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.%4 <9.5;62. C05*.5$+60 '2**, <9.5;62 A2."9" -.0&#*54$060 65 Web-#5=*% 

-."09*( "H(?5#62= (9.5;6#+92= *05*.". I9.%1 7+":", (9.5;6#+9% :5$0.0; *5 "9-

.01% 12*7% #*4".))*+ 4$5#6% @6*0.60*-.0#(.#2, &$, 85/08-0?066, #4":" %1%&-

'( ?0.08 4%.*(5$+6% 42#*5492. H+":"&6% *59"' %#6(B -"65& 100 Web-#5=*%4, 

-.2#4,?062> 1(82956*51, 9%$+95 &0#,*9%4 ."845'5$+62> -".*5$%4, #-.,1"45-

62> 65 .%86% 7%$+"4% 5(&2*".%;, "&659 65=/%$+A5 ;> ?5#*265 4 "#6"46"1( 

".%B6*"4565 65 1"$"&+. 
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60*-.269( % Web-#5=*2, E" -."-"6()*+ 4 "6-$5=6 -"A(9 ."/"*2. !562= 42& 

&%,$+6"#*% -"?54 ."84245*2#, 65 4%*?286,6"1( @6*0.60* .269( 8 2000.., "&659, 
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!"#$%$&' ($)'% *'+*",-&.- /*-0&'-/1"2)34&3, .'$56768&)6# .'&7$&)*"769 &"/-
*-0$&: 6 %$5'*("76; %3&"(64&' &"#"&)"0$&3, $1$($&)6# +"16+&34&3, #"<'&6#. ="&" 
+"1$0&62): #2)"&'#1>8):2? 6+ #3.'*32)"&&?( ($)'%- .6&7$#3, $1$($&)6#. @#'?+'. (60 
&"/*-0$&&?( 6 %$5'*("768> /*$%2)"#1$&3; /*-0&'-/1"2)34&'> (")*37$> 0'*2)-
.'2)6 $1$($&)". 

Doc. V.S. Dgus; doc. 2.Ya. Kulichenko; master 2.R. Milyanych –  

Dnepropetrovsk NU a railway transportation, L'viv 

Factors of pressure and deformations in designs of cars 

In given article is the resulted method of calculation of the elastic and plastic factors 
of concentration of pressure and deformations of dynamically loaded elements of railway 
cars. The given dependences are established with use of a method of final elements. Con-
nection between a pressure and deformation submitted with elastic and plastic matrix of ri-
gidity of an element. 

A*3 /*'$.)-#"&&6 )" #3<')'#1$&&6 +"16+&34&3, #"<'&6# /*3+&"4$&3, 

%1? #"&)"0&3, /$*$#$+$&:, +" '2&'#&6 .*3)$*69 /*3;(">):2? 9, #"<" )" (67-

&62): .'&2)*-.769. B*3#"1" $.2/1-")"76? #"<'&6# # -('#", #/13#- +&"4&3, 2)"-

)34&3, 6 %3&"(64&3, &"#"&)"0$&: 2/*3?8 *-;&-#"&&> ?. '.*$(3, #-+16# %"-

&'9 .'&2)*-.769, )". 6 ($)"1- # 761'(-. 

A*'7$2 *-;&-#"&&? +"16+&34&3, #"<'&6# – .'(/1$.2&" /*'C1$(", D' 

'C'8%&-8 'C1"2)6 %'216%0$&&? 56+3.3 )#$*%'<' )61", ($,"&6.3 2-761:&'<' 2$*$-

%'#3D" )" (")$*6"1'+&"#2)#". E*",'#->43 2.1"%&62): 2)*-.)-*3 *$"1:&3, 

(")$*6"16#, &"?#&'2)6 C"<"):', /'F.'%0$&:, /'43&">43 #6% (6.*'2.'/64&3, 6 

2-C(6.*'2.'/64&3, %$5$.)6# )" +".6&4->43 +&"4&3(3 /'*"(3 6 ("<62)*"1:&3-

(3 )*6D3&"(3, /*3 (")$(")34&'(- ('%$1>#"&&6 /*'7$26# *-;&-#"&&? 4"2)' 

+"2)'2'#->): 2/*'D$&3; /6%,6% %' %"&'9 /*'C1$(3. @" /*3.1"% ('0&" &"#$2-

)3 /*3;&?)- ('%$1: %"&'<' /*'7$2-, %$ *'+<1?%"8):2? /'F.'%0$&&? %'2-

)")&:' ("1'<' (")$*6"1:&'<' $1$($&)", # ($0", ?.'<' #&-)*6F&6 &"/*-0$&&? 

6 %$5'*("76? *",->):2? '%&'*6%&3(3 [1]. 

@" 6&F'> /*3;&?)'> ('%$11> /*'7$2 *-;&-#"&&? *'+*",'#->): +" 

#$1343&'> 2$*$%&:'<' &"/*-0$&&?, " ;'<' (".23("1:&$ +&"4$&&? #2)"&'#1>-

>): +<6%&' + .'$56768&)'( .'&7$&)*"769 &"/*-0$&:, $.#6#"1$&)&'<' .'$56-

768&)- .'&7$&)*"769 %$5'*("76; [1, 2]. 

E6%'(', D' $5$.)3#&62): (67&'2)6 C-%:-?.'9 .'&2)*-.769 +C$*6<"8):2? 

+" -('#3, .'13 6&)$&23#&62): 2$*$%&:'<' #&-)*6F&:'<' &"/*-0$&&? /*3 <$-

'($)*34&6; '%&'*6%&'2)6 &"#"&)"0$&&? # 99 $1$($&)", /'#3&&' C-)3 C13+:-

.3( %' <*"&376 )$.-4'2)6 %"&'<' (")$*6"1-, )'C)' 

 ! 6 = 2
–0,5

[(! 1 – ! 2)
2
 + (! 2 – ! 3)

2
 + (! 3 – ! 1)

2
]

0,5 
= ! ), (1) 

%$: G1, G2 )" G3 – #$1343&3 <'1'#&3, &'*("1:&3, &"/*-0$&:, D' #6%/'#6%">): 

&"/*?("( )*:', <'1'#&3, '2$; H, Y )" Z. 
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I1$ 5".)34&' - /$#&6; .6&7$#6; ($06 $1$($&)- #3&3."8 <$'($)*34&" 

&$'%&'*6%&62):, D' #/13#"8 &" *'+/'%61$&&? (627$#3, &"/*-0$&:, 6 ?." /'-

2#'8(- ('0$ 62&-#")3 - /*-0&'/1"2)34&'(- "C' /1"2)34&'(- &"/*-0$&'(- 

2)"&6. J'0&'(- 6+ 73, #3/"%.6# #1"2)3#3; 13F$ 2#6; '.*$(3; .'$56768&) .'&-

7$&)*"769 #&-)*6F&6, &"/*-0$&:. E 'C1"2)6 /1"2)34&'<' 2)"&- $5$.)3#&$ 

#&-)*6F&8 &"/*-0$&&? G$5 C61:F$ ($06 )$.-4'2)6 (")$*6"1- G) )'C)', G$5>G), 

D' /*3+#'%3): %' #3&3.&$&&? &$ 13F$ /*-0&3, %$5'*("76;, "1$ ; +"13F.'-

#3, (/1"2)34&3,), +" -('#3 +C$*$0$&&? /'2)6;&'2)6 'C'8(6#. @" )".3, -('# .'-

$56768&)3 .'&7$&)*"769 #&-)*6F&6, &"/*-0$&: kG )" %$5'*("76; kK C-%-): &$ 

$.#6#"1$&)&3(3 6 #3+&"4")3(-):2? +" )".3(3 +"1$0&'2)?(3: 

 kG = Gmax /G&;         kK = (E"Kmax)/G&, (2) 

%$: Gmax, Kmax – (".23("1:&$, #6%/'#6%&', #&-)*6F&8 &"/*-0$&&? 6 %$5'*("76? 

# 'C1"2)6 <$'($)*34&'9 &$'%&'*6%&'2)6 &"#"&)"0$&'<' $1$($&)"; G& – &'(6-

&"1:&$ #&-)*6F&8 &"/*-0$&&? - /$*$*6+6 (")$*6"1-; L – ('%-1: /*-0&'2)6 

/*3 *'+)?<- (('%-1: M&<"). 

A'#&" %$5'*("76? $1$($&)" (")$*6"1- *6#&" 2-(6 %#', 2.1"%'#3, – 

/*-0&'9 K/* )" /1"2)34&'9 K/1 %$5'*("76;: K = K/* + K/1, "C', #3*"+3#F3 '2-

)"&&8 4$*$+ )$&+'*3 /*-0&3, e
ij#  )" /1"2)34&3, p

ij#  %$5'*("76;, ')*3("8(' 

 K = e
ij#  + p

ij# . (3) 

@<6%&' + %$5'*("76;&3( +".'&'( N$&.6-!"%"9 %1? +"%"4 /1"2)34&'2)6 

/*3 ("13, /$*$(6D$&&?,, D' O*-&)-8):2? &" .*3)$*69 )$.-4'2)6 P6+$2"-N-C$-

*", +" '2&'#&- -('#- ?.'<' /*3;&?)' /'2)6;&62): 6&)$&23#&'2)6 &"/*-0$&:, )" 

+#'?+.- (60 2.1"%'#3(3 )$&+'*6# e
ij#  6 p

ij# , )$&+'* /'#&'9 /1"2)34&'9 %$5'*("769 

#3*"0")3($):2? &"2)-/&3( *6#&?&&?( 

 K/1 = 1,5( p
ij# /Gi)(Gij – Qij·G0) = 1,5( p

ij# /Gi)
!
ijD , (4) 

%$: p
ij#  )" Gi – $5$.)3#&6, #6%/'#6%&', /1"2)34&" %$5'*("76? )" &"/*-0$&&?; 

!
ijD  – )$&+'* %$#6")'*" #&-)*6F&6, &"/*-0$&:; Gij – )$&+'* &"/*-0$&&?; G0 – 

2$*$%&8 +&"4$&&? &"/*-0$&&?, D' *'+*",'#-8):2? +" 5'*(-1'>: 

 G0 = (G1 + G2 + G3)/3 = (Gx + Gy + Gz)/3; (4") 

%$ Qij – %$1:)"-5-&.76? J*'&$.$*", /*3;("8 +&"4$&&?  

 Qij= 
$%

$
&
'

$(

$
)
*

+

,

ji/*30

ji/*31
. (4C) 

R.1"%'#6 /*"#'9 4"2)3&3 #3*"+- (4) (")$(")34&3( ($)'%'( /*?('9 6)$-

*"769 [3] 2)"&'#3)3(-):: 

 p
ij# = (2 p

j# · p
j# /3)

0,5
; (5) 

 Gi= (3Gi·Gi /2)
0,5 

= (1,5Gi·Gi)
0,5

. (6) 

S/$*-#"&&? &"#$%$&3( #3*"+'( (4) ('013#$ 13F$ +" -('#3 #2)"&'#-

1$&&? +"1$0&'2)6 6&)$&23#&'2)6 %$5'*("76; #6% 6&)$&23#&'2)6 #&-)*6F&6, 
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&"/*-0$&:, +&"4$&&? ?.'9 #3+&"4"8):2? $.2/$*3($&)"1:&3(3 #3/*'C'#-#"&-

&?(3 ($)"1$#'<' +*"+." &" *'+)?<. 

A*-0&6 %$5'*("769 e
ij#  /'#'?+"&6 6+ &"/*-0$&&?( Gij +" %'/'('<'> +".'-

&- N-.". =1? 6+')*'/&'<' (")$*6"1- *6#&?&&? 16&6;&'9 6+')$*(64&'9 /*-0&'2)6 

(">): &"2)-/&3; #3<1?% [4]: 

 e
ij#  = 0,5"G-1" Gij – -ij " .

/

0
1
2

3 !"
4

0
E

, (7) 

%$: G – ('%-1: +2-#-; L – ('%-1: /'#+%'#0&:'9 /*-0&'2)6; µ – .'$56768&) 

Ayacco&". 

=1? 2/*'D$&&? /*'#$%$&&? &"2)-/&3, (")$(")34&3, '/$*"76; "#)'*3 

%"&'9 2)"))6 +"2)'2'#->): /"*"($)* /1"2)34&'2)6 

 T = L· ,!# i
p
j / (L /L s ) – 1 , (8) 

%$ Ls – 264&3; ('%-1: .*3#'9 +"1$0&'2)6 (60 #&-)*6F&6( &"/*-0$&&?( 6 %$-

5'*("768>, 4321'#" ,"*".)$*32)3." ?.'<' #2)"&'#1>8):2? #&"216%'. $.2/$-

*3($&)"1:&'<' #3/*'C'#-#"&&? +*"+." &" *'+)?<. 

E3.'*32)'#->43 6&)$&23#&'2)6 &"/*-0$&: Gi 6 %$5'*("76; Kj, #3*"-

0"8(' -+"<"1:&$&$ *6#&?&&? +#'?+.- #&-)*6F&6, &"/*-0$&: + %$5'*("76?(3 [5] 

 Gij = L' Kij, (9) 

%$ L' – ('%-1: /1"2)34&'2)6 /$*F'<' *'%-. 

U&)$&23#&62): %$5'*("769 /*3 /1"2)34&6; +(6&6 5'*(3 8 5-&.768> %"&'9 

%$5'*("769 6 62)')&' #/13#"8 &" 56+3.'-($,"&64&6 ,"*".)$*32)3.3 (")$*6"1-. 

N*"56. +"1$0&'2)6 Gi – Kj C-%->): &" '2&'#6 $.2/$*3($&)"1:&3, %'216%0$&:. V.-

D' *",-#")3, D' (")$*6"13, + ?.3, #3<')'#1?>): '2&'#&6 #-+13 6 %$)"16 +"16+-

&34&3, #"<'&6# &$ /6%%">):2? 2)32.-#"&&> )" +(6&6 2#'89 <-2)3&3 /*3 %$5'*("-

769, )' +"1$0&62): (60 6&)$&23#&'2)?(3 &"/*-0$&: 6 %$5'*("76; +C6<"8):2? 6+ %6-

"<*"('> %6;2&3, &"/*-0$&: /*3 *'+)?<-, '2.61:.3 #&"216%'. /*'2)'<' *'+)?<- 

Gi *6#&'(- *'+)?<->4'(- &"/*-0$&&>, a Kj – #6%&'2&'(- #3%'#0$&&>. 

I&"16+->43 6 -+"<"1:&>>43 #26 &"#$%$&6 #3D$ 56+34&6 '2'C13#'2)6 

/1"2)34&'<' %$5'*(-#"&&?, "#)'*3 #3#$13 &$)*"%376;&6 5'*(-13 /*-0&' 

/1"2)34&3, #1"2)3#'2)$; (")$*6"1- 4$*$+ /*3;&?)3; 

 L$*  = L/(1+T),  (10) 

 µ$*  = (µ+0,5T)/(1+T),  (11) 

 G$*  = L$*/[2(1+µ$*)] ,  (12) 

 W$*  = (µ$* ·L$*)/[(1+µ$*)·(1-2µ$*)] .  (13) 

E3.'*32)'#->43 /'/$*$%&6 2/6##6%&'F$&&? (3)…(9), ')*3("&' (")$-

(")34&$ #6%&'F$&&? +"1$0&'2)$; (60 #&-)*6F&6(3 &"/*-0$&&?(3 6 %$5'*("-

76?(3, ?.$ +"/32-8):2? &"2)-/&3( 43&'( 

 Gij = 2G$*·Kij + W$*·Qij·K0. (14) 

A6%2)"#1?>43 # '2)"&&6; #3*"+ +"1$0&'2)6 (10)…(13), ')*3("8(' +&"-

4$&&? <'1'#&3, &'*("1:&3, &"/*-0$&: /*3 /*-0&'/1"2)34&6; +"1$0&'2)6 

&"/*-0$&&? #6% %$5'*("769: 
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G1 = G, = (2·G$* + W$*)·K,+W$*·(Ky+Kz); 

G2 = Gy = (2·G$* + W$*)·Ky+W$*·(Kz+Kx); 

 G3 = Gz = (2·G$* + W$*)·Kz+W$*·(Kx+Ky); (15) 

G1,2 = G,y = G$*·K,y; 

G2,3 = Gyz = G$*·Kyz; 

G1,3 = Gzx = G$*·Kzx. 

A$*$)#'*>>43 ')*3("&6 *6#&?&&? %1? #3/"%.- /1'2.'-&"/*-0$&'<' 

2)"&- )" #6%'C*"0">43 ;'<' - (")*34&6; 5'*(6, '%$*0-8(' &"2)-/&- +"1$0-

&62): (60 &"/*-0$&&?( 6 %$5'*("768> %1? /*-0&'/1"2)34&3, -('#: 
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1
00

01

01

1

E
, (16) 

"C' - 23(#'164&'(- #3<1?%6 

 {G} = [De!]{K}. (17) 

A*3 5'*(-1>#"&&6 /*-0&'/1"2)34&'9 (")*376 0'*2).'2)6 $1$($&)" 

#3.'*32)'#-8(' #6%'(3; (")*34&3; #3*"+ %1? (")*376 0'*2).'2)6 $1$($&)" 

[k] [4], D' %1? /*-0&'/1"2)34&'<' 2)"&- (")*37? 0'*2).'2)6 [ke*] #3*"0")3-

($):2? - #3<1?%6: 

 [ke*] = < => "
V

T
A [De*]"[I] dV.  (18) 

S)0$,   [k] = < => "
V

T
A [D]"[I] dV, 

%$: [I] – (")*37?, ?." +#'?+-8 /$*$(6D$&&? 6 %$5'*("769; [De*] – (")*37?, D' 

+'8%&-8 &"/*-0$&&? 6 %$5'*("769; V, dV – #6%/'#6%&' 'C'8( )" #$1343&" ;'<' 

/*3*'2)-; [I]
)
 – )*"&2/'&'#"&" (")*37? [I], # ?.6; #+"8(&' /$*$2)"#1$&6 (62-

7?(3 2)'#/76 6 *?%.3. 

P")*37? [I] %1? '%3&34&'<' $1$($&)" (")$*6"1- +*"+." #3*"0")3-

($):2? - &"2)-/&'(- #3<1?%6 
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%$ #3+&"4$&&? ,ij )" yij /*'#'%3):2? +<6%&' + #6%'('> ($)'%3.'>: 

,ij = ,i – ,j; yij = yi – yj  )"     Fij = F123 = ,32" y21 – x21" y32, 

%$ Fij – /1'D" )*3.-)&'<' $1$($&)". 

A6%2)"#1?8(' (")*376 [I] )" [De*] - #3*"+ (18), #3&62F3 %'C-)'. (")-

*37: [I]
B"[D$*]"[I] +" +&". 6&)$<*"1", +"13F3#F3 /6% &3( 'C'8( %"&'<' '%3-

&34&'<' $1$($&)", D' #3*"0"8):2? %'C-).'( Fij"S0: 
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 [k$*] = 0,5Ee*·S0[Fij(1– 2
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–1
 ×

5
5
5
5
5
5
5
5

6

7

8
8
8
8
8
8
8
8

9

:

6665

55

64636261

54535251

4443

33

42

32

41

31

2221

11

kk

k

*

kkkk

kkkk

kk

k

k

k

k

k

kk

k

, (20) 

%$: S0 – )'#D3&" %'216%&'<' +*"+."; * – 23($)*34&$ #6%'C*"0$&&? (")*376. 
S2'C13#62)> &"#$%$&'<' 2/'2'C- #2)"&'#1$&&? +#'?+.- (60 #&-)*6F-

&6( &"/*-0$&&?( G 6 %$5'*("768> K 8 +"2)'2-#"&&? "#)'*"(3 ($)'%- .6&7$-
#3, $1$($&)6# %1? #3+&"4$&&? /$*$(6D$&: (($)'% 0'*2).'2)6), +%6;2&>>43 
*6F$&&? +"%"46 %1? /*-0&'/1"2)34&'<' 2)"&- 232)$(3 ($)'%'( /*?('9 6)$*"-
769. P")$(")34&" ('%$1: %"&'<' 2/'2'C- *'+#'?+-#"&&? &"#$%$&" &" *32. 1, C), 
" (")$(")34&3; +"/32 *'+*",-&.- ('0&" /*$%2)"#3)3 - #3<1?%6: 

 {X} = [J]{U}, (21) 

%$: {P} – +"%"&3; #$.)'* +'#&6F&:'<' &"#"&)"0$&&?; [J] – (")*37? 0'*2).'2)6 
#2689 232)$(3; {U} – #6%'(3; #$.)'* 16&6;&3, /$*$(6D$&: %1? %"&'9 232)$(3. 

 
:=*. 1. E9,C$+ 4=*/$?$8$ 7,/095,4) – */,4@ 09F2', 5C <+=7 >9$?$.=4=*@ 
0+*>09=70-/,4@-5 .$*45.(0--< ,) /, 7,/07,/=6-, 7$.04@ .$*45.) G). 

A$*$#6*." 2/*"#$%13#'2)6 *'+*'C1$&'9 "#)'*"(3 ($)'%3.3 /*3#'%3-
1"2: $.2/$*3($&)"1:&' 6+ '%&'#62&' &"#"&)"0$&3( +*"+.'( 132)'#'<' /*'."-
)- (*32. 1, ") 6+ &3+:.'1$<'#"&'9 2)"16 09N2R (NSRB 19281-73) + &"2)-/&3(3 
($,"&64&3(3 ,"*".)$*32)3."(3: G# = 441 PA"; G) = 305 PA"; L = 2,1·10

5 
PA"; 

G = 8,1·10
4 
PA"; µ = 0,26. 

N*"56. +"1$0&'2)6: #&-)*6F&6 &"/*-0$&&?-%$5'*("76?, %1? %'216%&'<' +*"+-
." &"#$%$&' &" *32. 2. X$+-1:)") "&"16+- *'+*'C1$&'9 (")$(")34&'9 ('%$16 6 ;'<' 
2/6#2)"#1$&&? 6+ %"&3(3, ')*3("&3(3 $.2/$*3($&)"1:&', +'C*"0$&3; &" *32. 3. 
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:=*. 2. E,40(-5*/@ -,>9)(0--<–
.0H$97,%5< .4< 7,/095,4) C9,C+, 5C 
-=C@+$408$?,-$I */,45 09F2' 

(FJ'K 19281-73) (L = 2,1·10
5 
;M,;  

G = 8,1·10
4 
;M,; µ = 0,26) 

:=*. 3. '>5?*/,?40--< +$0H5%5N-/5? 
+$-%0-/9,%5I # .4< 70/,40?$8$ C9,C+, 5C 
$/?$9$7, $/9=7,-=1 C, -,?0.0-$O 
70/$.=+$O ,-,45/=6-$ (––––) /, 

0+*>09=70-/,4@-=7 70/$.$7 (– – – –) 

X$+-1:)") "/*'C"769 *'+*'C1$&'9 ($)'%3.3 #2)"&'#1$&&? +"1$0&'2)6 
#&-)*6F&:'<' &"/*-0$&&? 6 %$5'*("769 /6%)#$*%3# $5$.)3#&62): 2/'2'C- *'+-
*",-&.-, '2.61:.3, +<6%&' + &"#$%$&3( <*"56.'( (*32. 3), /*'2)$0-8):2? 2/6#-
/"%"&&? +&"4$&&? .'$56768&)" .'&7$&)*"769 &"/*-0$&&? kG 6 &$+&"4&$ #6%,3-
1$&&? (($&F$ 1,35 % %1? (".23("1:&'<' #6%,31$&&?) .'$56768&)" .'&7$&)*"-
769 %$5'*("769 kK. 

A$*$#"<'> %"&'9 (")$(")34&'9 ('%$16 6+ +"2)'2-#"&&?( ($)'%- .6&7$-
#3, $1$($&)6# )" /*?('<' 6)$*"76;&'<' (")*34&'<' ($)'%- 8 )$, D' +"/*'/'-
&'#"&3; ($)'% *'+*",-&.- ('0&" +"/*'<*"(-#")3 %1? LSP, D' +&"4&' 
2/*'2)3): /*'7$2 /'/$*$%&:'<' #3+&"4$&&? .*3)34&'<' /'*'<" -)#'*$&&? 
)*6D3& - (")$*6"16 $1$($&)6# +"16+&34&3, #"<'&6# 6 /$*$%C"4-#")3 ('013-
#62): 9, *-;&-#"&&? - /*'7$26 $.2/1-")"769. 
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Doc. Ya.V. Kul'chyts'kyi, stud. A.V. Prokip – USUFWT 

Development of classic social conceptions economies in forming context 

theories of ecological-economic systems 

In article investigates evolution of classic social economy conceptions. Authors 
substantiate thought, that these conceptions are a methodological theory forming foundati-
on of ecological-economic systems. Philosophy of ecological alternative considers as a pri-
ority-driven transformation dominant of contemporary ecological-economic systems. 

Keywords: social economy conceptions, economic evolution, economic system, phi-
losophy of ecological alternative, contemporary ecological-economic systems. 
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