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# , 1 ! LI + -
# 36 , # 346, # 991, # 950 (44-48( .),
1 413,1 449,1 162 (39-47(C .), -
! 9, ! 26, 2 217 (38-42(C ). -
! + ! > 1 2 ",
# ! ”-
L + " ) -+
# % 1 # W1 1 (#
+ # 1 # , Mammont Ulute, Ru 2, Linia 195
(31-37C .); H#H« |l " » «1 & " 1
1 » - # , -1349, %, ( 828,0-946,0 #9);
2 # " — # , Deloust 102, Ru 2,
Lignel 018; # 1 " -+ (!
L T ¢ # " "l ) — #
PRABUATM, Ru 2, % .
L + + h P2 -
% L A ;
% , Rolnai, Virgin Mammont (28-3Z .); # O# 1 -
" 1 & ! ! -8! # + % :
Rolnai, Virgin Mammont, # % , P, -
2 ", # L ", ! :
1 * ) I -
P " # %! + - 112, Havana 11 C,
# 704, Harvin, Linia 16 (30-37( .); ! P
1 & ! ! 1 (# + 4 It -
, Connecticut 15, 112, 11 , Harvin, 1 -
51, 1 (525913 . #)) 2 + LI
P " 2 ", # L ", I -
# W, I+ ! -

! + L] n ! + %




+ - 11 - 2 1, % 7, % 8 U -
5 % 81.
" ! # # 1 !
2 ' -+ I -
: 2 1, % 7 % 81. # ,
1" ! ! (33-36(C .) # ! (! —
34,0-38,4 #, ( —16,0-20,4#).
- I+ # I+ ! # -
) % , * # !
2" # 1 I 1# -
, #, H#1 # I # I+ -
, I % . 1 #.
# 11 !
% #, # # 1 # # # 1o, -
% # # H# # -
- H# h —# 1 #: % — #: %
— # # 1 #. ) % L
% : AN , # + % -
! 2 2 R R 2
# 1 "#
Nicotiana, [ + [
+ 1 "
" + -
# O HHEY "
— N.I' % * - . " I H# -
— N - " 1" # 12 -
# ’ :
- N) I - " 1 H L1 2-
_# :
— N, — # # ,
N. - — 1 +
- N) % N.% -1 2 "# :
— N, -1 2 "# ' .
7 (C 1+ + !, 1 + -
+ - 1



< # 2 # 2 !
1
"H#H #>* #
& #*1 + .
» & ! ;
— I+ r .1
» & ’ , - !
— I + H . ” .
, & # 1 # % o+ #
# + X
— r .1
# & P % % %
# ., , % LR L
— 1 H H +
# 1 # 1 # 2 # 2 #
_ I + 1
o) 1% o # 1, ,&
# L& ) 1Y 1Y
# #0014+ ! )
# : ") %
"1 1 2 # 1 ! !
# 1 (C % ! I+ + 0
% * H 11+ 1 +
1 1 ’
,& # h,& 1y (
, 1 2
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" # U1 # +
I + ! # % + # U , -
C , ,& "4 ;
% ,& 1%
1 1 + — -
2 " 21-26+/% ; M, % -
S | 1" 28-30; ! ! — 3040 #, C -
— 17-22 #; % % I 90 %.
2 2,5 %.
1 15 — 2 " 30-35+/% ; M -
0 R R ! 35-38; !
! 35-40 #, ( 20-25 #; % %
90 %. 2 2,5.
1 162 — 2 " 25-30+/% ; L
1" 28-33; ! ! 35-40 #, ( 19-20 #;
r % % 90 %. 2 2,5 %.
1 204 — 2 " 25-30+/% ; M -
% ron 1 ! 45; 1 !
40-45 #, ( 20-21 #; % 0 -
1 90 %.. - 1,5 %.
1 92 - 2 "35-37+M ; 1 2 -
R B 1 .5 1 v " 28-30; ! !
40-43 #, 22-24 #. 2 1,5 %.
1 182 — 2 "34-36+4% ; 1 2
" 1 5 11 30-32; ! !
43-47 #, ( 26-28 #; %
85-90 %.. - 1,8 %.
. 316 — 2 -
" 32-34+/% ; - r ;1 1" 31-33;
! ! 28-30 #, ( 20-23 #; ' % -
i 90 %. 2 —1,0-1,5 %; %! 7 %.
! 215- 2 " 35-40+/% ; M -
0 ot el ! 35-30; !
! 35-40 #, ( 20-25 #; ' % %
100 %. 2 2,5-2,7 %.
$ ! 142 - 2 40+/% ; o
0 rot 1 1 " 34-38;
! ! 3642 #, ( — 19-22 #; % -
O 90 %. 2 2,5-2,7 %.
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I 360 - 2 " 40-43+/% ; r
I 1" 26-28; 1 ! 43-45 #, ( 25-27 #;
% % 93 %.
= " 63— 2 " 28-30+/% ; r
I 1" 28-30; ! ! 43-45 #, ( 2628 #;
% % 90 %.
# . # 85 — 2
24-28+/% : | % o
I " 50-55; 1 I 29-30 #, ( 15-18 #; '
% % 95 %. 2 2,1 %, -
" ""38,4 11,
[ I —
2 " 21,6-24,1+/% ; M %
T I r - — 27-30; ! I
50-55 #, ( 20-25 #; % % —
85-90 %; . Il 5—- 2 " 24,0-25,0t/% ;
M % Tt 1
1" 25-27; 1 I 38-40 #, ( 19-22 #;
% % — 85-90 %.
#0%, I , " # " -+ #
# & #:1 +, 1 92 " -
. P - 1 2 # # ot
& , $ !
142, I 316,1 162 ! , -
. # I 316, ! 142,1 -
+, 1 182,1 92, # 85, 1 5,
I I , 12 # H#
I # 1 , ., -
# , 1, I I -
# , #H ## ,
. ) 1h
C I , # -
% ,& )
_ 1 . H H # , -
I " I I 1 )! -
) # 1 % ;
— I # 2 10-15 I




%
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636.087

= . . K.O.H.;
H#'" 6% —+. ., 0.c-X.H.,npog.,
KPUA JTIO @®I'HOY BIIO Kybanckuii ['AY

+— 12 " # ) # S
N # ! ! # % # - :
% , C # % : * % (Church, 1993;
Hespell et al., 1997). 1 % & " oo # l,-
' #, # % # R ) #-
# .
# % # ' & 1" ( #
! ) , 2 " # & #,79
# # | # (Russel, 2002). "% #
# 1" P2 R # % -
# , .. I # 2 " " & , H -
* 2 ,& ) (Russel, 2002). +
2 ) 1,+ 2 1o #2 " h oo -
" ) # ## oo # . ) #* -
+ 21 % #- vt # -
, L & + + , bl L&
# 2 # % # (Russel, 2002). ) # # % -
# , & + 2 o, 2 , 1m * # -
+ %1 # 2 - " 1"

# & # (Tajima et al, 2001;,Edwards et al, 2004; Mraze-bl;e
2006; Skillman et al, 2006; Fernando et al., 2008)

7/ % # + ! * o+
— R+t - 2 &° " H % -
# .4 * +° " # # ¢ # 2-
& I ' C . 1 -

# # ) B
— R+ T # % #, + #
#. # ) * o+ -
I .
— A 1"+ " # % #
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2 , 1" ! # +H# #,
L # !
#" " H# + , 1 ) #,
2 ”- r #2 * +# # o #
& ) # (Cheng et al., 1979).
v # 2 T
) # 12 # * # " H®
1 "# + * o+ » & + # Wl ”-
& # % 2 |, # # -
-, & ! ! L
& # (
# # ! 212 & ! & "% -
1 # #, +# 2 # * -
# : # # 0 ! & ) 1,4
2 1) 1 +° # woo# -
" & " #, )** 2 -
» & 2 1 #
7 (" # 1 ! # 2 -
# # wooo# . V## O ! -
" # o # + ! ! ) -
) V% * : ! 2 L
# 2 " (Kotarski et al.,1992; Goad et al., 1998):
- # + —+38-40 °;
- . - ) " -6,0-7,3;
_ ) R * b .&
# *1 + . ) + -
+ 2 |, #&",h » & + -
2 : # %1 # ! :
) # ! ! : L& % + -
! * 1 # ) #
— ! " 1" # ! 79 ()
100-1504#);
— # ! (Bergen, 1972; Bennink et al.,
1978). 2 & # # 2 - b
2 )! ! , b L& # # -
# 1 , <# 1 # # # L/ -
h o # + P, # # H "#
# 1" + 2 : " in vitro -

2 % # 1° " " " !
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— P " + 111"
# hooo#, 1 1 "# (350 mV) & -
" ;o
— ) % ! 2 * 4
%, , # o # + 1, -
] # 2 # %) = ) # -
% H 1 " . H 1
# *1 # #, #,
+ 2 # o+ # ) #
, ) # ] ) : ., &
+ 2 : R + 2 -
2  10°-10" , 10-10° , 10° C ,
1010 ) I (Church, 1993).
. ! #1m ! C ) #
+, # "ol # % # + -
1 2 2 , ( -
, * o+ 2 , % & " % :
1 2 . + (+ + ), I,
! ¥ ( # , 4% # # -
1 #) 1y ¥ 2 , I ,
. + 1, # U -
# Lachnospiraceaa: Ruminococcaceaé, — #H o+ -
: C ) ! » & # ! . !
( # Veillonellaceag ) # ! !

Lactobacillus (Slyter, 1976; Strobel, Russell, 1986, Nocek
1997; Klieve et al., 2003), + ,& # . 1 1

" Fusobacterium necrophorum, & "
2 , " ! ) % % :
1) # h o # + # 2 # # +
" : ) # ! .
" 11 1" * h oo H# 2 -
h — + 0% % : 2 " -
, 2 1 1 (Nagaraja, 1998). , "
#1 2 2 2 # .
H + + , + + # 2 2
(Bevens et al., 2005; Rotgen et al., 2006). "Moo -
# *1 + R 1" # L -
# # ) ! * ; #1T, -

# ( ) 2 # W% +, 1, 1" 2 I
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! + + 2 ' + # ! -
& " # (Fernando et al., 2008; Tajima et al., 2000).
! ! oIy " H ! +
21 ! #2 . # #, ! -
# ! "HT
"o 10& ™
! # 2 ! # % -
# - ) , C . # % , -
* b ) - #r I !
% # wooo# o, 1", & +. & "
# + 1" 4-7 %) # 10 % 2 -
# % + . #4111 + 0 2 # U "
6 40#! (Church, 1993 Hespell et al., 1997).
S 2 2 " # 2 -
C # # (Cushnie et al., 1981) ! + " % "-
2

. "t L ! Escherichia
2 " 1 - & " b

1 2 ", ] — 24
1 2 " (Smith, 1965). 1 # v + "
, # 1"Ch ! % ) :
48 ! 2 " (Fonty et al., 1987). ) # :

! + 111 ! + 1 "1

4-5- "% 2 (Dehority, Orpin, 1988).

! (Stewart et al., 1988), + 2 -
2 " C ) S ) -

2 1 150 : ! *+ , " * H#

. P . i )
hurch, 1993).. # o # ! I -
! 1"# " :
+ ! 2 ,* + L LA
% # ,* # , & L # 79 '
) # " "y % 2 2 (Yu, Hun-
gate, 1979; Church, 1993 Weimer, 1996; Weimer lgt 1899; Bera-
Maillet et al., 2004). ) " ! + 111 -
Ch A+ I % " ) #
%1 2 & A L N I
+ 2 v + * ) + 1, -
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! : ! Ruminococcus
flavefaciens, Ruminococcus albus, Butyrivibrio ibolvens, Bacteroides
succinogenes, , b L& bW+ I -
", — Butyrivibrio fibriosolvens, Prevotella ruminicola Ruminococ-
Cus sp r !, " )
L ! y - : &
L. - 2 6,2 #H#- .-63-70. %
* # + ! " - -
2 # 1 2 - 58.
! , & #1 # 11 : #
% #, 1, , 1 ,& . Bacteroides amy-
lophilus, Bacteroides succinogenes, Succinovibagtrthosolvens, Strep-
tococcus bovis, Succinimonas amylolyticdPrevotella ruminicola(Au-

rangzeb et al., 1992; Church, 1993; Martin etl&99). # -

% # # #+ 111 ! : L 2 -
. - # # 5,6—7,0) (Fernando et al., 2010; Tajima et al0@0

! + r, , 1 » & :

Butyrivibrio fibriosolvens, Prevotella ruminicold,achnospira multiparus,
Succinovibrio dextrinosolvens, Streptococcus bdvis -

L - ! , #Ho , * # -
+ + 2 (Dehority, 1969; Wojciechowicz et al.,
1982; Wojciechowicz, Ziolecki, 1984).
21 2 : " L * H#o-
+ 2 " L ! 79 L
., b #H2 % ) % . #
#, #1 2 # oo+ # 2 #
, + # ! R Y ¢ ! ! , -
# ! " HOOH Veillonellaceae -
Megasphaera elsdenii Selenomonas ruminantiyum " & # -

% ! (Schwartz, Gilchrist, 1974;hurch, 1993). ! -
LI o, 2 , I 1 +
2 " #1 . ! + , ! %

2 1 (Stewart et al., 1997; Russell, 2002).

Bacteroides amylophilus, Prevotella ruminicola, WBiuibrio fibrosolvens
u Streptococcus bovigOwens et al.,, 1998; Nagaraja and Titgemeyer,
2007). ! I, , ! ! -
+ b 10#! 2 # 4 1" 38% &Y
! # % # ( hurch, 1993).
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- # " & L + +
I 1 % " "
(Bauchop, 1980; Latham, 1980), Mmoot + " -
" ! SH .
I : ) % 2 "1, -
# ! # % # % # + —
%1 # + # I + 1y + 111 # !
+ (Akin et al., 1990 Orpin et al., 1997).
Ol % o # + (Neocallimastix frontalis, Sphaer-
omonas communis, Piromonas commuhid*, * # ) -
I — #+ , 12 ( ! #
, ) # *1  (Orpin, 1975, 1976, 1977). -
, #1m I I ( % )-
, -65-70 # 39°) , # -
21 2 (Hungate, 1966). ) % ! -
(# 2 & " # # % M- # -
% " #1 ,& (Bauchop, 1979, Orpin, 1981).
w oo ” 3 ) " THE
# 1°# & " % ' 2 -
: # L , * L) -
# o+ + « " 1 #
(Bauchop, 1979). 23 % : o,
+ 10 1 ", ’ # -
! Yo%, ! : 2 |, , -
. # , ( % ,
1990). & HHE U , ) # +
e, vh o+ 1 ., 111 ” ! ., # 1 -
, ! ! : 2 ! , -
# (Paul et al., 2003). ) 1% % # H#H A+, -
" " ! -
+ (Hebraud, Ferve, 1988; Fonty, Joblin, 1990).
r # # 2 # 1 -
+ # . # 2 ) % +
I, ! # 2 & 1" ! I %-
2 # %! (Kamra et al., 2003). ) # 1"(C
! % ! # # % -
’ (Roger et al., 1990), # 2 <t
2 #Ho. + 2 (Orpin, 1977).
) “H# *1 + g1 2 "2
1 2 2 ’ v + -

#! #! 1" # # M+ o H#1 -
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L) I ! # -
"+ ! 2 gy # *I # " !
%, + LI # (1 , 1986). %
& ° (Fontyetal, 1987) 11- "% =, 1! C 2 "
] #, ) % 2 1. "2 8- -
12 " L 2 - 10-20- : 1"+ "
# + ) # ! ! Neocallimastix sp. -
"o~ Pt 200 Sphaeromonas.
" + 2 2 , - 1-
g # 1" L # 2 "# % : -
# % # "1, - < #1 # ", # % -
& + (Johnson et al., 2000; Russell, 20Q2). % -
- + 1"( ! - 10 101 o+
2 # + : #
2 " 1 + : LI # %
! , CO, H, # (# Hoo-
# T # 9% : ) # & " - # CH,
1 (Ferry, Kastead, 2007; Albers et al.,, 200€). %
h o, 2 2 , I # 11" 4 :
L& U " * # + +, # ## -
+ 2 " (Wright et al., 2006).
L #1 I # ! y -
L # # % :
» & +, 1 "
# , - -0 + I %
# % & # &", ! ! * -
# - 1S ., 1 O " # # o,
# # %% % 1)1 * (TTGE) (Lin

et al., 1997; Sharp et al., 1998; Tokura et al991Qarvis et al., 2000;
Yanagita et al., 2000; Whitford et al., 2001; Taimt al., 2001; Wright et
al., 2004; Skillman et al., 2006; Nicholson et &007; Wright et al.,
2007).
#" : 1", & - # -
% + ! 2 Methanobacterium formicicum,
Methanobacterium bryanti, Methanobrevibacter runminam, Methano-
brevibacter smithii, Methanomicrobium mobile, Metbsarcina barkeri
Methanoculleus olentangydoblin et et al., 1990; Jarvis et al, 2000% -
#, & # 1
+ 2 : ! & ! -
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# # + "1, " # % '
MethanobacterialegSkillman et al., 2006; Nicholson et al., 2007;iylit
et al., 2007), - " Methanomicrobiale¢Tajima et al.,
2001; Wright et al., 2007).

3& 19 C ! 2 + 2
(Gruby, Delafond, 1843). 1 21 2
* 120 * : - 1 60 : +—
30 : h 1 *-20 : + -
h 2 % 2 " 14-16 * : -
* + - ) . 1", 101 o+
2#%, .. 40 80 %# # + (Harrison,
Mac Allan, 1980).
# 1, ( #2 2 -
# #>* % M, #H"
2 "1 # #. C + -
+ # # 2 , H
) 1" (Bonhomme, 1990). ! *+
% # # o* U % -
! ) # * (Hungate, 1966). ! !
15-, # + ! 2 : . Isotricha,
Dasytricha, Buetschlia Charonina, +
# ( 2 2 (Dehority, 1986). # -
* 1l , H 1 ”
L] L] ) > ! % ! > -
: # L L ' # 1, -
# ) % % (Abou et al.,
1961). % 11,1 o4+ 11,1 "oh !
2 &1 " # ,
) # o* # ( #.

+ # #r", ) #
% 1 "2 ! "o 21 "
42 %, ! P H#R ! ’ -
! ", (%o, 1% 2002). ¢ + -
" " # o #H. # %, + * -
" C + L # . -
# 1" # (v 50 %) "C -
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# # % ! I (Hungate, 1975; Wolin, Miller, 1988;
Dehority, 2003), # # # 2
L& H#H O# ) # + ! U
! L # o # # -
" ! " "2 .1, -
#&", # L "H# h o # # -

#2 # W ## + wo#( ) #
# ! # % # "1, " # ) b
L %), % #, & + "
L & (Wolin, Miller, 1988 Dehority, 2003)
8 ! h # ! 12 +

# 2 #, + , # #
* o+ ’ + # (Dehority, 1993). % # O

# ' . ! # !

WH (< # o+ B #
79 ) (Wolin, 1979).
! (Stewart et al.1986),

Megasphaera elsdenii Veillonella parvula* # + "+ 11

+ ! ! ) # % # Neocallimastix frontalis

# # 2 " !
+ % # # % LA e -
! ,& # # .
& ° % " "

# % " " # % ) %

+ R.albus ! F.succinogenesP. ruminicola !, ! " -
! + 111 ! : 2 !

* H 4+ + 111 (Bauchop, Mountfort, 1981; Gradel,

Dehority, 1972; Mountfort et al., 1982; Joblin €t 4990; Teunissen et al.,

1992).

3& # " 0 # + — -
% #, % # % # #Y% " !

! ’ # & W H# .1 + 1 -
M1 Ruminococcus albus  Ruminococcus
flavefaciens + ) # M, %

% + , + 111 ) # % # (Fonty, Joblin, 1990;
Stewart et al., 1992; Bernalier et al., 199B).2 , # 2 # 2-

I ¥ (" # :
C ; L) 2 o # pItt ]
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* 2 1 2 ( % 1" 1951).. # -
% T # " "# (Wolin, Miller,
1988) ( # (Lange et al., 2005) + . LI
) Methanbacteriales * * "# +
(Sharp et al., 1998; Tokura et al., 1999 % " Meth-
anomicrobiales” 1", 2 & # (Sharp et al., 1998). -
+ + ( (Entodinium longinuclea-
tum, Eudiplodinium maggii, Entodinium bursaEremoplastron bovis)
# % 4 % -,
c , r ! ' b 2 ° #
(Stumm et al., 1982; Boadi et al., 2004, Martialet2010).
o #, ho# ( " #2 1 -
# # hoooHH#H ) # o #, 1I'C L
2 O L " 2 , -
2 , # 1" * # +
", 2 "° #

#
# I
" +
), ! ! " ,
# "C " . C + * 1
h#  # & # J & -

1

", L H # # D
* # "(C ! 21 -
W & # ( # (Hungate, 1966; Williams, Cole-
man, 1988).. C L, ! & -
(¢ ! (Dehority, 2003), #
P+ 1r (Koenig et al., 2000).
1 * % C C # -
% # *# (Williams, Coleman, 1992). : "
# % * + 2 2 ' # 15 %
(Hegarty, 1999; Machmiuiller et al., 2003).1" C
# % C , 2 # -
+ | ! % 1 " # 2 #
2 D Jalel " # h o1
! " # "H2 # % #H # -
T L 12 #, ) # I -
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%

"%




96

631.8
%9,/%7% . K.CX.H.,
"001% . ., K.C-X.H.,
@I'FOY BIIO Kybanckuii 2cocyoapcmeenHulil
azpapHulil yHugepcumem
VA #1] 2
! # 12 1m # - !
1 2 1 H 1 i
# ! # # !
™ # "
§) #o0) #U I+ % # # T, " !
"o 1 >|> -
% 1 # &", 2 U %+ -
1
- # % P
2 ! ! 1 % .- -
# # 1V ( +° " ) 1906 1913% -
! 36 % # ., (C + 2", 2 "
! U 05 15+ %. 1915-1916%k%.
- % ! ! 180 360 % # (! .180 %
# (! # 1 2 ",360 h— # "(C ! 0,6+.
1 C H#h % * # ( 1920%.)
, 1" "18 % # * -
* . 2 "# C + ! ™
+ 36 %, + - 18 %, —
215 %, 3 — 14%( C -. ., 1928). 1929-
1931 %%. U " 60 % % .. ##
! : *o* ! ! 2 " #
 + ! : # 1 )** #
g v *  *x I > * | _
- # ! ! ’ # (-
1 2 1 -
30- % (@R ( ., 1927, . ., 1930;
! -. ., 1935). 1932%. -

o T A ,
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( + *  * *
H | " ( . H# *  _
# Ho.
i ) Y ! 1o
1y #' C + 1! C 4 xox
B * IR (2025 %) 1 -
' 30-40 % 2 5 % ;
2) 12 v 2 C -
+ ! 12 % # # **#
3) #I 18 % 1 2 -
" # C + % 10-15 %, 1 2-
—  20-25 %;
L D . 2 10-15 %.
# #* 1 # " #H !
# % # "C ! s & H# R B
+ 60- ! # " # # (!
C1' 6% %, % - 0,6-0,7 % . -
r " # ! L - #,
( t, > I, , !
# .4 ! #" ! + "% " -
' # 2 "H #
% H#1 1 ! : # -
! % #. . # o, ! , W o-
# " ( L#1 2 & 1
20-25% (, # 2 ,& . ( 1.1)
1
"2 #- 10 96% .&$1$ O # # #wO # 7%
9" O%% /! " ( O .., 1961)
- 2 + 0
195€ | 1957 | 195¢ | 195¢ | 196C !
« ! 5 27,8 32,2 42,5 38,6 44 37,2
! 16, 22,4 35,¢ 26,¢ 25,5 25,4
2" 11, 9,8 7,C 11,7 19,2 11,
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VAR ! 2
2 1 )** "
! # " ! : #
# " ! r ., -
#H — ! L : 2 ,*
, * # ’
L ! " » & 2 L -
" #) %ot « "y > C -
# # # & 1950% ( 1.2).
2
0% % % T " "2 #-  ,-#"S 71 M« ->»
( O . ., 1961)
# !
1941952 . | 1954-195¢ . | 1959—1960k.
T (
% , % 0,¢ 1,2 1,2
/ ! %/% 95 35¢ 48C
/% ! 18 70 96
2 ", 4%
#° ( + 19,7 30,2 39,¢
8# " # 22,¢ 27,¢ 36,1
( ) 26, 30,¢ 47,c
# %! 39,1 46,¢ 51,C
, # > & ! -
! # 121 ! ! 2 -
L 1,5-2
+ 60- % ! 2
1 -
2 " # 2 ! % -
1 & # 2-3 % 100 %
# (! 2 # 1"
1 0,7 # % 30 % % # (1
o1 # y # # % -
! "C # # #H — , H -
#, " o# 1 % #.
i, 1"+ " »2 # ! -
& ' # (! # # 1 60 % % -
&0 & , - 125 % 1&
1"t # """y 15 1"C . C



N: : ! 1:1,1:0,6, 1 > = #
# # ! ) , :
# 1 1:0,8:1,2. , I -
! # , —
20 %# "(, "H#
- " H ] -
# (! 1,5 # "C, # + I - I 40 %
% 1N& . % -
P — 1 21 % , 2 ! -
#, # " # .
2 2 # ! L
" * * % C N: -
1“1 1:11:04 11 C , T !
. I # # #1 I " . I,
#, (C + - " # I # . !
I I C H H# " -
# L 1:0,8:1,2, 1" L -
# # . # "C % — .
- H#H T , + 1 # , + 60- % %
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CMPYKMUBHBIX MOMEHMO8 2100anu3ayuu, a ¢ Opyeou — Ha YCUileHue ee
KOHCMPYKMUBHO20 XapaKmepa, Ha npeoooieHue HblHeu el HeyCmouiugo-
cmu 6 pazsumuu coyuodouocghepvl 3emu.
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Ilpusnasas KOMNIEKCHBIN U B3AUMO3ABUCUMBIIL Xapakmep 3emiu,
Hawezo doma, npedcmasumenu 20Cyoapcms, coopasuiuecs Ha Bempeuy Ha
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