD = GC GC = 2 GC'
 
 
 (AA')(BB')(CC')ABC G
 AG = 2 GA'BG = 2 GB'CG = 2 GC'

8
ABCAB S

 A'B'C'S(BC)(AC)(AB) 
SA' = SB' = SC' 

 CS 
 ABC

 ASB'ASC' 

SA' 'SAB SACSB' = SC'
BSA'BSC' 

SB' 'SBA SBCSA' = SC'
SA' = SB' = SC'

 CSB'A'SCSCSA' = SB'' 'SCB SCA

(SC) C
 SA' = SB' = SC'SA'B'C'

(BC) (SA')(AC) (SB')(BA) (SC')
(BC) (AC)(BA)

 
 
 

 

A 

B C 

S 

B' C' 

A' 
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41242
ABCD M NABBC

DMDNACG H
AG = GH = HC

ACBDO
ABD(AO)(DM)GAG = 2 GO
CBD(CO)(DN)HHC = 2HO

OC = 3 HOOA = 3 OG1
2

OG OH GH AG =GH = HC

45241 1 2 3G

ABCG 

ABC
G 

A'C = A'B AG = 2 A'G

 1 2 3G

A  1A"G

A'A"G
A" 3 2B

A" 2 3C

BGCA"
A'BC(AA')ABC

(AB) 3C'ABA"

(GC") // (BA")GAA"
C"AB(CC')ABC

(BB')ABC
G ABC

A 1

A B

D C

M

N
G

H
O

A

B C
A'

G

A

G

A"

A'

 1

 2

 3

C

B

C'

B'



 01 

3  

9
ABCCabcBDEABC 

CBDBD = AC
 ABE
 ACDE
 ACDE
 c ²a²b²

9

 ABCABD BAC ACB ABD EBD ABE  

BAC ACB EBD ABE   

BDEABC EBD BAC90ACB ABE   
 ACDE 

ACDE 
 ACDE 

s(ACDE) = 2  s(ABC) + s(ABE)
s(ACDE) = ab + (c ² / 2)

s(ACDE) = s(CDEE') + s(AEE')
1( ) ( ) ( )( )
2

s ACDE a b a b a b a    

2 2 21 1( )
2 2

s ACDE ab a b a   2 21 1( )
2 2

s ACDE ab a b  

 c ²a²b² 
2 2 21 1 1

2 2 2
c a b c ² = a ² + b ²

 
1

ABCABC ² = AB ² + AC ² 
2

ABCBC ² = AB ² + AC ² ABCA

A B 

C 

D B C 

A 

E 

a

a 

b 

c c b

D B C 

A 

E 

a

a 

b 

c c b
E' 
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1ABCDa

² ² ²BD AB AD ² ² ²BD a a 
² 2 ²BD a2BD a

2
ABC a
(AH)[BC]

AH
AC² = AH² + HC²

AC² - HC² = AH² 1² ² ²
4

AH a a 

3² ²
4

AH a
3

2
AH a

ABC A(AH)[BC]
 AB . AC = AH . BC
 AH² = HC . HB 

AB² = AH² + BH²AC² = AH² + HC²
AB² + AC² = 2 AH² + BH² + CH²

BC² = 2AH² + BH² + CH²(BH + HC)² = 2AH² + BH² + CH²
BH² + HC² + 2 BH × HC = 2AH² + BH² + CH²AH² =  BH ×HC

 AB² = BH . BC 
AB² = AH² + BH²AB² = BH ×HC + BH²AB² = BH ×(HC + BH)

AB² = BH . BC
 AC² = CH . CB

11
ABC6 cm D[BC]

(AD)A
AD sin 30° cos 30°tan 30°

(AD)ABC
A

AD² = 36 - 9 = 27 
3 3AD 

B 

A D 

C 

a 

a 
2a 

A 

B C 
H 

a 

A 

B 
H 

C 

A 

B C 
D 

6 cm 
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3 1sin30
6 2

BD
AB

   
3 3 330

6 2
ADcos
AB

   
3 3tan30

33 3
BD
AD

   

 
ABCCBAC  




  

 ر مجاو ضلع ال طول ال
ر وت طول ال

ACcos
AB

  

tan BC
AC

 

sintan
cos


 


   sin ² ² 1cos   

194190

ACABC
01

0AC² = AB² + BC² AC² =( 4² + 4,2²) cm²
AC² = 33,64 cm²AC = 5,8 cmAC = 6 cm

90ABC  
1BC² = AB² + AC² AC² = BC² - AB² 

AC² =( 5,6² - 2²) cm²AC² = 35,36 cm² AC = 5,946427499…
AC = 6 cm

2 0,347142857...
5,6

cosABC  69,07516758...ABC  

69ABC   
201190

ABCA BC = 10 cm37ABC  

AC = BC sin 37° AC = 6,01815023…
AB = BC cos 37° AB = 7,9863551…

A 

B 
C 

4cm 

4,2cm 

A 

B C 5,6 cm 

2cm 

A 

C 

B
C
C
C 



 01 

pABC P = AB + AC + BCP = 24,00450533…cm
p = 24 cm

sABC s = (AB×AC)/2s = 24,0315424…cm²
s = 24 cm² 

300190
ABC5 cm12 cm13 cm

ABC

AB = 5cm  AC = 12 cm BC = 13 cm
AB² + AC² = 144 + 25 = 169 = 13²

AB² + AC² =BC²
ABCA

[BC]6,5 cm

 

1903² + 4² = 5²
Excel

0 xyx > y(x² - y² , 2 x y , x² + y²)

(x² - y²)² + (2xy)² = x4+ y4 – 2(xy)2 + 4(xy)2(x² - y²)² + (2xy)² = x4+ y4 +  2(xy)2

(x² - y²)² + (2xy)² =( x2+ y2)2

1 ABCAAB = x² - y²AC = 2xyx > yBC = x² + y²
 



09

x y AB AC BC AB² + AC² BC²
2 1 3 4 5 25 25
3 1 8 6 10 100 100
3 2 5 12 13 169 169
4 1 15 8 17 289 289
4 2 12 16 20 400 400
4 3 7 24 25 625 625
5 1 24 10 26 676 676
5 2 21 20 29 841 841
5 3 16 30 34 1156 1156
5 4 9 40 41 1681 1681
6 1 35 12 37 1369 1369
6 2 32 24 40 1600 1600
6 3 27 36 45 2025 2025
6 4 20 48 52 2704 2704
6 5 11 60 61 3721 3721
7 1 48 14 50 2500 2500
7 2 45 28 53 2809 2809
7 3 40 42 58 3364 3364
7 4 33 56 65 4225 4225
7 5 24 70 74 5476 5476
7 6 13 84 85 7225 7225
8 1 63 16 65 4225 4225
8 2 60 32 68 4624 4624
8 3 55 48 73 5329 5329
8 4 48 64 80 6400 6400
8 5 39 80 89 7921 7921
8 6 28 96 100 10000 10000
8 7 15 112 113 12769 12769
9 1 80 18 82 6724 6724
9 2 77 36 85 7225 7225
9 3 72 54 90 8100 8100
9 4 65 72 97 9409 9409
9 5 56 90 106 11236 11236
9 6 45 108 117 13689 13689
9 7 32 126 130 16900 16900
9 8 17 144 145 21025 21025

10 1 99 20 101 10201 10201
10 2 96 40 104 10816 10816
10 3 91 60 109 11881 11881
10 4 84 80 116 13456 13456
10 5 75 100 125 15625 15625
10 6 64 120 136 18496 18496
10 7 51 140 149 22201 22201
10 8 36 160 164 26896 26896
10 9 19 180 181 32761 32761
11 1 120 22 122 14884 14884
11 2 117 44 125 15625 15625
11 3 112 66 130 16900 16900
11 4 105 88 137 18769 18769
11 5 96 110 146 21316 21316
11 6 85 132 157 24649 24649
11 7 72 154 170 28900 28900
11 8 57 176 185 34225 34225
11 9 40 198 202 40804 40804
11 10 21 220 221 48841 48841
12 1 143 24 145 21025 21025
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4

1
A

( )( ')

BCDE
ABC
ADE

AB AC BC
AD AE DE

 

2
A BDACE

AB AC
AD AE

(BC)(DE)

ABC
 MN[AB][AC]

(MN) // (BC)BC = 2 MN
 M[AB](MN) // (BC)

N[AC]N[AC]
196342

ABC(D)(AB)(AC)(BC)LMN

1LA NB MC
LB NC MA

  

(D)CE(AB)
NB LB
NC LE


MC LE
MA LA



1LA NB MC
LB NC MA

  

A

B

CE

D

( )( ')

A

( ') ( )

BE

C
D

M

A

N

C B

B

A

C

LM

N

(D)
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1
(D)C(AB)E

NB LB
NC LE



BLN(CE) // (NL)
BE BC
BL BN


BN BC
BL BE


NB BC NB BC NC
LB BE LB BE LE


  


NB NC
LB LE


NB LB
NC LE



MC LE
MA LA



ACE(CE) // (ML)
AM AL
AC AE


AM AC
AL AE


AM AC AC AM MC
AL AE AE AL LE


  


MA MC
LA LE


LE MC
LA MA



1LA NB MC
LB NC MA

  

NB LB
NC LE


LB NCLE

NB



LE MC
LA MA


MC LALE

MA




LB NC MC LA
NB MA
 

LB×NC×MA = MC×LA×NB 1LA NB MC
LB NC MA

  

( ) //( ') 
AB AC
BD CE



AB AC
BD CE

( ) //( ') 

29292
(AC) // (BD)

(CE) // (DF)(AE) // (BF)
2

ODB(AC) // (BD)OA OC
OB OD



ODF(CE) // (DF)OC OE
OD OF



OA OE
OB OF

OBF(AE) // (BF)

B

A

C

L
M

N

(D)

E

A B
O

E

F

D
C

A

B

CE

D

( )( ')

A

( ') ( )

BE

C
D
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315342
6
7

3
(O,I)(d)

(d')(d)O
AB(d')

OA = 6OB = 7A(BI)
6
7

OA OC
OB OI

 
6
7

OC 

499342

ABCD[BC]E[AD]F[AC]1
3

AF AC

 BEF
 BF = 4 EF 

4
 BEF 

D(EF)(AC)G
ADG(EF) //(DG)E[AD]

F[AG]DG = 2EFAF = FG = GC 
G[FC]BCFD[BC]

(DG) // (BF)BF = 2DG 
(EF) // (BF)BEF

 BF = 4 EF 
BF = 2DGDG = 2EFBF = 4 EF

 

I O 

A 
B 

C 

(d) 

(d') 

B 

A 

C 
D 

E
F

G
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5  

11
(C)O5 cm[AB]

MAM = 4 cm
  
 0,1ABMMAB
 AOM
 ABMAOM

 ABM 
ABMM

[AB](C)
4sin 0,4

10
AMABM
AB

  

0,1

23,6ABM  

MAB

90 23,6 66,4MAB     
 AOM 

OOM = OA 
AOM

66,4MAO AMO  180 2 66,4 47,2AOM     

 ABMAOM

2×23,6 = 47,22AOM ABM

ABM (c)O(AO)(c)A'

MAB  MOB 

 AOMBOM 

'MAA'MOA

'BAA'BOA

  

O A B 

M 





O 

A 

A' 
M

B
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 'BA M 

'BA MBAM 

 DBMBAMBDM 

 AOMBOM 
OA = OM = OB

AOMBOM

 'MAA'MOA 

'MOAAOM

'MOA MAO OMA 'MAO OMA MAA 

' 2 'MOA MAA

 'BAA'BOA 

'BOABOA

'BOA BAO OBA 'BAO OBA BAA ' 2 'BOA BAA 
  

' 'BOM BOA A OM 2 ' 2 'BOM BAA A AM 2BOM BAM

2  

 'BA M 
1' 180
2

BA M    ' 180BA M     

'BA MBAM

' 180BA M    ' 180BA M BAM  'BA MBAM 

 DBMBAMBDM 

2
BDM 

  BDM BAM





O 

A 

A' 
M

B

D



 02 

(C)OABMN(C)O[AN]
 [AN][AB] [AM] [BM] 

(C)

 AB(C) 

AB
 (XY)(C)A 

(C)A(AO)

 AOMAM

 ABMAM

 XABAB

ABMO

2AOB AMB

8 8
0 [AB]MAB

ABMM0

3 ABCDDAC DBC3
4 ABCD4

8034

A 

O 

X 

Y 

B 

N 

M 

(C) 

A 

O 

B 

M 

A 

O 

B 

M 

A 

O 

B M 

A 

B 

M 
A B 

C D 

A B 

C D 



08

57044
(C)(C')OO'AB

[AC](C)(C')M[AD](C')(C)N
8
0CBD
3(AB)(CN)(MD)

0CBD

90ABC  (C)

90ABD  (C')

180CBD  

(CB) // (CD)CBD
3(AB)(CN)(MD)

ANCNANC(C)( ) ( )CN AD

ABDBABD(C')( ) ( )AB CD

AMDMAMD(C')( ) ( )DM AC

(AB)(CN)(MD)ACD
18047

[OX)[OY)O
ABCB[OX)C[OY)

M[BC]
A

AOB

M[BC]
(e)

O

2
BCEF

(e) = EF

(C)
O

(C')

O'

A

B
C

M

D

N

M

O X

Y

C

A

B

O X

Y

C

B

M
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8 (e)
0 M(e) EF(e)EF
3 M EF (e)EF (e) 

 (E)
BOC[OY)
E[BC][OY)(e)

( )e  

COB[OX)
F[BC][OX)(e)
 M(e)EF
M(e)

B[OX)C[OY)M[BC]

COBBM[BC]1
2

OM BC

MEFO
2

BC

 e EF8
 MEF (e) 
MEF

B[OX)C[OY)OB = OC = OM
BM C

BO CM

2 0 180BMC B C  0B C

BMC

BM C
M[BC]M(e)

( )EF e0
80( )e EF

 A
(F)A

B[OX)C[OY)ABC

AACB

O X 

Y 
C 

B 

E 

C B F 

O X 

Y 

C 

B 

M 

O X 

Y 

C 

B 

M 

M 

O X 

Y 

C 

A 

B 



 03 

A[GH]

HGOGOB ACB 

 (F) 
BOC[OY)

M[BC]H

BCH  H(F)
C'BOB'[OX)OB' = BC 

GB'(OH)

' 'GC B BCH GB'C'
G(F)(F)

 A(F)[GH]  (E)[GH] 
A(F)B[OX)C[OY)

ABCAACB  

ACOB[AB]

AOB ACB A[GH]
( ) [ ]F GH

 A[GH] (F) [GH] (E)
A[GH] H'H[OY)

OG = HH'C[OH']AC = OG

B[OX)AOB ACB 

ACOBCOBCAB

ACBA
OHH'

BACHH' = AC'H HO ACB ' 90HH O BAC  

OHH'BACBACA(F)
[ ] ( )GH F

( ) [ ]F GH[ ] ( )GH F( ) [ ]F GH 
 

M 

O X 

Y 

C 
A 

B' 
B 

H 

C' 

G 

M 

O X 

C 

A 

B 

H 

G 

Y 

M 

O X 

C 

A 

B 

H 

G 

Y 

H' 
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6  

1 

1
2

3

BCB'C'
1ABC A'B'C'

2ABC A'B'C'

158428
ABC[AB][AC]ABDACE 

ACDABEBE = CD

60CAE BAD  ABDACE 

CAE CAB BAD CAB  BAE CAD

AB = ADAE = AC
ACDABEBE = CD

269422
ABCMA[BC]C'B'

M[AB][AC]
 AB'MAC'M
 AB'MC'C 

A 

B 
M 

B' 
C' 

E A 

B C 

D 
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 AB'MC'ABCA

 AB'MAC'M 

AB'MAC'M[AM]' 'B AM C AM

 AB'MC' 

'AB M'AC MAB'MC'
[AM][AM]

 AB'MC'ABCA
ABCAAB'MC'
[AM]AAB'MC'

 ADE A'B'C'AD = A'B'AE = A'C''A A

B(AD)C(AE)(DE) // (BC)
1 ADE A'B'C'
4 A'B'C' ABC
3 ADE ABC

2 
' ' ' ' ' 'A B A C B C

AB AC BC
 

1 AD = A'B'AE = A'C''A A

ADE A'B'C'

'D B'E CDE = B'C' 

4 (DE) // (BC)D BE C 

'B B'C C'A A 
3 BDADE ABC 

 A'B'C'ABC 

2 
' ' ' ' ' 'A B A C B C

AB AC BC
  

(ED) // (BC)AD AE DE
AB AC BC

 

AD = A'B'AE = A'C'DE = B'C'' ' ' ' ' 'A B A C B C
AB AC BC

 

2 

A 

D 

B C 

E 
B' 

A' 

C' 
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ABCA'B'C'

A   B  C
A'  B'  C'

[AB][A'B'][AC][A'C'][BC][B'C']

1  
180°

4 

3 

ABCA'B'C'

k' ' ' ' ' 'A B A C B C k
AB AC BC

  

kABCA'B'C'' ' ' ' ' 'A B A C B C k
AB AC BC

  

1 
1
k

ABCA'B'C'

4 0 < k < 1A'B'C'ABCk
3 k > 1A'B'C'ABCk
2 k = 1A'B'C'ABC

1
'A A'B B

ABCA'B'C'
A'B'C'ABC

2

'A AA'C' = 1,5 cmA'B' = 2 cm
AB = 4 cmAC = 3 cm

4 2
' ' 2

AB
A B

 
3 2

' ' 1,5
AC

A C
 

2
' ' ' '

AB AC
A B A C

 ABCA'B'C'

A' 

C' 

B' 

60° 

80° 

40° 

B 

A 

C 

60° 

80° 40° 

A' 

B' 

C' 
A 

B C

A' 

B' 

C' A 

B C



 42 

ABCA'B'C'4
3

 A'C' = 1,5 cmA'B' = 2 cmB'C' = 2,4 cm 

AC = 4,5 cmAB = 6 cmBC = 7,2 cm
6 3

' ' 2
AB

A B
 

4,5 3
' ' 1,5

AC
A C

 

7,2 3
' ' 2,4

BC
B C

 3
' ' ' ' ' '

AB AC BC
A B A C B C

  

ABCA'B'C'
ABCA'B'C'3

69429
ABCA'B'C'[BC][AC][AB]

 ABCA'B'C'

 

 ABCA'B'C' 
A'B'C'[BC][AC][AB]

(A'B') // (AB)A'B' = AC' = BC'
AB'A'C'BA'B'C'

' ' ' ' 'C AB C A B' ' ' ' 'C BA C B A

' ' 'CAB C A B' ' 'CBA C B AABCA'B'C'
AB C 

A'B' C' 2
' ' ' ' ' '

AB AC BC
A B A C B C

  4 

  

H H'AA'(BC)(B'C')
AHBA'H'B'

' ' 'CBA C B A' ' 'HBA H B A2
' ' ' ' ' '

AB AH BH
A B A H B H

  AH = 2 A'H'

= 2 AH × BC = 2 (2A'H')(2B'C') = 4(2A'H'×B'C') = 4×(A'B'C')(ABC)

 

A 

B C

A' 

B' 

C' 

A 

B 

C' B' 

C 
A' 

A 

B 

C' B' 

C 
A' H 

H' 
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7
1208842

ABCBM[AC]LNM(AB)(BC)

B[LN]LNB
DABDCACBD

DB

LM(AB)(AB)[LM]
BLMBBL = BM

(AB)LBM


2LBM ABM
 

 

NM(BC)(BC)[MN]
BNMBBN = BM

(BC)MBN


2MBN MBC
 

 

BN = BL

2 2 2( ) 2 180LBN LBM MBN ABM MBC ABM MBC ABC
       

          

LBNB[LN]

2  
  

( )( )
MM'

M( )M'M
M( )( )[MM']

  

OO

MM'
O[MM']

  

VV
MM'' MM V

V ABABMM'

M 

M' 

M1 

M'1 

( ) 

M 

M' 

O 

M 

M' V
 

B 

A 

C 

M L 

N 
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 
(C)

 
OO

MM'
MOM'O

MOOM' = OM'  MOM
(O , M , M')

M'M

8


( )( )
AA


Ok 180   k

O
2k 180   k



(A , B)(A' , B')

A'B' = AB

 A'B'AB
( )A'B' = AB

 A'B'AB

A

A'

B'

B A

A'

B'

B

O


M

M'

O



 00 

O A'B' = AB
 A'B'AB 

V A'B' = AB 
 A'B'AB 

O A'B' = AB

 

  

ABCA'B'C'

 
 
 (D)( )(D')

(D)( )(D)(D')(D)( )(D)(D')

 (D)(D')(D)(D')

1200842
ABCDEFGH[AB][BC][CD][AD]

AE = CGAH = CF
 ACBD
 EFGH

 ACBD 
ABCD[AC][BD]O

CADBO
 EFGH

A 

A' 

B' 

B 

O 

A 

B 

B' 

A' V
 

A B 

C D 

E 

F 

G 

H
O 



 02 

1(AE) // (GC)AE = GCAECG[AC][EG]

OGEO
(AH) // (FC)AH = FCAFCH[AC][HF]

OHFO
GEO HFO

[HG][EF]O(HG) // (EF) 
HG = EFEFGH

2AEHCFGBEFDGH

EH = FGEFHG
2201842

ABCADEALM
BDLCEM

AC = ABAE = ADAM = AL

60BAC DAE LAM
  

   

CEMBDLA60°
BDLCEM

320284221
ABCADE

[CE][BD]F
(BD)(CE)

A90°
BCDE

(BD)(CE)(BD)
(CE)90°(BD)(CE) 

4202842
ABMM1AM'M1

B
M'MAB

 'MMAB
 

C 

A 

B 

D 

L 

E M 

A 

B 

C D 

E 

F 



 08 

 'MMAB 
A[MM1]B[M1M']

(AB) // (MM')MM' = 2 AB 
'MMAB' 2MM AB

  
' 2MM ABM'M2AB

A
B2AB

5220842
(D)(D')OMM1(D)M'

M1(D')

 OM = OM' 'MOM


 

 OM = OM' 'MOM


 
(D)[MM1]A

OM = OM11MOA AOM
 



(D')[M1M']B

OM1 = OM'1 'M OB BOM
 

OM = OM' 
(D)(D')

AOB


 1 1 1 1' ' 2 2 2 2MOM MOM M OM AOM M OB AOB
     

      

  

OM = OM' ' 2MOM


 M'MO2

 

M1 

B 
M 

A 

M' 

A 

O 

M 

(D) 
M1 

M' 

(D') 

B 
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92932
ABCDM[AC]

(EH)(AD)M
(FG)(AB)M

EBFMHDGM

s
s( EBFM) = EE' × MFs (HDGM) = HH' × MG

H'E'HE
(GF)

(EE') // (HH')' '
' '

MH MH HH
ME ME EE

 

(AE) // (HC)MC MH HC
MA ME AE

 

'
'

HH HC
EE AE

HH' × AE = EE' × HC1

(AE) // (GM)(AG) // (EM)AGMEAE = MG
EBFMBE = MF

1HH' × MG = EE' × MFs (HDGM) =  s( EBFM)
 

A B 

C D 

M 

E 

F 

H 

G 

A B 

C D 

M 

E 

F 

H 

G 
E' 

H' 
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43032
S

S(A'B'C') = S(ABC) + S(C'CB') + S(B'BA') + S(A'AC')
 S(C'CB')S(ABC)

(C'H')[CB']C'CB'
1( ' ') ' ' '
2

S C CB C H CB 

1( )
2

S ABC AH BC 

CC'H'A[CC']
(AH) // (C'H')

H[H'C]' ' 2C H AH

CB' = BC1( ' ') 2
2

S C CB AH CB ( ' ') 2 ( )S C CB S ABC

 S(BB'A')S(ABC)
(B'I')[A'B]BB'A'

1( ' ') ' ' '
2

S BB A B I A B 

1( )
2

S ABC CI BA BB'I'C[BB']

(CI) // (B'I')I[BI']' ' 2B I IC

BA' = BA1( ' ') 2
2

S BB A IC BA ( ' ') 2 ( )S BB A S ABC

 S(A'AC')S(ABC)
(A'J')[C'A]A'AC'

1( ' ') ' ' '
2

S A AC A J C A 
1( )
2

S ABC BJ AC 

AA'J'B[AA'](BJ) // (A'J')
J[AJ']' ' 2A J BJ

C'A = AC1( ' ') 2
2

S A AC BJ AC 

( ' ') 2 ( )S A AC S ABC

S(A'B'C') = S(ABC) + 2 S(ABC) + 2 S(ABC) + 2 S(ABC) 
S(A'B'C') =7  S(ABC)

B' 

A 

B C 

A' 

C' 

H 
H' 

B' 

A 

B C 

C' 

C B' 

A 

B 

A' 

I 

I' 

C 

A 

B 

A' 

C' 

J 

J' 
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43433
(C)OA

(C)A

MOAMM
(C')P[OA]

M(C)(C')

P[OA]
(C')[OA]

(C')(C)MM'
AMOAM'OMM'

(AM)(OM)
(AM)(C)

(AM')(C)

47433

ABCD110BAD  70BCD  

1 O
4 BOD 

1 O 

BADBCD110° + 70° = 180°
ABCD

(d)(d')[AB][AD]
OABD(C)

O(C)ABCD
C(C)

O 

M 

P 

(C')
(C) 

A 

A 

(C) 

O P 

M 

M' 

110° 

70° 

A 

B 

C 

D 

(C) 

O 



43 
 

4 BOD

2 140BOD BCD  

BODOB = OD

ODB OBD180ODB OBD BOD   
1 (180 140)
2

ODB OBD  

20ODB OBD  

44433
ABCMRSTM(AB)
(AC)(BC)

RST

 RAMBCM
 RASM 

RAMRSM
 MSTC 

MSTTCM

 RST

 RAMBCM 
ABCM

180BCM BAM  

180RAM BAM  RAM BCM

 RASMRAMRSM 
RSAM

RAM RSMRM

 MSTCMSTTCM 

90MSC MTC  MSTC
MSCMTC[MC]

MSTTCM180MST TCM  

 RST

BCM RSMTCM RSM

A 

B 
C 

M 
R 

S 

T 

A 

B 
C 

M 
R 

S 

T 
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180RSM MST  180RST  RST

47433
ABA'AB

(c)B[AB]
(c)CDA'

AB = AC = CD = DA' CAD
ACBCBDDBA'

60°

' 3 60 180ABC CBD DBA      

' 180ABA  [AA'](c)B
A'AB

47433
ABCH [AM][BN][CL]

 [MA)LMN
 HLMN 

 [MA)LMN

90ALC AMC  ACML[AC]

LMA LCAAL

HNCMHNCHMC
HNCM

[HC]HMN HCNHN

AMN LCA

LMA LCAAMN LCALMA AMN[MA)LMN
 HLMN 

[NB)LNM[LC)MLN
HLMN 

A 
B 

C D 

A' 

A 

B 

L 

M 
C 

N 
H 
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78433
(C)OA(C)A

LM
ALM

HO(LM)ALM
E[AO]ALM

ALM

ALM AML
 

ML
ALMA

HO(LM)
ALM

ALMA(OA)[ML]
(OA)ALM
[OH][ML]MOLH

(OM) // (HL)(MH) // (OL)( ) ( )HM AL( ) ( )LH AM

HALM
E[AO]ALM

OMAOLAAMOL[AO]E
AMLE[AO]

EALM

71433
[OX)[OY)O

ABCB[OX)
C[OY)

M[BC]
A

A

(C)

O

M

L

H
E

M

O X

Y

C

A

B
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AOB

 M[BC] 
(e)

O

2
BCEF

 (e) = EF 

1 (e)
4 M(e) EF(e)EF
4 M EF (e)EF (e) 

 (E)
BOC[OY)
E[BC][OY)(e)

( )e  

COB[OX)
F[BC][OX)(e)
 M(e)EF
M(e)

B[OX)C[OY)M[BC]

COBBM[BC]1
2

OM BC

MEFO
2

BC

 e EF1

 MEF (e) 
MEF

O X 

Y 

C 

B 

M 

O X 

Y 
C 

B 

E 

C B F 

O X 

Y 

C 

B 

M 

Y 

C 

M 
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B[OX)C[OY)OB = OC = OM
BM C

BO CM

2 0 180BMC B C  0B C

BMC
BM C
M[BC]M(e)

( )EF e4
14( )e EF

 A
(F)A

B[OX)C[OY)ABC

AACB

A[GH]

HGOGOB ACB 

 (F) 
BOC[OY)

M[BC]H

BCH  H(F)
C'BOB'[OX)OB' = BC 

GB'(OH)

' 'GC B BCH GB'C'
G(F)(F)

 A(F)[GH]  (E)[GH] 
A(F)B[OX)C[OY)

ABCAACB  

ACOB[AB]

AOB ACB A[GH]
( ) [ ]F GH

 A[GH] (F) [GH] (E)

M 

O X 

Y 

C 

A 

B 

M 

O X 

Y 

C 
A 

B' 
B 

H 

C' 

G 

M 

O X 

C 

A 

B 

H 

G 

Y 

M 

C 

A 
H 

G 

Y 

H' 
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A[GH] H'H[OY)
OG = HH'C[OH']AC = OG

B[OX)AOB ACB 

ACOBCOBCAB
ACBA

OHH'

BACHH' = AC'H HO ACB ' 90HH O BAC  

OHH'BACBACA(F)
[ ] ( )GH F

( ) [ ]F GH[ ] ( )GH F( ) [ ]F GH 
 

74433

(C) (C')O
AB(C)(AB)

(C')AB = 10 cm 

2
2

4
DS R 

  RD

(C) S(C')s
HO(AB)
2S OA 2s OH 

 2 2 ² ²S s OA OH OA OH       

OAHOA² = OH² + AH²OA² - OH² = AH²

OABO(OH)5
2

ABOH cm 

OA² - OH² = 25 cm² 25 ²S s cm  78.54cm²S s 

74433

O 

A B 

(C) 

(C') 

H 

O 

A B 

(C) 

(C') 
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C'ABCA'B'C'
C'

A'AC
B'BC

C'C"
A'C' = ACB'C' = BC

A'B' = AB
ABCA'B'C'

A'B'C"ABC

73433
(1)(2)ABCA'B'C'

A'B'C'

(1)(2)

(1)(B'C') // (BC)
D(B'C')(AB)

E(B'C')(AC)
B'(d)(AB)C'(d')(AC)

A'
B'

A'
B'

A'
B'

C'

C"

A'

A"

D E

(d) (d')
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(d)(d')A'

ABC ADE' ' 'ADE A B C

' ' 'ABC A B CACB AED' ' 'AED A C B

' ' 'ACB A C BABCA'B'C'
A"A'(B'C')A"B'C'A'B'C'

ABCA"B'C'

D(B'C')(AB)E(B'C')(AC)
(d)[DC'](d)[DA)G

GDC'' ' 'ADC GC B

'ADC ABC' 'GC B ABC

(d')[EB'](d')[AC]

FEB'F' 'EB F FEB

'ACB B EF'ACB EB F

(FB')(GC')A'' ' ' 'A B C EB F

' ' 'A B C ACBABCA'B'C'
A"A'(B'C')

A"B'C'A'B'C'ABCA"B'C'
(2)(B'C')(BC)

 
 

 
 

 

73433

A'

A" 

D 

G 

(d) 

F
E 

(d') 
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ABC[AB][AC]ABDACE 

ACDABEBE = CD

60CAE BAD  ABDACE 

CAE CAB BAD CAB  BAE CAD

AB = ADAE = AC
ACDABE

BE = CD
77433

ABCADE

ABC35ABC  70ACB  

ADE35ADE  75AED  

180°

75BAC  70EAD  

(AD) // (BC)(ED) // (AB)
CA E 

70ACB EAD  35ABC ADE  

75BAC DEA  ABCADE
ABCADE

1

74433
ABCADE

E A 

B C 

D 

35° 70° B C 

A 35° D 70° 

75° 

75° 

E 

E 

D 

A D 

E 
B 

C 

1,2
4 1,5 

3,2 
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CAB EAD
4 8

1,5 3
AB
AD

 
3,2 8
1,2 3

AC
AE

 
8
3

AB AC
AD AE

 ABCADE

8
3

77743
ABCADE

CAB EAD
2,4 3,6 6 5

2,4 2,4 2
AB
AD


  

1,4 2,1 3,5 5
1,4 1,4 2

AC
AE


  

5
2

AB AC
AD AE

 ABCADE5
2

77437

XAY(BH)[AX)(CG)[AY)
 AB × AG = AH × AC
 GB

 BAH GAC90AHB AGC  

ABHACG
AHB
AGC

AH AB BH
AG AC CG

 
AH AB
AG AC



AB × AG = AH × AC

A 

D E 

B C 

2,1

1,4 2,4 

3,6

A 

B 
G 

Y 

X C H 

A 

B G 

Y 

X C H 
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 GBAB = AG 
AB² = AH × AC AG² = AH × AC

78437
ABCA'B'C'[BC][AC][AB]

 ABCA'B'C'

 

 ABCA'B'C' 
A'B'C'[BC][AC][AB]

(A'B') // (AB)A'B' = AC' = BC'
AB'A'C'BA'B'C'

' ' ' ' 'C AB C A B

' ' ' ' 'C BA C B A' ' 'CAB C A B' ' 'CBA C B A

ABCA'B'C'
AB C 
A'B' C' 

2
' ' ' ' ' '

AB AC BC
A B A C B C

  4 

  

HA(BC)
 H'A'(B'C')

AHBA'H'B'

' ' 'CBA C B A' ' 'HBA H B A

2
' ' ' ' ' '

AB AH BH
A B A H B H

  AH = 2 A'H'

= 2 AH × BC = 2 (2A'H')(2B'C') = 4(2A'H'×B'C') = 4×(A'B'C')(ABC)



71437

A 

B 

C' B' 

C 
A' 

A 

B 

C' B' 

C 
A' H 

H' 
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ABCA'B'C'ABC7ABC

A'B'C'ABC
 = 9(ABC)(A'B'C')

A'A
AB AC BC
AB' AC' B'C'

 AH' × B'C' = 9 AH × BC

A'B'C'ABC

AHBAH'B'AB AH BH
AB' AH' B'H'

 

AB AC BC AH BC AH' BC AH' AH'
AB' AC' B'C' AH' B'C' AH' 9BC AH 9AH

 
     

 
AH' ² = 9 AH ²AH' = 3 AH

AB AC BC AH 1
AB' AC' B'C' AH' 3

   

B'C'B'C' = 3 BC
A'B'A' = 3 BA 

C'A' = 3 CA 
 

 

 
 

74437
ABCaD[AB]AB = 3 AD

EF[BC][AC]BE = CF = AD
 DEF
 (DE)(BC)
 ABCDEFa

 DEF 

C' 

A 

B' 

C B H 

H' 

H 

A 

C B 

A' 

B' C' 

D 

A 

B C

F 
a 

H
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1BE CF AD a
3

  
2BD EC AF a
3

  

ABCB C A 60   

BDE CEFADF
ED = EF = DFDEF

 (DE)(BC) 

B 60 
1cosB
2


BE 1
BD 2


BEcosB
BD

BEDE

(DE)(BC)
 ABCDEFa 

HD(EF)
4 1 1DE² BD² BE² a² a² a²
9 9 3

    
3DE a

3


1 1 1DH² DE² EH² a² a² a²
3 12 4

    
1DH a
2



s1 1 3 1 3s(DEF) DE DH a a a²
2 2 3 2 12

     

1 1 3 3s(ABC) 3s(BED) s(DEF) 3 a a a²
2 3 3 12

     

3 3 3s(ABC) a² a² a²
6 12 4

  

s(ABC) = 3 s(DEF)

74437
(C)(C')OO'rr'A

(BB')A(C)(C')BB'
(OB)(C)E(O'B')(C')E'

 (BB')(EE')A
 ABEAB'E'

 AB r
A'B' r '

 

 (BB')(EE')A 

BAE 90 (C)B'AE' 90 (C')

B 

O 
O' 

B' E 

E' 

A 
(C) 

(C') 
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BAB'EAE'
(BB')(EE')A

ABEAB'E'
(XY)A

(C)BEA BAYAB
(C')B'E'A B'AXAB'

B'AX BAY

BEA B'E'ABAE B'AE' 90  ABEAB'E'
AB r

A'B' r '


ABE
AB'E'

AB AE BE 2r r
A'B' AE' B'E' 2r ' r '

   
AB r

A'B' r '


73437
ABCM[BC][BM][AB]E

[CM][AC]F[AM] [EF]G
AFGEGMGA × GM = GF × GE

AFGEGM

BEM 90 CFM 90 

AEM AFM 90  

AEMF[AM]

AME AFEAE

GME AFG

MGE AGF

AFGEGM
GA × GM = GF × GE

B

O
O'

B'E

E'

A
(C)

(C')

X

Y

C

A

B
M

E F
G
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AFG
EMG

AF AG FG
EM EG MG

 
AG FG
EG MG

AG × MG = FG × EG

73437
ABCADE

[CE][BD]F
 ACEABD
 ABCF
 AEDF

 ACEABD 

EAD BAC 90  EAD DAC BAC DAC  EAC BAD

ACEEAC[AE][AC]

ABDBAD[AD][AB]
AE = ADAC = ABACEABD

 ABCF 

ACEABDACE ABD

ACF ABFABCF
ABCA[BC]

ABCF[BC]
 AEDF

ACEABDAEC ADB

AEF ADFAEDF
AEDA[DE]

AEDF[DE]

77434
ABCMA[BC]C'B'M
[AB][AC]

A 

B 

C D 

E 

F 

A 

B 

C D 

E 

F 
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 AB'MAC'M
 AB'MC'
 AB'MC'ABCA

 AB'MAC'M 
AB'MAC'M[AM]

' 'B AM C AM

 AB'MC' 

'AB M'AC MAB'MC'
[AM][AM]

 AB'MC'ABCA
ABCAAB'MC'
[AM]AAB'MC'

74434
ABCDBEFCEGHF

a

GCF GDC 45  

 GBDGFC

 GBDGFCGCF GDC 45  

 GBDGFC 
GB = 2 a

BD a 2ABD
GD² = AG² + AD²GD² = 10 a²GD a 10

GBDGB = 2 aBD a 2GD a 10

CF = aGF BD a 2 GC² = CH² + GH²GC² = 5 a²GC a 5

C 

A 

B 
M 

B' 
C' 

A B E G 

H F C D 

A B E G 

H F C D 
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GFC CF = aGF a 2GC a 5

 GBDGFC 
GB 2a 2
GF a 2

 
BD a 2 2
CF a

 
GD a 10 2
GC a 5

 

GB BD GD 2
GF CF GC

  GBDGFC

 GBDGFC 

BDG GCFBGD CGFDBG GFC 

 GCF GDC 45   

GCF GDC BDG GDC BDC   

ABCD[BD]ADCABC
1 1BDC ADC 90 45
2 2

     GCF GDC 45  

77434
(F1)

(F)O(F2)(F)
(D)

[(F) , (F1)][(F) , (F2)]

(F1)180°O(F)
 [(F) , (F1)]

(F2)(F)

77434
ABC(D)

O (F) 

(D) 

O (F) 

(D) 

(F2) 

(F1) 

A 

B 

C (D) 

A 

B 

C 

(D) 
A 

B 

C (D) 



34 
 

AC
AACC

B'B(D)
ABCAB'C(D)

A'B'C'ABC(D)
ABC A'B'C'(D)

A(D)
B'C' BC(D)

ABCAB'C'(D)
 

188434
ABCv

v AC
1
2

v BC

A'B'C'' ' 'AA BB CC v  

ABCA'B'C'v

v ACACv
B'C'' 'BB CC v 

ABCCB'C'v

A 

B 

C (D) 

B' 

A' 

B 
C 

(D) 

B' 

C' 
A 

A 

B 

C (D) 

B' 

C' 

A 

B 

C 

v A 

B 

C 

v 
A 

B 

C 

v 

A 

B 

C 

v 

C' 
B' 

A' 

A 

B 

C 

v 

C' 
B' 
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1
2

v BCBB'[BC]

A'C'' 'AA CC v 

ABCA'B'C'v 

181434
ABCO60°

A'B'C'ABC
O60°

OA' = OAOB' = OBOC' = OC

' ' ' 60AOA BOB COC
  

   

ABCABCO
60°

184434
ABCBM[AC]LNM(AB)(BC)

B[LN]

LM(AB)(AB)[LM]
BLMBBL = BM

(AB)LBM


2LBM ABM
 

 

NM(BC)(BC)[MN]
BNMBBN = BM

(BC)MBN


2MBN MBC
 

 

BN = BL

2 2 2( ) 2 180LBN LBM MBN ABM MBC ABM MBC ABC
       

          

LBN

A 

B 

C 

v 

C' 

A' 

B' 

O 

A 

B 

C 

O 

A 

B 

C A' 

B' 

C' 

B 

A 

C 

M L 

N 
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B[LN]
 

184434
ABCDEFGH[AB][BC][CD][AD]

AE = CGAH = CF
 ACBD
 EFGH

 ACBD 
ABCD[AC][BD]O

CADBO
 EFGH

1
(AE) // (GC)AE = GCAECG[AC][EG]

OGEO
(AH) // (FC)AH = FCAFCH[AC][HF]

OHFO
GEO HFO

[HG][EF]O(HG) // (EF) 
HG = EFEFGH

2
AEHCFGBEFDGH

EH = FGEFHG 

183434
ABA'B'

AA'BB'

(d)(d')[AA'][BB']O
OA = OA'OB = OB'

A B 

C D 

E 

F 

G 

H
O 

A 

B 

B' 
A' 

A 

B 

O 
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AA'BB'
AB = A'B'AOBA'OB'

' 'AOB A OB
 

' ' ' 'AOB BOA A OB BOA
   

  

' 'AOA BOB
 



AA'BB'O

183437
ABCADEALM

BDL
CEM

AC = ABAE = ADAM = AL

60BAC DAE LAM
  

   

CEMBDLA60°
BDLCEM

187437
ABCDBCECDF

AFE
GACG

GB(AC)
BDG

BDGAFE

GACG
GB(AC)

BDG
ABCD(DB)(AC)

ADGCDGAD = CDAG = CGDG

C

A

B

D

L

E M

D

A B
F

C

E

D

A B
F

C

E

G
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AGD DGC
 

(DG)AGC


ACG
(DG)[AC](DG)(AC)(DG) // (DB)

 BDG
 BDGAFE

CE = CBCF = CDCG = CA

60BCE DCF GCA
  

   

BEDFGAC60°
BDGEFA 

184437
73

ABCADE
[CE][BD]F

(BD)(CE)

A90°
BCDE

(BD)(CE)(BD)
(CE)90°(BD)(CE)

187437
ABCDMN[AB][BC]AM = BN

H[DM][AN]
 [DM][AN]
 AHD
 HM[AB]
 S[MN]M[AB]

 [DM][AN] 

A 

B 

C D 

E 

F 

M A B 

C D 

N 
H 

O 
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ABCD[AC][BD]

OOA = OD90DOA


 

ADO90°

AMOBNOOA = OBAM = BN45OAM OBN
 

  

AMOBNOOM = ONAOM BON
 



AOM MOB BON MOB
   

  90AOB MON
 

  

 NMO90°
[AN][DM]O90°

 AHD 
(AN)O90°(DM)

(AN)(DM)90°
(AN)(DM)AHDH

 HM[AB] 
(h)HM[AB]

 M[AB]MA
NB[DM][AD][AN][AB]

HA(h)A
M[AB]MB

NC[DM][DB][AN][AC]
HO(h)O

(h)

 H(h) 
H[DM][AN]

MN[AB][BC]AM = BN
M[AB]

AHDH
HAO[AD]

(h)AO
 HAO 

M A B 

C D 

N 

H 

O 

M A B 

N 

H 

O 

M A B 

C D 

N H 

M A B 

C D N 

H 
O 



37 
 

(DH)[AB]M(AH)[BC]N 
AM = BN

ADMABNAD = AB 

90MAD ABN
 

  ADM BAN
 

AH 
ADMABNAM = BN

H(h)AO(h)
(h) = AO

 S[MN]M[AB]
(s)

 MANB 
[MN][AB] 

(s)E[AB] 
MBNC

[MN][BC]
(s)F[BC]
(s)

 S(s)S[MN] 
GS(BC)

MBN(SG) // (MB)S[MN]
G[NN]MB = 2 SG

AE = EB = BFAM = BNME = NF
MB = ME + EB = NF + BF = NF + NF + BN

MB = 2 NF + 2 NG = 2(NF + NG) = 2GF

MB = 2 SGSG = GFSGF45SFG


 

EBF45EFB


 45EFG


 SFG EFG
 



S[EF]( ) [ ]s EF

 S[EF] 
M[AB]N[BC]SM = SN = SB

180MSB SMB MBS
  

   

180BSN SBN NBS
  

   

M A B 

C D 

N E 

M A B 

C D N 

F 

M A B 

C D 

N 

G 
S 

E 

F 

M A B 

C D 

N 

G 
S 

E 

F 
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2 180MSB MBS
 

  2 180BSN SBN
 

  

2 2 360MSB MBS BSN SBN
   

    

2 360MSN MBN
 

  180 360MSN


   

180MSN


 MSNS[MN]
G[BC]BG = NCF[BC]F[GN]

S[MN]NGM(SF) // (GM)

(EF) // (GM)45BMG BEF
 

  45BGM BFE
 

  

45BMG BGM
 

  BMGBG = BM 
BG = NCBM = NCAM = BNS(s)[ ] ( )EF s

( ) [ ]s EF[ ] ( )EF s( ) [ ]s EF
 

187437
ABMM1AM'M1

B
M'MAB

 'MMAB
 

 'MMAB 
A[MM1]B[M1M']

(AB) // (MM')MM' = 2 AB 

'MMAB' 2MM AB

  
' 2MM ABM'M2AB

AB

2AB

M1 

B 
M 

A 

M' 
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118437
(D)(D')OMM1(D)M'

M1(D')

OM = OM' 'MOM


OM = OM' 'MOM


(D)[MM1]A

OM = OM11MOA AOM
 



(D')[M1M']B

OM1 = OM'1 'M OB BOM
 



OM = OM' 
(D)(D')

AOB


 1 1 1 1' ' 2 2 2 2MOM MOM M OM AOM M OB AOB
     

      

OM = OM' ' 2MOM


 M'MO2

111437

(C)(C')OO'rr'
r' > r

( )O'(r' – r)
( )OA( )
[O'A)(C')B(T)(OA)

AB
(T)(C)(C')

( )O'(r' – r)

A

O

M

(D)
M1

M'

(D')

B

O'O
(C)

(C')

A

( )
O'O

(C)
(C')

B

C
(T)
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( )O
A( )

[O'A)(C')B
(T)(OA)AB

BACOOC AB

(T)(OA)AB
(T)(C)(C')

(T)(OA)AB(T)  // (OA) 
(O'A)(OA)(O'B)(OA)(O'B)(T)

B(C')(T)(C')
OC AB(OC) // (AB)OC = AB = r(OC)(T)C(C)

(T)(C)
(T)(C)(C')

114437
AB( )( )C

AC + CB

A'A( )
C( )CA' = CA

AC + CB = A'C + CB
C(A'B)CA'B

A'C + CB > A'B
C(A'B)' 'A C CB A B A'C + CB = A'B

A'C + CBC[A'B]
( ) [ ' ]C A B  

A'A( )
C( ) [ ' ]C A B  A'C + CB

AC + CB

( ) C

A

B

A'

( )

C

A

B

A'
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114437

ABC[AM)A[BC]MMB AB
MC AC



1
(AB)C(AM)A'

AA'C
MB AB
MC AC



2
(D)(AM)AB'C'BC

(D)
'
'

MB AB
MC AC



ABB'ACC'
MB AB
MC AC



3
KHM(AB)(AC)

MH = MK
ABM[AB]

[BM]ACM
MB AB
MC AC



1
(AB)C(AM)A'

AA'C

' 'BAA AA C
 

' 'BAA A AC
 



' 'A AC AA C
 

AA'CCA = CA'
MB AB
MC AC



A

B C
M

H

K

A

B C
M

B'
A

B C
M

C' (D)

A

B C
M

A'
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(AB) // (A'C)
' '

MB MA AB
MC MA CA

 
'

MB AB
MC CA



CA = CA'MB AB
MC AC



2
(D)(AM)AB'C'BC

(D)

 '
'

MB AB
MC AC

 

(D)(BC)O(BB')(AM)(CC')
'OC OC

OA OM


'
OA OM
OB OB


'OC OA

OC OM


'OA OB
OM OB



' ' 'OC OA OA OC AC
OC OM OM OC MC


  


' ' 'OA OB OB OA AB

OM OB OB OM MB


  


' 'AC AB
MC MB


'
'

MB AB
MC AC



 ABB'ACC' 

' ' 90BB A AC C
 

  

'B BA BAM
 

BAM MAC
 

'MAC ACC
 



' 'B BA ACC
 



' 90 'B AB B BA
 

 ' 90 'C AC ACC
 

 ' 'B AB C AC
 



ABB'ACC'

 MB AB
MC AC

 

'
'

MB AB
MC AC



' '
' '

AB AB BB
AC AC CC

 

MB AB
MC AC

 

3A 

B C 
M 

H 

K 

B' 
A 

B C 
M 

C' (D) 

O 
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KHM(AB)(AC)
 MH = MK 

AMHAMK[AM]

HAM MAK
 

MH = MK
 ABM[AB][BM] 

1( )
2

s ABM AB HM 
1( )
2

s ABM BM AD 

ACM
1( )
2

s ACM AC KM 
1( )
2

s ACM CM AD 

 MB AB
MC AC

 

BM × AD = AB × HMCM × AD = AC × KM 
BM AD AB HM
CM AD AC KM

 


 
MH = MKBM AB

CM AC


MB AB
MC AC

 

(C)(C')OO'6 cm
2 cmA

( )MN
A( )B

1 BA = BM = BNAMN 
2 BOO' 
3 MN0,01 

4 'BOO


'BO O


MNA


AMN


 
5 E(OB)(AM)F(O'B)(AN)AFBE 

0,01 
6 (MO) // (NO') 

1 BA = BM = BN 
1

( )(C)M
OMBM² ²BM OB OM 

A 

B C 
M 

H 

K 

D 

( )

O'

(C) 
(C') 

O

F
E

M
B

A

N

( )

O'

(C) 
(C') 

O

F
E

M
B

A

N
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(AB)(C)AOABA
² ²BA OB OA 

OA = OM(C)BM = BA1
BN = BA414BA = BM = BN

2

AMB MAB
 

AM(C)ABM
BM = BA1

ANB NAB
 

AN(C')ABN
BN = BA4

14BA = BM = BN
3OABOMBO'ABO'NB

AMN
AMNB[MN]AMNA

2BOO'
BA = BM = BN(OB)[AM](O'B)[AN]
( ) ( )AM AN( ) ( ' )OB O BBOO'B

3MN0,01
BOO'B[BA)[OO']BA² = AO × AO'

BA² = 6 × 2 = 122 3BA cm4 3MN cm6,93MN cm

4'BOO


BOO'OA = 6 cm2 3BA cm
2 3 3tan

6 3
BOA



 

30BOA


 ' 30BOO


 

'BO O


MNA


AMN


' 60BO O


 'BOO


'BO O


(OB)[AM][OB)MOA


MA

AMB
1 0 30

2
AMB A M AOB

  

   

30AMN


 MNA


AMN


60MNA


 
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5E(OB)(AM)F(O'B)(AN)
AFBE

( ) ( )AM AN( ) ( ' )OB O B(OB)[AM]AFBE
AFBE0,01

1 0 30
2

AMB A M AOB
  

   0 60A M


 OMA

AM = 6 cm1 3
2

AE AM cm 

60BNA


 BNA2 3NA cm
1 3
2

AF AN cm 

AFBE2 3 3 ²s cm 5,20 ²s cm

6(MO) // (NO')


