


Ana Ester Argueta Aranda
Erick Amílcar Muñoz Deras

Diana Marcela Herrera Polanco
Reina Maritza Pleitez Vásquez

Francisco Antonio Mejía Ramos
Norma Elizabeth Lemus Martínez
Salvador Enrique Rodríguez Hernández
César Omar Gómez Juárez

372.704 5
M425 9 Ana Ester Argueta Erick Amílcar Muñoz

Diana Marcela Herrera Reina Maritza Pleitez Francisco Antonio Mejía
Norma Elizabeth Lemus Salvador Enrique Rodríguez César Omar Gómez

Francisco René Burgos Álvarez Marlene Elizabeth Rodas
-- 1 -- MINED 2018

1 185 28 cm -- Esmate
ISBN 978-99961-70-70-6
1. - 2. - 3. -
I. Argueta Aranda Ana Ester 1991 II.

BINA/jmh

Carla Evelyn Hananía de Varela

Ricardo Cardona Alvarenga

Wilfredo Alexander Granados Paz

Janet Lorena Serrano de López

Santiago Alfredo Flores Amaya

Gorka Iren Garate Bayo

Roberto Alejandro Rivera Campos

Félix Abraham Guevara Menjívar Gustavo Antonio Cerros Urrutia

2019.
MINEDUCYT

Francisco René Burgos Álvarez

Marlene Elizabeth Rodas Rosales
Ana Esmeralda Quijada Cárdenas

JICA





MINEDUCYT
ESMATE

Carla Evelyn Hananía de Varela

Ricardo Cardona Alvarenga



4

R

C

8

4 2 3

2.3  



1
..................................................................................... 1

2
............................................................................................... 33

3
....................................................................................... 59

4
2 y = ax2 + c ................................................................... 81

5
....................................................................................... 99

6
.............................................................................. 129

7
.............................................................................. 147

8
...................................................................................... 165

......................................................................... 187

............................................................................................. 191



al-
jabr 825

Hisab al-
<abr wa l muqqabala ”

la-yabr algebra

4

2 
4 



2. 

1. 

−2x(xy − y) = −2x2y + 2xy

1.1 



1

1.

2.

1.2 1 



2.

(a − b)(c + d) 
a − b = a +(−b) 

1.3 2 

(2x − 1)(y + 3) = 2x y + 6x − y − 3

(2x − 1)(y + 3) 

1.



2. 

2. c + d + e = w 

1. 

2.

1.4 

1.

(a + b)(c + d + e) 
1. 

1



1.5 

2.

(x − y + 1)(x + y + 3) = x2 + 4x − y2 – 2y + 3

1.



1.

a) 7x(2xy – 7)

b) (5y – 6)(–5xy)

2.

a) (12x + 1)(5xy + 11)

b) (6xy – 1)(−9x – 4)

3.

(5x + 6y)(−9x + 7y − 5)

4.

(10x + 4y − 5)(−5x + 3y + 6)

1.6 

” 

1



2.1 (x + a)(x + b)

2.

(x + a)(x + b) 

1. 

a b 

a b



2.2 1 

2.

1. 

(x + a)2 

1



2.3 2 

2.

(x − a)2 

(x − 3)2 = x2 − 6x + 9

(x + a)2 (x − a)2 

1.



2.4 

2. 

(x + a)(x − a) 

(x + a)(x − a) = x2 − a2

(x + a)(x + b) (x + a)(x + b) = x2 + (a + b)x + ab

(x + a)2= x2 + 2ax + a2.....(1)
(x − a)2 = x2− 2ax + a2.....(2)

(x + a)(x − a) = x2 − a2

1.

1



2.5 

(5x + 2)(5x − 2)
(5x + 2)(5x − 2) = (w + 2)(w − 2) ... 5x = w 

= w2 − 4
=  (5x)2 − 4 ... w = 5x
= 25x2 − 4

(5x + 2)(5x − 2) = 25x2 − 4



2.

1.
2.
3.

(2x − 3)2 + (x + 2)(x − 2) = (2x)2 − 2(2x)(3) + 32 + x2 − 4
= 4x2 − 12x + 9 + x2 − 4
= 5x2 − 3x + 5

(2x − 3)2 + (x + 2)(x − 2) = 5x2 − 3x + 5.

2.6 

1.

1



2.7 

2.

(a + b + c)2 

(a + b + c)2 = a2 + b2 + c2 + 2ab + 2bc + 2ca

(5x − 3y + 4)2 = (5x)2 + (−3y)2 + 42 + 2(5x)(−3y) + 2(5x)(4) + 2(−3y)(4)
= 25x2 + 9y2  + 16 − 30xy + 40x − 24y
= 25x2 + 9y2 − 30xy + 40x − 24y + 16

(5x − 3y + 4)2 = 25x2 + 9y2 + 16 − 30xy + 40x − 24y

1.



2. 

1.

a) a2 + b2 =125 ab = 50 (a − b)2 

b) (a + b)2 = 100 a2 + b2 = 58 ab 

c) a2 + b2 + c2 = 35 ab + bc + ca = 23 (a + b + c)2 

2. 

1.

2.8 1



” 

1. (x + a)(x + b) 

a) (x + 8)(x – 11)

b) (y – 5
2  )( y – 3

2)

2. (x + a)2 

(x + 4)2

3. (x – a)2 

(y – 12)2

4. (x – a)2 

(x + 3)(x – 3)

2.9 



” 

2.10

1.
(7x + y2)2

2.

(3x + 6y + 5)(3x + 6y – 5)

3. (a + b + c)2

(2x – 3y + z)2

4.
a2 + b2 a − b = 3 ab = 70

5.

105 103

1



2. 

3.1   

5x2 + 7x
x(5x + 7) x 5x + 7

1. 



ma + mb = m(a + b)

3.2 1



3.3 x2 + (a + b)x + ab 1 

(x + a)(x + b) 

1. x2 x 

2. x 

1. 

2. 



3.4 x2 + (a + b)x + ab 2 

2. 

a > 0 b >0 

x2 − 13x + 36 +36 −13 

x2 − 13x + 36 = (x − 4)(x − 9)

x2 − 13x + 36 = (x − 4)(x − 9)

1.

−1 −36 +36 −37
−2 −18 +36 −20
−3 −12 +36 −15
−4 −9 +36 −13

1

x2 + ax + b +b +a 2 
x2 − ax + b +b −a 2 

x2 + ax − b x2 − ax − b 2
−b +a −a



1. 

2. 

2. 

x2 2ax + a2

x2 +
6x + 9 9 3 (32 =9) 3 6
x

1.
a)
b)
c)

3.5 



3.6 

2.

x2 − a2 (x + a)(x − a) 

1. 1 

a)
b)

3

c) 

1 2

1



” 

3.7 

1.

2.

a) −10x(x + 9)(2y + z)

b) (5x − 7)(x + 3y)(2x + 9y − 11)

3.

a) 10x2y2 − 20xy2 − 15xy

b) −21xy2z2 − 18y2z2 +15yz

4. x2 + (a + b)x + ab 
x2 + 3x − 28

5.
y2 + 8 y + 16

6.

a) x2− 81

b) x2 −



3.8 1 1



3.9 2 



3.10

2. 

1.

1



3.11 

2. 

1.

2.

1.



3.12

2. 

1. 

2. 44 cm 56 cm 50 cm π 

h r 

1.

1



” 

1.

a) 16x2 − 56xy + 49xy2

b) 100x2−9y2

2.

a) (2x 3)2 − (5y − 2)2

b)  (x − 10)2 + 2(x − 10)(2y + 7) + (2y + 7)2

3.

a) −2x2 + 6x + 36

b) 3y2 −300

4.

a) 98x2z −18y2z

b) 18xy2 − 12xy+ 2x

5.

a) 882 −122

b) 1902 − 902

3.13 



a) x ;

b) ;

c) x = 2 m ?

1. 

a)

b) 4 ?

2.

1



a. 1

2 1 

= 3.1415926535...



3 3 

1. 

2. 

1.1 

3 
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ad
 2

2. 

25 5 52=25

25 = 5

25 25 

1. 

2.

a > 0 

1.2 

1.

2



2.

a a 

b2 = a b a

b –b (–b)2 = b2 =a 

a b –b (–3)2 = 9 32 = 9 9 3 –3 

9 3 

–

1. 

2. 

1.3 

1.



2

2.

1.4 

a b > 0 a < b <

1. < > = 

2.

?

11 < 12 <

1.



a b b ≠ 0 

’

’ 

1.5 

2. < > = 

1.

2.

1.



2

1.6 

2.

1. 

2. 

1. < > = 

2x 10x 100x

10x 100x x

x

2



1.7 

2.

( )

•

•

•
•

1.
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1.8 

1.9 

1. 2 5

2.
4 9 1

3.

4. 9
– 49

5.

6. 3 –1 0 1.2

1. 0 ≤ a < b a b

2. 10
–1 5

3. 2 1.6180339... π

4. 10

5. 5

6. 1 π 0 –1 2 0.5 

2

” 



2.1 

1. 

2. 

a, b ≥ 0 



a a, b > 0 

2.2 

2



1. 

2.

2.3 



1. 

2.

b ≥ 0 

a

2.4 

2



90

90

90 3 0

1. 

2. 

1. 

2.

2.5 



1. 

2.

2.6 

2



2.7 

2. 

a > 0 

1.



1. 

2.

2.8 

2



2. 

2.9 

1.



1. 

2. 

3 a b c a(b + c) = ab + ac (a + b)c = ac + bc 

2.10 1 

2



1. 

2.

(a + b)(c + d) 

4 a b c d 

2.11 2 



“ 

“ 

2.12 

2.13 

1.

2.

3.

4.

5.

1.

2.

3.

4.

5.

2



2.14 

1. 36 ?

2. 0.3 m 36 m2 

?

3. $196
?

4. 1,296 m2 

a)
b)



“ 

2.15 

1. a

2.

3. ≈ 1.414

4. 36,000 m2

$3.00
?

2



1.

0.6 m 

a) 81 m2 ?

b) $2.00 ?

c) 100 $0.10 
?



e) b) c) d) ? 

a2 = a a
a3 = a a a
a4 = a a a a

2. 

2



1 

18 
BM 13901 7 

11 
ax2 + bx + c = 0, c < 0 

BM 13901 

1 24 

1114



1.1 

1. 

2. 5 –36 2 

2 

a b c a ≠ 0 ax2 + bx + c = 0 

2x2 – 3 = 0 9x2 – 3 = 0 (x + 5)2 – 16 = 0 x2 + 4x + 1 = 0 x2 + 4x = 0 

? ?

a) e)

b) f)

c) g)

d) h)



3

2 

x2 – 2x – 3 3 –1

3 (3)2 – 2(3) – 3 = 9 – 6 – 3 = 0 
–1 (–1)2 – 2(–1) – 3 = 1 + 2 – 3 = 0 

1. 

2.

1.2 



1. 

2. 

1. 

2. 1 1 7 7 
95 

x2 = c

c

1.3 x2 = c



1.4 ax2 = c

2.

2. 2017 1
7 2 1 7

2 386

ax2 = c

x2

1.

9x2 = 4

1.

2017 7

1 2
3 4 5 6 7 8 9

10 11 12 13 14 15 16
17 18 19 20 21 22 23
24 25 26 27 28 29 30
31

3



1.5 (x + m)2 = n

2. 

(x + m)2 = n

x + m w 

1.

2. 4
1

14 m 144 m2

(x – 3)2 = 7 w = x – 3 

x2 = n

1.



1.

2. 

1.6 x2 + bx = 0 

x2 + bx = 0 

A B = 0 A = 0 B = 0 

x (x + b) = 0

x = 0 x + b = 0

x + b = 0 
x = 0   x + b = 0 x = –b

3



x2 + 2ax + a2 = 0 

2. 

1.7 x2 + 2ax + a2 = 0

1.

x2  + 2ax + a2 = (x + a)2 = 0

x + a = 0

x = –a

x2 + 4x + 4 = 0
x2 + 4x + 4 = (x + 2)2 = 0

x + 2 = 0
x = –2



1.8 (x + a)(x + b) = 0 

(x + a)(x + b) = 0 

x + a = 0 x + b = 0

x = –a x = –b

x2 + (a + b)x + ab = 0 x2 + (a + b)x + ab = (x + a)(x + b) 

1.

2. 2 2 113 2 

(x + 1)(x – 4) = 0

1. 

2. 

3



1.

2. 

1.9 



1.10 

x 2 + bx + c = 0 

c 

(x + m)2 = n

1. 

2. 

3



2. 

1.11 ax2 + bx + c = 0 

1.

ax2 + bx + c = 0 

1. x2 a 
2.
3.
4.
5. (x + m)2 = n



1.12 

a
b c 

3x2 + 5x + 1 = 0
a = 3 b = 5 c = 1 

2. 

1.

3

ax2 + bx + c = 0 



1.13 

2. 

a b c

4x2 + 2x – 1 = 0

4x2  + 2x – 1 = 0 

1.



1.14 

2. 

1. 

2. 24 cm2 x

1.

3



1.15 

1.16 

1.
x2 – 3 = 0 2x + 6 = 9 (x + 3)2 = 8 5x = 5

2. x2 – 4x – 3 = 0 x – 1 = 0 

3. x2 = 100 x2 = c

4. 3x2 = 6 ax2 = c

5. (x + 1)2 = 25 (x + m)2 = n

6. x2 + 3x = 0 x2 + bx = 0

7. x2 – 6x + 9 = 0 x2 + 2ax + a2 = 0

1. (x + 1)(x + 2) = 0 (x + a)(x + b) = 0 

2.

3. x2 + 8x – 20 = 0 x2 + bx + c = 0 

4. 3x2 + 8x – 2 = 0 ax2 + bx + c = 0 

5.



2.1 

a) b2 – 4ac > 0

2x2 + 3x + 1 = 0
2 

b) b2 – 4ac = 0

4x2 + 4x + 1 = 0
1 

c) b2 – 4ac < 0

2x2 + x + 1 = 0

1. 1 2 

b2 – 4ac 

3 

2. 200 1 10 1
28 3,000

?

3



2.2 

2. 1 2 

1. 6 10 2 

2. 22 
31 

a)

b) 30 m2 ?

ax2 + bx + c = 0 (a 0) 

a) b2 – 4ac > 0
b) b2 – 4ac = 0
c) b2 – 4ac < 0

2 
1 

1.



1. 22 m 12 m 1 1
200 m2 ?

2. 0.7 m
0.6 m2

?

2.3 

2. 2 6 c 1 
c ?

1. 1 2

3



2.4 

2.5 

1. 1 2

3x2 – 2x + 4 = 0

2.
3 4 2

3.
24 m 35 m2

1.
7 2

60

2.
50 m2 450



x0 v0 x t

t

x = 5 + 15t + 2t2

43 m
x

?

2.

R
v

9.4 m/s2

170 m
?

m/s

1.
1

ESMATE

3



16
1

1540 1603

y = x2 y = ax2

y = ax2 + c

y

x



1. y x 2 
x y

y = ax2 y x 2 a

x y x x2 y
x y

x2 y

x2 5 y y = 5x2 

2. x y y x 2 ?

1.1 2 1

y x

x 0 1 2 3 4
y m 0 5 20 45 80



4
y x 2 a

a) x = 3 y = 90

b) x = 8 y = 6

c) x = 9 y = 15

d) x = 2 y = –20

2. y x 2 

y = 2x2 

1.2 2 2

a b c y = ax2

+ bx + c a ≠ 0 2

y = ax2 y = ax2 + c
2

1. y x 2 x y

y x 2 y x
x y

y = ax2 a x y

x = 3 y = 18 y x 2
a y = ax2 x = 3 y = 18



y = x2 (0, 0)
2

y = x2

2. y x2

a) x = 4 y = 112
b) x = 12 y = –24

y = x2 x = –3 x = 3 y ?
?

2. y = x2 

a) x = 4 y ?

b) x =          y ?

c) x =          y ?

1.3 y = x2

1. x y



1.4 y = ax2 a > 1

2. y = x2 x = 3 y x = – 5

y = x2 

y = x2 y = 2x2 (0, 0)
y

2 
y = 2x2 y = x2 

a 1 a > 1 y = ax2 y = x2 a
y = ax2 y

y = 2x2 y = x2 2

1. x = 6 y = –15 y = ax2 x y

4



2.                

a 0 1 (0 < a < 1)
y = ax2 y = x2 a

y = x2 

y = x2 (0, 0) 
y

y = x2 

y = x2 

1.5 y = ax2 0 < a < 1

1. y = x2 y ? 
?



1.6 y = –ax2 a > 0

y = –x2 y = x2 –1 

y = x2 (0, 0) y

y = –x2 x
y = x2

y = 4x2

y = x2

a 0 (a > 0) y = –ax2 y = ax2

–1 y = –ax2 y = ax2 x
y = –ax2

4



y = ax2 y
y = ax2

(0, 0) a 1
y a 0 1
y a > 0

a < 0

1.7 y = ax2 

y = 3x2 y = –3x2

a) (0, 0) y
b) y = 3x2  y = –3x2 y y = x2

y =             y
c) y = 3x2  y = x2

d) y = –3x2 y = 



2.

y = ax2 a x 

1. y = 4x2 y = –4x2 

a) x 1 2 y ?
b) x –4 –2 ?

2. 
a) x –3 –1 y ?
b) x 5 6 

1.8 y = ax2 1

x

1. y = –2x2

a) x < 0 y 
b) x > 0 y 
c) x = 0 y = 0 y = 

0 y = ax2 

a) x < 0 y 
b) x > 0 y 
c) x = 0 y = 0 y

= 0 y = ax2 

4



1.

2.                

a) x 2 5 y ?
b) x –10 –5 ?

y = –3x2 x –2 1 

• y –12 x = –2 
• y 0 x = 0 

y −12 0 

y x

2. y = −5x2 x –3 1 y ?

3. x –4 3 

1.9 y = ax2 2

1.                x –2 4 y ?



1.10 

1. y = ax2

y = 4x2

2. y = ax2 x y
y = −9x2 x −5 −3

3. y = ax2 y
x −1 1

1.11 

1. x y 2 y = ax2 a
x = 9 y = 27

2. a >1 y = ax2

3. 0 < a < 1 y = ax2

4. a < 0 y = ax2

y = −3x2 

5. y = ax2 a

4



y = x2 + 2 

y = x2 (0, 0) y = x2 + 2 (0, 2) 2 

y = x2 + 2 y = x2 2 

2.1 y = ax2 + c c > 0

a 0 c c > 0 y = ax2 + c y =
ax2 c y = ax2 + c y ,

(0, c)



2.2 y = ax2 + c c < 0

y = x2 – 2 

y = x2 (0, 0) y = x2 – 2 (0, –2) 2 

y = x2 – 2 y = x2 2 

4 

a 0 c (c < 0) y = ax2 + c y =
ax2 c y = ax2 + c y ,

(0, c)



y = ax2 + c (m, n) a c 

1. (0, c) (0, 0) c 
(0, 0) c

2. n m c a n = am2 + c

1. y = ax2 + c a c 

2.3 

2. y = ax2 + c (1, 2) (2, 17) a c 



2.4 

1. c > 0 y = ax2 + c 

y = 2x2 + 3

2. c < 0 y = ax2 + c

y = 2x2 – 3

3.

y = 2x2 + 3 y = 2x2 – 3 

4.

y = ax2 + c (0, 6) (1, 7) a c
4



1.

2

20 3
(0, 0)



2.

y = –x2 + 5 (x, y) 
1 

a) x
b) x = 2 

4



4

2



a b
1 : 2 1 2

1.1

1. a b c
a) a b ?

b) a c ?

c) b c

2. FIFA 1 : 3 7.32 m 
?

3. 3 : 5 6 cm ?

4. 2 2 : 3 (cm) ?
3 

2



5

1. a b c
a) a b ?

b) b c ?

c) a c

2. 2 d e 2 : 5 e 10 cm d ?

3. f g 3 : 4 g
?

2 2 

2 
2 1 : 3

1. 

2. a b c d d ?

1.2 



2

~ ABCD ~ A1B1C1D1 ABCD
A1B1C1D1

1.
3 : 4 9

?

2. 
? 

3. a b c d c

ABCD 2 EFGH

1.3 

9 



2

ABCD MNOP 

2. ABCDE FGHIJ 

1.4 1

1. a b c d b

5



1. ABCDE 2 2.

2
ABCD PQRS

2

1. ABC DFE 2. ABCD GHEF

1.5 2



2. ABC EFD

O
ABCD EFGH

1. ABC 
DEF 1 : 4 

2 : 1 ABCD
EFGH 1

O C
G

EFGH

1. 

2. ABCD EFGH O 2 : 1 

1.6 

5



" " 

1.7 

1.
a = 4 cm b = 6 cm

2.

3.
2

4.
2

5.

6. 2 : 3
2



2.1 1 

2. 3 : 4 2 

3
2

ABC DEF

1. ABC DEF 

2 

1.

2. 2 GHI JKL x y ? 

5



1. ABC 
DEF 3 1 

2. ABC ? 

2
2 2

ABC DEF 2

2 

1. 

3. ΔABC~ΔDEF x y

2.2 2

2. ΔABC~ΔDEF DEF ? 



2 
2 2 

2 ABC 

2.3 3

3 2 

5ABC DEF 2



" " 

2.4 

1. 3
2

2. 2
2

3. 2
2

4. 3
3 2
2

∆ABC



2.5 
" " 

1. 2
ΔABC ΔDEF

2. 1 2
ΔABC ΔDEF DEF

3.

a) ABC = CAD

b) AB DE

5



2 3 
3 

3.1 1

ABC M N AB CA
MN BC BC

DEF GHI ABC 

1. ABC M N 

2. DEF M N x



2. ABC M N 3. DEF M N 
x

3.2 2

1. ABC CBD = BAC 

1 1 1

ABC M N

2. DEF M EF 
MN FD y

5

1. ABC M
MN



ABCD M N P Q 4 
MNPQ 

3.3 

1. ABC M N x

2. DEF M

ABCD

BC DA

ABCD M N P Q AB BC CD DA MNPQ 



1. ABC DF BC FE AB 

a) ABC ?

b) ?

2. ABCD

2. GHI JK GI GH ?

3.4 1

1. ΔABC M CA MN ǁ AB
y BN 

1 2 

ABC DE AB 
∆DEC ∆ABC DE

DE 6 cm

5



1. ABCD P Q R S
AB BC CD DA BD = 7

cm CA = 4 cm
PQRS

1. ABC AB DE EB 

2. FGH GH IJ KL x y

3.5 2

2. ΔDEF GH ǁ DF
IH ǁ DE ΔDEF

ABC DE BC AD DB AE
EC 



a) ACB ? 

b) CBA ? 

3.6 1

1. ΔABC DE CA BD ?

2. ΔDEF GH DF EH 

ABC D E AB AC 

5
ABC AC AB D E 



2. ΔDEF G H FD FE FHG 
? 

3.7 2

1. ABC AB DE FG x y

ABC D E AB AC 

a)                
b)                  

ABC 3 D E F

a) D E F BC ? 

b) D E F AB ? 

c) EF AC ? 



2 2

2 p r 3 l m n
AB BC DE EF

1. p r 3 l m n x

3.8 3

2. ΔGHI 3 J K L 

J K L 
GI HI ?

2 2 

5

1. ΔABC D E CA 
CB 

CED ? 

2. x
1 1 x cm 



" " 

3.9 

1.
ABC M N CA BC

MN

2.

a) DE ǁ AC AB

b) FJ

3.

BC CA ALJ

4.
p r 3 l m n AB = 15 cm

DE = 12 cm EF = 8 cm BC



1. ABC 3 D E F 

c) CEF 

2. p r 3 l m n

2

x

300 000 cm 3 km

4.1 2 

1 50 000

2 2
6 cm x 2

a) D E F AB
? 

b) D E F BC
? 

AB = 7.5 cm BC = 4.5 cm DE = 6 cm EF 

5



1. 1 : 2 250 000 2 4 cm
2 ?

2. 

a) 4.8 m 7.2 m 

b) 



1. p r 3 l m
n x

2.
20 km 2
2.5 cm

2 

1. ABC DEF 1 : 4 BC = 3 cm AG = 2 cm
EF = 12 cm DH = 8 cm 
a) 2 ? 

4.2 

2 2 
ABC DEF 1 3 ABC 

DEF 

ΔABC ΔDEF 2 

2. 2 2 ? 

b) 2 

5



1. 1 200

2. 2 2 : 5 

2

2 3

V1 V2 2

b) a) 2 

a) 

4.3 

2 3 4

1

2 



2. 2 1
9 cm 2 15 cm 2 V = 

AB h

1.

3 m
1.6 m 1.3 m

?

2. a f g

1 2

4.4 

1. 2 2 ? 

5



" " 

4.5 

1.
2 cm

6.3 km

2. 2

3.
2

4. 2

5.

9 m 1.68 m 84 cm



1.

2
1 250 1 cm 250 cm 1 500 000

2 17 cm
2 ?

2008 12 150

1900 1
200,000 1906

(2012)

5



2.

1 2

1 A C 500 m 1
1 370 m EB = 370 m ǁ

2 DC


