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65==S 01> B@0=A?>@B=><C 70A>1V) ?>A;V4>2=8<8 2840<8 B@0=A?>@BC 157 >1@>-
1:8 20=B06V2 ?@8 7<V=V @568<V2 B@0=A?>@BC20==S [1]. � ""! 28:>@8AB>2CRBP 
B5@<V= «:><1V=>20=V ?5@52575==S» S: V45=B8G=89 287=0G5==R V=B5@<>40;P=8E 
?5@52575=P. #@>B5 4;S 45DV=VFVW A0<5 :><1V=>20=8E ?5@52575=P 70AB>A>2CєBPAS 
287=0G5==S, 70?@>?>=>20=5 <V6C@S4>2>R B@0=A?>@B=>R >@30=V70FVєR – Є2@>-
?59AP:>R �>=D5@5=FVєR  V=VAB@V2 &@0=A?>@BC (40;V – ECMT, European 

Conference of Ministers of Transport), S:5 ?5@5410G0є «:><1V=0FVR B@0=A?>@B-
=8E 70A>1V2, 45 є >48= (?0A82=89) B@0=A?>@B=89 70AV1 ?5@52>78BPAS V=H8< (0:-
B82=8<) 70A>1><, S:89 70157?5GCє BS3C V A?>6820є 5=5@3VR» [1]. 

�;S @50;V70FVW B@0=A?>@B=>W ?>;VB8:8 ECMT >1<56Cє ?>=SBBS :><1V=>20-
=8E ?5@52575=P =0ABC?=8< G8=><: «�=B5@<>40;P=V ?5@52575==S – F5 ?5@525-
75==S, 45 >A=>2=0 G0AB8=0 є2@>?59AP:>W ?>4>@>6V 74V9A=RєBPAS 70;V7=8F5R, 
2=CB@VH=V< B@0=A?>@B><, 2>4=8<8 H;SE0<8 01> <>@5<, ?@8 FP><C 1C4P-S:V ?>-
G0B:>2V B0/01> :V=F52V 4V;S=:8 H;SEC є S:><>30 :>@>BH8<8» [1, A. 11]. &0:5 
4>4020==S 2V4AB0=V =5 <0є >A>1;82>3> ?@0:B8G=>3> 7=0G5==S, >A:V;P:8 D0:B8-
G=> 4>A8BP 206:> ?5@52V@8B8 =09<5=HC 2V4AB0=P B@0=A?>@BC20==S B0 =0?@S<:8 
@CEC. *5 B0:>6 28:;RG8;> 1 7=0G=C G0AB8=C B@0DV:C G5@57 =54>B@8<0==S 28-
<>38 ?@> =09:>@>BH89 H;SE, S:I> ?@8 B@0=A?>@BC20==V >18@0RBPAS V=HV B5@-
<V=0;8, S:V =5 є =091;86G8<8, =0?@8:;04, S:I> 7 =8<8 2V41C20RBPAS ?@S<V 01> 
G0ABVHV 70 ?5@V>48G=VABR 20=B06=V ?5@52575==S. 

#@>5:B #V2=VG=89 28<V@ (ND, Northern Dimension) [2] 287=0G0є :>=B@59-
;5@=V ?5@52575==S S:: «?5@52575==S =0?V2?@8G5?V2 01> 20=B06=8E 02B><>1V;V2 
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?>25@E 70;V7=8G=8E 203>=V2 S: G0AB8=0 <C;PB8<>40;P=>3> B@0=A?>@B=>3> ;0=-
FR30» [1, A. 11]. � F8< 287=0G5==S< ?>29S70=5 ?@03=5==S ?V4:@5A;8B8 7=0G5==S 
:>=B@59;5@=8E ?5@52575=P 4;S ?@8H284H5==S ?@>F5AC 4>AB02:8, A?@>I5==S 
?@>E>465==S :>@4>=V2 B0 9>3> 1V;PHC 5:>;>3VG=VABP. #V4?@8є<AB20 70;V7=8G-
=>3> B@0=A?>@BC $>AVW, !>@253VW, �V;>@CAVW B0 V=H8E :@0W= B0:>6 70AB>A>2CRBP 
F5 287=0G5==S. #@>5:B #V2=VG=89 28<V@ A5@54 A2>WE 70240=P <0є B0:>6 ?V4B@8-
<:C 9 70157?5G5==S @>728B:C B@0=A?>@B=>W <5@56V 2 #V2=VG=V9 Є2@>?V, 45 :>=-
B@59;5@=8< ?5@52575==S< =040єBPAS >A>1;820 @>;P. #0@B=5@AB2> C 30;C7V B@0-
=A?>@BC V ;>3VAB8:8 (NDPTL) [3] ?V4:@5A;Rє <>6;82VABP >B@8<0==S A8=5@3VW C 
?>є4=0==V @V7=8E 284V2 B@0=A?>@BC. !0?@8:;04, :>=B@59;5@=V ?5@52575==S <>-
6CBP ?5@5B2>@8B8AS 2 A5@2VA 7 ?5@52575==S :C7>2V2, =0?V2?@8G5?V2 V :>=B59=5-
@V2, 70AB>A>2CRG8 :>=25@B>20=V 01> 1030B>FV;P>2V 203>=8 G8 ?>BS38 7V 7<VH0-
=8< A:;04>< 203>=V2. �;S B>3>, I>1 =0;56=8< G8=>< >1A;C3>2C20B8 B0:89 @>-
728B>:, ?>28==0 1CB8 AB2>@5=0 2V4?>2V4=0 =>@<0B82=>-?@02>20 1070 B0 V=D@0-
AB@C:BC@0 70;V7=8G=>3> B@0=A?>@BC. ' ?5@A?5:B82V :>=B@59;5@=V ?5@52575==S 
S: 284 :><1V=>20=>3> 70;V7=8G=>3>/02B><>1V;P=>3> ?5@52575==S <>6CBP 1CB8 
1V;PH :>=:C@5=B>A?@><>6=8<8, ?>@V2=S=> 7 02B><>1V;P=8<8 ?5@52575==S<8, 
S:V 709<0RBP ?5@5206=C G0AB8=C C AB@C:BC@V 20=B06=8E ?5@52575=P 2AV<0 28-
40<8 B@0=A?>@BC C Є2@>?V B0 �7VW 2A5@548=V :>=B8=5=BC.  

�;0A8DV:0FVS :>=B@59;5@=8E ?5@52575=P 4>A8BP >1<565=0. !09G0ABVH5, 
284V;SRBP =0ABC?=V WE 2848 70 >7=0:>R A?>A>1C B@0=A?>@BC20==S: 

• B@0=A?>@BC20==S 157 AC?@>2>4C =0?V2?@8G5?V2 02B><>1V;V2; 
• B@0=A?>@BC20==S 157 AC?@>2>4C 7=V<=8E :C7>2V2; 
• B@0=A?>@BC20==S :>=B59=5@V2 157 AC?@>2>4C; 
• :><1V=>20=V ?5@52575==S 7 AC?@>2>4>< 01> @CE><5 H>A5 (Rolling 

Highways) [1]. 

"B65, C 287=0G5==V ACB=>ABV :>=B@59;5@=8E ?5@52575=P, 73V4=> 7 10G5=-
=S< ND, 206;82> 284V;SB8 BV D0:B>@8, S:V WE 28@V7=SRBP 7-?><V6 V=H8E 284V2 
20=B06=8E ?5@52575=P. �>=B@59;5@=V ?5@52575==S E0@0:B5@87CRBPAS B5E=>;>-
3VєR, I> 28:>@8AB>2Cє B5@<V=0;P=5 >1;04=0==S, 203>==V ?@8AB@>W B0 V=B5@<>-
40;P=V =020=B06C20;P=V CAB0=>2:8. �;S =8E =5>1EV4=5 4>B@8<0==S 28<>3 I>4> 
?>1C4>28 B5@<V=0;V2 B0 70;V7=8G=>W V=D@0AB@C:BC@8, <>ABV2 V BC=5;V2, ?0@0<5B-
@V2 :;V@5=AC (01> =020=B06C20;P=>3> <0=><5B@C) B0 <0:A8<0;P=8E =020=B0-
65=P =0 2VAP. �>=B@59;5@=V ?5@52575==S 2V4@V7=SRBP A53<5=B8 @8=:C, S:V 2>=8 
>1A;C3>2CRBP, A?>AV1 =040==S B@0=A?>@B=8E ?>A;C3, 4><V=CRGV 1V7=5A-<>45;V 
B0 C<>28, 2 S:8E 2>=8 =091V;PH CA?VH=V. 

 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. Study on introducing an intermodal (piggyback) transportation solution 

across the EU/CU border, Service Contract No. 2012/306038/1. Draft Final Report 

June 2013. 
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URL:http://www.ndptl.org/c/document_library/get_file?p_l_id=12068&folderId=1

6355&name=DLFE-1606.pdf. 

2. Northern Dimension. URL: http://www.northerndimension.info/northern-

dimension. 

3. Northern Dimension Partnership on Transport and Logistics. URL: 

http://www.ndptl.org/home. 

 

 

'�� 656.072.4 
#V2B>@0: �.�.1, �8;0  .#.2 

1 0A8AB. !' «�P2V2AP:0 ?>;VB5E=V:0» 
2 ABC4. 3@. &&-34 !' «�P2V2AP:0 ?>;VB5E=V:0» 

#V2B>@0: �.�., �8;0  .#. 

"*�!�� $"�#"���' #�$� �-�!Ь �� $��� � � � 
�$�)'��!!/   �&� #"����� ('  . �Ь�"��) 

 >45;P @>7?>4V;C ?>W74>:, S:0 70157?5GCє <0B5<0B8G=5 2V4>1@065==S @V-
H5=P :>@8ABC20GV2 B@0=A?>@B=>W A8AB5<8 I>4> 281>@C =8<8 A?>A>1C ?5@5<V-
I5==S, є >4=VєR 7 =09206;82VH8E 5;5<5=BV2 2 @>7@>1FV <>45;V B@0=A?>@B=>W 
A8AB5<8 [1].  >=VB>@8=3 <>1V;P=>ABV <VAP:>3> =0A5;5==S 4>72>;8BP :V;P:VA=> 
B0 S:VA=> >FV=R20B8 7<V=8 2 @>728B:C <VAB0. 

�;S ?@>2545==S 4>A;V465=P 70AB>A>2C202AS <5B>4 CAWI (Computer 
Assisted Web Interviewing), ?@8 S:><C @5A?>=45=B 2V4?>2V40є =0 70?8B0==S 70-
?@>3@0<>20=>W 0=:5B8 [2]. �;S >?8BC20==S :>@8ABC20GV2 B@0=A?>@B=>W A8AB5<8 
<VAB0 �P2>20 I>4> E0@0:B5@8AB8: 28:>=C20=8E =8<8 ?5@5<VI5=P AB2>@5=0 0=-
:5B0 2 Google Forms [3]. "?8BC20==S ?@>2>48;>AS ?@> ?>W74:8, 28:>=0=V 7 @>-
1>G>R, =02G0;P=>R <5B>R, 7 <5B>R ?>:C?>:, 2V4?>G8=:C B0 ?>W74:8 2 B@0=A?>-
@B=89 2C7>;. 

$57C;PB0B8 @>7?>4V;C ?5@5<VI5=P 70 2840<8 7 2@0EC20==S< <5B8 ?>W74:8 
?>40=> =0 @8A. 1. 

 

http://www.ndptl.org/home
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$8AC=>: 1 – $>7?>4V; ?5@5AC20=P <VAP:>R B5@8B>@VєR 70 2840<8 B0 <5B>R ?>-

W74:8 

 

!091V;PH89 2V4A>B>: ?5@5<VI5=P 3@><04AP:8< B@0=A?>@B>< ?@8?040є =0 
=02G0;P=V ?>W74:8 – 78%, 0 =09<5=H0 :V;P:VABP B0:8E ?>W74>: (47%) A5@54 ?5-
@5<VI5=P 7 <5B>R 2V4?>G8=:C. � FVєR <5B>R =09G0ABVH5 :>@8ABCRBPAS ?@820-
B=8< 02B><>1V;5< – C 36% 28?04:V2. � >B =09<5=H5 2 AB@C:BC@V ?5@5<VI5=P 
02B><>1V;5< =02G0;P=8E ?>W74>: – BV;P:8 9%. 

�0@B> B0:>6 2V47=0G8B8, I>, 73V4=> =0H8E >?8BC20=P, A5@54 ?>W74>: B0:AV 
BV;P:8 :>65= G5B25@B89 >18@0є A;C618 B0:AV, 0 75% :>@8ABCRBPAS ?>A;C30<8 
03@530B>@V2 (=0?@8:;04, =0?@8:;04, Uklon, Uber, Bolt, &0G:C!). 

$>7?>4V; ?5@5AC20=P 70 B@820;VABR ?>W74:8 ?>40=> =0 @8A. 2.  
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$8AC=>: 2 – $>7?>4V; ?5@5AC20=P <VAP:>R B5@8B>@VєR 70 B@820;VABR ?>W74:8 

 

&@820;8E ?>W74>: (1V;PH5 60 E2) =091V;PH5 4;S ?5@5AC20=P 7 <5B>R 2V4-
?>G8=:C – 17%, 0 =09<5=H5 – 4> B@0=A?>@B=>3> 2C7;0 (BV;P:8 1,6%). #@>B5 A5-
@54 ?>W74>: B@820;VABR 50 – 60 E2 ?>W74:8 4> B@0=A?>@B=>3> 2C7;0 =09G0ABVHV.  
 

 

%#�%"� ���"$�%&�!"� ��&�$�&'$� 

1. Birr, K. (2018). Mode choice modelling for urban areas. Technical 

transactions, 6, 67-77. 

2."AєB@V=,  . �., �5A?0;>2, �. "., �>@>H  . �. (2017).  5B>48 ?@>2545==S 
4>A;V465=P <>1V;P=>ABV =0A5;5==S <VAB0.  VAB>1C4C20==O B0 B5@8B>@V0;ь=5 
?;0=C20==O, 63, 292-302. 

3. "?8BC20;P=8: :>@8ABC20G0 <VAP:8E B@0=A?>@B=8E ?>A;C3 �P2>20. $5-
68< 4>ABC?C: 
https://docs.google.com/forms/d/1BeWNYQ1swJrKZy9AAbC6ZyXQxPYGUoy-

0vVm28U03f0/edit 

 

 

 

 

 

 

 

 

 

https://docs.google.com/forms/d/1BeWNYQ1swJrKZy9AAbC6ZyXQxPYGUoy-0vVm28U03f0/edit
https://docs.google.com/forms/d/1BeWNYQ1swJrKZy9AAbC6ZyXQxPYGUoy-0vVm28U03f0/edit
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'�� 629.463.65 
(><V= ".�.1, #@>:>?5=:> #. .2, %>20 %.%.3, (><V=0 �. .4 

1 4.B.=., ?@>D5A>@, �5@602=89 C=V25@A8B5B V=D@0AB@C:BC@8 B0 B5E=>;>3V9  
2 0A?., �5@602=89 C=V25@A8B5B V=D@0AB@C:BC@8 B0 B5E=>;>3V9  
3 0A?., %EV4=>C:@0W=AP:89 =0FV>=0;P=89 C=V25@A8B5B V<. �. �0;S 
4 0A?., %EV4=>C:@0W=AP:89 =0FV>=0;P=89 C=V25@A8B5B V<. �. �0;S 

(><V= ".�., #@>:>?5=:> #. ., %>20 %.%., (><V=0 �. . 
&�"$�&�+!� "*�!.��!!/ ����,�"�"�" $�%'$%' 

���"#��$"+!"�" ���"!� 

� 40=89 G0A 7=0G=0 :V;P:VABP >48=8FP 203>?>2V@>G=8E 203>=V2 :>;VW 1520 
<< 2 ':@0W=V <0є B5@<V= A;C618, S:89 ?5@528ICє ?@87=0G5=89 702>4>< – 28-
@>1=8:><. ' B>9 65 G0A 1030B>@VG=89 4>A2V4 4V03=>ABC20==S D0EV2FS<8 !�* 
DV;VW «!��&�» �& «':@70;V7=8FS» B5E=VG=>3> AB0=C 20=B06=8E B0 203>?>2V@>-
G=8E 203>=V2 ?VA;S B@820;>W 5:A?;C0B0FVW ?>:07Cє, I> 707=0G5=89 2 B5E=VG=8E 
C<>20E ?@87=0G5=89 AB@>: A;C618 C 1V;PH>ABV 28?04:V2 40;5:89 2V4 3@0=8G-
=>3>. �030B> 2 G><C F5 ?>29S70=>, S: 7 VAB>B=8< 70?0A>< <VF=>ABV, S:89 70:;0-
45=89 ?@8 ?@>5:BC20==V, B0: V 7 >A>1;82>ABS<8 5:A?;C0B0FVW :>=:@5B=>3> B8?C 
203>=V2. �0157?5G5==S 157?5G=8E B0 A2>єG0A=8E 20=B06=8E ?5@52575=P – >4=5 7 
3>;>2=8E 70240=P 70;V7=8G=>3> B@0=A?>@BC. ' 729S7:C 7 F8<, :>;8 2 :V=FV <8-
=C;>3> AB>;VBBS AB02 ?@>S2;SB8AS 45DVF8B 20=B06=>3> @CE><>3> A:;04C, 2 B><C 
G8A;V A?5FV0;V7>20=>3>, 0 B0:>6 7 C@0EC20==S< B5E=VG=8E V 5:>=><VG=8E B@C4-
=>IV2 9>3> >=>2;5==S ?VA;S 70:V=G5==S ?@87=0G5=>3> AB@>:C 1C;> ?@89=SB> 
@VH5==S ?@> G0AB:>2C 2V4<>2C 2V4 @53;0<5=B>20=8E ?@87=0G5=8E AB@>:V2 A;C-
618 4;S >48=8FP @CE><>3> A:;04C, V=482V4C0;P=89 @5AC@A S:8E 4>72>;S2 28@V-
H8B8 WE ?>40;PHC 157020@V9=C 5:A?;C0B0FVR. 

&8?>28<8 ?@54AB02=8:0<8 A?5FV0;V7>20=>3> @CE><>3> A:;04C S:89 28:>-
@8AB>2CєBPAS 4;S B5E=VG=>3> B0 <5B@>;>3VG=>3> >1A;C3>2C20==S 203>==8E 203 
B0 V=.. є 203>?>2V@>G=89 203>= <>45;V �#�-640 7 2V7:0<8 '��-9  ($8A. 1). �#� 
640 28:>=0=89 =0 107V H5AB82VA=>3> =0?V2203>=0 12-#152. 

�><?;5:A @>1VB 7 287=0G5==S 70;8H:>2>3> @5AC@AC 203>?>2V@>G=8E 203>-
=V2 B0 B@82VA=>3> 2V7:0 '��-9  2:;RG0є 2 A515: >1AB565==S B5E=VG=>3> AB0=C 
=5ACG8E :>=AB@C:FV9 203>=0 B0 2V7:V2 '��-9 ; 7206C20==S 203>=0; A:840==S 7 
:;8=V2; C40@=V 28?@>1C20==S (B8?>2V); E>4>2V <VF=VA=V 28?@>1C20==S 2V7:0 
'��-9  [4,3]. 

#@8 :>=B@>;V B5E=VG=>3> AB0=C >A=>2=8E =5ACG8E 5;5<5=BV2 203>=0 B0 2V-
7:V2 <>45;V '��-9  ?V4;S30RBP 28S2;5==R =0ABC?=V ?5@5410GC20=V =5A?@02-
=>ABV: 45D>@<0FVW, 7;0<8, 7=>A8, 2838=8, ?@>38=8, :>@>7VS, >1@828, >A;01;5==S 
:@V?;5==S 2C7;V2 V 45B0;59, ?@>1>W=8, B@VI8=8.  
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$8AC=>: 1 – !0?V2203>= <>45;V 12-532 

 

#@8 >1AB565==V 2V7:V2 2V7C0;P=8< B0 <03=VB>?>@>H:>28< <5B>4>< :>=B-
@>;R 28S2;SRBP =5A?@02=>ABV B0 45D5:B8 5;5<5=BV2 2V7:V2: 45D>@<0FVW, 7;0<8, 
7=>A8, 2838=8, ?@>38=8, :>@>7VS, >1@828, >A;01;5==S :@V?;5==S 2C7;V2 V 45B0-
;59, ?@>1>W=8, B@VI8=8 [1]. 

#@8 ?@>2545==V B8?>28E 28?@>1C20=P =0 A?V2C40@ 28<V@RRBPAS =0ABC?=V 
?>:07=8:8: H284:VABP =01V30==S 203>=0-1>9:0; A8;0 C40@C 2 02B>7G5?; 45D>@-
<0FVW 2 5;5<5=B0E 203>=0, S:V 4>A;V46CRBPAS. 

#@8 ?@>2545==V E>4>28E <VF=VAB=8E 28?@>1C20=P 2V7:0 <>45;V 18-102 28-
7=0G0єBPAS =0?@C65==S (45D>@<0FVW) C 4>A;V46C20=8E ?5@5@V70E V B>G:0E 5;5-
<5=BV2 2V7:0. 

"FV=:0 2;0A=8E G0AB>B :>;820=P 74V9A=RєBPAS 70 @57C;PB0B0<8 28?@>1C-
20=P «A:840==S 7 :;8=V2». #V4 :>;5A0 203>=0 2 70;56=>ABV 2V4 4>A;V46C20=8E 
G0AB>B 2;0A=8E :>;820=P 2AB0=>2;RRBPAS :;8=8, 0 ?>BV< ?@>2>48BPAS A:8-
40==S 203>=0 H;SE>< 9>3> =0:0BC =0 :;8=. 
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1. (><V= ".�. Development of a method for the introduction of various 

profiles as components of carrier systems of freight cars. Visnik Nacionalnogo 

tehnichnogo universitetu «HPI». Kharkiv. 2012. P. 29-33. 

2. Kelrykh  ., Fomin ". Perspective directions of planning carrying systems 
of gondolas. Scientific and technical journal «Metallurgical and Mining Industry». 
2014. 7 6. P. 64-67. 

3. N. Gorbunov, R. Domin, M. Kovtanec, K. Kravchenko. The multifunctional 

energy efficient method of cohesion control in the «wheel-braking pad-rail» system, 

Prace Naukowe Politechniki Warszawskiej – Transport. Międzynarodowej 
Konferencji Naukowej TRANSPORT XXI WIEKU, Arłamów. 2016. P. 114–126. 
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4. (><V=, ".�., #@>:>?5=:> #. ., �>@1C=>2  .�. %0?@>=>20 %... #>;V?-
H5==S =5ACG>W 740B=>ABV 203>=0-E>?5@0 4;S ?5@52575==S 75@=0 7 <5B>R ?V428-
I5==S >?>@C 48=0<VG=8< 7CA8;;S<. !0C:>289 6C@=0; – �VA=8: %EV4=>C:@0W=-
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PROCESS OF DELIVERY OF GRAIN CARGOES BY EXIT ROUTES  

Ukraine is one of the leading grain exporting countries in the world market. 

Agrarians apply a set of measures to increase grain yields, resulting in a record vol-

ume of grain production and legumes. However, the significant growth rate of grain 

production, and consequently the increase in their volume of transport with subse-

quent transshipment in seaports, does not correspond to the level of logistics effi-

ciency. 

Grain growing enterprises and storage complexes (for example, elevators, sea-

ports) can be attributed to complex production systems [1]. They are characterized 

by geographical fragmentation and are interconnected by transport. 

The overwhelming majority of grain cargo delivered to the foreign market is 

transported through ports [2] and delivered to port terminals by rail. One of the most 

important areas for improving the organization of carriage flows is sender routing 

[3]. The existing routing justification system does not fully take into account the 

features of accumulative systems at loading points, including the equipment of load-

ing fronts, storage space, the duration of cargo operations and other factors causing 

additional costs at loading stations [4]. Thus, the study should be aimed at increasing 

the efficiency of the organization of car flows when delivering grain by routes to 

ports by choosing rational parameters of the supply chain. 

Technological parameters that are optimized include: 

-the optimal number of cars in the route dispatch; 

-loading point performance; 

-interval of grain supplies to the port. 

To make rational choices of the grain supply chain to the port, an integral in-

dicator has been formed that expresses the total unit costs of accumulating, storing, 

transporting and waiting for the grain to be unloaded at the port when the delivery 

conditions are met <on time». 
Taking into account these features, the target function of the process of deliv-

ery of grain cargo by sending routes has been formed. The main cost components of 

the objective function: 
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-expenses associated with the use of the car during cargo operations at the 

loading point; 

-costs for the supply and cleaning of cars at the point of departure; 

-the cost of moving the goods to their destination; 

-expenses for cargo storage until it arrives at the port's storage facilities. 

Thus, a logistic chain of grain delivery from the elevator to the port was 

formed, in which four technological elements are integrated: storage and preparation 

of grain at the elevator for shipment; operations to form trains with grain; grain trans-

portation; storage of insurance and operational grain reserves in the seaport. 

To select rational parameters of the grain supply chain to the port, an integral 

indicator is proposed that expresses the total unit costs for the accumulation, storage, 

transportation and waiting for the unloading of grain in the port. 

Special attention needs to be given to the efficient organization of wagon traf-

fic when delivering grain cargoes from elevators to ports based on logistical princi-

ples. First of all, it concerns the organization of technological routes. 
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