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<0@H@CBV2 B0 WE 7<V=8.  �>=8 B0:>6 ?>28==V <0B8 =525;8:C >1G8A;N20;ь=C 
A:;04=VABь B0 ?V4B@8<C20B8 3@C?>25 ?@89=OBBO @VH5=ь. � @>1>BV ?@>2>48;>Aь 
?>@V2=O==O <5B>4V2 AHP (Analytic Hierarchy Process) B0 mSmart =0 >A=>2V B0:8E 
D0:B>@V2 O:: 045:20B=VABь 4> 7<V= 0;ьB5@=0B82 01> :@8B5@VW2; 3=CG:VABь C ?@>F5AV 
?@89=OBBO @VH5=ь; >1G8A;N20;ь=0 A:;04=VABь; 045:20B=VABь ?V4B@8<:8 3@C?>2>3> 
?@89=OBBO @VH5=ь; :V;ь:VABь 0;ьB5@=0B82=8E <0@H@CBV2 B0 :@8B5@VW2. �C;> 
@>73;O=CB> 7040GC 281>@C =09:@0I>3> 7 <>6;828E <0@H@CBV2 7 "45A8 4> )5@A>=C. 
$57C;ьB0B8 ?>:070;8, I> >18420 <5B>40 ?V4E>4OBь 4;O @>72’O70==O 7040GV 281>@C 
=09:@0I>3> <0@H@CBC, 0;5 <5B>4 mSmart 28O282AO :@0I8< 70 >FV=:>N 
@>73;O=CB8E 2 @>1>BV D0:B>@V2.  
�;NG>2V A;>20: 1030B>:@8B5@V0;ь=V <5B>48 ?@89=OBBO @VH5=ь; B@0=A?>@B=0 
;>3VAB8:0; :><0=40 2>;>=B5@V2; AHP; mSmart 

 

�ABC?. "4=VєN 7 7040G B@0=A?>@B=>W ;>3VAB8:8 є 287=0G5==O <0@H@CBV2 4>AB02:8  

@5AC@AV2 [1]. /:I> @>73;O40єBьAO 7040G0 287=0G5==O <0@H@CBV2 70 AB0FV>=0@=8E C<>2 
B@0=A?>@BC20==O, F5 є 7040G0 ?>HC:C >?B8<0;ь=>3> <0@H@CBC [2].' @07V 48=0<VG=8E 
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:>>@48=0FVW 4V9 B0 ?@89=OBBO @VH5=ь ;>3VAB8G=8E 7040G. �>=8 A8AB5<0B8G=> 
718@0NBь V=D>@<0FVN ?@> AB0= 4>@V3, >1'є:BV2, 157?5:C B0 V=HV D0:B>@8, O:V <>6CBь 
2?;8=CB8 =0 ;>3VAB8G=V >?5@0FVW. *O V=D>@<0FVO ?5@540єBьAO :>>@48=0B>@C :><0=48 
2>;>=B5@V2. � ACG0A=8E C<>20E 2>;>=B5@8 <>6CBь 28:>@8AB>2C20B8 B5E=>;>3VW, 0 A0<5 
<>1V;ь=V 4>40B:8 4;O ?5@540GV >?5@0B82=>W V=D>@<0FVW 2 :>>@48=0FV9=89 F5=B@, 45 
:>>@48=0B>@ :><0=48 2>;>=B5@V2 0=0;V7Cє >B@8<0=C V=D>@<0FVN B0 ?@89<0є @VH5==O, 
I>4> 281>@C =09:@0I>3> <0@H@CBC 7 <>6;828E.  >1V;ь=V 4>40B:8, 2 O:8E 
@50;V7>20=V 1030B>:@8B5@V0;ь=V <5B>48 ?@89=OBBO @VH5=ь, 4>72>;OBь :>>@48=0B>@C 
:><0=48 2>;>=B5@V2 >B@8<0B8 4>?><>3C ?V4 G0A ?@89=OBBO @VH5==O. #@>B5, 4;O B0:8E 
4>40B:V2 =5>1EV4=V <5B>48, O:V <0NBь =87ь:C >1G8A;N20;ь=C A:;04=VABь, <5B>48 
<0NBь 1CB8 ABV9:8<8 4> 7<V=8 :V;ь:>ABV <>6;828E ;>3VAB8G=8E <0@H@CBV2  B0 
?V4B@8<C20B8 3@C?>25 ?@89=OBBO @VH5=ь [6]. 
А=0;V7 ;VB5@0BC@=8E 465@5; B0 ?>AB0=>2:0 ?@>1;5<8. �030B>:@8B5@V0;ь=V <5B>48 
28@VH5==O ;>3VAB8G=8E 7040G 2 C<>20E 2V9Aь:>28E 4V9 4>72>;ONBь 2@0E>2C20B8 @V7=V 
0A?5:B8 B0 :@8B5@VW ?@8 ?@89=OBBV @VH5=ь. ІA=Cє =87:0 1030B>:@8B5@V0;ь=8E  <5B>4V2, 
O:V <>6CBь 1CB8 70AB>A>20=V 4;O @VH5==O ;>3VAB8G=8E 7040G [7-8].  5B>4 0=0;V7C 
Vє@0@EV9 (Analytic Hierarchy Process, AHP) [9] 4>AB0B=ь> G0AB> 28:>@8AB>2CєBьAO 4;O 
@VH5==O 7040G B@0=A?>@B=>W ;>3VAB8:8 [10-11]. AHP 28:>@8AB>2Cє Vє@0@EVG=C 
AB@C:BC@C 4;O >FV=:8 206;82>ABV  @V7=8E :@8B5@VW2 B0 0;ьB5@=0B82. *59 <5B>4 
4>72>;Oє 287=0G8B8 203><VABь :>6=>3> :@8B5@VN B0 ?>@V2=OB8 0;ьB5@=0B828 =0 >A=>2V 
WE 2V4?>2V4=>ABV :@8B5@VO<. $>7@>1;5=> <>48DV:0FVW <5B>4C AHP, O:V B0:>6 
28:>@8AB>2CNBьAO 4;O @VH5==O 7040G B@0=A?>@B=>W ;>3VAB8:8. !0?@8:;04, <5B>4 
0=0;V7C Vє@0@EV9 70 4>?><>3>N :><?;5:A=>3> 203>2>3> :>5DVFVє=B0 (Analytic Network 
Process, ANP) є @>7H8@5==O< AHP 4>72>;Oє <>45;N20B8 270є<>72'O7:8 <V6 
5;5<5=B0<8 Vє@0@EVW [12]. *59 <5B>4 :>@8A=89 C 28?04:0E, :>;8 28@VHCєBьAO A:;04=0 
;>3VAB8G=0 7040G0 7 270є<>4VNG8<8 :@8B5@VO<8.  5B>4 Fuzzy ANP [13] 4>?>2=Nє 
ANP 70 4>?><>3>N =5GVB:>W ;>3V:8, O:0 28:>@8AB>2CNBьAO 4;O >FV=:8 270є<>72'O7:V2 
<V6 5;5<5=B0<8 Vє@0@EVW, 0 B0:>6 4;O ?@87=0G5==O 203 :@8B5@VO< V 0;ьB5@=0B820<. 
�0AB>AC20==O <5B>4C Fuzzy ANP 2 ;>3VAB8G=8E 7040G0E 2>є==8E 4V9 <>65 4>?><>3B8 
28@VH8B8 A:;04=V B0 1030B>:@8B5@V0;ь=V ?@>1;5<8, 45 ?>B@V1=> 2@0E>2C20B8 =5 BV;ь:8 
G8A;>2V >FV=:8, 0;5 9 =5GVB:V B0 =5>4=>7=0G=V D0:B>@8. �V= 4>72>;Oє 2@0E>2C20B8 
@V7=><0=VB=VABь 40=8E, =5>4=>@V4=VABь B0 =5GVB:VABь C ?@>F5AV ?@89=OBBO @VH5=ь, I> є 
206;828< 2 C<>20E 2V9Aь:>28E 4V9.  5B>4 VIKOR (VlseKriterijumska Optimizacija I 
Kompromisno Resenje) [14] є 1030B>:@8B5@V0;ь=8< <5B>4>< ?@89=OBBO @VH5=ь, O:89 
4>72>;Oє 7=0E>48B8 :><?@><VA=V @>72'O7:8 4;O 7040G >?B8<V70FVW 7 :V;ь:><0 
:>=D;V:BCNG8<8 :@8B5@VO<8.  5B>4 VIKOR <>65 1CB8 70AB>A>20=89 C @V7=8E 
30;C7OE, 2:;NG0NG8 ;>3VAB8G=V 7040GV 2 C<>20E 2>є==8E 4V9. �V= 4>72>;Oє 7=09B8 
:><?@><VA=V @>72'O7:8, O:V 2@0E>2CNBь 1030B> :@8B5@VW2, B0:V O: 20@BVABь, G0A, 
5D5:B82=VABь B0 V=HV, I> 4>?><030є 70157?5G8B8 5D5:B82=C ;>3VAB8:C 2 C<>20E 
2>є==>3> :>=D;V:BC.  5B>4 Fuzzy VIKOR [13] є @>7H8@5==O< <5B>4C VIKOR, O:89 
2@0E>2Cє =5GVB:VABь B0 =5>4=>7=0G=VABь 40=8E ?@8 28@VH5==V 1030B>:@8B5@V0;ь=8E 
7040G. ' <5B>4V Fuzzy VIKOR 70AB>A>2CNBьAO =5GVB:V G8A;0 4;O ?@54AB02;5==O B0:>W 
V=D>@<0FVW, O: >FV=:8 :@8B5@VW2 B0 0;ьB5@=0B82. *59 <5B>4 4>72>;Oє <>45;N20B8 
=5>4=>7=0G=VABь B0 =5287=0G5=VABь C 28@VH5==V 7040GV, I> <>65 1CB8 :>@8A=8< 2 
C<>20E 2>є==8E 4V9, 45 4>ABC?=VABь B>G=8E 40=8E <>65 1CB8 >1<565=>N 01> 
=5?>2=>N.  5B>4 TOPSIS (Technique for Order Preference by Similarity to Ideal 

Solution, TOPSIS) [15] TOPSIS 28:>@8AB>2Cє ?>=OBBO "V450;ь=>3>" B0 "=093V@H>3>" 
@>72'O7:C 4;O >FV=:8 0;ьB5@=0B82. *59 <5B>4 @0=6Cє 0;ьB5@=0B828 =0 >A=>2V WE 
2V4AB0=V 4> V450;ь=>3> @>72'O7:C, 0 B0:>6 4> =093V@H>3> @>72'O7:C. "A=>2=0 V45O 
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<5B>4C Fuzzy TOPSIS [16] ?>;O30є 2 B><C, I>1 28:>@8AB>2C20B8 =5GVB:V G8A;0 01> 
=5GVB:V <=>68=8 4;O ?@54AB02;5==O =5287=0G5=>ABV 2 40=8E. �0<VABь B>G=8E 7=0G5=ь 
:@8B5@VW2 B0 >FV=>: 0;ьB5@=0B82, 28:>@8AB>2CNBьAO =5GVB:V G8A;0 01> ;V=32VAB8G=V 
B5@<V=8, O:V 28@060NBь ABC?V=ь =5GVB:>ABV.  5B>4 SMART (Simple Multi-Attribute 

Rating Technique) [17] є >4=8< 7 <5B>4V2 1030B>:@8B5@V0;ь=>3> ?@89=OBBO @VH5=ь, 
28:>@8AB0==O< <>1V;ь=>3> 4>40B:C O:89 28:>@8AB>2CєBьAO 4;O @0=6C20==O 
0;ьB5@=0B82 70 4>?><>3>N 203>28E :>5DVFVє=BV2 4;O :>6=>3> :@8B5@VN. "A=>2=0 V45O 
<5B>4C SMART ?>;O30є 2 B><C, I>1 >FV=8B8 :>6=C 0;ьB5@=0B82C 70 4>?><>3>N 
:V;ь:>E :@8B5@VW2 V ?@8A2>WB8 203>2V :>5DVFVє=B8 F8< :@8B5@VO< 2V4?>2V4=> 4> WE 
206;82>ABV. �0;V ?@>2>48BьAO <0B5<0B8G=5 >1G8A;5==O 4;O :>6=>W 0;ьB5@=0B828 7 
C@0EC20==O< >FV=>: :@8B5@VW2 B0 WE 203>28E :>5DVFVє=BV2.  5B>4 SMART є ?@>AB8< V 
H8@>:> 28:>@8AB>2CєBьAO 4;O ?@89=OBBO @VH5=ь 2 1030Bь>E AD5@0E, 45 ?>B@V1=> 
2@0E>2C20B8 1030B> :@8B5@VW2 V 203>2V :>5DVFVє=B8. �V= 4>?><030є A8AB5<0B87C20B8 
?@>F5A ?@89=OBBO @VH5=ь V 70157?5GCє >1'є:B82=VABь B0 AB@C:BC@>20=VABь 2 >FV=FV 
0;ьB5@=0B82. � @>1>BV [18] @>7@>1;5=> <>48DV:0FVO <5B>4C SMART (mSmart) =0 
>A=>2V ?>є4=0==O <5B>4C SMART B0 <5B>4C TOPSIS. *59 <5B>4 4>72>;Oє >1@>1;OB8  

40=V @V7=>3> B8?C, B0:V O: :V;ь:VA=V, O:VA=V B0 1V=0@=V («B0:»/«=V»).  #@>?>=CєBьAO 
1C4C20B8 <0B@8FN @>72'O7:V2, 28:>@8AB>2CNG8 ?V4EV4 <5B>4C TOPSIS. �;O 
=>@<0;V70FVW :V;ь:VA=8E 5;5<5=BV2 <0B@8FV @>72'O7:V2 2@0E>2CєBьAO B8? 4VW =04 :>6=8< 
:@8B5@Vє<. /:I> <0:A8<V7CєBьAO 7=0G5==O :@8B5@VN, B> 70AB>A>2CєBьAO ?52=0 
D>@<C;0 =>@<0;V70FVW. � [5] 4>A;V465=> 1030B>:@8B5@V0;ь=V <5B>48 ?@89=OBBO @VH5=ь 
AHP,  AHP [19], ELECTRE [20], TOPSIS, SMART B0 mSmart 7 B>G:8 7>@C 
<>6;82>ABV >1@>1:8 40=8E @V7=8E B8?V2 B0 <V=V<0;ь=>3> G0AC 22545==O 40=8E 
(:V;ь:VABь <0B@8Fь ?0@=8E ?>@V2=O=ь). �AB0=>2;5=>, I> <5B>48 TOPSIS, SMART B0 
mSmart є =09:@0I8<8 7 B>G:8 7>@C <V=V<0;ь=>3> G0AC 22545==O 40=8E, >A:V;ь:8 2>=8 
28<030NBь ?>1C4>28 ;8H5 >4=VєW <0B@8FV ?0@=8E ?>@V2=O=ь.  5B>48 TOPSIS B0  

ELECTRE 4>?CA:0NBь >1@>1:C BV;ь:8 :V;ь:VA=8E 40=8E. #@>B5, <5B>48 AHP B0 
MAHP 28<030NBь ?>1C4>28 45:V;ь:>E <0B@8Fь ?0@=8E ?>@V2=O=ь, 2 70;56=>ABV 2V4 
:V;ь:>ABV 0;ьB5@=0B82, 0;5 FV <5B>48 4>72>;ONBь >1@>1:C 40=8E @V7=>3> B8?C V 
=040NBь 28A>:C 4>AB>2V@=VABь >B@8<0=8E @VH5=ь. 
!0 >A=>2V ?@>2545=>3> 0=0;V7C 1030B>:@8B5@V0;ь=8< <5B>4>< ?@89=OBBO @VH5=ь, 

2 @0<:0E 40=>W AB0BBV 70?@>?>=>20=> 28:>=0B8 ?>@V2=O==O <5B>4V2 AHP B0 mSmart, 
2@0E>2CNG8 B0:V D0:B>@8 O:: 045:20B=VABь 4> 7<V= 0;ьB5@=0B82 01> :@8B5@VW2; 
3=CG:VABь C ?@>F5AV ?@89=OBBO @VH5=ь; >1G8A;N20;ь=0 A:;04=VABь; 045:20B=VABь 
?V4B@8<:8 3@C?>2>3> ?@89=OBBO @VH5=ь; :V;ь:VABь 0;ьB5@=0B82=8E <0@H@CBV2 B0 
:@8B5@VW2 [6]. 
�5B0 @>1>B8.  5B>N 40=>W @>1>B8 є ?@>2545==O ?>@V2=O;ь=>3> 0=0;V7C <5B>4V2 AHP 

B0 mSmart 4;O @>72’O70==O >?5@0B82=8E 7040G B@0=A?>@B=>W ;>3VAB8:8, I> 4>72>;8Bь 
287=0G8B8 <5B>4 7 4;O ?V4B@8<:8 ?@89=OBBO @VH5=ь :>>@48=0B>@0 :><0=48 
2>;>=B5@V2. 

 �;O 4>AO3=5==O ?>AB02;5=>W <5B8 1C;8 AD>@<C;ь>20=V =0ABC?=V 7040GV: 
– 287=0G8B8 40=V 4;O 7040GV 281>@C =09:@0I>3> <0@H@CBC 4;O :><0=48 

2>;>=B5@V2 2 C<>20E 48=0<VG=8E 7<V= 7>2=VH=ь>3> A5@54>28I0;  
– @>72’O70B8 ?>AB02;5=C 7040GC <5B>40<8 AHP B0 mSmart; 
– 28:>=0B8 ?>@V2=O==O <5B>4V2 AHP B0 mSmart =0 >A=>2V D0:B>@V2, 2:070=8E 2 [6].  

�A=>2=0 G0AB8=0. $>73;O=5<> 7040GC 4>AB02:8 @5AC@AC 7 "45A8 4> )5@A>=C. �C;> 
>1@0=> G>B8@8 <0@H@CB8 (482. @8A. 1). �>65= <0@H@CB @>718B> =0 4V;O=:8 70 O:8<8 
70:@V?;5=> 5:A?5@B-2>;>=B5@. &0:, ?5@H89 (4>268=0 231 :<) B0 4@C389 (4>268=0 232 
:<) <0@H@CB8 @>718B> =0 13 4V;O=>:, B@5BV9 (4>268=0 201 :<) B0 G5B25@B89 (4>268=0 
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297 :<) =0 12 4V;O=>:. !0 @8AC=:C 5 ?>:070=V 2V:=0, O:V 2V4>1@060NBь ?5@H5 2V:=> 
:>@8ABC20Fь:>3> V=B5@D59AC <>1V;ь=>3> 4>40B:C B@ь>E  5:A?5@BV2-2>;>=B5@V2 7 
2=5A5=8<8 40=8<8 I>4> AB0=C 2V4?>2V4=>W 4V;O=:8 ?5@H>3> <0@H@CBC: O:>ABV 
4>@>6=ь>3> ?>:@8BBO, =0O2=>ABV =5157?5:8, <>6;82>ABV 70?@02:8 B0 @5<>=BC B5E=V:8.  

 
 8A. 1. �>3VAB8G=V <0@H@CB8 7 "45A8 4> )5@A>=C [21] 

 

�;O 281>@C 2V4?>2V4=>3> <0@H@CBC 1C;> >1@0=> 1C;> 287=0G5=> =0ABC?=V 
:@8B5@VW, O:V ?@54AB02;ONBьAO @V7=8<8 B8?0<8 40=8E: 
– �V4AB0=ь <V6 B>G:0<8 2V4?@02:8 4> B>G:8 ?>B@518 @5AC@AC (:@8B5@V9 C1 . 

– %5@54=V9 G0A 4>AB02:8 @5AC@AC (:@8B5@V9 C2);  
– /:VABь 4>@>6=ь>3> ?>:@8BBO (:@8B5@V9 C3);  
– !0O2=VABь =5157?5:8 (:@8B5@V9 C4);  
–  >6;82VABь 4>70?@02:8 (:@8B5@V9 C5);  
–  >6;82VABь @5<>=BC B5E=V:8 (:@8B5@V9 C6).  

� B01;8FV 1 ?@54AB02;5=> 72545=V 40=V 70 :@8B5@VO<8 >B@8<0=8<8 2V4 
2>;>=B5@V2 5:A?5@BV2 B0 :>>@48=0B>@0 :><0=48 2>;>=B5@V2. 

"01;8FO 1 

�0=V 4;O @VH5==O ;>3VAB8G=>3> 70240==O 
 %1 

(2V4AB0=ь) 
%2 

(G0A) 
%3 

(O:VABь 4>@>38) 
%4 

(@V25=ь =5157?5:8) 
%5 

(4>70?@02:0) 
%6 

(@5<>=B) 

�1 231 3.54 704>2V;ь=5 A5@54=V9 2 =0O2=>ABV =5<0є 

�2 232 4 704>2V;ь=5 =87ь:89 =5<0є 2 =0O2=>ABV 

�3 201 2.3 704>2V;ь=5 A5@54=V9 =5<0є =5<0є 

�4 297 3.3 4>1@5 A5@54=V9 2 =0O2=>ABV 2 =0O2=>ABV 
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�0AB>ACє<> <5B>4 AHP 4;O @>72’O7:C ?>AB02;5=>W 7040GV. #@54AB028<> =0HC 
7040GC C 283;O4V Vє@0@EVW:  5B0 – �@8B5@VW-�;ьB5@=0B828 (@8A. 2). 

 
 8A.2. І5@0@EVW 4;O 7040GV 281>@C =09:@0I>3> <0@H@CBC 

 

!0 @8AC=:C 3 ?@54AB02;5=> ?>?0@=5 ?>@V2=O==O :@8B5@VW2 B0 0;ьB5@=0B82 70 
:@8B5@VO<8. 

 
 8A.3.  0B@8FV ?>?0@=8E ?>@V2=O=ь 4;O 42>E @V2=V2 Vє@0@EVW 

 

"B@8<0=> =0ABC?=V 7=0G5==O 3;>10;ь=8E >FV=>: 0;ьB5@=0B82: S2= 0,476; S1= 
0,206; S4= 0,176; S3= 0,141. #VA;O 2?>@O4:C20==O 0;ьB5@=0B82 70 3;>10;ь=8<8 
>FV=:0<8, >B@8<0=> =0ABC?=5 @0=6C20==O: A2 A1A4A3. 

!0 @8AC=:C 4 ?>:070=> 7=0G5==O 3;>10;ь=8E >FV=>: 0;ьB5@=0B82. 

 
 8A. 4. �=0G5==O 3;>10;ь=8E >FV=>: 0;ьB5@=0B82  
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�=0945<> @VH5==O ?>AB02;5=>W 7040GV <5B>4>< mSmart. #VA;O 2=5A5==O 7=0G5=ь 
:@8B5@VW2 �V4AB0=ь B0 +0A 2 <0B@8FN @VH5=ь 28:>=0=> ?5@5EV4 4> <5B>4C  mSmart 
[15]7 :V;ь:VA=8<8 40=8<8 (B01;.2). 

"01;8FO 2  

�V;ь:VA=V 40=V 4;O @VH5==O 70240==O 
 %1 

(2V4AB0=ь) 
%2 

(G0A) 
%3 

(O:VABь 
4>@>38) 

%4 

(@V25=ь 
=5157?5:8) 

%5 

(4>70?@02:0) 
%6 

(@5<>=B) 

�1 231 3.54 0,6      0,46       0,512 0,435 

�2 232 4 0,66   0,31      0,513 0,434 

�3 201 2.3 0,46    0,5                     0,528 0,415 

�4 297 3.3 0,53              0,5        0,579 0,488 

 

#@8 70AB>AC20==V <5B>4C  mSmart  4> 28@VH5==O 7040GV 7=0E>465==O =09:@0I>3> 
<0@H@CBC >B@8<0=> =0ABC?=5 @0=6C20==O 0;ьB5@=0B82: �2 A1A3A4. !0 @8A. 5 

?>:070=> 7=0G5==O 3;>10;ь=8E >FV=>: 0;ьB5@=0B82.             

 
 8A. 5. $0=6C20==O 0;ьB5@=0B82, >B@8<0=5 70 <5B>4>< mSmart 

 

�>@V2=O;ь=89 0=0;V7 <5B>4V2 AHP B0 mSmart. �;O ?>@V2=O==O <5B>4V2 AHP B0 
mSmart 1C;8 @>73;O=CBV D0:B>@8, 70?@>?>=>20=V 2 [6]: 

1. 045:20B=VABь 4> 7<V= 0;ьB5@=0B82 01> :@8B5@VW2; 
2. 3=CG:VABь C ?@>F5AV ?@89=OBBO @VH5=ь;  
3. >1G8A;N20;ь=0 A:;04=VABь; 
4. 045:20B=VABь ?V4B@8<:8 3@C?>2>3> ?@89=OBBO @VH5=ь; 
5. :V;ь:VABь 0;ьB5@=0B82=8E <0@H@CBV2 B0 :@8B5@VW2. 

А45:20B=VABь 4> 7<V= 0;ьB5@=0B82. #V4 G0A ?@89=OBBO @VH5==O :>>@48=0B>@>< 
2>;>=B5@V2, I>4> 281>@C <0@H@CBC ?5@52575==O 3C<0=VB0@=>W 4>?><>38 01> ;N459 2 
C<>20E 2V9Aь:>28E 4V9 <>65 7<V=N20B8Aь :V;ь:VABь 4>ABC?=8E <0@H@CBV2 
B@0=A?>@BC20==O. �060=>, I>1 <5B>4 1C2 ABV9:8< 4> 7<V=8 :V;ь:>ABV 0;ьB5@=0B82. 

#V4 G0A @>72'O7:C 287=0G5==O =09:@0I>3> <0@H@CBC B@0=A?>@BC20==O :><0=4>N 
2>;>=B5@V2 7 <. "45A0 4> <. )5@A>= ?V4 G0A 28:>@8AB0==O <5B>4C AHP  >B@8<0=> 
=0ABC?=5 @0=6C20==O 0;ьB5@=0B82: 

�2 A1A4 A3. 

�;O ?5@52V@:8 ABV9:>ABV <5B>4C I>4> 7<V=8 :V;ь:>ABV 0;ьB5@=0B82, 1C;> 22545=> 
4>40B:>289 ?’OB89 0;ьB5@=0B82=89 <0@H@CB. � @57C;ьB0BV 5:A?5@8<5=BC 4>40B:>20 
0;ьB5@=0B820 �5 ?>:@>:>2> >18@0;0Aь @V2=>N >4=VєW 7 VA=CNG8E 0;ьB5@=0B82. 
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' 28?04:C, :>;8 0;ьB5@=0B820 �5 4>@V2=N20;0 0;ьB5@=0B82V �1, >B@8<0=> 

@0=6C20==O  �2 A5=A1 A4 A3,  7=0G5==O 3;>10;ь=8E >FV=>: 0;ьB5@=0B82 C 
Fь><C 28?04:C ?>:070=> =0 @8AC=:C 60. 

' 28?04:C, :>;8 0;ьB5@=0B820 �5 4>@V2=N20;0 0;ьB5@=0B82V �2, >B@8<0=> 

@0=6C20==O  A2=A5A1 A4 A3,  7=0G5==O 3;>10;ь=8E >FV=>: 0;ьB5@=0B82 C 
Fь><C 28?04:C ?>:070=> =0 @8AC=:C 61. 

' 28?04:C, :>;8 0;ьB5@=0B820 �5 4>@V2=N20;0 0;ьB5@=0B82V �3, >B@8<0=> 

@0=6C20==O  A2 A1 A4A3=�5,  7=0G5==O 3;>10;ь=8E >FV=>: 0;ьB5@=0B82 C 
Fь><C 28?04:C ?>:070=> =0 @8AC=:C 62. 

' 28?04:C, :>;8 0;ьB5@=0B820 �5 4>@V2=N20;0 0;ьB5@=0B82V �4, >B@8<0=> 

@0=6C20==O  A2 A1 A4=�5 A3,  7=0G5==O 3;>10;ь=8E >FV=>: 0;ьB5@=0B82 C 
Fь><C 28?04:C ?>:070=> =0 @8AC=:C 63.   

  
0                                                                    1 

    
2                                                                    3 

 8A. 6. $0=6C20==O 0;ьB5@=0B82  ?@8 4>A;V465==V 045:20B=>ABV 4> 7<V= 0;ьB5@=0B82  

<5B>4C �!$ 

 

� @57C;ьB0BV 4>A;V465==O 2AB0=>2;5=>, I> C 2AVE 28?04:0E  =09:@0I>N є 
0;ьB5@=0B820 �2 V ?>@O4>: @0=6C20==O =5 7<V=82AO, B>1B> <5B>4 AHP є ABV9:8< I>4> 
7<V=8 0;ьB5@=0B82. 

#@>2545=> 4>A;V465==O <5B>4C mSmart =0 ABV9:VABь I>4> 7<V=8 :V;ь:>ABV 
0;ьB5@=0B82 B0: O: <8 F5 7@>18;8 4;O <5B>4C AHP. #@8 70AB>AC20==V <5B>4C  mSmart  
4> 28@VH5==O 7040GV 7=0E>465==O =09:@0I>3> <0@H@CBC 1C;> >B@8<0=> =0ABC?=5 
@0=6C20==O 0;ьB5@=0B82: �2 A1A3 A4.  

' 28?04:C, :>;8 0;ьB5@=0B820 �5 4>@V2=N20;0 0;ьB5@=0B82V �1, >B@8<0=> 

@0=6C20==O  A2 A1=A5 A3 A4,  7=0G5==O 3;>10;ь=8E >FV=>: 0;ьB5@=0B82 C 
Fь><C 28?04:C ?>:070=> =0 @8AC=:C 70. 

' 28?04:C, :>;8 0;ьB5@=0B820 �5 4>@V2=N20;0 0;ьB5@=0B82V �2, >B@8<0=> 

@0=6C20==O  A2= A5 A1A3 A4,  7=0G5==O 3;>10;ь=8E >FV=>: 0;ьB5@=0B82 C 
Fь><C 28?04:C ?>:070=> =0 @8AC=:C 71. 

' 28?04:C, :>;8 0;ьB5@=0B820 �5 4>@V2=N20;0 0;ьB5@=0B82V �3, >B@8<0=> 

@0=6C20==O  A2 A1 A3=A5 A4,  7=0G5==O 3;>10;ь=8E >FV=>: 0;ьB5@=0B82 C 
Fь><C 28?04:C ?>:070=> =0 @8AC=:C 72. 



І!("$ �&��� &�  �&� �&�+!І  �&"�� �  "���.��!!І ▪ 2023 ▪ &>< 13, № 1-2 

41 

' 28?04:C, :>;8 0;ьB5@=0B820 �5 4>@V2=N20;0 0;ьB5@=0B82V �4, >B@8<0=> 

@0=6C20==O  A2 A1 A3A4=A5,  7=0G5==O 3;>10;ь=8E >FV=>: 0;ьB5@=0B82 C 
Fь><C 28?04:C ?>:070=> =0 @8AC=:C 73.  

 
0                                                              1  

 
2                                                                3  

 8A. 7. $0=6C20==O 0;ьB5@=0B82  ?@8 4>A;V465==V 045:20B=>ABV 4> 7<V= 0;ьB5@=0B82  

<5B>4C mSmart 
 

� @57C;ьB0BV 4>A;V465==O 2AB0=>2;5=>, I> C 2AVE 28?04:0E  =09:@0I>N є 
0;ьB5@=0B820 �2 V ?>@O4>: @0=6C20==O =5 7<V=82AO, >B65 <5B>4 mSmart B0:>6 
28O282AO  ABV9:8< I>4> 7<V=8 :V;ь:>ABV 0;ьB5@=0B82. 
А45:20B=VABь 4> 7<V= :@8B5@VW2. �=0;>3VG=5 4>A;V465==O ?@>2545=> I>4> 7<V=8 
:V;ь:>ABV :@8B5@VW2. �C45<> ?>A;V4>2=> 4>102;OB8 4>40B:>289 :@8B5@V9 %7, O:V9 1C45 
4>@V2=N20B8 VA=CNG8< :@8B5@VO<, V ?5@52V@8<>, O: 2=5A5==O 4>40B:>2>W 0;ьB5@=0B828 
1C45 2?;820B8 =0 @0=6C20==O 0;ьB5@=0B82. 

�0AB>AC20==O <5B>4C AHP. "B@8<0=> =0ABC?=5 @0=6C20==O: �2A1A4A3. 

A2 A1A3 A4, O:I> %1=%7 (7 2V4?>2V4=8<8 7=0G5==O<8 3;>10;ь=8E >FV=>: [ 
0,456 0,209 0,69 0,166]); 

A2 A1A4 A3, O:I> %2=%7 (7 2V4?>2V4=8<8 7=0G5==O<8 3;>10;ь=8E >FV=>: 
[0,459 0,208 0,171  0,162]); 

A2 A1A4 A3, O:I> %3=%7 (7 2V4?>2V4=8<8 7=0G5==O<8 3;>10;ь=8E >FV=>: 
[0,507 0,211 0,167  0,115]); 

A2 A1A4 A3, O:I> %4=%7 (7 2V4?>2V4=8<8 7=0G5==O<8 3;>10;ь=8E >FV=>: 
[0,514 0,205 0,157  0,124]);  

A2 A4A1 A3, O:I> %5=%7 (7 2V4?>2V4=8<8 7=0G5==O<8 3;>10;ь=8E >FV=>: 
[0,447 0,203 0,199  0,151]) 

A2 A1A4 A3, O:I> %6=%7 (7 2V4?>2V4=8<8 7=0G5==O<8 3;>10;ь=8E >FV=>: 
[0,454 0,206 0,202  0,138]). 

"B@8<0=>, I> C 42>E 28?04:0E :>;8:  %1=%7,  %5=%7 0;ьB5@=0B820 �2 70;8H8;0Aь 
=09:@0I>N, 0;5 2 ?5@H><C 28?04:C ?@V>@8B5B=VABь 0;ьB5@=0B82 �3, �4 7<V=8;0AO. ' 
4@C3><C 28?04:C 0;ьB5@=0B820 �4 28O28;0Aь =09:@0I>N =V6 0;ьB5@=0B828 �1 B0 �3. 
$>73;O=5<> <5B>4 mSmart. &0:>6 ?>A;V4>2=> 4>40є<> :@8B5@V9 %7, O:V9 1C45 
4>@V2=N20B8 VA=CNG8< 0;ьB5@=0B820<. "B@8<0=>  =0ABC?=5 @0=6C20==O 0;ьB5@=0B82: 
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A2 A1A3 A4, O:I> %1=%7 (7 2V4?>2V4=8<8 7=0G5==O<8 3;>10;ь=8E >FV=>:   
[0,544 0,504 0,493  0,465]); 

A2 A1A3 A4, O:I> %2=%7 (7 2V4?>2V4=8<8 7=0G5==O<8 3;>10;ь=8E >FV=>: 
[0,536 0,499 0,494  0,478]); 

A2 A1A4 A3, O:I> %3=%7 (7 2V4?>2V4=8<8 7=0G5==O<8 3;>10;ь=8E >FV=>: 
[0,507 0,211 0,167  0,115]); 

A2 A1A3 A4, O:I> %4=%7 (7 2V4?>2V4=8<8 7=0G5==O<8 3;>10;ь=8E >FV=>: 
[0,567 0,499 0,474  0,470]);  

A2 A1A4 A3, O:I> %5=%7 (7 2V4?>2V4=8<8 7=0G5==O<8 3;>10;ь=8E >FV=>: 
[0,539 0,499 0,484  0,482]);  

A2 A1A4 A3, O:I> %6=%7 (7 2V4?>2V4=8<8 7=0G5==O<8 3;>10;ь=8E >FV=>: 
[0,540 0,500 0,485  0,479]). 

"B65 C 42>E 28?04:0E :>;8:  %3=%7, %5=%7, %6=%7 0;ьB5@=0B820 �2 70;8H8;0Aь 
=09:@0I>N 40;V 945 0;ьB5@=0B820 �1, 0;5 7<V=8;0Aь ?@8>@VB5B=VABь 0;ьB5@=0B82 �3 
B0 �4. 

&0:8< G8=><, C @07V 7<V=8 :V;ь:>ABV :@8B5@VW2 >10 <5B>48 =5 є ABV9:8<8, 0;5 
<5B>4 mSmart 283;O40є 1V;ьH ABV9:8<, B0: O: ?@V>@8B5B=VABь ?5@H8E 42>E 
0;ьB5@=0B82 70;8H0єBьAO =57<V==>N. 
�=CG:VABь C ?@>F5AV ?@89=OBBO @VH5=ь. � [6] 70?@>?>=>20=> 4;O >FV=N20==O 
3=CG:>ABV C ?@>F5AV ?@89=OBBO @VH5=ь ?V4@0E>2C20B8 :V;ь:VABь >FV=>:, O:V 28:>=CNBь 
5:A?5@B8 ?V4 G0A 70AB>AC20==O <5B>4V2 MCDM. 

$>73;O40єBьAO 7040G0 7=0E>465==O =09:@0I>W 0;ьB5@=0B828 Ai 7 n <>6;828E, 4;O 
281>@C O:>W 5:A?5@B8 <0NBь >FV=8B8 :>6=C 0;ьB5@=0B82C 70 m :@8B5@VO<8 Сj. 

#V4@0ECє<> ?>:07=8: 3=CG:>ABV C ?@>F5AV ?@89=OBBO @VH5==O ?V4 G0A 
70AB>AC20==O <5B>4C <5B>40 AHP.  

� <5B>4V AHP 5:A?5@B0<8 1C4CєBьAO n+1 <0B@8FO ?0@=8E ?>@V2=O=ь [7].  0B@8FO 
?0@=8E ?>@V2=O=ь <0є 2;0AB82VABь 72>@>B=>W A8<5B@8G=>ABV, B>1B> 1/ji ija a  , 45 

ija – 5;5<5=B <0B@8FV ?>@V2=O=ь , 1,...,i j n   (4;O <0B@8FV ?0@=8E ?>@V2=O=ь 
0;ьB5@=0B82) 01>   , 1,...,i j m  (4;O <0B@8FV ?0@=8E ?>@V2=O=ь :@8B5@VW2).  

!0 ?5@H><C 5B0?V ?@>2>48BьAO AB@C:BC@870FVO 7040GV C 283;O4V Vє@0@EVG=>W 
AB@C:BC@8 7 45:V;ь:><0 @V2=O<8: <5B0 – :@8B5@VW – 0;ьB5@=0B828. Іє@0@EVO 1C4CєBьAO 7 
25@H8=8,  G5@57 ?@><V6=V @V2=V, 4> =09=86G>3> @V2=O. �;O 4@C3>3> @V2=O Vє@0@EVW 
?>@V2=NNBьAO :@8B5@VW <V6 A>1>N ?> 2V4=>H5==N 4> 7030;ь=>W <5B8 V 1C4CєBьAO >4=0 
<0B@8FO ?0@=8E ?>@V2=O=ь @>7<V@C mm . � A8;C 72>@>B=>W A8<5B@8G=>ABV <0B@8FV 
?0@=8E ?>@V2=O=ь 5:A?5@B0<8 4;O ?>@V2=O==O :@8B5@VW2 28:>=CєBьAO  
( 1) / 2m m >FV=>:. 
�;O B@5Bь>3>  @V2=O Vє@0@EVW ?>@V2=NNBьAO n 0;ьB5@=0B82 Ai ?> 2V4=>H5==N 4> 

:>6=>3> 7 m :@8B5@VW2 Cj. � A8;C 72>@>B=>W A8<5B@8G=>ABV <0B@8FV ?0@=8E ?>@V2=O=ь 
5:A?5@B0<8 4;O ?>@V2=O==O 0;ьB5@=0B82 28:>=CєBьAO ( 1) / 2mn n   >FV=>:. 

&0:8< G8=><, >B@8<Cє<>, I> ?>:07=8: 3=CG:>ABV J C ?@>F5AV ?@89=OBBO @VH5==O 
?V4 G0A 70AB>AC20==O <5B>4C <5B>40 AHP 4>@V2=Nє:   
    ( 1) / 2 ( 1) / 2AHPJ m m mn n    .  (1) 

�;O @>7@0EC=:C ?>:07=8:0 3=CG:>ABV C ?@>F5AV ?@89=OBBO @VH5==O ?V4 G0A 
70AB>AC20==O <5B>4C <5B>40 mSmart 1C45<> 2@0E>2C20B8 B5, I> 5:A?5@B8 
?@87=0G0NBь 2038 m :@8B5@VO<8 Сj, 4;O :>6=>3> 7 :@8B5@VW2 >18@0NBь 4VN =04 m 
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The article is devoted to the issue of determining the best logistics route when solving operational problems of 

transport logistics under martial law by a team of volunteers. The article reviews multi-criteria decision-

making methods used to solve operational problems of transport logistics. The choice of the best route for 
transporting passengers or cargo is affected by changes in the state of the external environment, which 

dynamically changes during military operations. All members of the volunteer team, who have up-to-date 

information on the conditions of the routes, are involved in the rapid assessment of the state of the external 

environment. This information is transferred to the coordinator of the volunteer team, who makes a decision 

on the choice of the logistics route. In the conditions of martial law, both the number of logistics routes and 

the state of the routes can change dynamically. Thus, the methods used by the volunteer coordinator to 

support decision-making should be robust to changes in the number of possible logistical routes and their 

changes. And also have a small computational complexity and support group decision making. The article 

compared AHP (Analytic Hierarchy) and mSmart methods based on such factors as: adequacy to changes in 

alternatives or criteria; flexibility in the decision-making process; computational complexity; adequacy of 

group decision-making support; number of alternative routes and criteria. The task of choosing the best 

possible route from Odesa to Kherson was considered. The results showed that both methods are suitable for 

solving the problem of choosing the best route, but the mSmart method turned out to be better in terms of the 

factors considered in the work. 

Keywords: multi-criteria decision-making methods; transport logistics; a team of volunteers; AHP; mSmart 
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