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 d
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 p
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te

 r
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se
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p
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p
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a
b
u
n
d
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sp

e
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 p

o
r 

co
n
si

d
e
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e
 q

u
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ci
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n
ci

a
 d

e
 

la
 p

ro
d
u
cc
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n
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n
d
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 e

l p
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n
o
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n
ó
m
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o
 y
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e
 in

se
rt

a
 e

n
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hi

st
or
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 y

 e
n 

la
 c

ul
tu

ra
 d

el
 p

aí
s.

 P
or

 e
llo

, i
nt

ro
d
uc

ir 
re

su
lta

do
s 

in
ve

st
ig

at
iv

os
 

en
 la

 a
gr

oi
nd
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tr

ia
 a

zu
ca

re
ra

 c
ub

an
a,

 s
ie

m
pr

e 
se

rá
 u

n 
te

m
a 

de
 a

ct
ua

lid
ad

.
E

l o
bj

et
iv

o 
de

 e
st

a 
in

ve
st

ig
ac

ió
n 

se
 c

en
tr

ó 
en

 la
 e

la
bo

ra
ci

ón
 d

e 
un

 n
ue

vo
 

m
é
to

d
o
 p

a
ra

 la
 o

p
tim

iz
a
ci

ó
n
 d

e
 la

 e
st

ra
te

g
ia

 d
e
 e

xp
lo

ta
ci

ó
n
 y

 c
o
n
tr

o
l d

e
 la

 
m

a
q
u
in

a
ri
a
 a

g
rí

co
la

 e
n
 la

s 
e
n
tid

a
d
e
s 

d
e
 b

a
se

, 
p
a
ra

 m
in

im
iz

a
r 

lo
s 

co
st

o
s 

ge
ne

ra
le

s,
 e

l c
on

su
m

o 
de

 c
om

bu
st

ib
le

 y
 e

l t
ie

m
po

 d
e 

op
er

ac
io

ne
s,

 te
ni

en
do

 
e
n
 c

u
e
n
ta

 la
s 

lim
ita

ci
o
n
e
s 

e
n
 lo

s 
re

cu
rs

o
s 

d
is

p
o
n
ib

le
s.

P
a
ra

 e
l c

u
m

p
lim

ie
n
to

 d
e
 e

st
e
 p

ro
ye

ct
o
 s

e
 d

is
e
ñ
ó
 u

n
 g

ru
p
o
 d

e
 o

b
je

tiv
o
s 

e
sp

e
cí

fi c
o
s 

lo
s 

cu
a
le

s 
se

 r
e
la

ci
o
n
a
n
 a

 c
o
n
tin

u
a
ci

ó
n
:

1.
 E

la
bo

ra
r m

od
el

os
 d

e 
pr

og
ra

m
ac

ió
n 

lin
ea

l m
et

a 
qu

e 
pe

rm
ita

n 
op

tim
i-

za
r 

lo
s 

g
a
st

o
s 

d
e
 ti

e
m

p
o
, e

l c
o
n
su

m
o
 d

e
 c

o
m

b
u
st

ib
le

 y
 lo

s 
n
iv

e
le

s 
d
e
 c

o
st

o
 d

e
 la

 a
ct

iv
id

a
d
 p

ro
d
u
ct

iv
a
 r

e
la

ci
o
n
a
d
a
 c

o
n
 la

 m
a
q
u
in

a
ri
a
 

a
g
rí

co
la

 c
a
ñ
e
ra

, 
b
ri
n
d
a
n
d
o
 la

 o
p
ci

ó
n
 a

 la
 e

n
tid

a
d
 d

e
 a

si
g
n
a
r 

p
re

-
fe

re
n
ci

a
s 

(p
e
so

s)
 a

 e
sa

s 
m

e
ta

s 
u
 o

b
je

tiv
o
s.

2
. D

is
e
ñ
a
r 

y 
u
til

iz
a
r 

si
st

e
m

a
s 

in
fo

rm
á
tic

o
s 

q
u
e
 b

ri
n
d
e
n
 s

o
lu

ci
ó
n
 a

 lo
s 

m
o
d
e
lo

s 
a
n
te

s 
re

fe
ri
d
o
s 

y 
q
u
e
 p

e
rm

ita
n
 a

 l
o
s 

e
n
ca

rg
a
d
o
s 

d
e
 l

a
 

p
ro

g
ra

m
a
ci

ó
n
, i

n
tr

o
d
u
ci

r 
lo

s 
d
a
to

s 
re

q
u
e
ri
d
o
s 

y 
o
b
te

n
e
r 

la
s 

ta
b
la

s 
d
e
 s

a
lid

a
 c

o
n
 la

 s
a
tis
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cc

ió
n
 ó

p
tim

a
 d

e
l c

u
m

p
lim

ie
n
to

 d
e
 la

s 
m

e
ta

s 
p
la

n
te

a
d
a
s 

p
a
ra

 e
l u

so
 d

e
 la

 m
a
q
u
in

a
ri
a
.

3
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re
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s 

b
a
se
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o
rg

a
n
iz

a
tiv

a
s 

e
 i

n
fo

rm
a
tiv

a
s 

q
u
e
 c

o
n
tr
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u
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n
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n
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ó
n
 p
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p
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iv
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e
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o
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 p
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 d
e
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u
e
 

d
e
 e

q
u
ip

o
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e
 im

p
le

m
e
n
to
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n
e
ce
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o
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e
n
 c
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a
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st
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n
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d
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 d
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r d
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 d
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 d
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 d
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 d
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n
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 d
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 d
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e
m
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 c
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 d
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 c
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 d
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 d
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 c
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 c
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 p
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 c
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 d
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 d
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 c
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 d
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, c
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 d
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d
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 p
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u
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d
a
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e
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a
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g
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ltu
ra

 c
u
b
a
n
a
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m
u
y 

e
sp

e
ci

a
lm

e
n
te

 d
e
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e
ca

n
iz

a
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ó
n
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e
q
u
ie
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n
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u
e
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e
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e
n
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e
n
te

 d
e
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a
n
e
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 d
ife
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n
te

 a
 

co
m

o
 s

e
 h

a
ce
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 s

e
 p

u
d
o
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a
b
e
r 

h
e
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o
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a
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u
d
e
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o
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S

e
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 d
e
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te
n
d
e
r 

u
n
 u

n
iv

e
rs

o
 c

a
ra

ct
e
ri
za

d
o
, 

a
 g

ra
n
d
e
s 

ra
sg

o
s,

 p
o
r 

lo
 s

ig
u
ie

n
te

:
1
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L

a
s 

u
n
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a

d
e

s 
o
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a

n
iz
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tiv

a
s 

re
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b
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n
 l
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a
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ñ
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o
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n
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a
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b
á
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d
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ro
d
u
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ió
n
 c

o
o
p
e
ra
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a
 (

U
B

P
C
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 c

o
o
p
e
ra

tiv
a
s 

d
e
 

p
ro

d
u
cc

ió
n
 a

g
ro

p
e
cu

a
ri
a
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co
o
p
e
ra

tiv
a
s 

d
e
 c

ré
d
ito

s 
y 

se
rv

ic
io

s 
y 

g
ra

n
ja

s 
e
st

a
ta

le
s.
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L
a
 p
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n
ifi 
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ci

ó
n
 d

e
l u

so
 d

e
 la

 m
a
q
u
in

a
ri
a
 a

g
rí

co
la

 s
e
 r

e
a
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a
 c

a
d
a
 

m
e
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 e
n
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a
 e

m
p
ír

ic
a
, s

in
 u

n
a
 e
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a
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ó
n
 s

u
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e
n
ta

d
a
 e

n
 c
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e
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s 
d
e
 o

p
tim

iz
a
ci

ó
n
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To
d
o
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l 
p
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 d
e
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á
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u
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e
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e
a
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a
 m

a
n
u
a
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e
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 p

e
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d
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n
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n
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e
n
e
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a
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 d

e
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e
m
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zu
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n
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 c
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b
a
jo

.
4
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n
 t
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 d

e
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b
a
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l c

lá
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 d
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 c
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 s
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n
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 n

ú
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 d
e
 a
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iv

id
a
d
e
s 

a
g
rí

co
la
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 c

o
n
 re

cu
rs

o
s 

lim
ita

d
o
s 

(e
q
u
ip

o
s,

 im
p
le

m
e

n
to

s,
 c

o
m

b
u
s-

tib
le

, 
p
re

su
p
u
e
st

o
, 
tie

m
p
o
, 
e
n
tr

e
 o

tr
o
s)

.
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 p
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 d
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 d
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 l
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 d
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 d
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 d
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 c
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 p
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os
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 d
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á
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 d
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b
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: p

o
r 

ve
z 

p
ri
m

e
ra

 s
e
 c
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 d
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 c
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b
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 p
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 l
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d
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 d
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 d

e
 e

so
s 

re
su

lta
d
o
s,

 i
n
st

ru
m

e
n
ta

r 
m

o
d
e
lo

s 
m

u
lti

cr
ite

ri
o
 d
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d
e
 p

ro
g
ra

m
a
ci

ó
n
 l
in

e
a
l, 

a
l 
p
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ó
n
 a

l u
n
ís

o
n
o
 

d
e
 l

o
s 

d
ife

re
n
te

s 
o
b
je

tiv
o
s 

e
n
u
n
ci

a
d
o
s 

e
n
 e

l 
p
ro

b
le

m
a
. 

E
n
 e

st
e
 c

a
so

 s
e
 

a
d
a
p
ta

 p
e
rf

e
ct

a
m

e
n
te

 a
l c
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 d
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 d
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 p
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e
l L

in
d
o
 S

ys
te

m
s,

 M
a
n
a
g
e
r,
 M

S
L
P

E
D

IT
, e

n
tr

e
 o

tr
o
s.

 L
u
e
g
o
 s

e
 e

n
ri
q
u
e
ci

ó
 

e
l e

sp
e
ct

ro
 d

e
 e

st
a
s 

a
p
lic

a
ci

o
n
e
s 

co
n
 la

 c
re

a
ci

ó
n
 d

e
l S

is
te

m
a
 In

fo
rm

á
tic

o
 

p
a
ra

 la
 P

la
n
ifi 

ca
ci

ó
n
 O

p
tim

a
 d

e
l U

so
 d

e
 la

 M
a
q
u
in

a
ri
a
 (

S
A

P
O

U
M

A
).

A
 c

o
n
tin

u
a
ci

ó
n
 s

e
 e

xp
o
n
e
 e

l m
o
d
e
lo

 d
e
 p

ro
g
ra

m
a
ci

ó
n
 m

e
ta

. S
e
 a

su
m

e
 

q
u
e
 n

o
 e

s 
n
e
ce

sa
ri
o
 e

xp
o
n
e
r 

lo
s 

m
o
d
e
lo

s 
p
re

lim
in

a
re

s 
d
e
 p

ro
g
ra

m
a
ci

ó
n
 

lin
e
a
l 

p
a
ra

 l
a
 d

e
te

rm
in

a
ci

ó
n
 d

e
 l

a
s 

m
e
ta

s 
in

d
iv

id
u
a
le

s,
 p

o
r 

co
n
si

d
e
ra

rs
e
 

q
u

e
 a

 p
a

rt
ir

 d
e

 l
a

 o
b

se
rv

a
ci

ó
n

 d
e

l 
m

o
d

e
lo

 m
u

lti
cr

ite
ri

o
, 

so
n

 f
á

ci
lm

e
n

te
 

co
m

p
re

n
si

b
le

s 
lo

s 
p
a
so

s 
su

b
si

g
u
ie

n
te

s.
 

Ta
b

la
 1

. 
R

es
u

m
en

 d
e 

la
s 

ap
lic

a
ci

o
n

es
 e

n
 l

as
 c

o
n

d
ic

io
n

es
 d

e 
la

 e
m

p
re

sa
 

az
u

ca
re

ra
 J

u
li
o

 A
. 
M

e
ll
a
 (

o
ct

u
b

re
 d

e 
20

06
)

P
ro

g
ra

m
a
ci

ó
n

S
/ 
e
m

p
re

sa
P

ro
g
ra

m
a
ci

ó
n

S
/ 
m

o
d
e
lo

D
ife

re
n
ci

a
%

T
ie

m
p
o
 (

h
o
ra

s)
1
8
 8

3
2
,6

7
1
6
 6

9
4
,9

0
2
 1

3
7
,7

7
C

o
m

b
u
st

ib
le

 
(l
itr

o
s)

11
1
 1

7
9
,5

2
9
8
 4

5
7
,1

9
1
2
 7

2
2
,3

3



5
2

R
et

o
s 

d
e 

la
 D

ir
ec

ci
ó
n
  

vo
l.
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 d
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 p
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 d
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a
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r p
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b
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 c
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d
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 d
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 d
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 p
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b
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 d
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d
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d
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 d

e
 u

n
a
 t
é
cn

ic
a
 q

u
e
 p

e
rm

ite
 a

rm
o
n
iz

a
r 

e
l l

o
g
ro

 d
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 c
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 d
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 d
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 d
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Fig. 2 Tabla con la base de datos de todas las agregaciones posibles 
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