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§1.5 *�($"����*�/ �"��%&��� &� �!!"��*��!�� #��)�� �" 

�"��%&�+!"�"  �!��� �!&' (#5@F>28G &."., '=V25@A8B5B �>@>;S 
�0=8;0) 

 

�ABC?. �>AB@0 :>=:C@5=B=0 1>@>BP10 28<030є 2V4 ACG0A=8E ?V4?@8є<AB2 
70AB>AC20==S V==>20FV9=8E ?V4E>4V2 4> ?;0=C20==S B0 C?@02;V==S @CE>< 

B>20@=8E ?>B>:V2 2V4 28@>1=8:0 3>B>2>W ?@>4C:FVW 4> A?>6820G0, 70A=>20=8E 

=0 ?@8=F8?0E ;>3VAB8:8. &0:, F8D@>2V70FVS ;>3VAB8G=>3> <5=546<5=BC 

71V;PHCє H284:VABP V B>G=VABP >1@>1:8 40=8E, I> 40є 25;8:C 5:>=><VR G0AC, 

@5AC@AC B0 71V;PHCє H0=A8 1CB8 1V;PH CA?VH=8< B0 :>=:C@5=B>A?@><>6=8< 

;>3VAB8G=8< ?V4?@8є<AB2><. �==>20FV9=89 ?V4EV4 B0 F8D@>2V70FVS ;>3VAB8:8 

4>:>@V==> <>65 7<V=8B8 B0 ?>:@0I8B8 @>1>BC :>6=>W ACG0A=>W ;>3VAB8G=>W 

:><?0=VW.   

%CG0A=V 1V7=5A-D>@<C20==S 74V9A=RRBP A2>R 4VS;P=VABP C 48=0<VG=><C 

A5@54>28IV, 2 S:><C 2V41C20RBPAS H284:V 9 ?>ABV9=V 7<V=8 B5E=>;>3V9. 

*8D@>20 B@0=A<VAVS V=D>@<0FV9=8E 40=8E, 70:>4>20=8E C 48A:@5B=V A83=0;P=V 

V<?C;PA8, H8@>:> 70AB>A>2CєBPAS 2 ACG0A=8E ;>3VAB8G=8E A8AB5<0E [1].  

�8:;04 >A=>2=>3> <0B5@V0;C. �>3VAB8:0 2 C?@02;V==S ?V4?@8є<AB2>< є 
?>BC6=8< D0:B>@>< :>=:C@5=B>A?@><>6=>ABV, 1> A0<5 ;>3VAB8:0 AP>3>4=V 

?@>?>=Cє V=AB@C<5=B0@V9 C?@02;V==S B0:8< 206;828< :@8B5@Vє< 

:>=:C@5=B>A?@><>6=>ABV ?V4?@8є<AB20 S: «G0A», 0 =5 «FV=0» V «S:VABP». 

�>3VAB8:0 2V4>1@060є V=B53@0;P=89 9>3> E0@0:B5@ G5@57 C?@02;V==S 

;0=FR30<8 ?>AB0G0==S. %;V4 ?@83040B8 V=B53@0;P=C :>=F5?FVR ;>3VAB8:8 - 

Supply Chain Managem5nt. �, =093>;>2=VH5, F5 B5, I> ;>3VAB8:0 - F5 ACG0A=0 

:>=F5?FVS V B5E=>;>3VS 5D5:B82=>3> <5=546<5=BC, =0C:0 A8AB5<=8E V 

?@>F5A=8E V==>20FV9, S:V 107CRBPAS =0 :>=F5?FVW 7030;P=>3> C?@02;V==S 

S:VABR Total Quality Management. 
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&0:8< G8=><, ;>3VAB8:0 - F5 ACG0A=0 :>=F5?FVS 5D5:B82=>3> 

<5=546<5=BC, ACBP S:>W ?>;S30є 2 C?@02;V==V <0B5@V0;P=8< B0 V=D>@<0FV9=8< 

?>B>:0<8 7 <5B>R <V=V<V70FVW AC:C?=8E 28B@0B 2 ;0=FR30E ?>AB0G0==S, 

AB2>@5==S 4>40B:>2>W FV==>ABV B>20@C 4;S A?>6820GV2 V D>@<C20==S 

4>A:>=0;8E B0 :>=:C@5=B>A?@><>6=8E ;0=FR3V2 ?>AB0G0==S. &0:, 

;>3VAB8G=89 <5=546<5=B 40є :><?0=VW 4>AS3=CB8 I5 :@0I8E @57C;PB0BV2. 

�VBG87=S=V =0C:>2FV E0@0:B5@87CRBP «;>3VAB8G=89 <5=546<5=B» S: 

<5=546<5=B C ;>3VAB8G=8E A8AB5<0E =0 70A040E B5>@VW ;>3VAB8:8. �>=8 

210G0RBP 4>FV;P=VABP ?>є4=0==S ;>3VAB8:8 B0 <5=546<5=BC S: «:><?;5:A=>W 

;>:0;V7>20=>W A8AB5<8 C?@02;V==S <0B5@V0;P=8<8 B0 V=D>@<0FV9=8<8 

?>B>:0<8», I> 40є 2V4?>2V4=89 5D5:B 2 C?@02;V==V ;>3VAB8G=8<8 :><?0=VS<8. 

�A=Cє 45:V;P:0 ?V4E>4V2 4> 70AB>AC20==S ;>3VAB8G=>3> <5=546<5=BC. 

�>3VAB8G=89 ?V4EV4 4> <5=546<5=BC =03>;>HCє =0 <>6;82>ABV B0 206;82>ABV 

>B@8<0==S <0:A8<0;P=>3> ?@81CB:C S: <V:@>-, B0: V <0:@>5:>=><VG=8<8 

A8AB5<0<8 (>:@5<8<8 ?V4?@8є<AB20<8, FV;8<8 30;C7S<8, @53V>=0<8, 

:@0W=0<8, B>I>) 2 @57C;PB0BV ;>3VAB8G=>3> C?@02;V==S =8<8 70 @0EC=>:, ?>-

?5@H5, <V=V<V70FVW A0<5 AC:C?=8E 28B@0B; ?>-4@C35, 70 @0EC=>: AB2>@5==S 

4>40B:>2>W A?>682G>W FV==>ABV B>20@C (?>A;C38) :>6=8< CG0A=8:>< ;0=FR30 

?>AB0G0==S. �><V=CRG5 7=0G5==S 2 A8AB5<V ;>3VAB8G=>3> <5=546<5=BC, <0є, 

S:, 4> @5GV, V 2 A8AB5<V B@048FV9=>3> <5=546<5=BC 28:>@8AB0==S ?@>F5A=>3> 

?V4E>4C. %0<5 2 FP><C V ?>;S30є >4=0 7 :;RG>28E V 28@VH0;P=8E ?5@5203 

;>3VAB8G=>3> <5=546<5=BC. �> A0<5 2 <><5=B ?5@540GV >?5@0FVW G8 S:>WAP 

@>1>B8 2V4 >4=>3> 28:>=02FS 4> V=H>3>, S: ?@028;>, 28=8:0RBP ACBBє2V 

2B@0B8, ?>29S70=V 7 >GV:C20==S<8 B0 @>7V@20==S< ;0=FR30 28:>=0==S ?@>F5AC, 

G8 V=H>W @>1>B8. � A2>R G5@3C, ?>B>:>289 ?V4EV4 4> C?@02;V==S ;>3VAB8G=8<8 

?@>F5A0<8 48:BCє =5>1EV4=VABP 70AB>AC20==S <5B>4>;>3VW @5V=68=V@8=3C 

1V7=5A-?@>F5AV2, 2@0E>2CRG8 ;>3VAB8G=V 0A?5:B8. '7030;P=5==S A?5F8DVG=8E 
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>A>1;82>AB59 ;>3VAB8G=8E 1V7=5A-?@>F5AV2 4>72>;Sє 28S28B8 ?5@52038, S:V 

A;V4 28:>@8AB>2C20B8 ?@8 70AB>AC20==V ?>B>:>2>3> ?V4E>4C 4> C?@02;V==S 

;>3VAB8G=8<8 ?@>F5A0<8. &><C, 2 C<>20E 3;>10;V70FVW 5:>=><V:8, :>;8 

:>=:C@CRBP <V6 A>1>R =5 ABV;P:8 >:@5<V ?V4?@8є<AB20 (:><?0=VW, DV@<8), 

A:V;P:8 ;0=FR38 ?>AB0G0==S, 2 S:V V=B53@>20=V FV ?V4?@8є<AB20, ;>3VAB8G=89 

<5=546<5=B =01C20є >A>1;82>3> 7=0G5==S 2 7030;P=V9 A8AB5<V <5=546<5=BC. 

$>;P ;>3VAB8G=>3> <5=546<5=BC 2 7030;P=V9 A8AB5<V <5=546<5=BC 

287=0G0єBPAS =5>1EV4=VABR F5=B@0;V7>20=>W :>>@48=0FVW @V7=8E 284V2 

;>3VAB8G=>W 4VS;P=>ABV B0 ?@89=SBBS :><?@><VA=8E 20@V0=BV2 @VH5=P C 

2V4?>2V4=>ABV 7 >A=>2=8<8 ;>3VAB8G=8<8 :>=F5?FVS<8 [2].  

 5B0 ;>3VAB8G=>3> <5=546<5=BC, >G5284=>, ?>;S30є C ?>HC:C 1V;PH 
5D5:B82=8E V 4Vє28E A?>A>1V2 ?5@5<VI5==S @5AC@AV2 V ?@>4C:BV2 2V4 704C<C 4> 
7025@H5==S V, =0@5HBV, 4> A?>6820G0. �;5 @CHV9=>R A8;>R F8E 4V9 є 
704>2>;5==S A?>682G>3> ?>?8BC V =040==S =09:@0I>3> A5@2VAC 4;S 
CB@8<0==S :;Vє=BV2 V ?V4B@8<:8 WE=P>W 704>2>;5=>ABV H;SE>< 704>2>;5==S 
WE=VE ?>B@51. "A:V;P:8 :;Vє=B8 28<030RBP :@0I>3> >1A;C3>2C20==S, є 
=5>1EV4=VABP 4>AB02;SB8 ?@>4C:FVR (?>A;C38) H284H5, B>G=VH5 V 7 28A>:8< 
@V2=5< S:>ABV. %0<5 7024S:8 ;>3VAB8G=><C <5=546<5=BC 2840єBPAS <>6;828< 
4>AS3=CB8 28I>3> @V2=S 704>2>;5=>ABV :;Vє=BV2 [3].  

*S <5B0 :>=:@5B87CєBPAS =0ABC?=8<8 ?V4FV;S<8: 
3 30@0=BVS >?B8<0;P=>ABV @CEC ?>B>:C <0B5@V0;V2 V B>20@V2, I> 

70157?5GCє =04V9=VABP ?>AB0G0==S ?@8 <V=V<0;P=8E 28B@0B0E V @0FV>=0;P=><C 
28:>@8AB0==V VA=CRG8E ?>BC6=>AB59;  

3 AB2>@5==S A8AB5<8 :>=B@>;R, S:0 @>7:@820є =5@0FV>=0;P=V ?@>F5A8 V 
D>@<Cє =>2V FV;V DV@<8 =0 >A=>2V 7VAB02;5==S 28B@0B V 4>E>4V2 (B>1B> 0=0;V7C 
28B@0B V @57C;PB0BV2);  

3 AB2>@5==S DC=:FV>=0;P=> =5AC?5@5G;82>W >@30=V70FV9=>W AB@C:BC@8 

DV@<8.  
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)V4 ?@>F5AC ;>3VAB8G=>3> <5=546<5=BC 74V9A=Rє C?@02;V=AP:89 

?5@A>=0; DV@<8, S:89 73V4=> 7 @V2=S<8 F8D@>2>W 3@0<>B=>ABV B0 2AB0=>2;5=8< 

@V2=5< :><?5B5=FVW V E0@0:B5@>< 28:>=C20=8E DC=:FV9 ?>4V;SєBPAS =0 B@8 

@V2=V [4, A. 1]:  

1) 28I89 C?@02;V=AP:89 ?5@A>=0; - 28I89 @V25=P DC=:FV>=0;P=>3> 

C?@02;V==S, >G>;Rє @>7@>1;5==S B0 @50;V70FVW ;>3VAB8G=>W AB@0B53VW DV@<8. � 

70;56=>ABV 2V4 @>7<V@C :>@?>@0FVW (DV@<8) F5 - 2VF5-?@57845=B :>@?>@0FVW 7 

;>3VAB8:8, 48@5:B>@ 7 ;>3VAB8:8, =0G0;P=8: 45?0@B0<5=BC (2V44V;C) 7 

;>3VAB8:8, V=B53@0;P=89 ;>3VAB8G=89 <5=5465@; 

 2) A5@54=V9 C?@02;V=AP:89 ?5@A>=0; - :5@V2=8:8 V ?@>2V4=V D0EV2FV 

A;C618 DC=:FV>=0;P=>3> <5=546<5=BC; 4> =8E 2V4=>ASBPAS: :5@V2=8:8 

AB@C:BC@=8E ?V4@>74V;V2 45?0@B0<5=BC (2V44V;C, A;C618) ;>3VAB8:8, 

;>3VAB8G=V <5=5465@8 A5@54=P>W ;0=:8, :>>@48=0B>@8 DC=:FV>=0;P=8E 

>1;0AB59 ;>3VAB8:8 01> ;>3VAB8G=8E DC=:FV9, 0=0;VB8:8;  

3) C?@02;V=AP:89 ?5@A>=0; =86=P>W ;0=:8 - D0EV2FV DC=:FV>=0;P=>3> 

45?0@B0<5=BC (2V44V;C) ;>3VAB8:8: ;>3VAB8G=V <5=5465@8, V=65=5@8-D0EV2FV, 

0=0;VB8:8 (AB0B8AB8:8), 4>?><V6=89 ?5@A>=0;.  

%;V4 725@=CB8 C203C =0 B5, I> :5@CRG89 ;>3VAB8:>R =0 ?V4?@8є<AB2V 

2V4?>2V40є 70 28@VH5==S =0ABC?=8E ?@>1;5<: B@0=A?>@B B0 ?5@52575==S; 

:>=B@>;P 70?0AV2 V 28@>1=8G8E ?;0=V2; C?@02;V==S ?@>4060<8 V 

70<>2;5==S<8; >1A;C3>2C20==S A?>6820GV2 V A:;04AP:V >?5@0FVW =0 

@53V>=0;P=8E A:;040E; C?@02;V==S A:;04AP:8< 3>A?>40@AB2><; 4>A;V465==S 2 

30;C7V ;>3VAB8:8 V 24>A:>=0;5==S A8AB5<8. �5@CRG89 ;>3VAB8:>R B0:>6 

:>=B@>;Rє ?@>F5A ?>AB0G0==S V 2V4?>2V4=89 9><C V=D>@<0FV9=89 ?>BV: B0 

A8AB5<C 729S7:C [4].  

� ACG0A=8E C<>20E D>@<CєBPAS =>2VB=S F8D@>20 ;>3VAB8:0 B0 

V==>20FV9=89 ?V4EV4 4> ;>3VAB8G=>3> <5=546<5=BC. �>3VAB8:0 AB0є G0AB8=>R 
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<V6=0@>4=>3> 2V@BC0;P=>3> @8=:C, @>7H8@RRG8 ?>;5 :>=:C@5=B=>W 

1>@>BP18. �>=:C@CRBP =5 BV;P:8 AC1'є:B8 @8=:C, 0 9 FV;V 45@6028. !060;P, 

<0є<> V =530B82=V 2@065==S ?@> @>7H8@5==S ;>3VAB8G=>3> 2VBG87=S=>3> 

1V7=5AC, S:89 AC?@>2>46CєBPAS 1;>:040<8, =528:>=0==S 4>3>2V@=8E 

7>1>29S70=P, 70B@8<:0<8 =0 <8B=8E ?C=:B0E <V6 ':@0W=>R B0 #>;PI5R.  

�@>7C<V;>, I> B0:V ?@>1;5<8 ?>28==V 28@VHC20B8AP =0 <V6C@S4>2V9 ?;>I8=V, 

B><C I> =5 28@VH5==S B0:8E ?8B0=P <>65 >15@=CB8AS 3C<0=VB0@=>R :@87>R 

C A2VBV.  

�==>20FV9=89 ?V4EV4 4> ;>3VAB8G=>3> <5=546<5=BC <0є 5D5:B82=89 

@57C;PB0B B0 :@0I5 704>2>;P=Sє ?>B@518 :;Vє=B0, 7024S:8 AD>@<>20=8< 

=>28< <>45;S< ?>AB02>: B0 ?5@52545==R >?5@0FV9=8E <>45;59 ;>3VAB8:8 C 

F8D@>289 D>@<0B. %B2>@5=V F8D@>2V >@30=V70FV9=V D>@<8 ?>B>:>28E ?@>F5AV2 

=09:@0I5 2V4?>2V40RBP =>28< 28:;8:0< 7<V==>3> A5@54>28I0. 

*8D@>20 ;>3VAB8:0 S: >A>1;8289 284 5:>=><VG=>W ;>3VAB8:8 282G0є 

70:>=><V@=>ABV >@30=V70FVW @CEC F8D@>28E ?>B>:V2 2 3>A?>40@AP:8E A8AB5<0E. 

*8D@>20 ;>3VAB8:0 - C?@02;V==S ;R4AP:8<8, <0B5@V0;P=8<8, V=D>@<0FV9=8<8 

B0 DV=0=A>28<8 ?>B>:0<8 =0 >A=>2V WE >?B8<V70FVW 4;S 28@VH5==S 7040GV 

<V=V<V70FVW 70B@0B 7 28:>@8AB0==S< ACG0A=8E V=D>@<0FV9=8E B5E=>;>3V9. 

*8D@>20 ;>3VAB8:0 - F5 ?>HC:, 715@V30==S B0 A?>AV1 ?5@540GV, 0 B0:>6 

F8D@>2V B5E=>;>3VW, I> 70157?5GCRBP 28S2;5==S B0 ?@>3=>7C20==S ?>B@51, 

>?B8<V70FVW <0@H@CBV2, =0?@S<V2 <0B5@V0;P=8E B0 V=D>@<0FV9=8E ?>B>:V2, C 

B><C G8A;V A:>@>G5==S G0AC VA=C20==S 2 ;0=FR30E ?>AB02>: [5, A. 9].  

�> :;RG>28E A:;04>28E ?>=SBBS F8D@>2>W ;>3VAB8:8 <>6=0 2V4=5AB8              

[5, A. 10]:  

- <>45;P ;>3VAB8:8 S: «є48=5 2V:=>»; 

- ;>3VAB8:0, C S:V9 2AV A8AB5<8 V=B53@>20=V B0 DC=:FV>=CRBP ;8H5 C 

2V@BC0;P=><C ?@>AB>@V; 
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- F8D@>289 A5@2VA; 

- A8AB5<0 F8D@>2>3> B8?C; 

- ?5@5EV4 2V4 5?>E8 02B><0B870FVW 4> 5?>E8 F8D@>2V70FVW. 

�>3VAB8:0 ?@>9H;0 ?@>F5A @>728B:C 2V4 �>3VAB8:8 1.0 4> �>3VAB8:8 4.0 

2V4?>2V4=> 4> 7<V= B5E=>;>3V9. 

!0720 B5@<V=C «�>3VAB8:0 4.0» <0є ?>SA=5==S, S:5 ?>29S70=5 7 B5@<V=>< 

Industry 4.0. *S VAB>@VS B5@<V=C @>7?>G0;0AP 2 �0==>25@V (!V<5GG8=0) =0 

:><5@FV9=><C S@<0@:C IAA Commercial Vehicles 2 2011 @>FV, 45 1V7=5A 

28ABC?82 7 V=VFV0B82>R ?V428I5==S :>=:C@5=B>740B=>ABV =V<5FP:>W 

5:>=><V:8, I> >7=0G0;> ?@8EV4 =>2>3> 5B0?C - G5B25@B>W ?@><8A;>2>W 

@52>;RFVW. &0:, ?5@H0 ?@><8A;>20 @52>;RFVS 2V4><0 ?5@5E>4>< 2V4 @CG=>3> 

4> <5E0=V7>20=>3> 28@>1=8FB20 G5@57 28:>@8AB0==S ?0@>2>3> 4283C=0, 4@C30 

- A?@8G8=8;0 ?5@5EV4 4> <0A>2>3> 28@>1=8FB20, G5@57 28:>@8AB0==S 

5;5:B@>4283C=0, B@5BS @52>;RFVS 7=0=0 ?5@5E>4>< =0 02B><0B87>20=5 

28@>1=8FB2> G5@57 28:>@8AB0==S :><?'RB5@V2 B0 V=D>@<0FV9=8E B5E=>;>3V9, 0 

G5B25@B0 - 7 28:>@8AB0==S< C 1V7=5AV F8D@>28E <5@56, B5E=>;>3V9 B0 ,�.  

�>3VAB8:0 4.0 ?@>4>26Cє FR B5=45=FVR, >19є4=02H8 ACG0A=V 

V=D>@<0FV9=V B0 :><C=V:0FV9=V B5E=>;>3VW. �=B5;5:BC0;P=V B0 F8D@>2V 

<5@5652V A8AB5<8 ?@87=0G5=V 4;S B>3>, I>1 ;R48, <0H8=8, D01@8:8, 

;>3VAB8:0 B0 ?@>4C:B8 <>3;8 A?V;:C20B8AS >48= 7 >4=8< 157?>A5@54=P>. /:I> 

;>3VAB8:0 V=B53@CєBPAS 2 ;0=FR3 ?>AB0G0==S S:=09H284H5, 5D5:B>< <>65 

1CB8 >?B8<V70FVS 28@>1=8FB20 «B>G=> 2 B5@<V=». � V=H>3> 1>:C, ;>3VAB8G=V 

:><?0=VW <>6CBP A?>4V20B8AS =0 ?V428I5==S 157?5:8 C ?;0=C20==V, 1V;PH 

5D5:B82=5 28:>@8AB0==S 02B>?0@:C B0 A:>@>G5==S G0AC >GV:C20==S 2 7>=V 

=020=B065==S. $V25=P 02B><0B870FVW 28@>1=8FB20 7024S:8 ?>4>;0==R 10@ʼє@C 

«DV@<0-DV@<0» <>65 7=0G=> 71V;PH8B8 ?@>4C:B82=VABP 28@>1=8G8E ?@>F5AV2. 

#5@5410G0єBPAS, I> =0 ?@0:B8FV 25AP ?@>F5A C �>3VAB8FV 4.0 2V41C20B8<5BPAS 

https://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D1%96%D0%B7%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%BE%D0%B2%D0%B0_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%95%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%B4%D0%B2%D0%B8%D0%B3%D1%83%D0%BD
https://uk.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%27%D1%8E%D1%82%D0%B5%D1%80
https://uk.wikipedia.org/wiki/%D0%86%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D1%96%D0%B9%D0%BD%D1%96_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%97
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<0965 ?>2=VABR 02B><0B8G=>, 2 @57C;PB0BV G>3> ;R48 1C4CBP ?>B@V1=V BV;P:8 

4;S >1A;C3>2C20==S ?@>3@0<=8E ?@>4C:BV2; A8AB5<8 1C4CBP 1V;PH <0AHB01=> 

718@0B8 40=V 9 ?5@54020B8 WE C 25;8:V AE>28I0 (Big Data), 45 2>=8 1C4CBP 

28:>@8AB>2C20B8AS 4;S >?B8<V70FVW 70?0AV2 ?@>4C:BV2, ?@>F5AV2 WE ?@>406C V 

283>B>2;5==S; A8AB5<8 1C4CBP 02B><0B8G=> ?@>?>=C20B8 V ?@>4020B8 

?>A;C38, ?@8AB>A>20=V 4> ?>B@51 A?>6820GV2. #5@52V7=8:8 ?@0FR20B8<CBP 

157?>A5@54=P> V7 70<>2=8:0<8 2 7030;P=V9 V=D>@<0FV9=V9 A8AB5<V. (V@<0 

=04020B8<5 70<>2=8:C 40=V ?@> B5?5@VH=є V <091CB=є <VAF57=0E>465==S 

B@0=A?>@B=>3> 70A>1C, AB0BCA ?5@52575==S B>I>, 0 A8AB5<0 02B><0B8G=> 

?V415@5 V 70?@>?>=Cє =09:@0I>3> ?5@52V7=8:0 4;S FP>3> 70<>2;5==S. 

!570;56=> 2V4 B>3>, =0A:V;P:8 =5?@024>?>4V1=8< 7 B>G:8 7>@C AP>3>45==S 

=0< 740єBPAS <091CB=є, 2 S:><C ;>3VAB8G=V ?@>F5A8 2V41C20RBPAS 

02B><0B8G=>, 0 @VH5==S ?@89<0RBPAS 70 4>?><>3>R 0;3>@8B<V2 =0 ?V4AB02V 

=0:>?8G5=8E 40=8E, B0:0 B5E=>;>3VG=0 @52>;RFVS 265 ?>G0;0AS [1, A. 392].  

&0:8< G8=><, >A=>2=8<8 =0?@S<0<8 48468B0;V70FVW 2 V==>20FV9=><C 

@>728B:C �>3VAB8:8 4.0 є:  

1. Big Data (25;8:V 40=V) 4>72>;Sє 7V1@0B8, ?@>0=0;V7C20B8 B0 715@53B8 

25;8:V 40=V 2 ?@>F5AV C?@02;V==S =5AB@C:BC@>20=>W V=D>@<0FVW: F5 AB>ACєBPAS 

V >1@>1:8 B@0=A?>@B=8E 70S2>:, V, ?@>F5AC C?@02;V==S @>7:;04>< 

=020=B06C20;P=>-@>720=B06C20;P=8E @>1VB. '?>@S4:>20=VABP :><C=V:0FVW, 

>?B8<V70FVS @>1>B8, :>=B@>;P B0 A:>@>G5==S 28B@0B 4 F5 3>;>2=V ?5@52038 

Big Data. 

2. Internet of things (5;5:B@>==V @5GV) 4 F5 ACG0A=5 C?@02;V==S A:;04><, 

A8AB5<0 :>=B@>;R =0 A:;04V, A8AB5<C 02B><0B870FVW A?>@C48. &0:, 7024S:8 

F8< ACG0A=8< �>& <>6=0 ?@89<0B8 @VH5==S I>4> C?@02;V==S B>20@>@CEC =0 

A:;04V, =020=B065==V V ?>AB02FV B>20@V2 :;Vє=B0< =0 @V2=V «>AB0==P>W <8;V». 
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3. Open data. (2V4:@8BV 40=V) 4 2545==S 2V4:@8B8E @5єAB@V2 4>72>;Sє 
7=86C20B8 @878:8 B0 28B@0B8 2 ;>3VAB8G=><C ;0=FR7V, I> 7=0G=> ?V428ICє 
5D5:B82=VABP 0CBA>@DV=3C 2 ;>3VAB8FV, 1> 4>A:>=0;VABP GIS 7=0E>48BPAS C 
2V;P=><C 4>ABC?V.  

4. *8D@>25 7;8BBS DV@<. �5;8:C ?V4B@8<:C <>6=0 >B@8<0B8 7024S:8 

A?V2?@0FV =0 A?V;P=V9 B5E=>;>3VG=8E  ?;0BD>@<0E B0:8E, S:: Drive XPO 

(Є2@>?0),  JB Hunt Transport Services (%,�). 

5. Crowd-@VH5==S 4;S >AB0==P>W <8;V 4 F5 ?@>=8:=5==S <>45;V 
:@0C4A>@A8=3C 2 ;>3VAB8:C. � =0 C:@0W=AP:><C @8=:C F5 V є :><?0=VW: !>20 
?>HB0, Meest express V TMM-express. %?>G0B:C 2>=8 28ABC?0;8 2 @>;V 1V@6V 
D@V;0=A5@V2 01> S: :@0C4A>@A8=3>2V :C@ʼє@AP:V A;C618, 0 AP>3>4=V 2>=8 4VRBP 
S: �&-:><?0=VW V @>72820RBP A2>R 4VS;P=VABP 70:>@4>=><. �E ?5@52030  2 
H284:>ABV 4>AB02:8 B0 GVB:V9 @>1>BV :C@9є@V2 70 2V4?>2V4=8<8 ?@028;0<8. 

6. $>1>B870FVS B@0=A?>@BC V A:;04C20==S. $>1>B8 <>6CBP ?@8A:>@8B8 
28:>=0==S A:;04AP:8E @>1VB, ?5@5<VI5==S 20=B06V2. &0:V @>1>B87>20=V 
?@8AB@>W, S: 40BG8:8, A5=A>@8 =0 A:;04AP:><C >1;04=0==V, 4@>=8, 
V=B5@0:B82=V V=B5@D59A8, 0:B82=> 70AB>A>2CRBPAS 2 ;>3VAB8G=8E :><?0=VSE. 
$>1>B>B5E=V:0 ?>:@0ICє 68BBS ;>3VABV2 V ?0@0;5;P=> 4>@>6G0є 
V=B5;5:BC0;P=0 ?@0FS. 

7. 3D-4@C:. !04VA;0RG8 5;5:B>@>==>R ?>HB>R 3D-D09;, <>6=0 
AP>3>4=V @>74@C:C20B8 9>3> =0 5:AB@C7V9=><C ?@8=B5@V. �:AB@C7V9=V ?@8=B5@8 
>1ʼє<=>3> 4@C:C є 2 1030BP>E C:@0W=AP:8E DV@<0E. �V4:@820RBPAS FV;V 
A5@2VA=V F5=B@8 7 3D-4@C:C, S:V 4@C:CG8 27V@5FP, =0?@8:;04 45B0;59, 
28@VHCRBP FV;V ?@>1;5<8 ?5@52575==S >19є<=8E B>20@V2 =0 25;8:V 2V4AB0=V. 

8. �:7>A:5;5B8 70AB>A>2CRBPAS 2 <548F8=V, ;VA>2><C 3>A?>40@AB2V, V, =5 

28=SB>: - ;>3VAB8:0, 45 <>6=0 ?>;53H8B8 @>1>BC 7 DV78G=8<8 =020=B065==S-

<8 A0<V9 ;R48=V, 715@V3H8 74>@>2V AC3;>18, E@515B B0 @CE>289 0?0@0B. 

#5@52030 5:7>A:5;5BV2 C ?V428I5==V ?@>4C:B82=>ABV ?@0FV. 
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9. &5E=>;>3VW Blockchain V A<0@B-:>=B@0:B8 - F5 F8D@>2V :>=@0:B8 157 

2B@CG0==S ;R48=8, «:><?'RB5@87>20=89 ?@>B>:>; B@0=70:FV9, S:89 28:>=Cє 

C<>28 4>3>2>@C». Blockchain =0 >A=>2V A<0@B-:>=B@0:B0, 284=> 2AV< 

:>@8ABC20G0< 707=0G5=>3> 1;>:C, I> =5A5 @878: 2B@0B8 V=D>@<0FVW, 0;5 є 

<>6;82VABP H284:> 28?@028B8 FV 4V@:8. 

10. Machine Learning 28@VHCRBP ?8B0==S >1A;C3>2C20==S A?>6820GV2, 

?V428ICRBP @>1>BC <0@:5B8=3>28E A5@2VA=8E F5=B@V2 B0 ?V428ICRBP 

5D5:B82=VABP ;>3VAB8G=>3> 1V7=5AC. 

%CG0A=V 70A>18 02B><0B870FVW V <>6;82>ABV :><?9RB5@=8E A8AB5< 

2@060RBP CS2C. ' ;>3VAB8FV 2>=8 B0:>6 0:B82=> @>72820RBPAS. � ?5@A?5:B828 

28:>@8AB0==S F8D@>28E @VH5=P 265 <>6=0 284V;8B8 [6, A. 1]: 

1. "1;V: @>1>B8 :>6=>3> A?V2@>1VB=8:0 ;>3VAB8G=>W :><?0=VW. 

*8D@>2V @VH5==S 4;S >@30=V70FVW :04@>2>3> >1;V:C V :>=B@>;R AP>3>4=V 

28:>@8AB>2CRBPAS =02VBP 2 =09<5=H8E DV@<0E, 0 2 @0<:0E 25;8:8E 

?V4?@8є<AB2, =0?@8:;04, B8E 65 <>@AP:8E ?>@BV2, 2>=0 =5>1EV4=0, S: ?>2VB@S. 

�>=B@>;P @>1>G>3> G0AC, >1;V: 28:>=0=>W @>1>B8 4 2A5 F5 <>6=0 

74V9A=R20B8 02B><0B8G=>. 

2. �V440;5=5 28:>=0==S >?5@0FV9. /:I> 4;S <5=5465@V2-;>3VABV2 

<8=C;89 @V: AB02 28?@>1C20;P=8< V ?>:0702, I> CA?VH=> 28:>=C20B8 A2>W 

DC=:FVW <>6=0 =5 BV;P:8 2 >DVAV, 0 9 7 4><C, B> 02B><0B870FVS 4;S 2V440;5=>3> 

C?@02;V==S ;>3VAB8G=8<8 ?@>F5A0<8 4;S ?@0FV2=8:V2 ?>@BV2 ?>:8 I> 2 

=>28=:C. $07>< 7 B8<, 4V468B0;V70FVS 4>?><030є 7=878B8 =020=B065==S =0 

?5@A>=0;, 70157?5G8B8 9><C 1V;PH :><D>@B=V B0 157?5G=V C<>28 @>1>B8 V 

?V428I8B8 @57C;PB0B82=VABP. 

3. "1;V: 20=B06V2 V :>=B59=5@V2. *5, <01CBP, є48=0 AD5@0, 45 

02B><0B870FVS 70AB>A>2CєBPAS 265 402=>. � 7 @>728B:>< B5E=>;>3V9 =0 

AB>@>6V A:;04AP:>3> >1;V:C V :>=B@>;R >1;V: AB02 I5 B>G=VH8<. 
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4.  >6;82VABP =040B8 :;Vє=B0< B0: 720=89 customer experience 4 

B>1B> 281V@ >?FV9 4>AB02:8 2 02B><0B8G=><C @568<V. �>=B@>;P 2AVE ?@>F5AV2 

2 @568<V @50;P=>3> G0AC. &0:V @VH5==S 7@CG=V S: 4;S A0<>W :><?0=VW, B0: V 4;S 

WW :;Vє=BV2, S:V <>6CBP 2V4AB56C20B8 ?5@5<VI5==S WE 20=B06V2 >=;09=. 

5. #>HC: :;Vє=BV2 B0 ?0@B=5@V2. �>3> B56 =01030B> 5D5:B82=VH5 

74V9A=R20B8 70 4>?><>3>R 4V468B0;-@VH5=P. %?>G0B:C B>= FP>3> =0?@S<:C 

7040;8 >=;09=-1V@6V 20=B06>?5@52575=P, AP>3>4=V B5=45=FVS =018@0є >15@BV2 V 

7<VICєBPAS 2 1V: A?5FV0;P=8E 4>40B:V2, S:V 4>72>;SBP 74V9A=R20B8 270є<>4VR 

7 :>=B@035=B>< 2V440;5=> V 2 4V468B0;-@568<V. 

�8A=>2:8. /: 10G8<>, F8D@>2V70FVS ;>3VAB8:8 - F5 =52V42>@>B=89 

?@>F5A, S:89, 4> B>3> 6, =5A5 2 A>1V FV;89 @S4 203><8E ?5@5203 4;S 

;>3VAB8G=8E :><?0=V9. �, F5, BV;P:8 >G5284=V B5E=>;>3VW, S:V >F8D@>20=0 

;>3VAB8:0 265 70AB>A>2Cє. � FV;><C ACG0A=V 28A>:V B5E=>;>3VW <>6CBP 

28:>@8AB>2C20B8AS V =0 1V;PH 3;81>:8E @V2=SE - 4;S 0=0;VB8:8, 

?@>3=>7C20==S, C?@02;V==S 1V7=5A-?@>F5AV2. !0S2=VABP 3@0<>B=>W AB@0B53VW 

F8D@>2>W ;>3VAB8:8, ?V4:@V?;5=>W B0:8<8, S: HBCG=89 V=B5;5:B G8 ?@>3@0<=5 

=02G0==S, 4>?><>65 :><?0=VS< >1V9B8 :>=:C@5=BV2, 704>2>;P=8B8 70?8B8 

A?>6820GV2 V 70157?5G8B8 ?V428I5==S 5D5:B82=>ABV ;>3VAB8G=8< ;0=FR3><. 

#V4AC<>2CRG8, <>65<> AB25@46C20B8, I> ;>3VAB8G=89 <5=546<5=B 4;S 

C?@02;V==S 5:>=><VG=8<8 ?>B>:0<8 70AB>A>2Cє ACG0A=V 0=0;VB8G=V <5B>48 

>FV=:8 F8D@>2>3> ?@>AB>@C V A?>A>18 @0=6C20==S ?>AB0G0;P=8:V2, 

28:>@8AB>2CG8 (>@A09B-B5E=>;>3VW B0 A8AB5<8 AB>E0AB8G=>3> ?@>3=>7C20==S 

@8=:C ?>AB0G0;P=8:V2, V==>20FV9=V <>45;V C?@02;V==S 70?0A0<8, 5;5:B@>==C 

:><5@FVR, ,� B0 V=H5.  %0<5 2 B0:V9 ?>A;V4>2=>ABV 28:>=0==S ?@>F5AV2 

02B><0B8G=8<8 B0 ?@>3@0<=8<8 V=AB@C<5=B0<8 ?V4 :>=B@>;5< ;R48=8 - 

4V468B0;V70FVS 7<>65 4>AS3B8 7=0G=8E CA?VEV2. 
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%?8A>: 28:>@8AB0=8E 465@5;: 
 

1.  8E0;VFP:0 !. /., �5@5A:;S  . $. �>3VAB8G=89 <5=546<5=B: =02G. 

?>AV1. �P2V2 : �P2V2AP:89 45@602=89 C=V25@A8B5B 2=CB@VH=VE A?@02, 2020. 440 A. 

2. �>3VAB8G=89 <5=546<5=B: =02G0;P=>-<5B>48G=89 :><?;5:A 7 
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