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Ðàññìàòðèâàåòñÿ� àêòóàëüíàÿ� ïðîáëåìà� ïëàíèðîâàíèÿ� è� ïðîãíîçèðîâàíèÿ� ðàçâèòèÿ� ìîðñêèõ� ïåðåâîç­
îê�íàâàëî÷íûõ�ãðóçîâ.�Îñîáóþ�çíà÷èìîñòü�ïðèîáðåòàåò�ðåøåíèå�ïîñòàâëåííîé�çàäà÷è�â�ñîâðåìåííûõ�
óñëîâèÿõ�ïàíäåìèè�COVID­19.�Îáúåêò èññëåäîâàíèÿ –�ìîðñêèå�ïåðåâîçêè�íàâàëî÷íûõ�ãðóçîâ.�Ïðåäìåò 
èññëåäîâàíèÿ – ïðîãíîçèðîâàíèå�ïåðåâîçîê�íàâàëî÷íûõ�ãðóçîâ.�Öåëü èññëåäîâàíèÿ –�ñîçäàòü�ýêîíîìè­
êî­ìàòåìàòè÷åñêóþ�ìîäåëü,�êîòîðàÿ�áóäåò�ñëóæèòü�ìåòîäîëîãè÷åñêîé�îñíîâîé�ïðîãíîçèðîâàíèÿ�ìèðî­
âîãî�îáúåìà�ìîðñêèõ�ïåðåâîçîê�íàâàëî÷íûõ�ãðóçîâ�ïðè�ïðèíÿòèè�óïðàâëåí÷åñêèõ�ðåøåíèé�îòå÷åñòâåí­
íûìè�ñóäîõîäíûìè�êîìïàíèÿìè� â�îáëàñòè�ðàçâèòèÿ�ñâîåãî�áàëêåðíîãî�ôëîòà.�Ìåòîäû èññëåäîâàíèÿ: 
èñïîëüçîâàíû�îáùåíàó÷íûå�ìåòîäû�ñèñòåìíîãî�àíàëèçà�è�ñèíòåçà,�ìåòîäû�ìàòåìàòè÷åñêîé�ñòàòèñòèêè.�
Èññëåäîâàíà� ñîâîêóïíîñòü� ñòàòèñòè÷åñêèõ� äàííûõ� ïî� ìèðîâûì� ïåðåâîçêàì� ìîðåì� òðåõ� îñíîâíûõ� íà­
âàëî÷íûõ�ãðóçîâ,�â�÷èñëî�êîòîðûõ�âõîäÿò�æåëåçíàÿ�ðóäà,�óãîëü�è�çåðíî.�Ñôîðìèðîâàíà�ëèíåéíàÿ�äèà­
ãðàììà,�íàãëÿäíî�õàðàêòåðèçóþùàÿ�ñòðóêòóðó�ìîðñêèõ�ïåðåâîçîê�îñíîâíûõ�íàâàëî÷íûõ�ãðóçîâ,�à�òàêæå�
ïîëîæèòåëüíûå�òåíäåíöèè�â�åå�èçìåíåíèè�çà�37�ëåò.�Äàí�àíàëèç�ñðåäíåãîäîâûõ�òåìïîâ�ïðèðîñòà�îáú­
åìîâ�ìîðñêèõ�ïåðåâîçîê�ðàññìàòðèâàåìûõ�âèäîâ�ãðóçà.�Ïîñòðîåíî�êîððåëÿöèîííîå�ïîëå�ïî�ìîðñêèì�
ïåðåâîçêàì�îñíîâíûõ�íàâàëî÷íûõ�ãðóçîâ�â�öåëîì�çà�ïîñëåäíèå�39�ëåò.�Ðàçðàáîòàíà�ýêîíîìåòðè÷åñêàÿ�
ìîäåëü,�õàðàêòåðèçóþùàÿ�ëèíåéíóþ�ñâÿçü�ìåæäó�ìèðîâûì�îáúåìîì�ìîðñêèõ�ïåðåâîçîê�îñíîâíûõ�íàâà­
ëî÷íûõ�ãðóçîâ��ñ�ãîäîì�èõ�îñóùåñòâëåíèÿ,�êîòîðàÿ�ìîæåò�èìåòü�ïðàêòè÷åñêîå�ïðèìåíåíèå�îòå÷åñòâåí­
íûìè� ñóäîõîäíûìè� êîìïàíèÿìè� â�îáëàñòè� ïëàíèðîâàíèÿ� ôèíàíñîâûõ� ðåçóëüòàòîâ.� Ðåçóëüòàòû èññëå­
äîâàíèÿ:�ðàçðàáîòàíà�ýêîíîìèêî­ìàòåìàòè÷åñêàÿ�ìîäåëü�ïðîãíîçèðîâàíèÿ�ìèðîâûõ�îáúåìîâ�ìîðñêèõ�
ïåðåâîçîê�æåëåçíîé�ðóäû,�óãëÿ�è�çåðíà,�èñïîëüçîâàíèå�êîòîðîé�ïîçâîëèò�îïðåäåëèòü�ïðåäïîëàãàåìûå�
îáúåìû�ìîðñêèõ�ïåðåâîçîê�îñíîâíûõ�íàâàëî÷íûõ�ãðóçîâ�íà�2025�ã.,�ïðèðîñò�ïîñëåäíèõ�ïî�îòíîøåíèþ�ê�
2019�ã.�ñîñòàâèò�2,4�%

Êëþ÷åâûå ñëîâà: ìîðñêèå ïåðåâîçêè, ìàòåìàòè÷åñêàÿ ìîäåëü, ïðîãíîçèðîâàíèå, íàâàëî÷íûå ãðóçû, ïëàíèðîâàíèå, 
ñóäîõîäíûå êîìïàíèè, ñòðàòåãèÿ ðàçâèòèÿ, ðîñò îáúåìîâ, ýêñïåðòíûå îöåíêè, ïàíäåìèÿ COVID­19

This article deals with the actual problem of planning and forecasting the development of sea transportation of bulk cargoes; 
the solution of this problem in the modern conditions of the COVID­19 pandemic is especially significant. The author has cre­
ated and researched a set of statistical data on the world sea transportation of the three main bulk cargoes, which include iron 
ore, coal and grain.  A linear diagram with areas was formed, which visually characterizes the structure of sea transportation of 
the main bulk cargoes, as well as positive trends in its change over 37 years. The average annual growth rate of the maritime 
transportations of the considered cargo types was analyzed. A correlation field for sea transportations of the main bulk car­
goes for the last 39 years has been constructed. An econometric model was developed, characterizing a linear relationship 
between the world volume of sea transportations of basic bulk cargoes and the year of their realization, which can be practi­
cally used by domestic shipping companies in planning their future financial results. The purpose of the research. Creation of 
an economic­mathematical model, which will be the methodological basis for forecasting the global volume of marine trans­
portation of basic bulk cargoes when making management decisions by domestic shipping companies in the development of 
their bulk fleet. Methods. General scientific methods of system analysis and synthesis, methods of mathematical statistics are 
used in the given research. Results. The economic­mathematical model of forecasting the global volume of sea transporta­
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tion of iron ore, coal and grain has been developed and used to define a possible value of sea transportation of the main bulk 
cargoes for 2025, which will increase by 2,4 % compared to 2019

Key words: sea transportation, mathematical model, forecasting, bulk cargos, planning, shipping companies, development 
strategy, volume growth, expert assessments, COVID­19 pandemic

Ââåäåíèå. Â� ñòðóêòóðå� ìèðîâûõ� ìîðñêèõ�
ãðóçîïåðåâîçîê�ïîñëå�íåôòè�è�íåôòåïðî­

äóêòîâ� îñîáîå� ìåñòî� çàíèìàþò� � íàâàëî÷íûå�
ãðóçû,�ê�òðåì�îñíîâíûì�êàòåãîðèÿì�êîòîðûõ�
îòíîñÿòñÿ�æåëåçíàÿ�ðóäà,�óãîëü�è�çåðíî.�Ëè­
äèðóþùèì� ïî� îáúåìó� ïåðåâîçîê� âèäîì� ñó­
õîãî� íàâàëî÷íîãî� ãðóçà� ÿâëÿåòñÿ� æåëåçíàÿ�
ðóäà.�Ýòî�îáóñëîâëèâàåòñÿ��ñòàáèëüíûìè�âû­
ñîêèìè� îáúåìàìè� è� òåìïàìè� ðîñòà� äîáû÷è�
æåëåçíîé� ðóäû,� êîòîðàÿ� òåñíî� êîððåëèðóåò��
ñ�îáúåìàìè�ïðîèçâîäñòâà�ñòàëè,�âîçðàñòàþ­
ùèìè�ñ�êîíöà� 80­õ�ãã.� ÕÕ�â.� Â�íà÷àëå�90­õ�ãã.�
òåìïû� ðîñòà� îáúåìîâ� òðàíñïîðòèðîâêè� æå­
ëåçíîé� ðóäû� óìåíüøèëèñü,� íî� ñî� âðåìåíåì�
âîçîáíîâèëñÿ� ñòàáèëüíûé� ïîëîæèòåëüíûé�
òðåíä.

Ãëàâíûìè� èìïîðòåðàìè� ñûðüÿ� ÿâëÿþò­
ñÿ�ñòðàíû�Àçèè,�ýêñïîðòåðàìè�–�Þæíàÿ�Àìå­
ðèêà,�Àâñòðàëèÿ�è�Ðîññèéñêàÿ�Ôåäåðàöèÿ.�Â�
2017� ã.� â� Êèòàå� èìïîðò� æåëåçíîé� ðóäû� óâå­
ëè÷èëñÿ� íà� 5� %� è� ñîñòàâèë� 1,1� ìëðä� ò.� Äîëÿ�
Êèòàÿ�äîñòèãëà�áîëåå�70�%�ìèðîâîãî�ðûíêà,�
÷òî� äåëàåò� åãî� îñíîâíûì� èñòî÷íèêîì� ìèðî­
âîãî�ñïðîñà�íà�æåëåçíóþ�ðóäó�[7].�Ïàíäåìèÿ�
COVID­19� èçìåíèëà� ñèòóàöèþ� íà� êèòàéñêîì�
è�â�öåëîì�íà�ìèðîâîì�ðûíêå�îñíîâíûõ�ñóõèõ�
ãðóçîâ,� âñëåäñòâèå� ÷åãî� ïîñòåïåííî� ïðîèñ­
õîäèò�ïåðåîðèåíòàöèÿ�ãðóçîïîòîêîâ�â�äðóãèå�
ñòðàíû�[9].

Ìîðñêàÿ�òðàíñïîðòèðîâêà�óãëÿ,�êîòîðûé�
ÿâëÿåòñÿ�âòîðûì�èç�êðóïíåéøèõ�ïî�ìèðîâîìó�
îáúåìó�ïåðåâîçîê�îñíîâíûõ�íàâàëî÷íûõ�ãðó­
çîâ,�â�ïîñëåäíèå�ãîäû�èìååò�ïîëîæèòåëüíûé�
òåìï�ïðèðîñòà,�ïîñêîëüêó�îí�ÿâëÿåòñÿ�áîëåå�
äåøåâûì�èñòî÷íèêîì�ýíåðãèè�ïî�ñðàâíåíèþ�
ñ� äðóãèìè� ýíåðãîíîñèòåëÿìè.� Îñíîâíûìè�
ñòðàíàìè­èìïîðòåðàìè�ðîññèéñêîãî�óãëÿ�ÿâ­
ëÿþòñÿ� Êèòàé,� Þæíàÿ� Êîðåÿ� è� ßïîíèÿ.� Ïðî­
ãíîçèðóåòñÿ,�÷òî�«ãðóçîîáîðîò�óãëÿ�îò�îñíîâ­
íûõ� ñòðàí­ýêñïîðòåðîâ� ê� 2030� ã.� óâåëè÷èòñÿ�
íà�10�%»�[2.�Ñ.�18].

Òðåòüå�ìåñòî�â�ñòðóêòóðå�ìèðîâûõ�ìîð­
ñêèõ�ïåðåâîçîê�îñíîâíûõ�íàâàëî÷íûõ�ãðóçîâ�
çàíèìàåò� òðàíñïîðòèðîâêà� çåðíà.� Èìïîðò�
ðîññèéñêîãî� çåðíà� íàïðàâëåí� â� îñíîâíîì� â�
Òóðöèþ,� Åãèïåò� è� Èðàí.� «Ïåðåâîçêàìè� íàâà­
ëî÷íûõ� ãðóçîâ� çàíèìàþòñÿ� ñïåöèàëèçèðî­

âàííûå� ñóäà� –� áàëêåðû� (bulker)»� [3.� Ñ.� 52].�
Ýòè�ãðóçîâûå�òðàíñïîðòíûå�ñóäà�îòëè÷àþòñÿ�
ñòðåìèòåëüíûì� ïîâûøåíèåì� óðîâíÿ� òåõíè­
êî­ýêîíîìè÷åñêèõ� õàðàêòåðèñòèê� [1].� Ðûíîê�
òðàíñïîðòíûõ� óñëóã� òàêèõ� ñóäîâ� â� ïîñëåä­
íèå� ãîäû� îòëè÷àåòñÿ� âûñîêîé� àêòèâíîñòüþ.�
Íàèáîëüøàÿ�äîëÿ�ìèðîâîãî�ìîðñêîãî�ôëîòà�
òðàíñïîðòíûõ� ãðóçîâûõ� ñóäîâ� ïî� êðèòåðèþ�
äåäâåéòà� ïðèõîäèòñÿ� èìåííî� íà� áàëêåðû� è�
ñîñòàâëÿåò�ïðèìåðíî�40�%.�

Çíà÷èìûì� ôàêòîðîì,� îáåñïå÷èâàþùèì�
âîñòðåáîâàííîñòü� è� äîõîäíîñòü� áàëêåðíûõ�
ñóäîâ� íà� ìåæäóíàðîäíîì� ðûíêå� òðàíñïîð­
òèðîâêè� íàâàëî÷íûõ� ãðóçîâ� ÿâëÿåòñÿ� ýêîíî­
ìè÷åñêàÿ� ñòàáèëüíîñòü� â� òàêèõ� ñòðàíàõ� êàê�
Êèòàé,�ßïîíèÿ�è�Èíäèÿ,�÷òî,�â�ñâîþ�î÷åðåäü,�
îáúÿñíÿåòñÿ� ñâÿçüþ� îáúåìà� ñïðîñà� íà� æå­
ëåçíóþ� ðóäó� è� óãîëü� ñ� óðîâíåì� ôðàõòîâûõ�
ñòàâîê� íà� áàëêåðû� âñåõ� òèïîðàçìåðîâ.� Íå­
îáõîäèìî� îòìåòèòü� è� ñîâìåñòíîå� âëèÿíèå�
îáúåìîâ� ñïðîñà� íà� êàæäûé� âèä� îñíîâíîãî�
íàâàëî÷íîãî�ãðóçà�íà�ôðàõòîâûå�ñòàâêè�ìåæ­
äóíàðîäíîãî� ðûíêà� ìîðñêèõ� ïåðåâîçîê,� èç�
÷åãî� ñëåäóåò,� ÷òî� ìèðîâûå� îáúåìû� ìîðñêèõ�
ïåðåâîçîê� îñíîâíûõ� íàâàëî÷íûõ� ãðóçîâ� ïðè�
ïîñòðîåíèè�ïðîãíîçíûõ�òðåíäîâ�íåîáõîäèìî�
ðàññìàòðèâàòü�êîìïëåêñíî.

Îáúåêò èññëåäîâàíèÿ – ìîðñêèå� ïåðå­
âîçêè�íàâàëî÷íûõ�ãðóçîâ.

Ïðåäìåò èññëåäîâàíèÿ – ïðîãíîçèðîâà­
íèå�ïåðåâîçîê�íàâàëî÷íûõ�ãðóçîâ.

Öåëü èññëåäîâàíèÿ –�ñîçäàòü�ýêîíîìè­
êî­ìàòåìàòè÷åñêóþ� ìîäåëü,� êîòîðàÿ� áóäåò�
ñëóæèòü� ìåòîäîëîãè÷åñêîé� îñíîâîé� ïðî­
ãíîçèðîâàíèÿ� ìèðîâîãî� îáúåìà� ìîðñêèõ�
ïåðåâîçîê� íàâàëî÷íûõ� ãðóçîâ� ïðè� ïðèíÿòèè�
óïðàâëåí÷åñêèõ� ðåøåíèé� îòå÷åñòâåííûìè�
ñóäîõîäíûìè� êîìïàíèÿìè� â� îáëàñòè� ðàçâè­
òèÿ�ñâîåãî�áàëêåðíîãî�ôëîòà.

Äëÿ� ýôôåêòèâíîãî� óïðàâëåíèÿ� áàë­
êåðíûì� ôëîòîì� è� ñâîåâðåìåííîãî� åãî� îá­
íîâëåíèÿ� èëè� ìîäåðíèçàöèè� íåîáõîäèìî�
ñôîðìèðîâàòü�òåõíîëîãèþ�ïðîãíîçèðîâàíèÿ�
òðåíäà� ðàçâèòèÿ� ìèðîâîãî� îáúåìà� ìîðñêèõ�
ïåðåâîçîê�îñíîâíûõ�íàâàëî÷íûõ�ãðóçîâ�äëÿ�
âîçìîæíîñòè� ïðàêòè÷åñêîãî� ïðèìåíåíèÿ�
îòå÷åñòâåííûìè� ñóäîõîäíûìè� êîìïàíèÿìè�
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è� ñóäîñòðîèòåëüíî­ñóäîðåìîíòíûìè� ïðåä­
ïðèÿòèÿìè� â� ñâîåé� ïðîèçâîäñòâåííîé� äåÿ­
òåëüíîñòè� ñ� ó÷åòîì� ñòðàòåãè÷åñêèõ� âîçìîæ­
íîñòåé�è�ðèñêîâ.�

Îñíîâîé� äëÿ� óñïåøíîé� äåÿòåëüíîñòè�
ìîæåò�ñòàòü�ýêîíîìèêî­ìàòåìàòè÷åñêàÿ�ìî­
äåëü�ïðîãíîçèðîâàíèÿ�ìèðîâûõ�îáúåìîâ�ïå­
ðåâîçîê�îñíîâíûõ�íàâàëî÷íûõ�ãðóçîâ�ìîðåì.�
Öåëåñîîáðàçíî� âûïîëíèòü� èññëåäîâàíèå�
ðàçâèòèÿ�ìèðîâîãî�ðûíêà�ìîðñêèõ�ïåðåâîçîê�
æåëåçíîé�ðóäû,�óãëÿ�è�çåðíà�çà�ïîñëåäíèå�40�

ëåò�è�âûïîëíèòü�ýêîíîìè÷åñêîå�îáîñíîâàíèå�
îñíîâíûõ�òåíäåíöèé�èõ�ðàçâèòèÿ.�

Ðåçóëüòàòû èññëåäîâàíèÿ. Êàê� âèäíî�
èç�ïðåäñòàâëåííîé�â�òàáë.�1�ñòàòèñòè÷åñêîé�
èíôîðìàöèè�çà�1980–2019�ãã.,�ñîñòàâëåííîé�
àâòîðîì� èç� ðàçëè÷íûõ� èñòî÷íèêîâ� [3;� 4;� 6;�
7;�8;�9;�10;�11],�ìèðîâîé�îáúåì�ìîðñêèõ�ïå­
ðåâîçîê�îñíîâíûõ�íàâàëî÷íûõ�ãðóçîâ,�òàêèõ�
êàê�æåëåçíàÿ�ðóäà,�óãîëü�è�çåðíî,�çà�ïîñëåä­
íèå�40�ëåò� óâåëè÷èëñÿ� â� 4,6� ðàçà,� äîñòèã­
íóâ�ïî÷òè�3,23�ìëðä�ò.�

Òàáëèöà�1�/�Table�1

Èçìåíåíèå ìèðîâûõ îáúåìîâ ìîðñêèõ ïåðåâîçîê îñíîâíûõ íàâàëî÷íûõ ãðóçîâ / 
Changes in the global volume of sea transportation of major bulk cargo

Ãîä / Year Îáúåì ïåðåâîçîê, ìëí ò / 
Transportation volume, million tons

Òåìï ïðèðîñòà ê ïðåäûäóùåìó ãîäó, % / 
Growth rate compared to the previous year, %

1980 700 –

1981 719 2,71

1982 681 ­5,29

1983 653 ­4,11

1984 745 14,09

1985 774 3,89

1986 752 ­2,84

1987 788 4,79

1988 848 7,61

1989 875 3,18

1990 881 0,69

1991 927 5,22

1992 913 ­1,51

1993 915 0,22

1994 950 3,83

1995 1021 7,47

1996 1019 ­0,20

1997 1093 7,26

1998 1086 ­0,64

1999 1100 1,29

2000 1207 9,73

2001 1251 3,65

2002 1299 3,84

2003 1383 6,47

2004 1489 7,66

2005 1672 12,29

2006 1713 2,45

2007 1840 7,41

2008 1946 5,76

2009 2022 3,91

2010 2259 11,72
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Ãîä / Year Îáúåì ïåðåâîçîê, ìëí ò / 
Transportation volume, million tons

Òåìï ïðèðîñòà ê ïðåäûäóùåìó ãîäó, % / 
Growth rate compared to the previous year, %

2011 2392 5,89

2012 2594 8,44

2013 2761 6,44

2014 2988 8,22

2015 2961 ­0,90

2016 3041 2,70

2017 3196 5,10

2018 3210 0,44

2019 3227 0,53

Ñðåäíåãîäîâîé òåìï ïðèðîñòà çà 1981–2019 ãã. / The average 
annual growth rate for 1981–2019. 4,1

Ñðåäíåãîäîâîé òåìï ïðèðîñòà çà 2008–2019 ãã. / The average 
annual growth rate for 2008–2019 4,9

Ïåðåâîçêè� ìîðñêèì� òðàíñïîðòîì� îñ­
íîâíûõ� íàâàëî÷íûõ� ñóõèõ� ãðóçîâ,� òàêèõ� êàê�
æåëåçíàÿ� ðóäà,� óãîëü� è�çåðíî,�çà� ïîñëåäíèå�
40� ëåò� èìåþò� òåíäåíöèþ� óñòîé÷èâîãî� ðî­
ñòà�(ðèñ.1;�2).�Èç� äèàãðàììû�ñ�îáëàñòÿìè�
(ðèñ.�1)�ìîæíî�óâèäåòü�êàê�ðàçâèâàëèñü�ìîð­
ñêèå� ïåðåâîçêè� êàæäîãî� ðàññìàòðèâàåìîãî�
âèäà�íàâàëî÷íîãî�ãðóçà�çà�1980–2017�ãã.�Íàè­
áîëåå� èíòåíñèâíî� ðàçâèâàëèñü� ïåðåâîçêè�
óãëÿ�ìîðåì,�à�íàèìåíåå�ñòðåìèòåëüíî�–�ìîð­

ñêèå� ïåðåâîçêè� çåðíà,� ïðåäñòàâëåííûå� íà�
äèàãðàììå�ôèîëåòîâûì�öâåòîì.

Ñðåäíåãîäîâîé� ðîñò� îáúåìà� ìîðñêèõ�
ïåðåâîçîê� îñíîâíûõ� íàâàëî÷íûõ� ãðóçîâ� çà�
1980–2019�ãã.�ñîñòàâèë�4,1�%;�çà�2008–2019�ãã.�–�
4,9�%.�Íàèáîëüøèé�óäåëüíûé�âåñ�â�ñòðóêòóðå�
ìèðîâîãî�îáúåìà�ìîðñêèõ�ïåðåâîçîê�îñíîâ­
íûõ�íàâàëî÷íûõ�ãðóçîâ�èìååò�æåëåçíàÿ�ðó­
äà�–�46�%.

Ðèñ 1. Èçìåíåíèÿ ìèðîâûõ îáúåìîâ ïåðåâîçîê îñíîâíûõ íàâàëî÷íûõ ãðóçîâ ìîðåì (ïî ãîäàì) / 
Fig.1. Changes in global volumes of bulk cargo transportation by sea (by year)

Íà� ïîëîæèòåëüíóþ� òåíäåíöèþ� êðîìå�
ðîñòà� îáúåìà� ñïðîñà� íà� òðàíñïîðòèðîâêó�
íàâàëî÷íûõ�ãðóçîâ�îêàçûâàþò�âëèÿíèå�òàêèå�
ôàêòîðû� êàê� ñïèñàíèå� óñòàðåâøèõ� ñóäîâ� è�

îáíîâëåíèå�íîìåíêëàòóðû�ãðóçîâ�ïåðåâîçè­
ìûìè� áàëêåðàìè� ãðóçàìè,� òðàíñïîðòèðîâêà�
êîòîðûõ� îñóùåñòâëÿëàñü� óíèâåðñàëüíûìè�
ñóõîãðóçíûìè� ñóäàìè.� Íàèáîëåå� çíà÷èòåëü­

Îêîí÷àíèå�òàáë.�1
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íûé� îáúåì� ïîñòðîéêè�íîâûõ�ñóäîâ�â� ìåæäó­
íàðîäíîì� ãðàæäàíñêîì� ñóäîñòðîåíèè� îòíî­
ñèòñÿ�íà�ñåãìåíò�ñòðîèòåëüñòâà�áàëêåðîâ�[7].�

Â� ðåçóëüòàòå� ïðîâåäåííîãî� èññëåäî­
âàíèÿ� ñîçäàíà� ýêîíîìåòðè÷åñêàÿ� ìîäåëü�
(ðèñ.�2),�îïèñûâàþùàÿ�ñâÿçü�èçìåíåíèÿ�ìè­
ðîâîãî�îáúåìà�ìîðñêèõ�ïåðåâîçîê�îñíîâíûõ�
íàâàëî÷íûõ�ãðóçîâ�ñ�âðåìåííûì�ïåðèîäîì�èõ�
îñóùåñòâëåíèÿ:

y�=�68,859 x –�136136,�� ��� ���������������������������(1)

ãäå�y�–�ìèðîâûå�îáúåìû�ìîðñêèõ�ïåðåâîçîê�
íàâàëî÷íûõ� ãðóçîâ� (æåëåçíàÿ� ðóäà,� óãîëü� è�
çåðíî),�ìëí�ò;

x�–�ãîä�îñóùåñòâëåíèÿ�ïåðåâîçîê.
Ðàññ÷èòàí� ëèíåéíûé� êîýôôèöèåíò� êîð­

ðåëÿöèè� r, êîòîðûé� äëÿ� èññëåäóåìûõ� ñòàòè­
ñòè÷åñêèõ�äàííûõ�ñîñòàâèë�0,94.

Ðåàëüíûé� ïîòåíöèàë� ïðàêòè÷åñêîé� ïî­
ëåçíîñòè�ýêîíîìåòðè÷åñêîé�ìîäåëè�öåëåñî­

Òàáëèöà�2�/�Table�2
Îöåíêà çíà÷èìîñòè êîýôôèöèåíòà êîððåëÿöèè r / 

Assessment of the significance of the correlation coefficient r

r r2 h n t
ðàñ÷

t
òàáë  

(a = 0,05)

0,94 0,88 0,94 40 16,7 2,0211

Ðèñ. 2. Òðåíä ðàçâèòèÿ ìèðîâûõ îáúåìîâ ìîðñêèõ ïåðåâîçîê îñíîâíûõ íàâàëî÷íûõ ãðóçîâ / 
Fig. 2. The trend in the development of global volumes of sea transportation of major bulk cargo

îáðàçíî� îöåíèòü� ïðåäïðèÿòèÿìè� ñóäîñòðî­
èòåëüíîé� è� ñóäîõîäíîé� îòðàñëè� ñ� ïîìîùüþ�
t­êðèòåðèÿ�Ñòüþäåíòà.

Ðàñ÷åòíûå� çíà÷åíèÿ� t� –� êðèòåðèÿ� äëÿ�
ïàðàìåòðîâ� ýêîíîìåòðè÷åñêîé� ìîäåëè� ñî­
ñòàâèëè�2860,3�è�16,7�è�ïðåâîñõîäÿò�íîðìà­
òèâíîå�çíà÷åíèå�2,0211�äëÿ�5�%­íîãî�óðîâíÿ�
çíà÷èìîñòè,�èç� ÷åãî� ìîæíî� ñäåëàòü� âûâîä�î�
ïðàêòè÷åñêîé� çíà÷èìîñòè� ïàðàìåòðîâ.� Ïðî­
âåðêà� àäåêâàòíîñòè� ïîñòðîåííîé� ýêîíîìå­
òðè÷åñêîé� ìîäåëè� äîïîëíåíà� ðåçóëüòàòàìè�
êîððåëÿöèîííîãî� àíàëèçà� (òàáë.� 2).� Íà� îñ­
íîâàíèè�ñîîòíîøåíèé�×ýääîêà�óñòàíîâëåíî,�
÷òî� � êîððåëÿöèîííàÿ� ñâÿçü� ìåæäó� ïåðåìåí­
íûìè�âåñüìà�âûñîêàÿ.�Ñîâïàäåíèå�çíà÷åíèé�
òåîðåòè÷åñêîãî�êîððåëÿöèîííîãî�îòíîøåíèÿ�
η� è� ëèíåéíîãî� êîýôôèöèåíòà� êîððåëÿöèè� r�
äîêàçûâàåò,�÷òî�íàëèöî�ïðÿìîëèíåéíàÿ�ñâÿçü�
ìåæäó�îáúåìîì�ìîðñêèõ�ãðóçîâûõ�ïåðåâîçîê�
è�ãîäîì�èõ�îñóùåñòâëåíèÿ.�

Äëÿ� îöåíêè� çíà÷èìîñòè� êîýôôèöèåíòà�
êîððåëÿöèè� r� ðàññ÷èòàí� t­êðèòåðèé� Ñòüþ­
äåíòà� (òàáë.�2).�Îïðåäåëåííûå�çíà÷åíèÿ� t

ðàñ÷�

áîëüøå� íîðìàòèâíûõ� çíà÷åíèé� t­êðèòåðèÿ.�
Ýòî� ãîâîðèò� î� çíà÷èìîñòè� êîýôôèöèåíòà�

êîððåëÿöèè� è� ñóùåñòâåííîñòè� ñâÿçè,� ÷òî�
ïîäòâåðæäàåò� àäåêâàòíîñòü� è� âîçìîæíîñòü�
ïðàêòè÷åñêîãî� ïðîãíîçèðîâàíèÿ� îáúåìîâ�
ïåðåâîçîê�íàâàëî÷íûõ�ãðóçîâ�ñ�ïîìîùüþ�ïî­
ñòðîåííîé�ìàòåìàòè÷åñêîé�ìîäåëè.
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Âûâîäû. Ìîðñêîé�òðàíñïîðò,�áëàãîäàðÿ�
ýêîíîìè÷åñêîé� ýôôåêòèâíîñòè� áàëêåðíîãî�
ôëîòà,� âûïîëíÿåò� âåäóùóþ� ðîëü� îäíîãî� èç�
ñàìûõ�ýôôåêòèâíûõ�è�ïåðñïåêòèâíûõ�ñïîñî­
áîâ� òðàíñïîðòèðîâêè� îñíîâíûõ� íàâàëî÷íûõ�
ãðóçîâ�(æåëåçíàÿ�ðóäà,�óãîëü,�çåðíî)�íà�ìåæ­
äóíàðîäíîì�ðûíêå.�

Ïî� èíôîðìàöèè� àíàëèòè÷åñêîãî� àãåíò­
ñòâà� HIS�Markit,� ñïðîñ� íà� óñëóãè�ñóäîõîäíûõ�
êîìïàíèé,� îáåñïå÷èâàþùèõ� òðàíñïîðòèðîâ­
êó�îñíîâíûõ�íàâàëî÷íûõ�ãðóçîâ,�â�2022�ã.�óâå­
ëè÷èòñÿ�íà�4,5�%�[5].

Âñëåäñòâèå� òîãî,� ÷òî� Ðîññèéñêàÿ� Ôå­
äåðàöèÿ� ÿâëÿåòñÿ� îäíîé� èç� îñíîâíûõ�
ñòðàí­ýêñïîðòåðîâ� æåëåçíîé� ðóäû� è� óãëÿ,�
äëÿ�îòå÷åñòâåííûõ�êîìïàíèé,�âåäóùèõ�ñâîþ�
äåÿòåëüíîñòü� â� ñôåðå� ëîãèñòèêè� è� òðàíñ­
ïîðòèðîâêè� îñíîâíûõ� íàâàëî÷íûõ� ãðóçîâ,�
îñîáåííî� àêòóàëüíà� ïðîáëåìà� ñîçäàíèÿ� ìå­
òîäîëîãè÷åñêèõ�îñíîâ�è�ìåòîäè÷åñêèõ�ðåêî­
ìåíäàöèé� ïî� ïðîãíîçèðîâàíèþ� èçìåíåíèé�
îáúåìà� ïåðåâîçîê� ðàññìàòðèâàåìûõ� ãðóçîâ�
íà�ïåðñïåêòèâó.�

Â� äàííîé� ðàáîòå� ðåøåíà� çàäà÷à� ïðî­
ãíîçèðîâàíèÿ� îáúåìîâ� ïåðåâîçîê� îñíîâíûõ�
íàâàëî÷íûõ� ãðóçîâ,� êîòîðûå� áóäóò� ñïîñîá­
ñòâîâàòü�ïðèíÿòèþ�ýôôåêòèâíûõ�è�ñâîåâðå­
ìåííûõ� ðåøåíèé� ïî� óïðàâëåíèþ� áàëêåðíûì�
ôëîòîì�ñóäîõîäíûìè�è�òðàíñïîðòíûìè�êîì­
ïàíèÿìè.

Äëÿ� ðåøåíèÿ� ïîñòàâëåííîé� çàäà÷è�
ñôîðìèðîâàíà�ñîâîêóïíîñòü�ñòàòèñòè÷åñêîé�
èíôîðìàöèè,�ïî�äàííûì�êîòîðîé�ïðîâåäåíî�
èññëåäîâàíèå� èçìåíåíèé� ìèðîâîãî� îáúåìà�
ïåðåâîçîê� îñíîâíûõ� íàâàëî÷íûõ� ãðóçîâ,� â�
ðåçóëüòàòå� óñòàíîâëåíî,� ÷òî� â� åãî� ñòðóêòóðå�
íàèáîëüøèé� óäåëüíûé� âåñ� çàíèìàåò� æåëåç­
íàÿ�ðóäà�(46�%).�Óäåëüíûé�âåñ�óãëÿ�è�çåðíà�â�
îáùåé� ñòðóêòóðå� ñîñòàâëÿåò� ñîîòâåòñòâåí­
íî�39�è�15�%.�Ñðåäíåãîäîâîé�òåìï�ïðèðîñòà�

îáúåìà� ìîðñêèõ� ïåðåâîçîê� îñíîâíûõ� íàâà­
ëî÷íûõ�ãðóçîâ�çà�ïîñëåäíèå�40�ëåò�ñîñòàâèë�
4,1�%,�÷òî�ãîâîðèò�îá�èõ�èíòåíñèâíîì�ðàçâè­
òèè�è�ïîëîæèòåëüíîé�òåíäåíöèè.

Îñíîâíûì� ðåçóëüòàòîì� ïðîâåäåííîãî�
èññëåäîâàíèÿ� ÿâëÿåòñÿ� ïîñòðîåíèå� ýêîíî­
ìåòðè÷åñêîé� ìîäåëè,� âûïîëíÿþùåé� ðîëü�
óíèâåðñàëüíîãî� àëãîðèòìà� ïðîãíîçèðîâà­
íèÿ� ìèðîâîãî� îáúåìà� ìîðñêèõ� ïåðåâîçîê�
îñíîâíûõ� íàâàëî÷íûõ� ãðóçîâ� íà� áëèæàéøóþ�
ïåðñïåêòèâó.� Ýòà� ìîäåëü� ìîæåò� áûòü� èñ­
ïîëüçîâàíà� â� ïðàêòè÷åñêîé� äåÿòåëüíîñòè�
îòå÷åñòâåííûìè� ñóäîõîäíûìè� êîìïàíèÿìè,�
â� ñîñòàâå� ôëîòà� êîòîðûõ� çíà÷èòåëüíîå� ìå­
ñòî� çàíèìàþò� áàëêåðû,� à� òàêæå� ñóäîñòðîè­
òåëüíûå� è� ñóäîðåìîíòíûå� ïðåäïðèÿòèÿ� ïðè�
àíàëèçå� âîçìîæíîñòåé� èñïîëüçîâàíèÿ� ïðî­
èçâîäñòâåííûõ�ìîùíîñòåé�è��ôîðìèðîâàíèè�
ñòðàòåãèè�ðàçâèòèÿ.

Ïî�ðàçðàáîòàííîìó�àëãîðèòìó�âûïîëíåí�
ðàñ÷åò� ïðîãíîçèðóåìîãî� ìèðîâîãî� îáúåìà�
ìîðñêèõ� ïåðåâîçîê� îñíîâíûõ� íàâàëî÷­
íûõ� ãðóçîâ� íà� 2025� ã.,� êîòîðûé� ñîñòàâèë�
3303,5� ìëí� ò,�òåìï�ïðèðîñòà�ïîñëåäíåãî�ïî�
îòíîøåíèþ� ê� 2019� ã.� ñîñòàâèò� 2,4� %,� ÷òî� ãî­
âîðèò�îá�óñòîé÷èâîì�ðîñòå�îáúåìîâ�äàííîãî�
âèäà�ïåðåâîçêè.

Íåñìîòðÿ� íà� òî,� ÷òî� ïîñòðîåííàÿ� ïðî­
ãíîçíàÿ�ëèíèÿ�òðåíäà�èìååò�ïîëîæèòåëüíóþ�
äèíàìèêó,� íåîáõîäèìî� ïðîèçâîäèòü� êîð­
ðåêòèðîâêè� îæèäàåìûõ� îáúåìîâ� ìîðñêèõ�
ïåðåâîçîê� íàâàëî÷íûõ� ãðóçîâ� ìåòîäîì� ýêñ­
ïåðòíûõ� îöåíîê,� èñïîëüçîâàíèå� êîòîðûõ�
ïîçâîëèò� ïîâûñèòü� òî÷íîñòü� ïðîãíîçíûõ� âå­
ëè÷èí,�ó÷åñòü�ðèñê�âîçäåéñòâèÿ�òàêèõ�ôàêòî­
ðîâ�êàê�ýêîíîìè÷åñêàÿ�ñèòóàöèÿ�â� îñíîâíûõ�
ñòðàíàõ­èìïîðòåðàõ,� âîçíèêíîâåíèå� íîâûõ�
ìåæäóíàðîäíûõ� ýêîëîãè÷åñêèõ� ñòàíäàðòîâ,�
âëèÿíèå�ïàíäåìèè�COVID­19.
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