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Îòñóòñòâèå â Äîíåöêîì áàññåéíå àíêåðíîãî êðåïëåíèÿ ïîðîäíîãî ìàññèâà ñ èñïîëüçîâàíèåì ìîäèôè
öèðîâàííîãî áåòîíà ñíèæàåò áåçîïàñíîñòü âåäåíèÿ ãîðíûõ ðàáîò, íå îáåñïå÷èâàåò åãî äëèòåëüíóþ ïðî÷
íîñòü è óñòîé÷èâîñòü â âûðàáîòêàõ ãëóáîêèõ óãîëüíûõ øàõò. Îáúåêò èññëåäîâàíèÿ – ãîðíûå âûðàáîòêè â 
ñèñòåìå «ïîðîäíûé ìàññèâ – ìîäèôèöèðîâàííûé áåòîí – àíêåð». Ïðåäìåò èññëåäîâàíèÿ – îáîñíîâàíèå 
ïàðàìåòðîâ ïðî÷íîñòè è óñòîé÷èâîñòè ãîðíîé âûðàáîòêè. Öåëü èññëåäîâàíèÿ – ðàñêðûòü çàêîíîìåðíî
ñòè íàïðÿæåííîäåôîðìèðîâàííîãî ñîñòîÿíèÿ ñèñòåìû «ïîðîäíûé ìàññèâ – ìîäèôèöèðîâàííûé áå
òîí – àíêåð» äëÿ îáîñíîâàíèÿ ïàðàìåòðîâ çàêðåïëåíèÿ ïîðîäíîãî ìàññèâà, îáåñïå÷èâàþùèõ áåçîïàñ
íîñòü âåäåíèÿ ãîðíûõ ðàáîò, ïîâûøåíèå óñòîé÷èâîñòè è ñíèæåíèå çàòðàò íà ïðîâåäåíèå ãîðíûõ âûðàáîòîê 
ãëóáîêèõ óãîëüíûõ øàõò. Ìåòîäû èññëåäîâàíèÿ: ìàòåìàòè÷åñêîå ìîäåëèðîâàíèå íàïðÿæåííîäåôîðìè
ðîâàííîãî ñîñòîÿíèÿ ñèñòåìû «ïîðîäíûé ìàññèâ – àíêåð – ìîäèôèöèðîâàííûé áåòîí». Ðàññìîòðåíà 
ðàñ÷åòíàÿ ñõåìà ïîðîäíîãî ìàññèâà, ïðåäñòàâëåííîãî â âèäå òîëñòîé îáîëî÷êè ñ àíèçîòðîïíûìè ñëîÿ
ìè ïîðîä ïîä äåéñòâèåì ãîðíîãî äàâëåíèÿ è äâóìÿ ãðàíè÷íûìè óñëîâèÿìè. Ïðèâåäåíà ìàòåìàòè÷åñêàÿ 
ìîäåëü íàïðÿæåííîäåôîðìèðîâàííîãî ñîñòîÿíèÿ (ÍÄÑ) ñèñòåìû «ïîðîäíûé ìàññèâàíêåðìîäèôè
öèðîâàííûé áåòîí». Ïîëó÷åííûå ðåçóëüòàòû èññëåäîâàíèé íàïðÿæåíèé è íîìîãðàììà ïî îïðåäåëå
íèþ áåçðàçìåðíûõ âåëè÷èí ïîçâîëèëè îáîñíîâàòü ïàðàìåòðû ñèñòåìû, îáåñïå÷èâàþùèå åå ïðî÷íîñòü è 
óñòîé÷èâîñòü â ãîðíûõ âûðàáîòîê ãëóáîêèõ óãîëüíûõ øàõò

Êëþ÷åâûå ñëîâà: ãîðíàÿ âûðàáîòêà, ïîðîäíûé ìàññèâ, àíêåð, ìîäèôèöèðîâàííûé áåòîí, íàïðÿæåíèÿ, ïåðåìåùå
íèÿ, ïðî÷íîñòü, óñòîé÷èâîñòü, óãîëüíûå øàõòû, êðåïü

The absence of a rock mass anchoring in the Donetsk basin using modified concrete reduces the safety of 
mining operations and does not ensure its longterm strength and stability in the workings of deep coal mines. 
The object of the research is mining in the system “rock mass – modified concrete anchor”. The subject of the 
research is the substantiation of the strength and stability parameters of mining. The purpose of the research 
is to reveal the regularities of the stress–strain state of the “rock mass  modified concrete anchor” system to 
substantiate the parameters of fixing the rock mass, ensuring the safety of mining operations, increasing sta
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bility and reducing the cost of mining deep coal mines. The research methods: mathematical modeling of the 
stressstrain state of the “rock mass – anchor – modified concrete” system. The design scheme of a rock mass 
presented in the form of a thick shell with anisotropic layers of rocks under the influence of rock pressure and two 
boundary conditions is considered. A mathematical model of the stressstrain state (VAT) of the “rock massan
chormodified concrete” system is given. The obtained results of stress studies and a nomogram for the dimen
sionless quantities determination allowed the authors to substantiate the parameters of the system that ensure 
its strength and stability in the mine workings of deep coal mines

Key words: mining, rock mass, anchor, modified concrete, stresses, displacements, strength, stability, coal mines, support

Ââåäåíèå. Âàæíåéøåé çàäà÷åé óãîëüíîé 
ïðîìûøëåííîñòè, êàê îäíîé èç âåäó

ùèõ îòðàñëåé íàðîäíîãî õîçÿéñòâà, ÿâëÿ
åòñÿ ïîâûøåíèå ïðîèçâîäèòåëüíîñòè òðóäà 
è ñíèæåíèå ñåáåñòîèìîñòè ïðîäóêöèè, ÷òî 
äîñòèãàåòñÿ, â òîì ÷èñëå, çà ñ÷åò ñîâåð
øåíñòâîâàíèÿ ñïîñîáîâ êðåïëåíèÿ è ïîä
äåðæàíèÿ êàïèòàëüíûõ è ïîäãîòîâèòåëüíûõ 
âûðàáîòîê, ñîçäàíèÿ è øèðîêîãî âíåäðåíèÿ 
íàäåæíûõ è ýêîíîìè÷íûõ âèäîâ êðåïè. 

Â Äîíåöêîì áàññåéíå äî 30 % ñëó÷àåâ 
òðàâìàòèçìà ïðè âåäåíèè ïîäãîòîâèòåëüíûõ 
ðàáîò ïðîèñõîäèò â çàáîéíîé ÷àñòè òóïèêî
âûõ âûðàáîòîê èççà íåñâîåâðåìåííîé óñòà
íîâêè èëè îòñóòñòâèÿ âðåìåííîãî êðåïëåíèÿ. 
Ïðè ýòîì åæåãîäíî ðåìîíòèðóåòñÿ îêîëî 
31 % âûðàáîòîê îò îáùåé ïðîòÿæåííîñòè, à 
çàòðàòû íà èõ ïîääåðæàíèå, ñòîèìîñòü êðå
ïëåíèÿ è òðóäîåìêîñòü ðàáîò ïîñòîÿííî óâå
ëè÷èâàþòñÿ. Áîëüøèíñòâî ãîðíûõ âûðàáîòîê 
çàêðåïëåíî äîëãîâðåìåííûìè êðåïÿìè, â 
îñíîâíîì – ìåòàëëè÷åñêîé è ñáîðíîé æåëå
çîáåòîííîé êðåïüþ, ÷òî ñâÿçàíî ñ áîëüøèìè 
ìàòåðèàëüíûìè çàòðàòàìè [10].

Êðåïëåíèå ïîðîäíîãî ìàññèâà òóïèêî
âîé âûðàáîòêè ñ ïîìîùüþ àíêåðíîé êðåïè 
ïîâûøàåò åãî ïðî÷íîñòü è óñòîé÷èâîñòü, îáå
ñïå÷èâàåò ñîêðàùåíèå òðóäîåìêîñòè ðàáîò 
ïî êðåïëåíèþ, ñíèæåíèå çàòðàò, óëó÷øåíèå 
óñëîâèé òðóäà è çíà÷èòåëüíîå ïîâûøåíèå 
òåõíèêîýêîíîìè÷åñêèõ ïîêàçàòåëåé äîáû÷è 
óãëÿ [1].

Çà ðóáåæîì íà óãîëüíûõ øàõòàõ, ïðè ñî
õðàíÿþùåìñÿ ïðåîáëàäàíèè ìåòàëëè÷åñêîé 
ðàìíîé êðåïè, îïðåäåëèëàñü óñòîé÷èâàÿ òåí
äåíöèÿ ê ðîñòó îáúåìîâ ïðèìåíåíèÿ àíêåð
íîé è íàáðûçãáåòîííîé êðåïåé, êàê íàèáîëåå 
ïåðñïåêòèâíàÿ, èñïîëüçóåìàÿ ñàìîñòîÿòåëü
íî è â ñî÷åòàíèè äðóã ñ äðóãîì è ýëåìåíòàìè 
äðóãèõ êðåïåé [11]. 

Äëÿ îòå÷åñòâåííîé óãîëüíîé ïðîìûø
ëåííîñòè ïîëó÷åíû ðåçóëüòàòû èññëåäîâàíèé 

íàïðÿæåííîäåôîðìèðîâàííîãî ñîñòîÿíèÿ 
(ÍÄÑ) ïîðîäíûõ ìàññèâîâ ãîðíûõ âûðàáî
òîê, çàêðåïëåííûõ îòäåëüíî àíêåðàìè èëè 
íàáðûçãáåòîíîì [2; 5; 7; 8]. Îäíàêî â ïåðâîì 
ñëó÷àå íå óñòðàíÿþòñÿ òðåùèíû íàèáîëåå 
íàïðÿæåííîãî íèæíåãî ñëîÿ ìàññèâà, êîòî
ðûå, êàê ïîêàçàëè ðåçóëüòàòû ðàíåå ïðîâå
äåííûõ ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé, 
ñîñòàâëÿþò 80...95 % [3], ÿâëÿÿñü èñòî÷íè
êîì õðóïêîãî ðàçðóøåíèÿ, âî âòîðîì – íå
çíà÷èòåëüíî óâåëè÷èâàåòñÿ æåñòêîñòü, ÷òî 
ÿâëÿåòñÿ íåäîñòàòî÷íûì äëÿ îáåñïå÷åíèÿ 
åãî ïðî÷íîñòè è óñòîé÷èâîñòè â âûðàáîòêàõ 
ãëóáîêèõ øàõò.

Îáúåêò èññëåäîâàíèÿ – ãîðíûå âûðà
áîòêè â ñèñòåìå «ïîðîäíûé ìàññèâ – ìîäè
ôèöèðîâàííûé áåòîí – àíêåð».

Ïðåäìåò èññëåäîâàíèÿ – îáîñíîâàíèå 
ïàðàìåòðîâ ïðî÷íîñòè è óñòîé÷èâîñòè ãîð
íîé âûðàáîòêè.

Öåëü èññëåäîâàíèÿ – ðàñêðûòü çàêîíî
ìåðíîñòè íàïðÿæåííîäåôîðìèðîâàííîãî 
ñîñòîÿíèÿ ñèñòåìû «ïîðîäíûé ìàññèâ – ìî
äèôèöèðîâàííûé áåòîí – àíêåð» äëÿ îáîñíî
âàíèÿ ïàðàìåòðîâ çàêðåïëåíèÿ ïîðîäíîãî 
ìàññèâà, îáåñïå÷èâàþùèõ áåçîïàñíîñòü âå
äåíèÿ ãîðíûõ ðàáîò, ïîâûøåíèå óñòîé÷èâî
ñòè è ñíèæåíèå çàòðàò íà ïðîâåäåíèå ãîðíûõ 
âûðàáîòîê ãëóáîêèõ óãîëüíûõ øàõò. 

Ìåòîäû èññëåäîâàíèÿ. Ìàòåìàòè÷åñêîå 
ìîäåëèðîâàíèå íàïðÿæåííîäåôîðìèðî
âàííîãî ñîñòîÿíèÿ ñèñòåìû «ïîðîäíûé ìàñ
ñèâ – àíêåð – ìîäèôèöèðîâàííûé áåòîí».

Ðåçóëüòàòû èññëåäîâàíèÿ. Ðàñ÷åòíàÿ 
ñõåìà ïîðîäíîãî ìàññèâà ãîðíîé âûðàáîò
êè, ïðåäñòàâëåííîãî â âèäå  ìíîãîñëîéíîé 
òîëñòîé îáîëî÷êè ñ òðàíñâåðñàëüíî èçîòðîï
íûìè ñëîÿìè ïîä äåéñòâèåì ðàñïðåäåëåííîé 
íàãðóçêè zq îò äåéñòâèÿ ãîðíîãî äàâëåíèÿ, 
÷åòûðå èëè äâà êðàÿ êîòîðûõ çàùåìëåíû, 
äðóãèå – øàðíèðíî îïåðòûå, ïðèâåäåíà íà 
ðèñ. 1.



Âåñòíèê ÇàáÃÓ. 2022. Ò. 28. ¹ 4                                                                              Íàóêè î Çåìëå

8

Ðèñ. 1. Ðàñ÷åòíàÿ ñõåìà ñèñòåìû «ïîðîäíûé 
ìàññèâ – àíêåð – ìîäèôèöèðîâàííûé áåòîí» 

ãîðíîé âûðàáîòêè (a) ñ ãðàíè÷íûìè óñëîâèÿìè: 
âñå êðàÿ çàùåìëåíû (b), äâà êðàÿ çàùåìëåíû, 

äâà äðóãèõ – ñâîáîäíî îïåðòûå (ñ): 1 – ñëîé 
ìîäèôèöèðîâàííîãî áåòîíà; 2 – ìàññèâ ãîðíûõ 

ïîðîä; 3 – àíêåð / Fig. 1. Design scheme of the 
“rock mass – anchor – modified concrete” mining 
system (a) with boundary conditions: all edges are 
pinched (b), two edges are pinched, the other two 

are freely supported (c): 1 – a layer of modified 
concrete; 2 – an array of rocks; 3 – anchor

Äëÿ ðåøåíèÿ çàäà÷è î ÍÄÑ ñèñòåìû «ïî
ðîäíûé ìàññèâ  àíêåð  ìîäèôèöèðîâàííûé 
áàòîí» èñïîëüçîâàí âàðèàöèîííûé ìåòîä 
Ðèòöà [12], à êðèòåðèè óñòîé÷èâîñòè â ïëî
ñêîñòè yîz (ïî øèðèíå  è êðîâëå âûðàáîòêè) 
è ïðî÷íîñòè äëÿ èíòåíñèâíîñòè íàïðÿæåíèé 

 (ïðåäåëà ïðîïîðöèîíàëüíîñòè ),  ìàê
ñèìàëüíûõ íîðìàëüíûõ  è êàñàòåëü
íûõ τ

max
 íàïðÿæåíèé, ïðåäñòàâëåííûå  â âèäå 

ñëåäóþùèõ ôóíêöèîíàëüíûõ  çàâèñèìîñòåé 
îò ïàðàìåòðîâ ñîîòâåòñòâåííî:

 , w   (1)

,  
≤  ,                                                              (2)

ãäå L, В, f – äëèíà, øèðèíà è ìàêñèìàëüíàÿ 
âûñîòà âûðàáîòêè ñîîòâåòñòâåííî, ì;    
        R – ðàäèóñ êðèâèçíû âûðàáîòêè, ì;
        t

a
– ðàññòîÿíèå ìåæäó àíêåðàìè, ì; 

       E
i
, v

i
 – ìîäóëü íîðìàëüíîé óïðóãîñòè, ÌÏà, 

è êîýôôèöèåíò Ïóàññîíà iãî ñëîÿ îáîëî÷êè;  
       S – êîëè÷åñòâî ñëîåâ ïîðîäíîãî ìàññèâà; 

BC – ãðàíè÷íûå óñëîâèÿ;

 – íîðìàëüíûå è êàñàòåëüíûå íà
ïðÿæåíèÿ, äåéñòâóþùèå â ïëîñêîñòè îáîëî÷êè;

 – îáùèé ïðîãèá è íîðìèðîâàííûå 
ïåðåìåùåíèÿ ïîðîäíîãî ìàññèâà âûðàáîò
êè, ì.

Â ðàáîòå èñïîëüçîâàí ïðèåì, ñîñòîÿ
ùèé â ïðåäñòàâëåíèè ïîëíîãî ïðîãèáà â âèäå 
ñóììû äâóõ ñîñòàâëÿþùèõ – çà ñ÷åò èçãèáà ԝ

0 

è ñäâèãà ԝ
1
. Èñêîìûå ôóíêöèè ïðåäñòàâëåíû 

â âèäå [10]:

                                         

           (3) 

ãäå φ (x, y) – ôóíêöèÿ óñèëèé;

 a
j
, b

j
, c

j 
– íåîïðåäåëåííûå ïàðàìåòðû;  

f
j 
, g

j
, ..., q

j
 – çàäàííûå êîîðäèíàòíûå ôóíê

öèè, êîòîðûå âûáðàíû â âèäå ñòåïåííûõ ïî
ëèíîìîâ.

Â ïðåäåëàõ òåõíè÷åñêîé òåîðèè ìíîãî
ñëîéíûõ àíèçîòðîïíûõ îáîëî÷åê, èñïîëüçóÿ 
îñíîâíûå ñîîòíîøåíèÿ äëÿ äåôîðìàöèé, 
ñèë è ìîìåíòîâ, äëÿ âàðèàöèè ïîëíîé ýíåð
ãèè ñëîèñòîé îáîëî÷êè ïîëó÷èì [9] (çäåñü è 
äàëåå ñèìâîë «*» – äëÿ ïàðàìåòðîâ ñäâèãà):

                  (4)

Çäåñü ââåäåíû ñëåäóþùèå îáîçíà÷åíèÿ:
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ãäå D
jk
, A

jk
– ñîîòâåòñòâåííî æåñòêîñòíûå è 

óïðóãèå ïàðàìåòðû îáîëî÷êè;

R – ðàäèóñ êðèâèçíû ãîðíîé âûðàáîòêè; 
G

xz
, G

yz
 – ìîäóëè ñäâèãà â äâóõ íàïðàâëå

íèÿõ; øòðèõàìè îáîçíà÷åíû êðàòíûå ïðîèç
âîäíûå.

Â âûðàæåíèè L
p 

(ψ, η) p
jk
 ïðèíèìàåò çíà

÷åíèÿ ajk, cjk, à ôóíêöèè ψ è η ñîîòâåòñòâóþò 
ôóíêöèÿì ԝ è φ.

Ââîäÿ áåçðàçìåðíûå âåëè÷èíû è êîí
ñòàíòû ïî ôîðìóëàì:

              

(6)  

è îïóñêàÿ â äàëüíåéøåì ÷åðòó â îáîçíà÷åíè
ÿõ áåçðàçìåðíûõ âåëè÷èí, ïîëó÷èì ñèñòåìó 
óðàâíåíèé ñëåäóþùåãî âèäà:

(5)

Çäåñü âõîäÿùèå âåëè÷èíû èìåþò âèä

(7)

Âûðàæåíèÿ äëÿ ôóíêöèé P
r 
, Q

r
, è R, S 

 
ïî

ëó÷åíû èç âûðàæåíèé äëÿ F
r
 , G

r
 è K, N çàìå

íîé â íèõ f ,
 
g íà p, q, h

jk
, íà b

jk
,         íà      è f ,

 
g íà 

p, q, i  íà  j  è íàîáîðîò.
Èíòåãðàëû â óðàâíåíèè (5) âû÷èñëÿþòñÿ 

â ïðåäåëàõ .10,10 ЈЈЈЈ yx
Äëÿ i-ãî ñëîÿ îáîëî÷êè íàïðÿæåíèÿ èìå

þò âèä [13]:

(8)

(9)

,

ãäå

(10)

Êîîðäèíàòíûå ôóíêöèè âûáðàíû â âèäå 
ñòåïåííûõ ïîëèíîìîâ ïî ìåòîäó Ðèòöà, óäîâ
ëåòâîðÿþùèõ ãåîìåòðè÷åñêèì óñëîâèÿì.

Ðàññìîòðåíà ñõåìà àðìèðîâàíèÿ ïî
ðîäíîãî ìàññèâà àíêåðàìè è ìîäèôèöèðî
âàííûì áåòîíîì, ïðèâåäåííûå ìåõàíè÷å
ñêèå õàðàêòåðèñòèêè êîòîðîãî èìåþò âèä [6]:

,

.

;
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(11)

Çäåñü  ââåäåíû ñëåäóþùèå îáîçíà÷åíèÿ:
, – ìîäóëè íîðìàëü

íîé óïðóãîñòè è ñäâèãà ìàòåðèàëà àíêåðà, 
ñëî¸â ïîðîäû è ìîäèôèöèðîâàííîãî áåòîíà, 
ÌÏà, ñîîòâåòñòâåííî;

– ñîîòâåòñòâóþùèå êîýôôèöèåí
òû Ïóàññîíà h  h  ;

ihï
 – òîëùèíû, ì; 

ad  – äèàìåòð àíêåðà, ì.
Ñèñòåìû êîîðäèíàòíûõ ôóíêöèé, â ÷àñò

íîñòè, äëÿ ïðîãèáà 0w  ïðè äâóõ ãðàíè÷íûõ 
óñëîâèÿõ ïîðîäíîãî ìàññèâà ïðèâåäåíû â 
òàáë. 1, 2.

Òàáëèöà 1 / Table 1 

Êîýôôèöèåíòû ïîëèíîìîâ f
j
 (x), g

j
 (y), äëÿ óñëîâèé ïîðîäíîãî ìàññèâà ñ çàùåìëåííûìè êðàÿìè / 

Coefficients of polynomials fj(x), gj(y), for conditions of a rock mass with pinched edges

f1, g1 x2, y2 x 3, y 3 x 4, y 4 x 5, y 5 x 6, y 6 x 7, y 7 x 8, y 8

1 1 2 1
2 1 4 5 2

3 1 8 19 18 6

4  1 14 55 92 70 20

5 1  22 131 340 440 280 70

Òàáëèöà 2 / Table 2

Êîýôôèöèåíòû ïîëèíîìîâ f
j
 (x), g

j
 (y) äëÿ óñëîâèé ïîðîäíîãî ìàññèâà ñî ñâîáîäíûìè îïîðàìè / 

Coefficients of polynomials fj(x), gj(y) for rock mass conditions with free supports

f
1
, g

1
x 2, y 2 x 3, y 3 x 4, y 4 x 5, y 5 x 6, y 6 x 7, y 7 x 8, y 8 x 9, y 9

1 3 5 2

2 12 40 43 15

3 92 540 1113 965 300

4 9 15 6 3 5 2

5 12 40 43 27 40 43 15

6 276 1620 3339 2987 1400 1113 965 300

Ðàçðàáîòàí àëãîðèòì è ñîñòàâëåíà ïðî
ãðàììà ðåøåíèÿ çàäà÷è.

Ïîðîäíûé ìàññèâ, â êîòîðîì íàõî
äèòñÿ ãîðíàÿ âûðàáîòêà íà ãëóáèíå 1000 ì 
è áîëåå, ñîñòîèò èç òðåõ ñëîåâ: âåðõíèé 
ñëîé – ïåñ÷àíèê; ñðåäíèé – ïåñ÷àíûé ñëà
íåö; íèæíèé  – ãëèíèñòûé ñëàíåö. Ïàðàìå
òðû âûðàáîòêè: äëèíà L = 150...300 ì; øèðè
íà В = 5...7 ì; ìàêñèìàëüíàÿ âûñîòà f = 2,5 ì. 
Òîëùèíà ïîðîäíîãî ìàññèâà Н = 3,0 ì; ìî
äóëè óïðóãîñòè ïîðîä Е = 35,6∙103; 18,9∙103; 

10,8∙103 ÌÏà (ñîîòâåòñòâóþùèå ïðåäåëü
íûå íàïðÿæåíèÿ íà ñæàòèÿ σ

сж
 60,0; 40,8; 

30,3 ÌÏà); êîýôôèöèåíòû Ïóàññîíà = 0,35, 
0,25, 0,15; q

z
 3 ÌÏà.

Â ñâÿçè ñ òåì, ÷òî â ïîðîäíîì ìàññèâå 
âîçíèêàþò íàïðÿæåíèÿ èçãèáà è ðàñòÿæåíèÿ, 
ïðèíÿòû  ïðåäåëüíûå èõ çíà÷åíèÿ: = 0,1 , 
òî åñòü = 6,0; 4,08; 3,03 ÌÏà ñîîòâåòñòâåí
íî, à ñ ó÷åòîì òðåùèí 80 % = 0,61 ÌÏà.

Êàê ïîêàçàëè ïðåäâàðèòåëüíûå ðåçóëü
òàòû èññëåäîâàíèé, ñõîäèìîñòü â ðåçóëüòàòå 
èñïîëüçîâàíèÿ ïðèâåäåííûõ êîîðäèíàòíûõ 
ôóíêöèé ïî ìåòîäó Ðèòöà äîñòèãàåòñÿ ïðè èõ 

ñî÷åòàíèè, ðàâíîì 14. Ïðè ýòîì íàáëþäàåò
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ñÿ óñòîé÷èâîñòü ñõîäèìîñòè ìåòîäà, òàê êàê 
äàëüíåéøåå èõ èñïîëüçîâàíèå äàåò ïîãðåø
íîñòü îêîëî 3 %.

Â êà÷åñòâå ìîäèôèöèðîâàííîãî áåòîíà 
èñïîëüçîâàëè ñëåäóþùèé ñîñòàâ: öåìåíò, 
ïåñîê, ùåáåíü, âîäà è ïîëèïðîïèëåíîâàÿ 
ôèáðà â ïðîöåíòíîì ñîîòíîøåíèè ïî ìàñ
ñå – 15:32:45:7:1 ñ ìåõàíè÷åñêèìè õàðàêòå
ðèñòèêàìè: ìîäóëü óïðóãîñòè Е = 2,0∙104 ÌÏà, 
êîýôôèöèåíò Ïóàññîíà ν = 0,25.

Ðåçóëüòàòû èññëåäîâàíèé ÍÄÑ ñèñòå
ìû ïîêàçàëè, ÷òî åå óñòîé÷èâîñòü ïðè ñæà
òèè îáåñïå÷èâàåòñÿ, à ñ ó÷åòîì 80 % òðåùèí 
ìàêñèìàëüíûå íîðìàëüíûå íàïðÿæåíèÿ íà 
ðàñòÿæåíèÿ ïðåâûøàþò ïðåäåëüíûå [2].

Èñïîëüçóÿ ïðèâåäåííûå äàííûå, ïîëó
÷åíû ðàñïðåäåëåíèÿ ìàêñèìàëüíûõ ñóììàð
íûõ ïåðåìåùåíèé w è çà ñ÷åò   èçãèáà   w

o  
 äëÿ 

àíàëîãè÷íûõ ãðàíè÷íûõ óñëîâèé.
Ðåçóëüòàòû èññëåäîâàíèé íàïðÿ

æåíèé ñ ó÷åòîì ïðèâåäåííûõ ìåõàíè÷å
ñêèõ õàðàêòåðèñòèê (11) ïðè äîïîëíè

òåëüíûõ èñõîäíûõ äàííûõ: E
a 

=2∙105 ÌÏà, 
E

n 
 = 10,8∙103  ÌÏà, E

b
  = 2∙104 ÌÏà,  äèàìåòð 

àíêåðà d
a = 3∙10-2 ì, ðàññòîÿíèå ìåæäó àí

êåðàìè t
a 

= 0,8 ì, òîëùèíà ñëîÿ ìîäèôè
öèðîâàííîãî áåòîíà  = 8∙10-2 ì ïîêàçû
âàþò, ÷òî óñëîâèÿ ïðî÷íîñòè âûïîëíÿþòñÿ. 
Ïðè ýòîì, ïåðåìåùåíèÿ ïîðîäíîãî ìàññè
âà ïðè åãî çàêðåïëåíèè àíêåðàìè è ñëîåì 
ìîäèôèöèðîâàííîãî áåòîíà óìåíüøàþòñÿ 
ïðàêòè÷åñêè â äâà ðàçà.

Â ðåçóëüòàòå ðàñ÷åòîâ, âàðüèðóÿ ãåî
ìåòðè÷åñêèìè ðàçìåðàìè àíêåðîâ: ðàññòî
ÿíèåì ìåæäó íèìè  t

a 
= 0,5...0,8 ì, äèàìåòðîì 

d
a
 = (20…30)∙103 ì; òîëùèíîé ïîðîäíîãî 

ìàññèâà  = (2,0…3,0) ì, äëèíîé ãîðíîé 
âûðàáîòêè L = (100…300) ì, ïðèâåäåííûì 
ìîäóëåì óïðóãîñòè E

хп = (0,6…5,0)∙104 ÌÏà 
ïðè ïîñòîÿííîé íàãðóçêå, ïîëó÷åíû çàâèñè
ìîñòè ïåðåìåùåíèé ïîðîäíîãî ìàññèâà îò 
îòíîøåíèé ðàçëè÷íûõ ñî÷åòàíèé åãî ïàðà
ìåòðîâ (ðèñ. 2) è ðàçðàáîòàíà íîìîãðàììà 
(ðèñ. 3).

Ðèñ. 2. Çàâèñèìîñòü ïåðåìåùåíèé îò  îòíîøåíèé áåçðàçìåðíûõ âåëè÷èí:  ðàññòîÿíèÿ ìåæäó àíêåðàìè 

ê èõ äèàìåòðàì  è òîëùèíû ïîðîäíîãî ìàññèâà ê  äëèíå âûðàáîòêè   (à), ðàññòîÿíèÿ ìåæäó àíêåðàìè 

ê èõ äèàìåòðàì è íàãðóçêè ê ìàêñèìàëüíîìó ïðèâåäåííîìó ìîäóëþ óïðóãîñòè (b), òîëùèíû 

ïîðîäíîãî ìàññèâà ê äëèíå âûðàáîòêè , íàãðóçêè ê ìàêñèìàëüíîìó ïðèâåäåííîìó ìîäóëþ óïðóãîñòè 

 (c) ïðè òîëùèíå ìîäèôèöèðîâàííîãî áåòîíà 8·102 ì / Fig. 2. The dependence of displacements on the 

ratio of dimensionless quantities: the distance between the anchors to their diameters   and the thickness of 

the rock mass to the length of the mine   (à) (a), the distance between the anchors to their diameters and the 

load to the maximum reduced modulus of elasticity (b),  the thickness of the rock mass to the length of 

the mine , the load to the maximum reduced modulus of elasticity  (c) with a modified 

concrete thickness of 8×102 m

à) b) c)
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Ñïèñîê ëèòåðàòóðû                                                                                              

Ðèñ. 3. Íîìîãðàììà äëÿ îïðåäåëåíèÿ ïðîãèáà çàêðåïëåííîãî ïîðîäíîãî ìàññèâà ãîðíîé âûðàáîòêè 
àíêåðàìè è ìîäèôèöèðîâàííûì áåòîíîì â çàâèñèìîñòè îò áåçðàçìåðíûõ ïàðàìåòðîâ: 

H, L,d
a
, t

a
 – òîëùèíà ïîðîäíîãî ìàññèâà, äëèíà âûðàáîòêè, äèàìåòð àíêåðîâ, ðàññòîÿíèå ìåæäó íèìè, 

ì; σσ
pl
 , E

xп
, q

z
 – ïðåäåë ïðîïîðöèîíàëüíîñòè ïîðîä, ïðèâåäåííûé ìàêñèìàëüíûé ìîäóëü óïðóãîñòè 

ïîðîäíîãî ìàññèâà, íàãðóçêà îò ãîðíîãî äàâëåíèÿ, ÌÏà / Fig. 3. Nomogram for determining the deflec
tion of the fixed rock mass of the mining by anchors and modified concrete depending on the dimensionless 

parameters: ,   – thickness of the rock mass, length of the workings, diameter of anchors, distance 
between them, m; , , , , – the limit of proportionality of rocks, the given maximum modulus of elastic

ity of the rock mass, the load from the rock pressure, MPa

Âûâîäû 
1. Îòñóòñòâèå â Äîíåöêîì áàññåéíå àí

êåðíîãî êðåïëåíèÿ ïîðîäíîãî ìàññèâà ñ èñ
ïîëüçîâàíèåì ìîäèôèöèðîâàííîãî áåòîíà 
ñíèæàåò áåçîïàñíîñòü âåäåíèÿ ãîðíûõ ðàáîò, 
íå îáåñïå÷èâàåò åãî äëèòåëüíóþ ïðî÷íîñòü 
è óñòîé÷èâîñòü â âûðàáîòêàõ ãëóáîêèõ óãîëü
íûõ øàõò.

2. Ðàçðàáîòàíà ìàòåìàòè÷åñêàÿ ìîäåëü 
ÍÄÑ ñèñòåìû «ïîðîäíûé ìàññèâ – àíêåð – 
ìîäèôèöèðîâàííûé áàòîí», ó÷èòûâàþùàÿ 
ðàçëè÷íîå ñî÷åòàíèå ãåîìåòðè÷åñêèõ ðàçìå
ðîâ âûðàáîòêè; òîëùèíó ñëîåâ ïîðîä è èõ êî
ëè÷åñòâî; ïàðàìåòðû àíêåðîâ, ïðèâåäåííûå 

ìåõàíè÷åñêèå õàðàêòåðèñòèêè ïîðîäíîãî 
ìàññèâà, ðàçëè÷íûå ãðàíè÷íûå óñëîâèÿ, ïî
çâîëèëà îáîñíîâàòü åå ïàðàìåòðû, îáåñïå÷è
âàþùèå ïðî÷íîñòü è óñòîé÷èâîñòü ãîðíûõ âû
ðàáîòîê ãëóáîêèõ óãîëüíûõ øàõò.

3. Ìàêñèìàëüíûå íàïðÿæåíèÿ ïîðîäíî
ãî ìàññèâà, ñîñòîÿùåãî èç íèæíåãî ãëèíè
ñòîãî ñëàíöà, ñðåäíåãî – ïåñ÷àíîãî ñëàíöà, 
âåðõíåãî – ïåñ÷àíèêà, áåç êðåïè ñ äâóìÿ ãðà
íè÷íûìè óñëîâèÿìè íà ãëóáèíå âûðàáîòêè 
1000 ì è íèæå ïðåâûøàþò ïðåäåë ïðîïîðöè
îíàëüíîñòè. Êðåïü â âèäå àíêåðîâ è ìîäèôè
öèðîâàííîãî áåòîíà îáåñïå÷èâàåò åãî ïðî÷
íîñòü è óñòîé÷èâîñòü.
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Äëÿ îáåñïå÷åíèÿ ýíåðãåòè÷åñêîé áåçîïàñíîñòè Ðîññèè íåîáõîäèìî îñâîèòü ïðîèçâîäñòâî äåøåâîé 
ýëåêòðîýíåðãèè. Îäíèì èç íàïðàâëåíèé ðàçâèòèÿ îòå÷åñòâåííîé ýíåðãåòèêè ÿâëÿåòñÿ èñïîëüçîâàíèå 
àòîìíûõ ýëåêòðîñòàíöèé [2]. Èñòî÷íèêîì ñûðüÿ äëÿ çàïèòêè àòîìíûõ ðåàêòîðîâ ÿâëÿåòñÿ ïðèðîäíûé 
óðàí, äîáûâàåìûé èç ñêàëüíûõ è ãèäðîãåííûõ (ëîêàëèçîâàííûõ â ðûõëûõ îòëîæåíèÿõ) ìåñòîðîæäåíèé. Â 
Çàáàéêàëüå ðàçâåäàíû  ãèäðîãåííûå ìåñòîðîæäåíèÿ, îáúåäèíåííûå â åäèíîå Õèàãäèíñêîå ðóäíîå ïîëå 
è õàðàêòåðèçóþùèåñÿ èäåíòè÷íûìè ãîðíîãåîëîãè÷åñêèìè, ãèäðîãåîëîãè÷åñêèìè è òåõíîëîãè÷åñêèìè 
ïàðàìåòðàìè1 [2]. Äîáû÷à ïðèðîäíîãî óðàíà ñâÿçàíà ñ îïðåäåëåííûìè òðóäíîñòÿìè: ãåîëîãè÷åñêîå 
ñòðîåíèå ìåñòîðîæäåíèé, òåìïåðàòóðíûé ðåæèì ïîäçåìíûõ âîä, ýêîíîìè÷åñêèå ïîêàçàòåëè ðàáîòû 
ïðåäïðèÿòèÿ è äð. Â ðåçóëüòàòå ñòå÷åíèÿ ýòèõ îáñòîÿòåëüñòâ ïðîáëåìíûì ÿâëÿåòñÿ âîïðîñ ïåðåâîäà 
óðàíà â ïîäâèæíîå ñîñòîÿíèå ïðè ïîäçåìíîì ñêâàæèííîì âûùåëà÷èâàíèè  ñ íåîáõîäèìîé äèíàìè
êîé, îáåñïå÷èâàþùåé êîíöåíòðàöèè óðàíà â ïðîäóêòèâíîì ðàñòâîðå, ïðè ïåðåðàáîòêå êîòîðîãî áóäåò 
ïîëó÷åíà ðåíòàáåëüíàÿ ïðîäóêöèÿ ãîðíîãî ïðåäïðèÿòèÿ. Äàííàÿ ñòàòüÿ ïîñâÿùåíà èíòåíñèôèêàöèè 
ïðîöåññà âûùåëà÷èâàíèÿ ïðèìåíåíèåì õèìè÷åñêèõ àêòèâàòîðîâ, óñêîðÿþùèõ ïåðåâîä óðàíà â ïðî
äóêòèâíûé ðàñòâîð [3]. Àêòóàëüíîñòü ðàáîòû îáîñíîâûâàåòñÿ íåîáõîäèìîñòüþ àêòèâèçàöèè ïðîöåññà 
âûùåëà÷èâàíèÿ óðàíà ïðè ÏÑÂ äëÿ îáåñïå÷åíèÿ áîëåå ïîëíîãî èçâëå÷åíèÿ óðàíà è ñîêðàùåíèÿ ñðîêà 
îòðàáîòêè ìåñòîðîæäåíèÿ ñ ïðèìåíåíèåì õèìè÷åñêèõ îêèñëèòåëåé. Îáúåêò èññëåäîâàíèÿ – òåõíîëî
ãè÷åñêèå ïðîöåññû ïîäçåìíîãî ñêâàæèííîãî âûùåëà÷èâàíèÿ ñ ïðèìåíåíèåì õèìè÷åñêèõ àêòèâàòîðîâ. 
Öåëü èññëåäîâàíèÿ – ïîâûøåíèå ýôôåêòèâíîñòè ðàçðàáîòêè ãèäðîãåííûõ ìåñòîðîæäåíèé óðàíà, ñíè
æåíèå ýêñïëóàòàöèîííûõ çàòðàò. Çàäà÷è èññëåäîâàíèÿ – âûÿâèòü íàèáîëåå ýôôåêòèâíûå îêèñëèòåëè è 
ðåæèìû èõ èñïîëüçîâàíèÿ, ïîâûøàþùèå îáúåì èçâëå÷åíèÿ óðàíà â ïðîäóêòèâíûé ðàñòâîð. Ìåòîäèêà 
èññëåäîâàíèé – ñáîð èíôîðìàöèè, ìàòåìàòèêîñòàòèñòè÷åñêàÿ åå îáðàáîòêà, ïðîâåäåíèå èññëåäî
âàòåëüñêèõ ðàáîò è óñòàíîâëåíèå ñâÿçè ìåæäó ãîðíîãåîëîãè÷åñêèìè, ãèäðîãåîëîãè÷åñêèìè è òåõíî
ëîãè÷åñêèìè ïàðàìåòðàìè âûùåëà÷èâàíèÿ ðóä. Ìåòîäû èññëåäîâàíèé: ìàòåìàòèêîñòàòèñòè÷åñêèé 
àíàëèç, ëàáîðàòîðíûå èññëåäîâàíèÿ è èñïîëüçîâàíèå  ïîëó÷åííûõ ðåçóëüòàòîâ äëÿ ïðîâåäåíèÿ îïûò
íîïðîìûøëåííûõ ðàáîò

Êëþ÷åâûå ñëîâà: ïîäçåìíîå ñêâàæèííîå âûùåëà÷èâàíèå, òåõíîëîãè÷åñêàÿ ñêâàæèíà, êîýôôèöèåíò ôèëüòðàöèè, 
îêèñëèòåëü, âûùåëà÷èâàþùèé ðàñòâîð, ïðîäóêòèâíûé ðàñòâîð, êîíöåíòðàöèÿ ñåðíîé êèñëîòû, êîíöåíòðàöèÿ óðàíà, 
îòíîøåíèå Æ/Ò, îêèñëèòåëüíîâîññòàíîâèòåëüíûé ïîòåíöèàë, ïåðåêèñü âîäîðîäà, íèòðèò íàòðèÿ
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To ensure Russia’s energy security, it is necessary to produce cheap electricity. One of the directions of do
mestic energy development is its production at nuclear power plants. The source of raw materials for powering 
nuclear reactors is natural uranium extracted from rocky and hydrogenic (localized in loose sediments) deposits. 
Hydrogenic deposits have been explored in Transbaikalia, united into a single Khiagdin ore field and character
ized by identical mininggeological, hydrogeological and technological parameters. During the operation, cer
tain difficulties have been identified in the extraction of natural uranium, related both to the geological structure 
of the deposits and the temperature regime of groundwater, and to the economic performance of the enterprise. 
As a result of the confluence of these circumstances, the issue of transferring uranium to a mobile state during 
underground borehole leaching with the necessary dynamics that ensures the concentration of uranium in a pro
ductive solution, the processing of which will produce profitable mining enterprise products, is problematic. This 
article is devoted to the intensification of the leaching process using chemical activators that accelerate the con
version of uranium into a productive solution. The relevance of the work is due to the need to activate the process 
of uranium leaching with the help of underground borehole leaching to ensure a more complete recovery of ura
nium and to reduce the period of field development with the use of chemical oxidants. The object of the study is 
technological processes of underground insitu leaching with the use of chemical activators. The purpose of the 
study is improving the development efficiency of hydrogenous uranium deposits, reducing operating costs. The 
research objectives are to identify the most effective oxidants and regimes of their use, increasing the volume 
of uranium recovery in the productive solution. The research methodology included collecting information, its 
mathematical and statistical processing, carrying out research work and establishing a connection between min
inggeological, hydrogeological and technological parameters of ore leaching. Research methods: mathemat
ical and statistical analysis, laboratory research and the use of the results for experimental and industrial works

Key words: underground borehole leaching, technological well, filtration coefficient, oxidizer, leaching solution, productive 
solution, sulfuric acid concentration, uranium concentration, W/T ratio, redox potential, hydrogen peroxide, sodium nitrite

Ââåäåíèå. Îáåñïå÷åíèå ýíåðãåòè÷åñêîé 
áåçîïàñíîñòè Ðîññèè ñâÿçàíî ñ îñâîåíè

åì àòîìíîé ýíåðãåòèêè, èñòî÷íèêîì çàïèòêè 
àòîìíûõ ðåàêòîðîâ ÿâëÿåòñÿ ïðèðîäíûé óðàí.

Àêòóàëüíîñòü ðàáîòû îáîñíîâûâàåòñÿ  
íåîáõîäèìîñòüþ àêòèâèçàöèè ïðîöåññà âû
ùåëà÷èâíèÿ óðàíà ïðè ÏÑÂ äëÿ îáåñïå÷åíèÿ 
áîëåå ïîëíîãî èçâëå÷åíèÿ óðàíà è ñîêðàùå
íèÿ ñðîêà îòðàáîòêè ìåñòîðîæäåíèÿ ñ ïðè
ìåíåíèåì õèìè÷åñêèõ îêèñëèòåëåé.

Îáúåêò èññëåäîâàíèÿ – òåõíîëîãè÷å
ñêèå ïðîöåññû ïîäçåìíîãî ñêâàæèííîãî âû
ùåëà÷èâàíèÿ ñ ïðèìåíåíèåì õèìè÷åñêèõ àê
òèâàòîðîâ.

Öåëü èññëåäîâàíèÿ – ïîâûøåíèå ýô
ôåêòèâíîñòè ðàçðàáîòêè ãèäðîãåííûõ ìå
ñòîðîæäåíèé óðàíà, ñíèæåíèå ýêñïëóàòàöè
îííûõ çàòðàò.

Çàäà÷è èññëåäîâàíèÿ – âûÿâèòü íàèáî
ëåå ýôôåêòèâíûå îêèñëèòåëè è ðåæèìû èõ 
èñïîëüçîâàíèÿ, ïîâûøàþùèå îáúåì èçâëå
÷åíèÿ óðàíà â ïðîäóêòèâíûé ðàñòâîð.  

Ìåòîäèêà èññëåäîâàíèé – ñáîð èíôîð
ìàöèè, ìàòåìàòèêîñòàòèñòè÷åñêàÿ åå îáðà
áîòêà, ïðîâåäåíèå èññëåäîâàòåëüñêèõ ðàáîò 
è óñòàíîâëåíèå ñâÿçè ìåæäó ãîðíîãåîëîãè
÷åñêèìè, ãèäðîãåîëîãè÷åñêèìè è  òåõíîëîãè
÷åñêèìè ïàðàìåòðàìè âûùåëà÷èâàíèÿ ðóä.

Ìåòîäû èññëåäîâàíèé: ìàòåìàòè
êîñòàòèñòè÷åñêèé àíàëèç, ëàáîðàòîðíûå 

èññëåäîâàíèÿ è èñïîëüçîâàíèå  ïîëó÷åííûõ 
ðåçóëüòàòîâ äëÿ ïðîâåäåíèÿ îïûòíîïðî
ìûøëåííûõ ðàáîò.

Ðàçðàáîòêà òåìû. Â íàñòîÿùåå âðåìÿ â 
êà÷åñòâå ðàáî÷èõ àãåíòîâ (ðàáî÷èõ ðàñòâî
ðîâ) ïðè ïîäçåìíîì âûùåëà÷èâàíèè óðàíà 
ïðèìåíÿþòñÿ ñëàáûå âîäíûå ðàñòâîðû ñåð
íîé êèñëîòû, à òàêæå êàðáîíàòû (áèêàðáîíà
òû) àììîíèÿ, íàòðèÿ, êàëèÿ, êàëüöèÿ, ìàãíèÿ.  
Íàèáîëüøåå ðàñïðîñòðàíåíèå ïîëó÷èëî êèñ
ëîòíîå âûùåëà÷èâàíèå, ãäå â êà÷åñòâå âûùå
ëà÷èâàþùåãî ðåàãåíòà èñïîëüçóåòñÿ ñåðíàÿ 
êèñëîòà [1].

Ýôôåêòèâíîñòü ïðîöåññà ïîäçåìíî
ãî âûùåëà÷èâàíèÿ çàâèñèò îò òèïà óðàíî
âîé ìèíåðàëèçàöèè. Îñíîâíûìè óðàíîâûìè 
ìèíåðàëàìè ìåñòîðîæäåíèé Õèàãäèíñêîãî 
òèïà, îòðàáàòûâàåìûõ ñïîñîáîì ñêâàæèí
íîãî ïîäçåìíîãî âûùåëà÷èâàíèÿ, ÿâëÿþòñÿ 
îêèñëû óðàíà (íàñòóðàí, óðàííèíèò, â ìåíü
øåé ìåðå óðàíîâûå ÷åðíè) è ñèëèêàòû óðàíà 
(êîôôèíèò) è íèíãèîèò, ò. å. ìèíåðàëû, âûùå
ëà÷èâàíèå óðàíà èç êîòîðûõ áåç ïðèìåíåíèÿ 
îêèñëèòåëåé çàòðóäíåíî [5].

Â ïðîöåññå àíàëèçà ìàòåðèàëà ïî ïðè
ìåíåíèþ îêèñëèòåëåé â êà÷åñòâå àêòèâàòîðà  
ïåðåõîäà óðàíà â ïðîäóêòèâíûé ðàñòâîð ïðè 
âûùåëà÷èâàíèè óñòàíîâëåíî, ÷òî ñóùåñòâó
åò ìíîæåñòâî õèìè÷åñêèõ ñîåäèíåíèé, ñïî
ñîáñòâóþùèõ ýòîìó ïðîöåññó. Ïðîâåäåííûå 
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èññëåäîâàíèÿ âûùåëà÷èâàíèÿ Õèàãäèíñêèõ 
ðóä ñîòðóäíèêàìè ÎÀÎ «ÂÍÈÈÕÒ» ñîâìåñòíî 
ñ ðàáîòíèêàìè ÎÀÎ «Õèàãäà» ïîêàçàëè, ÷òî 
íàèáîëåå ýôôåêòèâíû òàêèå îêèñëèòåëè, êàê 
ïåðåêèñü âîäîðîäà è íèòðèò íàòðèÿ2 [6].

Îòîáðàííûå ïðîáû óðàíîâîðóäíîãî 
ìàòåðèàëà, ïðåäñòàâëåííîãî ïðîäóêòèâíû
ìè ïåñêàìè, îòëè÷àþùèåñÿ óñðåäíåííûìè 
õàðàêòåðèñòèêàìè äëÿ ìåñòîðîæäåíèé Õèà
ãäèíñêîãî òèïà, ïîäâåðãëèñü ëàáîðàòîðíûì 
èññëåäîâàíèÿì ïî âûùåëà÷èâàíèþ. Êàæäàÿ 
ïðîáà âûùåëà÷èâàëàñü áåç ïðèìåíåíèÿ 
îêèñëèòåëÿ, ñ ïðèìåíåíèåì ïåðåêèñè âîäî
ðîäà è ñ ïðèìåíåíèåì íèòðèòà íàòðèÿ.

Íà ðèñ. 1 è 2 ïðèâåäåíû ðåçóëüòàòû èññëå
äîâàíèÿ ïðîöåññà âûùåëà÷èâàíèÿ íåîêèñ

ëåííûõ ðóä Õèàãäèíêîãî ìåñòîðîæäåíèÿ áåç 
ïðèìåíåíèÿ îêèñëèòåëÿ.

Èç ðèñóíêîâ âèäíî, ÷òî ïîêàçàòåëè âû
ùåëà÷èâàíèÿ íåîêèñëåííîé ðóäû çàêîíî
ìåðíî ìåíÿþòñÿ â òå÷åíèå âñåãî ïåðèîäà 
ïåðåðàáîòêè ðóä ïîä âîçäåéñòâèåì  ðàñòâî
ðà ñåðíîé êèñëîòû. Ãðàíè÷íûì êðèòåðèåì 
ïðîöåññà âûùåëà÷èâàíèÿ ÿâëÿåòñÿ óðîâåíü 
èçâëå÷åíèÿ óðàíà â ïðîäóêòèâíûé ðàñòâîð  
â 80 %. Èñõîäíàÿ êîíöåíòðàöèÿ ñåðíîé êèñ
ëîòû â ðàáî÷åì ðàñòâîðå ñîñòàâèëà 10 ã/ë. 
Äàëåå äëÿ ïîääåðæàíèÿ ïðîöåññà âûùåëà÷è
âàíèÿ êîíöåíòðàöèÿ íàðàùèâàëàñü â òå÷åíèå 
72 ñóòîê äî óðîâíÿ 25 ã/ë, ñîñòàâèâ â ñðåäíåì 
18 ã/ë. Ðàñõîä ñåðíîé êèñëîòû â ïðîöåññå âû
ùåëà÷èâàíèÿ ÷åòêî êîððåëèðóåòñÿ ñ åå êîí

  2        5      8     10    13     16   19    22     25   28    35  44   53   52   72   80

 2        5      8    10     13     16   19    22     25    28    35    44    53   52    72  80

Ðèñ. 1. Çàâèñèìîñòü ïîêàçàòåëåé âûùåëà÷èâàíèÿ íåîêèñëåííîé ðóäû îò âðåìåíè âûùåëà÷èâàíèÿ áåç 
îêèñëèòåëÿ: 1 ðÿä – ÎÏÂ, ìÂ; 2 ðÿä  Fe (III), ìã/ë; 3 ðÿä – Fe (II), ìã/ë; 4  ðÿä – êîíöåíòðàöèÿ óðàíà, ìã/ë / 
Fig. 1. Dependence of the leaching indicators of non–oxidized ore on the time of leaching without an oxidizer: 

1 row – OPV, mV; 2 row  Fe (III), mg/l; 3 row – Fe (II), mg/l; 4 row – uranium concentration, mg/l

Ðèñ. 2. Çàâèñèìîñòü ïîêàçàòåëåé âûùåëà÷èâàíèÿ íåîêèñëåííîé ðóäû îò âðåìåíè âûùåëà÷èâàíèÿ áåç 
îêèñëèòåëÿ: 5 ðÿä – èçâëå÷åíèå óðàíà, %; 6 ðÿä – ðàñõîä ñåðíîé êèñëîòû, êã/ò; 7 ðÿä – êîíöåíòðàöèÿ 
ñåðíîé êèñëîòû, ìã/ë; 8  ðÿä – Æ/Ò / Fig. 2. Dependence of the leaching indicators of non–oxidized ore on 
the time of leaching without an oxidizer: Row 5 – uranium extraction, %; Row 6 – sulfuric acid consumption, 

kg/t; Row 7 – sulfuric acid concentration, mg/l; Row 8 – W/T

2 Îâñåé÷óê Â. À. Çàâèñèìîñòü èçâëå÷åíèÿ óðàíà â ðàñòâîð ïðè êó÷íîì âûùåëà÷èâàíèè îò ïåòðîãðàôè÷åñêîãî ñîñòàâà 
ðóä // Âåñòíèê Çàáàéêàëüñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà. 2021.Ò. 27, ¹ 7. Ñ. 27–31.
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öåíòðàöèåé â ðàáî÷åì ðàñòâîðå è ñîñòàâèë â 
ñðåäíåì 18 êã/ò ðóäû. Îêèñëèòåëüíîâîññòà
íîâèòåëüíûé ïîòåíöèàë ðàñòâîðîâ â òå÷åíèå 
âñåãî ïåðèîäà âûùåëà÷èâàíèÿ ìåíÿåòñÿ íå
çíà÷èòåëüíî: îò 350 äî 410 ìÂ. Êîíöåíòðàöèÿ 
Fe (III) â ðàñòâîðå çàêîíîìåðíî ñíèæàåòñÿ îò 
120 äî 70 ìã/ë, êîíöåíòðàöèÿ Fe (II) â òå÷åíèå 
26 ñóòîê ïàäàåò îò 205 ìã/ë äî íóëÿ.  Êîíöåí
òðàöèÿ óðàíà â ïðîäóêòèâíîì ðàñòâîðå ÷åòêî 
êîððåëèðóåòñÿ ñ êîíöåíòðàöèåé Fe (III) è â 
ïðîöåññå âûùåëà÷èâàíèÿ ïîñòåïåííî ïàäàåò 
îò 80 äî 30 ìã/ë. Îòíîøåíèå Æ/Ò ìåíÿåòñÿ îò 

Ðèñ. 3. Çàâèñèìîñòü ïîêàçàòåëåé âûùåëà÷èâàíèÿ íåîêèñëåííîé ðóäû îò âðåìåíè âûùåëà÷èâàíèÿ 
ñ ïåðåêèñüþ âîäîðîäà: 1 ðÿä – ÎÏÂ, ìÂ; 2 ðÿä  Fe (III), ìã/ë; 3 ðÿä – Fe (II), ìã/ë; 4  ðÿä – êîíöåíòðàöèÿ 
óðàíà, ìã/ë / Fig. 3. Dependence of the leaching indicators of non–oxidized ore on the time of leaching with 

hydrogen peroxide: 1 row  OPV, mV; 2 row  Fe (III), mg/l; 3 row – Fe (II), mg/l; 
4 row – uranium concentration, mg/l

0,3 äî 9,0. Â òå÷åíèå 80 äíåé íàáëþäåíèÿ â 
ðàñòâîð ïåðåâåäåíî 88 % óðàíà. Ïðîöåññ èç
âëå÷åíèÿ óðàíà â ïðîäóêòèâíûé ðàñòâîð îïè
ñûâàåòñÿ çàâèñèìîñòüþ

ε = –0,4 + 1,4 Т * Т2, %,                                                            (1)

ãäå Ò – âðåìÿ âûùåëà÷èâàíèÿ. 
Íà ðèñ. 3...5 ïðèâåäåíû ðåçóëüòàòû èññëå

äîâàíèÿ ïðîöåññà âûùåëà÷èâàíèÿ íåîêèñ
ëåííûõ ðóä Õèàãäèíêîãî ìåñòîðîæäåíèÿ ñ 
ïðèìåíåíèåì â êà÷åñòâå ñòèìóëÿòîðà ïåðå
êèñè âîäîðîäà.

Ðèñ. 4. Çàâèñèìîñòü ïîêàçàòåëåé âûùåëà÷èâàíèÿ íåîêèñëåííîé ðóäû îò âðåìåíè âûùåëà÷èâàíèÿ
ñ ïåðåêèñüþ âîäîðîäà: 5 ðÿä – èçâëå÷åíèå óðàíà, %; 6 ðÿä – ðàñõîä ñåðíîé êèñëîòû, êã/ò; 
7 ðÿä – êîíöåíòðàöèÿ ñåðíîé êèñëîòû, ìã/ë  / Fig. 4. Dependence of the leaching indicators 

of nonoxidized ore on the time of leaching with hydrogen peroxide: Row 5 – uranium extraction, %; 
row 6 – sulfuric acid consumption, kg/t; row 7 – sulfuric acid concentration, mg/l 
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 Ðèñ. 5.  Çàâèñèìîñòü ïîêàçàòåëåé âûùåëà÷èâàíèÿ íåîêèñëåííîé ðóäû îò âðåìåíè âûùåëà÷èâàíèÿ 
ñ ïåðåêèñüþ âîäîðîäà: 8 ðÿä – Æ/Ò; 9 ðÿä – ðàñõîä ïåðåêèñè âîäîðîäà, êã/ò / Fig. 5. Dependence of the 

leaching indicators of nonoxidized ore on the time of leaching with hydrogen peroxide: Row 8 – W / T; 
Row 9 – consumption of hydrogen peroxide, kg / t

Êàê âèäíî èç ðèñóíêîâ, ïîêàçàòåëè âû
ùåëà÷èâàíèÿ íåîêèñëåííîé ðóäû ñ ïðèìåíå
íèåì îêèñëèòåëÿ (ïåðåêèñè âîäîðîäà) ïîä
÷èíÿþòñÿ îïðåäåëåííûì çàêîíîìåðíîñòÿì. 
Èñïûòàíèÿ äëèëèñü 23 äíÿ ñ ïîñòåïåííûì 
óâåëè÷åíèåì ðàñõîäà  ñåðíîé êèñëîòû îò 
3,5 äî 19 êã/ò, à ïåðåêèñè âîäîðîäà îò 0,085 
äî 1,61 êã/ò. Îêèñëèòåëüíîâîññòàíîâèòåëü
íûé ïîòåíöèàë èçìåíÿëñÿ îò 400 äî 620 ìÂ. 
Êîíöåíòðàöèÿ èîíîâ Fe(III) èçìåíÿëàñü îò 
130 ìã/ë äî 690 ìã/ë íà âîñüìûå ñóòêè è çà
òåì ïîñòåïåííî óìåíüøàëàñü äî 100 ìã/ë. 
Êîíöåíòðàöèÿ Fe(II) íà ÷åòâåðòûå ñóòêè ïîä
íÿëàñü äî 220 ìã/ë, à çàòåì íà âîñüìûå ñóò
êè ðåçêî óïàëà äî íóëÿ. Êîíöåíòðàöèÿ óðàíà 
â ïðîäóêòèâíîì ðàñòâîðå íàðàñòàëà â ïåð
âûå 6 äíåé è äîñòèãëà âåëè÷èíû 300 ìã/ë íà 
÷åòâåðòûå ñóòêè âûùåëà÷èâàíèÿ. Äàëåå êîí
öåíòðàöèÿ íà÷àëà ïàäàòü è íà 23è ñóòêè ñî
ñòàâèëà 12 ìã/ë. Äëÿ ïîääåðæàíèÿ ïðîöåññà 
âûùåëà÷èâàíèÿ êîíöåíòðàöèÿ ñåðíîé êèñëî
òû íàðàùèâàëàñü îò 5 äî 21 ã/ë. Âûùåëà÷èâà
íèå â òàêîì ðåæèìå äàëî âîçìîæíîñòü â òå
÷åíèå 23 ñóòîê èçâëå÷ü 85 % óðàíà.  Çíà÷åíèå 
Æ/Ò â ïðîöåññå âûùåëà÷èâàíèÿ èçìåíÿåòñÿ 
îò 0,17 äî 3,26. Çàâèñèìîñòü èçâëå÷åíèÿ óðà
íà îò âðåìåíè âûùåëà÷èâàíèÿ îïèñûâàåòñÿ 
âûðàæåíèåì

ε
n
 = – 1,6 + 9,0 * Т – 0,2 * Т2, %.                                 (2)

Íà ðèñ. 6...8 ïðèâåäåíû ðåçóëüòàòû èññëå
äîâàíèÿ ïðîöåññà âûùåëà÷èâàíèÿ íåîêèñ
ëåííûõ ðóä Õèàãäèíêîãî ìåñòîðîæäåíèÿ ñ 

ïðèìåíåíèåì â êà÷åñòâå ñòèìóëÿòîðà íèòðè
òà íàòðèÿ.

Êàê âèäíî èç ðèñóíêîâ, ïîêàçàòåëè âû
ùåëà÷èâàíèÿ íåîêèñëåííîé ðóäû ñ ïðèìå
íåíèåì îêèñëèòåëÿ íèòðèòà íàòðèÿ òàêæå êàê 
ïåðåêèñè âîäîðîäà ïîä÷èíÿþòñÿ îïðåäåëåí
íûì çàêîíîìåðíîñòÿì. Èñïûòàíèÿ äëèëèñü 
26 äíåé ñ ïîñòåïåííûì óâåëè÷åíèåì ðàñõîäà  
ñåðíîé êèñëîòû îò 4,8 äî 22,3 êã/ò, à ïåðåêè
ñè âîäîðîäà îò 0,12 äî 1,57 êã/ò. Îêèñëèòåëü
íîâîññòàíîâèòåëüíûé ïîòåíöèàë èçìåíÿëñÿ 
îò 500 äî 400 ìÂ. Êîíöåíòðàöèÿ èîíîâ Fe(III) 
èçìåíÿëàñü îò 180 äî 80 ìã/ë. Êîíöåíòðàöèÿ 
Fe(II) íà 10å ñóòêè ïîäíÿëàñü äî 210 ìã/ë, à 
çàòåì ðåçêî óïàëà íà 16å ñóòêè äî íóëÿ. Êîí
öåíòðàöèÿ óðàíà â ïðîäóêòèâíîì ðàñòâîðå 
íàðàñòàëà â ïåðâûå 10 äíåé è äîñòèãëà âå
ëè÷èíû 250 ìã/ë íà ÷åòâåðòûå ñóòêè âûùåëà
÷èâàíèÿ. Äàëåå êîíöåíòðàöèÿ íà÷àëà ïàäàòü 
è íà 26å ñóòêè ñîñòàâèëà 14 ìã/ë. Äëÿ ïîä
äåðæàíèÿ ïðîöåññà âûùåëà÷èâàíèÿ êîíöåí
òðàöèÿ ñåðíîé êèñëîòû íàðàùèâàëàñü îò 5 äî 
22 ã/ë. Âûùåëà÷èâàíèå â òàêîì ðåæèìå äàëî 
âîçìîæíîñòü â òå÷åíèå 26 ñóòîê èçâëå÷ü 87 % 
óðàíà. Çíà÷åíèå Æ/Ò â ïðîöåññå âûùåëà÷è
âàíèÿ èçìåíÿåòñÿ îò 0,24 äî 3,14. Çàâèñè
ìîñòü èçâëå÷åíèÿ óðàíà îò âðåìåíè âûùåëà
÷èâàíèÿ îïèñûâàåòñÿ âûðàæåíèåì

ε
н
 = – 6,7 + 7,1 * Т – 0,1 * Т2, %.                                 (3)

Íà ðèñ. 9 ïðåäñòàâëåíî ñîïîñòàâëåíèå 
èçìåíåíèé âåëè÷èíû Æ/Ò ïî òðåì âàðèàíòàì 
âûùåëà÷èâàíèÿ.
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Ðèñ. 6. Çàâèñèìîñòü ïîêàçàòåëåé âûùåëà÷èâàíèÿ íåîêèñëåííîé ðóäû îò âðåìåíè âûùåëà÷èâàíèÿ 
ñ íèòðèòîì íàòðèÿ: 1 ðÿä – ÎÏÂ, ìÂ; 2 ðÿä  Fe (III), ìã/ë; 3 ðÿä  Fe (II), ìã/ë; 4  ðÿä – êîíöåíòðàöèÿ 

óðàíà, ìã/ë / Fig. 6. Dependence of the leaching indicators of nonoxidized ore on the time of leaching with 
sodium nitrite: 1 row – OPV, mV; 2 row – Fe (III), mg/l; 3 row – Fe (II), mg/l; 

4 row – uranium concentration, mg/l

1          2          7        10        12      14       16        19       23       24      25       26

Время выщелачивания, сутки

1          2        7        10       12      14      16      19      23       24     25      26

Время выщелачивания, сутки

Ðèñ. 7. Çàâèñèìîñòü ïîêàçàòåëåé âûùåëà÷èâàíèÿ íåîêèñëåííîé ðóäû îò âðåìåíè âûùåëà÷èâàíèÿ 
ñ ïåðåêèñüþ âîäîðîäà: 5 ðÿä – èçâëå÷åíèå óðàíà, %; 6 ðÿä – ðàñõîä ñåðíîé êèñëîòû, êã/ò; 

7 ðÿä – êîíöåíòðàöèÿ ñåðíîé êèñëîòû, ìã/ë / Fig. 7. Dependence of the leaching indicators of nonoxidized 
ore on the time of leaching with hydrogen peroxide: Row 5 – uranium extraction, %; Row 6 – sulfuric acid 

consumption, kg/t; Row 7 – sulfuric acid concentration, mg/l

1          2          7       10       12      14       16      19       23       24      25       26

Время выщелачивания, сутки

Ðèñ. 8. Çàâèñèìîñòü ïîêàçàòåëåé âûùåëà÷èâàíèÿ íåîêèñëåííîé ðóäû îò âðåìåíè âûùåëà÷èâàíèÿ 
ñ íèòðèòîì íàòðèÿ: 8 ðÿä – Æ/Ò; 9 ðÿä – ðàñõîä íèòðèòà íàòðèÿ, êã/ò / Fig. 8. Dependence of the leaching 

indicators of nonoxidized ore on the time of leaching with sodium nitrite: Row 8 – W / T; Row 9 – consumption 
of sodium nitrite, kg / t
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Ðèñ. 9. Çàâèñèìîñòü âåëè÷èíû Æ/Ò îò âðåìåíè âûùåëà÷èâàíèÿ íåîêèñëåííûõ ðóä: 1 ðÿä – áåç 
îêèñëèòåëÿ; 2 ðÿä – ñ íèòðèò íàòðèåì; 3 ðÿä – ñ ïåðåêèñüþ âîäîðîäà / Fig. 9. Dependence of the W/T 

value on the leaching time of non–oxidized ores: 1 row – without oxidizer; 2 row – with sodium nitrite; 
3 row – with hydrogen peroxide

Èç ðèñóíêà âèäíî, ÷òî ïî âñåì òðåì âà
ðèàíòàì íàáëþäàåòñÿ ðîñò âåëè÷èíû Æ/Ò â 
ïðîöåññå âûùåëà÷èâàíèÿ. Ïîêàçàòåëè ñîîò
íîøåíèÿ æèäêîå – òâåðäîå ïðè ïðèìåíåíèè 
îêèñëèòåëåé ïðàêòè÷åñêè èäåíòè÷íû è çàêî
íîìåðíî èçìåíÿþòñÿ îò äåñÿòûõ äîëåé äî 
2,4…2,6, ñîñòàâëÿÿ â ñðåäíåì 2,0. Íåìíîãî 
èíà÷å âåäåò ñåáÿ ýòîò ïîêàçàòåëü ïðè âûùå
ëà÷èâàíèè áåç îêèñëèòåëÿ: â òå÷åíèå 72 ñóòîê 
íàáëþäàåòñÿ ïîñòåïåííûé ðîñò Æ/Ò îò íóëÿ 
äî 9, ñîñòàâëÿÿ â ñðåäíåì 4,5.

Íà ðèñ. 10 ïîêàçàíà äèíàìèêà èçìåíåíèÿ 
êîíöåíòðàöèè ñåðíîé êèñëîòû â ðàñòâîðå.

Êàê âèäíî èç ðèñóíêà, ïîâåäåíèå çà
âèñèìîñòåé êîíöåíòðàöèè ñåðíîé êèñëîòû 
îò âðåìåíè âûùåëà÷èâàíèÿ äëÿ ïðîöåññîâ 

Ðèñ. 10. Çàâèñèìîñòü êîíöåíòðàöèè ñåðíîé êèñëîòû â ðàñòâîðå îò âðåìåíè âûùåëà÷èâàíèÿ 
íåîêèñëåííûõ ðóä: 1 ðÿä – áåç îêèñëèòåëÿ;; 2 ðÿä – ñ ïåðåêèñüþ âîäîðîäà; 3 ðÿä – ñ íèòðèò íàòðèåì / 
Fig. 10. Dependence of the sulfuric acid concentration in solution on the leaching time of non–oxidized ores: 

1 row – without an oxidizer;; 2 row  with hydrogen peroxide; 3 row – with sodium nitrite

ñ ïðèìåíåíèåì îêèñëèòåëåé èäåíòè÷åí è 
èõ âåëè÷èíà èçìåíÿåòñÿ ïîñòåïåííî îò 2 äî 
20 ã/ë, ñîñòàâëÿÿ â ñðåäíåì 17 ã/ë. Êîíöåí
òðàöèÿ ðàñòâîðèòåëÿ  ïðè âûùåëà÷èâàíèè 
áåç îêèñëèòåëÿ èìååò áîëåå âûñîêèå ïîêàçà
òåëè è èçìåíÿåòñÿ â òå÷åíèå 72 ñóòîê îò 7 äî 
35 ã/ë, ñîñòàâëÿÿ â ñðåäíåì 21 ã/ë.

Íà ðèñ. 11 ïðåäñòàâëåíà äèíàìèêà èç
ìåíåíèÿ êîíöåíòðàöèè óðàíà â ïðîäóêòèâ
íîì ðàñòâîðå â ïðîöåññå âûùåëà÷èâàíèÿ äëÿ 
âñåõ òðåõ âàðèàíòîâ.

Èç ðèñóíêà âèäíî, ÷òî êîíöåíòðàöèÿ 
ñåðíîé êèñëîòû â ðàñòâîðå ïðè âûùåëà÷èâà
íèè áåç ïðèìåíåíèÿ îêèñëèòåëÿ èìååò òåí
äåíöèþ ïîñòåïåííîãî óìåíüøåíèÿ â òå÷åíèå 
80 ñóòîê îò 50 äî 20 ìã/ë è ñîñòàâëÿåò â ñðåä
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íåì 35 ìã/ë. Íàèáîëåå âûñîêàÿ êîíöåíòðàöèÿ 
óðàíà (äî 320 ìã/ë) äîñòèãíóòà íà 4…5å ñóò
êè âûùåëà÷èâàíèÿ ïðè ïðèìåíåíèè ïåðåêè
ñè  âîäîðîäà. Äàëåå ïðîèñõîäèëî ñíèæåíèå 
êîíöåíòðàöèè óðàíà äî 50 ìã/ë íà 16å ñóòêè 
è äàëåå äî óðîâíÿ 12 ìã/ë, ñîñòàâëÿÿ â ñðåä
íåì 120  ìã/ë. Ìàêñèìàëüíàÿ êîíöåíòðàöèÿ 
óðàíà â 250 ìã/ë äîñòèãíóòà íà 10…11å ñóò
êè âûùåëà÷èâàíèÿ â ïðèñóòñòâèè íèòðèòà íà
òðèÿ. Äàëåå êîíöåíòðàöèÿ ïîñòåïåííî ïàäà
ëà äî 14 ìã/ë, ñîñòàâëÿÿ â ñðåäíåì 110 ìã/ë.

Ðèñ. 12. Çàâèñèìîñòü èçâëå÷åíèÿ  óðàíà â ïðîäóêòèâíûé ðàñòâîð îò âðåìåíè âûùåëà÷èâàíèÿ 
íåîêèñëåííûõ ðóä: 1 ðÿä – áåç îêèñëèòåëÿ; 2 ðÿä – ñ ïåðåêèñüþ âîäîðîäà; 3 ðÿä – ñ íèòðèò íàòðèåì / 
Fig. 12. Dependence of uranium extraction into a productive solution on the leaching time of non–oxidized 

ores: 1 row – without an oxidizer; 2 row – with hydrogen peroxide; 3 row – with sodium nitrite

Íà ðèñ. 12  ïðåäñòàâëåíà äèíàìèêà âû
ùåëà÷èâàíèÿ óðàíà.

Õàðàêòåð êðèâûõ çàâèñèìîñòè èçâëå÷å
íèÿ óðàíà â ïðîäóêòèâíûé ðàñòâîð îò âðåìåíè 
âûùåëà÷èâàíèÿ ñ ïðèìåíåíèåì îêèñëèòåëåé 
ïðàêòè÷åñêè èäåíòè÷åí: èçâëå÷åíèå â 85 % ñ 
ïðèìåíåíèåì ïåðåêèñè âîäîðîäà äîñòèãíóòî 
íà 23è ñóòêè, à ñ ïðèìåíåíèåì íèòðèòà íà
òðèÿ ( 87 %) – íà 26å ñóòêè.  Èçâëå÷åíèå óðàíà 
â 88 % áåç ïðèìåíåíèÿ îêèñëèòåëÿ ïîòðåáî
âàëî çíà÷èòåëüíî áîëüøå âðåìåíè – 80 ñóòîê.

Ðèñ. 11. Çàâèñèìîñòü êîíöåíòðàöèè óðàíà â ïðîäóêòèâíîì ðàñòâîðå îò âðåìåíè âûùåëà÷èâàíèÿ 
íåîêèñëåííûõ ðóä: 1 ðÿä – áåç îêèñëèòåëÿ; 2 ðÿä – ñ ïåðåêèñüþ âîäîðîäà; 3 ðÿä – ñ íèòðèò íàòðèåì / 

Fig. 11. Dependence of the uranium concentration in the productive solution on the leaching time 
of non–oxidized ores: 1 row – without an oxidizer; 2 row – with hydrogen peroxide; 3 row – with sodium nitrite
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Íà ðèñ. 13 ïðåäñòàâëåíà äèíàìèêà èç
ìåíåíèÿ êîíöåíòðàöèè Fe(II) â ïðîäóêòèâíîì 
ðàñòâîðå â ïðîöåññå âûùåëà÷èâàíèÿ.

Ïðè âûùåëà÷èâàíèè áåç ïðèìåíåíèÿ 
îêèñëèòåëÿ ïåðâîíà÷àëüíàÿ êîíöåíòðàöèÿ 
Fe(II) â ðàñòâîðå ñîñòàâëÿëà 250 ìã/ë. Â òå
÷åíèå ïåðâûõ 10 ñóòîê êîíöåíòðàöèÿ óìåíü
øèëàñü äî 50 ìã/ë. Äàëåå ñíèæåíèå êîíöåí
òðàöèè ïðîäîëæèëîñü è íà 44å ñóòêè óïàëà 
ïðàêòè÷åñêè äî íóëÿ. Ïðè ïðèìåíåíèè ïåðå
êèñè âîäîðîäà êîíöåíòðàöèÿ Fe(II) â òå÷åíèå 
ïÿòè ñóòîê ïîäíÿëàñü äî 200 ìã/ë è íà ïðîòÿ
æåíèè ñëåäóþùèõ ÷åòûðåõ ñóòîê óïàëà ïðàê

Ðèñ. 13. Çàâèñèìîñòü êîíöåíòðàöèè  Fe(II) â ïðîäóêòèâíîì ðàñòâîðå îò âðåìåíè âûùåëà÷èâàíèÿ 
íåîêèñëåííûõ ðóä: 1 ðÿä – áåç îêèñëèòåëÿ; 2 ðÿä – ñ ïåðåêèñüþ âîäîðîäà; 3 ðÿä – ñ íèòðèò íàòðèåì / 

Fig. 13. Dependence of the Fe(II) concentration in the productive solution on the leaching time 
of non–oxidized ores: 1 row – without an oxidizer; 2 row – with hydrogen peroxide; 3 row – with sodium nitrite

Ðèñ. 14. Çàâèñèìîñòü êîíöåíòðàöèè  Fe(III) â ïðîäóêòèâíîì ðàñòâîðå îò âðåìåíè âûùåëà÷èâàíèÿ 
íåîêèñëåííûõ ðóä: 1 ðÿä – áåç îêèñëèòåëÿ; 2 ðÿä – ñ ïåðåêèñüþ âîäîðîäà; 3 ðÿä – ñ íèòðèò íàòðèåì / 
Fig. 14 Dependence of Fe(III) concentration in the productive solution on the leaching time of non–oxidized 

ores: 1 row – without oxidizer; 2 row – with hydrogen peroxide; 3 row – with sodium nitrite

òè÷åñêè äî íóëÿ. Êîíöåíòðàöèÿ èîíîâ äâóõâà
ëåíòíîãî æåëåçà ïðè ïðèìåíåíèè â êà÷åñòâå 
îêèñëèòåëÿ íèòðèòà íàòðèÿ íàðàñòàëà äî 
óðîâíÿ 200 ìã/ë â òå÷åíèå ïåðâûõ 10 ñóòîê, à 
â òå÷åíèå ñëåäóþùèõ 10 ñóòîê óïàëà äî íóëÿ. 

Íà ðèñ. 14 ïîêàçàíà äèíàìèêà èçìåíå
íèÿ êîíöåíòðàöèè â ðàñòâîðå Fe(III)  â ïðî
öåññå âûùåëà÷èâàíèÿ.

Êîíöåíòðàöèÿ èîíîâ òðåõâàëåíòíîãî 
æåëåçà  ïðè  âûùåëà÷èâàíèè áåç îêèñëèòåëÿ 
çàêîíîìåðíî ìåíÿåòñÿ îò 180 äî 40 ìã/ë. Ïðè 
ïðèìåíåíèè ïåðåêèñè âîäîðîäà êîíöåíòðà
öèÿ Fe(III) çà ïåðâûå 10 ñóòîê ïîäíèìàåòñÿ äî 
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690 ìã/ë, à çàòåì ê îêîí÷àíèþ îïûòà ïàäàåò 
äî 100 ìã/ë. Ïðè èñïîëüçîâàíèè â êà÷åñòâå 
îêèñëèòåëÿ íèòðèòà íàòðèÿ, êîíöåíòðàöèÿ 
òðåõâàëåíòíîãî æåëåçà  ðàâíîìåðíî ñíèæà
åòñÿ îò 180 äî 100 ìã/ë. 

Ïîäâîäÿ èòîãè ïðîâåäåííûì èññëåäîâà
íèÿì, ìîæíî ñäåëàòü ñëåäóþùèå âûâîäû:

– íàèìåíüøåå îòíîøåíèå Æ/Ò íàáëþ
äàåòñÿ ïðè âûùåëà÷èâàíèè ñ ïðèìåíåíèåì 
ïåðåêèñè âîäîðîäà, ÷òî îçíà÷àåò ìåíüøèé 
îáúåì ïîäàâàåìûõ ðàáî÷èõ ðàñòâîðîâ;

– êîíöåíòðàöèÿ ñåðíîé êèñëîòû â ðàáî
÷åì ðàñòâîðå ïðè âûùåëà÷èâàíèè ñ ïðèìå
íåíèåì îêèñëèòåëåé ïðàêòè÷åñêè îäèíàêîâà 
è íà 40 %  íèæå, ÷åì ïðè âûùåëà÷èâàíèè áåç 
îêèñëèòåëÿ;

– íàèáîëüøàÿ êîíöåíòðàöèÿ óðàíà â 
ïðîäóêòèâíîì ðàñòâîðå íàáëþäàåòñÿ ïðè âû
ùåëà÷èâàíèè ñ ïðèìåíåíèåì ïåðåêèñè âîäî
ðîäà è ñîñòàâëÿåò â ñðåäíåì 130 ìã/ë;

– èçâëå÷åíèå óðàíà â ïðîäóêòèâíûé ðàñ
òâîð ñ ïðèìåíåíèåì îêèñëèòåëåé ïðàêòè÷å
ñêè äàåò èäåíòè÷íûé ðåçóëüòàò è ñîñòàâëÿåò 
85…87 % ñ òîé ëèøü ðàçíèöåé, ÷òî  ñ ïðèìå
íåíèåì ïåðåêèñè âîäîðîäà ñðîê âûùåëà÷è
âàíèÿ ñîêðàùàåòñÿ íà òðè äíÿ; äëÿ äîñòèæå
íèÿ òåõ æå ðåçóëüòàòîâ ïðè âûùåëà÷èâàíèè 
áåç îêèñëèòåëÿ òðåáóåòñÿ âðåìåíè â òðè ðàçà 
áîëüøå;

– íàèìåíüøåå êîëè÷åñòâî äâóõâàëåíò
íîãî æåëåçà îáðàçóåòñÿ ïðè âûùåëà÷èâàíèè 
ñ ïðèìåíåíèåì ïåðåêèñè âîäîðîäà (60 ìã/ë), 
ñ ïðèìåíåíèåì íèòðèòà íàòðèÿ íåñêîëüêî 
áîëüøå (80 ìã/ë), à áåç îêèñëèòåëÿ –110 ìã/ë;

– íàáîëüøàÿ êîíöåíòðàöèÿ òðåõâà
ëåíòíîãî æåëåçà â ðàñòâîðå íàáëþäàåò
ñÿ ïðè ïðèìåíåíèè ïåðåêèñè âîäîðîäà 
(300  ìã/ë), ÷òî â òðè ðàçà áîëüøå äâóõ äðó
ãèõ âàðèàíòîâ. 

Òàêèì îáðàçîì, àíàëèç ðåçóëüòàòîâ ëà
áîðàòîðíûõ èññëåäîâàíèé âûùåëà÷èâàåìî
ñòè íåîêèñëåííûõ óðàíîâûõ ðóä Õèàãäèíñêîãî 
ìåñòîðîæäåíèÿ ïîêàçàë, ÷òî ïî áîëüøèíñòâó 
òåõíîëîãè÷åñêèõ ïîêàçàòåëåé ïðèìåíåíèå 
â êà÷åñòâå îêèñëèòåëÿ ïåðåêèñè âîäîðîäà 
ïðåâîñõîäèò ïîêàçàòåëè âûùåëà÷èâàåìîñòè 
ðóä ñ ïðèìåíåíèåì íèòðèòà íàòðèÿ:

– èìååò ìèíèìàëüíûé îáúåì âûùåëà÷è
âàåìûõ ðàñòâîðîâ;

– ìèíèìàëüíûé ðàñõîä ñåðíîé êèñëîòû;
– íàèáîëåå âûñîêóþ êîíöåíòðàöèþ óðà

íà â ïðîäóêòèâíûõ ðàñòâîðàõ; 
– ìèíèìàëüíûé ñðîê èçâëå÷åíèÿ óðàíà 

äî óðîâíÿ 80 %;

– ìèíèìàëüíóþ êîíöåíòðàöèþ èîíîâ 
äâóõâàëåíòíîãî æåëåçà, ÷òî ìèíèìèçèðó
åò  ïåðåîñàæäåíèå óðàíà â âèäå ãèäðîêñèäà 
óðàíèëà;

– ìàêñèìàëüíîå êîëè÷åñòâî èîíîâ òðåõ
âàëåíòíîãî æåëåçà, ÷òî àêòèâèðóåò ïðîöåññ 
ðàçðóøåíèÿ óðàíîâûõ ìèíåðàëîâ è ñïîñîá
ñòâóåò áîëåå áûñòðîìó ïåðåõîäó óðàíà â ïðî
äóêòèâíûé ðàñòâîð.

Äëÿ áîëåå ïîëíîãî ïîäòâåðæäåíèÿ ýô
ôåêòèâíîñòè ïðèìåíåíèÿ ïåðåêèñè âîäîðî
äà â êà÷åñòâå îêèñëèòåëÿ ïðîâåäåí ñðàâíè
òåëüíûé ðàñ÷åò çàòðàò íà âûïîëíåíèÿ ýòèõ 
ðàáîò ïî âàðèàíòàì.

Ýêîíîìè÷åñêèé ðàñ÷åò ïîäòâåðäèë ýô
ôåêòèâíîñòü ïðèìåíåíèÿ â êà÷åñòâå îêèñëè
òåëÿ ïåðåêèñè âîäîðîäà, ïðè êîòîðîì ýòîò 
âàðèàíò â òðè ðàçà äåøåâëå âàðèàíòà âûùå
ëà÷èâàíèÿ áåç îêèñëèòåëÿ è íà 15 % äåøåâëå 
âàðèàíòà ñ ïðèìåíåíèåì íèòðèòà íàòðèÿ.

Íåîáõîäèìî îòìåòèòü, ÷òî ïðîöåññ ëà
áîðàòîðíîãî âûùåëà÷èâàíèÿ ïðîâîäèòñÿ â 
èäåàëèçèðîâàííûõ óñëîâèÿõ, ïîýòîìó â íà
òóðíûõ óñëîâèÿõ äîñòè÷ü èçâëå÷åíèÿ áîëåå 
÷åì  80 % â ñòîëü êîðîòêèé ïåðèîä âðåìåíè  
ïðàêòè÷åñêè íåâîçìîæíî èç–çà ìíîæåñòâà 
ñäåðæèâàþùèõ ôàêòîðîâ: íåîäíîðîäíîñòü 
ãîðíî–ãåîëîãè÷åñêèõ óñëîâèé, íèçêàÿ  òåì
ïåðàòóðà ñðåäû, ðàçëè÷íûé êîýôôèöèåíò 
ôèëüòðàöèè íà ðàçíûõ ó÷àñòêàõ çàëåæè, ïå
ðåìåí÷èâàÿ  ìîùíîñòü ðóäíîãî ïëàñòà è ò. ä. 
Òåì íå ìåíåå, ïðîâåäåíèå ëàáîðàòîðíûõ èñ
ïûòàíèé ñ ïðèìåíåíèåì ðàçëè÷íûõ ñòèìóëÿ
òîðîâ ñêâàæèííîãî âûùåëà÷èâàíèÿ óðàíà â 
ðàâíûõ óñëîâèÿõ ïîçâîëÿåò âûÿâèòü îñíîâ
íûå îñîáåííîñòè ïðèìåíåíèÿ ýòèõ ñòèìó
ëÿòîðîâ è óñòàíîâèòü ýôôåêòèâíîñòü èõ èñ
ïîëüçîâàíèÿ [7; 8; 9].

Îïûòû ñ ïîíèæåíèåì êîíöåíòðàöèè 
ñåðíîé êèñëîòû äî 5 ã/ë ñ òåìè æå êîíöåíòðà
öèÿìè îêèñëèòåëåé ïîêàçàëè, ÷òî ïðîöåññ 
âûùåëà÷èâàíèÿ çàìåòíî ñíèæàåò ñâîþ èí
òåíñèâíîñòü. Ýòî ãîâîðèò î òîì, ÷òî êîíöåí
òðàöèÿ âûùåëà÷èâàþùåãî ðåàãåíòà äîëæíà 
áûòü íå ìåíåå 25  ã/ë. 

Ðåçóëüòàòû ïðîâåäåííûõ èñïûòàíèé 
ïîêàçûâàþò, ÷òî è â ñëó÷àå ïðèìåíåíèÿ 
íèòðèòà ñëàáàÿ êèñëîòíîñòü óâåëè÷èâà
åò ðàñõîä îêèñëèòåëÿ. Íî åãî ïðèñóòñòâèå 
íåîáõîäèìî è íà ñòàäèè îòðàáîòêè, òàê êàê 
âåëè÷èíà ÎÂÏ â îïûòå ñ 5 ã/ë êèñëîòû ñî
ñòàâëÿåò íà ýòîé ñòàäèè ëèøü 430…440 ìÂ 
ïðîòèâ àíàëîãè÷íîãî îïûòà ñ ïåðåêèñüþ â 
450…490 ìÂ.
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Ñðàâíèòåëüíàÿ õàðàêòåðèñòèêà ïîêàçà
òåëåé âûùåëà÷èâàíèÿ â ïðèñóòñòâèè ïåðå
êèñè âîäîðîäà è íèòðàòà íàòðèÿ ïîêàçûâàåò, 
÷òî ïðèìåíåíèå â êà÷åñòâå îêèñëèòåëÿ ïåðå
êèñè âîäîðîäà áîëåå ýôôåêòèâíî ïî ñðàâíå
íèþ ñ íèòðàòîì íàòðèÿ. 

Òàêèì îáðàçîì, ðåêîìåíäóåòñÿ  ê ïðèìå
íåíèþ îêèñëèòåëü – ïåðåêèñü âîäîðîäà  ïðè 
ñëåäóþùåì  ðåæèìå âûùåëà÷èâàíèÿ:  íà ñòà
äèè çàêèñëåíèÿ êèñëîòíîñòü ÂÐ  – íå ìåíåå  
25 ã/ë, êîíöåíòðàöèÿ ïåðåêèñè âîäîðîäà 0,5 ã/ë 
(íà 100 % âåùåñòâà), ÎÂÏ äî 450 ìÂ è âûøå.
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ÏÎËÓÏÐÎÌÛØËÅÍÍÛÅ ÈÑÏÛÒÀÍÈß ÏÐÈÌÅÍÅÍÈß ÎÊÈÑËÈÒÅËÅÉ 
ÏÐÈ ÑÊÂÀÆÈÍÍÎÌ ÂÛÙÅËÀ×ÈÂÀÍÈÈ ÃÈÄÐÎÃÅÍÍÛÕ ÐÓÄ 
ÌÅÑÒÎÐÎÆÄÅÍÈÉ ÕÈÀÃÄÈÍÑÊÎÃÎ ÐÓÄÍÎÃÎ ÏÎËß 

SEMIINDUSTRIAL TESTS OF THE USE OF OXIDANTS IN THE DOWNHOLE LEACHING OF 
HYDROGENIC ORES OF THE DEPOSITS OF THE KHIAGDINSKY ORE FIELD

Ïðè äîáû÷å ïðèðîäíîãî óðàíà èç ãèäðîãåííûõ ìåñòîðîæäåíèé îäíîé èç ïðîáëåì ýôôåêòèâíîñòè îò
ðàáîòêè ÿâëÿåòñÿ íèçêàÿ èíòåíñèâíîñòü ïåðåâîäà ïîëåçíîãî êîìïîíåíòà â ïðîäóêòèâíûé ðàñòâîð ïðè 
ïîäçåìíîì ñêâàæèííîì âûùåëà÷èâàíèè, ÷òî çíà÷èòåëüíî óäëèíÿåò ñðîê ýêñïëóàòàöèè ìåñòîðîæäåíèÿ 
è ïîâûøàåò îáùèå çàòðàòû íà ïîëó÷åíèå ãîòîâîé ïðîäóêöèè [1; 2]. Îáúåêò èññëåäîâàíèÿ – òåõíîëîãè
÷åñêèå óñòàíîâêè ïî ïîäçåìíîìó ñêâàæèííîìó âûùåëà÷èâàíèþ ãèäðîãåííûõ ðóä. Öåëü èññëåäîâàíèÿ– 
çàêðåïèòü ïîëó÷åííûå çíàíèÿ ïðè ïðîâåäåíèè ëàáîðàòîðíûõ èññëåäîâàíèé â óñëîâèÿõ ïðîìûøëåííîé 
ýêñïëóàòàöèè è ðàçðàáîòàòü ðåæèìû ïðèìåíåíèÿ äàííîé òåõíîëîãèè ïðè îòðàáîòêå çàïàñîâ ãèäðîãåííûõ 
ðóä õèàãäèíñêîãî òèïà. Çàäà÷è èññëåäîâàíèÿ – óñòàíîâèòü íàèáîëåå ýôôåêòèâíûå ðåæèìû ïðèìåíåíèÿ 
ïåðåêèñè âîäîðîäà â êà÷åñòâå îêèñëèòåëÿ. Ìåòîäèêà èññëåäîâàíèÿ – ñáîð íàêîïëåííîé èíôîðìàöèè, 
ìàòåìàòèêîñòàòèñòè÷åñêàÿ åå îáðàáîòêà, ðàçðàáîòêà ðåãëàìåíòà ïðîâåäåíèÿ ïðîöåññà âûùåëà÷èâàíèÿ 
ñ ïðèìåíåíèåì ïåðåêèñè âîäîðîäà; ïðîâåäåíèå èññëåäîâàòåëüñêèõ ðàáîò è óñòàíîâëåíèå ñâÿçè ìåæäó 
ãîðíîãåîëîãè÷åñêèìè, ãèäðîãåîëîãè÷åñêèìè è  òåõíîëîãè÷åñêèìè. Ìåòîäû èññëåäîâàíèé: ìàòåìàòè
êîñòàòèñòè÷åñêèé àíàëèç, ïîëóïðîìûøëåííûå èñïûòàíèÿ. Ïðè÷èíàìè íèçêîé èíòåíñèâíîñòè âûùåëà
÷èâàíèÿ ñëóæàò êàê ñëîæíûå ãîðíîãåîëîãè÷åñêèå è ãèäðîãåîëîãè÷åñêèå óñëîâèÿ ëîêàëèçàöèè ãèäðî
ãåííûõ ðóä, òàê è íèçêàÿ òåìïåðàòóðà ïîäçåìíûõ âîä. Îäíèì èç ýôôåêòèâíûõ òåõíîëîãè÷åñêèõ ïðèåìîâ 
ïîâûøåíèÿ ýôôåêòèâíîñòè âûùåëà÷èâàíèÿ ÿâëÿåòñÿ ïðèìåíåíèå õèìè÷åñêèõ àêòèâàòîðîâ ïðîöåññà èç
âëå÷åíèÿ óðàíà èç ðóäíûõ ìèíåðàëîâ [10–14]. Ëàáîðàòîðíûå èññëåäîâàíèÿ1 [7] ïðèìåíåíèÿ õèìè÷åñêèõ 
îêèñëèòåëåé íà ðóäàõ ìåñòîðîæäåíèé Õèàãäèíñêîãî ðóäíîãî ïîëÿ ïîêàçàëè, ÷òî íàèáîëåå ýôôåêòèâíûì 
àêòèâàòîðîì âûùåëà÷èâàíèÿ ÿâëÿåòñÿ ïåðåêèñü âîäîðîäà.  Äëÿ ïðîâåðêè ðåçóëüòàòîâ ëàáîðàòîðíûõ èñ
ñëåäîâàíèé â íàòóðíûõ óñëîâèÿõ íà îäíîé èç ðóäíûõ çàëåæåé Õèàãäèíñêîãî ìåñòîðîæäåíèÿ ïðîâåäåíû 
îïûòíîïðîìûøëåííûå èñïûòàíèÿ ðåçóëüòàòîâ ýòèõ èññëåäîâàíèé. Â ðåçóëüòàòå âûïîëíåííûõ ðàáîò 
óäàëîñü óñòàíîâèòü îïòèìàëüíûå ðåæèìû ñåðíîêèñëîòíîãî âûùåëà÷èâàíèÿ õèàãäèíñêèõ ðóä ñ ïðèìåíå
íèåì â êà÷åñòâå àêòèâàòîðà ïåðåêèñè âîäîðîäà

Êëþ÷åâûå ñëîâà: ïîäçåìíîå ñêâàæèííîå âûùåëà÷èâàíèå, òåõíîëîãè÷åñêàÿ ñêâàæèíà, êîýôôèöèåíò ôèëüòðàöèè, 
îêèñëèòåëü, âûùåëà÷èâàþùèé ðàñòâîð, ïðîäóêòèâíûé ðàñòâîð, êîíöåíòðàöèÿ ñåðíîé êèñëîòû, êîíöåíòðàöèÿ óðàíà, 
îòíîøåíèå Æ/Ò, îêèñëèòåëüíîâîññòàíîâèòåëüíûé ïîòåíöèàë, ïåðåêèñü âîäîðîäà, íèòðèò íàòðèÿ
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When extracting natural uranium from hydrogenic deposits, one of the problems of development efficiency 
is the low rate of conversion of a useful component into a productive solution during underground well leach
ing, which significantly lengthens the life of the field and increases the total cost of obtaining finished prod
ucts [1; 2]. The object of the research is technological installations for insitu borehole leaching of hydrogenous 
ores. The purpose of the research is to consolidate the knowledge obtained in laboratory studies under industrial 
operating conditions and to develop modes of application of this technology in the development of reserves of 
hydrogenous ores of Khiagda type. Research objective is to establish the most effective modes of hydrogen 
peroxide application as an oxidizer. Research methodology is presented by the collection of accumulated infor
mation, its mathematical and statistical processing, and development of regulations of the leaching process with 
hydrogen peroxide; conducting research work and establishing the relationship between the mining, geological, 
hydrogeological and technological Research methods: mathematical and statistical analysis, semiindustrial 
tests. The reasons for the low intensity of leaching are both complex mining, geological and hydrogeological 
conditions for the localization of hydrogenic ores and low groundwater temperature. One of the effective tech
nological techniques for increasing leaching efficiency is the use of chemical activators of the uranium extraction 
process from ore minerals [10‒14]. Laboratory studies [7] of the use of chemical oxidizers in the ores of the 
Khiagdinsky ore field deposits have shown that hydrogen peroxide is the most effective activator of leaching. To 
verify the results of laboratory tests in situ at one of the ore deposits of the Khiagdinskoye deposit, pilot tests of 
the results of these studies were carried out. As a result of the work performed, it has become possible to estab
lish the optimal modes of sulfuric acid leaching of chiagdin ores using hydrogen peroxide as an activator

Key words: underground well leaching, technological well, filtration coefficient, oxidizer, leaching solution, productive solu
tion, sulfuric acid concentration, uranium concentration, F/T ratio, redox potential, hydrogen peroxide, sodium nitrite

Ââåäåíèå. Àêòóàëüíîñòü òåìû èññëåäîâàíèÿ 
îáóñëîâëåíà  íåîáõîäèìîñòüþ ïîâåðêè 

ðåçóëüòàòîâ ëàáîðàòîðíûõ èññëåäîâàíèé ïî 
èíòåíñèôèêàöèè ïðîöåññà ïîäçåìíîãî ñêâà
æèííîãî âûùåëà÷èâàíèÿ ïðèìåíåíèåì õèìè
÷åñêîãî àêòèâàòîðà â ïðîìûøëåííûõ óñëîâèÿõ.

Îáúåêò èññëåäîâàíèÿ – òåõíîëîãè÷å
ñêèå óñòàíîâêè ïî ïîäçåìíîìó ñêâàæèííîìó 
âûùåëà÷èâàíèþ ãèäðîãåííûõ ðóä.

Öåëü èññëåäîâàíèÿ – çàêðåïèòü ïîëó
÷åííûå çíàíèÿ ïðè ïðîâåäåíèè ëàáîðàòîð
íûõ èññëåäîâàíèé â óñëîâèÿõ ïðîìûøëåííîé 
ýêñïëóàòàöèè è ðàçðàáîòàòü ðåæèìû ïðèìå
íåíèÿ äàííîé òåõíîëîãèè ïðè îòðàáîòêå çàïà
ñîâ ãèäðîãåííûõ ðóä õèàãäèíñêîãî òèïà.

Çàäà÷è èññëåäîâàíèÿ – óñòàíîâèòü íàè
áîëåå ýôôåêòèâíûå ðåæèìû ïðèìåíåíèÿ ïå
ðåêèñè âîäîðîäà â êà÷åñòâå îêèñëèòåëÿ. 

Ìåòîäèêà èññëåäîâàíèÿ – ñáîð èíôîð
ìàöèè, ìàòåìàòèêîñòàòèñòè÷åñêàÿ åå îáðà
áîòêà, ðàçðàáîòêà ðåãëàìåíòà ïðîâåäåíèÿ 
ïðîöåññà âûùåëà÷èâàíèÿ ñ ïðèìåíåíèåì 
ïåðåêèñè âîäîðîäà; ïðîâåäåíèå èññëåäîâà
òåëüñêèõ ðàáîò è óñòàíîâëåíèå ñâÿçè ìåæäó 
ãîðíîãåîëîãè÷åñêèìè, ãèäðîãåîëîãè÷åñêè
ìè è  òåõíîëîãè÷åñêèìè. 

Ìåòîäû èññëåäîâàíèé: ìàòåìàòèêîñòà
òèñòè÷åñêèé àíàëèç, ïîëóïðîìûøëåííûå èñ
ïûòàíèÿ.

Ðàçðàáîòàííîñòü òåìû. Ëàáîðàòîð
íûå èñïûòàíèÿ ïî âûùåëà÷èâàíèþ ðóä
íûõ ïðîá, õàðàêòåðèçóþùèõ óñðåäíåííûå 
ïîêàçàòåëè ãèäðîãåííûõ ìåñòîðîæäåíèé 
Õèàãäèíñêîãî ðóäíîãî ïîëÿ, ïîêàçàëè, ÷òî 
ïðèìåíåíèå õèìè÷åñêèõ àêòèâàòîðîâ ïðî
öåññà ïåðåâîäà óðàíà â ïîäâèæíîå ñîñòîÿ
íèå ïðè ÏÑÂ ïîçâîëÿåò çíà÷èòåëüíî èíòåí
ñèôèöèðîâàòü ïðîöåññ âûùåëà÷èâàíèÿ. 
Ïðè ýòîì íàèáîëåå ýôôåêòèâíûì îêèñëè
òåëåì õèàãäèíñêèõ ðóä ÿâëÿåòñÿ ïåðåêèñü 
âîäîðîäà [5]. 

Ðåêîìåíäóåìûå ê ïðîâåäåíèþ  îïûò
íîïðîìûøëåííûõ ðàáîò òåõíîëîãè÷åñêèå 
ïîêàçàòåëè:

– íà ñòàäèè çàêèñëåíèÿ êèñëîòíîñòü âû
ùåëà÷èâàþùèõ ðàñòâîðîâ  íå ìåíåå  25 ã/ë, 
êîíöåíòðàöèÿ ïåðåêèñè âîäîðîäà 0,5 ã/ë (íà 
100 % âåùåñòâà), ÎÂÏ äî 450 ìÂ è âûøå.

Ðåêîìåíäóåìûå òåõíîëîãè÷åñêèå ïà
ðàìåòðû èñïûòàíû ïðè îòðàáîòêå  ðóäíîãî 
áëîêà çàëåæè Õ56Ñ1 Õèàãäèíñêîãî ìåñòî
ðîæäåíèÿ ãåêñàãîíàëüíîé ñõåìîé ðàäèóñîì 
30 ì è ïðèìåíåíèåì â êà÷åñòâå îêèñëèòåëÿ 
ïåðåêèñüþ âîäîðîäà [8]. 

Â òàáë. 1 ïðåäñòàâëåíû òåõíîëîãè÷å
ñêèå ïàðàìåòðû âûùåëà÷èâàíèÿ îïûòíîãî 
áëîêà.
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Òåõíîëîãè÷åñêèå ïàðàìåòðû âûùåëà÷èâàíèÿ îïûòíîãî áëîêà çàëåæè Õ56Ñ
1
 Õèàãäèíñêîãî ìåñòî

ðîæäåíèÿ ñ ïðèìåíåíèåì â êà÷åñòâå îêèñëèòåëÿ ïåðåêèñè âîäîðîäà / Process parameters of the 
experimental block leaching at the deposit Kh56S1 the Khiagdinskoye field using hydrogen 

peroxide as an oxidizing agent

Íàèìåíîâàíèå ïîêàçàòåëåé / 
Name of indicators

Åä. èçìåð./
U. measure

Âåëè÷èíû
ïîêàçàòåëåé /

Sizes Indicators

Ïðèìå÷àíèå / 
Note

Êîíöåíòðàöèÿ ñåðíîé êèñëîòû ïðè çàêèñëåíèè/ 
Concentration of sulfuric acid at acidification ìã/ë  / mg/l 25,5

Êîíöåíòðàöèÿ ñåðíîé êèñëîòû ïðè âûùåëà÷èâàíèè/ 
Concentration of sulfuric acid during leaching ìã/ë / mg/l 13,1

Ðàñõîä ñåðíîé êèñëîòû / Sulfuric acid consumption êã/ò / kg/t 13,3

Ðàñõîä ïåðåêèñè âîäîðîäà / Hydrogen peroxide 
consumption êã/ò / kg/t 0,88

Ñðåäíÿÿ êîíöåíòðàöèÿ óðàíà â ïðîäóêòèâíîì 
ðàñòâîðå / Average concentration of uranium in the 
productive solution

ìã/ë / mg/l 88

Ñðåäíÿÿ âåëè÷èíà ÎÏÂ  / Mean OPV ìÂ  / mV 576
Ñðåäíÿÿ êîíöåíòðàöèÿ èîíîâ Fe(II)/ Average ion 
concentration Fe (II) ìã/ë  / mg/L 55

Ñðåäíÿÿ êîíöåíòðàöèÿ èîíîâ Fe(III)/ Average Fe (III) 
ion concentration ìã/ë / mg/L 216

Ïðîäîëæèòåëüíîñòü çàêèñëåíèÿ / Duration of 
acidification ñóòêè / day 62

Ïðîäîëæèòåëüíîñòü âûùåëà÷èâàíèÿ äî èçâëå÷å
íèÿ 80 % óðàíà â ïðîäóêòèâíûé ðàñòâîð/ Duration 
of leaching until extraction of 80 % uranium into the 
productive solution

ñóòêè / day 700

Ñðåäíÿÿ âåëè÷èíà Æ/Ò / Average F/T ä. åä. / unit 3,5

Íà ðèñ. 1 ïðåäñòàâëåíà  ñõåìà çàâèñèìîñòè èçìåíåíèÿ êîíöåíòðàöèè óðàíà â ïðîäóêòèâ
íîì ðàñòâîðå îò âðåìåíè âûùåëà÷èâàíèÿ.

Ðèñ. 1. Çàâèñèìîñòü èçìåíåíèÿ êîíöåíòðàöèè óðàíà è èçâëå÷åíèÿ óðàíà â ïðîäóêòèâíûé ðàñòâîð 
îò âðåìåíè âûùåëà÷èâàíèÿ / Fig. 1. Dependence of uranium concentration change and uranium extraction 

into productive solution on leaching time
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Êîíöåíòðàöèÿ óðàíà â ïðîäóêòèâíîì 
ðàñòâîðå â ïðîöåññå âûùåëà÷èâàíèÿ ïîñòå
ïåííî âîçðàñòàåò äî  200 ìã/ë, çàòåì íà÷èíà
åòñÿ ñíèæåíèå êîíöåíòðàöèè  äî 30 ìã/ë íà 
480å ñóòêè. Â ïîñëåäóþùèé ïåðèîä âûùåëà
÷èâàíèÿ (äî 700 ñóòîê) êîíöåíòðàöèÿ ïàäàåò 
äî 10 ìã/ë, ïîñëå ÷åãî ïðîöåññ âûùåëà÷èâà
íèÿ ïðåêðàùàåòñÿ. 

Çàâèñèìîñòü êîíöåíòðàöèè îò âðåìåíè 
âûùåëà÷èâàíèÿ óðàíà îïèñûâàåòñÿ ôîðìó
ëîé

C
u
 = –1,8 +1,7 * Т – 0,006 * Т2, мг/л,                                        (1)

ãäå Т – ïåðèîä âûùåëà÷èâàíèÿ, ñóòêè.
Èçâëå÷åíèå óðàíà â ïðîäóêòèâíûé ðàñ

òâîð ïîñòåïåííî âîçðàñòàåò â òå÷åíèå 
ïåðâûõ 220 ñóòîê âûùåëà÷èâàíèÿ äî óðîâ
íÿ 25 %, çàòåì ïðîöåññ óñêîðÿåòñÿ è ê 390ì 
ñóòêàì èçâëå÷åíèå äîñòèãàåò çíà÷åíèÿ â 70 %, 
ïîñëå ýòîãî èíòåíñèâíîñòü ïåðåõîäà óðàíà â 
ïðîäóêòèâíûé ðàñòâîð çàìåäëÿåòñÿ è ê 700 
ñóòêàì äîñòèãàåò óðîâíÿ 80 %.

Íà ðèñ. 2 ïðåäñòàâëåíà ñõåìà çàâèñè
ìîñòè èçìåíåíèÿ  Æ/Ò, êîíöåíòðàöèè ñåðíîé 
êèñëîòû, êîíöåíòðàöèè ñåðíîé êèñëîòû è 
ðàñõîäà ñåðíîé êèñëîòû  è ïåðåêèñè âîäîðî
äà îò  âðåìåíè âûùåëà÷èâàíèÿ.

Ðèñ. 2. Çàâèñèìîñòü èçìåíåíèÿ  Æ/Ò, êîíöåíòðàöèè ñåðíîé êèñëîòû, ðàñõîäà ñåðíîé êèñëîòû è 
ïåðåêèñè âîäîðîäà îò âðåìåíè âûùåëà÷èâàíèÿ / Fig. 2. Dependence of change in W/T, concentration 

of sulfuric acid, and consumption of sulfuric acid and hydrogen peroxide on leaching time

Êàê âèäíî èç ðèñ. 2, âåëè÷èíà   Æ/Ò â ïðî
öåññå âûùåëà÷èâàíèÿ ïîñòåïåííî èçìåíÿ
åòñÿ îò 1,5  äî 6,7 ì3/ò, ñîñòàâëÿÿ â ñðåäíåì 
3,5 ì3 ðàñòâîðà íà 1 ò ãîðíîðóäíîé ìàññû. 
Ïîâåäåíèå âåëè÷èíû Æ/Ò îòðàæàåòñÿ çàâè
ñèìîñòüþ

ε
с.к.

 = 1,7 + 0,005 * Т, кг/т.                                                                          (2)

Êîíöåíòðàöèÿ ñåðíîé êèñëîòû â ðàñòâî
ðå â òå÷åíèå ïåðâûõ 100 ñóòîê ïîñòåïåííî 
íàðàñòàåò  äî 33 ã/ë  ðàñòâîðà, à çàòåì ñíè
æàåòñÿ äî óðîâíÿ 10 ã/ë íà 250å ñóòêè è îñòà
åòñÿ íà ýòîì óðîâíå â òå÷åíèå âñåãî ïîñëå
äóþùåãî ïåðèîäà âûùåëà÷èâàíèÿ. Ñðåäíÿÿ 
êîíöåíòðàöèÿ ñåðíîé êèñëîòû ñîñòàâëÿåò 
14,2  ã/ë. Çàâèñèìîñòü èçìåíåíèÿ êîíöåíòðà
öèè ñåðíîé êèñëîòû â ïðîäóêòèâíîì ðàñòâî
ðå îò âðåìåíè âûùåëà÷èâàíèÿ îïèñûâàåòñÿ 

ôîðìóëîé 

ε
с.к.

 = 17,7 + 0,2 * Т – 0,001 * Т2, мг/л.                                   (3)

Ïîâåäåíèå ðàñõîäà ñåðíîé êèñëîòû ïîë
íîñòüþ ïîâòîðÿåò èçìåíåíèÿ åå  êîíöåíòðà
öèè â ïðîäóêòèâíîì ðàñòâîðå. Ðàñõîä ïåðå
êèñè âîäîðîäà â ïðîöåññå âûùåëà÷èâàíèÿ  
èçìåíÿåòñÿ îò 1,6 äî 2,0 êã/ò â òå÷åíèå ïåð
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âûõ 100 ñóòîê, à çàòåì ðàñõîä  ïîñòåïåííî 
óìåíüøàåòñÿ è íà 540å ñóòêè äîñòèãàåò íó
ëåâîãî çíà÷åíèÿ.

Íà ðèñ. 3 ïðåäñòàâëåíà ñõåìà çàâè
ñèìîñòè ïåðåõîäà â ðàñòâîð â ïðîöåññå 
âûùåëà÷èâàíèÿ èîíîâ äâóõâàëåíòíîãî è 
òðåõâàëåíòíîãî æåëåçà è èçìåíåíèå îêèñëè
òåëüíîâîññòàíîâèòåëüíîãî ïîòåíöèàëà ñðå
äû îò âðåìåíè âûùåëà÷èâàíèÿ [9].

Ðèñ. 3. Çàâèñèìîñòè ïåðåõîäà â ðàñòâîð â ïðîöåññå âûùåëà÷èâàíèÿ èîíîâ äâóõâàëåíòíîãî è 
òðåõâàëåíòíîãî æåëåçà è èçìåíåíèå îêèñëèòåëüíîâîññòàíîâèòåëüíîãî ïîòåíöèàëà ñðåäû îò âðåìåíè 

âûùåëà÷èâàíèÿ / Fig. 3. Dependence of transition to solution during leaching of ferrous and ferric ions and 
change of redox potential of medium on leaching time

Â ïðîöåññå âûùåëà÷èâàíèÿ ïðîèñõî
äèò ïîñòåïåííîå ïîâûøåíèå êîíöåíòðà
öèè òðåõâàëåíòíîãî æåëåçà è â òå÷åíèå 
ïåðâûõ 340 ñóòîê åãî çíà÷åíèå äîñòèãàåò  
âåëè÷èíû 690 ìã/ë. Äàëåå êîíöåíòðàöèÿ 
ïîíèæàåòñÿ è ê 220ì ñóòêàì ïàäàåò äî 
óðîâíÿ 210 ìã/ë. Â òå÷åíèå ïîñëåäóþùå
ãî ïåðèîäà âûùåëà÷èâàíèÿ ïðîèñõîäèò 
ïîñòåïåííîå óìåíüøåíèå êîíöåíòðàöèè  
Fe(III)  äî óðîâíÿ 100…90 ìã/ë. Ïîâåäåíèå 
èîíîâ äâóõâàëåíòíîãî æåëåçà ïî õàðàêòåðó 
êðèâîé çàâèñèìîñòè  ñõîæå ñ ïîâåäåíèåì 
èîíîâ Fe(III). Â òå÷åíèå ïåðâûõ 130 ñóòîê 
êîíöåíòðàöèÿ Fe(II) ïîâûøàåòñÿ äî óðîâíÿ   
210 ìã/ë. Äàëåå êîíöåíòðàöèÿ èîíîâ íà÷è
íàåò ïàäàòü è ê 350ì ñóòêàì äîñòèãàåò íó
ëåâîãî çíà÷åíèÿ. 

Îêèñëèòåëüíîâîññòàíîâèòåëüíûé ïî
òåíöèàë  çà ïåðèîä ïåðâûõ 60 ñóòîê ïîäíèìà

åòñÿ äî óðîâíÿ 660 ìÂ, çàòåì â òå÷åíèå ïî
ñëåäóþùèõ  20 ñóòîê åãî âåëè÷èíà ïàäàåò äî 
580 ìÂ, äàëåå ïðîèñõîäèò ïîñòåïåííîå ñíè
æåíèå âåëè÷èíû ÎÏÂ äî 550 ìÂ ïî îêîí÷àíèè 
ïðîöåññà âûùåëà÷èâàíèÿ.

Âûâîäû. Â ðåçóëüòàòå ïðîâåäåííûõ ïî
ëóïðîìûøëåííûõ èñïûòàíèé óñòàíîâëåíî: 

1. Íàèáîëåå ýôôåêòèâíûì àêòèâàòîðîì 
âûùåëà÷èâàíèÿ ðóä ìåñòîðîæäåíèé Õèàã

äèíñêîãî ðóäíîãî ïîëÿ ÿâëÿåòñÿ ïåðåêèñü 
âîäîðîäà.

2. Ðåêîìåíäóåìûìè ïàðàìåòðàìè âû
ùåëà÷èâàíèÿ ñ ïðèìåíåíèåì ïåðåêèñè âîäî
ðîäà ÿâëÿþòñÿ:

– ðàñõîä ñåðíîé êèñëîòû íà ñòàäèè îêèñ
ëåíèÿ – 25 êã/ò;

– ðàñõîä  ñåðíîé êèñëîòû íà ñòàäèè âû
ùåëà÷èâàíèÿ – 7 êã/ò;

– ðàñõîä ïåðåêèñè âîäîðîäà íà ñòàäèè 
çàêèñëåíèÿ –  1,6 êã/ò;

– Æ/Ò – 3,5 ì3/ò;
– îòíîøåíèå Fe(III)/Fe(II) – áîëåå 1;
– ìèíèìàëüíàÿ  êîíöåíòðàöèÿ  óðàíà â 

ïðîäóêòèâíîì ðàñòâîðå – 10 ìã/ë;
– èçâëå÷åíèå óðàíà â ïðîäóêòèâíûé ðàñ

òâîð íå ìåíåå 80 %.
3. Â ðåçóëüòàòå èñïûòàíèé ïîëó÷åíû 

ñëåäóþùèå ðåçóëüòàòû:
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– ñðîê îòðàáîòêè çàïàñîâ îïûòíîãî áëî
êà ñîñòàâèë 700 ñóòîê, ÷òî  â ñðåäíåì íà 400 
ñóòîê ìåíüøå, ÷åì ïî ïðèíÿòîé òåõíîëîãèè;

– èçâëå÷åíèå óðàíà â ïðîäóêòèâíûé ðàñ
òâîð ñîñòàâèëî 80 %, ÷òî íà 4 % âûøå, ÷åì 
ïðè áàçîâîé  òåõíîëîãèè âûùåëà÷èâàíèÿ.
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Â óñëîâèÿõ îãðàíè÷åííîñòè ïðèðîäíûõ ðåñóðñîâ îòõîäû ìèíåðàëüíîãî ñûðüÿ ñòàíîâÿòñÿ ïîòåíöèàëüíîé 
ñûðüåâîé áàçîé. Îäíèì èç âîññòðåáîâàííûõ âèäîâ òàêîãî ñûðüÿ ÿâëÿåòñÿ êëèíêåð âåëüöåâàíèÿ 
öèíêîâûõ êåêîâ. Ïîÿâèëàñü íåîáõîäèìîñòü â ðàçðàáîòêå òåõíîëîãèè åãî ïåðåðàáîòêè. Îáúåêòîì 
èññëåäîâàíèÿ ïîñëóæèëà ïðîáà êëèíêåðà, äîëãîâðåìåííî õðàíÿùåãîñÿ â îòâàëå, êðóïíîñòüþ 50 ìì. 
Ïðåäìåòîì èññëåäîâàíèÿ – ìèíåðàëîãè÷åñêèå è òåêñòóðíîñòðóêòóðíûå îñîáåííîñòè êëèíêåðà. Öåëü 
èññëåäîâàíèÿ – âûÿâèòü îñîáåííîñòè ñòðóêòóðû è ôàçîâîãî ñîñòàâà ëåæàëîãî êëèíêåðà ×åëÿáèíñêîãî 
öèíêîâîãî çàâîäà. Àíàëèçèðóåòñÿ õèìè÷åñêèé, ìèíåðàëîãè÷åñêèé è ôàçîâûé ñîñòàâ ëåæàëîãî êëèíêåðà 
âåëüöåâàíèÿ öèíêîâûõ êåêîâ ×åëÿáèíñêîãî öèíêîâîãî çàâîäà. Ïðîâîäèòñÿ àíàëèç ñâîéñòâ îñíîâíûõ 
êîìïîíåíòîâ ýòîãî òåõíîãåííîãî îòõîäà.   Ìàññîâàÿ äîëÿ ìåòàëëîâ â êëèíêåðå ñîïîñòàâèìà ñ ìàññîâîé 
äîëåé èõ â ñóëüôèäíûõ ðóäàõ, â ñâÿçè ñ ýòèì êëèíêåð ðàññìàòðèâàåòñÿ êàê ñûðüåâîé æåëåçîñîäåðæàùèé, 
ìåäüñîäåðæàùèé, öèíêñîäåðæàùèé ìàòåðèàë. Ïðîàíàëèçèðîâàíû ñóùåñòâóþùèå ìåòîäû îáîãàùåíèÿ 
êëèíêåðà âåëüöåâàíèÿ. Èññëåäóþòñÿ îñîáåííîñòè òåêñòóðíîñòðóêòóðíîãî ñîñòàâà è îáîñíîâûâàåòñÿ 
öåëåñîîáðàçíîñòü ïðèìåíåíèÿ ìåõàíè÷åñêèõ è ôèçèêîõèìè÷åñêèõ ìåòîäîâ ðàçäåëåíèÿ ôàç êëèíêåðà. 
Äëÿ èçó÷åíèÿ âåùåñòâåííîãî ñîñòàâà êëèíêåðà èñïîëüçóåòñÿ êîìïëåêñ ìèíåðàëîãîàíàëèòè÷åñêèõ 
ìåòîäîâ, âêëþ÷àþùèé îïòè÷åñêóþ ìèêðîñêîïèþ, ýëåêòðîííóþ ìèêðîñêîïèþ è ðåíòãåíîñïåêòðàëüíûé 
àíàëèç. Â ðåçóëüòàòå èçó÷åíèÿ ôàçîâîãî è ìèíåðàëîãè÷åñêîãî ñîñòàâîâ êëèíêåðà óñòàíîâëåíî, 
÷òî ÷àñòü æåëåçîñîäåðæàùèõ ôàç, àòîìàðíûé ñîñòàâ êîòîðûõ áëèçîê ê ñîñòàâó ìèíåðàëîâ ïèðèò
ïèððîòèíîâîãî ðÿäà, ïðåäñòàâëåíà òðîèëèòîì. Îáîñíîâàíà âîçìîæíîñòü îáðàçîâàíèÿ òðîèëèòà â âåëüö
ïðîöåññå. Ýëåêòðîííîìèêðîñêîïè÷åñêèé àíàëèç ïîäòâåðäèë, ÷òî ðàñïîçíàííûå ïðè êàðòèðîâàíèè 
ïîâåðõíîñòè øëèôà áîãàòûå ïî ìåäè ôàçû (ïðè ñèëüíîì óâåëè÷åíèè) ñîñòîÿò èç ðàññðåäîòî÷åííûõ 
â øïèíåëåâîé èëè ìåëëèëèòîâîé ìàòðèöå ñóëüôèäîâ ìåäè ðàçìåðîì ìåíåå 15 ìêì. Îòíîñèòåëüíî 
áîãàòûå öèíêñîäåðæàùèå ôàçû ïî ñîñòàâó ïðåèìóùåñòâåííî ïðåäñòàâëåíû æåëåçèñòûì ñôàëåðèòîì 
(ìàðìàòèòîì) è ôåððèòîì öèíêà. Ðåçóëüòàòû êîìïëåêñíîãî èçó÷åíèÿ ñòðóêòóðíîôàçîâûõ îñîáåííîñòåé 



Âåñòíèê ÇàáÃÓ. 2022. Ò. 28. ¹ 4                                                                              Íàóêè î Çåìëå

36

êëèíêåðà ïîêàçàëè íåîáõîäèìîñòü âêëþ÷åíèÿ â ïëàí èññëåäîâàíèé íà îáîãàòèìîñòü ãðàâèòàöèîííîãî 
ðàçäåëåíèÿ ñ öåëüþ áîëåå ïîëíîãî âûäåëåíèÿ æåëåçà â êîíöåíòðàò è ôëîòàöèþ òîíêîèçìåëü÷åííîãî 
êëèíêåðà ñ öåëüþ ïîâûøåíèÿ èçëå÷åíèÿ ìåäü è öèíêñîäåðæàùèõ ôàç

Êëþ÷åâûå ñëîâà: êëèíêåð âåëüöåâàíèÿ, âåëüöïðîöåññ, ñòðóêòóðíûé àíàëèç, ìèíåðàëîãè÷åñêèé ñîñòàâ, ôàçîâûé 
ñîñòàâ, îïòè÷åñêàÿ ìèêðîñêîïèÿ, ýëåêòðîííàÿ ìèêðîñêîïèÿ, ðåíòãåíîñïåêòðàëüíûé ìèêðîàíàëèç, òðîèëèò, ïèðèò, 
ñôàëåðèò, øïèíåëåâàÿ ñòðóêòóðà

The chemical, mineralogical and phase composition of clinker from zinc cakes is analyzed. An analysis of the 
properties of the main components of the Waelzclinker is carried out. It has been established that the mass 
fraction of copper in it is comparable to its mass fraction in sulfide ores, in connection with this, clinker is consid
ered as a raw ironcontaining, coppercontaining, zinccontaining and carboncontaining material. The existing 
methods of clinker enrichment are analyzed. The features of the textural and structural composition of the old 
clinker of the Chelyabinsk zinc plant are investigated and the use of mechanical and physicochemical separa
tion methods for different phases of the clinker is substantiated. To study the material composition of clinker, a 
complex of mineralogy and analytical methods is used, including optical microscopy, electron microscopy and 
Xray spectral analysis. As a result of studying the phase and mineralogical compositions of clinker, it has been 
found that some of the ironcontaining phases, the atomic composition of which is close to the composition of 
pyritepyrrhotite type minerals, is represented by troilite. The possibility of troilite formation in the Waelz pro
cess is substantiated. Electron microscopic analysis confirmed that the copperrich phases identified during the 
mapping of the surface of the thin section at high magnification consist of copper sulfides dispersed in the spinel 
or mellilite matrix with a size of less than 15 µm. The composition of the relatively rich zinccontaining phases is 
predominantly represented by ferruginous sphalerite (marmatite) and zinc ferrite. The results of a comprehen
sive study of the structural and phase characteristics of clinker showed the need to include gravity separation in 
the plan of research on the washability of gravitational separation in order to more fully release iron into concen
trate and flotation of finely divided clinker in order to increase the recovery of copper and zinccontaining phases

Key words: Waelz clinker, Waelz process, structural analysis, mineralogical composition, phase composition, optical micros
copy, electron microscopy, Xray spectral microanalysis, troilite, pyrrite, sphalerite, spinel structure

Ââåäåíèå. Â óñëîâèÿõ îãðàíè÷åííîñòè 
ïðàêòè÷åñêè âñåõ âèäîâ ïðèðîäíûõ ðå

ñóðñîâ è ñóùåñòâåííîãî èñòîùåíèÿ ìèíå
ðàëüíî–ñûðüåâîé áàçû ñòðàíû îòõîäû äî
áû÷è è ïåðåðàáîòêè ìèíåðàëüíîãî ñûðüÿ, 
äîëãîå âðåìÿ ñêëàäèðóåìûå è õðàíÿùèåñÿ, 
ÿâëÿþòñÿ íå òîëüêî çàãðÿçíèòåëÿìè îêðóæà
þùåé ñðåäû, íî íåèçáåæíî ñòàíîâÿòñÿ ïî
òåíöèàëüíîé ñûðüåâîé áàçîé ïðîèçâîäñòâà 
÷åðíûõ, öâåòíûõ, áëàãîðîäíûõ, ðåäêèõ ìå
òàëëîâ è äðóãèõ ïîïóòíûõ ïðîäóêòîâ. Ñîñòî
ÿíèå ñûðüåâîé áàçû ïðåäïðèÿòèé öâåòíîé 
ìåòàëëóðãèè òðåáóåò áåðåæíîãî îòíîøåíèÿ 
êàê ê èñïîëüçóåìîìó ñûðüþ, òàê è ê íàêîïëåí
íûì îòõîäàì ïðîèçâîäñòâà. Ñïðîñ íà ÷åðíûå 
è öâåòíûå ìåòàëëû, à òàêæå çàòðàòû íà ðàç
ðàáîòêó íîâûõ ìåñòîðîæäåíèé ñòàáèëüíî 
âûñîêè, ÷òî îáóñëàâëèâàåò íåîáõîäèìîñòü 
ïåðåðàáîòêè âòîðè÷íîãî ñûðüÿ. Ê òàêîìó 
ñûðüþ îòíîñèòñÿ êëèíêåð âåëüöåâàíèÿ öèí
êîâûõ êåêîâ. Âñëåäñòâèå òîãî, ÷òî öâåòíûå 
è áëàãîðîäíûå ìåòàëëû â í¸ì ïðèñóòñòâóþò 
â êîëè÷åñòâàõ, ñîïîñòàâèìûõ ñ ïåðâè÷íûì 
ðóäíûì ñûðüåì, íåîáõîäèìî ðàçðàáàòûâàòü 
òåõíîëîãèè åãî ïåðåðàáîòêè.  

Îáúåêòîì èññëåäîâàíèÿ ÿâëÿåòñÿ ïðîáà 
êëèíêåðà âåëüöåâàíèÿ öèíêîâûõ êåêîâ, äîë
ãîâðåìåííî õðàíÿùåãîñÿ â îòâàëå ×åëÿáèí
ñêîãî öèíêîâîãî çàâîäà (×ÖÇ) êðóïíîñòüþ 
50 ìì. Ìàññîâàÿ äîëÿ êëàññà +25 ìì ñîñòàâ
ëÿëà 10,2 %, à êëàññà ìèíóñ 1 ìì – 19,6 %.

Êëèíêåð ïî óñëîâèÿì ñâîåãî îáðà
çîâàíèÿ ÿâëÿåòñÿ ïðîäóêòîì äâóõ ýòàïîâ 
âûñîêîòåìïåðàòóðíîãî îáæèãà öèíêîâîãî 
ñûðüÿ è âûùåëà÷èâàíèÿ ýëåêòðîëèòîì, ÷òî 
ïðåäîïðåäåëÿåò åãî ñëîæíûé ìíîãîêîìïî
íåíòíûé ñîñòàâ è íàõîæäåíèå áîëüøåé ÷àñòè 
öåííûõ ìåòàëëîâ â ôîðìå òâåðäûõ ðàñòâî
ðîâ, êîòîðûå ïðàêòè÷åñêè íåâîçìîæíî ðàç
äåëèòü îáîãàòèòåëüíûìè ñïîñîáàìè.

Êëèíêåð – ýòî ìåòàëëóðãè÷åñêèé òâ¸ð
äûé ñïå÷åííûé îñòàòîê ïîñëå âåëüöåâàíèÿ 
ïîëèìåòàëëè÷åñêèõ îòõîäîâ ïèðîìåòàëëóð
ãè÷åñêîãî ïåðåäåëà êîíöåíòðàòîâ îáîãà
ùåíèÿ ðóä öâåòíûõ ìåòàëëîâ, â ÷àñòíîñòè 
öèíêîâûõ êåêîâ. Â ïðîöåññå âåëüöåâàíèÿ 
ïîëó÷àþò îáîãàù¸ííûå öèíêîì âîçãîíû è 
êëèíêåð. Ïðåäåëû êîëåáàíèé ñîñòàâîâ öèí
êîâûõ êåêîâ è îòõîäà îò èõ ïåðåðàáîòêè äàíû 
â òàáë. 1. 
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Òàáëèöà 1 / Table 1
Ñîñòàâ* / Composition*

Ïðîäóêò / Ðroduct
Ýëåìåíò èëè ôàçà, % / Element or phase

Zn Pb Cu Cd Fe S SiO2 Ca Mg Mn Ñ Ag ã/ò
Öèíêîâûé êåê / 
Zinc cake 1924 512 0,51,5 0,10,2 2332 510 112 0,43,2 0,31,3 0,51,0 – 200450

Êëèíêåð / Clinker 0,72,0 0,51,5 0,96,0 – 2040 1,385,1 – – – – 1020 50350

* â êåêàõ è êëèíêåðàõ íàõîäÿòñÿ òàêæå èíäèé, òàëëèé, îëîâî, ìûøüÿê, ñóðüìà, çîëîòî.

Õèìè÷åñêèé àíàëèç ïðîáû êëèíêåðà ïðåäñòàâëåí â òàáë. 2. Àíàëèç âûïîëíåí íà ðåíòãå
íîôëóîðåñöåíòíîì àíàëèçàòîðå (ÐÔÀ) 8000DX êîìïàíèè Shimadzu. 

Òàáëèöà 2 / Table 2

Ñîñòàâ êëèíêåðà âåëüöåâàíèÿ / Waelz clinker composition

Ïðîäóêò / 
Ðroduct

Ìàññîâàÿ äîëÿ, % / Mass fraction, %
Ñu Fe Zn Mn Pb S SiO2 Al2O3 CaO Ba As MgO Ni

Êëèíêåð / Clinker 3,34 27,8 2,02 0,53 0,2 7,96 15,73 3,25 6,17 0,25 0,28 2,65 0,018

Ïðåäìåòîì èññëåäîâàíèÿ ÿâëÿþòñÿ òåê
ñòóðíîñòðóêòóðíûå è ôàçîâûå îñîáåííîñòè 
êëèíêåðà.

Àêòóàëüíîñòü èññëåäîâàíèÿ. Ïðè âû
áîðå è îáîñíîâàíèè ðåñóðñîñáåðåãàþùèõ 
òåõíîëîãèé êîìïëåêñíîé ïåðåðàáîòêè òåõíî
ãåííîãî ìèíåðàëüíîãî ñûðüÿ íåîáõîäèìî èç
ó÷èòü ôîðìû íàõîæäåíèÿ öåííûõ êîìïîíåí
òîâ â íåì, ðàñïðåäåëåíèå èõ ïî ìèíåðàëüíûì 
ôîðìàì, õàðàêòåð ñðàñòàíèÿ òåõíîãåííûõ 
ôàç è èõ ìîðôîìåòðè÷åñêèå õàðàêòåðèñòèêè, 
ìèêðîòâåðäîñòü ôàç â ñðîñòêàõ1. Ôàçîâûé è 
ìèíåðàëüíûé ñîñòàâ êëèíêåðà âåëüöåâàíèÿ 
öèíêîâûõ êåêîâ çàâèñèò îò ñîñòàâà èñõîäíî
ãî öèíêîâîãî êîíöåíòðàòà, ñïîñîáà ïåðåðà
áîòêè öèíêîâûõ êåêîâ, îò ïàðàìåòðîâ è îñî
áåííîñòåé ïðîöåññà âåëüöåâàíèÿ. 

Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ âûÿâëå
íèå îñîáåííîñòåé ñòðóêòóðû è ôàçîâîãî ñî
ñòàâà ëåæàëîãî êëèíêåðà ×ÖÇ ñ èñïîëüçîâà
íèåì êîìïëåêñà ìèíåðàëîãîàíàëèòè÷åñêèõ 
ìåòîäîâ è îáîñíîâàíèå ïðèìåíåíèÿ êîìáè
íàöèè ìåõàíè÷åñêèõ è ôèçèêîõèìè÷åñêèõ 
ìåòîäîâ âûäåëåíèÿ äëÿ ðàçíûõ ôàç êëèíêå
ðà. Çàäà÷è èññëåäîâàíèÿ: ïðîâåñòè ìèêðî
ñêîïè÷åñêèé àíàëèç, îïðåäåëèòü è îïèñàòü 
ôàçû êëèíêåðà ñ ïîçèöèé òåõíîëîãè÷åñêîé 
ìèíåðàëîãèè. 

Ðàçðàáîòàííîñòü òåìû. Íàèáîëåå ÷àñòî 
äëÿ ïåðåðàáîòêè öèíêîâûõ êåêîâ ïðèìåíÿþò 

ïðîöåññ èõ âåëüöåâàíèÿ â ñìåñè ñ êîêñîì â 
òðóá÷àòûõ âðàùàþùèõñÿ ïå÷àõ ïðè òåìïå
ðàòóðå 1100...1200 îÑ. Ñîäåðæàíèå êîêñà 
ñîñòàâëÿåò ïîðÿäêà 35...40 % îò ìàññû ïåðå
ðàáàòûâàåìîãî ìàòåðèàëà. Âåðõíèé ïðåäåë 
òåìïåðàòóðû îãðàíè÷èâàåòñÿ ïëàâëåíèåì 
øèõòû, êîòîðàÿ â òå÷åíèå ïðîöåññà äîëæíà 
íàõîäèòüñÿ â òâ¸ðäîì ñîñòîÿíèè. Â ñîîòâåò
ñòâèè ñ îïèñàíèåì õèìè÷åñêèõ ïðîöåññîâ 
[16] â ðåçóëüòàòå ïðîòåêàþùèõ â ïå÷è õèìè
÷åñêèõ ðåàêöèé ñóëüôàòû öâåòíûõ ìåòàëëîâ 
÷àñòè÷íî âîññòàíàâëèâàþòñÿ äî ñóëüôèäîâ, 
æåëåçî, ïðèñóòñòâóþùåå â êåêå â âèäå ôåð
ðèòîâ öèíêà, ìåäè, êàäìèÿ, à òàêæå â ôîðìå 
Fe

3
O

4
 è Fe

2
O

3
, âîññòàíàâëèâàåòñÿ äî ìåòàëëà. 

Îáðàçóþùèéñÿ ôàÿëèò 2FeO·SiO
2
 ñîçäàåò ñ 

FeO ëåãîêîïëàâêóþ (1180 îÑ) ýâòåêòèêó. Âû
äåëÿþùååñÿ ìåòàëëè÷åñêîå æåëåçî ÷àñòè÷
íî íàóãëåðîæèâàåòñÿ, ÷òî ïðèâîäèò ê îáðà
çîâàíèþ ÷óãóíà, ìåëêèå ÷àñòèöû êîòîðîãî 
ñâàðèâàþòñÿ â êðóïíûå êîìüÿ. Ãëèíîç¸ì, 
ñîäåðæàùèéñÿ â êåêàõ, îáðàçóåò àëþìèíàòû 
ZnO·Al

2
O

3
 è PbO·Al

2
O

3
. Îêèñëåííàÿ ìåäü âîñ

ñòàíàâëèâàåòñÿ äî ìåòàëëè÷åñêîé è îáðàçóåò 
ñ ìåòàëëè÷åñêèì æåëåçîì è ïîëóñåðíèñòîé 
ìåäüþ ñïëàâ FeCuS ïåðåìåííîãî ñîñòàâà, 
îáëàäàþùèé ìàãíèòíûìè ñâîéñòâàìè [14]. 
Öèíê â êëèíêåðå âñòðå÷àåòñÿ â âèäå ñóëüôè
äîâ, ñèëèêàòîâ, ôåððèòîâ è îêñèäîâ; ìåäü â 
îñíîâíîì ïðåäñòàâëåíà ìåòàëëè÷åñêîé ìå

1Ãîðëîâà Î. Å., Îðåõîâà Í. Í. Ðàçðàáîòêà àëãîðèòìà ôîðìèðîâàíèÿ ðåñóðñîñáåðåãàþùèõ òåõíîëîãèé êîìïëåêñíîé 
ïåðåðàáîòêè òåõíîãåííîãî ìèíåðàëüíîãî ñûðüÿ // Ñîâðåìåííûå äîñòèæåíèÿ óíèâåðñèòåòñêèõ íàó÷íûõ øêîë: ñá. äî
êëàäîâ íàö. íàó÷. øêîëûêîíô. – Ìàãíèòîãîðñê: Ìàãíèòîãîð. ãîñ. òåõí. óíò èì. Ã. È. Íîñîâà, 2020. – Ñ. 159–164.
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äüþ, ôåððèòàìè è ñóëüôèäàìè (áîðíèò, õàëü
êîçèí, õàëüêîïèðèò) [1]. Îòëè÷èòåëüíîé îñî
áåííîñòüþ ëåæàëîãî êëèíêåðà, ïî ñðàâíåíèþ 
ñ òîëüêî ÷òî îáðàçîâàííûì, ÿâëÿåòñÿ áîëåå 
íèçêîå ñîäåðæàíèå ìåäè, ñåðû è áëàãîðîä
íûõ ìåòàëëîâ è áîëåå âûñîêîå ñîäåðæàíèå 
îêèñëåííûõ ñîåäèíåíèé [10]. 

Òàêèì îáðàçîì, òåõíîëîãè÷åñêèé ïðî
öåññ îáðàçîâàíèÿ êëèíêåðà è ïðîèñõîäÿ
ùèå ïðè ýòîì ôèçèêîõèìè÷åñêèå ïðîöåññû 
îïðåäåëÿþò ïîâåäåíèå âñåõ êîìïîíåíòîâ 
èñõîäíûõ öèíêîâûõ êåêîâ è, ñîîòâåòñòâåííî, 
ñëîæíûé ìíîãîýëåìåíòíûé ñîñòàâ îáðàçóþ
ùåãîñÿ êëèíêåðà ñ øèðîêèì íàáîðîì êà÷å
ñòâåííûõ è êîëè÷åñòâåííûõ õàðàêòåðèñòèê.

Ñ. È. Ìèòðîôàíîâ è Ï. Ô. Åðåìèí åùå â 
1940 ã. ïîêàçàëè, ÷òî ýôôåêòèâíîå âûäåëåíèå 
êîêñà èç êëèíêåðà âîçìîæíî ñ ïðèìåíåíèåì 
îòñàäêè, ìàãíèòíîé ñåïàðàöèè è ôëîòàöèè. 
Ìåòàëëè÷åñêîå æåëåçî, ãåðìàíèé, ãàëëèé, 
èíäèé è ìåäü èç êëèíêåðîâ â êîëëåêòèâíûé 
æåëåçíûé êîíöåíòðàò ìîæíî âûäåëèòü ñ ïî
ìîùüþ ìàãíèòíîãî îáîãàùåíèÿ. Íà êîìáèíà
òå èì. Ä. Áëàãîåâà (ã. Ïëîâäèâ) äëÿ ïîëó÷åíèÿ 
ìåäüñîäåðæàùåãî ïðîäóêòà êëèíêåð ôðàê
öèè –16 ìì îáîãàùàþò â òÿæåëîé ñóñïåíçèè, 
è äàëåå òÿæåëóþ ôðàêöèþ –16 ìì ïîäâåðãà
þò ìàãíèòíîé ñåïàðàöèè [21]. Â ïîñëåäíèå 
ãîäû ïðåäïðèíèìàþòñÿ ïîïûòêè ðåøèòü 
ïðîáëåìó ïåðåðàáîòêè êëèíêåðà ñ èñïîëü
çîâàíèåì ñîâðåìåííûõ ïðèåìîâ ãèäðîìå
òàëëóðãè÷åñêîé òåõíîëîãèè: àâòîêëàâíîå 
âûùåëà÷èâàíèå, îêèñëèòåëüíîå êàòàëèòè÷å
ñêîå âñêðûòèå è äð. [13; 15; 19; 20; 22; 23]. Â 
èññëåäîâàíèÿõ   ïðåäëàãàþòñÿ ðàçâåðíóòûå 
ñõåìû îáîãàùåíèÿ, âêëþ÷àþùèå ìàãíèòíóþ 
ñåïàðàöèþ, óãîëüíóþ è ñóëüôèäíóþ ôëîòà
öèè [6; 11].  

Ýôôåêòèâíîñòü ðàçðàáàòûâàåìûõ ðå
ñóðñîâîñïðîèçâîäÿùèõ òåõíîëîãèé ïåðåðà
áîòêè êëèíêåðà áóäåò íàïðÿìóþ çàâèñåòü îò 
ñòåïåíè âûÿâëåíèÿ åãî ìèíåðàëüíîãî ñîñòà
âà è îñîáåííîñòåé ñòðóêòóðû ýòîãî îòõîäà 
öèíêîâîãî ïðîèçâîäñòâà.

Ìåòîäîëîãèÿ è ìåòîäû èññëåäîâàíèÿ.  
Äëÿ èçó÷åíèÿ òåêñòóðíîñòðóêòóðíûõ îñî
áåííîñòåé êëèíêåðà èñïîëüçîâàëñÿ êîìïëåêñ 
ìèíåðàëîãîàíàëèòè÷åñêèõ ìåòîäîâ, âêëþ
÷àþùèé îïòè÷åñêóþ ìèêðîñêîïèþ, ýëåêòðîí
íóþ ìèêðîñêîïèþ è ðåíòãåíîñïåêòðàëüíûé 
àíàëèç. Êîìïëåêñ èñïîëüçóåìûõ ìåòîäîâ 
ïîçâîëèë ïîëó÷èòü áîëåå ïîëíóþ è äîñòîâåð
íóþ èíôîðìàöèþ î ìèíåðàëüíîì (ôàçîâîì) 
ñîñòàâå òåõíîãåííîãî ñûðüÿ. 

Ìèêðîñêîïè÷åñêèé àíàëèç ïðîâîäèëè 
ñ èñïîëüçîâàíèåì àíøëèôîâ è ìîíòèðîâàí
íûõ øëèôîâ. Àíøëèôû èçãîòîâëåíû èç øòóôíûõ 
îáðàçöîâ êðóïíîñòüþ íå ìåíåå 25 ìì ïðèáëè
çèòåëüíî îäíîãî ðàçìåðà. Øòóôíûå îáðàç
öû ìàêðîñêîïè÷åñêè îòëè÷àëèñü ïî öâåòó, 
òåêñòóðå è óäåëüíîìó âåñó è ÿâëÿëèñü òè
ïè÷íûìè äëÿ äàííîé ïðîáû. Ìîíòèðîâàííûå 
øëèôû ãîòîâèëèñü îòäåëüíî èç ïðîäóêòîâ 
ìàãíèòíîãî ðàçäåëåíèÿ ôðàêöèè êëèíêåðà 
3+1 ìì. Ôðàêöèÿ 3+1 ìì ïîëó÷åíà ïðè äðî
áëåíèè ïðåäñòàâèòåëüíîé ïðîáû èñõîäíîãî 
êëèíêåðà äî êëàññà ìåíåå 5 ìì è ïîñëåäóþ
ùåãî ðàññåâà ñ öåëüþ èçó÷åíèÿ ãðàíóëîìå
òðè÷åñêèõ õàðàêòåðèñòèê ïðîáû è îáîãàòè
ìîñòè ìàãíèòíûìè ìåòîäàìè. Ðàçäåëåíèå 
ïðîâîäèëè ðó÷íûì ìàãíèòîì ñ íàïðÿæåííî
ñòüþ ìàãíèòíîãî ïîëÿ 102 êÀ/ì. 

Øëèôû è àíøëèôû ãîòîâèëèñü ïî ñòàí
äàðòíûì ìåòîäèêàì, ïðèíÿòûì äëÿ ðóä. Äëÿ 
ïðîâåäåíèÿ ýëåêòðîííî – ìèêðîñêîïè÷åñêèõ 
èññëåäîâàíèé ñ öåëüþ îáåñïå÷åíèÿ ýëåêòðî
ïðîâîäèìîñòè ìîíòèðîâàííîãî øëèôà ïðè 
çàëèâêå ïåðïåíäèêóëÿðíî ïîâåðõíîñòè øëè
ôà âñòàâëÿëè ìåäíóþ ïðîâîëîêó.

Îïòèêîìèêðîñêîïè÷åñêèé àíàëèç ïðî
âåäåí íà àíàëèçàòîðå «Ìèíåðàë Ñ7» ñ óïðàâ
ëÿþùåé ïðîãðàììîé «SIAMS Photolab»; 
ìèêðîòâåðäîñòü îïðåäåëåíà íà ìèêðîòâåð
äîìåðå Buehler Micromet 5103 Buehler; àíà
ëèç èíäèâèäóàëüíûõ ôàç, èõ ýëåìåíòíîãî 
è àòîìàðíîãî ñîñòàâîâ âûïîëíåí ìåòîäîì 
ÑÝÌ ñ ïîìîùüþ ðàñòðîâîãî ýëåêòðîííîãî 
ìèêðîñêîïà JSM 6490 LV â ðåæèìå âòîðè÷íûõ 
ýëåêòðîíîâ. ÐÑÌÀ ïðîâîäèëè ñ èñïîëüçîâà
íèåì ñïåöèàëüíîé ïðèñòàâêè ê ñêàíèðóþùå
ìó ìèêðîñêîïó – ñèñòåìû INCA Energy.

Ïîâåðõíîñòü ñêàíèðîâàëè ïðè óâåëè÷å
íèè, ïîçâîëÿþùåì îõâàòèòü âñþ ïîâåðõíîñòü 
øëèôà, è ïðè ìíîãîêðàòíîì óâåëè÷åíèè ÿð
êî âûðàæåííûõ ðàçëè÷íûõ ïî öâåòó ó÷àñò
êîâ. Èçîáðàæåíèå, ïîëó÷åííîå â ðåçóëüòà
òå «áîìáàðäèðîâêè» ïîâåðõíîñòè ïîòîêîì 
ýëåêòðîíîâ, ïîçâîëèëî âèçóàëüíî èäåíòèôè
öèðîâàòü ÷àñòèöû êàê ñîåäèíåíèÿ ñ ðàçíîé 
ìîëåêóëÿðíîé ìàññîé. Äëÿ ïîèñêà îáëàñòåé 
êîíöåíòðàöèè ìåòàëëîâ èñïîëüçîâàëè êàðòè
ðîâàíèå ïðîñìàòðèâàåìîé îáëàñòè.

Ðåçóëüòàòû èññëåäîâàíèÿ.  Êëèíêåð õà
ðàêòåðèçóåòñÿ óãëîâàòîé ôîðìîé ÷àñòèö ñ 
ïîâåðõíîñòüþ, ïîäâåðãíóòîé îêèñëåíèþ, î 
÷åì ñâèäåòåëüñòâóåò ðûæèé è ãðÿçíîêîðè÷
íåâûé íàëåò. ×àñòèöû ïðåäñòàâëÿþò ñîáîé 
ñðîñòêè êîêñà ñî øëàêîì, øòåéíîì è ìåòàë
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ëè÷åñêèì æåëåçîì. Ìàêðîñêîïè÷åñêè (ðèñ. 1) 
êóñêè êëèíêåðà îòëè÷àþòñÿ ìåæäó ñîáîé öâå
òîì, áëåñêîì, êîëè÷åñòâîì ïîð. Âûäåëÿþò
ñÿ êóñêè îõðèñòîãî öâåòà, ðåæå âñòðå÷àþòñÿ 
ñâåòëîñåðûå. Â áîëüøåé ìàññå êóñêè èìåþò 
õàðàêòåðíûé äëÿ øëàêîâîé ìàññû ò¸ìíîñå
ðûé öâåò. Êóñêè îòëè÷àþòñÿ ïî ìàññå: ëåãêèå 
èìåþò ìíîãî÷èñëåííûå, íåðàâíîìåðíî ðàñ
ïðåäåëåííûå ïîðû è ïóñòîòû. Ïîðû îáëàäà
þò ðàçíûìè ðàçìåðàìè − îò äåñÿòûõ äîëåé 
ìì äî 10 ìì è èìåþò ðàçëè÷íóþ ôîðìó. Ïðå
îáëàäàþò ïîðû îêðóãëîé è îêðóãëîîâàëüíîé 
ôîðìû. Òÿæåëûå êóñêè – ïëîòíûå ñ øåðîõî
âàòîé ïîâåðõíîñòüþ.

Ðåíòãåíîôàçîâûé àíàëèç ïîêàçàë, ÷òî 
æåëåçîñîäåðæàùèå ôàçû â èññëåäóåìîé 
ïðîáå êëèíêåðà ïðåäñòàâëåíû îêñèäàìè è 
ãèäðîêñèäàìè – ìàãíåòèòîì è ëèìîíèòîì 
2Fe

2
O

3
.3H

2
O, ìàññîâûå äîëè êîòîðûõ â ïðî

áå ñóììàðíî ñîñòàâëÿþò îêîëî 8 %, ñóëüôè
äàìè ïèððîòèíïèðèòîâîãî ðÿäà, ìàññîâûå 
äîëè êîòîðûõ â ïðîáå ñóììàðíî ñîñòàâëÿþò 
îêîëî 11 %, à òàêæå ñèëèêàòàìè – 14 %. Íà 
äîëþ ìåòàëëè÷åñêîãî æåëåçà ïðèõîäèòñÿ 
ëèøü 3 %. 

Öèíêñîäåðæàùèå ôàçû ïðåäñòàâëåíû 
ôåððèòàìè öèíêà ZnFe

2
O

4
, ñèëèêàòàìè öèí

êà Zn
2
SiO

4
, ñóììàðíî íà èõ äîëþ â êëèíêåðå 

ïðèõîäèòñÿ 3 %, è æåëåçèñòûìè ñóëüôèäàìè 
öèíêà Zn[Fe]S – 2 %.

Ìåäüñîäåðæàùèå ôàçû ïðåäñòàâëåíû 
ñóëüôèäàìè ìåäè â ôîðìå õàëüêîçèíà Cu

2
S, 

êîâåëëèíà Cu
2
S, áîðíèòà Cu

5
FeS

4
, õàëüêîïè

Ðèñ. 1. Ìàêðîôîòîãðàôèÿ êëèíêåðà / Fig. 1. Macrophotograph of clinker

ôðàêöèÿ ìåíåå 10 ìì ôðàêöèÿ áîëåå 10 ìì

ðèòà CuFeS
2
 â êîëè÷åñòâå 5 %; ôåððèòàìè 

ìåäè CuFeO
2
 è ìåòàëëè÷åñêîé ìåäüþ, íà äî

ëþ êîòîðûõ ñóììàðíî ïðèõîäèòñÿ íåìíîãî 
áîëüøå 0,1 %.

Îïòèêîìèêðîñêîïè÷åñêîå èññëåäîâà
íèå àíøëèôîâ ïîêàçàëî, ÷òî êëèíêåð èìååò 
äîñòàòî÷íî ÷åòêóþ çîíàëüíîñòü âíîâü ñôîð
ìèðîâàííûõ ïðè åãî îáðàçîâàíèè ôàç è íå
âûðàæåííóþ êðèñòàëëèçàöèþ. Ñ ïîçèöèé 
ðóäíîé ìèíåðàëîãèè òåêñòóðà êëèíêåðà ìî
æåò áûòü îõàðàêòåðèçîâàíà êàê ìàññèâíàÿ, à 
ñòðóêòóðà – êàê ïîðôèðîâàÿ íåïîëíîêðèñòàë
ëè÷åñêàÿ è íåðàâíîìåðíîçåðíèñòàÿ (ðèñ. 2).

Íà ïðåäñòàâëåííûõ èçîáðàæåíèÿõ ïðè 
óâåëè÷åíèè â 200 ðàç âèçóàëüíî âûäåëÿþòñÿ 
÷åòûðå îñíîâíûå ôàçû êëèíêåðà. Îò÷åòëèâî 
ðàçëè÷èìû çîíû êîíöåíòðàöèè ôåððèòîâ, 
íåðóäíûõ ìèíåðàëîâ è çîíû, ñîñòîÿùèå èç 
ìåëêîêðèñòàëëè÷åñêîé ñìåñè ÷åòûðåõ ôàç 
(ñì. ðèñ. 2), ÷òî ÷åòêî âèäíî ïðè áîëüøåì 
óâåëè÷åíèè ðèñ. 3. Â ýòîé çîíå õîðîøî ðàç
ëè÷èìû ôàçà ñóëüôèäà æåëåçà, êîòîðàÿ, ïî 
äàííûì ýëåêòðîííîìèêðîñêîïè÷åñêèõ èñ
ñëåäîâàíèé, ïî àòîìàðíîìó ñîîòíîøåíèþ 
ýëåìåíòîâ â ñâîåì ñîñòàâå áëèçêà ê ïèððîòè
íó – ïèðèòîâîìó ðÿäó ìèíåðàëîâ; òåìíîñå
ðàÿ èãîëü÷àòàÿ ôàçà – ñëîæíûé àëþìîñèëè
êàò êàëèÿ, êàëüöèÿ è æåëåçà; ñâåòëîñåðàÿ 
êñåíîìîðôíàÿ ôàçà ñëîæíîãî ñîñòàâà ïî 
òèïó òâåðäîãî ðàñòâîðà è ôàçà, ïðåäñòàâëÿ
þùàÿ ñîáîé ñìåñü ìåäíûõ ìèíåðàëîâ êîâåë
ëèí – áîðíèòîâîãî ñîñòàâà.
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Ðèñ.3. Óâåëè÷åííàÿ îáëàñòü ðóäíîé ÷àñòè êëèíêåðà çîíû 4 (ñì. ðèñ.2.) Îòðàæåííûé ñâåò: 4.1 – ñóëüôèä 
æåëåçà; 4.2 –  òåìíîñåðàÿ èãîëü÷àòàÿ ôàçà ‒ ñëîæíûé àëþìîñèëèêàò êàëèÿ, êàëüöèÿ è æåëåçà; 
4.3 – ñâåòëîñåðàÿ êñåíîìîðôíàÿ ôàçà ‒ øïèíåëü; 4.4 – ñìåñü ìåäíûõ ìèíåðàëîâ êîâåëëèí

áîðíèòîâîãî ñîñòàâà / Fig. 3. Enlarged area of the ore part of the clinker zone 4 (see Fig. 2.) Reflected light. 
4.1 – iron sulfide; 4.2 – dark gray acicular phase  a complex aluminosilicate of potassium, calcium and iron; 

4.3 – light gray xenomorphic phase – spinel; 4.4 – a mixture of copper minerals covellitebornite composition

Ðèñ. 2. Îáùèé âèä ðóäíîé ÷àñòè êëèíêåðà (×åëÿáèíñê). Îòðàæåííûé ñâåò: 1 – ôåððèòû; 2 – íåðóäíûå; 
3 – ïèðèò; 4 – ñìåñü èç 4õ ðàçëè÷íûõ ôàç / Fig. 2. General view of the ore part of the clinker (Chelyabinsk). 

Reflected light. 1 – ferrites; 2 – nonmetallic; 3 – pyrite; 4 – a mixture of 4 different phases
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Â îòëè÷èå îò õàðàêòåðèñòèê êëèíêå
ðà, ïðåäñòàâëåííûõ â èñòî÷íèêàõ [2; 3; 5; 7; 
9; 12], èçó÷åííàÿ íàìè ïðîáà íå ñîäåðæèò 
çíà÷èòåëüíîãî êîëè÷åñòâà ìåòàëëè÷åñêî
ãî æåëåçà. Äèàãíîñòèðóåòñÿ ìåòàëëè÷åñêîå 
æåëåçî ñ èñïîëüçîâàíèåì îïòè÷åñêîãî ìè
êðîñêîïà ïî âûñîêîé îòðàæàòåëüíîé ñïî
ñîáíîñòè, êðåìîâîáåëîìó öâåòó, õîðîøåé 
ïîëèðîâêå, èçîòðîïíîñòè. Ñ ïîìîùüþ ýëåê
òðîííîãî ìèêðîñêîïà ‒ ïî ÿðêîáåëîìó öâåòó, 
ýëåìåíòíîìó è àòîìàðíîìó ñîñòàâàì  ôàçû. 
Ðàçìåðû íàáëþäàåìûõ âûäåëåíèé ìåòàë
ëè÷åñêîãî æåëåçà ñîñòàâëÿþò 20…500 ìêì. 
Çåðíà æåëåçà èìåþò â îñíîâíîì ñôåðè÷å
ñêóþ èëè áëèçêóþ ê ñôåðè÷åñêîé ôîðìó (êî
ðîëüêè). Èçðåäêà âñòðå÷àþòñÿ çåðíà íåïðà
âèëüíîé ôîðìû.

Øèðîêî ðàñïðîñòðàíåíû â ïðîáå ñóëü
ôèäû æåëåçà (ðèñ. 4). Àíàëèç ñîñòàâà òàêèõ 
îáðàçîâàíèé (òàáë. 3) ïîêàçûâàåò, ÷òî îíè 
ìîãóò îòíîñèòüñÿ ê ïèððîòèíïèðèòîâîìó ðÿ
äó ìèíåðàëîâ (ïèðèò FeS

2
, òðîèëèò FeS, ïèð

ðîòèí Fe
7
S

8
) [21]. Ïèððîòèí è òðîèëèò ñëåäóåò 

îòíåñòè ê êëàññó õàëüêîãåíèäîâ 3dìåòàë
ëîâ ñ õèìè÷åñêîé ôîðìóëîé M

1z
X, ãäå M – 

3dìåòàëë, X = (S, Se) – õàëüêîãåíèä. Ìèíå
ðàë ïèððîòèí (Fe

1z
S) – ýòî áåäíûé æåëåçîì 

(0,05 ≤ z ≤ 0,125) ñóëüôèä æåëåçà. Â ñëó÷àå 
òî÷íîãî è ïî÷òè òî÷íîãî ñîâïàäåíèÿ ñ ôîðìó
ëîé FeS ìèíåðàë íàçûâàþò òðîèëèòîì (âåëè
÷èíà íåäîñòàòêà æåëåçà 0 ≤ z ≤ 0,05). Ìèíåðàë 
â îòðàæåííîì ñâåòå èìååò êðåìîâûé öâåò, 
íåâûñîêóþ îòðàæàòåëüíóþ ñïîñîáíîñòü, îí 
ñèëüíî àíèçîòðîïåí. Òðîèëèò ÿâëÿåòñÿ ðåä
êèì ìèíåðàëîì, âñòðå÷àåòñÿ â óëüòðàîñíîâ
íûõ ìàãìàòè÷åñêèõ ïîðîäàõ è ìåòåîðèòàõ. 
Îäíàêî â îòõîäàõ ïèðîìåòàëëóðãè÷åñêîé 
ïåðåðàáîòêè ðóäíûõ êîíöåíòðàòîâ (øëàêàõ è 
øòåéíàõ) òðîèëèò âñòðå÷àåòñÿ ÷àñòî [8; 18]. 
Èçâåñòíî, ÷òî ïèðèò, ðàçëàãàÿñü ïîä âîçäåé
ñòâèåì òåìïåðàòóðû, ïåðåõîäèò â ìåòàñòà
áèëüíûé ïèððîòèí è çàòåì – â òðîèëèò, îáðà
çóÿ ðàçëè÷íîå ñî÷åòàíèå ôàç2. Òåìïåðàòóðà 
ïëàâëåíèÿ пирита ðàâíà 1177…1188  °C [24], à 
òåìïåðàòóðà øèõòû â âåëüö – ïå÷è ñîñòàâëÿ
åò 1100…1460 °C, â çàâèñèìîñòè îò çîíû ïå÷è 
[17]. Ýòî îáîñíîâûâàåò âîçìîæíîñòü ïðè
ñóòñòâèÿ òðîèëèòà â êëèíêåðå âåëüöåâàíèÿ. 
Ðàçìåðû âûäåëåíèé äîñòèãàþò 200 ìêì. Â 

èññëåäóåìîé ïðîáå ñîäåðæàíèå ñóëüôèäîâ 
æåëåçà ñîñòàâëÿåò îêîëî 11 %.

Ïèðèò äèàãíîñòèðîâàëñÿ ïî æåëòî
âàòîáåëîìó öâåòó, ïëîõîé ïîëèðîâêå, çî
íàëüíîñòè (ðèñ. 4b). Ìèíåðàë ïðåäñòàâëåí 
çåðíàìè èäèîìîðôíîé, ãèïèäèîìîðôíîé è 
êñåíîìîðôíîé ôîðì. Ñóëüôèäû æåëåçà íà
õîäÿòñÿ â òåñíûõ è ñëîæíûõ ýâòåêòèêîïîäîá
íûõ ïðîðàñòàíèÿõ.

2 Îðåõîâà Í. Í., Ãëàãîëåâà È. Â. Ìèêðîñêîïè÷åñêîå èçó÷åíèå îñîáåííîñòåé êîíöåíòðàöèè ìåòàëëîâ â ôàçàõ âåëüöêëèí
êåðîâ // Àêòóàëüíûå ïðîáëåìû ñîâðåìåííîé íàóêè, òåõíèêè è îáðàçîâàíèÿ: òåçèñû äîêëàäîâ 79é Ìåæäóíàð. íà
ó÷.òåõí. êîíô. – Ìàãíèòîãîðñê: Ìàãíèòîãîð. ãîñ. òåõí. óíò èì. Ã. È. Íîñîâà, 2021. – Ñ. 33.

à)

Ðèñ. 4. Ñóëüôèäû æåëåçà: à) òðîèëèò; b) ïèðèò / 
Fig. 4. Iron sulfides: a) troilite; b) pyrite 

b)

Ìàãíåòèò ïî ñîäåðæàíèþ â êëèíêåðå 
óñòóïàåò ïî ðàñïðîñòðàíåííîñòè ñóëüôèäàì 
æåëåçà, íî ÷àñòî íàõîäèòñÿ â ñðàñòàíèÿõ ñ 
íèìè. Â ïðîáå òàêæå ïðèñóòñòâóåò ëèìîíèò, 
÷òî îáúÿñíÿåòñÿ îêèñëåíèåì ñóëüôèäîâ æå
ëåçà â ðåçóëüòàòå äîëãîâðåìåííîãî êîíòàêòà 
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êëèíêåðà ñ âîçäóõîì è îñàäêàìè. Äëÿ ïèðè
òà, ëåæàùåãî íà âëàæíîì âîçäóõå, õàðàêòåð
íà ðåàêöèÿ: FeS

2
 + mO

2
 + nH

2
O → Fe

2
O

3
 nH

2
O 

(ëèìîíèò) [4].
Õàëüêîçèí, êîâåëëèí, õàëüêîïèðèò, áîð

íèò ïðèñóòñòâóþò â íåáîëüøèõ êîëè÷åñòâàõ 
(1,0…1,5 %) â àññîöèàöèè ìåæäó ñîáîé è ñ 
ïèðèòîì, òðîèëèòîì, â ñðîñòêàõ ñ ìåëèëèòîì 
è êàê êîìïîíåíòû ýâòåêòè÷åñêèõ ñðàñòàíèé 

ñ ñóëüôèäàìè æåëåçà è àðñåíàòàìè. Âû
äåëåíèÿ ñóëüôèäîâ ìåäè èìåþò ðàçìåðû 
10…100 ìêì. Ôîðìà çåðåí íåïðàâèëüíàÿ, 
ãðàíèöû ñðàñòàíèÿ èçâèëèñòûå. 

Â òàáë. 3 ïðåäñòàâëåí ïîëó÷åííûé ñêà
íèðóþùåé ýëåêòðîííîé ìèêðîñêîïèåé àòî
ìàðíûé ñîñòàâ ôàç è ðåçóëüòàò èõ èäåíòèôè
êàöèè.  

Òàáëèöà 3 / Table 3

Ðåçóëüòàò èäåíòèôèêàöèè ôàç êëèíêåðà ïî àòîìàðíîìó ñîñòàâó / 
The result of clinker phases identification by atomic composition

Äîëÿ ýëåìåíòà â àòîìàðíîì ñîñòàâå, % / 
The proportion of an element in the atomic composition

Èäåíòèôèöèðî
âàííûå ôàçû / 

Identified phases

Fe Cu Zn S Ca Ti As Na Al Si Sb Mn O P Mg

21 46,99 3,88 – 48,69 – – – – – – – 0,45 – – – Òðîèëèò / Troilite

18 43,72 13,27 – 38,33 – – – – 2,01 1,01 – 1,66 – – – Ïèððîòèí / Pyrrhotite

7 36,85 13,81 1,46 43,63 1,29 – – – – – – 2,95 – – – Ïèðèò / Pyrite

4 94,33 1,69 – 2,41 – – 1,57 – – – – – – – – Ìåòàëëè÷åñêîå 
æåëåçî / Ìetallic iron

3 16,53 – – 0,43 – – 2,25 – – 0,46 – – 80,33 – – Îêñèä æåëåçà /
 Iron oxide

20 42,91 12,24 – 41,59 – – 1,69 – – – – 1,57 – – –
Ñóëüôèä æåëåçà 
(òðîèëèò) / Iron 
sulfide (troilite)

12 76,58 3,51 – 3,92 – – 1,56 – – – – – 14,43 – – Êàðáèä æåëåçà / 
Iron carbide

11 2,87 2,17 – 13,54 9,41 – – – – 0,48 – 0,63 70,89  25,01 Ìàãíèåâàÿ øïèíåëü / 
Magnesium spinel

5 2,04 60,00 – 18,83 5,69 – – – 2,77 6,72 – – – – 3,94 Õàëüêîçèí / Khalkozin

9 36,03 21,03 – 38,11 2,27 – – – – – – 2,56  1,01 – Õàëüêîïèðèò / 
Chalcopyrite

24 0,24 – 0,25 0,34 8,69 0,14 – 0,42 5,00 12,78 – – 72,14 – 8,75

Àëþìèíèåâîìàã
íèåâûé ñèëèêàò 

ñëîæíîãî ñîñòàâà / 
Aluminummagnesium 

silicate of complex 
composition

28
ðèñ. 5 0,43 – 0,58 – 12,02 – – 1,24 2,26 14,07 – – 64,21 – 5,18 Îêåðìàíèò / 

Okermanite
27

ðèñ. 5 12,48 1,23 32,12 48,50 0,44 – – – – – – 5,24 ì – – Ñôàëåðèò / Sphalerite

2 1,30 – 0,91 1,26 10,71 – – – 3,89 13,44 – 0,20  – 7,22 Ìåëèëèò / Melilite
7

ðèñ. 7 54,56 11,50 – 13,31 – – 16,38 – – – 2,31 ì – 1,94 – Àðñåíîïèðèò / 
Arsenopyrite

15 – 81,62 – 18,38 – – – – – – – – – – – Õàëüêîçèí/ Khalkozin

26 0,35 0,24 – 0,58 12,95 – – 0,53 4,83 13,22 – – – – 5,85 Îêñèä êðåìíèÿ / 
Silicon oxide

13 31,00 19,84 – 40,92 4,48 – – – – – – 3,76 – – Õàëüêîïèðèò/ 
Chalcopyrite

14 19,59 10,99 0,66 21,10 – – – – – – – 1,53 – – – Õàëüêîïèðèò/ 
Chalcopyrite

41 9,91 2,76 25,46 40,94 – – – – – – – 5,09 – – – Ìàðìàòèò / Marmatite

32 16,78 4,67 43,11 69,32 – – – – – – – 8,62 26,82 – –

Ýâòåòèêà ôåððèòîâ 
öâåòíûõ ìåòàëëîâ / 
Eutetics of ferrites of 
nonferrous metals
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Ýëåêòðîííîìèêðîñêîïè÷åñêèé àíàëèç 
ìîíòèðîâàííûõ øëèôîâ ïîêàçàë, ÷òî îòíî
ñèòåëüíî áîãàòûå öèíêñîäåðæàùèå ôàçû ïî 
ñîñòàâó ïðåäñòàâëåíû ïðåèìóùåñòâåííî æå
ëåçèñòûì ñôàëåðèòîì (ìàðìàòèòîì) è ôåð
ðèòîì öèíêà. Öèíêñîäåðæàùèå ñóëüôèäíûå 
îáðàçîâàíèÿ èìåþò îêðóãëóþ, êàïëåâèäíóþ 
ôîðìó è ÷àñòî àññîöèèðîâàíû ñî øïèíåëüþ. 
Â ñîñòàâå êëèíêåðà îáíàðóæåíû   îòäåëüíûå 
îêðóãëûå ÷àñòèöû ìàðìàòèòà ñ ñîäåðæàíèåì 
Zn 19,7…44,34 % (ðèñ. 5). Âîêðóã ÷àñòèö íà
õîäèòñÿ îáëàñòü, èäåíòèôèöèðóåìàÿ ïî ñî
îòíîøåíèþ àòîìîâ êàê îêåðìàíèò, ñ ñîäåð
æàíèåì Zn ‒ 1,61 % è áîëüøèì ñîäåðæàíèåì 
Si – 16,88 è Ña – 20,59 %. Ðàçìåðû îáðàçîâà
íèé ñóëüôèäà öèíêà êîëåáëþòñÿ â ïðåäåëàõ 
2…40 ìêì.

Ýëåêòðîííîìèêðîñêîïè÷åñêèé àíàëèç 
ïîäòâåðäèë, ÷òî ðàñïîçíàííûå ïðè êàðòèðî
âàíèè ïîâåðõíîñòè øëèôà áîãàòûå ïî ìåäè 
ôàçû ïðè ñèëüíîì óâåëè÷åíèè ïîçâîëÿþò 
óâèäåòü ðàññðåäîòî÷åííûå â øïèíåëåâîé 
èëè ìåëëèëèòîâîé ìàòðèöå ñóëüôèäû ìåäè 
ðàçìåðîì ìåíåå 15 ìêì (ðèñ. 6).

Â êëèíêåðå ïðèñóòñòâóþò ìûøüÿêîâè
ñòûå ñîåäèíåíèÿ â ôîðìå àðñåíîïèðèòà. 
Ìûøüÿê ðàñïðåäåëåí íåðàâíîìåðíî, îáíà
ðóæèâàåòñÿ â îòäåëüíûõ ôàçàõ â âèäå àðñå
íîïèðèòà, ñðîùåííîãî ñ ñóëüôèäîì æåëåçà 
(ðèñ. 7). 

Êîêñèê ïðåäñòàâëÿåò ñîáîé ñêîïëå
íèÿ ãðàôèòîïîäîáíîãî ìàòåðèàëà, åãî äîëÿ 
äîñòèãàåò 14 %. Âûäåëåíèÿ êîêñèêà èìåþò 
èçîìåòðè÷íîîêðóãëóþ, èíîãäà ñëåãêà óäëè
íåííóþ ôîðìó, ðàçìåðû âàðüèðóþòñÿ îò 1 äî 
5…6 ìì. Èõ áîëüøàÿ ÷àñòü íå ñîäåðæèò ïî
ñòîðîííèõ âêëþ÷åíèé, íî â îòäåëüíûõ ñëó÷à
ÿõ â ÷àñòèöàõ êîêñèêà íàáëþäàþòñÿ âêëþ÷å
íèÿ ìåòàëëè÷åñêîãî æåëåçà. 

Ñ òî÷êè çðåíèÿ âîçìîæíîñòè ïðèìåíå
íèÿ ìåõàíè÷åñêèõ è ôèçèêîõèìè÷åñêèõ ìå
òîäîâ ðàçäåëåíèÿ äëÿ ðàçíûõ ôàç êëèíêå
ðà ñëåäóåò îòìåòèòü, ÷òî â ìèêðîñòðóêòóðå 
êëèíêåðà ìåäü, öèíê è æåëåçî òîëüêî ÷àñòè÷
íî ðàñïðåäåëåíû â ðàçíûõ ôàçàõ, ìåæäó êî
òîðûìè åñòü ÷åòêèå ãðàíèöû. Íî èìåííî ýòè 
ôàçû è ÿâëÿþòñÿ íàèáîëåå áîãàòûìè ïî ñî
äåðæàíèþ öâåòíûõ ìåòàëëîâ ñ ìàññîâûìè 
äîëÿìè áîëåå 10 %. Ôàçû ïî òèïó òâåðäûõ 
ðàñòâîðîâ, ýâòåêòèêè îäíîâðåìåííî ñîäåð
æàò ìåäü è öèíê, íî èìåþò íåáîëüøèå ìàñ
ñîâûå äîëè öâåòíûõ ìåòàëëîâ, â ñðåäíåì 
1,5…3 %, ìàêñèìàëüíî ‒ äî 10 %. Ìàãíèòíîå 
ðàçäåëåíèå èçó÷åííîé ïðîáû íå ïîçâîëèò 
ýôôåêòèâíî è äîñòàòî÷íî ïîëíî èçâëå÷ü 
öèíê â ìàãíèòíóþ ôðàêöèþ, ïîñêîëüêó áîãà
òûå ïî öèíêó ôàçû êëèíêåðà àññîöèèðîâàíû 
ñ íåìàãíèòíûìè øïèíåëÿìè. Ïî àíàëîãè÷
íîé ïðè÷èíå â íåìàãíèòíîé ôðàêöèè ñëåäóåò 
îæèäàòü íàëè÷èå ìåäè. Æåëåçîñîäåðæàùèé 
ìàãíèòíûé ïðîäóêò áóäåò ðàçóáîæåí êîêñè
êîì, â êîòîðîì åñòü âêëþ÷åíèÿ ìåòàëëè÷å
ñêîãî æåëåçà. È, íàîáîðîò, â íåìàãíèòíûé 
óãëåðîäñîäåðæàùèé ïðîäóêò áóäåò íàáëþ
äàòüñÿ èçâëå÷åíèå ðàñêðûòûõ â ïðîöåññå 
èçìåëü÷åíèÿ íåìàãíèòíûõ æåëåçîñîäåðæà
ùèõ ôàç. Íàëè÷èå â êëèíêåðå íåìàãíèòíûõ 
ñóëüôèäîâ æåëåçà ñ èõ âûñîêîé ïëîòíîñòüþ 
èëè óäåëüíûì âåñîì ìîæåò ñäåëàòü öåëåñî
îáðàçíûì ïðèìåíåíèå ãðàâèòàöèîííûõ ñïî
ñîáîâ ðàçäåëåíèÿ. 

b)

à)

Ðèñ. 5. Ìèêðîôîòîãðàôèè öèíêñîäåðæàùèõ ôàç 
êëèíêåðà: à) îïðåäåëåíèå äèàìåòðà;

b) îïðåäåëåíèå ñîñòàâà: ñïåêòð 27 ‒ ñôàëåðèò 
(Zn  44,34 %); ñïåêòð 28 – îêåðìàíèò /  Fig. 5. 
Micrographs of zinccontaining clinker phases: 

a) determination of the diameter; b) determination 
of the composition spectrum 27 sphalerite, 

Zn content – 44,34 %; spectrum 28
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Ðèñ. 6. Ýëåêòðîííîå èçîáðàæåíèå, ñïåêòðîãðàììû è êàðòà ðàñïðåäåëåíèÿ ýëåìåíòîâ â êëèíêåðå / 
Fig. 6. Electronic image, spectrograms and a map of the elements distribution in clinker

Ìîðôîìåòðè÷åñêèå ïàðàìåòðû ñóëüôè
äîâ ìåäè îáîñíîâûâàþò íåîáõîäèìîñòü òîí
êîãî èçìåëü÷åíèÿ êëèíêåðà äëÿ ñåëåêòèâíîãî 
èõ èçâëå÷åíèÿ è, ñëåäîâàòåëüíî, ôëîòàöèîí
íûé ñïîñîá ðàçäåëåíèÿ êàê îäèí èç îñíîâíûõ 
â êîìáèíèðîâàííîé òåõíîëîãè÷åñêîé ñõåìå 
ïåðåðàáîòêè êëèíêåðà. Íàëè÷èå â ïðîáå ãèäðî
îêèñíûõ ñîåäèíåíèé æåëåçà, òàêèõ êàê ëè
ìîíèò, à òàêæå ïðèñóòñòâèå ìåòàëëè÷åñêîãî 

æåëåçà è êîêñèêà, ñîçäàþùèõ ãàëüâàíîïàðó, 
ïðèâåäåò ê ïåðåõîäó â æèäêóþ ÷àñòü ïóëüïû 
çíà÷èòåëüíîãî êîëè÷åñòâà èîíîâ æåëåçà, ÷òî 
áóäåò ñïîñîáñòâîâàòü ñíèæåíèþ ñåëåêöèè çà 
ñ÷åò àäñîðáöèè ãèäðîêñîêîìïëåêñîâ æåëåçà 
íà ïîâåðõíîñòè ÷àñòèö êëèíêåðà. Äëÿ ñåëåê
òèâíîãî èçâëå÷åíèÿ öèíêîâûõ ôàç èëè ìèíå
ðàëîâ íåîáõîäèì åùå áîëåå òîíêèé ïîìîë, 
÷åì äëÿ èçâëå÷åíèÿ ìåäüñîäåðæàùèõ.
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Ðèñ. 7. Ýëåêòðîííîå èçîáðàæåíèå, ñïåêòðîãðàììà è êàðòà ðàñïðåäåëåíèÿ ýëåìåíòîâ â ñðîñòêå, 
ñîäåðæàùåì àðñåíîïèðèò / Fig. 7. Electronic image, spectrogram and map of the elements distribution

in an aggregate containing arsenopyrite

Çàêëþ÷åíèå.  Â ðåçóëüòàòå èçó÷åíèÿ ôà
çîâîãî è ìèíåðàëîãè÷åñêîãî ñîñòàâîâ êëèí
êåðà óñòàíîâëåíî, ÷òî ÷àñòü æåëåçîñîäåðæà
ùèõ ôàç, àòîìàðíûé ñîñòàâ êîòîðûõ áëèçîê 
ê ñîñòàâó ìèíåðàëîâ ïèðèòïèððîòèíîâîãî 
òèïà, ïðåäñòàâëåíà òðîèëèòîì. Îáîñíîâà
íà âîçìîæíîñòü îáðàçîâàíèÿ òðîèëèòà â 
âåëüöïðîöåññå.

Ïðèñóòñòâèå â êëèíêåðå, ñîãëàñíî ôàçî
âîìó àíàëèçó, îêîëî 11 % ñóëüôèäîâ æåëåçà 
îáóñëàâëèâàåò íåîáõîäèìîñòü èñïîëüçîâà
íèÿ â ñõåìàõ îáîãàùåíèÿ êëèíêåðà, ïîìèìî 
ìàãíèòíîé ñåïàðàöèè, îïåðàöèé ãðàâèòàöè
îííîãî ðàçäåëåíèÿ.

Ïðåîáëàäàþùàÿ ôîðìà ñóùåñòâîâàíèÿ 
áîãàòûõ ïî öèíêó ôàç â âèäå ñôåðè÷åñêèõ îá
ðàçîâàíèé ðàçìåðîì ìåíåå 20 ìêì, àññîöèè
ðîâàííûõ ñ îêåðìàíèòîì, ñâèäåòåëüñòâóåò î 
âîçìîæíîñòè ïåðåõîäà öèíêà â íåìàãíèòíóþ 
ôðàêöèþ ïðè ïðèìåíåíèè ìàãíèòíîãî ðàçäå
ëåíèÿ èñõîäíîãî êëèíêåðà, íåîáõîäèìîñòè 
ñâåðõòîíêîãî ïîìîëà êëèíêåðà è èñïîëüçî
âàíèÿ ôëîòàöèè äëÿ ñåëåêòèâíîãî åãî âûäå
ëåíèÿ  â îäíîèìåííûé êîíöåíòðàò. 

Ïðè ðàçðàáîòêå òåõíîëîãèè ðàçäåëåíèÿ 
êëèíêåðà ñëåäóåò îáðàòèòü âíèìàíèå íà ðàñ
ïðåäåëåíèå ìûøüÿêà â âèäå àðñåíîïèðèòà, 
ñðîùåííîãî ñ ñóëüôèäîì æåëåçà ìåæäó ïðî
äóêòàìè. 

Ñåëåêòèâíîå âûäåëåíèå êîêñèêà â óãëå
ðîäñîäåðæàùèé êîíöåíòðàò ìàãíèòíîé ñå
ïàðàöèåé èëè ôëîòàöèåé áóäåò îñëîæíÿòüñÿ 
ïðèñóòñòâèåì âêëþ÷åíèé ìåòàëëè÷åñêîãî 
æåëåçà â íåêîòîðûõ ÷àñòèöàõ êîêñèêà.

Òàêèì îáðàçîì, ðåçóëüòàòû êîìïëåêñíî
ãî èçó÷åíèÿ ñòðóêòóðíî – ôàçîâûõ îñîáåííî
ñòåé êëèíêåðà âåëüöåâàíèÿ öèíêîâûõ êåêîâ, 
êàê îäíîãî èç îñíîâíûõ ïîáî÷íûõ ïðîäóêòîâ 
öèíêîâîãî ïðîèçâîäñòâà, ïðè ýòîì ðåñóðñíî 
öåííîãî è íàèáîëåå êðóïíîòîííàæíîãî, ïîêà
çàëè, ÷òî  ïîëèêîìïîíåíòíûé, ìíîãîôàçîâûé 
ñîñòàâ êëèíêåðà, åãî íåîäíîðîäíîå ñòðîåíèå 
è ñëîæíûé òåêñòóðíîñòðóêòóðíûé ðèñóíîê,   
óêàçûâàþò íà íåîáõîäèìîñòü âêëþ÷åíèÿ â 
ïëàí èññëåäîâàíèé íà îáîãàòèìîñòü ãðàâèòà
öèîííîãî ðàçäåëåíèÿ ñ öåëüþ áîëåå ïîëíîãî 
âûäåëåíèÿ æåëåçà â êîíöåíòðàò è ôëîòàöèþ 
òîíêîèçìåëü÷åííîãî êëèíêåðà ñ öåëüþ ïîâû



Âåñòíèê ÇàáÃÓ. 2022. Ò. 28. ¹ 4                                                                              Íàóêè î Çåìëå

46

øåíèÿ ñåëåêòèâíîãî èçëå÷åíèÿ öèíêñîäåð
æàùèõ ôàç.

Ê íàèáîëåå õàðàêòåðíûì îñîáåííîñòÿì 
âåùåñòâåííîãî ñîñòàâà è òåõíîëîãè÷åñêèõ 
ñâîéñòâ òåõíîãåííîãî ìåòàëëñîäåðæàùåãî 
ñûðüÿ îòíåñåíû: íàëè÷èå çíà÷èòåëüíîãî êî
ëè÷åñòâà ñóëüôèäîâ æåëåçà ïèðèòïèððî
òèíîâîãî ðÿäà; íèçêîå ñîäåðæàíèå öåííûõ 
êîìïîíåíòîâ (ìåòàëëîâ), ïîëèêîìïîíåíòíûé 
è ïîëèìèíåðàëüíûé (ìíîãîôàçîâûé) ñîñòàâ; 
íàëè÷èå êîìïëåêñíûõ ïîëèìèíåðàëüíûõ 

ñðîñòêîâ, äëÿ ðàñêðûòèÿ êîòîðûõ òðåáóåòñÿ 
î÷åíü òîíêîå èçìåëü÷åíèå; ñëîæíûå ñòðóê
òóðíîôàçîâûå õàðàêòåðèñòèêè, êîòîðûå îá
óñëîâëåíû ñîâìåñòíûì ïðèñóòñòâèåì àãðå
ãàòîâ ìåòàëëñîäåðæàùèõ ôàç è òåõíîãåííûõ 
ìèíåðàëîâ ðàçíûõ ðàçìåðîâ è ôîðì; òîí
êîå, òåñíîå ïðîðàñòàíèå ìåòàëëñîäåðæà
ùèõ ôàç è òåõíîãåííûõ ìèíåðàëîâ   ìåæäó 
ñîáîé è ñ ôàÿëèòîâîìåëèëèòîâîé ìàòðè
öåé, ôàçîâûå ïðåîáðàçîâàíèÿ ïîâåðõíîñòè 
çåðåí êëèíêåðà.   
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òóàëüíîé â èññëåäîâàíèÿõ ìàññîîáìåíà ìåæäó ìîðåì è àòìîñôåðîé. Îáúåêòîì èññëåäîâàíèÿ ÿâëÿåòñÿ 
êîððîçèîííûé ìîðñêîé ñîëåâîé àýðîçîëü, ôîðìèðóåìûé ïîä âîçäåéñòâèåì âåòðà, â ðåçóëüòàòå äèññè
ïàöèè ýíåðãèè âîëí ïðè óäàðå î áåðåã. Ïðåäìåòîì èññëåäîâàíèÿ ÿâëÿåòñÿ ñòåïåíü ðàñïðîñòðàíåíèÿ 
ìîðñêîãî ñîëåâîãî àýðîçîëÿ ïîä âîçäåéñòâèåì âåòðà â áåðåãîâûå  æèëûå è ïðîìûøëåííûå çîíû. Öåëü 
èññëåäîâàíèÿ – îïðåäåëèòü õàðàêòåð èçìåíåíèÿ ñêîðîñòè âåòðà âî âðåìåíè, ïðè êîòîðîì ñóììàðíûé  
èçìåðèòåëüíûé ñèãíàë  íà âûõîäå ìîáèëüíîãî èçìåðèòåëÿ äîñòèã áû ýêñòðåìóìà, ò. å.  áûë áû äîñòèã
íóò íàèáîëåå äîñòîâåðíûé ðåçóëüòàò èçìåðåíèé. Çàäà÷à èññëåäîâàíèÿ: ïðè ñîïîñòàâëåíèè ðàñòóùåé 
è óáûâàþùåé ñêîðîñòåé âåòðà  îïðåäåëèòü òàêóþ çàâèñèìîñòü ñêîðîñòè âåòðà îò òåêóùåãî âðåìåíè èç
ìåðåíèé, ïðè êîòîðîé ðåçóëüòàò èçìåðåíèé äîñòèã áû ýêñòðåìóìà. Îáùàÿ çàäà÷à îöåíêè êîëè÷åñòâà 
îñåâøåãî â áåðåãîâîé çîíå êîððîçèîííîãî ìîðñêîãî àýðîçîëÿ â äàííîì ñëó÷àå ñâîäèòñÿ ê îöåíêå êîëè
÷åñòâà òåêóùåãî íåîñåâøåãî àýðîçîëÿ â âîçäóõå. Ïðåäëàãàåìûé ìåòîä èññëåäîâàíèÿ: äëÿ îïðåäåëåíèÿ 
ñòåïåíè ïðîíèêíîâåíèÿ ìîðñêîãî ñîëåâîãî àýðîçîëÿ â æèëûå è ïðîìûøëåííûå êâàðòàëû ïðåäëàãàåòñÿ 
ìåòîä äèíàìè÷åñêèõ èçìåðåíèé, îñóùåñòâëÿåìûé ñ ïîìîùüþ ìîáèëüíîé ëàáîðàòîðèè, îñíàùåííîé ñî
îòâåòñòâóþùåé èçìåðèòåëüíîé àïïàðàòóðîé. Èçìåðèòåëü â òî÷êå x

i
 îïðåäåëÿåò àýðîçîëü, ñãåíåðèðîâàí

íûé âåòðîì â ìîìåíò ti. Äëÿ îïòèìàëüíîãî ðåøåíèÿ çàäà÷è èñïîëüçóåòñÿ ìåòîä äâîéíîãî óñðåäíåíèÿ. 
Ðåçóëüòàòû èññëåäîâàíèÿ: ïðåäëîæåí ìåòîä ìîáèëüíûõ èçìåðåíèé äëÿ îïðåäåëåíèÿ ñòåïåíè ïðîíèê
íîâåíèÿ ìîðñêîãî ñîëåâîãî àýðîçîëÿ â áåðåãîâóþ ïðîèçâîäñòâåííóþ çîíó.  Ðåøåíà çàäà÷à îïðåäåëåíèÿ 
õàðàêòåðà âðåìåííîãî èçìåíåíèÿ ñêîðîñòè âåòðà â áåðåãîâîé çîíå ïðè èçâåñòíîé  çàâèñèìîñòè êîëè÷å
ñòâà îñåâøåãî ìîðñêîãî àýðîçîëÿ îò ðàññòîÿíèÿ  ìåæäó òî÷êîé èçìåðåíèÿ  è ìîðåì ïðè óñëîâèè ïîñòî
ÿííîé ñêîðîñòè ïåðåäâèæåíèÿ ìîáèëüíîãî èçìåðèòåëÿ

Êëþ÷åâûå ñëîâà:  ìîðñêîé àýðîçîëü, áåðåãîâàÿ çîíà, îïòèìèçàöèÿ, êîððîçèÿ, èçìåðåíèÿ, ñêîðîñòü âåòðà,  ãåîìå
òðè÷åñêîå óñðåäíåíèå, ôóíêöèîíàë, êîððîçèéíîñòü, îñåäàíèå àýðîçîëÿ

An accurate assessment of the emission of pollutants coming from the water surface is extremely relevant in 
studies of mass transfer between the sea and the atmosphere. The object of the study is a corrosive marine salt 
aerosol formed under the influence of wind, as a result of the dissipation of wave energy when hitting the shore. 
The subject of the study is the extent of the spread of sea salt aerosol under the influence of wind in coastal res
idential and industrial zones. The purpose of the study is to determine the nature of the change in wind speed 
over time, at which the total measuring signal at the output of the mobile meter would reach an extreme, i.e. the 
most reliable measurement result would be achieved. The aim of the study, when comparing the increasing and 
decreasing wind speeds, to determine such a dependence of wind speed on the current measurement time at 
which the measurement result would reach an extremum. The general task of estimating the amount of corrosive 
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sea aerosol deposited in the coastal zone in this case is to estimate the amount of the current unsettled aerosol 
in the air. The proposed research method is to determine the penetration degree of sea salt aerosol into residen
tial and industrial quarters, a dynamic measurement method is proposed, carried out using a mobile laboratory 
equipped with appropriate measuring equipment. The meter at point x

i
 measures the aerosol generated by the 

wind at moment t
i 
. For the optimal solution of the problem, the double averaging method is used. As a result a 

mobile measurement method is proposed to determine the degree of penetration of marine salt aerosol into the 
coastal production zone. The problem of determining the nature of the temporary change in wind speed in the 
coastal zone is solved with a known dependence of the amount of settled sea aerosol on the distance between 
the measuring point and the sea under the condition of a constant speed of movement of the mobile meter

Key words: marine aerosol, coastal zone, optimization, corrosion, measurements, wind speed, geometric averaging, func
tional, corrosion, aerosol settling

Ââåäåíèå. Îäíèì èç àêòóàëüíûõ âîïðî
ñîâ â èññëåäîâàíèè ìàññîîáìåíà ìåæäó 

ìîðåì è àòìîñôåðîé, â ÷àñòíîñòè äëÿ îöåí
êè ýìèññèè çàãðÿçíèòåëåé, ïîñòóïàþùèõ ñ 
âîäíîé ïîâåðõíîñòè, ÿâëÿåòñÿ òî÷íàÿ îöåíêà 
ïîòîêà àýðîçîëÿ, âîçíèêàþùåãî â áåðåãîâûõ 
âîäàõ. Ñîãëàñíî [11], ïîòîê àýðîçîëÿ â áåðå
ãîâûõ çîíàõ íàìíîãî áîëüøå, ÷åì â îòêðûòûõ 
ìîðcêèõ ïðîñòðàíñòâàõ, ÷òî, â ÷àñòíîñòè, 
îáúÿñíÿåòñÿ äèññèïàöèåé âîëíîâîé ýíåðãèè 
â áåðåãîâûõ çîíàõ ïðè óäàðå âîëí î áåðåã. Êàê 
îòìå÷àåòñÿ â ðàáîòå [12], ïðîöåññ äèññèïà
öèè âîëíîâîé ýíåðãèè â áåðåãîâûõ çîíàõ ñó
ùåñòâåííî çàâèñèò îò ïîêàçàòåëåé äâèæåíèÿ 
âîëí, à òàêæå áàòèìåòðè÷åñêèõ îñîáåííîñòåé 
ðåëüåôà áåðåãîâîé çîíû ìîðÿ. Ñîãëàñíî ðà
áîòå [3], ïîòîê àýðîçîëÿ, ãåíåðèðóåìîãî â áå
ðåãîâûõ çîíàõ, ïðîïîðöèîíàëåí òðåòüåé ñòå
ïåíè ñêîðîñòè âåòðà, â òî âðåìÿ êàê ñêîðîñòü 
îñåäàíèÿ ëèíåéíî çàâèñèò îò ñêîðîñòè âåòðà.

Àêòóàëüíîñòü èññëåäîâàíèÿ. Èçó÷åíèå 
ïðîöåññîâ âîçíèêíîâåíèÿ è ðàñïðîñòðàíå
íèÿ ìîðñêîãî àýðîçîëÿ èìååò âàæíîå ïðàê
òè÷åñêîå çíà÷åíèå, çàêëþ÷àþùååñÿ â òîì, 
÷òî óãëåðîäèñòàÿ ñòàëü, øèðîêî èñïîëüçóå
ìàÿ â ðàçëè÷íûõ ïðîìûøëåííûõ è ñòðîèòåëü
íûõ êîíñòðóêöèÿõ, íàõîäÿùèõñÿ â áåðåãîâûõ 
çîíàõ, ïîä âîçäåéñòâèåì ìîðñêîãî ñîëåâîãî 
àýðîçîëÿ ïîäâåðãàåòñÿ êîððîçèè. Êîððîçèé
íîñòü ìîðñêîãî àýðîçîëÿ îáúÿñíÿåòñÿ íàëè
÷èåì â ñîñòàâå ïîòîêà ìîðñêîãî àýðîçîëÿ õëî
ðèäíîãî è ñåðíèñòîãî àýðîçîëÿ [4‒9; 13; 14]. 
Èçâåñòíî, ÷òî õëîðèäíûé àýðîçîëü ÿâëÿåòñÿ 
îñíîâíûì àãðåññèâíûì àãåíòîì ïðîöåññà 
àòìîñôåðíîé êîððîçèè æåëåçîáåòîííûõ êîí
ñòðóêöèé, à òàêæå óãëåðîäèñòûõ è ãàëüâàíèçè
ðîâàííûõ ñòàëüíûõ êîíñòðóêöèé [3]. 

Îáúåêòîì èññëåäîâàíèÿ ÿâëÿåòñÿ ìîð
ñêîé ñîëåâîé àýðîçîëü, îáëàäàþùèé ñâîé
ñòâîì êîððîçèîííîñòè, ôîðìèðóåìûé ïîä 

âîçäåéñòâèåì âåòðà â ðåçóëüòàòå äèññèïà
öèè ýíåðãèè âîëí.

Ïðåäìåòîì èññëåäîâàíèé ÿâëÿåòñÿ 
îïðåäåëåíèå ñòåïåíè ðàñïðîñòðàíåíèÿ ìîð
ñêîãî ñîëåâîãî àýðîçîëÿ ïîä âîçäåéñòâèåì 
âåòðà â áåðåãîâûå  æèëûå è ïðîìûøëåííûå 
çîíû. Íà ñòåïåíü îñåäàíèÿ õëîðèñòîãî ñîëå
âîãî àýðîçîëÿ â ïðèáðåæíûõ óðáàíèçèðîâàí
íûõ çîíàõ âëèÿþò êàê ìåòåîðîëîãè÷åñêèå, òàê 
è ãåîìåòðè÷åñêèå ôàêòîðû ðàñïîëîæåíèÿ 
ìåñòà ïðîâîäèìûõ èçìåðåíèé.

Öåëü èññëåäîâàíèÿ: îïðåäåëèòü õàðàê
òåð èçìåíåíèÿ ñêîðîñòè âåòðà âî âðåìåíè, 
ïðè êîòîðîì ñóììàðíûé  èçìåðèòåëüíûé 
ñèãíàë  íà âûõîäå ìîáèëüíîãî èçìåðèòåëÿ 
äîñòèã áû ýêñòðåìóìà, ò. å. áûë áû äîñòèãíóò 
íàèáîëåå äîñòîâåðíûé ðåçóëüòàò èçìåðå
íèé.

Çàäà÷à èññëåäîâàíèÿ çàêëþ÷àåòñÿ â 
ñëåäóþùåì: ïðè ñîïîñòàâëåíèè ðàñòóùåé è 
óáûâàþùåé ñêîðîñòåé âåòðà  îïðåäåëèòü òà
êóþ çàâèñèìîñòü ñêîðîñòè âåòðà îò òåêóùåãî 
âðåìåíè èçìåðåíèé, ïðè êîòîðîé ðåçóëüòàò 
èçìåðåíèé äîñòèã áû ýêñòðåìóìà.

Îáùàÿ çàäà÷à îöåíêè êîëè÷åñòâà îñåâ
øåãî â áåðåãîâîé çîíå êîððîçèîííîãî ìîð
ñêîãî àýðîçîëÿ â äàííîì ñëó÷àå ñâîäèòñÿ 
ê îöåíêå êîëè÷åñòâà òåêóùåãî íåîñåâøåãî 
àýðîçîëÿ â âîçäóõå, ò. ê. îöåíêà êîëè÷åñòâà 
óæå îñåâøèõ íà ïîâåðõíîñòü àýðîçîëüíûõ ÷à
ñòèö â óñëîâèÿõ ìîáèëüíî ïðîâîäèìîãî ýêñ
ïåðèìåíòà íå ïðåäñòàâëÿåòñÿ âîçìîæíîé. 

Ðàçðàáîòàííîñòü òåìû. Îñíîâíûìè ìå
òåîðîëîãè÷åñêèìè ôàêòîðàìè, âëèÿþùèìè 
íà êîëè÷åñòâî îñåâùåãî ñîëåâîãî àýðîçî
ëÿ, ÿâëÿþòñÿ ñêîðîñòü âåòðà, îòíîñèòåëüíàÿ 
âëàæíîñòü, òåìïåðàòóðà âîçäóõà. Ãåîìåòðè
÷åñêèìè ôàêòîðàìè ÿâëÿþòñÿ ðàññòîÿíèå îò 
áåðåãîâîé ëèíèè äî ìåñòà ïðîâåäåíèÿ èçìå
ðåíèé è ýôôåêò ýêðàíèðîâàíèÿ, âûçâàííûé 
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íàëè÷èåì çäàíèé è ñîîðóæåíèé íà óêàçàííîé 
äèñòàíöèè. Òàê, íàïðèìåð, ñîãëàñíî ðàáîòå 
[12], ñóùåñòâóåò ëîãàðèôìè÷åñêàÿ çàâèñè
ìîñòü ìåæäó ñêîðîñòüþ âåòðà è êîíöåíòðà
öèåé àýðîçîëÿ:

,                                          (1)

ãäå U – ñêîðîñòü âåòðà; 
N – êîíöåíòðàöèÿ àýðîçîëÿ; 
α – êîýôôèöèåíò êîððåëÿöèè; 
β – ïîêàçàòåëü, õàðàêòåðèçóþùèé êîí

öåíòðàöèþ àýðîçîëÿ ïðè íóëåâîé ñêîðîñòè 
âåòðà. 

Íàèáîëåå ïîëíàÿ õàðàêòåðèñòèêà çàâè
ñèìîñòè êîëè÷åñòâà  ñãåíåðèðîâàííîãî ìîð
ñêîãî ñîëåâîãî àýðîçîëÿ îò ìåòåîôàêòîðîâ 
äàíà â ðàáîòå [3]. Ñîãëàñíî [3], ñóùåñòâóåò 
ñëåäóþùàÿ ìíîãîôàêòîðíàÿ ðåãðåññèîííàÿ 
çàâèñèìîñòü ìåæäó ñòåïåíüþ îñåäàíèÿ õëî
ðèñòîãî ñîëåâîãî àýðîçîëÿ (À) è ìåòåîôàê
òîðàìè:

,                                                (2)

ãäå a, b, c, d = const äëÿ èññëåäóåìîé òî÷êè íà 
áåðåãîâîé òåððèòîðèè;

HR  – îòíîñèòåëüíàÿ âëàæíîñòü; 
Ò – òåìïåðàòóðà âîçäóõà.
Ñîãëàñíî [3], çàâèñèìîñòü êîëè÷åñòâà 

îñåäàâøåãî ñîëåâîãî ìîðñêîãî àýðîçîëÿ îò 
äèñòàíöèè äî ìåñòà ïðîâåäåíèÿ èçìåðåíèé 
èìååò ýêñïîíåíöèàëüíûé õàðàêòåð 

,                                                                      (3)

ãäå c1, c2 = const; 
x – ðàññòîÿíèå äî ìåñòà ïðîâåäåíèÿ èç

ìåðåíèé â óðáàíèçèðîâàííîé çîíå.
Ñîîòâåòñòâóþùèå ýêñïåðèìåíòàëüíûå 

êðèâûå ðåçóëüòàòîâ èçìåðåíèé íà çàïàäíîì 
è âîñòî÷íîì ïîáåðåæüå Êóáû ïðèâåäåíû íà 
ðèñ. 1a, b [3].

Â ðàáîòå [3] ïðèâîäèòñÿ ýêñïîíåíöèàëü
íàÿ çàâèñèìîñòü êîëè÷åñòâà îñåâøåãî  àýðî
çîëÿ îò ñêîðîñòè âåòðà â âèäå 

,                                                                               (4)

ãäå ñ3, ñ4 = ñonst. Ïðè ýòîì ïîäðàçóìåâàåòñÿ, 
÷òî âåòåð äóåò îò ìîðÿ ê áåðåãó.

Ïðåäëàãàåìûé ìåòîä. Äëÿ îïðåäåëå
íèÿ ñòåïåíè ïðîíèêíîâåíèÿ ìîðñêîãî ñî
ëåâîãî àýðîçîëÿ â æèëûå è ïðîìûøëåííûå 
êâàðòàëû ïðåäëàãàåòñÿ ìåòîä äèíàìè÷å
ñêèõ èçìåðåíèé, îñóùåñòâëÿåìûé ñ ïîìî
ùüþ ìîáèëüíîé ëàáîðàòîðèè, îñíàùåííîé 
ñîîòâåòñòâóþùåé èçìåðèòåëüíîé àïïàðà
òóðîé.

Ðèñ. 1 a, b Ãðàôèêè çàâèñèìîñòè êîëè÷åñòâà îñåâøåãî 
ìîðñêîãî àýðîçîëÿ îò ðàññòîÿíèÿ äî áåðåãà: (a) 

â çàïàäíîé çîíå; (b) – â âîñòî÷íîé çîíå [3] / Fig. 1. Graphics 
of dependence of quantity of precipitated marine aerosol 

on distance to coast line: (a) in western zone; (b) in eastern zone

Ðèñ. 2. Ñõåìà ðåàëèçàöèè äèíàìè÷åñêîãî ìåòîäà 
èçìåðåíèÿ ñòåïåíè ïðîíèêíîâåíèÿ ìîðñêîãî 

ñîëåâîãî àýðîçîëÿ â âîçäóõ áåðåãîâûõ òåððèòîðèé:
1 – ìîðå; 2 – áåðåãîâàÿ çîíà; 3 – ìîáèëüíûé èçìåðèòåëü 
àýðîçîëÿ; ti – ìîìåíòû èçìåðåíèÿ âäîëü îñè õ îò ìîðÿ / 

Fig. 2. Chart diagram of dynamic method for measurements 
of level of marine salt aerosol intrusion into air of coastal 

territories. Used numbers mean: 1 – sea; 2 – coastal 
zone; mobile aerosol measuring device; ti – moments of 

measurements along axis x

a) 

b) 
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Èçìåðåíèÿ ïðîâîäÿòñÿ íà ðàâíîñòîÿùèõ 
äèñêðåòíûõ âðåìåííûõ è ïðîñòðàíñòâåííûõ 
òî÷êàõ ñ ïîìîùüþ ìîáèëüíîé ëàáîðàòîðèè, 
ïåðåäâèãàþùåéñÿ ñ ïîñòîÿííîé ñêîðîñòüþ, 
ðàâíîé îòíîøåíèþ ïðîñòðàíñòâåííîé äèñ
êðåòû ê âðåìåííîé äèñêðåòå. Ñ÷èòàåì, ÷òî çà 
âðåìåííîé ïðîìåæóòîê Δt = t

i 
–

 
t

i1
 (Δt = const) 

àýðîçîëü, ñãåíåðèðîâàííûé âåòðîì, â ìî
ìåíò t

i1
 óñïåâàåò îñåäàòü â áåðåãîâîé çîíå  è 

ïî ïðèáûòèè ìîáèëüíîãî èçìåðèòåëÿ â òî÷êó 
x

i
 â âîçäóõå ïðèñóòñòâóåò àýðîçîëü, ñãåíåðè

ðîâàííûé âåòðîì, èìåþùèì ñêîðîñòü U(t
i
). 

Ïðè ýòîì, èìååòñÿ â âèäó, ÷òî ñêîðîñòü ïåðå
äâèæåíèÿ èçìåðèòåëÿ äîñòàòî÷íî íèçêàÿ, ÷òî 
îáåñïå÷èâàåò îñåäàíèå àýðîçîëåé çà ïåðè
îä Δt, à ñêîðîñòü âåòðà äîñòàòî÷íî âûñîêàÿ, 
÷òîáû óñïåòü ïðèâíåñòè ñãåíåðèðîâàííûé 
àýðîçîëü â òî÷êó èçìåðåíèé. Òàêèì îáðàçîì, 
èçìåðèòåëü â òî÷êå x

i
 èçìåðÿåò àýðîçîëü, 

ñãåíåðèðîâàííûé âåòðîì â ìîìåíò t
i
. 

Äëÿ ðåøåíèÿ èçëîæåííîé çàäà÷è âîñ
ïîëüçóåìñÿ ìåòîäîì äâîéíîãî óñðåäíåíèÿ, 
ïðåäëîæåííîãî â [13]. Ñîãëàñíî ýòîìó ìåòî
äó, äàííàÿ çàäà÷à ìîæåò áûòü ðåøåíà â ñëå
äóþùåé ïîñëåäîâàòåëüíîñòè:

1) âû÷èñëåíèå ãåîìåòðè÷åñêîãî ñðåäíå
ãî À

1
 è À

2
;

2) ââåäåíèå ôóíêöèè ñâÿçè, à òàêæå 
îïðåäåëåííîãî èíòåãðàëüíîãî îãðàíè÷èòåëü
íîãî óñëîâèÿ íà ýòó ôóíêöèþ

U  = f(x),                                                                           (5)

îïðåäåëÿþùóþ  â äàííîì ñëó÷àå ñâÿçü ìåæ
äó ñêîðîñòüþ âåòðà è  êîîðäèíàòàìè òî÷åê 
èçìåðåíèé â äèñêðåòíûå ìîìåíòû âðåìåíè;

3) âû÷èñëåíèå îïðåäåëåííîãî èíòåãðàëà 
ïðîèçâåäåíèÿ À1·À2 â ïðåäåëàõ (0õ

max
);

4) ñîñòàâëåíèå è ðåøåíèå çàäà÷è Ëà
ãðàíæà äëÿ îïðåäåëåíèÿ îïòèìàëüíîé ôóíê
öèè , ïðè êîòîðîé îáùåå èçìå
ðåííîå êîëè÷åñòâî îñåâøåãî íà óêàçàííîé 
äèñòàíöèè ìîðñêîãî ñîëåâîãî àýðîçîëÿ äî
ñòèãàåò ýêñòðåìàëüíîé âåëè÷èíû.

Âû÷èñëåíèå ãåîìåòðè÷åñêîãî ñðåäíîãî 
À

1
 è À

2
 ñ ó÷åòîì (3) è (4) îñóùåñòâèì êàê 

,                         (6)

ãäå .

Ââåäåì ôóíêöèþ ñâÿçè (5), à òàêæå îãðà
íè÷èòåëüíîå óñëîâèå

,                                         (7)

ãäå õ
màõ 

– ìàêñèìàëüíîå çíà÷åíèå õ.

Îñóùåñòâèì óñðåäíåíèå 

.                 (8)

Ñ ó÷åòîì (7) è (8) ñîñòàâèì çàäà÷ó Ëàãðàíæà

 

.                                                      (9)

Ââåäåì ñëåäóþùèå îáîçíà÷åíèÿ: 

;                                                                                   (10)

.

Ñ ó÷åòîì (10) âûðàæåíèå (9) çàïèøåì êàê 

.                                                    (11)

Îïòèìàëüíàÿ ôóíêöèÿ 
опт

, ñîãëàñíî 
[14], äîëæíà óäîâëåòâîðèòü óñëîâèþ

 

                                                                      .                                      (12)

Èç (12) ïîëó÷èì 

 = 0 .                        (13)

Èç (13) ïîëó÷èì

 .                                                              (14)

Òàêèì îáðàçîì, ïðè ðåøåíèè (14) öåëå
âîé ôóíêöèîíàë (11) äîñòèãàåò ýêñòðåìóìà. 
Ïðè ýòîì, âòîðàÿ ïðîèçâîäíàÿ èíòåãðàíòà â 
(11) ÿâëÿåòñÿ ïîëîæèòåëüíîé âåëè÷èíîé, ÷òî 
óêàçûâàåò íà òî, ÷òî ýòîò ýêñòðåìóì ÿâëÿåòñÿ 
ìèíèìóìîì.

Îïðåäåëèì çíà÷åíèå ìíîæèòåëÿ Ëà
ãðàíæà. Èç âûðàæåíèÿ (14) íàõîäèì 

.                                       (15)

Ñ ó÷åòîì (14) è (15) ïîëó÷èì 

.                                             (16)

Ôèçè÷åñêèé ñìûñë (16) îçíà÷àåò, ÷òî ïðè 
ïðîâåäåíèè ìíîãîòî÷å÷íûõ  äèíàìè÷åñêèõ 
èçìåðåíèé, ïåðåäâèãàÿñü îò ìîðÿ âãëóáü óð
áàíèçèðîâàííîé òåððèòîðèè ñ ðàâíûìè ãåî
ìåòðè÷åñêèìè è âðåìåííûìè øàãàìè Dõ è Dt, 
ñóììàðíûé ðåçóëüòàò èçìåðåíèé àýðîçîëÿ â 
âîçäóõå äîñòèãíåò ìèíèìóìà ïðè èçìåíåíèè 
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ñêîðîñòè âåòðà ïî âûðàæåíèþ (16). Ñëåäî
âàòåëüíî, ýâðèñòè÷åñêè ÿñíî, ÷òî äëÿ äî
ñòèæåíèÿ ìàêñèìàëüíîãî ñèãíàëà íà âûõîäå 
ìîáèëüíîãî èçìåðèòåëÿ èçìåðåíèÿ äîëæíû 
áûòü âûïîëíåíû â ïåðèîä, êîãäà ñêîðîñòü âå
òðà íå óáûâàåò, à íàðàñòàåò âî âðåìåíè.

Çàêëþ÷åíèå. Äëÿ îïðåäåëåíèÿ ñòåïåíè 
ïðîíèêíîâåíèÿ ìîðñêîãî ñîëåâîãî àýðîçîëÿ 
â óðáàíèçèðîâàííóþ çîíó â çàâèñèìîñòè îò 
ñêîðîñòè âåòðà ïðåäëîæåí ìåòîä äèíàìè
÷åñêèõ èçìåðåíèé ñ ïîìîùüþ ïåðåäâèæíîé 
ëàáîðàòîðèè, îñíàùåííîé èçìåðèòåëüíîé 
àïïàðàòóðîé. Ñôîðìóëèðîâàíà çàäà÷à îïðå
äåëåíèÿ îïòèìàëüíîé âðåìåííîé çàâèñè
ìîñòè ñêîðîñòè âåòðà â áåðåãîâîé çîíå ïðè 
óñëîâèè ïîñòîÿííîé ñêîðîñòè ïåðåäâèæåíèÿ 
ìîáèëüíîãî èçìåðèòåëÿ è ïðè óñëîâèè ïîë
íîãî îñåäàíèÿ àýðîçîëÿ çà âðåìÿ Dt ìåæäó 
äâóìÿ ïîñëåäîâàòåëüíûìè èçìåðåíèÿìè, 
ïðè êîòîðîé ñóììàðíûé ðåçóëüòàò èçìåðå

íèé äîñòèãàåò ýêñòðåìóìà. Äàíî ðåøåíèå 
çàäà÷è ñ ïðèìåíåíèåì èçâåñòíîãî ìåòîäà 
äâîéíîãî óñðåäíåíèÿ è ðåøåíèÿ âàðèàöèîí
íîé çàäà÷è Ëàãðàíæà. Îòìå÷åíî, ÷òî ïðåä
ëàãàåìûé ìåòîä ïîçâîëÿåò îïðåäåëèòü ñóì
ìàðíîå êîëè÷åñòâî àýðîçîëÿ, îñåâøåãî íà 
ðàññìàòðèâàåìîé äèñòàíöèè ïðîõîæäåíèÿ 
ìîáèëüíîãî èçìåðèòåëÿ.

Ïðåäëîæåííûé ìåòîä ïîçâîëÿåò îöå
íèòü  ñòåïåíü ïðîíèêíîâåíèÿ ìîðñêîãî ñîëå
âîãî àýðîçîëÿ â óðáàíèçèðîâàííóþ òåððèòî
ðèþ â çàâèñèìîñòè îò ñêîðîñòè âåòðà. ×òîáû 
îïðåäåëèòü ñóììàðíîå êîëè÷åñòâî îñåâøåãî 
íà ðàññìîòðåííîé äèñòàíöèè àýðîçîëÿ çà 
âðåìåííîé ïðîìåæóòîê n·Dt, ãäå nêîëè÷å
ñòâî òî÷åê èçìåðåíèé, äîñòàòî÷íî èíòåãðè
ðîâàòü âûðàæåíèÿ (8) ïî t, ïîäñòàâèâ , 
ãäå  v – ñêîðîñòü ïåðåäâèæåíèÿ ìîáèëüíîãî 
èçìåðèòåëÿ.
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ÂÎÑÒÎ×ÍÛÉ ÝÊÎÍÎÌÈ×ÅÑÊÈÉ ÔÎÐÓÌ ÊÀÊ ÈÍÑÒÐÓÌÅÍÒ ÐÀÇÂÈÒÈß ÐÎÑÑÈÉÑÊÎÃÎ 
ÄÀËÜÍÅÃÎ ÂÎÑÒÎÊÀ

THE EASTERN ECONOMIC FORUM AS A TOOL FOR THE DEVELOPMENT OF THE RUSSIAN 
FAR EAST

Ïîëèòèêà âîñòî÷íîãî âåêòîðà, çàÿâëåííàÿ ðóêîâîäñòâîì ãîñóäàðñòâà, îáóñëîâèëà íåîáõîäèìîñòü ðàç
ðàáîòêè ýôôåêòèâíûõ ìåõàíèçìîâ å¸ ðåàëèçàöèè. Íàðàáîòàí êîìïëåêñ èíñòðóìåíòîâ ðàçâèòèÿ Äàëüíå
ãî Âîñòîêà è ïðèâëå÷åíèÿ ê ñîòðóäíè÷åñòâó èíîñòðàííûõ ïàðòí¸ðîâ, ÷òî âõîäèò â êëþ÷åâûå öåëè äàííîé 
ïîëèòèêè. Ïîâîðîò Ðîññèè íà Âîñòîê âûãîäåí íå òîëüêî äëÿ Ðîññèè, íî è äëÿ àçèàòñêèõ ãîñóäàðñòâ, êî
òîðûå òàêæå çàèíòåðåñîâàíû â ñîòðóäíè÷åñòâå. Òîðãîâîýêîíîìè÷åñêèå îòíîøåíèÿ áóäóò íå òîëüêî ñïî
ñîáñòâîâàòü ñòàáèëüíîñòè è ïðîöâåòàíèþ â Àçèàòñêîì ðåãèîíå, íî è îáîçíà÷àò ôîðìèðîâàíèå íîâîãî 
ìíîãîïîëÿðíîãî ìèðà, à òàêæå íîâîãî â Åâðàçèè ñîîáùåñòâà. Âîñòî÷íûé ýêîíîìè÷åñêèé ôîðóì ÿâëÿåòñÿ 
ìîùíûì èíñòðóìåíòîì ïðèâëå÷åíèÿ èíâåñòèöèé â ðàçâèòèå ÄÂ, à òàêæå ïëîùàäêîé äëÿ äèàëîãà àâòî
ðèòåòíûõ ïðåäñòàâèòåëåé ãîñóäàðñòâ ÀçèàòñêîÒèõîîêåàíñêîãî ðåãèîíà. Ïðîâîäèòñÿ àíàëèç òåõ ÂÝÔ, 
êîòîðûå ïðîøëè íà Äàëüíåì Âîñòîêå ñ ìîìåíòà îñíîâàíèÿ ôîðóìà è äî íàñòîÿùåãî âðåìåíè. Ïîä÷¸ðêè
âà åòñÿ èñêëþ÷èòåëüíàÿ ðîëü, êîòîðóþ îíè âûïîëíèëè äëÿ áëàãîïîëó÷èÿ èññëåäóåìîé òåððèòîðèè. Èçó÷à
þòñÿ ôóíêöèè, êîòîðûå âûïîëíÿåò ÂÝÔ äëÿ ðîññèéñêèõ è èíîñòðàííûõ ãðàæäàí, à òàêæå äàëüíåâîñòî÷íîé 
òåððèòîðèè.  Îáúåêòîì èññëåäîâàíèÿ ÿâëÿåòñÿ ðîññèéñêèé Äàëüíèé Âîñòîê. Ïðåäìåòîì – Âîñòî÷íûé ýêî
íîìè÷åñêèé ôîðóì êàê èíñòðóìåíò ðàçâèòèÿ Äàëüíåãî Âîñòîêà. Öåëü èññëåäîâàíèÿ – àíàëèç ðîëè è ìåñòà 
Âîñòî÷íîãî ýêîíîìè÷åñêîãî ôîðóìà â ðåàëèçàöèè ïîëèòèêè ïîâîðîòà Ðîññèè íà Âîñòîê. Ìåòîäîëîãèÿ èñ
ñëåäîâàíèÿ: â ðàáîòå èñïîëüçóåòñÿ ìåæäèñöèïëèíàðíûé ïîäõîä, ïîçâîëÿþùèé âûïîëíèòü êîìïëåêñíûé 
àíàëèç ñîöèàëüíîýêîíîìè÷åñêèõ è êóëüòóðíûõ àñïåêòîâ ìåæäóíàðîäíûõ ïëîùàäîê äëÿ äèàëîãà, êàêî
âûì ÿâëÿåòñÿ ôîðóì. Íà îñíîâå ñðàâíèòåëüíîãî ìåòîäà ñîïîñòàâëÿþòñÿ ðåçóëüòàòû åæåãîäíûõ ôîðó
ìîâ, ïðîâîäèìûõ íà Äàëüíåì Âîñòîêå. Ïðèìåíÿþòñÿ òàêæå îáùåíàó÷íûå ìåòîäû – àíàëîãèÿ, àíàëèç, 
ñèíòåç, èíäóêöèÿ, äåäóêöèÿ è ïð., ïîçâîëÿþùèå íå òîëüêî âûÿâèòü ôàêòîëîãè÷åñêóþ ñòîðîíó èçó÷àåìîãî 
âîïðîñà, íî è ïðîñëåäèòü åãî â äèíàìèêå
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The policy of the Eastern vector, announced by the leadership of the state, necessitated the development of 
effective mechanisms for its implementation. To date, a set of tools has been developed for the development of 
the Far East and attracting foreign partners to cooperation, which is included in the key objectives of this policy. 
Russia’s “turn to the East” is beneficial not only for itself, but also for Asian states that are also interested in co
operation. Trade and economic relations will not only contribute to stability and prosperity in the Asian region, 
but will also mark the formation of a new multipolar world, as well as a new community in Eurasia. In this regard, 
it is difficult to overestimate the role and importance that the Eastern Economic Forum performs. It is not only 
a powerful tool for attracting investments in the development of the Far East, but also a platform for dialogue 
between authoritative representatives of the states of the AsiaPacific region. The authors analyze the WEF that 
have been held in the Far East since the foundation of the forum and up to the present. The exceptional role that 
they performed for the wellbeing of the studied territory is emphasized. The functions performed by the WEF for 
Russian and foreign citizens, as well as the Far Eastern territories, are being studied. The object of the study is 
the Russian Far East. The subject is the Eastern Economic Forum as a tool for the development of the Far East. 
The purpose of the article is to analyze the role and place of the Eastern Economic Forum in the implementation 
of the policy of “turning Russia to the East”. Research methodology. An interdisciplinary approach suitable for 
a comprehensive analysis of socioeconomic and cultural aspects of international platforms for dialogue, which 
is the forum, is used in the research. Based on the comparative method, the results of the annual forums held in 
the Far East are compared. General scientific methods are also used – analogy, analysis, synthesis, induction, 
deduction, etc., which allow not only to identify the factual side of the issue under study, but also to trace it in 
dynamics

Key words: Eastern Economic Forum, Russian Far East, AsiaPacific region, development instrument, stability, prosperity, 
multipolar world, investments, policy of Russia’s turn to the East, strategy

Ââåäåíèå. Â 2012 ã. Ïðåçèäåíò ÐÔ Â. Ïó
òèí ïðåäëîæèë «Ïðîåêò íàöèîíàëüíîãî 

ðàçâèòèÿ Ðîññèè â XXI âåêå», ïðåäóñìàòðèâà
þùèé íîâîå ãåíåðàëüíîå íàïðàâëåíèå ýêîíî
ìè÷åñêîãî ñîòðóäíè÷åñòâà ñî ñòðàíàìè Àçèàò
ñêîÒèõîîêåàíñêîãî ðåãèîíà (ÀÒÐ) – ïîëèòèêà 
âîñòî÷íîãî âåêòîðà. ÀÒÐ â XXI â. – ýòî íîâàÿ 
Åâðîïà, â êîòîðîé ñîñðåäîòî÷åíû ôèíàíñû, 
÷åëîâå÷åñêèå è ïðèðîäíûå ðåñóðñû, êðóïíûå 
öåíòðû ñîâðåìåííîãî ïðîèçâîäñòâà [4. Ñ. 268]. 
Ïî çàÿâëåíèþ Ïðåçèäåíòà ÐÔ, «óêðåïëåíèå 
îòíîøåíèé ñ ãîñóäàðñòâàìè ýòîãî ðåãèîíà 
èìååò äëÿ Ðîññèè ñòðàòåãè÷åñêîå çíà÷åíèå» 
[11]. Îíî çàêëþ÷àåòñÿ, ïðåæäå âñåãî, â òîð
ãîâîýêîíîìè÷åñêîì ñîòðóäíè÷åñòâå, íî òàê
æå è â âîïðîñàõ áåçîïàñíîñòè âîñòî÷íûõ ãðà
íèö íàøåé òåððèòîðèè. Àçèàòñêèé ðûíîê äëÿ 
ðîññèéñêîé ïðîäóêöèè èìååò êîëîññàëüíûé 
ïîòåíöèàë, â ñâîþ î÷åðåäü êàê è åãî òîâàðû, 
êîòîðûå ÿâëÿþòñÿ âîñòðåáîâàííûìè íà îòå
÷åñòâåííîì ðûíêå.  Ñîòðóäíè÷åñòâî Ðîññèè 
ñ àçèàòñêèìè ãîñóäàðñòâàìè ïðåäîñòàâëÿåò 
åé âîçìîæíîñòü ýêîíîìè÷åñêîãî ðîñòà íîâî
ãî êà÷åñòâà [1. Ñ. 10].

Ãëàâíûå ïðèîðèòåòû íà Äàëüíåì Âîñòî
êå, çàÿâëåííûå ðóêîâîäñòâîì ãîñóäàðñòâà 
« – ýòî àêòèâíàÿ ïîëèòèêà ñîöèàëüíîãî ðàç
âèòèÿ, ôîðìèðîâàíèå ñîâðåìåííîé òðàíñ
ïîðòíîé, îáðàçîâàòåëüíîé èíôðàñòðóêòóðû, 
ñòðîèòåëüñòâî äîñòóïíîãî æèëüÿ, ñîçäàíèå 

êà÷åñòâåííîé ñèñòåìû îêàçàíèÿ ìåäèöèí
ñêèõ óñëóã, ðàñøèðåíèå ýêîíîìè÷åñêîé ñâî
áîäû, ïðåäîñòàâëåíèå äëÿ îòå÷åñòâåííûõ è 
çàðóáåæíûõ èíâåñòîðîâ ëó÷øèõ óñëîâèé äëÿ 
âåäåíèÿ áèçíåñà, ÷òîáû ïî ýôôåêòèâíîñòè, 
ïî îòäà÷å îò êàïèòàëà Äàëüíèé Âîñòîê Ðîñ
ñèè óñïåøíî êîíêóðèðîâàë ñ âåäóùèìè äå
ëîâûìè öåíòðàìè» [11].

Äëÿ ðåàëèçàöèè ïîëèòèêè ïîâîðîòà Ðîñ
ñèè íà Âîñòîê ñîçäàíû êîììåð÷åñêèå è íå
êîììåð÷åñêèå îðãàíèçàöèè, â ÷ü¸ âåäåíèå 
âîøëè ñïåöèàëüíûå ôóíêöèè, îáùèé ñìûñë 
êîòîðûõ – ñîäåéñòâèå óñêîðåííîìó ðàçâèòèþ 
Äàëüíåãî Âîñòîêà: ÀÎ «Êîðïîðàöèÿ ðàçâèòèÿ 
Äàëüíåãî Âîñòîêà», ÀÍÎ «Àãåíòñòâî ïî ðàç
âèòèþ ÷åëîâå÷åñêîãî êàïèòàëà íà Äàëüíåì 
Âîñòîêå», ÀÍÎ «Àãåíòñòâî Äàëüíåãî Âîñòî
êà ïî ïðèâëå÷åíèþ èíâåñòèöèé è ïîääåðæ
êå ýêñïîðòà». Ïîëèòèêà âîñòî÷íîãî âåêòîðà 
ïðîâîäèëàñü, ÷òî íàçûâàåòñÿ, «ñ ÷èñòîãî ëè
ñòà», ïîýòîìó íåîáõîäèìî áûëî ðàçðàáîòàòü 
ìåõàíèçìû è èíñòðóìåíòû å¸ ðåàëèçàöèè, ê 
÷åìó àêòèâíî ïîäêëþ÷èëèñü îðãàíû âëàñòè è 
èíñòèòóòû. Â ðåãèîíå ñóùåñòâóåò êîìïëåêñ 
ýêîíîìè÷åñêèõ ìåõàíèçìîâ, ïðèçâàííûõ 
ïðèâëå÷ü èíâåñòèöèè è îáåñïå÷èòü óñêîðåí
íîå ðàçâèòèå Äàëüíåâîñòî÷íîãî ôåäåðàëü
íîãî îêðóãà [2. Ñ. 87]. 

Ñðåäè ðàçðàáîòàííûõ ìåð èìåþò ìåñòî 
ïðåôåðåíöèàëüíûå ðåæèìû è èíûå íàïðàâëå
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íèÿ ïîääåðæêè ïðåäïðèíèìàòåëüñòâà – Òåð
ðèòîðèè îïåðåæàþùåãî ðàçâèòèÿ; Ñâîáîäíûé 
ïîðò Âëàäèâîñòîê; Ñïåöèàëüíûé àäìèíè
ñòðàòèâíûé ðàéîí î. Ðóññêèé; ïîääåðæêà èí
âåñòèöèîííûõ ïðîåêòîâ, ïðàêòè÷åñêàÿ ðåà
ëèçàöèÿ êîòîðûõ çíà÷èìà äëÿ ðàçâèòèÿ ÄÔÎ; 
ó÷ðåæäåíèå è îáåñïå÷åíèå äåÿòåëüíîñòè 
èíñòèòóòîâ ðàçâèòèÿ ÄÔÎ è äð. [7. Ñ. 17]. 
Ðàçðàáàòûâàëèñü è âíåäðÿëèñü îáùèå è 
ñïåöèàëüíûå ïðîãðàììû è ïîäïðîãðàììû, 
íàïðàâëåííûå íà ðàçâèòèå ðàçëè÷íûõ ñôåð 
ÄÔÎ – «Ñîöèàëüíîýêîíîìè÷åñêîå ðàçâèòèå 
Äàëüíåâîñòî÷íîãî ôåäåðàëüíîãî îêðóãà», 
«Äàëüíåâîñòî÷íûé ãåêòàð», «Ïðîãðàììà 
ïîâûøåíèÿ ìîáèëüíîñòè òðóäîâûõ ðåñóð
ñîâ» è äð.

Â ìàå 2015 ã. ïî Óêàçó Ïðåçèäåíòà ÐÔ1 

îñíîâàí Âîñòî÷íûé ýêîíîìè÷åñêèé ôîðóì. 
«Ôîðóì – ýòî êðóïíîå ìåðîïðèÿòèå, ïîñâÿ
ù¸ííîå àêòèâèçàöèè ìåæðåãèîíàëüíîãî è 
òðàíñãðàíè÷íîãî ýêîíîìè÷åñêîãî è èíâå
ñòèöèîííîãî ñîòðóäíè÷åñòâà. Íà ïðàêòèêå 
ôîðóì – ýòî, êàê ïðàâèëî, ìåñòî âñòðå÷è è 
îòêðûòîãî äèàëîãà èçâåñòíûõ ïîëèòèêîâ, 
ðóêîâîäèòåëåé çàêîíîäàòåëüíûõ è èñïîëíè
òåëüíûõ îðãàíîâ âëàñòè, ïðîìûøëåííèêîâ è 
ïðåäïðèíèìàòåëåé, ó÷åíûõ è îáùåñòâåííûõ 
äåÿòåëåé, óïðàâëÿþùèõ áàíêîâ, ìåæäóíà
ðîäíûõ èíâåñòèöèîííûõ, êîíñàëòèíãîâûõ è 
ñòðàõîâûõ êîìïàíèé» [5. Ñ. 70]. Ìåæäóíà
ðîäíûå ôîðóìû âûñòóïàþò ðàñïðîñòðàíåí
íîé ïîëèòè÷åñêîé ïðàêòèêîé ìíîãèõ ñòðàí, 
êîòîðûå ñ èõ ïîìîùüþ ðåøàþò ýêîíîìè÷å
ñêèå, ïîëèòè÷åñêèå, ñîöèàëüíûå ïðîáëåìû, 
âîïðîñû ìåæäóíàðîäíîé áåçîïàñíîñòè. Îíè 
ÿâëÿþòñÿ íå òîëüêî èíñòðóìåíòîì ýêîíîìè
÷åñêîãî ðàçâèòèÿ, íî òàêæå èíñòèòóòîì ìåæ
äóíàðîäíîãî ñîòðóäíè÷åñòâà [12. Ñ. 123]. 

Îáúåêòîì äàííîãî èññëåäîâàíèÿ ÿâëÿ
åòñÿ ðîññèéñêèé Äàëüíèé Âîñòîê. 

Ïðåäìåòîì – Âîñòî÷íûé ýêîíîìè÷åñêèé 
ôîðóì êàê èíñòðóìåíò ðàçâèòèÿ Äàëüíåãî 
Âîñòîêà. 

Öåëü èññëåäîâàíèÿ – àíàëèç ðîëè è ìå
ñòà Âîñòî÷íîãî ýêîíîìè÷åñêîãî ôîðóìà â 
ðåàëèçàöèè ïîëèòèêè ïîâîðîòà Ðîññèè íà 
Âîñòîê. 

Ìåòîäîëîãèÿ èññëåäîâàíèÿ: â ðàáîòå 
èñïîëüçóåòñÿ ìåæäèñöèïëèíàðíûé ïîäõîä, 
ïîçâîëÿþùèé âûïîëíèòü êîìïëåêñíûé àíà

ëèç ñîöèàëüíîýêîíîìè÷åñêèõ è êóëüòóðíûõ 
àñïåêòîâ ìåæäóíàðîäíûõ ïëîùàäîê äëÿ äè
àëîãà, êàêîâûì ÿâëÿåòñÿ ôîðóì. Íà îñíîâå 
ñðàâíèòåëüíîãî ìåòîäà ñîïîñòàâëÿþòñÿ ðå
çóëüòàòû åæåãîäíûõ ôîðóìîâ, ïðîâîäèìûõ 
íà Äàëüíåì Âîñòîêå. Ïðèìåíÿþòñÿ òàêæå îá
ùåíàó÷íûå ìåòîäû – àíàëîãèÿ, àíàëèç, ñèí
òåç, èíäóêöèÿ, äåäóêöèÿ è ïð., ïîçâîëÿþùèå 
âûÿâèòü íå òîëüêî ôàêòîëîãè÷åñêóþ ñòîðîíó 
èçó÷àåìîãî âîïðîñà, íî è ïðîñëåäèòü åãî â 
äèíàìèêå. 

Îñíîâíûå öåëè Âîñòî÷íîãî ýêîíîìè÷å
ñêîãî ôîðóìà, ó÷ðåæäåííîãî â Ðîññèè, – ñî
äåéñòâèå óñêîðåííîìó ðàçâèòèþ ýêîíîìèêè 
Äàëüíåãî Âîñòîêà è ðàñøèðåíèå ìåæäóíà
ðîäíîãî ñîòðóäíè÷åñòâà â ÀçèàòñêîÒèõî
îêåàíñêîì ðåãèîíå. Äëÿ ðåàëèçàöèè öåëè 
îïðåäåëåíû ñëåäóþùèå çàäà÷è: äåìîíñòðà
öèÿ èíâåñòèöèîííîé ïðèâëåêàòåëüíîñòè 
äàëüíåâîñòî÷íûõ òåððèòîðèé, â òîì ÷èñëå 
òåððèòîðèé îïåðåæàþùåãî ðàçâèòèÿ è ñâî
áîäíîãî ïîðòà Âëàäèâîñòîê; ïðåçåíòàöèÿ 
íîâûõ óñëîâèé äëÿ âåäåíèÿ áèçíåñà è èíâå
ñòèðîâàíèÿ;  ïîëó÷åíèå ýêñïåðòíûõ îöåíîê 
ýêîíîìè÷åñêîãî ïîòåíöèàëà ÄÂ; óñòàíîâ
ëåíèå ïàðòí¸ðñêèõ îòíîøåíèé ñî ñòðàíàìè 
ÀÒÐ; óêðåïëåíèå ñâÿçåé ìåæäóíàðîäíîãî 
èíâåñòèöèîííîãî ñîîáùåñòâà, ðîññèéñêèõ 
ïðåäïðèíèìàòåëåé, îðãàíîâ âëàñòè ðàçëè÷
íûõ óðîâíåé [10]. 

Çàñåäàíèÿ ôîðóìà îñóùåñòâëÿþòñÿ 
åæåãîäíî. Òàê, îí ïðîõîäèë â 2015, 2016, 
2017, 2018, 2019 è 2021 ãã.; 2020 ãîä áûë ïðî
ïóùåí èççà ïàíäåìèè êîðîíàâèðóñà. Íà ÂÝÔ 
ïðåäñòàâëåíû èíâåñòèöèîííûå âîçìîæíîñòè 
è ïðîåêòû Äàëüíåâîñòî÷íîãî Ôåäåðàëüíî
ãî îêðóãà. Ãîä îò ãîäà èíòåðåñ ê íåìó îòå÷å
ñòâåííûõ è èíîñòðàííûõ ïàðòí¸ðîâ âîçðàñ
òàåò, óâåëè÷èâàåòñÿ êîëè÷åñòâî ïîñåùàåìûõ 
åãî ñòðàí. Åñëè â ïåðâîì ôîðóìå 2015 ã. ïðè
íÿëè ó÷àñòèå 2,5 òûñ. ÷åëîâåê èç 32 ñòðàí, 
òî â ïîñëåäóþùèå ãîäû èõ ÷èñëî ñîñòàâèëî 
4,6 òûñ.÷åëîâåê èç 56 ñòðàí; 6 òûñ.÷åëîâåê èç 
60 ñòðàí; 6 òûñ. ÷åëîâåê èç 65 ñòðàí; 8,5 òûñ. 
÷åëîâåê èç 65 ñòðàí, 4 òûñ. ó÷àñòíèêîâ èç 
58 ñòðàí â 2016/2017/2018/2019/2021 ãã. ñî
îòâåòñòâåííî (ñì. ðèñóíîê). 

Óìåíüøåíèå êîëè÷åñòâà ñòðàí è ó÷àñò
íèêîâ ïîñëåäíåãî ÂÝÔ îáúÿñíÿåòñÿ ïàíäå
ìèåé êîðîíîâèðóñíîé èíôåêöèè. Âìåñòå ñ 

1 Î Âîñòî÷íîì ýêîíîìè÷åñêîì ôîðóìå: Óêàç Ïðåçèäåíòà Ðîññèéñêîé Ôåäåðàöèè [îò 19 ìàÿ 2015 ã. ¹ 250].  – URL: 
http://kremlin.ru/acts/bank/39708  (äàòà îáðàùåíèÿ: 18.03.2022). – Òåêñò: ýëåêòðîííûé.
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×èñëî ñòðàí è êîëè÷åñòâî ó÷àñòíèêîâ ÂÝÔ ñ 2015 ïî 2021 ãã.2 / 
The number of countries and the number of EEF participants from 2015 to 2021

2 Ñîñòàâëåí àâòîðàìè íà îñíîâå äàííûõ îôèöèàëüíîãî ñàéòà Ìèíèñòåðñòâà Ðîññèéñêîé Ôåäåðàöèè ïî ðàçâèòèþ 
Äàëüíåãî Âîñòîêà è Àðêòèêè. – URL: https://minvr.gov.ru/ (äàòà îáðàùåíèÿ: 18.03.2022). – Òåêñò: ýëåêòðîííûé.

òåì, ñ ó÷åòîì ñåðü¸çíîñòè ýïèäåìèîëîãè÷å
ñêîé îáñòàíîâêè, òàêèå ïîêàçàòåëè ìîæåì 
ñ÷èòàòü óñïåøíûìè. Ïîäàâëÿþùåå áîëüøèí
ñòâî ñòðàí, ïðèíèìàâøèõ ó÷àñòèå â ôîðóìå 
ðàíåå, ïðèáûëè è â ýòîò ðàç. ×èñëåííîñòü 
äåëåãàöèé ïî íàçâàííûì ïðè÷èíàì ñîêðàòè
ëàñü. Âìåñòå ñ òåì, êëþ÷åâûå ôèãóðû áèçíå
ñà, à òàêæå ïðåäñòàâèòåëè ÑÌÈ ó÷àñòâîâàëè 
â ôîðóìå, áëàãîäàðÿ ÷åìó óäàëîñü äîñòèã
íóòü áóëüøèõ ôèíàíñîâûõ ïîêàçàòåëåé, ÷åì â 
ïðåäûäóùèå ãîäû. 

Çíà÷èìîñòü ôîðóìà ïîêàçûâàåò ó÷à
ñòèå â í¸ì ïåðâûõ ëèö è âûñîêîïîñòàâëåííûõ 
ïðåäñòàâèòåëåé èíîñòðàííûõ ãîñóäàðñòâ. Â 
õîäå èõ âñòðå÷ ðåøàþòñÿ âàæíûå âîïðîñû 
ðàçâèòèÿ ìåæäóíàðîäíûõ îòíîøåíèé â ðå
ãèîíå [13. Ñ. 262]. Çíà÷èìîé è îáñóæäàåìîé 
òåìîé ñòàíîâèòñÿ îáìåí ìíåíèÿìè ãëàâ ãîñó
äàðñòâ [9. Ñ. 178]. Ýòî ñîçäà¸ò èíôîðìàöè
îííûå ïîâîäû è ïðèâëåêàåò âíèìàíèå îáùå
ñòâåííîñòè. 

Ïîñòîÿííûé ãîñòü ÂÝÔ – ïðåìüåðìè
íèñòð ßïîíèè Ñèíäçî Àáý. Ôîðóì ïîñåùà
ëè ïðåçèäåíòû Ðåñïóáëèêè Êîðåÿ Ïàê Êûí 
Õå è Ìóí ×æý Èí; ïðåçèäåíò Ìîíãîëèè Õàë
òìààãèéí Áàòòóëãà; ïðåäñåäàòåëü ÊÍÐ Ñè 
Öçèíüïèí; ïðåìüåðìèíèñòð Èíäèè Íàðåí
äðà Ìîäè; ïðåìüåðìèíèñòð Ìàëàéçèè Ìà
õàòõèð Ìîõàìàä. Ïðåçèäåíòû Êàçàõñòàíà è 
Ìîíãîëèè ó÷àñòâîâàëè â ïîñëåäíåì ôîðóìå 

â îíëàéí ôîðìàòå. Ðóêîâîäèòåëü ÊÍÐ, ïðå
ìüåðìèíèñòð Èíäèè è ïðåìüåðìèíèñòð 
Òàéëàíäà íàïðàâèëè íà ôîðóì âèäåîïðèâåò
ñòâèÿ. Åæåãîäíî ïîñåùàþò ôîðóì ãëàâû âå
äóùèõ èíîñòðàííûõ êîìïàíèé, ãîñóäàðñòâåí
íûõ êîðïîðàöèé, ïðåäñåäàòåëè äèðåêòîðîâ è 
äèðåêòîðà êðóïíîãî ðîññèéñêîãî è èíîñòðàí
íîãî áèçíåñà, äèïëîìàòè÷åñêèå ïðåäñòàâè
òåëè èç äåñÿòêîâ èíîñòðàííûõ ãîñóäàðñòâ, 
ãëàâû ñóáúåêòîâ Ðîññèéñêîé Ôåäåðàöèè, ðó
êîâîäèòåëè ôåäåðàëüíûõ ñëóæá è àãåíòñòâ, 
ôåäåðàëüíûå ìèíèñòðû è äð. 

Ðåçóëüòàòû ôîðóìà ïîêàçûâàþò, ÷òî 
«ïàðòí¸ðû Ðîññèè, ïðåæäå âñåãî, ñòðàíû 
ÀçèàòñêîÒèõîîêåàíñêîãî ðåãèîíà, ãîòîâû 
ó÷àñòâîâàòü â ïðîðûâíîì ðàçâèòèè Äàëüíåãî 
Âîñòîêà ïî âñåì íàïðàâëåíèÿì» [6]. Ýòîìó 
ñâèäåòåëüñòâóþò ïàêåòû ìàñøòàáíûõ ñîãëà
øåíèé, ïîäïèñûâàåìûõ íà ôîðóìå íà óðîâíå 
ðåãèîíàëüíûõ âëàñòåé è êîìïàíèé, â òîì ÷èñ
ëå ìåæäóíàðîäíûõ, êîëè÷åñòâî êîòîðûõ ãîä 
îò ãîäà óâåëè÷èâàåòñÿ. Ïî çàÿâëåíèþ Ïðå
çèäåíòà ÐÔ, «ñàì ôàêò ïðîâåäåíèÿ ôîðóìà – 
ýòî ñèìâîë ãëóáîêèõ èçìåíåíèé, êîòîðûå 
ïðîèñõîäÿò íà Äàëüíåì Âîñòîêå. Ïðàêòè÷å
ñêîå âûðàæåíèå íàøåé ïîëèòèêè íàïðàâëåíî 
íà óñêîðåííîå îïåðåæàþùåå îñâîåíèå ýòîãî 
ðåãèîíà» [11].

Åæåãîäíî ÂÝÔ âûõîäèò ïîä íîâûì äå
âèçîì/ëîçóíãîì (ñì. òàáëèöó), ñòåðæíåâûå 
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òåìû êîòîðûõ – «ðàçâèòèå» è «âîçìîæíî
ñòè». Äåâèçû ñôîðìóëèðîâàíû â äóõå íîâà
òîðñòâà, ñìåëûõ èäåé è ðåøåíèé. Äàëüíèé 
Âîñòîê ïîçèöèîíèðóåòñÿ êàê òåððèòîðèÿ íî
âûõ âîçìîæíîñòåé. Ïîäîáíîãî ðîäà ïðèçû
âû ðàññ÷èòàíû íà ñåãìåíò àêòèâíûõ äåëîâûõ 
ëþäåé – èíâåñòîðîâ, áèçíåñìåíîâ, ãîòîâûõ 
ïðîáîâàòü ðàçëè÷íûå íàïðàâëåíèÿ, îòêðû
âàòü íîâûå ãîðèçîíòû. 

ÂÝÔ âûïîëíÿåò ðÿä âàæíûõ ôóíêöèé êàê 
äëÿ ñâîåé òåððèòîðèè è å¸ íàñåëåíèÿ, òàê è 
èíîñòðàííûõ ãðàæäàí. Íàïðèìåð, ôîðóì âû
ïîëíÿåò èíôîðìàòèâíóþ ôóíêöèþ. Íà ÂÝÔ 
ìîæíî ïîëó÷èòü èíôîðìàöèþ, èíòåðåñóþ
ùóþ áèçíåñìåíîâ, èíâåñòîðîâ, à òàêæå îáû÷
íûõ ãðàæäàí î ïðåäïðèÿòèÿõ, èíâåñòèöèîí
íûõ ïðîåêòàõ, òóðèñòñêèõ ïðîäóêòàõ Äàëüíåãî 
Âîñòîêà è ïð. Èíâåñòîðàì ïðåäëàãàåòñÿ çíà
êîìñòâî ñ íàèáîëåå ïåðñïåêòèâíûìè ïðî
åêòàìè, â òîì ÷èñëå ñ èõ ïðîðàáîòàííûìè 
áèçíåñïëàíàìè. Áëàãîäàðÿ ñïåöèàëèçèðî
âàííûì èíôîðìàöèîííûì ñàéòàì Äàëüíåãî 
Âîñòîêà è Ðîññèè â öåëîì (ñàéòû Ôîíäà ðàç
âèòèÿ Äàëüíåãî Âîñòîêà è Àðêòèêè, Êîðïîðà
öèè ðàçâèòèÿ Äàëüíåãî Âîñòîêà è Àðêòèêè, 
Èíôîðìàöèîííîàíàëèòè÷åñêîãî àãåíòñòâà 
«Âîñòîê Ðîññèè», Öèôðîâîé ïëàòôîðìû «Èí
âåñòèöèîííûå ïðîåêòû» è äð.), ìíîãèå ãîñòè 
çàðàíåå íàìå÷àþò èíòåðåñóþùèå èõ ïðîåê
òû. Íà ôîðóìå îíè ìîãóò ïîëó÷èòü äîïîëíè
òåëüíóþ èíôîðìàöèþ, çàäàòü èíòåðåñóþ
ùèå âîïðîñû.  Æèòåëè ÄÔÎ è èíîñòðàííûå 
ãðàæäàíå çíàêîìÿòñÿ ñ îñîáåííîñòÿìè ðå
ãèîíà: ñ ïðèðîäíîãåîãðàôè÷åñêèìè è êëè
ìàòè÷åñêèìè õàðàêòåðèñòèêàìè, êóëüòóðîé, 
ñ íàðîäíûì òâîð÷åñòâîì, ñ îñîáåííîñòÿìè 
æèçíåäåÿòåëüíîñòè ìåñòíûõ ñîîáùåñòâ è ïð. 

Äåâèçû Âîñòî÷íîãî ýêîíîìè÷åñêîãî ôîðóìà 2015–2021 ãã. / 
Mottos of the Eastern Economic Forum from 2015–2021

Ãîä ôîðóìà / 
Year of the Forum Äåâèç / ëîçóíã / Motto / slogan

2015 «Äàëüíèé Âîñòîê íà ãëîáàëüíîé êàðòå èíâåñòèöèîííûõ âîçìîæíîñòåé» / «The Far East on the global 
map of investment opportunities»

2016 «Îòêðûâàÿ Äàëüíèé Âîñòîê» / «Opening up the Far East»

2017 «Äàëüíèé Âîñòîê: ñîçäàâàÿ íîâóþ ðåàëüíîñòü» / «The Far East: creating a new reality» 

2018 «Äàëüíèé Âîñòîê: ðàñøèðÿÿ ãðàíèöû âîçìîæíîñòåé» / «The Far East: expanding the boundaries of 
opportunities»

2019 «Äàëüíèé Âîñòîê – ãîðèçîíòû ðàçâèòèÿ» / «The Far East – development horizons»

2021 «Íîâûå âîçìîæíîñòè Äàëüíåãî Âîñòîêà â ìåíÿþùåìñÿ ìèðå» / «New opportunities of the Far East 
in a changing world»

Ïðåçåíòóþòñÿ ýêîíîìè÷åñêèå è êóëüòóðíûå 
äîñòèæåíèÿ, ÷òî õîðîøî ðàáîòàåò íà ïðèâëå
êàòåëüíîñòü Äàëüíåãî Âîñòîêà. 

Çíàêîìñòâî ñ òåððèòîðèåé – ýëåìåíò 
ìÿãêîé ñèëû, äåëàþùèé å¸ áëèçêîé, ïîíÿò
íîé. Åñëè óäà¸òñÿ çàïå÷àòëåòü â ñîçíàíèè å¸ 
ñèëüíûå ñòîðîíû, à òàêæå áëàãîïðèÿòíûé îá
ðàç â öåëîì, ýòî áóäåò ðàáîòàòü íà æåëàíèå ñ 
íåé ñîòðóäíè÷àòü è âçàèìîäåéñòâîâàòü. Áëà
ãîïðèÿòíûé èìèäæ òåððèòîðèè – ôàêòîð ïðè
âëå÷åíèÿ ïàðòí¸ðîâáèçíåñìåíîâ, èíâåñòî
ðîâ, òóðèñòîâ. Îí îáóñëîâëèâàåò ïðîÿâëåíèå 
èíòåðåñà èíîñòðàííûõ ãðàæäàí ê òåððèòî
ðèè, ñïîñîáñòâóåò ïðîÿâëåíèþ óâàæåíèÿ. 
Ñðåäè ìåñòíûõ æèòåëåé óñïåøíûé èìèäæ 
àêòèâèçèðóåò ÷óâñòâî ãîðäîñòè è ïàòðèîòèç
ìà. Ïîçèòèâíîå âîñïðèÿòèå ðàñïðîñòðàíÿåò
ñÿ ÷åðåç êàíàëû òðàíñëÿöèè èíôîðìàöèè è 
ìåæëè÷íîñòíûå âçàèìîäåéñòâèÿ. 

Âàæíîå íàïðàâëåíèå åæåãîäíûõ ôîðó
ìîâ – èíôîðìèðîâàíèå î Äàëüíåì Âîñòîêå è 
ïðåçåíòàöèÿ åãî äîñòîèíñòâ. Äëÿ ýòîãî èçãî
òàâëèâàåòñÿ ðåêëàìíàÿ ïðîäóêöèÿ ïî îáëà
ñòÿì ýêîíîìèêè è ïî êîíêðåòíûì ñóáúåêòàì 
ÄÔÎ: áóêëåòû, êàëåíäàðè, ïëàêàòû, ñóâåíè
ðû, âèäåîðåêëàìà, òðàíñëèðóåìàÿ íà ïëî
ùàäêàõ ôîðóìà. Òó æå ôóíêöèþ âûïîëíÿåò 
ðàçâëåêàòåëüíûé êîíòåíò ïëîùàäîê: ðàçëè÷
íîãî ðîäà àòòðàêöèîíû, â òîì ÷èñëå ñ ïðè
ìåíåíèåì âûñîêîòåõíîëîãè÷íîãî îáîðóäî
âàíèÿ; âûñòóïëåíèÿ òâîð÷åñêèõ êîëëåêòèâîâ 
ñóáúåêòîâ ÄÔÎ (ïåñåííûõ, òàíöåâàëüíûõ è 
äð., â òðàäèöèîííîì è ñîâðåìåííîì ñòèëÿõ), 
ïðîâåäåíèå ìàñòåðêëàññîâ è êîíêóðñîâ (ñî 
ñïåöèàëüíîé êóëüòóðíîé òåìàòèêîé òåððèòî
ðèè) è ïð. Íàðîäíûé ôîëüêëîð ñîçäà¸ò êîì
ôîðòíóþ àòìîñôåðó, îñòàâëÿåò âïå÷àòëåíèå 
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äîáðîæåëàòåëüíîñòè. Íà ïëîùàäêàõ ïðåä
ñòàâëåíû ëó÷øèå îáðàçöû íàðîäíîãî òâîð÷å
ñòâà ñâîåãî ñóáúåêòà, à òàêæå ïåðâîêëàññíàÿ 
ïðîäóêöèÿ ðàçëè÷íîãî ðîäà, ïðîèçâîäèìàÿ 
íà ÄÂ (óêðàøåíèÿ èç äðàãîöåííûõ êàìíåé è 
ìåòàëëîâ, òîâàðû äëÿ çäîðîâüÿ, ïðîäóêòû 
ïèòàíèÿ, ñóâåíèðû è ïð.), ÷òî ðàáîòàåò íà 
ïðèâëåêàòåëüíûé èìèäæ äàëüíåâîñòî÷íîé 
òåððèòîðèè. 

Èíôîðìàòèâíàÿ äåÿòåëüíîñòü ÂÝÔ 
îáåñïå÷èâàåò ïðèâëå÷åíèå êàê ðîññèéñêèõ, 
òàê è àçèàòñêèõ áèçíåñïàðòí¸ðîâ â ðåãèîí. 
Ñîãëàñíî ñòàòèñòè÷åñêèì äàííûì, åæåãîä
íî íà ôîðóìå çàêëþ÷àþòñÿ ñîòíè ñîãëàøå
íèé, ïîäïèñûâàåòñÿ ìíîæåñòâî êîíòðàêòîâ. 
Îíè îõâàòûâàþò êàê ìàñøòàáíûå ïðîåêòû, 
ïðåäïîëàãàþùèå ñîçäàíèå êðóïíûõ êëàñòå
ðîâ, òàê è íåáîëüøèå, ëîêàëüíûå. Äëÿ óäîá
ñòâà ó÷àñòíèêîâ è ãîñòåé îðãàíèçàòîðàìè 
ÂÝÔ ïðåäóñìîòðåíû ñïåöèàëüíûå óñëóãè 
ïî ñîïðîâîæäåíèþ ñäåëîê, çàêëþ÷àåìûõ íà 
ïëîùàäêàõ ôîðóìà. Åæåãîäíî êîëè÷åñòâî 
ñäåëîê è êîíòðàêòîâ óâåëè÷èâàåòñÿ, êàê è èõ 
ôèíàíñîâûå ïîêàçàòåëè. Ýòî äåìîíñòðèðóåò 
âîçðàñòàþùóþ ðîëü ôîðóìà â æèçíè äàëüíå
âîñòî÷íîãî ðåãèîíà è ñâèäåòåëüñòâóåò î ïî
âûøåíèè èìèäæà Äàëüíåãî Âîñòîêà â ñòðà
íàõ ÀÒÐ, à òàêæå íà òåððèòîðèè ãîñóäàðñòâà. 

Íà ïåðâîì Âîñòî÷íîì ýêîíîìè÷åñêîì 
ôîðóìå â 2015 ã. çàêëþ÷åíî 80 êîíòðàêòîâ íà 

Ðèñ. 2. Êîëè÷åñòâî êîíòðàêòîâ, ïîäïèñàííûõ íà ÂÝÔ ñ 2015 ïî 2021 ãã., à òàêæå èõ ôèíàíñîâûå 
ïîêàçàòåëè3  / Fig. 2. The number of contracts signed at the WEF from 2015 to 2021, as well as their amount 

ñóììó 1,3 òðëí ð. Ýòîò ïîêàçàòåëü åæåãîä
íî óâåëè÷èâàåòñÿ: 214 ñîãëàøåíèé íà ñóììó 
1,85 òðëí ð. â 2016 ã.; 217 – íà ñóììó 2,5 òðëí ð. 
â 2017 ã.; 220 – íà ñóììó 3,1 òðëí ð. â 2018 ã.; 
270 – íà ñóììó 3,4 òðëí ð. â 2019 ã.; 380 – íà 
ñóììó 3,6 òðëí ð. íà ïîñëåäíåì Âîñòî÷íîì 
ýêîíîìè÷åñêîì ôîðóìå â 2021 ã. (ðèñ. 2). Çà 
âåñü ïåðèîä ñóùåñòâîâàíèÿ ÂÝÔ ïîäïèñàíî 
îêîëî 1380 êîíòðàêòîâ íà îáùóþ ñóììó îêî
ëî 15,75 òðëí ð. Òàêèå ïîêàçàòåëè ñâèäåòåëü
ñòâóþò îá èñêëþ÷èòåëüíîé âàæíîñòè ôîðóìà 
â ýêîíîìè÷åñêîé æèçíè ÄÂ. Ïðèâëåêàåìûå 
äåíüãè ðàáîòàþò íà ðàçâèòèå òåððèòîðèè. 
Âëîæåííûå ñðåäñòâà îáóñëîâëèâàþò ïðè
áûëü íå òîëüêî èíâåñòîðàì, íî è ïîïîëíåíèå 
áþäæåòîâ ðåãèîíàëüíîãî è ôåäåðàëüíîãî 
óðîâíåé. Òàêèì îáðàçîì, ïðîâåäåíèå ôîðó
ìà ÿâëÿåòñÿ åæåãîäíûì ñòèìóëîì ôèíàíñè
ðîâàíèÿ è, ñîîòâåòñòâåííî, ýêîíîìè÷åñêîãî 
ðàçâèòèÿ Äàëüíåãî Âîñòîêà [3. Ñ. 192]. 

Ïðèîðèòåòíîé ñôåðîé â ðàçâèòèè ÄÔÎ 
îáúÿâëåí òóðèçì, â ñâÿçè ñ ÷åì ïðîðàáàòûâà
þòñÿ ðàçëè÷íûå åãî íàïðàâëåíèÿ. Ôîðóì äàë 
ìîùíûé òîë÷îê ðàçâèòèþ òóðèñòñêîé èíôðà
ñòðóêòóðû èçó÷àåìîé òåððèòîðèè. Åæåãîäíî, 
áëàãîäàðÿ ÂÝÔ, â ñôåðå òóðèçìà ïîäïèñû
âàþòñÿ äåñÿòêè èíâåñòèöèîííûõ ïðîåêòîâ. 
Òàê, â 2021 ã. íà ôîðóìå çàêëþ÷åíû ñäåëêè ïî 
ðåàëèçàöèè òàêèõ êðóïíûõ ïðîåêòîâ êàê ñòðî
èòåëüñòâî êóðîðòíîãîñòèíè÷íîãî êîìïëåê

3 Ñîñòàâëåí àâòîðàìè íà îñíîâå äàííûõ îôèöèàëüíîãî ñàéòà Ìèíèñòåðñòâà Ðîññèéñêîé Ôåäåðàöèè ïî ðàçâèòèþ 
Äàëüíåãî Âîñòîêà è Àðêòèêè. – URL: https://minvr.gov.ru/ (äàòà îáðàùåíèÿ: 18.03.2022). – Òåêñò: ýëåêòðîííûé.
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ñà, ãîëüôêëóáà è òåìàòè÷åñêîãî ïàðêà ðàç
âëå÷åíèé ïëîùàäüþ 50 ãà â ã. Âëàäèâîñòîê; 
âîçâåäåíèå ãîñòèíèöû â Ðåñïóáëèêå Áóðÿòèÿ 
è ïîðòîâîé èíôðàñòðóêòóðû íà îçåðå Áàéêàë; 
ñîçäàíèå íà ×óêîòêå òóðèñòè÷åñêîãî êëàñòå
ðà «Àðêòè÷åñêàÿ Ðèâüåðà» è ñòðîèòåëüñòâî 
òóðèñòè÷åñêèõ áàç; âîçâåäåíèå âñåñåçîííîãî 
ãîðíîãî êóðîðòà «Èòóðóï Ðåçîðò» â Ñàõàëèí
ñêîé îáëàñòè è äð. [8]. ÂÝÔ èãðàåò èñêëþ÷è
òåëüíî âàæíóþ ðîëü â ðàçâèòèè òóðèñòñêîé 
èíôðàñòðóêòóðû è òóðèçìà â öåëîì íà Äàëü
íåì Âîñòîêå. 

Äðóãóþ ôóíêöèþ ÂÝÔ îáîçíà÷èì êàê 
îáñóæäåíèå è ðåøåíèå àêòóàëüíûõ âîïðîñîâ 
áèçíåññîîáùåñòâà è ó÷åíûõ, îáìåí ìíå
íèÿìè. Â õîäå ôîðóìà íà áèçíåñïëîùàäêàõ 
ó÷àñòíèêè äåëàþò äîêëàäû è äåëÿòñÿ àêòó
àëüíîé èíôîðìàöèåé ïî âîëíóþùèì èõ âî
ïðîñàì, îáîçíà÷àÿ ïðîáëåìû, òðåáóþùèå 
ðåøåíèé. Ðåçóëüòàòîì îáñóæäåíèé ñòàíîâèò
ñÿ, âîïåðâûõ, àêòóàëèçàöèÿ ïðîáëåìû – äî
âåäåíèå å¸ äî îáùåñòâåííîñòè, âîâòîðûõ, 
ïîèñê âàðèàíòîâ å¸ ðåøåíèÿ. Ïðè íåîáõî
äèìîñòè âîâëå÷åíèÿ äîïîëíèòåëüíûõ ðåñóð
ñîâ çàäåéñòâóþòñÿ ïðåäñòàâèòåëè âëàñòíûõ 
ñòðóêòóð è áèçíåññîîáùåñòâà. Â ïðîöåññå 
äèñêóññèé íà ïëîùàäêàõ ôîðóìà âîçìîæåí 
ïîèñê êîíñåíñóñà ïî îáñóæäàåìûì âîïðî
ñàì. «Äëÿ ëèäåðîâ âåäóùèõ àçèàòñêèõ ãîñó
äàðñòâ Âîñòî÷íûé ýêîíîìè÷åñêèé ôîðóì ïî
ñòåïåííî ñòàíîâèòñÿ âñ¸ áîëåå àâòîðèòåòíîé 
ïëîùàäêîé äëÿ îáñóæäåíèÿ ðåãèîíàëüíûõ 
ïðîáëåì ÑÂÀ è ïîèñêà ìîäåëåé ñîòðóäíè÷å
ñòâà äëÿ èõ ðåøåíèÿ» [12. Ñ. 129].

Âûÿâëÿåìûå íà ôîðóìå ïðîáëåìû ïî 
âîïðîñàì ðàçâèòèÿ ïðåäïðèíèìàòåëüñòâà íà 
Äàëüíåì Âîñòîêå îáóñëîâëèâàþò ïðèíÿòèå 
ìåð ïî óëó÷øåíèþ äåëîâîãî êëèìàòà â ðåãè
îíå. Âåä¸òñÿ àêòèâíàÿ ðàáîòà ïî âíåäðåíèþ 
ðàçëè÷íûõ ìåõàíèçìîâ ðàçâèòèÿ ïðåäïðè
íèìàòåëüñòâà, óëó÷øåíèþ èíâåñòèöèîííîãî 
êëèìàòà. 

Âàæíîé ÿâëÿåòñÿ ñòèìóëèðóþùàÿ ðîëü 
ìåðîïðèÿòèÿ ìåæäóíàðîäíîãî ìàñøòàáà 
â ïðåîáðàçîâàíèè òåððèòîðèè, íà êîòîðîé 
îíî ïðîâîäèòñÿ. Äëÿ ïîäãîòîâêè ôîðóìà 
îñóùåñòâëÿåòñÿ ñòðîèòåëüñòâî èíôðàñòðóê
òóðíûõ îáúåêòîâ. Â ïðåääâåðèè ÂÝÔ ãîðîä 
ïðèâîäÿò â ïîðÿäîê. Ðåøàþòñÿ ïðîáëåìû 
ãîðîäñêîé èíôðàñòðóêòóðû, ïðåîáðàçîâû
âàåòñÿ âíåøíèé âèä. Âëàäèâîñòîê ÿâëÿåòñÿ 
«âèçèòíîé êàðòî÷êîé», «ëèöîì» Ðîññèè ñî 
ñòîðîíû ÀçèàòñêîÒèõîîêåàíñêîãî ðåãèîíà, 

÷òî îáÿçûâàåò ñîõðàíÿòü åãî îáðàçöîâîïî
êàçàòåëüíûé âíåøíèé îáëèê. Îò òîãî, êàêèì 
îí ïðåäñòàíåò ïåðåä àçèàòñêèìè ïàðòí¸ðà
ìè, áóäåò çàâèñåòü óñïåõ ïðîâîäèìîãî ìå
ðîïðèÿòèÿ è ðåãóëèðîâàíèå òîðãîâîýêî
íîìè÷åñêèõ ñâÿçåé. Íà åãî ïðåîáðàæåíèå 
âûäåëÿþòñÿ ñðåäñòâà èç áþäæåòîâ ðàçëè÷
íûõ óðîâíåé. Ðåøåíèå ïðîáëåì ãîðîäñêîé 
ñðåäû ïðèíîñèò ïîëüçó êàê äëÿ âëàäèâîñòîê
öåâ, òàê è æèòåëåé ñîñåäíèõ òåððèòîðèé, êî
òîðûå òàê èëè èíà÷å ïîëüçóþòñÿ êîìôîðòíû
ìè óñëîâèÿìè ãîðîäà.

Çàêëþ÷åíèå. Èòàê, ôîðóì ñïîñîáñòâó
åò ôîðìèðîâàíèþ áëàãîïðèÿòíîãî èìèäæà 
Äàëüíåãî Âîñòîêà, çíàêîìñòâó ñ åãî ïðèðîä
íîãåîãðàôè÷åñêèìè îñîáåííîñòÿìè, ëó÷øè
ìè êóëüòóðíûìè îáðàçöàìè, ïðîèçâîäèìîé 
ìåñòíîé ïðîäóêöèåé, ðàáîòàåò íà ïîâûøåíèå 
óçíàâàåìîñòè ðåãèîíà ñðåäè ñâîèõ è èíî
ñòðàííûõ ãðàæäàí. Îí ïîêàçûâàåò èíîñòðàí
öàì ðóññêèõ äîáðîæåëàòåëüíûìè, ãîñòåïðè
èìíûìè, ðàäóøíûìè, ÷òî ëîìàåò íåãàòèâíûå 
ñòåðåîòèïû, ïðåâàëèðîâàâøèå â ìàññîâîì 
ñîçíàíèè ìåæäóíàðîäíîãî ñîîáùåñòâà. Òàê
æå ïîçèöèîíèðóåò Äàëüíèé Âîñòîê ïåðñïåê
òèâíûì, äèíàìè÷íî ðàçâèâàþùèìñÿ ðåãèî
íîì, ñïîñîáíûì ïðèíåñòè ïîëüçó àçèàòñêèì 
ñòðàíàì. 

Âîñòî÷íûé ýêîíîìè÷åñêèé ôîðóì – 
ìîùíûé èíñòðóìåíò ïðèâëå÷åíèÿ íà ÄÂ 
áèçíåñïàðòíåðîâ è èíâåñòîðîâ, ãîòîâûõ 
âêëàäûâàòü èíâåñòèöèè â ðàçíîîáðàçíûå 
áèçíåñïðîåêòû, ðàáîòàþùèå íà ðàçâèòèå 
òåððèòîðèè. Áëàãîäàðÿ ôîðóìó, åæåãîäíî 
óäà¸òñÿ ïðèâëåêàòü êðóïíûå ðîññèéñêèå è 
èíîñòðàííûå êàïèòàëû äëÿ ñòðîèòåëüñòâà 
èíôðàñòðóêòóðíûõ îáúåêòîâ è îòêðûòèÿ íî
âûõ ïðåäïðèÿòèé. Âàæíîå íàïðàâëåíèå ôî
ðóìà – ðàçâèòèå òóðèñòñêîé èíôðàñòðóê
òóðû, à òàêæå ïðèâëå÷åíèå òóðèñòè÷åñêèõ 
ïîòîêîâ â äàëüíåâîñòî÷íûé ðåãèîí. ÂÝÔ 
òàêæå âûñòóïàåò ïëîùàäêîé äëÿ ñîâìåñò
íîãî îáñóæäåíèÿ è ðåøåíèÿ ïðîáëåì, äëÿ 
îáìåíà àêòóàëüíîé èíôîðìàöèåé. Ôîðóì 
ÿâëÿåòñÿ íå òîëüêî èíñòðóìåíòîì ðàçâèòèÿ 
Äàëüíåãî Âîñòîêà, íî òàêæå ñïîñîáåí ñû
ãðàòü èíòåãðèðóþùóþ ðîëü äëÿ àçèàòñêèõ 
ãîñóäàðñòâ, ñîäåéñòâîâàòü óñòàíîâëåíèþ 
ïàðòíåðñêèõ îòíîøåíèé ìåæäó íèìè, âçàè
ìîâûãîäíîìó ýêîíîìè÷åñêîìó ñîòðóäíè÷å
ñòâó è êîíñîëèäèðîâàòü ñîâìåñòíûå óñèëèÿ 
äëÿ ðåøåíèÿ ãëîáàëüíûõ âûçîâîâ ñîâðåìåí
íîãî ìèðà. 
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Ýíåðãåòè÷åñêàÿ áåçîïàñíîñòü ïðèîáðåòàåò âñå áîëüøóþ àêòóàëüíîñòü â ñâÿçè ñ îáîñòðåíèåì ïîëèòè
÷åñêîé è ýêîíîìè÷åñêîé ñèòóàöèè â ìèðå. Äëÿ îöåíêè ýíåðãåòè÷åñêîé áåçîïàñíîñòè òåïëîñíàáæåíèÿ 
íåîáõîäèìà ðàçðàáîòêà ìåòîäèêè îöåíêè åå óðîâíÿ, êîòîðàÿ ìîæåò áûòü ïðèìåíåíà îðãàíàìè ãîñóäàð
ñòâåííîé âëàñòè. Îáúåêòîì èññëåäîâàíèÿ âûñòóïàåò ýíåðãåòè÷åñêàÿ áåçîïàñíîñòü òåïëîñíàáæåíèÿ â 
ÐÔ. Ïðåäìåò èññëåäîâàíèÿ – ñîâîêóïíîñòü òåîðåòè÷åñêèõ, ìåòîäè÷åñêèõ è ïðàêòè÷åñêèõ àñïåêòîâ ïîâû
øåíèÿ ýíåðãåòè÷åñêîé áåçîïàñíîñòè òåïëîñíàáæåíèÿ â ÐÔ. Öåëü èññëåäîâàíèÿ – ðàçðàáîòàòü ìåòîäèêó 
îöåíêè óðîâíÿ ýíåðãåòè÷åñêîé áåçîïàñíîñòè ñèñòåìû òåïëîñíàáæåíèÿ (ÝÁÑÒ) äëÿ ïðèìåíåíèÿ åå â öå
ëÿõ îöåíêè âëèÿíèÿ ïëàíèðóåìûõ ìåðîïðèÿòèé â ñôåðå òåïëîñíàáæåíèÿ íà ïîâûøåíèå ýíåðãåòè÷åñêîé 
áåçîïàñíîñòè. Â êà÷åñòâå ìåòîäîëîãè÷åñêîé îñíîâû èññëåäîâàíèÿ èñïîëüçîâàí ñèñòåìíûé ïîäõîä  è 
÷àñòíîíàó÷íûå ìåòîäû: ñðàâíèòåëüíûé àíàëèç, èíäèêàòèâíûé àíàëèç, ñòàòèñòè÷åñêèå ìåòîäû. Â ñòà
òüå íà îñíîâàíèè ðàññìîòðåíèÿ òåïëîñíàáæåíèÿ â êà÷åñòâå ýêîíîìè÷åñêîé ñèñòåìû, âõîäÿùåé â ÒÝÊ 
ÐÔ, îïðåäåëåíà ñèñòåìà ïîêàçàòåëåé ýíåðãåòè÷åñêîé áåçîïàñíîñòè òåïëîñíàáæåíèÿ íà ôåäåðàëüíîì 
è ðåãèîíàëüíîì óðîâíÿõ. Ïðåäëîæåííàÿ ñèñòåìà âêëþ÷àåò äâåíàäöàòü ïîêàçàòåëåé, ñãðóïïèðîâàííûõ 
ïî ÷åòûðåì ñîñòàâëÿþùèì ÝÁÑÒ: ïîòðåáèòåëüñêîé, ïðîìûøëåííîé, ýêîíîìè÷åñêîé, ýêîëîãè÷åñêîé 
áåçîïàñíîñòè. Ïðåäëîæåíà ìåòîäèêà îöåíêè óðîâíÿ ýíåðãåòè÷åñêîé áåçîïàñíîñòè ñèñòåìû òåïëîñíàá
æåíèÿ íà ôåäåðàëüíîì è ðåãèîíàëüíîì óðîâíÿõ, âêëþ÷àþùàÿ ñèñòåìó ïîêàçàòåëåé. Ñîãëàñíî ðàçðàáî
òàííîé ìåòîäèêå, èòîãîâûé óðîâåíü ÝÁÑÒ îïðåäåëÿåòñÿ êàê íîðìàëüíûé, ïðåäêðèçèñíûé èëè êðèçèñ
íûé. Äëÿ îïðåäåëåíèÿ èòîãîâîãî óðîâíÿ ÝÁÑÒ ïî êàæäîìó ïîêàçàòåëþ ñ èñïîëüçîâàíèåì ñòàòèñòè÷åñêèõ 
ìåòîäîâ ðàññ÷èòàíû ãðàíèöû çíà÷åíèé äëÿ òðåõ óðîâíåé ÝÁÑÒ. Íàõîæäåíèå èòîãîâîãî óðîâíÿ ÝÁÑÒ îñó
ùåñòâëÿåòñÿ ïî ðåçóëüòàòàì áàëëüíîé îöåíêè. Äëÿ ñîâåðøåíñòâîâàíèÿ ãîñóäàðñòâåííîãî ðåãóëèðîâà
íèÿ ïðåäëîæåíî èñïîëüçîâàòü ðàçðàáîòàííóþ ìåòîäèêó îöåíêè ýíåðãåòè÷åñêîé áåçîïàñíîñòè ñèñòåìû 
òåïëîñíàáæåíèÿ ïðè ôîðìèðîâàíèè ïðîãðàììû ðàçâèòèÿ ÒÝÊ â ÷àñòè, îòíîñÿùåéñÿ ê ðàçâèòèþ ñèñòåì 
òåïëîñíàáæåíèÿ. Íàïðèìåð, ïîâûøåíèþ óðîâíÿ ÝÁÑÒ áóäåò ñïîñîáñòâîâàòü ñíèæåíèå íîðìàòèâîâ íå
ãàòèâíîãî âîçäåéñòâèÿ è ðàçìåùåíèÿ îòõîäîâ äëÿ ôîðìèðîâàíèÿ ó ýêîíîìè÷åñêèõ ñóáúåêòîâ â ñôåðå 
òåïëîñíàáæåíèÿ ìàòåðèàëüíîé çàèíòåðåñîâàííîñòè â ïåðåõîäå íà èñïîëüçîâàíèå âîçîáíîâëÿåìûõ 
èñòî÷íèêîâ ýíåðãèè

Êëþ÷åâûå ñëîâà: ýêîíîìèêà, ïðîìûøëåííîñòü, òîïëèâíîýíåðãåòè÷åñêèé êîìïëåêñ, òåïëîâàÿ ýíåðãåòèêà, òå
ïëîñíàáæåíèå, ãîñóäàðñòâåííîå óïðàâëåíèå, ýíåðãåòè÷åñêàÿ áåçîïàñíîñòü, ýíåðãåòè÷åñêàÿ áåçîïàñíîñòü òå
ïëîñíàáæåíèÿ, áèîòîïëèâî, âîçîáíîâëÿåìûå èñòî÷íèêè ýíåðãèè

Energy security issues are becoming increasingly important due to the aggravation of the political and economic 
situation in the world. The development of a methodology for assessing the energy security of heat supply to 
determine its level is necessary for public authorities. The subject of the study is a set of theoretical, method
ological and practical aspects of improving the energy security of heat supply in the Russian Federation. The 
purpose of the study is to develop a methodology for assessing the level of energy security of the heat supply 
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system (ESHSS) for its application in order to assess the impact of planned measures in the field of heat supply 
on improving energy security. The methodological basis of the study is presented by a systematic approach and 
privatescientific methods: comparative analysis, indicative analysis, statistical methods. The system of indi
cators of energy security of heat supply at the federal and regional levels is defined in the article based on the 
consideration of heat supply as an economic system included in the fuel and energy complex of the Russian 
Federation. The proposed system includes twelve indicators grouped into four components of ESHSS: consum
er, industrial, economic and environmental safety. The methodology for assessing the level of energy security 
of the heat supply system at the federal and regional levels, including a system of indicators, is proposed in the 
article. The final level of EBST is defined as normal, precrisis or crisis, according to the developed methodology. 
The limits of values for the three levels of ESHSS are calculated for each indicator using statistical methods. The 
determination of the final level of ESHSS is carried out according to the results of the scoring. To improve state 
regulation, it is proposed to use the developed methodology for assessing the energy security of the heat supply 
system in the formation of the fuel and energy complex development program in the part relating to the devel
opment of heat supply systems. For example, the reduction of norms of negative impact and waste disposal will 
lead to the formation of economic entities in the field of heat supply of material interest in the transition to the use 
of renewable energy sources

Key words: economics, industry, fuel and energy complex, thermal power engineering, heat supply, public administration, 
energy security, energy security of heat supply, biofuels, renewable energy sources

Ââåäåíèå. Íà ñîâðåìåííîì ýòàïå, â óñëî
âèÿõ ñóùåñòâîâàíèÿ ãëîáàëüíûõ ðèñêîâ, 

äîñòèæåíèå ýíåðãåòè÷åñêîé áåçîïàñíîñòè 
âûõîäèò íà ìèðîâîé óðîâåíü [13. C. 61]. Îáå
ñïå÷åíèå íàäëåæàùåãî óðîâíÿ ýíåðãåòè÷å
ñêîé áåçîïàñíîñòè íåïîñðåäñòâåííî âëèÿåò 
íà óðîâåíü íàöèîíàëüíîé áåçîïàñíîñòè ÐÔ. 
Ýíåðãåòè÷åñêàÿ áåçîïàñíîñòü òîïëèâíîýíåð
ãåòè÷åñêîãî êîìïëåêñà (ÒÝÊ) ôîðìèðóåòñÿ ñ 
ó÷åòîì ñîñòîÿíèÿ çàùèùåííîñòè ýêîíîìèêè 
è íàñåëåíèÿ ñòðàíû îò óãðîç íàöèîíàëüíîé 
áåçîïàñíîñòè âî âñåõ îòðàñëÿõ ÒÝÊ: íåôòÿ
íîé, ãàçîâîé, óãîëüíîé, òîðôÿíîé, ýëåêòðî
ýíåðãåòèêå è òåïëîñíàáæåíèè.

Ïðè ðàññìîòðåíèè òîïëèâíîýíåðãåòè
÷åñêîãî êîìïëåêñà êàê ýêîíîìè÷åñêîé ñèñòå
ìû âõîäÿùèå â ÒÝÊ îòðàñëè âûñòóïàþò êàê 
ñèñòåìû, ÿâëÿþùèåñÿ ïîäñèñòåìàìè ÒÝÊ [8. 
Ñ. 319]. Òàêèì îáðàçîì, ñèñòåìà òåïëîñíàá
æåíèÿ ÿâëÿåòñÿ îäíîé èç ïîäñèñòåì ÒÝÊ ÐÔ. 
Â ýêîíîìè÷åñêèõ èññëåäîâàíèÿõ íàèáîëü
øóþ àêòóàëüíîñòü èìåþò âîïðîñû ýíåðãå
òè÷åñêîé áåçîïàñíîñòè òåïëîñíàáæåíèÿ êàê 
ñèñòåìû, êîãäà â êà÷åñòâå îáúåêòà àíàëèçè
ðóåòñÿ ýíåðãåòè÷åñêàÿ áåçîïàñíîñòü îòðàñ
ëåâîé ñèñòåìû, à íå ïðîöåññîâ.

Ãîñóäàðñòâî âûñòóïàåò ðåãóëÿòîðîì 
ýêîíîìè÷åñêèõ îòíîøåíèé. Íåîáõîäèìîñòü 
óñòàíîâëåíèÿ áàëàíñà ìåæäó íàäåæíîñòüþ 
ýíåðãîîáåñïå÷åíèÿ è ìèíèìàëüíûì íåãà
òèâíûì âîçäåéñòâèåì íà îêðóæàþùóþ ñðåäó 
îáóñëîâëèâàåò ïîèñê íîâûõ ôîðì ðàçâèòèÿ 
ñôåðû ýíåðãåòèêè [14]. Óñïåøíîå ðàçâèòèå 
ýêîíîìè÷åñêèõ ñèñòåì îñíîâûâàåòñÿ íà ðå

àëèçàöèè âçâåøåííîé ýêîíîìè÷åñêîé ïî
ëèòèêè [5]. Îäíàêî òåêóùàÿ ýíåðãåòè÷åñêàÿ 
ñèòóàöèÿ â ñòðàíå íå ÿâëÿåòñÿ îïòèìàëüíîé, 
÷òî òðåáóåò ïðèíÿòèÿ êîìïëåêñà ìåð ïî ïî
âûøåíèþ ýíåðãåòè÷åñêîé áåçîïàñíîñòè [12. 
Ñ. 667]. Äëÿ ðàçðàáîòêè ýôôåêòèâíûõ èí
ñòðóìåíòîâ ãîñóäàðñòâåííîãî ðåãóëèðîâàíèÿ 
â ñôåðå òåïëîâîé ýíåðãåòèêè, íàïðàâëåííûõ 
íà ïîâûøåíèå ýíåðãåòè÷åñêîé áåçîïàñíî
ñòè, òðåáóåòñÿ ïðèìåíåíèå ìåòîäè÷åñêèõ îñ
íîâ îöåíêè äåéñòâóþùåãî è ïîòåíöèàëüíîãî 
óðîâíÿ ýíåðãåòè÷åñêîé áåçîïàñíîñòè ñèñòå
ìû òåïëîñíàáæåíèÿ.

Îáúåêòîì èññëåäîâàíèÿ âûñòóïàåò 
ýíåðãåòè÷åñêàÿ áåçîïàñíîñòü òåïëîñíàáæå
íèÿ â ÐÔ. Ïðåäìåò èññëåäîâàíèÿ – ñîâîêóï
íîñòü òåîðåòè÷åñêèõ, ìåòîäè÷åñêèõ è ïðàêòè
÷åñêèõ àñïåêòîâ ïîâûøåíèÿ ýíåðãåòè÷åñêîé 
áåçîïàñíîñòè òåïëîñíàáæåíèÿ â ÐÔ.

Öåëü èññëåäîâàíèÿ – ðàçðàáîòàòü ìå
òîäèêó îöåíêè óðîâíÿ ýíåðãåòè÷åñêîé áåç
îïàñíîñòè ñèñòåìû òåïëîñíàáæåíèÿ äëÿ 
ïðèìåíåíèÿ åå â öåëÿõ îöåíêè âëèÿíèÿ ïëà
íèðóåìûõ ìåðîïðèÿòèé â ñôåðå òåïëîñíàá
æåíèÿ íà ïîâûøåíèå ýíåðãåòè÷åñêîé áåç
îïàñíîñòè.
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– ðàçðàáîòàòü ìåòîäèêó îöåíêè óðîâíÿ 
ýíåðãåòè÷åñêîé áåçîïàñíîñòè òåïëîñíàáæå
íèÿ íà ôåäåðàëüíîì è ðåãèîíàëüíîì óðîâ
íÿõ, âêëþ÷àþùóþ ñèñòåìó ïîêàçàòåëåé;
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– ïðåäëîæèòü ìåðîïðèÿòèÿ, íàïðàâëåí
íûå íà ïîâûøåíèå óðîâíÿ ýíåðãåòè÷åñêîé 
áåçîïàñíîñòè ñèñòåì òåïëîñíàáæåíèÿ.

Â êà÷åñòâå ìåòîäîëîãè÷åñêîé îñíîâû 
èññëåäîâàíèÿ èñïîëüçîâàí ñèñòåìíûé ïîä
õîä  è ÷àñòíîíàó÷íûå ìåòîäû: ñðàâíèòåëüíûé 
àíàëèç, èíäèêàòèâíûé àíàëèç, ñòàòèñòè÷å
ñêèå ìåòîäû.

Â íàó÷íîé ëèòåðàòóðå ïðåäñòàâëåíû èñ
ñëåäîâàíèÿ ïî òîëêîâàíèþ è îïåðàöèîíàëè
çàöèè ïîíÿòèé, ïî ïîêàçàòåëÿì ýíåðãåòè÷å
ñêîé áåçîïàñíîñòè ÒÝÊ â öåëîì, ðàçðàáîòàíû 
ìåòîäèêè îöåíêè ýíåðãåòè÷åñêîé áåçîïàñíî
ñòè ÒÝÊ ñòðàíû è ðåãèîíîâ, â ÷àñòíîñòè. Ñðå
äè íèõ íàèáîëüøóþ çíà÷èìîñòü äëÿ ïðåäìåòà 
äàííîãî èññëåäîâàíèÿ ïðåäñòàâëÿþò ðàáîòû 
Í. È. Âîðîïàÿ, Å. Ì. Ñìèðíîâîé, Ñ. Ì. Ñåíäå
ðîâà, Â. È. Ðàá÷óê, Î. Â. Êîíäðàêîâà, Â. Â. Ñå
ìèêàøåâà, Â. Â. Ñàåíêî, À. Þ. Êîëïàêîâà.

Âîïðîñû ñîäåðæàíèÿ è îñîáåííîñòåé 
ýíåðãåòè÷åñêîé áåçîïàñíîñòè òåïëîñíàá
æåíèÿ, îïðåäåëåíèÿ êëþ÷åâûõ ôàêòîðîâ, 
âëèÿþùèõ íà óðîâåíü ýíåðãåòè÷åñêîé áåç
îïàñíîñòè, îñâåùåíû â íàó÷íûõ òðóäàõ 
Â. Ê. Àâåðüÿíîâà, Ñ. Â. Ñàðêèñîâà, À. Í. Êîð
ïóñîâà, Â. À. Âàëóéñêîãî, À. Ì. Ìàëèíèíà, 
À. Ñ. ×èñòîâè÷à, È. Õ. Ýìèðîâà. Ïðè ýòîì îò
ñóòñòâóþò ðàçðàáîòàííûå è íàó÷íî îáîñíî
âàííûå ìåòîäèêè îöåíêè óðîâíÿ ýíåðãåòè÷å
ñêîé áåçîïàñíîñòè ñèñòåì òåïëîñíàáæåíèÿ, 

êîòîðûå ìîãóò áûòü ïðèìåíåíû â òîì ÷èñëå 
äëÿ îöåíêè ìåòîäîâ ãîñóäàðñòâåííîãî ðåãó
ëèðîâàíèÿ â îáëàñòè ýíåðãåòè÷åñêîé áåç
îïàñíîñòè òåïëîñíàáæåíèÿ.

Ðåçóëüòàòû èññëåäîâàíèÿ è èõ îáñóæäå
íèå. Íà îñíîâàíèè èçó÷åíèÿ ìåòîäèê îöåíêè 
ýíåðãåòè÷åñêîé áåçîïàñíîñòè ÒÝÊ íà ðàç
ëè÷íûõ òåððèòîðèàëüíûõ óðîâíÿõ [7; 9; 10; 
11], ïðîáëåì, îñîáåííîñòåé, ôàêòîðîâ ýíåð
ãåòè÷åñêîé áåçîïàñíîñòè òåïëîñíàáæåíèÿ 
[1; 6] ðàçðàáîòàíà ìåòîäèêà îöåíêè óðîâíÿ 
ýíåðãåòè÷åñêîé áåçîïàñíîñòè ñèñòåìû òå
ïëîñíàáæåíèÿ íà ôåäåðàëüíîì è ðåãèîíàëü
íîì óðîâíÿõ.

Ðàçðàáîòêà ìåòîäèêè îöåíêè óðîâíÿ 
ýíåðãåòè÷åñêîé áåçîïàñíîñòè ñèñòåìû òå
ïëîñíàáæåíèÿ ñîñòîèò èç íåñêîëüêèõ ýòàïîâ.

Ýòàï 1. Íà îñíîâàíèè àíàëèçà ðàçëè÷
íûõ ïîêàçàòåëåé, õàðàêòåðèçóþùèõ ñîñòîÿ
íèå ñèñòåìû òåïëîñíàáæåíèÿ, îòáèðàþòñÿ 
ïîêàçàòåëè ýíåðãåòè÷åñêîé áåçîïàñíîñòè 
ñèñòåìû òåïëîñíàáæåíèÿ. Âûáðàííûå ïîêà
çàòåëè õàðàêòåðèçóþò ñîñòîÿíèå âàæíåéøèõ 
ïàðàìåòðîâ ñèñòåìû òåïëîñíàáæåíèÿ, çíà
÷åíèÿ êîòîðûõ ïîçâîëÿþò óñòàíîâèòü óðî
âåíü ýíåðãåòè÷åñêîé áåçîïàñíîñòè ñèñòåìû 
òåïëîñíàáæåíèÿ.

Ñèñòåìà ïîêàçàòåëåé äëÿ îöåíêè ÝÁÑÒ, 
ñãðóïïèðîâàííûõ â ñîîòâåòñòâèè ñ ñîñòàâëÿ
þùèìè ÝÁÑÒ, ïðåäñòàâëåíà â òàáë. 1.

Òàáëèöà 1 / Table 1

Ïîêàçàòåëè îöåíêè ýíåðãåòè÷åñêîé áåçîïàñíîñòè ñèñòåìû òåïëîñíàáæåíèÿ / 
Indicators for assessing the energy security of the heat supply system

Ñîñòàâëÿþùèå ÝÁÑÒ / 
Components of ESHSS

Íàèìåíîâàíèå ïîêàçàòåëÿ, åäèíèöû èçìåðåíèÿ / 
Name of the indicator, units of measurement

Ïîòðåáèòåëüñêàÿ áåçîïàñíîñòü (S1) / 
Consumer Safety (S1) 

1.1. Îòíîøåíèå îáúåìà ïðîèçâîäñòâà è ïîòðåáëåíèÿ òåïëîâîé ýíåðãèè (P
1.1

) / 
The ratio of production and consumption of thermal energy (P1.1)
1.2. Ïîòåðè òåïëîâîé ýíåðãèè, % (P1.2) / Heat loss, % (P1.2)
1.3. Èíäåêñ öåí íà òåïëîâóþ ýíåðãèþ (P

1.3
) / Heat Price Index (P

1.3
)

Ïðîìûøëåííàÿ áåçîïàñíîñòü (S
2
) / 

Industrial Safety (S2)

2.1. Ñòåïåíü èçíîñà îñíîâíûõ ôîíäîâ, % (P2.1) / The degree of depreciation of fixed 
assets,% (P

2.1
)

2.2. Óðîâåíü îáíîâëåíèÿ îñíîâíûõ ôîíäîâ, % (P
2.2

) / The level of renewal of fixed 
assets, % (P2.2)
2.3. Òåìï ïðèðîñòà êîëè÷åñòâà àâàðèé â ñèñòåìå òåïëîñíàáæåíèÿ, % (P

2.3
) / 

Growth rate of the number of accidents in the heat supply system, % (P
2.3

)

Ýêîíîìè÷åñêàÿ áåçîïàñíîñòü (S
3
) / 

Economic Security (S3)

3.1. Óäåëüíûé âåñ óáûòî÷íûõ îðãàíèçàöèé â îáùåì êîëè÷åñòâå ïîñòàâùèêîâ òå
ïëîâîé ýíåðãèè, % (P3.1) / Share of unprofitable organizations in the total number of 
heat energy suppliers, % (P3.1)
3.2. Óðîâåíü ðåíòàáåëüíîñòè çàòðàò â ñèñòåìå òåïëîñíàáæåíèÿ, % (P

3.2
) / The level 

of profitability of costs in the heat supply system, % (P3.2)
3.3. Óäåëüíûé ðàñõîä òîïëèâà ïðè ïðîèçâîäñòâå òåïëîâîé ýíåðãèè, êã ó. ò. / Ãêàë 
(P

3.3
) / Specific fuel consumption in the production of thermal energy, kg c.e. / 

Gcal (P3.3)
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Ñîñòàâëÿþùèå ÝÁÑÒ / 
Components of ESHSS

Íàèìåíîâàíèå ïîêàçàòåëÿ, åäèíèöû èçìåðåíèÿ / 
Name of the indicator, units of measurement

Ýêîëîãè÷åñêàÿ áåçîïàñíîñòü (S4) / 
Environmental Safety (S

4
)

4.1. Óäåëüíûé âåñ âûáðîñîâ ñèñòåìû òåïëîñíàáæåíèÿ â îáùåé ñóììå âûáðîñîâ 
îò ñòàöèîíàðíûõ èñòî÷íèêîâ â àòìîñôåðó, % (P4.1) / Share of emissions from the 
heat supply system in the total amount of emissions from stationary sources into the 
atmosphere, % (P

4.1
)

4.2. Óäåëüíûé âåñ äîìèíèðóþùåãî âèäà òîïëèâà â îáùåì êîëè÷åñòâå òîïëèâà, 
ïîòðåáëÿåìîãî òåïëîâîé ýíåðãåòèêîé, % (P

4.2
) / Share of the dominant type of fuel 

in the total amount of fuel consumed by the thermal power industry, % (P
4.2

)
4.3. Óäåëüíûé âåñ òîïëèâà èç âîçîáíîâëÿåìûõ èñòî÷íèêîâ ýíåðãèè â îáùåì êî
ëè÷åñòâå òîïëèâà äëÿ ïðîèçâîäñòâà òåïëîâîé ýíåðãèè, % (P

4.3
) / Share of fuel from 

renewable energy sources in the total amount of fuel for heat generation, % (P
4.3

)

Ýòàï 2. Îïðåäåëÿþòñÿ âîçìîæíûå óðîâ
íè ÝÁÑÒ è ãðàíèöû èõ çíà÷åíèé. Èòîãîâûé 
óðîâåíü ÝÁÑÒ îïðåäåëÿåòñÿ êàê íîðìàëüíûé 
(Í), ïðåäêðèçèñíûé (ÏÊ) èëè êðèçèñíûé (Ê).

×òîáû îïðåäåëèòü èòîãîâûé óðîâåíü 
ÝÁÑÒ ïî êàæäîìó ïîêàçàòåëþ, â ìåòîäè
êå ðàññ÷èòûâàþòñÿ ãðàíèöû çíà÷åíèé òðåõ 
óðîâíåé: íîðìàëüíîãî, ïðåäêðèçèñíîãî è 
êðèçèñíîãî. Ñ èñïîëüçîâàíèåì ñòàòèñòè÷å
ñêîé èíôîðìàöèè äëÿ êàæäîãî ïîêàçàòåëÿ 
îñóùåñòâëÿåòñÿ ðàñ÷åò ñðåäíåé âåëè÷èíû è 
âûáîðî÷íîãî ñòàíäàðòíîãî (ñðåäíåêâàäðà
òè÷íîãî) îòêëîíåíèÿ ïî ôîðìóëå

,                                                                           (1)

ãäå  âûáîðî÷íîå ñòàíäàðòíîå (ñðåäíåêâà
äðàòè÷íîå) îòêëîíåíèå;

х
i
 – ñëó÷àéíàÿ âåëè÷èíà;

ñðåäíÿÿ ñëó÷àéíîé âåëè÷èíû х
i
;

 êîëè÷åñòâî íàáëþäåíèé.
Óñòàíîâëåíèå ãðàíèö òðåõ óðîâíåé äëÿ 

êàæäîãî ïîêàçàòåëÿ îñóùåñòâëÿåòñÿ ñ ïðè
ìåíåíèåì íîðìàëüíîãî çàêîíà ðàñïðåäåëå
íèÿ ñëó÷àéíîé âåëè÷èíû, ñîãëàñíî êîòîðîìó 
ëþáîå ñëó÷àéíîå çíà÷åíèå ïîêàçàòåëÿ ñ âå
ðîÿòíîñòüþ 68,26 % íàõîäèòñÿ â äèàïàçîíå 

. Ïîêàçàòåëè, çíà÷åíèÿ êîòîðûõ ïðèíàä
ëåæàò óêàçàííîìó äèàïàçîíó, ñîîòâåòñòâó
þò íîðìàëüíîìó è ïðåäêðèçèñíîìó óðîâíþ. 
Ïîêàçàòåëè, çíà÷åíèÿ êîòîðûõ íàõîäÿòñÿ çà 
ïðåäåëàìè äèàïàçîíà , ñîîòâåòñòâóþò 
êðèçèñíîìó óðîâíþ. Íà îñíîâàíèè èçëîæåí
íîãî äëÿ ïîçèòèâíûõ ïîêàçàòåëåé, óâåëè
÷åíèå çíà÷åíèé êîòîðûõ ÿâëÿåòñÿ ïîëîæè
òåëüíûì ôàêòîðîì, ïîðÿäîê ðàñ÷åòà ãðàíèö 
óðîâíåé ïðåäñòàâëåí â òàáë. 2.

Òàáëèöà 2 / Table 2

Ðàçãðàíè÷åíèå óðîâíåé ÝÁÑÒ äëÿ ïîçèòèâíûõ 
ïîêàçàòåëåé / Delimitation of ESHSS levels for 

positive indicators

Íàèìåíîâàíèå óðîâíÿ 
/ Level name

Ïîðÿäîê óñòàíîâëåíèÿ 
ãðàíèö óðîâíÿ / The 
procedure for setting 

level boundaries

Íîðìàëüíûé / Normal

Ïðåäêðèçèñíûé / 
Precrisis

Êðèçèñíûé / Crisis

Äëÿ íåãàòèâíûõ ïîêàçàòåëåé, óâåëè÷å
íèå çíà÷åíèé êîòîðûõ ÿâëÿåòñÿ îòðèöàòåëü
íûì ôàêòîðîì, ïîðÿäîê ðàñ÷åòà ãðàíèö óðîâ
íåé ïðåäñòàâëåí â òàáë. 3.

Òàáëèöà 3 / Table 3

Ðàçãðàíè÷åíèå óðîâíåé ÝÁÑÒ äëÿ íåãàòèâíûõ 
ïîêàçàòåëåé / Delimitation of ESHSS levels

 for negative indicators 

Íàèìåíîâàíèå óðîâíÿ / 
Level name

Ïîðÿäîê óñòàíîâëåíèÿ 
ãðàíèö óðîâíÿ / The 
procedure for setting 

level boundaries

Íîðìàëüíûé / Normal

Ïðåäêðèçèñíûé / 
Precrisis

Êðèçèñíûé / Crisis

Ãðàíèöû íîðìàëüíîãî, ïðåäêðèçèñíîãî 
è êðèçèñíîãî óðîâíåé äëÿ êàæäîãî ïîêàçàòå
ëÿ ìåòîäèêè îöåíêè óðîâíÿ ÝÁÑÒ ïðåäñòàâ
ëåíû â òàáë. 4.

Îêîí÷àíèå òàáë. 1
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Òàáëèöà 4 / Table 4

Ãðàíèöû óðîâíåé äëÿ ïîêàçàòåëåé îöåíêè ÝÁÑÒ / Level boundaries for ESHSS assessment indicators

Íàèìåíîâàíèå ïîêàçàòåëÿ / 
Name of the indicator  

Îáîçíà
÷åíèå / 
Desig
nation

Óðîâåíü ýíåðãåòè÷åñêîé áåçîïàñíîñòè ñèñòåìû 
òåïëîñíàáæåíèÿ / The level of energy security of the 

heat supply system
íîðìàëüíûé / 

normal
ïðåäêðèçèñíûé / 

precrisis
êðèçèñíûé / 

crisis

Ïîòðåáèòåëüñêàÿ áåçîïàñíîñòü (S1) / Consumer Safety (S1)

1.1. Îòíîøåíèå îáúåìà ïðîèçâîäñòâà è 
ïîòðåáëåíèÿ òåïëîâîé ýíåðãèè / The ratio of 
production and consumption of thermal energy

P
1.1

1.2. Ïîòåðè òåïëîâîé ýíåðãèè, % / Heat loss, % P
1.2

1.3. Èíäåêñ öåí íà òåïëîâóþ ýíåðãèþ / Heat 
Price Index P1.3

Ïðîìûøëåííàÿ áåçîïàñíîñòü (S
2
) / Industrial Safety (S

2
)

2.1. Ñòåïåíü èçíîñà îñíîâíûõ ôîíäîâ, % / 
The degree of depreciation of fixed assets,% P

2.1

2.2. Óðîâåíü îáíîâëåíèÿ îñíîâíûõ ôîíäîâ, % / 
The level of renewal of fixed assets, % P

2.2

2.3. Òåìï ïðèðîñòà êîëè÷åñòâà àâàðèé â ñè
ñòåìå òåïëîñíàáæåíèÿ, % / Growth rate of the 
number of accidents in the heat supply system, %

P
2.3

Ýêîíîìè÷åñêàÿ áåçîïàñíîñòü (S3) / Economic Security (S3)

3.1. Óäåëüíûé âåñ óáûòî÷íûõ îðãàíèçà
öèé â îáùåì êîëè÷åñòâå ïîñòàâùèêîâ 
òåïëîâîé ýíåðãèè, % / Share of unprofitable 
organizations in the total number of heat 
energy suppliers, %

P3.1

3.2. Óðîâåíü ðåíòàáåëüíîñòè çàòðàò â ñèñòå
ìå òåïëîñíàáæåíèÿ, % / The level of profit
ability of costs in the heat supply system, %

P3.2

3.3. Óäåëüíûé ðàñõîä òîïëèâà ïðè ïðî
èçâîäñòâå òåïëîâîé ýíåðãèè, êã / Ãêàë / 
Specific fuel consumption in the production of 
thermal energy, kg c.e. / Gcal

P
3.3

Ýêîëîãè÷åñêàÿ áåçîïàñíîñòü (S
4
) / Environmental Safety (S

4
)

4.1. Óäåëüíûé âåñ âûáðîñîâ ñèñòåìû 
òåïëîñíàáæåíèÿ â îáùåé ñóììå âûáðîñîâ îò 
ñòàöèîíàðíûõ èñòî÷íèêîâ â àòìîñôåðó, % / 
Share of emissions from the heat supply 
system in the total amount of emissions from 
stationary sources into the atmosphere, %

P
4.4

4.2. Óäåëüíûé âåñ äîìèíèðóþùåãî âèäà 
òîïëèâà â îáùåì êîëè÷åñòâå òîïëèâà, ïîòðå
áëÿåìîãî òåïëîâîé ýíåðãåòèêîé, % / Share of 
the dominant type of fuel in the total amount of 
fuel consumed by the thermal power industry, %

P4.2

4.3. Óäåëüíûé âåñ òîïëèâà èç âîçîáíîâëÿ
åìûõ èñòî÷íèêîâ ýíåðãèè â îáùåì êîëè÷å
ñòâå òîïëèâà äëÿ ïðîèçâîäñòâà òåïëîâîé 
ýíåðãèè, % / Share of fuel from renewable 
energy sources in the total amount of fuel for 
heat generation, %

P
4.3
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Ýòàï 3. Óñòàíàâëèâàåòñÿ ïîðÿäîê îïðå
äåëåíèÿ èòîãîâîãî óðîâíÿ ýíåðãåòè÷åñêîé 
áåçîïàñíîñòè ñèñòåìû òåïëîñíàáæåíèÿ:

1) ðàññ÷èòûâàåòñÿ çíà÷åíèå êàæäîãî ïî
êàçàòåëÿ ìåòîäèêè îöåíêè óðîâíÿ ÝÁÑÒ äëÿ 
àíàëèçèðóåìîé ñèñòåìû òåïëîñíàáæåíèÿ;

2) îïðåäåëÿåòñÿ óðîâåíü çíà÷åíèÿ êàæ
äîãî ïîêàçàòåëÿ;

3) óñòàíàâëèâàåòñÿ áàëëüíàÿ îöåíêà 
óðîâíåé ïî êàæäîìó ïîêàçàòåëþ: íîðìàëü
íûé óðîâåíü – 3 áàëëà, ïðåäêðèçèñíûé – 2 áàë
ëà, êðèçèñíûé – 1 áàëë;

4) èòîãîâûé ïîêàçàòåëü ðàññ÷èòûâàåòñÿ 
êàê ñóììà áàëëîâ ïî âñåì ïîêàçàòåëÿì:

,                                                       (2)

ãäå  ñóììà áàëëîâ îöåíêè èòîãîâîãî ïîêà
çàòåëÿ ÝÁÑÒ;

i – íîìåð ñîñòàâëÿþùåé ÝÁÑÒ;
 íîìåð ïîêàçàòåëÿ ìåòîäèêè îöåíêè 

ÝÁÑÒ;
 êîëè÷åñòâî áàëëîâ ïî ïîêàçàòåëþ 

ìåòîäèêè îöåíêè ÝÁÑÒ.
 Óäåëüíûé âåñ êàæäîãî èç äâåíàäöàòè 

ïîêàçàòåëåé â ìåòîäèêå îöåíêè óðîâíÿ ÝÁÑÒ 
ñ÷èòàåòñÿ ðàâíûì 8,33 %; 

5) èòîãîâûé óðîâåíü ÝÁÑÒ îïðåäåëÿåò
ñÿ ñ ïðèìåíåíèåì íîðìàëüíîãî çàêîíà ðàñ
ïðåäåëåíèÿ äëÿ ðàçãðàíè÷åíèÿ íîðìàëüíî
ãî, ïðåäêðèçèñíîãî è êðèçèñíîãî óðîâíåé: 
åñëè ñóììà áàëëîâ ñîñòàâëÿåò ìåíåå 31,74 % 
îò ìàêñèìóìà áàëëîâ – êðèçèñíûé óðîâåíü 
ÝÁÑÒ; îò 31,74 % äî 68,26 % îò ìàêñèìóìà 
áàëëîâ – ïðåäêðèçèñíûé óðîâåíü ÝÁÑÒ; îò 
68,26 % îò ìàêñèìóìà áàëëîâ – íîðìàëüíûé 
óðîâåíü ÝÁÑÒ. Ðàñïðåäåëåíèå áàëëîâ ïî 
óðîâíÿì ïðåäñòàâëåíî â òàáë. 5.

Òàáëèöà 5 / Table 5
Áàëëüíàÿ îöåíêà óðîâíåé ÝÁÑÒ / 

Scoring ESHSS levels

Íîðìàëüíûé / 
Normal

Ïðåäêðèçèñíûé / 
Precrisis

Êðèçèñíûé  / 
Crisis

Öåëåñîîáðàçíî èñïîëüçîâàòü ðàçðàáî
òàííóþ ìåòîäèêó îöåíêè ÝÁÑÒ äëÿ ïðîãíîçè
ðîâàíèÿ ïîòåíöèàëüíîãî óðîâíÿ ýíåðãåòè÷å
ñêîé áåçîïàñíîñòè ñèñòåì òåïëîñíàáæåíèÿ 
ïî ðåçóëüòàòàì ïðåäëàãàåìûõ ìåõàíèçìîâ 
è èíñòðóìåíòîâ ãîñóäàðñòâåííîãî âîçäåé
ñòâèÿ.

Íàïðèìåð, îäíèì èç äåéñòâóþùèõ ýêî
íîìè÷åñêèõ ìåõàíèçìîâ â óñëîâèÿõ çíà÷è
ìîñòè âçàèìîñâÿçåé ýêîíîìèêè, ñîöèóìà 
è ýêîëîãèè âûñòóïàåò ïëàòà çà íåãàòèâíîå 
âîçäåéñòâèå íà îêðóæàþùóþ ñðåäó (ïëà
òà çà ÍÂÎÑ). Ïëàòà çà ÍÂÎÑ «ïðåäñòàâëÿåò 
ñîáîé ôîðìó âîçìåùåíèÿ ýêîíîìè÷åñêîãî 
óùåðáà îò âûáðîñîâ è ñáðîñîâ çàãðÿçíÿþ
ùèõ âåùåñòâ â îêðóæàþùóþ ïðèðîäíóþ ñðå
äó» [3. Ñ. 46]. Çàðóáåæíûå èññëåäîâàòåëè 
îòìå÷àþò, ÷òî ýêîëîãè÷åñêèå ïëàòåæè ïîâû
øàþò ýôôåêòèâíîñòü èñïîëüçîâàíèÿ ðåñóð
ñîâ è ñïîñîáñòâóþò ýêîíîìè÷åñêîìó ðîñòó 
[15. Ñ. 250]. 

Ïëàòó çà ÍÂÎÑ ìîæíî îõàðàêòåðèçî
âàòü êàê íåãàòèâíóþ ñàíêöèþ â ñâÿçè ñ òåì, 
÷òî ðàçìåð ïëàòû çà ÍÂÎÑ íàïðÿìóþ çàâè
ñèò îò îáúåìîâ èëè ìàññû âûáðîñîâ îïðå
äåëåííûõ çàãðÿçíÿþùèõ âåùåñòâ, ñòàâîê 
ïëàòû çà êîíêðåòíîå âåùåñòâî, âåëè÷èíû 
óñòàíîâëåííûõ íîðìàòèâîâ çàãðÿçíÿþùåãî 
âîçäåéñòâèÿ. Âñëåäñòâèå ýòîãî îðãàíèçàöèè, 
êîòîðûå ñòðåìÿòñÿ ê îïòèìèçàöèè ðàñõîäîâ 
â ñâÿçè ñ ñîêðàùåíèåì íåãàòèâíîãî âîçäåé
ñòâèÿ íà îêðóæàþùóþ ñðåäó, ìîãóò èñïîëüçî
âàòü ðàçëè÷íûå âîçìîæíîñòè. Îäíàêî íèçêèé 
óäåëüíûé âåñ ïëàòû çà ÍÂÎÑ â ñåáåñòîèìî
ñòè ïðîèçâåäåííîé òåïëîâîé ýíåðãèè (ìåíåå 
1 %) íå ìîæåò âûñòóïàòü äåéñòâåííûì ñïîñî
áîì âîçäåéñòâèÿ íà ðåøåíèÿ ýêîíîìè÷åñêèõ 
ñóáúåêòîâ.

Â ñâÿçè ñ ýòèì âîçíèêàåò íåîáõîäèìîñòü 
ñíèçèòü íîðìàòèâû íåãàòèâíîãî âîçäåéñòâèÿ 
è ðàçìåùåíèÿ îòõîäîâ äî ìèíèìàëüíîãî 
óðîâíÿ äëÿ ôîðìèðîâàíèÿ ó ýêîíîìè÷åñêèõ 
ñóáúåêòîâ â ñèñòåìå òåïëîñíàáæåíèÿ ìàòå
ðèàëüíîé çàèíòåðåñîâàííîñòè â ïåðåõîäå íà 
èñïîëüçîâàíèå âîçîáíîâëÿåìûõ èñòî÷íèêîâ 
ýíåðãèè.

Îñíîâíûìè ïðåèìóùåñòâàìè èñïîëüçî
âàíèÿ âîçîáíîâëÿåìûõ èñòî÷íèêîâ ýíåðãèè 
(ÂÈÝ) ÿâëÿþòñÿ èõ íåèñ÷åðïàåìûé õàðàêòåð, 
ýêîëîãè÷åñêàÿ ÷èñòîòà, øèðîêàÿ ðàñïðî
ñòðàíåííîñòü áîëüøèíñòâà ÂÈÝ, îòñóòñòâèå 
óãðîçû íåäîñòàòî÷íîñòè òîïëèâà, ýêîíîìèÿ 
â ñëó÷àÿõ íåîáîñíîâàííûõ êîëåáàíèé öåí íà 
èñêîïàåìîå òîïëèâî [2. Ñ.166].

Èñïîëüçîâàíèå ìåñòíûõ ÂÈÝ èìååò 
ýêîíîìè÷åñêóþ öåëåñîîáðàçíîñòü. Íàïðè
ìåð, çíà÷èòåëüíûé óäåëüíûé âåñ äðåâåñíûõ 
îòõîäîâ â êà÷åñòâå òîïëèâà äëÿ òåïëîâîé 
ýíåðãåòèêè Èðêóòñêîé îáëàñòè (îêîëî 28 %) 
îáóñëîâëåí òåì, ÷òî ðåãèîí ëèäèðóåò ïî îáú
åìàì çàãîòîâêè äðåâåñèíû [4. Ñ. 128].
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Ñëåäîâàòåëüíî, ãðàìîòíîå óñòàíîâëå
íèå íîðìàòèâîâ äîïóñòèìîãî íåãàòèâíîãî 
âîçäåéñòâèÿ è êîíòðîëü èõ ôàêòè÷åñêîãî 
ñîáëþäåíèÿ ìîæåò ñîçäàòü íåîáõîäèìîñòü 
èñïîëüçîâàíèÿ â òåïëîâîé ýíåðãåòèêå âîç
îáíîâëÿåìûõ èñòî÷íèêîâ ýíåðãèè. Íàëè÷èå 
ñòðîãîãî ýêîëîãè÷åñêîãî óñëîâèÿ îñóùåñò
âëåíèÿ äåÿòåëüíîñòè ìîæåò âûñòóïèòü 
ýôôåêòèâíûì ðû÷àãîì äëÿ ïðîâåäåíèÿ 
ìîäåðíèçàöèè, ðåêîíñòðóêöèè èëè ñòðîè
òåëüñòâà íîâûõ îñíîâíûõ ôîíäîâ èñòî÷íè
êîâ òåïëîñíàáæåíèÿ. Ïîëîæèòåëüíûé ýêî
ëîãè÷åñêèé ýôôåêò áóäåò çàêëþ÷àòüñÿ â 
çíà÷èòåëüíîì ñíèæåíèè ìàññû âûáðîñîâ çà
ãðÿçíÿþùèõ âåùåñòâ.

Çàêëþ÷åíèå. Äëÿ ïîâûøåíèÿ ýôôåê
òèâíîñòè ãîñóäàðñòâåííîãî ðåãóëèðîâàíèÿ 
ïðåäëàãàåì èñïîëüçîâàòü ðàçðàáîòàííóþ 

ìåòîäèêó îöåíêè ýíåðãåòè÷åñêîé áåçîïàñíî
ñòè ñèñòåìû òåïëîñíàáæåíèÿ ïðè ôîðìèðî
âàíèè ïðîãðàììû ðàçâèòèÿ ÒÝÊ â ÷àñòè, îòíî
ñÿùåéñÿ ê ðàçâèòèþ ñèñòåì òåïëîñíàáæåíèÿ. 
Îöåíêà óðîâíÿ ýíåðãåòè÷åñêîé áåçîïàñíîñòè 
ñèñòåìû òåïëîñíàáæåíèÿ íåîáõîäèìà îðãà
íàì ãîñóäàðñòâåííîé âëàñòè, îñóùåñòâëÿþ
ùèì ôóíêöèè â ñôåðå òåïëîñíàáæåíèÿ, äëÿ 
ðàçðàáîòêè è ðåàëèçàöèè êîìïëåêñà ìåðî
ïðèÿòèé, íàïðàâëåííûõ íà ïîâûøåíèå ñóùå
ñòâóþùåãî óðîâíÿ ÝÁÑÒ.

Èñïîëüçîâàíèå ïðåäëîæåííîé ìåòîäèêè 
ïðè ðàçðàáîòêå ïðîãðàììû ïîçâîëèò ïîâû
ñèòü ýôôåêòèâíîñòü ïðèíèìàåìûõ ðåøåíèé 
â îáëàñòè ðàçâèòèÿ ñèñòåì òåïëîñíàáæåíèÿ, 
òàê êàê ïðåäëîæåííûå ìåðû áóäóò îöåíåíû ñ 
òî÷êè çðåíèÿ âëèÿíèÿ íà óðîâåíü ýíåðãåòè÷å
ñêîé áåçîïàñíîñòè ñèñòåì òåïëîñíàáæåíèÿ.
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Â óñëîâèÿõ öèôðîâèçàöèè ñîâðåìåííàÿ ýêîíîìèêà îáóñëîâëèâàåò íåîáõîäèìîñòü çíà÷èòåëüíûõ èçìå
íåíèé. Îáúåêòîì èññëåäîâàíèÿ ÿâëÿåòñÿ ñèñòåìà óïðàâëåíèÿ ôîðìèðîâàíèåì è ðàçâèòèåì soft skills 
ïåðñîíàëà ïðåäïðèÿòèÿ â óñëîâèÿõ öèôðîâîé ýêîíîìèêè. Ïðåäìåò èññëåäîâàíèÿ – ñòðóêòóðà soft skills 
ïåðñîíàëà ïðåäïðèÿòèÿ, ñôîðìèðîâàííàÿ ñ ó÷åòîì òðåáîâàíèé öèôðîâîé ýêîíîìèêè. Öåëü èññëåäî
âàíèÿ – îáîñíîâàòü ðàçðàáîòêó ñèñòåìû óïðàâëåíèÿ ôîðìèðîâàíèåì è ðàçâèòèåì soft skills ïåðñîíàëà 
ïðåäïðèÿòèÿ â ñîîòâåòñòâèè ñ òðåáîâàíèÿìè è óñëîâèÿìè öèôðîâîé ýêîíîìèêè, èíòåãðèðîâàííîé â ñè
ñòåìó óïðàâëåíèÿ ïåðñîíàëîì ïðåäïðèÿòèÿ. Çàäà÷è èññëåäîâàíèÿ: îáîçíà÷èòü îñíîâíûå òåíäåíöèè è 
òðåáîâàíèÿ ê ñîâðåìåííîìó ðàáîòíèêó íà ðûíêå òðóäà, îáóñëîâëåííûå öèôðîâèçàöèåé ýêîíîìèêè;  ïðî
âåñòè îáçîð òî÷åê çðåíèÿ ó÷åíûõ íà îïðåäåëåíèå ïîíÿòèÿ soft skills; âûÿâèòü çíà÷èìîñòü äàííûõ íàâûêîâ 
äëÿ ðàçâèòèÿ íàöèîíàëüíîé ýêîíîìèêè â óñëîâèÿõ öèôðîâèçàöèè; âûÿâèòü ïðåäïîñûëêè äëÿ ñîçäàíèÿ 
ñèñòåìû óïðàâëåíèÿ ôîðìèðîâàíèåì è ðàçâèòèåì soft skills ïåðñîíàëà íà óðîâíå ñëóæáû ñèñòåìû óïðàâ
ëåíèÿ ïåðñîíàëîì è îõàðàêòåðèçîâàòü åå ýëåìåíòû. Ìåòîäîëîãèÿ è ìåòîäû èññëåäîâàíèÿ: ê îñíîâíûì 
ìåòîäàì èññëåäîâàíèÿ, èñïîëüçóåìûì â ðàáîòå, îòíîñÿòñÿ àíàëèç è îñìûñëåíèå îòêðûòîé èñòî÷íèêî
âîé áàçû ïî ïðîáëåìå èññëåäîâàíèÿ; àíàëèç öèôðîâûõ òðàíñôîðìàöèé è îñíîâíûõ òðåíäîâ íà ðûíêå 
òðóäà; òåîðåòè÷åñêèé îáçîð òî÷åê çðåíèÿ ó÷åíûõ íà îïðåäåëåíèå ïîíÿòèÿ «soft skills», àíàëèç âõîäÿùèõ 
â íåãî ñîñòàâëÿþùèõ, ìîäåëèðîâàíèå, ñèñòåìíûé ïîäõîä è ïðèíöèïû îáùåé òåîðèè óïðàâëåíèÿ ê ôîð
ìèðîâàíèþ è ðàçâèòèþ «soft skills» ïðè ðåàëèçàöèè ôóíêöèé óïðàâëåíèÿ ïåðñîíàëîì ñ ïðèìåíåíèåì 
ñêâîçíûõ òåõíîëîãèé. Âûÿâëåíû îñíîâíûå òåíäåíöèè è èçìåíåíèÿ, ïðîèñõîäÿùèå íà ðûíêå òðóäà ïîä 
âëèÿíèåì öèôðîâèçàöèè ýêîíîìèêè, âûäâèãàþùèå íîâûå òðåáîâàíèÿ ê çíà÷èìîñòè êîìïåòåíöèé ïåðñî
íàëà, ñâÿçàííûå ñ óìåíèåì èñïîëüçîâàòü öèôðîâûå òåõíîëîãèè, ñïîñîáíîñòüþ ê àäàïòèâíîñòè è âûñòðà
èâàíèþ ýôôåêòèâíûõ êîììóíèêàöèé, ïðèíÿòèþ ðåøåíèé â áûñòðî ìåíÿþùåéñÿ ñðåäå. Îáîçíà÷åíà êëþ
÷åâàÿ ðîëü soft skills â ñòðóêòóðå êîìïåòåíöèé ñîòðóäíèêà â óñëîâèÿõ ñòðåìèòåëüíûõ èíôîðìàöèîííûõ 
è òåõíîëîãè÷åñêèõ èçìåíåíèé è ñîêðàùåíèÿ æèçíåííîãî öèêëà ïðîôåññèé.  Ïðèâåäåí îáçîð ðàçëè÷íûõ 
òî÷åê çðåíèÿ ó÷åíûõ íà îïðåäåëåíèå ïîíÿòèÿ soft skills, íà îñíîâå êîòîðîãî ïðîâåäåíà èõ ñèñòåìàòèçà
öèÿ è ðàñïðåäåëåíèå ïî ôóíêöèÿì ìåíåäæìåíòà è óïðàâëåíèÿ ïåðñîíàëîì äëÿ âûáîðà ñîîòâåòñòâóþ
ùèõ ñêâîçíûõ òåõíîëîãèé äëÿ èõ ôîðìèðîâàíèÿ è ðàçâèòèÿ.  Îáîñíîâàíà íåîáõîäèìîñòü è ðàçðàáîòàíà 
ñèñòåìà óïðàâëåíèÿ ôîðìèðîâàíèåì è ðàçâèòèåì soft skills ïåðñîíàëà ïðåäïðèÿòèÿ, èíòåãðèðîâàííàÿ â 
ñèñòåìó óïðàâëåíèÿ ïåðñîíàëîì. Ïðåäëîæåíû âàðèàíòû ðåàëèçàöèè ôóíêöèé óïðàâëåíèÿ ôîðìèðîâà
íèåì è ðàçâèòèåì soft skills ïåðñîíàëà ñ èñïîëüçîâàíèåì ñêâîçíûõ òåõíîëîãèé

Êëþ÷åâûå ñëîâà: öèôðîâàÿ ýêîíîìèêà, soft skills, ñèñòåìà óïðàâëåíèÿ, ôîðìèðîâàíèå è ðàçâèòèå soft skills ïåðñîíà
ëà ïðåäïðèÿòèÿ, ñêâîçíûå òåõíîëîãèè, îñíîâíûå òåíäåíöèè, ýôôåêòèâíàÿ êîììóíèêàöèÿ, êîìïåòåíöèè, æèçíåííûé 
öèêë ïðîôåññèé, ìåíåäæìåíò
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The article identifies the main trends and changes taking place in the labor market under the influence of digital
ization of the economy, putting forward new requirements for the importance of personnel competencies related 
to the ability to use digital technologies, the ability to adapt and build effective communications, decisionmaking 
in a rapidly changing and uncertain environment. The object of the study is the management system for the for
mation and development of soft skills of enterprise personnel in the digital economy. The subject of the research 
is the structure of enterprise personnel soft skills, formed taking into account the requirements of the digital 
economy. The purpose of the research is to substantiate the management system development for the formation 
of soft skills of enterprise personnel in accordance with the requirements and conditions of the digital economy, 
integrated into the human resource management system of the enterprise. The research objectives: to identify 
the main trends and requirements to the modern employee in the labor market, due to the digitalization of the 
economy; to review the views of scientists on the definition of soft skills; to identify the importance of these skills 
for the development of the national economy under conditions of digitalization; to identify the prerequisites for 
creating a management system for the formation and development of soft skills personnel at the level of human 
resources management system and to characterize its elements. The main research methods used in the work 
include the analysis and comprehension of the open source base on the research problem; analysis of digital 
transformations and the main trends in the labor market; theoretical review of scientists’ views on the definition of 
“soft skills”, analysis of its components, modeling, system approach and principles of general management the
ory to the formation and development of “soft skills” when implementing personnel management functions using 
endtoend technologies. The key role of soft skills in the structure of employee competencies in the conditions 
of rapid information and technological changes and the shortening of the life cycle of professions is outlined. 
The review of various points of view of scientists on the definition of soft skills is carried out, on the basis of which 
their systematization and distribution by functions of management and personnel management for the selec
tion of appropriate endtoend technologies for their formation and development is carried out. The necessity 
is substantiated and a management system for the formation and development of soft skills of the company’s 
personnel integrated into the personnel management system is developed. The variants of implementing the 
functions of managing the formation and development of soft skills of personnel using endtoend technologies 
are proposed

Keywords: Digital economy, soft skills, management system, formation and development of soft skills of enterprise person
nel, endtoend technologies, main trends, effective communication, competencies, life cycle of professions, management

Ââåäåíèå. Ñîâðåìåííàÿ ýêîíîìèêà, àê
òèâíî ðàçâèâàþùàÿñÿ â ïîñëåäíåå äå

ñÿòèëåòèå â óñëîâèÿõ öèôðîâèçàöèè, îáó
ñëàâëèâàåò íåîáõîäèìîñòü òðàíñôîðìàöèè 
âñåõ ïðîèñõîäÿùèõ ïðîöåññîâ. Èçìåíåíèÿ, 
áåçóñëîâíî, ïîâëèÿëè íà ñîñòîÿíèå è ðàçâè
òèå ðûíêà òðóäà – ñòðóêòóðó ñïðîñà, ôîðìà
òû çàíÿòîñòè, ìîäåëè è ñîäåðæàíèå ðàáîòû, 
÷òî ïðèâåëî ê ïåðåîñìûñëåíèþ ñîîòíîøå
íèÿ çíà÷èìîñòè îïðåäåëåííûõ êîìïåòåíöèé 
ïåðñîíàëà. Ýòî êàñàåòñÿ òàê íàçûâàåìûõ 
soft skills, èëè «ìÿãêèõ» íàâûêîâ, íå «çàêðå
ïëåííûõ» çà êîíêðåòíîé ïðîôåññèåé, ïîçâî
ëÿþùèõ ðàáîòíèêó ïîëó÷èòü êîíêóðåíòíûå 
ïðåèìóùåñòâà. Ê íèì îòíîñÿòñÿ óìåíèå èñ
ïîëüçîâàòü öèôðîâûå òåõíîëîãèè, àäàïòèâ
íîñòü, ñïîñîáíîñòü âûñòðàèâàòü ýôôåêòèâ
íûå êîììóíèêàöèè è ïðèíèìàòü ðåøåíèÿ â 
áûñòðî ìåíÿþùåéñÿ ñðåäå è äð. 

Íà ìèðîâîì ðûíêå òðóäà âñå áîëüøåå 
ðàçâèòèå ïðèîáðåòàåò êîíöåïöèÿ «÷åëîâå
êîöåíòðèçìà». Âàæíîñòü ÷åëîâå÷åñêèõ ðå
ñóðñîâ, êàê êëþ÷åâîãî ýëåìåíòà â ðàçâèòèè 
öèôðîâîé ýêîíîìèêè, ïîä÷åðêèâàåòñÿ â Ôå

äåðàëüíîé ïðîãðàììå «Öèôðîâàÿ ýêîíîìèêà 
Ðîññèéñêîé Ôåäåðàöèè» [2]. 

Âíåäðåíèå ýëåìåíòîâ öèôðîâîé ýêî
íîìèêè âî âñå ñôåðû äåÿòåëüíîñòè âåäåò ê 
çíà÷èòåëüíûì èçìåíåíèÿì  áèçíåñïðîöåññîâ 
ïðåäïðèÿòèé, à òàêæå âîçíèêíîâåíèþ íîâûõ 
ïðîôåññèé – áèîôàðìàêîëîã, ñèñòåìíûé áèî
òåõíîëîã, ITìåäèê, óðáàíèñòýêîëîã, àðõèòåê
òîð «ýíåðãîíóëåâûõ» äîìîâ, àðõèòåêòîð æèâûõ 
ñèñòåì è äð. [8]. Îáîðîòíîé ñòîðîíîé ïðîèñ
õîäÿùèõ èçìåíåíèé ÿâëÿåòñÿ âûñâîáîæäåíèå 
÷åëîâå÷åñêèõ ðåñóðñîâ. Ñóùåñòâóåò ðèñê òîãî, 
÷òî îòäåëüíûå âèäû ÷åëîâå÷åñêîé äåÿòåëüíî
ñòè, êîòîðûå ìîæíî àëãîðèòìèçèðîâàòü, èñ
÷åçíóò, îíè áóäóò àâòîìàòèçèðîâàíû. Òàê, ïî 
ïðîãíîçàì McKinsey Global Institute, èççà ïî
âñåìåñòíîé ðîáîòèçàöèè ê 2055  ã. ñîêðàùå
íèþ ïîäëåæàò îêîëî 50 % ðàáî÷èõ ìåñò [15].

Îäíàêî ðîëü ÷åëîâåêà è â íîâûõ óñëî
âèÿõ îñòàåòñÿ ïåðâîñòåïåííîé. Åãî ãëàâíàÿ 
çàäà÷à ñîñòîèò â ïðèíÿòèè òâîð÷åñêèõ ðåøå
íèé, íà êîòîðûå íå ñïîñîáåí èñêóññòâåííûé 
èíòåëëåêò. Â ïåðñïåêòèâå ñôîðìèðóþòñÿ òðè 
êëàññà ïðîôåññèé: 
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1) ïðîôåññèè, êîòîðûå îïèðàþòñÿ íà ñî
öèàëüíûå è êîãíèòèâíûå ñïîñîáíîñòè, ñâÿ
çàííûå ñ àâòîìàòèçàöèåé; 

2) íîâûå ïðîôåññèè, êëþ÷åâàÿ ðîëü â 
êîòîðûõ áóäåò îòâåäåíà èííîâàòîðàìðàçðà
áîò÷èêàì öèôðîâûõ ïðîäóêòîâ;  

3) îïåðàòîðû, îáñëóæèâàþùèå ïðîäóêòû 
öèôðîâèçàöèè [6]. 

Ìàëîýôôåêòèâíûå ðàáî÷èå ìåñòà è 
ïåðñîíàë áóäóò çàìåíåíû [7]. 

Àêòóàëüíîñòü. Æèçíåííûé öèêë ïðîôåñ
ñèé ïîñòîÿííî ñîêðàùàåòñÿ. Èíôîðìàöèÿ è 
òåõíîëîãèè ñòðåìèòåëüíî óñòàðåâàþò. Ýòî 
ïðèâîäèò ê òîìó, ÷òî ñïåöèàëüíûå íàâûêè 
óñòàðåâàþò áûñòðåå, ÷åì äëèòñÿ îáó÷åíèå 
èì â âóçàõ. Ïðè ýòîì âñòàåò âîïðîñ î ñîîò
âåòñòâèè ðàáî÷åé ñèëû, òðåáîâàíèÿì ñîâðå
ìåííîãî öèôðîâîãî ìèðà [6]. ×òîáû îðèåíòè
ðîâàòüñÿ â áûñòðîìåíÿþùåéñÿ ñðåäå è áûòü 
âîñòðåáîâàííûì íà ðûíêå òðóäà, ñîâðåìåí
íîìó ÷åëîâåêó íåîáõîäèìî îáëàäàòü îïðåäå
ëåííûìè íàâûêàìè è ðàçâèâàòü èõ â òå÷åíèå 
âñåé ïðîôåññèîíàëüíîé äåÿòåëüíîñòè. Äëÿ 
ýòîãî ïðîâîäÿòñÿ íàó÷íîîáðàçîâàòåëüíûå 
ìåðîïðèÿòèÿ, ðåàëèçóþòñÿ ïðîãðàììû ïî
âûøåíèÿ êâàëèôèêàöèè ñ ó÷àñòèåì âåäóùèõ 
óíèâåðñèòåòîâ è ýêñïåðòîâ â îáëàñòè öèôðî
âèçàöèè. 

Íà óðîâíå ñëóæá óïðàâëåíèÿ ïåðñîíà
ëîì ïðåäïðèÿòèÿ ñîçäàþòñÿ ñèñòåìû óïðàâ
ëåíèÿ ôîðìèðîâàíèåì è ðàçâèòèåì soft 
skills, ÷òî áóäåò ñïîñîáñòâîâàòü ïîâûøåíèþ 
ýôôåêòèâíîñòè ïðîôåññèîíàëüíîé äåÿòåëü
íîñòè ñîòðóäíèêîâ è êîíêóðåíòîñïîñîáíîñòè 
ïðåäïðèÿòèÿ â öåëîì. 

Îáúåêòîì èññëåäîâàíèÿ ÿâëÿåòñÿ ñè
ñòåìà óïðàâëåíèÿ ôîðìèðîâàíèåì è ðàçâè
òèåì soft skills ïåðñîíàëà ïðåäïðèÿòèÿ â óñ
ëîâèÿõ öèôðîâîé ýêîíîìèêè.

Ïðåäìåò èññëåäîâàíèÿ – ñòðóêòóðà soft 
skills ïåðñîíàëà ïðåäïðèÿòèÿ, ñôîðìèðî
âàííàÿ ñ ó÷åòîì òðåáîâàíèé öèôðîâîé ýêî
íîìèêè.

Öåëü èññëåäîâàíèÿ – îáîñíîâàòü ðàçðà
áîòêó ñèñòåìû óïðàâëåíèÿ ôîðìèðîâàíèåì è 
ðàçâèòèåì soft skills ïåðñîíàëà ïðåäïðèÿòèÿ 
â ñîîòâåòñòâèè ñ òðåáîâàíèÿìè è óñëîâèÿìè 
öèôðîâîé ýêîíîìèêè, èíòåãðèðîâàííîé â ñè
ñòåìó óïðàâëåíèÿ ïåðñîíàëîì ïðåäïðèÿòèÿ.

Çàäà÷è èññëåäîâàíèÿ: 
– îáîçíà÷èòü îñíîâíûå òåíäåíöèè è òðå

áîâàíèÿ ê ñîâðåìåííîìó ðàáîòíèêó íà ðûíêå 
òðóäà, îáóñëîâëåííûå öèôðîâèçàöèåé ýêî
íîìèêè; 

– ïðîâåñòè îáçîð òî÷åê çðåíèÿ ó÷åíûõ íà 
îïðåäåëåíèå ïîíÿòèÿ soft skills;

– âûÿâèòü çíà÷èìîñòü äàííûõ íàâûêîâ 
äëÿ ðàçâèòèÿ íàöèîíàëüíîé ýêîíîìèêè â óñ
ëîâèÿõ öèôðîâèçàöèè; 

– âûÿâèòü ïðåäïîñûëêè äëÿ ñîçäàíèÿ 
ñèñòåìû óïðàâëåíèÿ ôîðìèðîâàíèåì è ðàç
âèòèåì soft skills ïåðñîíàëà íà óðîâíå ñëóæáû 
ñèñòåìû óïðàâëåíèÿ ïåðñîíàëîì è îõàðàêòå
ðèçîâàòü åå ýëåìåíòû. 

Ìåòîäîëîãèÿ è ìåòîäû èññëåäîâàíèÿ. 
Ê îñíîâíûì ìåòîäàì èññëåäîâàíèÿ, èñïîëü
çóåìûì â ðàáîòå, îòíîñÿòñÿ àíàëèç è îñ
ìûñëåíèå îòêðûòîé èñòî÷íèêîâîé áàçû ïî 
ïðîáëåìå èññëåäîâàíèÿ; àíàëèç öèôðîâûõ 
òðàíñôîðìàöèé è îñíîâíûõ òðåíäîâ íà ðûí
êå òðóäà; òåîðåòè÷åñêèé îáçîð òî÷åê çðåíèÿ 
ó÷åíûõ íà îïðåäåëåíèå ïîíÿòèÿ «soft skills», 
àíàëèç âõîäÿùèõ â íåãî ñîñòàâëÿþùèõ, ìî
äåëèðîâàíèå, ñèñòåìíûé ïîäõîä è ïðèíöèïû 
îáùåé òåîðèè óïðàâëåíèÿ ê ôîðìèðîâàíèþ 
è ðàçâèòèþ «soft skills» ïðè ðåàëèçàöèè ôóíê
öèé óïðàâëåíèÿ ïåðñîíàëîì ñ ïðèìåíåíèåì 
ñêâîçíûõ òåõíîëîãèé.

Ðàçðàáîòàííîñòü òåìû. Ïðîáëåìå ôîð
ìèðîâàíèÿ è ðàçâèòèÿ soft skills ïåðñîíàëà â 
íîâûõ óñëîâèÿõ öèôðîâèçàöèè ýêîíîìèêè ïî
ñâÿùåíû ïóáëèêàöèè ñëåäóþùèõ ðîññèéñêèõ 
è çàðóáåæíûõ èññëåäîâàòåëåé: Ì. È.  Áåð
êîâè÷, Â. Äàâèäîâîé, Þ. Ì. Äàâëåòøèíîé, 
È.  Â. Äîäîðèíîé, Ô. Çååð, À.  È. Èâîíèíîé, 
Å. Ñ. Ïàòóòèíîé, Ë.Ï. Ñèíÿåâîé, Ë. Í. Ñòå
ïàíîâîé, Â. Øèïèëîâà, È. È. ×åðêàñîâîé, 
Ë. Â. ×åðíåöîâîé, Î. Ë. ×óëàíîâîé, À. À. ßíîâ
ñêîé, Ò. À.  ßðêîâîé è äð. 

Àíàëèç íàó÷íûõ âçãëÿäîâ ïîçâîëèë çà
êëþ÷èòü, ÷òî â íàóêå îòñóòñòâóåò îäíîçíà÷íîå 
îïðåäåëåíèå òåðìèíà, õàðàêòåðèçóþùåãî 
íàâûêè, íåîáõîäèìûå ñîòðóäíèêàì â óñëîâè
ÿõ öèôðîâîé ýêîíîìèêè, à òàêæå èõ êëàññè
ôèêàöèÿ. Â ïóáëèêàöèÿõ äåëàåòñÿ àêöåíò íà 
òîì, ÷òî â óñëîâèÿõ öèôðîâèçàöèè ýêîíîìèêè 
íà ïåðâûé ïëàí âûõîäÿò íàäïðîôåññèîíàëü
íûå èëè êðîññêîíòåêñòíûå íàâûêè, èëè soft 
skills – «ìÿãêèå», «ãèáêèå» íàâûêè, êîòîðûå íå 
«çàêðåïëåíû» çà êîíêðåòíîé ïðîôåññèåé, êàê 
hard skill («æ¸ñòêèå íàâûêè»), íî ïîçâîëÿþò 
ðàáîòíèêó ïîëó÷èòü êîíêóðåíòíûå ïðåèìó
ùåñòâà. Soft skills ñâÿçûâàþò ñ ëè÷íîñòíûìè 
êà÷åñòâàìè ðàáîòíèêà è ñòåïåíüþ ðàçâèòèÿ 
ñîöèàëüíûõ íàâûêîâ è ñïîñîáíîñòåé  (àäàï
òàöèÿ, ýôôåêòèâíàÿ êîììóíèêàöèÿ, óìåíèå 
ðàáîòàòü â êîìàíäå, ýìîöèîíàëüíûé èíòåë
ëåêò è ò. ï.), à òàêæå ñïîñîáíîñòÿìè ïðèíè
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ìàòü ðåøåíèÿ, áðàòü íà ñåáÿ îòâåòñòâåí
íîñòü, áûòü äèñöèïëèíèðîâàííûì. 

Ê hard skills îòíîñÿò ñïåöèôè÷åñêèå çíà
íèÿ è óìåíèÿ äëÿ êîíêðåòíûõ ïðîôåññèé, áà
çîâûå ïðîôåññèîíàëüíûå íàâûêè, êîòîðûå 
çà 7...10 ëåò óñòàðåâàþò. Äëÿ îñâîåíèÿ íîâûõ 
çíàíèé è íàâûêîâ ïðîôåññèîíàëàì íóæíû 

soft skills. Òàêæå äëÿ ïîâûøåíèÿ ýôôåêòèâíî
ñòè äåÿòåëüíîñòè íåîáõîäèìû óìåíèå ðàáî
òàòü ñ èíôîðìàöèåé, êîììóíèêàöèîííûå íà
âûêè, íàâûêè ñàìîîðãàíèçàöèè, òâîð÷åñêèå 
ñïîñîáíîñòè.

Â òàáë. 1 ïðåäñòàâëåíû îïðåäåëåíèÿ  
soft skills, äàííûå ðàçëè÷íûìè àâòîðàìè.

Òàáëèöà 1 / Table 1

Ðàçëè÷íûå òî÷êè çðåíèÿ àâòîðîâ íà îïðåäåëåíèå ïîíÿòèÿ è ñîñòàâëÿþùèå soft skills / 
The authors’ different points of view on the definition of the concept and components of soft skills

Èñòî÷íèê / 
Source Îïðåäåëåíèå / Definition

E. Ãàéäó÷åíêî, 
À. Ìàðóøåâ / 
E. Gaiduchenko, 
A. Marushev

Íàâûêè, ïîìîãàþùèå óñïåøíî äîíîñèòü ñâîè èäåè, áûñòðî íàõîäèòü îáùèé ÿçûê ñ îêðóæàþùè
ìè, çàâîäèòü è óäåðæèâàòü ñâÿçè; îíè ñâÿçàíû ñ òåì, êàê ëþäè âçàèìîäåéñòâóþò ìåæäó ñîáîé è 
íåîáõîäèìû êàê äëÿ ïîâñåäíåâíîé æèçíè, òàê è äëÿ ðàáîòû [9] / Skills that help you successfully 
communicate your ideas, quickly find a common language with others, make and keep connections; 
they are related to how people interact with each other and are necessary for both everyday life and 
work

Â. À. Äàâèäîâà, 
Ë. Â.×åðíåöîâà / 
V. A. Davydova,
L. V.Chernetsova

Êà÷åñòâà, îáåñïå÷èâàþùèå ýôôåêòèâíîå è ãàðìîíè÷íîå âçàèìîäåéñòâèå ñ äðóãèìè ëþäüìè; 
ïðèîáðåòåííûå íàâûêè, ïîëó÷åííûå ÷åëîâåêîì ïîñðåäñòâîì ëè÷íîãî æèçíåííîãî îïûòà è 
äîïîëíèòåëüíîãî îáðàçîâàíèÿ, èñïîëüçóåìûå èì äëÿ äàëüíåéøåãî ðàçâèòèÿ â ïðîôåññèîíàëü
íîé äåÿòåëüíîñòè [5] / Qualities that ensure effective and harmonious interaction with other people; 
acquired skills acquired by a person through personal life experience and additional education, used 
by him for further development in professional activities

Î. Â. Áóðäþãîâà, 
Î. Í. Êîðêåøêî, 
Í. Ñ. Ôåä÷åíêî / 
O. V. Burdyugova,
O. N. Korkeshko,
N. S. Fedchenko 

Ëè÷íûå êà÷åñòâà, íàâûêè ìåæëè÷íîñòíîãî îáùåíèÿ è äîïîëíèòåëüíûå çíàíèÿ. Ê ïåðâîé ãðóïïå 
îòíîñÿòñÿ êðåàòèâíîñòü; êðèòè÷åñêîå ìûøëåíèå; òàéììåíåäæìåíò; óâàæåíèå ê êóëüòóðå 
äðóãèõ íàðîäîâ; ýòèêåò è õîðîøèå ìàíåðû; îòâåòñòâåííîñòü; ÷åñòíîñòü; ÷óâñòâî ñîáñòâåííîãî 
äîñòîèíñòâà; ñî÷óâñòâèå. Êî âòîðîé – êîììóíèêàòèâíûå íàâûêè; íàâûêè ðàçðåøåíèÿ êîíôëèê
òîâ; óìåíèå ðàáîòàòü â êîìàíäå; ðàáî÷àÿ ýòèêà. Ê òðåòüåé – projectmanagement; èñêóññòâî 
âåäåíèÿ ïåðåãîâîðîâ; íàâûêè ðåøåíèÿ ïðîáëåì; áèçíåñìåíåäæìåíò [10] / Personal qualities, 
interpersonal communication skills and additional knowledge. The first group includes creativity; 
critical thinking; time management; respect for the culture of other nations; etiquette and good man
ners; responsibility; honesty; selfesteem; empathy. To the second – communication skills; conflict 
resolution skills; ability to work in a team; work ethic. To the third – projectmanagement; the art of 
negotiation; problemsolving skills; business management

À. È. Èâîíèíà, 
Î. Ë. ×óëàíîâà, 
Þ. Ì. Äàâëåòøèíà / 
A. I. Ivonina, 
O. L. Chulanova, 
Yu. M. Davletshina

Ñîöèàëüíîòðóäîâàÿ õàðàêòåðèñòèêà ñîâîêóïíîñòè çíàíèé, óìåíèé, íàâûêîâ è ìîòèâàöèîííûõ 
õàðàêòåðèñòèê ðàáîòíèêà â ñôåðå âçàèìîäåéñòâèÿ ìåæäó ëþäüìè; óìåíèÿ óáåæäàòü è âåñòè 
ïåðåãîâîðû; óïðàâëÿòü ñâîèì âðåìåíåì; ýìîöèîíàëüíîãî èíòåëëåêòà; ëèäåðñòâà, êîòîðûå 
ïîçâîëÿþò óñïåøíî âûïîëíÿòü ðàáîòû, ñîîòâåòñòâóþùèå òðåáîâàíèÿì äîëæíîñòè è ñòðàòå
ãè÷åñêèì öåëÿì ïðåäïðèÿòèÿ; ýòî õàðàêòåðèñòèêà êà÷åñòâ, õàðàêòåðèçóþùèõ ïðàêòè÷åñêè âñå 
ýëåìåíòû ãîòîâíîñòè ïåðñîíàëà ê ýôôåêòèâíîìó òðóäó â çàäàííîé ñèòóàöèè íà ðàáî÷åì ìåñòå â 
òðóäîâîì êîëëåêòèâå [11] / Social and labor characteristics of the totality of knowledge, skills, skills 
and motivational characteristics of an employee in the field of interaction between people; the ability 
to convince and negotiate; manage their time; emotional intelligence; leadership, which allow them to 
successfully perform work that meets the requirements of the position and the strategic goals of the 
enterprise; this is a characteristic of qualities that characterize almost all elements of staff readiness 
for effective work in a given situation at the workplace in the workforce

Ï. Â. Êîðêóøêî / 
P. V. Korkushko

Âðîæäåííûå è ïðèîáðåòåííûå êîìïåòåíöèè, ôîðìèðóåìûå ñ ÷åðåç ëè÷íûé îïûò, ñ ïîìîùüþ 
äîïîëíèòåëüíîãî îáðàçîâàíèÿ, ó÷àñòèÿ â äåÿòåëüíîñòè îáùåñòâåííûõ îðãàíèçàöèé. Ýòî êîììó
íèêàòèâíûå íàâûêè; êðèòè÷åñêîå ìûøëåíèå; ëèäåðñòâî; íàâûêè ðàáîòû â êîìàíäå; ñàìîîðãà
íèçàöèÿ è äð. [1] / Innate and acquired competencies formed through personal experience, with the 
help of additional education, participation in the activities of public organizations. These are communi
cation skills; critical thinking; leadership; teamwork skills; selforganization, etc.

Ñ. Ìàìàåâà / 
S. Mamaeva

Ëè÷íîñòíûå êà÷åñòâà, êîòîðûå îáåñïå÷èâàþò ñàìîñòîÿòåëüíîñòü ïðèíÿòèÿ ðåøåíèé è óïðàâëå
íèå [12] / Personal qualities that ensure independence of decisionmaking and management
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Ë. Ï. Ñèíÿåâà, 
È. Â. Äîäîðèíà, 
Å. Ñ. Ïàòóòèíà / 
L. P.Sinyaeva,
I. V. Dodorina, 
E. S. Patutina

Íàâûêè, êîòîðûå ïîçâîëèëè ÷åëîâåêó ïðîéòè òðàíñôîðìàöèþ îò ñîñòîÿíèÿ «ïðèäàòîê ìàøèíû» 
ê ñîñòîÿíèþ «òâîðöà». Ê ÷èñëó àêòóàëüíûõ êîìïåòåíöèé ýòîãî êëàññà îòíîñÿòñÿ àäàïòèâíîñòü è 
ãîòîâíîñòü ê èçìåíåíèÿì; ñïîñîáíîñòü ê ñîòðóäíè÷åñòâó è ðàáîòå â êîìàíäå; óìåíèå óáåæäàòü; 
êðåàòèâíîñòü âî âñåõ ñôåðàõ áèçíåñà; ýìîöèîíàëüíûé èíòåëëåêò [13] / Skills that allowed a person 
to undergo a transformation from the state of «appendage of the machine» to the state of «creator». The 
relevant competencies of this class include adaptability and readiness for change; the ability to cooperate 
and work in a team; the ability to convince; creativity in all areas of business; emotional intelligence

Î. Â. Ñîñíèöêàÿ / 
O. V. Sosnitskaya

Êîììóíèêàòèâíûå è óïðàâëåí÷åñêèå òàëàíòû, ê êîòîðûì îòíîñÿòñÿ óìåíèå óïðàâëÿòü, óáåæ
äàòü, áûòü ëèäåðîì, ñîçäàâàòü ïðåçåíòàöèè, ðàçðåøàòü êîíôëèêòû, íàõîäèòü ïîäõîä ê ëþäÿì 
– îáùå÷åëîâå÷åñêèå êà÷åñòâà è íàâûêè, íå ïðèñóùèå ëþäÿì îïðåäåëåííîé ïðîôåññèè [3] / 
Communicative and managerial talents, which include the ability to manage, convince, be a leader, 
create presentations, resolve conflicts, find an approach to people – universal qualities and skills that 
are not inherent in people of a certain profession

Ò. ß. ßðêîâà / 
T. Ya . Yarkova

Äîìèíèðóþùèå óìåíèÿ ñîâðåìåííîé ëè÷íîñòè, ê êîòîðûì  îòíîñÿòñÿ: óìåíèå íàõîäèòü è îáðà
áàòûâàòü èíôîðìàöèþ; êîììóíèêàòèâíûå íàâûêè; îòêðûòîñòü íîâîìó è óìåíèå â íåì îðèåíòèðî
âàòüñÿ; àêòèâíîñòü è «êðèòè÷íûé õàðàêòåð ìûøëåíèÿ; æåëàíèå è ñòðåìëåíèå ïîñòîÿííî ñàìîñî
âåðøåíñòâîâàòüñÿ è äð.» [4] / The dominant skills of a modern personality, which include: the ability to 
find and process information; communication skills; openness to new things and the ability to navigate in 
it; activity and «critical nature of thinking; the desire and desire to constantly improve themselves, etc.»

Îêîí÷àíèå òàáë. 1

Íà îñíîâå îáîáùåíèÿ äàííûõ òàáë. 1 
ìîæíî ñäåëàòü âûâîä, ÷òî soft skills: 

1) ìîãóò áûòü âðîæäåííûìè è ïðèîáðå
òåííûìè; 

2) íåîáõîäèìû äëÿ óñïåøíîãî âûïîëíå
íèÿ ðàáîòû è ðàçâèòèÿ â ïðîôåññèîíàëüíîé 
äåÿòåëüíîñòè; 

3) âêëþ÷àþò êîììóíèêàòèâíûå íàâûêè 
è íàâûêè ðàáîòû â êîìàíäå; íàâûêè ñàìîîð
ãàíèçàöèè è ñàìîêîíòðîëÿ; ýìîöèîíàëüíûé 
èíòåëëåêò; àäàïòèâíîñòü; ãîòîâíîñòü ê èçìå
íåíèÿì; ñïîñîáíîñòü ê îáó÷åíèþ; êðåàòèâ
íîñòü; êðèòè÷åñêîå ìûøëåíèå è äð.

Çíà÷èìîñòü soft skills ïîä÷åðêèâàåòñÿ 
îòå÷åñòâåííûìè è çàðóáåæíûìè ó÷åíûìè. Îò 
soft skills âî ìíîãîì çàâèñèò óñïåõ ïðîôåññè
îíàëüíîé äåÿòåëüíîñòè ñîòðóäíèêîâ, ðåçóëü
òàòû èõ òðóäà è âñåé êîìïàíèè.

Íàëè÷èå ó ñîòðóäíèêîâ îïðåäåëåííûõ 
íàâûêîâ ïîçâîëèò îðãàíèçîâàòü èõ äåÿòåëü
íîñòü è íèâåëèðîâàòü ðèñêè íåýôôåêòèâíîãî 
èñïîëüçîâàíèÿ ïåðñîíàëà íà ïðåäïðèÿòèè.

Â óñëîâèÿõ öèôðîâèçàöèè íàöèîíàëüíîé 
ýêîíîìèêè, âûäâèãàþùåé íîâûå òðåáîâàíèÿ 
ê êîìïåòåíöèÿì ïåðñîíàëà è óðîâíþ èõ ïîä
ãîòîâêè, íåîáõîäèìû êîðåííûå èçìåíåíèÿ, 
íàïðàâëåííûå íà ðàçâèòèå soft skills ñîòðóä
íèêîâ ïîñðåäñòâîì êîìïëåêñíûõ ìåðîïðèÿ
òèé ïðè ó÷àñòèè ãîñóäàðñòâà, îáðàçîâàòåëü
íûõ ó÷ðåæäåíèé, ðàáîòîäàòåëåé è ðàáîòíèêà. 
Â îòå÷åñòâåííîé ëèòåðàòóðå íåìíîãî òðóäîâ 
ïî ðàçâèòèþ soft skills ðàáîòíèêîâ ïðåäïðèÿ
òèé â ðàìêàõ ñëóæá óïðàâëåíèÿ ïåðñîíàëîì, 
îñîáåííî ñ ïðèìåíåíèåì öèôðîâûõ òåõíîëî

ãèé, îòñóòñòâóåò ìåõàíèçì ðåàëèçàöèè ïðî
ãðàìì ðàçâèòèÿ íàâûêîâ ñîâìåñòíî ñî âñåìè 
çàèíòåðåñîâàííûìè ó÷àñòíèêàìè.

Â ýòîé ñâÿçè íåîáõîäèìû ñèñòåìàòèçàöèÿ 
íàïðàâëåíèé è ñïîñîáîâ ðàçâèòèÿ ïåðñîíà
ëà, ðàçðàáîòêà íà óðîâíå ñëóæáû óïðàâëåíèÿ 
ïåðñîíàëîì ïðåäïðèÿòèÿ ñèñòåìû óïðàâëåíèÿ 
ôîðìèðîâàíèåì è ðàçâèòèåì àêòóàëüíûõ íà
âûêîâ ó ñîòðóäíèêîâ, ñïîñîáñòâóþùèõ áûñòðî
ìó âíåäðåíèþ èííîâàöèé â ðàçëè÷íûå ñôåðû 
íàöèîíàëüíîé ýêîíîìèêè ñ èñïîëüçîâàíèåì 
öèôðîâûõ òåõíîëîãèé, ó÷èòûâàÿ ðîñò ýêîíî
ìè÷åñêîé èçîëÿöèè ÐÔ â óñëîâèÿõ ñàíêöèé è 
ðàçâèòèÿ èìïîðòîçàìåùåíèÿ.

Ðåçóëüòàòû èññëåäîâàíèÿ. Îïèñàííûå 
òåíäåíöèè íà ðûíêå òðóäà â óñëîâèÿõ öèô
ðîâèçàöèè ýêîíîìèêè ïðèâîäÿò ê ïåðåîñ
ìûñëåíèþ ïðîôåññèîíàëüíîêâàëèôèêàöè
îííîé ñòðóêòóðû ñîòðóäíèêîâ. Îòïàäàåò åå 
«ïðèâÿçêà» ê hard skills, ê «ïðîôåññèîíàëü
íîé èäåíòèôèêàöèè» ñîòðóäíèêà, âîçíèêàåò 
íåîáõîäèìîñòü â ïîñòîÿííîì ïåðåîáó÷åíèè 
ïåðñîíàëà è ðàçâèòèè soft skills. Ñîâðåìåí
íûå îðãàíèçàöèè íóæäàþòñÿ â íîâîì òèïå 
ñîòðóäíèêîâ ñ ãèáêèì ìûøëåíèåì. Öåííûìè 
ñòàíîâÿòñÿ íå òå ðàáîòíèêè, êîòîðûå ìíîãî 
çíàþò, à òå, êîòîðûå óìåþò áûñòðî ðåàãèðî
âàòü íà èçìåíåíèÿ, ýôôåêòèâíî ó÷èòüñÿ, âû
ñòðàèâàòü êîììóíèêàöèè, ðàçâèâàòüñÿ ñàìè 
è ðàçâèâàòü ñâîþ êîìïàíèþ, âíåäðÿòü â áèç
íåñïðîöåññû ñâîè èäåè è íåñòàíäàðòíûå 
ðåøåíèÿ. 

Ïðîâåäÿ àíàëèç îïðåäåëåíèé è ñîñòàâ
ëÿþùèõ soft skills, ìîæíî ñäåëàòü âûâîä, ÷òî 
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soft skills – ýòî íàáîð êîìïåòåíöèé è êà÷åñòâ, 
êîòîðûìè äîëæåí îáëàäàòü ëþáîé ñîòðóäíèê, 
ýòî óïðàâëåí÷åñêèå íàâûêè, èñïîëüçóåìûå â 
ïðîöåññå ðåàëèçàöèè ôóíêöèé ñïåöèàëèñòà. 
Ëþáîé ñîòðóäíèê, îáëàäàÿ äàííûìè íàâû
êàìè, ñòàíîâèòñÿ ìåíåäæåðîì îñóùåñòâëÿ
åìûõ èì ïðîöåññîâ, «àðõèòåêòîðîì» ñâîåãî 
áóäóùåãî è áóäóùåãî ñâîåé ñòðàíû. 

Â òàáë. 2 ïðåäñòàâëåíà àâòîðñêàÿ ñòðóê
òóðà soft skills è îñóùåñòâëåíî èõ ðàñïðåäå
ëåíèå ïî ôóíêöèÿì ìåíåäæìåíòà.  

Òàáëèöà 2 / Table 2
Ñòðóêòóðà soft skills â ðàìêàõ ðåàëèçàöèè ïðîöåññà óïðàâëåíèÿ / 

Soft skills structure as part of the management process implementation

Ôóíêöèè ìåíåäæìåíòà / 
Management functions Ãðóïïû soft skills / Soft skills groups

Ïëàíèðîâàíèå / Planning

Èíôîðìàöèîííûå íàâûêè / Information skills
Íàâûêè ïëàíèðîâàíèÿ è öåëåïîëàãàíèÿ / Planning and goalsetting skills
Êðèòè÷åñêîå ìûøëåíèå è óìåíèå ðåøàòü ïðîáëåìû / Critical thinking and problem 
solving skills
Àäàïòèâíîñòü / Adaptability

Îðãàíèçàöèÿ / Organization Íàâûêè ñàìîîðãàíèçàöèè / Selforganization skills
Óìåíèå ðàñïðåäåëÿòü ðåñóðñû / Ability to allocate resources

Ìîòèâàöèÿ / Motivation

Àêòèâíàÿ ïîçèöèÿ è âîâëå÷åííîñòü â îðãàíèçàöèîííûå ïðîöåññû / Active position and 
involvement in organizational processes
Ïðèâåðæåííîñòü èäåÿì è öåííîñòÿì êîìïàíèè / Commitment to the company’s ideas 
and values

Ðóêîâîäñòâî / Guide Íàâûêè ëèäåðñòâà / Leadership Skills

Êîîðäèíàöèÿ / Coordination Êîììóíèêàòèâíûå íàâûêè è íàâûêè ðàáîòû â êîìàíäå / Communication and teamwork 
skills

Êîíòðîëü / Control Íàâûêè ñàìîêîíòðîëÿ, ñàìîàíàëèçà è ñàìîîöåíêè / Communication and teamwork skills

Äàäèì õàðàêòåðèñòèêó ïðåäñòàâëåííûì 
â òàáë. 2 ãðóïïàì soft skills.

1. Ôóíêöèÿ ïëàíèðîâàíèÿ: 
à) èíôîðìàöèîííûå íàâûêè ïðåäñòàâ

ëÿþò ñîáîé óìåíèå ñîòðóäíèêîâ ðàáîòàòü ñ 
èíôîðìàöèåé, îñóùåñòâëÿòü åå ñáîð, àíàëèç 
è îöåíêó, äåëàòü âûâîäû è ïðàâèëüíî ïðèìå
íÿòü â ñâîåé ïðîôåññèîíàëüíîé äåÿòåëüíî
ñòè, öèôðîâàÿ ãðàìîòíîñòü è ò. ï.; 

á) íàâûêè ïëàíèðîâàíèÿ è öåëåïîëàãà
íèÿ – ñïîñîáíîñòü ñîòðóäíèêà ñòàâèòü ïåðåä 
ñîáîé öåëè (ëè÷íûå è ïðîôåññèîíàëüíûå) íà 
ðàçëè÷íûå âðåìåííûå ïåðèîäû è ðàçðàáàòû
âàòü ñïîñîáû èõ äîñòèæåíèÿ; 

â) êðèòè÷åñêîå ìûøëåíèå è óìåíèå ðå
øàòü ïðîáëåìû – ñïîñîáíîñòü àíàëèçèðî
âàòü, îáîñíîâûâàòü ïðèíèìàåìûå ðåøåíèÿ; 
ñèñòåìíîå ìûøëåíèå; ëîãè÷åñêîå ìûøëå
íèå; êðåàòèâíîå (íåñòàíäàðòíîå) ìûøëåíèå 
â ëþáîé ñôåðå äåÿòåëüíîñòè, ñïîñîáíîñòü 
ãåíåðèðîâàòü è ïðîäâèãàòü èäåè ïî ðàçâèòèþ 

îñóùåñòâëÿåìûõ ïðîöåññîâ ëèáî ïî ñîçäà
íèþ íîâûõ; âûðàáîòêà è ïðèíÿòèå ðåøåíèé; 

ã) àäàïòèâíîñòü – ãîòîâíîñòü è ñïîñîá
íîñòü ê èçìåíåíèÿì (ñâîèõ öåëåé, óñòàíîâîê, 
ïëàíîâ, äåéñòâèé ïîä âîçäåéñòâèåì èçìå
íèâøåéñÿ ñðåäû); ñïîñîáíîñòü ê íåîáõîäè
ìîìó îáó÷åíèþ, îáóñëîâëåííîìó èçìåíåíè
ÿìè; ãèáêîñòü ìûøëåíèÿ.

2. Ôóíêöèÿ îðãàíèçàöèè: 
à) íàâûêè ñàìîîðãàíèçàöèè èëè selfìå

íåäæìåíò: óìåíèå ýôôåêòèâíî îðãàíèçî

âàòü ñâîþ ðàáîòó è ÷ëåíîâ êîìàíäû çà ñ÷åò 
òàéììåíåäæìåíòà (óïðàâëåíèå ñâîèì âðå
ìåíåì), óìåíèå ðàáîòàòü â ðåæèìå «ìíîãî
çàäà÷íîñòè»; 

á) óìåíèå ðàñïðåäåëÿòü ðåñóðñû – íà
âûêè ïðàâèëüíîãî ðàñïðåäåëåíèÿ ðåñóðñîâ 
(ìàòåðèàëüíûõ, òðóäîâûõ, ôèíàíñîâûõ, èí
ôîðìàöèîííûõ) ïî âûïîëíÿåìûì çàäà÷àì 
äëÿ ñâîåâðåìåííîãî èõ îñóùåñòâëåíèÿ.

3. Ôóíêöèè ìîòèâàöèè: 
à) àêòèâíàÿ ïîçèöèÿ è âîâëå÷åííîñòü 

â îðãàíèçàöèîííûå ïðîöåññû – àêòèâíîñòü 
â äîñòèæåíèè ïîñòàâëåííûõ öåëåé, íîí
êîíôîðìèçì (íåçàâèñèìîñòü ñîáñòâåííîãî 
ìíåíèÿ), ïîñòîÿííîå ñòðåìëåíèå ê ñàìîñî
âåðøåíñòâîâàíèþ è ñîâåðøåíñòâîâàíèþ êî
ìàíäû, ïðîöåññîâ; 

á) ïðèâåðæåííîñòü èäåÿì è öåííîñòÿì 
êîìïàíèè – çíàíèå öåííîñòåé êîìïàíèè, 
ðàññìîòðåíèå ñåáÿ ñ íåé êàê åäèíîãî öåëîãî, 
çàèíòåðåñîâàííîñòü â ýôôåêòèâíûõ ëè÷íûõ è 
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îðãàíèçàöèîííûõ ðåçóëüòàòàõ äå
ÿòåëüíîñòè.

4. Ôóíêöèÿ ðóêîâîäñòâà: íà
âûêè ëèäåðñòâà – ñïîñîáíîñòü 
ïðèíèìàòü ðåøåíèÿ è êîíòðîëè
ðîâàòü ðåàëèçàöèþ çàäà÷, ðàçðå
øàòü êîíôëèêòû ìåæäó ëþäüìè, 
óìåíèå äåëåãèðîâàòü ðàáîòó, íà
ñòàâíè÷åñòâî, îòâåòñòâåííîñòü, 
ðåøèòåëüíîñòü.

5. Ôóíêöèÿ êîîðäèíàöèè: êîì
ìóíèêàòèâíûå íàâûêè è íàâûêè 
ðàáîòû â êîìàíäå – ýôôåêòèâíîå 
äîâåäåíèå èíôîðìàöèè äî ñîáå
ñåäíèêà; óìåíèå óáåæäàòü è âåñòè 
ïåðåãîâîðû, ïóáëè÷íî âûñòóïàòü; 
ñïîñîáíîñòü ê ñîòðóäíè÷åñòâó è 
óñòàíîâëåíèþ ñâÿçåé; îòçûâ÷è
âîñòü; óìåíèå íàõîäèòü ïîäõîä 
ê ëþäÿì, ðàçðåøàòü êîíôëèêòû, 
îñóùåñòâëÿòü ìåæêóëüòóðíóþ 
êîììóíèêàöèþ; ñïîñîáíîñòü ê ýô
ôåêòèâíûì óñòíûì, ïèñüìåííûì 
è ýëåêòðîííûì êîììóíèêàöèÿì; 
ýìîöèîíàëüíûé èíòåëëåêò – ñïî
ñîáíîñòü ïîíèìàòü ÷óæèå ÷óâñòâà 
è êîíòðîëèðîâàòü ñâîè.

6. Ôóíêöèÿ êîíòðîëÿ: íàâûêè 
ñàìîêîíòðîëÿ, ñàìîàíàëèçà, ñà
ìîîöåíêè – íàâûêè êîíòðîëÿ ñîá
ñòâåííûõ äîñòèæåíèé, ðåôëåêñèè 
ïîëó÷åííûõ ðåçóëüòàòîâ; ñòðåññî
óñòîé÷èâîñòü – ñïîñîáíîñòü ñïðàâ
ëÿòüñÿ ñî ñòðåññîì, ñîõðàíÿÿ ðàáî
òîñïîñîáíîñòü; íàâûêè óïðàâëåíèÿ 
ñîáñòâåííûì ðàçâèòèåì.

Ðèñ. 1. Ñèñòåìà óïðàâëåíèÿ ôîðìèðîâàíèåì è ðàçâèòèåì 
soft skills ó ïåðñîíàëà îðãàíèçàöèè / Fig. 1. The management 
system for the formation and development of soft skills among 

the organization’s personnel

óñïåøíîé ðàáîòû â îðãàíèçàöèè â áûñòðîìå
íÿþùèõñÿ óñëîâèÿõ öèôðîâîé ýêîíîìèêè, à 
òàêæå ðàçëè÷íûå âèäû îáåñïå÷åíèÿ (ìåòîäè
÷åñêîå, èíôîðìàöèîííîå, ðåñóðñíîå, íîðìà
òèâíîïðàâîâîå è äð.) äëÿ åå ðåøåíèÿ.

Îáúåêòîì óïðàâëåíèÿ â ïðåäñòàâëåí
íîé ìîäåëè ÿâëÿåòñÿ ïåðñîíàë îðãàíèçàöèè, 
êîòîðîìó íóæíî ñôîðìèðîâàòü è ðàçâèòü 
soft skills. Ñîîòâåòñòâåííî, ñèñòåìà óïðàâ
ëåíèÿ îðèåíòèðîâàíà íà êà÷åñòâåííûé «âû
õîä» (ðåçóëüòàò), à èìåííî: ïîâûøåíèå êà÷å
ñòâà ñôîðìèðîâàííûõ ó ïåðñîíàëà íàâûêîâ. 
Îöåíêà ïîëó÷åííîãî ðåçóëüòàòà áóäåò ïðîâî
äèòüñÿ íà îñíîâå «êðèòåðèåâ», âûðàæåííûõ â 
KPI – êîëè÷åñòâåííûõ è êà÷åñòâåííûõ ïîêà
çàòåëÿõ (ïîâûøåíèå óðîâíÿ óäîâëåòâîðåí
íîñòè ñîòðóäíèêîâ è ïðîèçâîäèòåëüíîñòè 
òðóäà, ñíèæåíèå òåêó÷åñòè êàäðîâ, ñîêðàùå

Ïðîáëåìà ôîðìèðîâàíèÿ è ðàçâèòèÿ íà
âûêîâ ïåðñîíàëà, íåîáõîäèìûõ äëÿ óñïåø
íîé äåÿòåëüíîñòè â óñëîâèÿõ öèôðîâîé 
ýêîíîìèêè, íîñèò ñëîæíûé è ñëàáîñòðóêòó
ðèðîâàííûé õàðàêòåð, ïðè ýòîì íåîáõîäèìî 
ó÷åñòü ìíîæåñòâî âíåøíèõ è âíóòðåííèõ ôàê
òîðîâ, âëèÿþùèõ íà äîñòèæåíèå êîíå÷íîé 
öåëè – ïîâûøåíèå êà÷åñòâà ïîëó÷åííûõ ïåð
ñîíàëîì íàâûêîâ, ïîýòîìó äëÿ åå ðåøåíèÿ 
òðåáóåòñÿ ïðèìåíåíèå ñèñòåìíîãî ïîäõîäà 
(ðèñ. 1). Â îñíîâå ìîäåëè «÷åðíîãî ÿùèêà», 
ïðåäñòàâëåííîé íà ðèñ. 1, ëåæàò ñèñòåìíûé 
ïîäõîä è ïðèíöèïû îáùåé òåîðèè óïðàâëå
íèÿ, ÿâëÿþùèåñÿ óíèâåðñàëüíûì èíñòðóìåí
òàðèåì [14].  

Íà «âõîäå» â ñèñòåìó íàõîäèòñÿ ïðîáëå
ìà – ïîòðåáíîñòü â ôîðìèðîâàíèè è ðàçâè
òèè soft skills, íåîáõîäèìûõ ïåðñîíàëó äëÿ 
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íèå âðåìåíè íà âûïîëíÿåìûå ïðîöåññû, ïî
âûøåíèå óðîâíÿ êîìïåòåíòíîñòè ïåðñîíàëà, 
êîëè÷åñòâî è êà÷åñòâî èííîâàöèîííûõ ïðåä
ëîæåíèé îò ïåðñîíàëà îðãàíèçàöèè è äð.).

Öåíòðàëüíûì ýëåìåíòîì ïðîöåññà 
ôîðìèðîâàíèÿ è ðàçâèòèÿ soft skills ïåðñî
íàëà ÿâëÿþòñÿ ñóáúåêòû óïðàâëåíèÿ – ðóêî
âîäèòåëè ñòðóêòóðíûõ ïîäðàçäåëåíèé, ìå
íåäæåðû ðàçëè÷íûõ óðîâíåé óïðàâëåíèÿ è 
â áîëüøåé ñòåïåíè ñëóæáà óïðàâëåíèÿ ïåð
ñîíàëîì. Äàííûå ñóáúåêòû äîëæíû áûòü çà
èíòåðåñîâàíû â ôîðìèðîâàíèè è ðàçâèòèè 
soft skills ó ïåðñîíàëà è ïîâûøåíèè êà÷åñòâà 
äàííûõ ïðîöåññîâ. Ñóáúåêòîì óïðàâëåíèÿ 
äëÿ ðåàëèçàöèè óêàçàííîé öåëè èñïîëüçó
åòñÿ îïðåäåëåííûé èíñòðóìåíòàðèé (íàó÷
íûå ïîäõîäû, ïðèíöèïû, ìåòîäû óïðàâëåíèÿ 
ïåðñîíàëîì, â ÷àñòíîñòè äëÿ ôîðìèðîâàíèÿ 
è ðàçâèòèÿ soft skills); ðåàëèçóþòñÿ «ôóíê
öèè» (êàäðîâîå ïëàíèðîâàíèå è îáåñïå÷åíèå 
ïåðñîíàëîì, îöåíêà è àòòåñòàöèÿ ïåðñîíà
ëà, ðàçâèòèå ïåðñîíàëà, óïðàâëåíèå êîììó
íèêàöèÿìè, îðãàíèçàöèÿ òðóäà è ìîòèâàöèÿ 
ïåðñîíàëà), êîòîðûå àäàïòèðóþòñÿ ïîä ñî
âðåìåííûå óñëîâèÿ öèôðîâîé ýêîíîìèêè; 
èñïîëüçóåòñÿ îïòèìàëüíûé òèï ñòðóêòóðû 
óïðàâëåíèÿ ïåðñîíàëîì, îñíîâàííûé íà 
ïðèíöèïàõ äåöåíòðàëèçàöèè óïðàâëåíèÿ è 
àäàïòàöèè ê âíåøíèì óñëîâèÿì. 

Â ðàññìàòðèâàåìîé ñèñòåìå óïðàâëå
íèÿ êëþ÷åâóþ ðîëü èãðàþò òåõíîëîãèè îöåí
êè, ôîðìèðîâàíèÿ è ðàçâèòèÿ soft skills. Â 
ýêîíîìè÷åñêîé ëèòåðàòóðå ïîäðîáíî ïðåä
ñòàâëåí èíñòðóìåíòàðèé, èñïîëüçóåìûé äëÿ 
ýòîãî ñëóæáàìè óïðàâëåíèÿ ïåðñîíàëîì 
(ìåòîä îöåíêè 360°, îöåíî÷íàÿ òåõíîëîãèÿ 
àññåññìåíòöåíòð, èíòåðâüþèðîâàíèå, 
òåñòèðîâàíèå, êåéñîâûå çàäàíèÿ, òàéììå
íåäæìåíò, òèìáèëäèíã, ðåøåíèå êåéñîâ, çà
äà÷, ãîëîâîëîìîê; êîó÷ñåññèè, òðåíèíãè; 
êîììóíèêàòèâíûå, ðîëåâûå èãðû; ãðóïïîâûå 
äèñêóññèè è äð. [9]. Òåõíîëîãèè, èñïîëüçóå
ìûå ñëóæáîé óïðàâëåíèÿ ïåðñîíàëîì, â óñ
ëîâèÿõ öèôðîâîé ýêîíîìèêè òðåáóþò òðàíñ
ôîðìàöèè çà ñ÷åò ïðèìåíåíèÿ ñêâîçíûõ 
òåõíîëîãèé, òàêèõ êàê:  

à) «áîëüøèå äàííûå» (Big Data) – èíôîð
ìàöèîííûå ñèñòåìû ñáîðà è îáðàáîòêè èí
ôîðìàöèè î ïîòåíöèàëüíûõ è ðåàëüíûõ ñî
òðóäíèêàõ, ðûíêå òðóäà; 

á) èíòåðíåò âåùåé (IoT) – ðàçëè÷íûå 
äàò÷èêè è íîñèìûå óñòðîéñòâà, ñîáèðàþùèå 

èíôîðìàöèþ î ñîñòîÿíèè ðàáîòíèêîâ, íà
ïðèìåð, ïðèìåíÿåìûå â ñôåðå îõðàíû òðóäà; 

â) èñêóññòâåííûé èíòåëëåêò – èíôîðìà
öèîííûå ñèñòåìû, ìîäåëèðóþùèå íåêîòî
ðûå âèäû ìîçãîâîé äåÿòåëüíîñòè ÷åëîâåêà, â 
÷àñòíîñòè – àíàëèç è ïðèíÿòèå ðåøåíèé; 

ã) íîâûå ñïîñîáû êîììóíèêàöèè, ïîçâî
ëÿþùèå âçàèìîäåéñòâîâàòü ñîòðóäíèêàì â 
óäàëåííîì ðåæèìå – öèôðîâûå ïðèëîæåíèÿ 
óïðàâëåíèÿ êîìàíäàìè, îíëàéí ñîâåùàíèÿ 
è êîíôåðåíöèè; 

ä) VR è ARòåõíîëîãèè – âèðòóàëüíàÿ è 
äîïîëíåííàÿ ðåàëüíîñòü, ïîñðåäñòâîì êîòî
ðîé ìîäåëèðóþòñÿ ïðîöåññû â ïðîñòðàíñòâå 
è âî âðåìåíè; 

å) ñèñòåìû ðàñïðåäåëåííîãî ðååñòðà 
(áëîê÷åéí) äëÿ îáåñïå÷åíèÿ áåçîïàñíîñòè 
õðàíåíèÿ è ïåðåäà÷è èíôîðìàöèè î ñîòðóä
íèêàõ è äð. 

Äàííûå òåõíîëîãèè íàçûâàþòñÿ ñêâîç
íûìè, òàê êàê îíè ÿâëÿþòñÿ óíèâåðñàëüíûìè, 
èõ ìîæíî ïðèìåíÿòü â ðàçëè÷íûõ ñôåðàõ äåÿ
òåëüíîñòè, âêëþ÷àÿ óïðàâëåíèå ïåðñîíàëîì. 

Êàòàëèçàòîðîì âíåäðåíèÿ öèôðîâûõ 
òåõíîëîãèé ÿâèëñÿ ìèðîâîé ýêîíîìè÷åñêèé 
êðèçèñ, âûçâàííûé ïàíäåìèåé COVID19, 
ââåäåíèåì ñàíêöèé, çàêðûòèåì ãðàíèö, íå
îáõîäèìîñòüþ ðàçâèòèÿ èìïîðòîçàìåùåíèÿ. 
Ýòî îáóñëàâëèâàåò ïåðåñìîòð âñåãî ïðîöåñ
ñà óïðàâëåíèÿ ïåðñîíàëîì – îò ðåêðóòìåí
òà äî óâîëüíåíèÿ. Ñóùåñòâóþùèå ìîäåëè 
óïðàâëåíèÿ ïåðñîíàëîì îðãàíèçàöèé òðåáó
þò öèôðîâîé òðàíñôîðìàöèè, ðàçðàáîòêè è 
âíåäðåíèÿ íà îñíîâå öèôðîâûõ òåõíîëîãèé 
íîâûõ ñòðàòåãèé, ñïîñîáñòâóþùèõ ôîðìèðî
âàíèþ äåëîâîé êîìàíäû, ðàçâèòèþ êîììóíè
êàöèé, èííîâàöèîííîãî ïîòåíöèàëà è êîíêó
ðåíòîñïîñîáíîñòè ïðåäïðèÿòèÿ.

Öèôðîâàÿ ýêîíîìèêà, ñ îäíîé ñòîðîíû, 
âûäâèãàåò òðåáîâàíèÿ ê ôîðìèðîâàíèþ íà
âûêîâ ó ïåðñîíàëà, ñ äðóãîé ñòîðîíû, ïîçâî
ëÿåò èñïîëüçîâàòü öèôðîâûå èíñòðóìåíòû è 
òåõíîëîãèè äëÿ èõ ðàçâèòèÿ, íà îñíîâå ïðèí
öèïîâ ãåéìèôèêàöèè, ñáîðà è ñèñòåìàòèçà
öèè íåîáõîäèìîé èíôîðìàöèè, åå âèçóàëè
çàöèè è ðàçâèòèÿ òâîð÷åñêîãî ïîòåíöèàëà 
ïåðñîíàëà.

Ðàçëè÷íûå âàðèàíòû è ðåçóëüòàòû ðå
àëèçàöèè ôóíêöèé óïðàâëåíèÿ ïåðñîíàëîì 
äëÿ ôîðìèðîâàíèÿ è ðàçâèòèÿ soft skills ñ 
èñïîëüçîâàíèåì ñêâîçíûõ òåõíîëîãèé ïðåä
ñòàâëåíû â òàáë. 3.
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Âíåäðåíèå ñêâîçíûõ òåõíîëîãèé â ïðî
öåññû óïðàâëåíèÿ ïåðñîíàëîì ïîçâîëèò 
ñôîðìèðîâàòü è ðàçâèòü íàâûêè óïðàâëåíèÿ 
ïåðñîíàëîì, îáåñïå÷èâàþùèå åãî âîâëå÷åí
íîñòü â îðãàíèçàöèîííûå ïðîöåññû, ïîâû
øåíèå ïðîèçâîäèòåëüíîñòè òðóäà, ãåíåðà
öèþ íåñòàíäàðòíûõ ðåøåíèé è ðàçðàáîòêó 
èííîâàöèé â óñëîâèÿõ öèôðîâîé ýêîíîìèêè.

Íà ïðîöåññ ôîðìèðîâàíèÿ è ðàçâèòèÿ 
soft skills ïåðñîíàëà êîìïàíèè  îêàçûâàåò âëè
ÿíèå «âíåøíÿÿ ñðåäà», êîòîðóþ óñëîâíî ìîæ
íî ðàçäåëèòü íà ìàêðîñðåäó, â êîòîðîé ïðè
îðèòåòíóþ ðîëü äëÿ ðåøåíèÿ èññëåäóåìîé 
ïðîáëåìû èãðàþò íîðìàòèâíîïðàâîâûå, ïî
ëèòè÷åñêèå, ýêîíîìè÷åñêèå, ñîöèàëüíûå, íà
ó÷íîòåõíè÷åñêèå è äðóãèå ôàêòîðû; ìèêðî
ñðåäó – èíñòèòóöèîíàëüíàÿ èíôðàñòðóêòóðà, 
îáðàçîâàòåëüíûå ó÷ðåæäåíèÿ, ðàçðàáîò÷èêè 
ITïðîäóêòîâ è  ò. ä. 

Âàæíûì ýëåìåíòîì ðàññìàòðèâàåìîé 
ìîäåëè ÿâëÿåòñÿ «îáðàòíàÿ ñâÿçü», ïîçâîëÿ
þùàÿ íà «âûõîäå» îöåíèòü óðîâåíü ðàçâèòèÿ 
íàâûêîâ ïî íàçâàííûì «êðèòåðèÿì» è, â ñëó
÷àå íåäîñòèæåíèÿ öåëè, âíåñòè â «ïðîöåññ» 
òå èëè èíûå êîððåêòèâû. 

Çàêëþ÷åíèå. Â óñëîâèÿõ öèôðîâèçàöèè 
ýêîíîìèêè è òðàíñôîðìàöèè âñåõ ïðîèñõî
äÿùèõ â íåé ïðîöåññîâ âîçðàñòàåò ðîëü ïåð
ñîíàëà, ôîðìèðîâàíèÿ è ðàçâèòèÿ ó íåãî òðå
áóåìûõ íàâûêîâ, íå ïðèâÿçàííûõ ê êîíêðåòíîé 
ïðîôåññèîíàëüíîé äåÿòåëüíîñòè – soft skills. 
Ê òàêèì íàâûêàì íàìè îòíåñåíû èíôîðìàöè

îííûå, íàâûêè ïëàíèðîâàíèÿ è öåëåïîëàãà
íèÿ, êðèòè÷åñêîå ìûøëåíèå è óìåíèå ðåøàòü 
ïðîáëåìû, àäàïòèâíîñòü, íàâûêè ñàìîîðãà
íèçàöèè, óìåíèå ðàñïðåäåëÿòü ðåñóðñû, àê
òèâíàÿ  ïîçèöèÿ è âîâëå÷åííîñòü â îðãàíèçà
öèîííûå ïðîöåññû, ïðèâåðæåííîñòü èäåÿì 
è öåííîñòÿì êîìïàíèè, íàâûêè ëèäåðñòâà, 
êîììóíèêàòèâíûå íàâûêè è íàâûêè ðàáîòû â 
êîìàíäå, íàâûêè ñàìîêîíòðîëÿ, ñàìîàíàëèçà 
è ñàìîîöåíêè. Îáëàäàÿ äàííûìè íàâûêàìè è 
ðàçâèâàÿ èõ â òå÷åíèå âñåé ïðîôåññèîíàëü
íîé äåÿòåëüíîñòè, ñîâðåìåííûé ñîòðóäíèê 
ñòàíîâèòñÿ ìåíåäæåðîì îñóùåñòâëÿåìûõ èì 
ïðîöåññîâ, «àðõèòåêòîðîì» ñâîåãî áóäóùåãî 
è âîñòðåáîâàííûì ñïåöèàëèñòîì íà ðûíêå 
òðóäà. Êëþ÷åâóþ ðîëü ïðè ýòîì èãðàåò ñëóæ
áà óïðàâëåíèÿ ïåðñîíàëîì ïðåäïðèÿòèÿ.

Äëÿ ðåøåíèÿ îäíîé èç àêòóàëüíûõ çàäà÷ 
ñëóæáû óïðàâëåíèÿ ïåðñîíàëîì â ñëîæèâ
øèõñÿ óñëîâèÿõ ïðåäëîæåíà ìîäåëü ñèñòå
ìû óïðàâëåíèÿ ôîðìèðîâàíèåì è ðàçâèòèåì  
soft skills ïåðñîíàëà ïðåäïðèÿòèÿ, ïîçâîëÿ
þùàÿ ñòðóêòóðèðîâàòü äàííûå ïðîöåññû, 
ñäåëàòü èõ ãèáêèìè, ïðîçðà÷íûìè, óïðàâëÿå
ìûìè è ïîâûñèòü èõ ýôôåêòèâíîñòü. Èñïîëü
çîâàíèå ñîâðåìåííûõ öèôðîâûõ òåõíîëîãèé 
ïðè ðåàëèçàöèè ìîäåëè ïîçâîëèò îáåñïå
÷èòü ïîâûøåíèå êà÷åñòâà ñôîðìèðîâàííûõ 
íàâûêîâ ïåðñîíàëà è óëó÷øèòü êàê ëè÷íûå 
KPI ñîòðóäíèêîâ, òàê è íàèáîëåå ýôôåêòèâ
íîå äîñòèæåíèå öåëåé êîìïàíèè.
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Â ñîâðåìåííîì ìèðå íàèáîëåå ðàñïðîñòðàíåííûé âèä äîãîâîðîâ ïðè ðåàëèçàöèè êðóïíûõ èíôðàñòðóê
òóðíûõ ïðîåêòîâ â ðàçëè÷íûõ ñôåðàõ – êîíòðàêòû EPC/EPCM (engineering, procurement, construction, 
management). Äëÿ îòå÷åñòâåííîé ïðàêòèêè ýòî ñðàâíèòåëüíî íîâûå èíñòðóìåíòû. Îñîáûé èíòåðåñ äëÿ 
ðîññèéñêèõ ïîäðÿä÷èêîâ ïðåäñòàâëÿåò EPCMêîíòðàêò. Ïîìèìî î÷åâèäíûõ äîñòîèíñòâ, ñðåäè êîòîðûõ 
ìîæíî âûäåëèòü êîìïëåêñíîñòü ïðåäîñòàâëÿåìîãî ðåøåíèÿ äëÿ çàêàç÷èêà, íèâåëèðîâàíèå ðèñêîâ â 
ñëó÷àå èñïîëüçîâàíèÿ EPCêîíòðàêòà, îòñóòñòâèå íåîáõîäèìîñòè ïîèñêà è ðàáîòû ñ áîëüøèì êîëè÷å
ñòâîì ñóáïîäðÿ÷èêîâ, ñëåäóåò îòìåòèòü ïîëåçíîñòü ïîäîáíîé ôîðìû âçàèìîäåéñòâèÿ äëÿ óâåëè÷åíèÿ 
èíîñòðàííûõ èíâåñòèöèé, ìîäåðíèçàöèè îòå÷åñòâåííîé ýêîíîìèêè: óâåëè÷åíèÿ ýêñïîðòà âûñîêîòåõíî
ëîãè÷íîé ïðîäóêöèè è ïðèñóòñòâèÿ ðîññèéñêèõ ïðåäïðèÿòèé íà çàðóáåæíûõ ðûíêàõ. Îáúåêòîì èññëå
äîâàíèÿ ÿâëÿþòñÿ ðîññèéñêèå ïðåäïðèÿòèÿ âûñîêîòåõíîëîãè÷íîé ïðîìûøëåííîñòè, ïðåäìåòîì – âû
ÿâëåíèå âîçìîæíîñòåé EPCMêîíòðàêòîâ è èõ ïðèìåíåíèÿ â ðàìêàõ ðåàëèçàöèè âûñîêîòåõíîëîãè÷íûõ 
ïðîåêòîâ ðîññèéñêèìè ïîäðÿä÷èêàìè. Öåëü èññëåäîâàíèÿ – âûÿâèòü ïðîáëåìû, âûçûâàþùèå îòñòàâà
íèå ðîññèéñêèõ èíæèíèðèíãîâûõ êîìïàíèé â ðàìêàõ ðåàëèçàöèè èíôðàñòðóêòóðíûõ EPCMïðîåêòîâ â 
âûñîêîòåõíîëîãè÷íîé ïðîìûøëåííîñòè, è ðàçðàáîòàòü âàðèàíòû èõ ðåøåíèÿ. Â õîäå èññëåäîâàíèÿ àâòî
ðû ïðèìåíÿëè ñëåäóþùèå ìåòîäû: êîìïëåêñíûé ïîäõîä, ñèñòåìíûé è ëîãè÷åñêèé àíàëèç ýêîíîìè÷åñêèõ 
ÿâëåíèé, ìåòîä ñðàâíèòåëüíîãî àíàëèçà. Àâòîðàìè ñãðóïïèðîâàíû ôàêòîðû, çàòðóäíÿþùèå ïîäïèñàíèå 
EPCMêîíòðàêòîâ ðîññèéñêèìè ïîäðÿä÷èêàìè, îïðåäåëåíû ðèñêè ðåàëèçàöèè ïîäîáíûõ ïðîåêòîâ. Âû
äåëåíû êëþ÷åâûå íàïðàâëåíèÿ ïî óïðàçäíåíèþ ïðîáëåì, ñâÿçàííûõ ñ ðåàëèçàöèåé èíôðàñòðóêòóðíûõ 
ïðîåêòîâ â Ðîññèè. Ïðè ñðàâíèòåëüíîì àíàëèçå ðîññèéñêîé è ìåæäóíàðîäíûõ ïðàêòèê çàêëþ÷åíèÿ 
EPCMêîíòðàêòîâ ìîæíî âûäåëèòü ñóùåñòâåííûå îòëè÷èÿ â ïîäõîäàõ ê âûïîëíåíèþ çàêàçà è ðàñïðå
äåëåíèþ îòâåòñòâåííîñòè ñòîðîí. Êëþ÷åâûì ôàêòîðîì ïîäîáíîãî ðàçëè÷èÿ ÿâëÿåòñÿ ðîññèéñêàÿ ìî
äåëü ñàìîðåãóëèðîâàíèÿ èíæåíåðíîãî äåëà. Ñ÷èòàåì, ÷òî â ðîññèéñêîì çàêîíîäàòåëüñòâå íåîáõîäèìî 
ñîãëàñîâàòü ñòðóêòóðíûå èçìåíåíèÿ â ïîäõîäàõ ê çàêëþ÷åíèþ ïîäîáíûõ êîíòðàêòîâ, óòâåðäèòü ÷åòêèé 
ïåðå÷åíü îáÿçàòåëüñòâ ñòîðîí ïî êîíòðàêòó ôîðìû EPCM è óòâåðäèòü îòñóòñòâèå âîçìîæíîñòè âíåñåíèÿ 
êëþ÷åâûõ èçìåíåíèé â êîíòðàêò, â òîì ÷èñëå êàñàþùèõñÿ öåíû è îáúåìà âûïîëíÿåìûõ ðàáîò

Êëþ÷åâûå ñëîâà: EPCêîíòðàêò, EPCMêîíòðàêò, èíôðàñòðóêòóðíûé ïðîåêò, óïðàâëåíèå ïðîåêòîì, âûñîêîòåõíîëî
ãè÷íîå ïðîèçâîäñòâî, ýêñïîðòíûé ïîòåíöèàë, èíæèíèðèíã, èíæèíèðèíãîâûå êîìïàíèè, ïðîìûøëåííîñòü, Ðîññèÿ

Nowadays the most common type of contracts for the implementation of large infrastructure projects in various 
fields are EPC/EPCM contracts (engineering, procurement, construction, management). However, these are 
new tools for domestic practice. The EPCM contract is of particular interest to Russian contractors. Among the 
obvious advantages, among which we can highlight the complexity of the solution provided for the customer, 
leveling risks in the case of using an EPC contract, the absence of the need to search and work with many sub
contractors, the authors can note the usefulness of such a form of interaction for increasing foreign investment, 
modernizing the domestic economy: increasing exports of hightech products and the presence of Russian en
terprises in foreign markets. The purpose of the presented research is to identify the problems that cause the 
backlog of Russian engineering companies in the implementation of infrastructure EPCM projects in the high
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tech industry, and to develop ways to solve them. The object of the research is Russian enterprises of the high
tech industry; the aim is to identify the possibilities of EPCM contracts and their application in the framework 
of the implementation of high–tech projects by Russian contractors. When conducting the research, the au
thors used the following research methods: a complex approach, a systematic and logical analysis of economic 
phenomena, a method of comparative analysis. The authors grouped the factors that complicate the signing of 
EPCM contracts by Russian contractors, identified the risks of implementing such projects. The key directions 
for the elimination of problems associated with the implementation of infrastructure projects in Russia are high
lighted. In a comparative analysis of the Russian and international practices of concluding EPCM contracts, it is 
possible to identify significant differences in the approaches to order fulfillment and the distribution of responsi
bility of the parties. The key factor of such a difference is the Russian model of selfregulation of engineering. The 
authors believe that in the Russian legislation it is necessary to coordinate structural changes in approaches to 
the conclusion of such contracts, approve a clear list of obligations of the parties under the EPCM form contract 
and approve the absence of the possibility of making key changes to the contract, including those related to the 
purpose and scope of work performed

Key words: EPC contract, EPCM contract, infrastructure project, project management, hightech production, export poten
tial, engineering, engineering companies, industry, Russia

Ââåäåíèå. Ðàçâèòèå ýêñïîðòà âûñîêîòåõ
íîëîãè÷íîé ïðîäóêöèè è óâåëè÷åíèå òåì

ïîâ ðîñòà íåñûðüåâîãî è íåýíåðãåòè÷åñêîãî 
ýêñïîðòà ÿâëÿåòñÿ îäíèì èç ïðèîðèòåòíûõ 
âåêòîðîâ ìîäåðíèçàöèè ðîññèéñêîé ýêîíî
ìèêè. Äîñòèæåíèå äàííîé öåëè ïðåäïîëàãàåò 
ïðèìåíåíèå êîìïëåêñà ìåð ïî óðåãóëèðîâà
íèþ äåÿòåëüíîñòè âûñîêîòåõíîëîãè÷íûõ ïðî
èçâîäñòâ, ðàçâèòèþ ýêñïîðòíîãî ïîòåíöèàëà 
ðîññèéñêîé âûñîêîòåõíîëîãè÷íîé ïðîäóêöèè 
è â òîì ÷èñëå ñòèìóëèðîâàíèþ äåÿòåëüíîñòè 
âûñîêîòåõíîëîãè÷íûõ êîìïàíèé.

Â ýòîé ñâÿçè èçó÷åíèå ïðàêòè÷åñêîãî 
ïðèìåíåíèÿ èíôðàñòðóêòóðíûõ ïðîåêòîâ â 
Ðîññèè, â òîì ÷èñëå ââèäó ìàñøòàáíîãî óâå
ëè÷åíèÿ ÷èñëà EPCMêîíòðàêòîâ (engineer
ing, procurement and construction manage
ment) âî âñåì ìèðå, ÿâëÿåòñÿ àêòóàëüíûì. 
Ðàñïîðÿæåíèåì Ïðàâèòåëüñòâà Ðîññèéñêîé 
Ôåäåðàöèè îò 23 èþëÿ 2013 ã. ¹ 1300ð 
óòâåðæäåí ïëàí ìåðîïðèÿòèé «äîðîæíàÿ 
êàðòà» â îáëàñòè èíæèíèðèíãà è ïðîìûø
ëåííîãî äèçàéíà, âêëþ÷àþùåãî ñîêðàùåíèå 
îòñòàâàíèÿ Ðîññèéñêîé Ôåäåðàöèè îò ðàç
âèòûõ ñòðàí â ñôåðå EPCMêîìïåòåíöèé äëÿ 
âûïîëíåíèÿ âûñîêîòåõíîëîãè÷íûõ ïðîåêòîâ 
â ìåòàëëóðãèè, õèìèè è èíûõ îòðàñëÿõ îáðà
áàòûâàþùåé ïðîìûøëåííîñòè.

Îáúåêòîì èññëåäîâàíèÿ ÿâëÿþòñÿ ðîñ
ñèéñêèå ïðåäïðèÿòèÿ âûñîêîòåõíîëîãè÷íîé 
ïðîìûøëåííîñòè, ïðåäìåòîì – âûÿâëåíèå 
âîçìîæíîñòåé EPCMêîíòðàêòîâ è èõ ïðèìå
íåíèÿ â ðàìêàõ ðåàëèçàöèè âûñîêîòåõíîëî
ãè÷íûõ ïðîåêòîâ ðîññèéñêèìè ïîäðÿä÷èêàìè. 

Öåëü èññëåäîâàíèÿ – âûÿâèòü ïðîáëå
ìû, âûçûâàþùèå îòñòàâàíèå ðîññèéñêèõ 

èíæèíèðèíãîâûõ êîìïàíèé â ðàìêàõ ðåàëè
çàöèè èíôðàñòðóêòóðíûõ EPCMïðîåêòîâ â 
âûñîêîòåõíîëîãè÷íîé ïðîìûøëåííîñòè, è 
ðàçðàáîòàòü ïóòè èõ ðåøåíèÿ. 

Íà ðàçíûõ ñòàäèÿõ èññëåäîâàíèÿ ïðè
ìåíÿëèñü ñëåäóþùèå ìåòîäû: êîìïëåêñíûé 
ïîäõîä, ñèñòåìíûé è ëîãè÷åñêèé àíàëèç ýêî
íîìè÷åñêèõ ÿâëåíèé, ìåòîä ñðàâíèòåëüíîãî 
àíàëèçà.

Ðàçðàáîòàííîñòü ïðîáëåìû. Âûáîð êîí
êðåòíîé ñòðàòåãèè äëÿ ðåàëèçàöèè ïðîåêòà 
ÿâëÿåòñÿ êëþ÷åâûì êàê äëÿ ñàìîãî ïðåäïðè
ÿòèÿ, òàê è äëÿ èíâåñòîðîâ. Ñóùåñòâóåò ìíî
æåñòâî âàðèàöèé êîíòðàêòíûõ ìîäåëåé, âñå 
îíè èìåþò êàê ïîëîæèòåëüíûå, òàê è îòðèöà
òåëüíûå îñîáåííîñòè. Íà ïðàêòèêå â áîëüøåé 
ñòåïåíè èñïîëüçóþòñÿ ñëåäóþùèå ìîäåëè [4]:

1) TDBB (traditional designbidbuild) – 
òðàäèöèîííûé ìåòîä ðåàëèçàöèè ïðîåêòà, 
êîãäà íåñêîëüêî ðàçëè÷íûõ ïîäðÿä÷èêîâ âû
ïîëíÿþò ðàáîòó ïîñëåäîâàòåëüíî, ïî èòî
ãó çàâåðøåíèÿ ïðåäûäóùåãî ýòàïà ñòðîè
òåëüñòâà;

2) PCM (project, construction, manage
ment) – êîíòðàêòíûé ìåòîä, ïðè êîòîðîì èñ
ïîëíèòåëü ïðåäîñòàâëÿåò óñëóãè ïî óïðàâëå
íèþ ñòðîèòåëüñòâîì îáúåêòà;

3) EPC (engineering, procurement, con
struction) – ìåòîä ïðåäóñìàòðèâàåò ïðåäî
ñòàâëåíèå ïîäðÿä÷èêîì èíæèíèðèíãîâûõ 
óñëóã, ïîìèìî ýòîãî ïðåäïîëàãàåòñÿ ñòðîè
òåëüñòâî è ïîñòàâêà ñûðüÿ è îáîðóäîâàíèÿ;

4) EPCM (engineering, procurement, con
struction, management) – ìåòîä, ïîçâîëÿþ
ùèé Çàêàç÷èêó çàêëþ÷àòü êîíòðàêò ñ ïîä
ðÿä÷èêîì íà âûïîëíåíèå ïîëíîãî êîìïëåêñà 
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ñòðîèòåëüíûõ, àäìèíèñòðàòèâíûõ, â òîì ÷èñ
ëå îáñëóæèâàþùèõ ðàáîò â ðàìêàõ ðåàëèçà
öèè èíôðàñòðóêòóðíîãî ïðîåêòà.

Â äàííîé ñòàòüå ìû îñòàíîâèìñÿ íà âîç
ìîæíîñòÿõ EPCMêîíòðàêòîâ è èõ ïðèìåíå
íèè â ðàìêàõ ðåàëèçàöèè âûñîêîòåõíîëîãè÷
íûõ ïðîåêòîâ ðîññèéñêèìè ïîäðÿä÷èêàìè.

Âíåäðåíèå EPCêîíòðàêòîâ íà÷àëîñü ñ 
XIX â. â Åâðîïå è àêòèâíî èñïîëüçóåòñÿ ïðè 
ðåàëèçàöèè èíôðàñòðóêòóðíûõ ïðîåêòîâ â 
ðàçëè÷íûõ ñôåðàõ. Îñîáåííîñòè ðàáîòû â 
ðàìêàõ êîíòðàêòîâ EPC è EPCM ðàññìàòðè
âàþò òàêèå çàðóáåæíûå ó÷åíûå, êàê P. Loots, 
N. Henchie [10], D. Charrett [9], J. Van Dyk [12], 
B. Baydemir, B. B. Goksu [8] è äð., à òàêæå 
ðîññèéñêèå ó÷åíûå Â. Þ. Ëèííèê, Þ. Í. Ëèí
íèê [4], À. À. Ëàçíèê [3; 4], Í. Ã. Óðàçîâà, À. Î. Ãà
ëàãàí [7], Ä. Àêèøèí [1], ß. Ì. Æàççàí [2] è äð.

EPCM ïðåäñòàâëÿåò äîãîâîð «ïîëíîãî 
öèêëà», ïðåäóñìàòðèâàþùèé ïîñòàâêó èíæå
íåðíûõ, ñòðîèòåëüíûõ, êîíñàëòèíãîâûõ è àä
ìèíèñòðàòèâíûõ óñëóã äëÿ ðåàëèçàöèè êîí
êðåòíîãî ïðîåêòà «ïîä êëþ÷», ïðåäîñòàâëÿÿ 
çàêàç÷èêó ïîëíûé ñïåêòð ðàáîò, íà÷èíàÿ îò 
ïîñòàâêè îáîðóäîâàíèÿ è ñûðüÿ, çàêàí÷èâàÿ 
îáñëóæèâàíèåì ãîòîâîãî îáúåêòà ïî èòîãó 
îñóùåñòâëåíèÿ åãî ñäà÷èïðèåìêè. Îòëè÷è
òåëüíûìè îñîáåííîñòÿìè òàêîãî âèäà êîí
òðàêòîâ ÿâëÿåòñÿ:

– ôèêñèðîâàííàÿ öåíà (ìîæåò áûòü ïàó
øàëüíîé);

– êîíêðåòèçèðîâàííûå ãðàíèöû îòâåò
ñòâåííîñòè çàêàç÷èêà è êîíòðàêòîðà (èñïîë
íèòåëÿ ïî äîãîâîðó);

– íåïîñðåäñòâåííîå ó÷àñòèå êîíòðàêòî
ðà âî âñåõ ýòàïàõ ñòðîèòåëüñòâà áåç ïðèâëå
÷åíèÿ çàêàç÷èêà.

Ïîäõîä EPC èìååò êàê ïðåèìóùåñòâà, 
òàê è íåäîñòàòêè. Ïðåèìóùåñòâîì äàííîãî 
ïîäõîäà ÿâëÿåòñÿ òî, ÷òî óñëîâèÿ êîíòðàêòà 
äàþò ïîäðÿä÷èêó âîçìîæíîñòü îñóùåñòâëÿòü 
áîëüøå êîíòðîëÿ, â òî âðåìÿ, êàê çàêàç÷èê, íå 
ó÷àñòâóÿ â ïðîöåññå, â íåãî âîâëå÷åí ïîñðåä
ñòâîì êîíñóëüòèðîâàíèÿ èíæåíåðàìèêîí
ñóëüòàíòàìè. Ýòî îçíà÷àåò, ÷òî ôèíàíñîâûå 
ïîñëåäñòâèÿ è ðèñêè â ðàìêàõ ðåàëèçàöèè 
ïðîåêòà ëåæàò íà èíæåíåðàõêîíñóëüòàíòàõ, 
à íå íà çàêàç÷èêå. Â òî æå âðåìÿ, êîãäà èíæå
íåðûêîíñóëüòàíòû áåðóò íà ñåáÿ ðèñê, ýòî 
ïîâûøàåò îáùóþ ñòîèìîñòü ïðîåêòà (ðèñ. 1).

Ïðè îïèñàíèè ïðîåêòà EPC òðåáóåò îò 
ïîäðÿä÷èêà è çàêàç÷èêà ñåðüåçíîé êîíòðàêò
íîé ðàáîòû. Â ñâÿçè ñ òåì, ÷òî êëèåíò óæå íå 
ìîæåò âíåñòè çíà÷èòåëüíûå êîððåêòèðîâêè 

ïîñëå ïîäïèñàíèÿ êîíòðàêòà, íåîáõîäèìî 
ó÷èòûâàòü ìèíèìóì âîçìîæíûõ ê èçìåíåíèþ 
ôàêòîðîâ, ÷òî íå âñåãäà êîìôîðòíî äëÿ ðåà
ëèçàöèè èííîâàöèîííûõ èëè ñïåöèàëèçèðî
âàííûõ ïðîåêòîâ. Ïîìèìî ýòîãî, ó çàêàç÷èêà 
â ðàìêàõ êîíòðàêòà íåò âîçìîæíîñòè ïîâëè
ÿòü íà ôèíàíñîâûå ðåøåíèÿ ïîäðÿä÷èêà, ãî
âîðÿ î çàêóïêàõ è ò. ä., ÷òî ÿâëÿåòñÿ ïîëîæè
òåëüíûì ôàêòîðîì äëÿ ïîäðÿä÷èêà, êîòîðûé 
ìîæåò ñïîñîáñòâîâàòü ðàçâèòèþ è ðåàëèçà
öèè ïðîäóêöèè äðóæåñòâåííûõ è çíàêîìûõ 
åìó ïðåäïðèÿòèé, ñ êîòîðûìè ó íåãî áûë 
óñïåøíûé îïûò âçàèìîäåéñòâèÿ. Ýòî ìîæåò 
ñïîñîáñòâîâàòü êàê áîëåå êà÷åñòâåííîé ðåà
ëèçàöèè ïðîåêòà, òàê è êîìôîðòíîìó âûõîäó 
íà íîâûå ðûíêè ñáûòà ïðåäïðèÿòèé, êîòîðûå 
òîëüêî íà÷àëè ýêñïîðòíóþ äåÿòåëüíîñòü, à 
òàêæå â öåëîì ñïîñîáñòâîâàòü ðàçâèòèþ íî
âûõ êîìïàíèé, ãîòîâûõ çàðåêîìåíäîâàòü ñå
áÿ â êà÷åñòâå îòâåòñòâåííûõ ïîäðÿä÷èêîâ. 

Îñíîâíûì ïðåèìóùåñòâîì EPCM, ïî 
ñðàâíåíèþ ñ EPC, äëÿ çàêàç÷èêà ÿâëÿåòñÿ 
åãî âîâëå÷åííîñòü â ðåàëèçàöèþ ïðîåêòà. Â 
áîëüøåé ñòåïåíè ýòî ïîäõîäèò äëÿ ïðîåêòîâ, 
ãäå ïðåäïîëàãàåòñÿ âíåñåíèå êîððåêòèðî
âîê ïî õîäó èõ ðåàëèçàöèè. Ñîîòâåòñòâåííî, 
ýòî ìîæåò ñîêðàòèòü èçäåðæêè, âëå÷åò áîëü
øå âðåìåíè è óñèëèé ñî ñòîðîíû çàêàç÷èêà. 
Âàæíî èçíà÷àëüíî ÷åòêî îáîçíà÷èòü îòâåò
ñòâåííîñòü ñòîðîí (çàêàç÷èêà, ïîäðÿä÷èêà è 
êîíñàëòèíãîâîé êîìïàíèè) äëÿ òîãî, ÷òîáû 
èçáåæàòü âïîñëåäñòâèè íåäîïîíèìàíèÿ.

Ôîðìàò EPCMêîíòðàêòà âèäèòñÿ êðàé
íå ýôôåêòèâíûì ñïîñîáîì ðåàëèçàöèè êðóï
íû õ èíôðàñòðóêòóðíûõ ïðîåêòîâ â ðàçëè÷íûõ 
ñôåðàõ. Ïîìèìî î÷åâèäíûõ äîñòîèíñòâ, ñðå
äè êîòîðûõ ìîæíî âûäåëèòü êîìïëåêñíîñòü 
ïðåäîñòàâëÿåìîãî ðåøåíèÿ äëÿ çàêàç÷èêà, 
íèâåëèðîâàíèå ðèñêîâ â ñëó÷àå èñïîëüçîâà
íèÿ EPC êîíòðàêòà, îòñóòñòâèå íåîáõîäèìî
ñòè ïîèñêà è ðàáîòû ñ áîëüøèì êîëè÷åñòâîì 
ñóáïîäðÿä÷èêîâ, ñëåäóåò îòìåòèòü ïîëåç
íîñòü ïîäîáíîé ôîðìû âçàèìîäåéñòâèÿ äëÿ 
óâåëè÷åíèÿ èíîñòðàííûõ èíâåñòèöèé, ìîäåð
íèçàöèè îòå÷åñòâåííîé ýêîíîìèêè: óâåëè÷å
íèÿ ýêñïîðòà âûñîêîòåõíîëîãè÷íîé ïðîäóê
öèè è ïðèñóòñòâèÿ ðîññèéñêèõ ïðåäïðèÿòèé 
íà çàðóáåæíûõ ðûíêàõ. 

Ïîäîáíûå êîíòðàêòû â Ðîññèè íà÷àëè 
èñïîëüçîâàòüñÿ â êîíöå ÕÕ â., îäíàêî â ðàç
âèòèè äàííîé ñôåðû äî ñèõ ïîð íåò ñóùå
ñòâåííûõ ñäâèãîâ. Ïîäîáíûé âèä êîíòðàêòîâ 
äëÿ ðîññèéñêîãî ðûíêà îñòàåòñÿ ìàëîèçó
÷åííûì. Òðåáóþòñÿ êîìïëåêñíûå äîðàáîòêè 
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Ðèñ. 1. Ñõåìà ìîäåëè ðåàëèçàöèè èíôðàñòðóêòóðíîãî ïðîåêòà è ýòàïû ðàáîò ó÷àñòíèêîâ / 
Fig. 1. The implementation model of the infrastructure project and the stages of work of the participants

â îáëàñòè ðåãóëèðîâàíèÿ ïîäîáíûõ äîãîâî
ðîâ â ðàìêàõ ðîññèéñêîãî çàêîíîäàòåëüñòâà. 
Â îòíîøåíèÿõ, âîçíèêàþùèõ íà îñíîâå EPC, 
ïîäðÿä÷èê îñòàåòñÿ óÿçâèìûì è èìååò êî
ëîññàëüíîå êîëè÷åñòâî ðèñêîâ, ÷òî íå ïîçâî
ëÿåò áîëüøîìó êîëè÷åñòâó èíæèíèðèíãîâûõ 
êîìïàíèé, ïîòåíöèàëüíî ãîòîâûõ ê ðàáîòå â 
ðàìêàõ EPCM, ïðåäîñòàâëÿòü òàêèå óñëóãè íà 
ðîññèéñêîì è çàðóáåæíîì ðûíêå. Íà ðèñ. 2 
ïðåäñòàâëåíà ðàçáèâêà ðèñêîâ ðåàëèçàöèè 
êîíòðàêòîâ íà îñíîâå EPCM è ôàêòîðîâ, èõ 
âûçûâàþùèõ.

×àñòü ðèñêîâ ìîæåò áûòü ñíÿòà áëàãî
äàðÿ ïðèìåíåíèþ ñîîòâåòâóþùèõ ñòðàòåãèé 
è ìîäåëåé óïðàâëåíèÿ ðèñêàìè, íàïðèìåð, 
ïðåäëîæåííûìè â [5]. 

Âîçìîæíîñòü ãðàìîòíî ñôîðìóëèðî
âàòü ïðåäëîæåíèå  è ñòðóêòóðíî îöåíèòü 
ñòîèìîñòü ïðîåêòà – çàëîã óñïåøíîé ðåàëè
çàöèè ëþáîãî èíôðàñòðóêòóðíîãî ïðîåêòà. 
Âåäóùèì çâåíîì â äîñòèæåíèè ýòîé öåëè 
ÿâëÿåòñÿ âûáîð íàäåæíûõ ïîñòàâùèêîâ, êî
îðäèíàöèÿ è íàäëåæàùèé êîíòðîëü çà èñ
ïîëíåíèåì ïðîåêòà. Â ýòîé ñâÿçè, óñïåøíîå 
âûïîëíåíèå EPCMïîäðÿä÷èêîì çàêàçà âî 
ìíîãîì çàâèñèò îò äîëãîé ïëîäîòâîðíîé ðà
áîòû ïî ñîãëàñîâàíèþ òåõíè÷åñêèõ, ôèíàíñî
âûõ è îðãàíèçàöèîííûõ ïîëîæåíèé êîíòðàêòà 

ñ çàêàç÷èêîì. Áîëüøàÿ ÷àñòü îïåðàöèîííûõ, 
óïðàâëåí÷åñêèõ è èíæåíåðíûõ ðèñêîâ ìîæåò 
áûòü ïðåâåíòèâíî óðåãóëèðîâàíà íà ñòàäèè 
ñîãëàñîâàíèÿ óñëîâèé áóäóùåãî êîíòðàêòà è 
ïåðåäà÷è çàêàç÷èêîì âñåé èìåþùåéñÿ èí
ôîðìàöèè î ìåñòå ñòðîéêè, îñîáåííîñòÿõ 
çàêîíîäàòåëüñòâà è òåõíè÷åñêèõ íîðì è òðå
áîâàíèé.

Çàêëþ÷àÿ èíôðàñòðóêòóðíûé êîíòðàêò, 
çàêàç÷èê ðàñc÷èòûâàåò íà ìàêñèìàëüíûé 
êîíòðîëü íàä ðåàëèçàöèåé ïðîåêòà, áóäó÷è 
ïðè ýòîì ìàêñèìàëüíî çàùèùåííûì, «äåðæà 
íà ñåáå» ìèíèìàëüíîå ÷èñëî ðèñêîâ, ïåðå
êëàäûâàÿ èõ íà ãåíåðàëüíîãî ïîäðÿä÷èêà. Â 
òàêîì ñëó÷àå èìåííî çàâèñèìîñòü öåíû êîí
òðàêòà îò ðèñêîâ âåäåò ê âûáîðó öåíîî
áðàçîâàíèÿ. Äàëåå ïðåäñòàâëåíû íåñêîëüêî 
âèäîâ öåíîîáðàçîâàíèÿ [11]:

1) ôèêñèðîâàííàÿ öåíà (Lumpsum) – 
òèïîâàÿ âàðèàöèÿ EPCêîíòðàêòà, êîãäà âñÿ 
îòâåòñòâåííîñòü ëåæèò íà ïîäðÿä÷èêå, â òî 
âðåìÿ êàê çàêàç÷èê, ñîïðîâîäèâ òåõíè÷åñêîå 
çàäàíèå ïîëíîé èìåþùåéñÿ ó íåãî èíôîðìà
öèåé, íå îêàçûâàåò âëèÿíèå íà òåõíè÷åñêèå 
ðåøåíèÿ ãåíåðàëüíîãî ïîäðÿä÷èêà;

2) çàòðàòû è âîçíàãðàæäåíèå (Costreim
bursable) – ñëåäóþùèé âèä öåíîîáðàçîâàíèÿ 
ñòðîèòñÿ íà ïåðåðàñïðåäåëåíèè ðèñêîâ è öå
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Ðèñ. 2. Êàòåãîðèè è ôàêòîðû ðèñêîâ ïðè ðåàëèçàöèè èíôðàñòðóêòóðíûõ ïðîåêòîâ íà îñíîâå EPCM / 
Fig. 2. Categories and risk factors in the implementation of infrastructure projects based on EPCM 

íû â çàâèñèìîñòè îò àêòèâíîñòè çàêàç÷èêà â 
ïðîåêòå;

3) åäèíè÷íûå ðàñöåíêè (Unit Prices) – 
ïîäîáíûé âàðèàíò ïðèìåíèì, êîãäà çàòðàòû 
íà ïðîåêò êîíêðåòèçèðîâàòü ïðîáëåìàòè÷íî. 
Èñïîëíèòåëü ïîäðÿäà â òàêîì ñëó÷àå îò÷è
òûâàåòñÿ ïåðåä çàêàç÷èêîì, ïðåäîñòàâëÿÿ 
èíôîðìàöèþ î çàòðà÷åííûõ ÷åëîâåêî÷àñàõ, 
àðåíäå äëÿ êàæäîãî òèïà òåõíèêè è ò. ä.;

4) ïîìèìî ýòîãî, ó ïîäðÿä÷èêà åñòü âîç
ìîæíîñòü ïðåäîñòàâèòü èòîãîâóþ ñòîèìîñòü 
ïðîåêòà, îïèðàÿñü íà ñîãëàñîâàííûå ìåòîäè
êè ñìåòíîãî öåíîîáðàçîâàíèÿ, óêàçàâ ñòîè
ìîñòü äîïîëíèòåëüíûõ ðàñõîäîâ, êîòîðûå íå 
ïðåäóñìîòðåíû ñìåòîé. 

Òàêèì îáðàçîì, èñïîëüçîâàíèå ìî
äåëè EPCM â ÷èñòîì âèäå íà ïðàêòèêå 
òðóäíîðåàëèçóåìî è ìîæåò áûòü óñïåøíî 
çàâåðøåíî ëèøü ïðè äåòàëüíîì àíàëèçå, 
èñõîäÿ èç óñëîâèé ïðèìåíèìîñòè êîíêðåò
íîãî ïðîåêòà. Ãèáêèé ïîäõîä âî âçàèìîîò
íîøåíèè ñòîðîí â ñëó÷àå EPCM ïîçâîëèò 
áîëåå ïðîçðà÷íî è ñòðóêòóðíî ïîäõîäèòü 
ê âçàèìîîòíîøåíèþ ñòîðîí â ñôåðå ïå
ðåðàñïðåäåëåíèÿ ðèñêîâ è óñòàíîâëåíèÿ 
ñòîèìîñòè êîíòðàêòà.

Ðîññèéñêèå þðèñòû îòìå÷àþò, ÷òî «äî 
ñèõ ïîð äåÿòåëüíîñòü èíæåíåðà íå áûëà 
êâàëèôèöèðîâàíà êàê âèä ýêîíîìè÷åñêîé 
äåÿòåëüíîñòè è íå âõîäèëà â ðîññèéñêèé 
ÎÊÂÝÄ (â òî âðåìÿ êàê â îòäåëüíûõ ñòðàíàõ 
äîõîä îò îêàçàíèÿ èíæèíèðèíãîâûõ óñëóã 
ñîñòàâëÿåò 20 % îò ÂÂÏ)» [6]. Ðîññèéñêàÿ 
ìîäåëü ñàìîðåãóëèðîâàíèÿ èíæåíåðíîãî 
äåëà íåñîâìåñòèìà ñ ìîäåëüþ, ïðèíÿòîé â 
ñòðàíàõ ÂÒÎ. Â Ðîññèè íåò çàêîíîäàòåëüíî
ãî çàêðåïëåíèÿ ïîíÿòèÿ «EPCêîíòðàêò». Â 
ðàìêàõ ðîññèéñêîãî çàêîíîäàòåëüñòâà ïî
äîáíûå êîíòðàêòû ÿâëÿþòñÿ «ãèáðèäíûìè», 
ñïîðû ïî íèì ðàññìàòðèâàþòñÿ ñ ó÷åòîì 
óñëîâèé ïî ðàçëè÷íûì âèäàì äîãîâîðîâ, 
ïðèñóòñòâóþùèõ â EPC êîíòðàêòå, ÷òî çíà
÷èòåëüíî çàòðóäíÿåò äåÿòåëüíîñòü ðîññèé
ñêèõ êîìïàíèé êàê íà âíóòðåííåì ðûíêå, 
òàê è çà ðóáåæîì. 

Âàæíîé ïðîáëåìîé â ðàáîòå ðîññèé
ñêèõ ïîñòàâùèêîâ ñòðîèòåëüíûõ, èíæåíåð
íûõ è óïðàâëåí÷åñêèõ óñëóã ÿâëÿåòñÿ îòñóò
ñòâèå îïûòà ñòðóêòóðèðîâàíèÿ êîíòðàêòîâ 
EPCM. Ýêñïåðòû âûäåëÿþò íåñêîëüêî îøè
áîê, âñòðå÷àþùèõñÿ ïðè ïîäïèñàíèè EPC
êîíòðàêòîâ â Ðîññèè [2]:
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1) îòñóòñòâèå ñîãëàñîâàííîñòè â ðàìêàõ 
îáÿçàòåëü ñòâ çàêàç÷èêà äëÿ ðåàëèçàöèè èí
ôðàñòðóêòóðíîãî ïðîåêòà. Ïîìèìî ôèíàí
ñîâîãî âîçíàãðàæäåíèÿ, çàêàç÷èê äîëæåí 
ïåðåäàòü ïîäðÿä÷èêó âñþ èìåþùóþñÿ èí
ôîðìàöèþ î ïðîåêòå. Äëÿ ñîõðàíåíèÿ ñðî
êîâ ðåàëèçàöèè è êà÷åñòâà èòîãîâîãî îáúåê
òà âåñîìóþ ÷àñòü ñîñòàâëÿþò îáÿçàòåëüñòâà 
çàêàç÷èêà â ñôåðå ïðåäîñòàâëåíèÿ ïëîùàäè, 
ïîäúåçäíûõ äîðîã è ò. ä.;

2) íåñîãëàñîâàííîñòü ñðîêîâ ðåàëèçà
öèè. Åñëè ñîãëàñîâàíèå ñðîêîâ ê ìîìåíòó 
ïîäïèñàíèÿ äîãîâîðà íåâîçìîæíî, íåîáõî
äèìî ó÷åñòü ïåðåñåêàòåëüíóþ äàòó;

3) ïðè çàêëþ÷åíèè äîãîâîðà ñ èíî
ñòðàííîé êîìïàíèåé èìåþòñÿ ñóùåñòâåííûå 
ðàçëè÷èÿ â ìåòîäàõ îòå÷åñòâåííîãî è çàðó
áåæíîãî èíæèíèðèíãà, ÷òî âåäåò ê íåîáõîäè
ìîñòè óíèôèêàöèè òðåáîâàíèé è íîðì;

4) ìíîãîýòàïíîñòü ïîëó÷åíèÿ ñîãëàñîâà
íèé äëÿ ïðèìåíåíèÿ çàðóáåæíîãî îáîðóäî
âàíèÿ è çàêóïîê çíà÷èòåëüíî óäëèíÿåò ñðîêè 
ïðîåêòà;

5) ðîññèéñêèå ïîäðÿä÷èêè ñòàëêèâàþòñÿ 
ñ áîëüøèìè òðóäíîñòÿìè, îöåíèâàÿ ðåàëü
íûå ñðîêè, çàòðàòû è ðèñêè â ðàìêàõ êîíòðàê
òà, ÷òî â ñâîþ î÷åðåäü âûòåêàåò èç îòñóòñòâèÿ 
îïûòà;

6) áîëüøîå êîëè÷åñòâî øòðàôîâ è ïåíè 
ñäåðæèâàåò çàïàäíûõ ïîäðÿä÷èêîâ;

7) ïðî÷åå.
Â òî æå âðåìÿ, ïðè çàêëþ÷åíèè äîãîâî

ðà ñ èíîñòðàííûìè çàêàç÷èêàìè ðîññèéñêèì 
èíæèíèðèíãîâûì èãðîêàì ñòîèò àêöåíòèðî
âàòü âíèìàíèå íà ðÿäå èìïåðàòèâíûõ íîðì 
ðîññèéñêîãî ïðàâà, ðåçêî êîíòðàñòèðóþùèõ 
ñ òèïîâûìè óñëîâèÿìè èíôðàñòðóêòóðíûõ 
êîíòðàêòîâ, óòâåðæäåííûìè ìåæäóíàðîäíû
ìè îðãàíèçàöèÿìè, íàïðèìåð:

1) ðèñê ñëó÷àéíîé ãèáåëè â ðîññèéñêîì 
ïðàâå ëåæèò íà ïîäðÿä÷èêå äî ñäà÷è îáúåêòà 
èëè îïðåäåëåííîãî ýòàïà ðàáîò çàêàç÷èêîì 
(ï.1. ñò. 741 ÃÊ ÐÔ), òàêæå ïðè ïðîñðî÷åííûõ 
ñðîêàõ ñäà÷è ðàáîò. Ðèñê ñëó÷àéíîé ãèáåëè 
íåñåò ñòîðîíà, äîïóñòèâøàÿ ïðîñðî÷êó, â òî 
âðåìÿ êàê, ïî ìíåíèþ Ìåæäóíàðîäíîé ôå
äåðàöèè èíæåíåðîâêîíñóëüòàíòîâ (FIDIC), 
ðèñê ñëó÷àéíîé ãèáåëè ëîæèòñÿ íà çàêàç÷èêà 
ïîñëå ñäà÷è ëþáîé ÷àñòè ðàáîò; 

2) FIDIC çàïðåùàåò îòñòóïëåíèÿ îò ñî
ãëàñîâàííîé òåõíè÷åñêîé äîêóìåíòàöèè, â 
òî âðåìÿ êàê â ðîññèéñêîì ïðàâå ïîäðÿä÷èê 
ìîæåò ïðåäóñìîòðåòü íåçíà÷èòåëüíûå îòñòó
ïëåíèÿ;

3) ïî FIDIC, èñïîëíÿþùèé ïîäðÿä÷èê 
äîëæåí ñëåäîâàòü ïðàâó çàêàç÷èêà âíîñèòü 
êîððåêòèðîâêè â òåõíè÷åñêóþ äîêóìåíòàöèþ, 
â òî âðåìÿ êàê â ðîññèéñêîì çàêîíîäàòåëü
ñòâå èçìåíåíèÿ ìîãóò âíîñèòüñÿ òîëüêî ïî 
ñîãëàñîâàíèþ ñòîðîí (ï.1. ñò. 744 ÃÊ ÐÔ);

4) â ðàìêàõ ðîññèéñêîãî ïðàâà ïîäðÿä
÷èê ìîæåò âíîñèòü êîððåêòèðîâêè ïî öåíå, 
îïèðàÿñü íà íåîáõîäèìîñòü ïðîâåäåíèÿ äî
ïîëíèòåëüíûõ ðàáîò (ï. 5 ñò. 709 ÃÊ ÐÔ) èëè 
ïðè âíåøíèõ ôàêòîðàõ, âûçûâàþùèõ ðîñò 
öåí íà îòäåëüíûå ìàòåðèàëû (ï.6. ñò. 709 ÃÊ 
ÐÔ), êîãäà ïî FIDIC èçìåíåíèÿ â ñîãëàñîâàí
íóþ ñòîèìîñòü êîíòðàêòà ìîãóò áûòü âíåñåíû 
òîëüêî ïðè âíåøíèõ ôîðñìàæîðíûõ îáñòîÿ
òåëüñòâàõ, ñâÿçàííûõ ñ èçìåíåíèÿìè â çàêî
íîäàòåëüñòâå;

5) êàê îòìå÷àþò ðîññèéñêèå ýêñïåðòû, 
«â ïðàêòèêå çàêëþ÷åíèÿ ðîññèéñêèõ èíôðà
ñòðóêòóðíûõ êîíòðàêòîâ òåõíè÷åñêèé çàêàç
÷èê – èíæåíåð ÿâëÿåòñÿ ïðåäñòàâèòåëåì çà
êàç÷èêà, êîãäà ïî FIDIC èíæåíåð äåéñòâóåò â 
êà÷åñòâå àðáèòðà ìåæäó ñòîðîíàìè» [3].

Ïðè ñðàâíèòåëüíîì àíàëèçå ðîññèéñêîé 
è ìåæäóíàðîäíûõ ïðàêòèê çàêëþ÷åíèÿ EPCM 
êîíòðàêòîâ ìîæíî âûäåëèòü ñóùåñòâåííûå 
îòëè÷èÿ â ïîäõîäàõ ê âûïîëíåíèþ çàêàçà è 
ðàñïðåäåëåíèþ îòâåòñòâåííîñòè ñòîðîí. Â 
áîëüøåé ñòåïåíè ýòî ñâÿçàíî ñ óêðåïèâøèìè
ñÿ óñòîÿìè ðîññèéñêîé ïðàêòèêè ðàáîòû ñ èí
ôðàñòðóêòóðíûìè ïðîåêòàìè, êîòîðàÿ áåðåò 
íà÷àëî â ïåðèîä ñîâåòñêîé ñòðîéêè. Êëþ÷å
âûì ôàêòîðîì ïîäîáíîãî ðàçëè÷èÿ ÿâëÿåòñÿ 
ðîññèéñêàÿ ìîäåëü ñàìîðåãóëèðîâàíèÿ èí
æåíåðíîãî äåëà. Â ðîññèéñêîì çàêîíîäàòåëü
ñòâå íåîáõîäèìî ñîãëàñîâàòü ñòðóêòóðíûå èç
ìåíåíèÿ â ïîäõîäàõ ê çàêëþ÷åíèþ ïîäîáíûõ 
êîíòðàêòîâ, óòâåðäèòü ÷åòêèé ïåðå÷åíü îáÿ
çàòåëüñòâ ñòîðîí ïî êîíòðàêòó ôîðìû EPCM è 
óòâåðäèòü îòñóòñòâèå âîçìîæíîñòè âíåñåíèÿ 
êëþ÷åâûõ èçìåíåíèé â êîíòðàêò, â òîì ÷èñ
ëå êàñàþùèõñÿ öåíû è îáúåìà âûïîëíÿåìûõ 
ðàáîò. Â òî æå âðåìÿ, ðîññèéñêèì ïîäðÿä
÷èêàì ñëåäóåò ïîìíèòü, ÷òî äîãîâîð ìîæåò 
áûòü ïðèçíàí íåäåéñòâèòåëüíûì â ñëó÷àå íå
ñîãëàñîâàííîñòè â ÷àñòè ñðîêîâ ðåàëèçàöèè 
êîíòðàêòà. Ñóùåñòâåííîå îòñòàâàíèå â öèô
ðîâèçàöèè ðîññèéñêîãî ïðîèçâîäñòâà, çàâè
ñèìîñòü îò çàðóáåæíûõ òåõíîëîãèé, à òàêæå 
ïîñòåïåííî ñîêðàùàþùååñÿ êîëè÷åñòâî íà
ó÷íûõ è èíæåíåðíûõ êàäðîâ, êîìïåòåíòíûõ 
âíåäðÿòü íåîáõîäèìûå òåõíîëîãèè äëÿ ìî
äåðíèçàöèè ïðîèçâîäñòâà, òàêæå óñóãóáëÿþò 
ïîëîæåíèå ðîññèéñêîãî ðûíêà EPCM. 
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Äëÿ ñîêðàùåíèÿ îòñòàâàíèÿ Ðîññèéñêîé 
Ôåäåðàöèè îò ðàçâèòûõ ñòðàí â ÷àñòè EPCM – 
êîìïåòåíöèé âèäèòñÿ íåîáõîäèìûì ðàçâè
òèå èíñòèòóòà EPCMïîäðÿä÷èêà (ðèñ. 3), ñòà
âÿùåãî öåëüþ íàëàæèâàíèå âçàèìîäåéñòâèÿ 
ìåæäó ãîñóäàðñòâîì è áèçíåñîì, óâåëè÷åíèå 
êîìïåòåíöèé ïîäðÿä÷èêîâ, ðàçðàáîòêó íîðì 
è ïðàâèë äëÿ âíåäðåíèÿ â òèïîâóþ äîêóìåí
òàöèþ. 

Îäíîé èç çàäà÷ äàííîãî èíñòèòóòà 
äîëæíî áûòü ñîçäàíèå êâàçèãîñóäàðñòâåí
íîãî ïðåäïðèÿòèÿ, ñïåöèàëèçèðóþùåãîñÿ 
íà ðåàëèçàöèè èíôðàñòðóêòóðíûõ ïðîåêòîâ. 
Ýòî ïîçâîëèò ãîñóäàðñòâó îïåðàòèâíî è áî
ëåå òî÷å÷íî ðåàãèðîâàòü íà èçìåíÿþùóþñÿ 
êîíúåêòóðó ðûíêà ìåæäóíàðîäíîãî èíæèíè
ðèíãà, îáåñïå÷èâàòü íàäëåæàùåå ðåøåíèå 
ïî ñïîðàì, âîçíèêàþùèì â õîäå ðåàëèçàöèè 
ïîäîáíûõ ïðîåêòîâ, à òàêæå ýôôåêòèâíî ñòè
ìóëèðîâàòü äàííóþ îáëàñòü. 

Îäíîé èç êîìïàíèé, ðàñøèðÿþùèõ 
èíñòèòóò, ÿâëÿåòñÿ äåéñòâóþùåå ñ 2014 ã. 
ïåðâîå ïðîôåññèîíàëüíîå îáúåäèíåíèå – 
Íàöèîíàëüíàÿ Àññîöèàöèÿ èíæåíåðîâêîí
ñóëüòàíòîâ â ñòðîèòåëüñòâå (ÍÀÈÊÑ), ñ 2017 ã. 
ñòàâøåå ïîëíîïðàâíûì ÷ëåíîì FIDIC, öåëüþ 
êîòîðîãî ÿâëÿåòñÿ ãàðìîíèçàöèÿ ðûíêà ðîñ
ñèéñêèõ èíæåíåðíûõ è êîíñóëüòàöèîííûõ óñ
ëóã ñ ìåæäóíàðîäíûìè ñòàíäàðòàìè. ÍÀÈÊÑ 

Ðèñ. 3. Ñõåìà ðàçâèòèÿ èíñòèòóòà EPCMïîäðÿä÷èêà / 
Fig. 3. Development scheme of the EPCM Contractor Institute 

â ñâîåé äåÿòåëüíîñòè ñïîñîáñòâóåò ýôôåê
òèâíîìó âûáîðó îïòèìàëüíîé êîíòðàêòíîé 
ôîðìû, àäàïòàöèè ðîññèéñêèõ èíæèíèðèí
ãîâûõ êîìïàíèé, çàêëþ÷àþùèõ êîíòðàêòû ñ 
èíîñòðàííûìè çàêàç÷èêàìè, à òàêæå ãàðìî
íèçàöèè íîðìàòèâíîïðàâîâîãî ïîëÿ ïîíÿ
òèÿ èíæåíåðêîíñóëüòàíò ñ ìåæäóíàðîäíûìè 
ñòàíäàðòàìè. 

Ëèøü íåáîëüøàÿ äîëÿ ñåêòîðîâ ðîññèé
ñêîé ýêîíîìèêè èìååò ìîùíûå èíæèíèðèí
ãîâûå êîìïàíèè ïîëíîãî öèêëà – àòîìíàÿ 
ïðîìûøëåííîñòü, ñðåäè íèõ ÎÀÎ «Íèæåãî
ðîäñêàÿ èíæèíèðèíãîâàÿ êîìïàíèÿ «ÀÒÎÌÝ
ÍÅÐÃÎÏÐÎÅÊÒ»), íåôòåãàçîõèìè÷åñêàÿ 
ïðîìûøëåííîñòü – ÎÎÎ «Ñòðîéãàçìîíòàæ» 
è æåëåçíîäîðîæíîå ñòðîèòåëüñòâî – ÎÎÎ 
«ÐÆÄ Èíòåðíåøíë». Îäíèìè èç êðóïíûõ ïðî
åêòîâ â äàííûõ îáëàñòÿõ ÿâëÿþòñÿ:

– Ïðîåêò ñòðîèòåëüñòâà ýíåðãîáëîêîâ 
¹ 7 è 8 Òÿíüâàíüñêîé ÀÝÑ â ðàìêàõ ïîäïè
ñàííîãî â 2018 ã. ìåæïðàâèòåëüñòâåííîãî 
äîãîâîðà è ðàìî÷íîãî êîíòðàêòà ìåæäó Èí
æèíèðèíãîâûì äèâèçèîíîì Ãîñêîðïîðàöèè 
«Ðîñàòîì» è êèòàéñêèìè ïðåäïðèÿòèÿìè êîð
ïîðàöèè CNNC;

– ðåàëèçàöèÿ ôèíñêîãî ïðîåêòà ñòðî
èòåëüñòâà îäíîáëî÷íîé ÀÝÑ «Õàíõèêèâè1» 
ñ ðåàêòîðîì ÂÂÝÐ1200 ïîä ðóêîâîäñòâîì 
êîìïàíèé Ãîñêîðïîðàöèè «Ðîñàòîì»;
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– ðåàëèçàöèÿ ïðîåêòà ïî âîññòàíîâëå
íèþ è ìîäåðíèçàöèè êóáèíñêîé æåëåçíî
äîðîæíîé èíôðàñòðóêòóðû, çàêëþ÷åííûé 
ìåæäó ÎÎÎ «ÐÆÄ Èíòåðíåøíë» è Ñîþçîì 
Æåëåçíûõ Äîðîã Êóáû «Æåëåçíûå äîðîãè Êó
áû» îáùåé ñòîèìîñòüþ äî 1,9 ìëðä åâðî;

– Ãåíåðàëüíîå ñîãëàøåíèå, ïîäïèñàí
íîå ìåæäó õîëäèíãîì ÎÀÎ «ÐÆÄ» è ÀÎ «Æå
ëåçíûå äîðîãè Ñåðáèè» â 2012 ã., íà ñòðîè
òåëüñòâî è ìîäåðíèçàöèþ æåëåçíîäîðîæíîé 
èíôðàñòðóêòóðû â Ñåðáèè.

Íà ðîëü EPCMïîäðÿä÷èêà â áîëüøåé 
ñòåïåíè ïðèâëåêàþòñÿ çàðóáåæíûå ïðåäïðè
ÿòèÿ, äîëÿ îòå÷åñòâåííûõ EPCêîíòðàêòîðîâ 
â èíâåñòèöèÿõ åäâà ïðåâûøàåò 20…25 % [1]. 
Âëàäåëüöàìè èííîâàöèîííûõ òåõíîëîãèé, 

èñïîëüçóþùèõñÿ â ñòðîèòåëüñòâå, ÿâëÿþòñÿ 
èíîñòðàííûå êîíòðàãåíòû. Êðóïíåéøèå ðîñ
ñèéñêèå êîìïàíèè â òàêèõ êîíòðàêòàõ îáû÷íî 
âûñòóïàþò ñóáïîäðÿä÷èêàìè 3ãî óðîâíÿ è 
íèæå.

Îòå÷åñòâåííûì ïîäðÿä÷èêàì íåîáõî
äèìî íàðàùèâàòü ñîîòâåòñòâóþùèå êîì
ïåòåíöèè, â ýòîì ïîìîæåò ñòèìóëèðîâàíèå 
ÍÈÎÊÐ è ðàçâèòèå ñîáñòâåííûõ òåõíîëîãèé. 
Îïûò ìîæåò áûòü ïðèîáðåòåí ïðè ñîçäàíèè 
ñîâìåñòíûõ êîìïàíèé ñ çàðóáåæíûìè ïàð
òíåðàìè ñ ðåãèñòðàöèåé èõ íà òåððèòîðèè 
Ðîññèéñêîé Ôåäåðàöèè. Â òàáëèöå ïðåä
ñòàâëåíû ôàêòîðû ðàçâèòèÿ ðûíêà èíæèíè
ðèíãà è êîíñóëüòèðîâàíèÿ â Ðîññèè.

Ôàêòîðû ðàçâèòèÿ ðûíêà èíæèíèðèíãà è êîíñóëüòèðîâàíèÿ â Ðîññèè / 
Factors of the engineering and consulting market development in Russia

Àñïåêòû / 
Aspects

Âíåøíèå ôàêòîðû / 
External factors

Âíóòðåííèå ôàêòîðû / 
Internal factors

Ïîëîæèòåëüíûå / 
Positive

Ðîñò êîíêóðåíòîñïîñîáíîñòè âûñîêîòåõíîëîãè÷
íûõ îòðàñëåé çà ñ÷åò öèôðîâîé òðàíñôîðìàöèè / 
Growth of competitiveness of hightech industries 
due to digital transformation

Óâåëè÷åíèå ìàñøòàáîâ ãîñïîääåðæêè âûñî
êîòåõíîëîãè÷íûõ ïðîèçâîäñòâ / Increasing the 
scale of state support for hightech industries

Âûñîêèé ñïðîñ íà îòäåëüíûå âûñîêîòåõíîëî
ãè÷íûå ïðîäóêòû / High demand for individual 
hightech products

Êîíêóðåíòíàÿ ýêîíîìèêà íåôòåãàçîõèìè÷å
ñêèõ è ìåòàëëóðãè÷åñêèõ ïðîèçâîäñòâ çà ñ÷åò 
äåøåâîãî ñûðüÿ / Competitive economy of 
petrochemical and metallurgical industries at the 
expense of cheap raw materials 

Ðîñò òîðãîâëè ñæèæåííûì è ïðèðîäíûì ãàçîì, 
íåñìîòðÿ íà COVID19 è ðàçâèòèå âîäîðîäíîé 
ýíåðãåòèêè / The growth of trade in liquefied and 
natural gas, despite COVID19 and the development 
of hydrogen energy

Ðàçâèòèå òåõíîëîãè÷åñêèõ ïðîèçâîäñòâ, 
ïîñòåïåííûé ïåðåõîä îò âëèÿíèÿ ýêñïîðòà 
íåôòåãàçîïðîäóêòîâ íà ðîññèéñêóþ ýêîíîìè
êó / Development of technological production, 
gradual transition from the influence of oil and 
gas products exports on the Russian economy

Îòðèöàòåëüíûå / 
Negative

Ïàäåíèå öåí íà ýíåðãåòè÷åñêîå ñûðüå, óìåíü
øåíèå èíâåñòèöèé â òîïëèâíîýíåðãåòè÷åñêèé 
êîìïëåêñ / Falling prices for energy raw materials, 
reduced investment in the fuel and energy complex

Ïàäåíèå òåìïîâ ðîñòà ÂÂÏ, ñëàáû ñïðîñ íà 
óãëåâîäîðîäíîå ñûðüå / Falling GDP growth 
rates, weak demand for hydrocarbon raw 
materials

Îòõîä îò èíâåñòèðîâàíèÿ â ïðîåêòû, ñâÿçàííûå 
ñî ñæèæåííûì è ïðèðîäíûì ãàçîì èççà ïåðå
èçáûòêà ïðåäëîæåíèÿ, COVID19 è ñïåöèàëüíîé 
îïåðàöèè íà Óêðàèíå / Withdrawal from investing 
in projects related to liquefied and natural gas due 
to oversupply, COVID19 and a special operation in 
Ukraine

Ñíèæåíèå îáúåìîâ ýêñïîðòà óãëåâîäîðîäíîãî 
ñûðüÿ / Reduction of hydrocarbon exports

Ýíåðãîïåðåõîä è ïîèñê àëüòåðíàòèâíûõ âîçîá
íîâëÿåìûõ èñòî÷íèêîâ ýíåðãèè / Energy transition 
and search for alternative renewable energy sources

Òðóäíîñòè ñ ïðèâëå÷åíèåì èíâåñòèöèé, øàíñ 
óæåñòî÷åíèÿ ñàíêöèîííîãî ðåæèìà / Difficulties 
in attracting investments, a chance of tightening 
the sanctions regime
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Çàêëþ÷åíèå. Ìîæíî êîíñòàòèðîâàòü íå
êîòîðûå óñïåõè îòå÷åñòâåííûõ èíæèíèðèí
ãîâûõ êîìïàíèé ïî ðåàëèçàöèè êîíòðàêòîâ 
EPCM. Òåì íå ìåíåå, î÷åâèäíî ñóùåñòâåí
íîå îòñòàâàíèå â äàííîì íàïðàâëåíèè, ÷òî 
ïîäòâåðæäàåòñÿ îãðàíè÷åííûì ÷èñëîì êîì
ïàíèé, ïðåäîñòàâëÿþùèõ òàêèå óñëóãè íà 
ðîññèéñêîì ðûíêå. Îòå÷åñòâåííàÿ øêîëà 
èíæèíèðèíãà ëèøü íà÷èíàåò ôîðìèðîâàòüñÿ, 
ïðåîäîëåâàÿ ïðåïÿòñòâèÿ â âèäå COVID19 è 
óâåëè÷èâàþùåãîñÿ êîëè÷åñòâà ñåêòîðàëüíûõ 
ñàíêöèé. Ðîññèéñêèå êîìïàíèè ïðîäîëæàþò 
âíåäðÿòü íîâûå òåõíîëîãèè â ïðîèçâîäñòâî, 

ìîäåðíèçèðîâàòü ïðîåêòíîå óïðàâëåíèå, 
âíåäðÿòü òåõíîëîãèè BIM (Building Information 
Modeling). Ðåãóëèðîâàíèå äàííîãî ðîäà äå
ÿòåëüíîñòè, óâåëè÷åíèå êîìïåòåíöèé è ïå
ðåäà÷à îïûòà ðîññèéñêèì èíæèíèðèíãîâûì 
êîìïàíèÿì, ïðåäîñòàâëåíèå ïîääåðæêè ñî 
ñòîðîíû þðèäè÷åñêîãî ñîîáùåñòâà â ÷àñòè 
ïîäïèñàíèÿ èíôðàñòðóêòóðíûõ êîíòðàêòîâ, 
íàëàæèâàíèå ñòðóêòóðíîãî äèàëîãà ìåæäó 
ãîñóäàðñòâîì è áèçíåñîì ìîæåò ïðåîáðàçî
âàòü óðîâåíü ðàçâèòèÿ ïðåäïðèÿòèé, ãîòîâûõ 
ðàáîòàòü â ðàìêàõ EPCMêîíòðàêòîâ êàê íà 
âíóòðåííåì ðûíêå, òàê è çà ðóáåæîì.
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Ñóùåñòâåííîå óâåëè÷åíèå ýêîëîãè÷åñêîé íàãðóçêè íà îêðóæàþùóþ ñðåäó ðåãèîíîâ, âûçâàííîå ïðî
ìûøëåííûì ðîñòîì â ðàìêàõ ñëåäîâàíèÿ ãîñóäàðñòâåííîé ïîëèòèêå èìïîðòîçàìåùåíèÿ â óñëîâèÿõ 
æåñòêèõ ñàíêöèé Çàïàäà, îáóñëîâèëî íåîáõîäèìîñòü óñèëåíèÿ êîíòðîëÿ ñîñòîÿíèÿ ýêîëîãè÷åñêîãî ïðî
ñòðàíñòâà. Â ñâÿçè ñ ÷åì îñîáóþ àêòóàëüíîñòü è ïðàêòè÷åñêóþ çíà÷èìîñòü ïðèîáðåòàåò ôîðìèðîâàíèå 
ýêîëîãè÷åñêîãî ïðîôèëÿ ðåãèîíà è àíàëèç âçàèìîñâÿçè ðîñòà ïðîìûøëåííîãî ïðîèçâîäñòâà è íàãðóçêè 
íà îêðóæàþùóþ ñðåäó ðåãèîíà. Äëÿ ðåøåíèÿ îáîçíà÷åííîé çàäà÷è â êà÷åñòâå îáúåêòà èññëåäîâàíèÿ ðàñ
ñìîòðåíû ïðîöåññû ðàçâèòèÿ ïðîñòðàíñòâåííîîòðàñëåâîé ñòðóêòóðû ðåãèîíà â êîíòåêñòå âçàèìîñâÿ
çè äèíàìèêè ïðîìûøëåííîãî ïðîèçâîäñòâà è èçìåíåíèé ýêîëîãè÷åñêîãî ïðîôèëÿ ðåãèîíà (íà ïðèìåðå 
Ïåðìñêîãî êðàÿ). Ïðåäìåòîì èññëåäîâàíèÿ ÿâëÿåòñÿ âçàèìîñâÿçü äèíàìèêè ïðîìûøëåííîãî ïðîèçâîä
ñòâà è èçìåíåíèé ýêîëîãè÷åñêîãî ïðîôèëÿ ðåãèîíà. Öåëü èññëåäîâàíèÿ çàêëþ÷àåòñÿ â óñòàíîâëåíèè è 
îöåíêå âçàèìîñâÿçè äèíàìèêè ïðîìûøëåííîãî ïðîèçâîäñòâà ñ èçìåíåíèÿìè ýêîëîãè÷åñêîãî ïðîôèëÿ 
ðåãèîíà. Ïîä ýêîëîãè÷åñêèì ïðîôèëåì ðåãèîíà â ðàìêàõ äàííîãî èññëåäîâàíèÿ ïîíèìàåòñÿ ñèñòåìà ïî
êàçàòåëåé, õàðàêòåðèçóþùèõ ýêîëîãè÷åñêóþ îáñòàíîâêó íà òåððèòîðèè ðåãèîíà è ïîçâîëÿþùèõ îöåíèòü 
ýêîëîãè÷åñêóþ íàãðóçêó íà îêðóæàþùóþ ñðåäó ðåãèîíà. Ôîðìèðîâàíèå ñèñòåìû ïîêàçàòåëåé, ñîñòàâëÿ
þùèõ ýêîëîãè÷åñêèé ïðîôèëü ðåãèîíà, ïîçâîëèò ïðîâåñòè îáúåêòèâíûé àíàëèç òåõíîãåííîé íàãðóçêè íà 
ýêîëîãè÷åñêóþ ñèñòåìó ðåãèîíà. Òàêèì îáðàçîì, ôîðìèðîâàíèå ñèñòåìû ïîêàçàòåëåé ïðåäñòàâëÿåòñÿ 
ïåðâîñòåïåííîé çàäà÷åé â äîñòèæåíèè öåëè èññëåäîâàíèÿ. Çàäà÷è èññëåäîâàíèÿ: âûïîëíèòü òåîðåòè
÷åñêèé îáçîð íàó÷íûõ èññëåäîâàíèé â îáëàñòè àíàëèçà è îöåíêè ñîñòîÿíèÿ îêðóæàþùåé ñðåäû è ýêîëî
ãè÷åñêîé áåçîïàñíîñòè ïðîìûøëåííûõ ðåãèîíîâ; ðàññìîòðåòü ñóùåñòâóþùèå ìåòîäè÷åñêèå ïîäõîäû 
ê îöåíêå ýêîëîãè÷åñêîé ñîñòàâëÿþùåé ðàçâèòèÿ òåððèòîðèé è ðåéòèíãîâ ñîñòîÿíèÿ îêðóæàþùåé ñðå
äû ðåãèîíîâ;  ñôîðìèðîâàòü ñèñòåìû ïîêàçàòåëåé, ðàñêðûâàþùèõ ýêîëîãè÷åñêèé ïðîôèëü ðåãèîíà (íà 
ïðèìåðå Ïåðìñêîãî êðàÿ);  ðàçðàáîòàòü ìåòîäèêó îöåíêè äèíàìèêè ýêîëîãè÷åñêîãî ïðîôèëÿ ðåãèîíà;  âû
ÿâèòü è îöåíèòü âçàèìîñâÿçü äèíàìèêè ïðîìûøëåííîãî ïðîèçâîäñòâà è ýêîëîãè÷åñêîãî ïðîôèëÿ ðåãèî
íà. Ìåòîäû èññëåäîâàíèÿ: â õîäå ïðîâåäåííîãî èññëåäîâàíèÿ ïðèìåíÿëñÿ àíàëèç, ñèíòåç, îáîáùåíèå, 
ãðóïïèðîâêà, ñèñòåìàòèçàöèÿ è êëàññèôèêàöèÿ. Äëÿ ðåøåíèÿ îòäåëüíûõ çàäà÷ èñïîëüçîâàëèñü ìåòîäû 
ñðàâíèòåëüíîãî è ñòàòèñòè÷åñêîãî àíàëèçà, òàáëè÷íîãî è ãðàôè÷åñêîãî ïðåäñòàâëåíèÿ äàííûõ, îðãàíè
çàöèîííîãî è ýêîíîìè÷åñêîãî ìîäåëèðîâàíèÿ, èíòåãðàëüíûé è êîððåëÿöèîííûé àíàëèç. Ìàòåðèàëàìè 
èññëåäîâàíèÿ ïîñëóæèëè íàó÷íûå ðàáîòû âåäóùèõ ðîññèéñêèõ ó÷åíûõýêîíîìèñòîâ, çàíèìàþùèõñÿ 
ïðîáëåìàìè âëèÿíèÿ èíòåíñèôèêàöèè ðàçâèòèÿ òåððèòîðèé, â òîì ÷èñëå ïðîìûøëåííîãî êîìïëåêñà íà 
îêðóæàþùóþ ñðåäó ðåãèîíîâ, à òàêæå îôèöèàëüíûå ñòàòèñòè÷åñêèå äàííûå îðãàíîâ ãîñóäàðñòâåííîé 
ñòàòèñòèêè è ðåçóëüòàòû èññëåäîâàíèé ðàçëè÷íûõ ðåéòèíãîâûõ àãåíòñòâ. Ïðåäëîæåíà àâòîðñêàÿ òðàê
òîâêà ïîíÿòèÿ «ýêîëîãè÷åñêèé ïðîôèëü ðåãèîíà», ñôîðìèðîâàíà ñèñòåìà êðèòåðèåâ, ðàñêðûâàþùèõ 
åãî ñîäåðæàíèå è ïîçâîëÿþùàÿ ïðîâåñòè îáúåêòèâíûé àíàëèç òåõíîãåííîé íàãðóçêè íà îêðóæàþùóþ 
ñðåäó ðåãèîíà. Ðàçðàáîòàíà àâòîðñêàÿ ìåòîäèêà îöåíêè ñîñòîÿíèÿ ýêîëîãè÷åñêîãî ïðîôèëÿ ðåãèîíà, 
âêëþ÷àþùàÿ ðàñ÷åò èíòåãðàëüíûõ èíäåêñîâ ïîëîæèòåëüíîãî è íåãàòèâíîãî âîçäåéñòâèÿ íà îêðóæàþùóþ 
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ñðåäó è îöåíêó çàâèñèìîñòè ðàññ÷èòàííûõ èíäåêñîâ ñ èíäåêñîì ïðîìûøëåííîãî ïðîèçâîäñòâà ðåãèîíà 
ìåòîäîì êîððåëÿöèè. Ïðåäëîæåííûé ìåòîäè÷åñêèé ïîäõîä àïðîáèðîâàí íà ïðèìåðå Ïåðìñêîãî êðàÿ, â 
ðåçóëüòàòå óñòàíîâëåíî íàëè÷èå ïðÿìîé âçàèìîñâÿçè ìåæäó èíòåíñèôèêàöèåé ïðîìûøëåííîãî ïðîèç
âîäñòâà è ðîñòîì íàãðóçêè íà îêðóæàþùóþ ñðåäó, âûðàæåííîé â  óõóäøåíèè ñîñòîÿíèÿ ýêîëîãè÷åñêîãî 
ïðîôèëÿ ðåãèîíà. Ïîëó÷åííûå ðåçóëüòàòû ïîäòâåðæäàþò îïðåäåëÿþùóþ ðîëü ïðîìûøëåííîãî ïðîèç
âîäñòâà â ýêîëîãè÷åñêîì ïðîôèëå Ïåðìñêîãî êðàÿ è íåîáõîäèìîñòü àêòèâèçàöèè ïðîöåññîâ ýêîëîãèçà
öèè ïðîèçâîäñòâà ââèäó óñèëèâàþùåéñÿ íàãðóçêè íà îêðóæàþùóþ ñðåäó

Êëþ÷åâûå ñëîâà: ðåãèîí, ïðîìûøëåííîå ïðîèçâîäñòâî, ðåãèîíàëüíîå ðàçâèòèå, èìïîðòîçàìåùåíèå, ýêîëîãè÷å
ñêèé ïðîôèëü ðåãèîíà, îêðóæàþùàÿ ñðåäà, èíòåãðàëüíûå èíäåêñû, êîððåëÿöèîííàÿ çàâèñèìîñòü, êîýôôèöèåíò âà
ðèàöèè, èíäåêñ ïðîìûøëåííîãî ïðîèçâîäñòâà

The relevance of the research is conditioned by the necessity to strengthen the control over the state of eco
logical space of regions, which is caused by the significant growth of the load on the environment of the regions, 
the priority of which is industrial growth within the framework of following the state policy of import substitution 
in the conditions of strict sanctions restrictions of the Western countries. In this connection the task of formation 
of ecological profile of the region and analysis of interrelation between the growth of industrial production and 
environmental load of the region is of particular urgency and practical importance. To solve this problem, in this 
article the author investigates the processes of the regional spatial and sectoral structure development in terms 
of correlation between the dynamics of industrial production and the changes of the regional ecological profile 
(using the example of the Perm Region), in order to identify and assess the relationship between the dynamics of 
industrial production and the changes in the ecological profile of the region. The subject of the study is the rela
tionship between the dynamics of industrial production and changes in the ecological profile of the region. The 
goal of the study is to establish and assess the relationship between the dynamics of industrial production and 
changes in the ecological profile of the region. The ecological profile of the region in the framework of this study 
is understood as a system of indicators, which characterize the ecological situation on the territory of the region 
and make it possible to assess the ecological burden on the environment of the region. The formation of the 
system of indicators, constituting the ecological profile of the region, will allow to carry out an objective analysis 
of the technogenic load on the ecological system of the region. Thus, the formation of the system of indicators 
seems to be the primary task in achieving the goal of the study. Research objectives are the following:  to perform 
a theoretical review of scientific research in the field of analysis and assessment of the environment state and en
vironmental safety of industrial regions;  to consider the existing methodological approaches to the assessment 
of the environmental component of the territories’ development and ratings of the regions’ environment state;  
to form a system of indicators revealing the ecological profile of the region (on the example of the Perm Region); 
to develop a methodology for assessing the dynamics of the region’s environmental profile;  to identify and 
assess the relationship between the dynamics of industrial production and the ecological profile of the region.
The following research methods have become the basis of the study: analysis, synthesis, synthesis, grouping, 
systematization and classification. To solve individual problems, methods of comparative and statistical analysis, 
tabular and graphical representation of data, organizational and economic modeling, integral and correlation 
analysis have been used. The materials of the study are the scientific works of leading Russian academic econ
omists dealing with the problems of the impact of intensification of territorial development, including industrial 
complex on the environment of the regions, as well as the official statistical data of state statistics agencies and 
the results of studies of various rating agencies. In the article an author’s definition of the concept of “ecolog
ical profile of the region” and a system of indicators is offered, which disclose its content and make it possible 
to conduct an objective analysis of the technogenic burden on the environment of the region. To establish and 
assess the relationship between the dynamics of industrial production and changes in the ecological profile of 
the region the authors have developed an author’s methodology of the ecological profile state estimation which 
includes calculation of integral indices of positive and negative impact on the environment and evaluation of 
dependence of the calculated indices on the index of regional industrial production by correlation method. The 
proposed methodological approach has been approbated using the Perm Territory as an example and as a result 
direct correlation between intensification of industrial production and growth of environmental load expressed in 
deterioration of the region’s ecological profile has been revealed. The results obtained confirm the determining 
role of industrial production in the ecological profile of the Perm Territory and the need to intensify the processes 
of ecologization of production in view of increasing pressure on the environment

Key words: region, industrial production, regional development, import substitution, ecological profile of the region, environ
ment, integral indices, correlation dependence, coefficient of variation, index of industrial production
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Ââåäåíèå. Ñóùåñòâåííîå óâåëè÷åíèå ýêî
ëîãè÷åñêîé íàãðóçêè íà îêðóæàþùóþ 

ñðåäó ðåãèîíîâ, âûçâàííîå ïðîìûøëåííûì 
ðîñòîì â ðàìêàõ ñëåäîâàíèÿ ãîñóäàðñòâåí
íîé ïîëèòèêå èìïîðòîçàìåùåíèÿ â ñîâðå
ìåííûõ ýêîíîìè÷åñêèõ óñëîâèÿõ æåñòêèõ 
ñàíêöèîííûõ îãðàíè÷åíèé, ïîñëåäñòâèé ïàí
äåìèè êîðîíàâèðóñíîé èíôåêöèè, ýêîíîìè
÷åñêèõ êðèçèñîâ, îáîñòðåíèÿ ãåîïîëèòè÷å
ñêîé áîðüáû, ïðåäîïðåäåëèë íåîáõîäèìîñòü 
óñèëåíèÿ êîíòðîëÿ çà ñîñòîÿíèåì ýêîëîãè
÷åñêîé ñîñòàâëÿþùåé ðåãèîíàëüíîãî ïðî
ñòðàíñòâà. 

Ðîñòó òåõíîãåííîé íàãðóçêè íà îêðóæàþ
ùóþ ñðåäó óäåëÿåòñÿ îñîáîå âíèìàíèå ìèðî
âîãî ñîîáùåñòâà. Ñ ðîñòîì ïðîìûøëåííîãî 
ïðîèçâîäñòâà ïðîáëåìà ýêîëîãè÷åñêîé áåç
îïàñíîñòè îáîñòðÿåòñÿ. Òåõíîãåííàÿ íàãðóç
êà îêàçûâàåò îòðèöàòåëüíîå âîçäåéñòâèå íå 
òîëüêî íà ýêîñèñòåìó, íî è íà óðîâåíü æèçíè 
íàñåëåíèÿ è áåçîïàñíîñòü îáùåñòâà â öåëîì 
[3]. Ñíèæåíèå ïðîìûøëåííîãî ïðîèçâîäñòâà 
ñïîñîáñòâóåò ñòàáèëèçàöèè ýêîëîãè÷åñêîé 
îáñòàíîâêè â ïðîìûøëåííûõ ðåãèîíàõ, íî 
â òî æå âðåìÿ ñòàãíèðóåò èõ ýêîíîìè÷åñêîå 
ðàçâèòèå. Â ñâÿçè ñ ÷åì íåîáõîäèìî íàéòè áà
ëàíñ, ÷òî âîçìîæíî ïîñðåäñòâîì ïîñòåïåí
íîé è ïîñëåäîâàòåëüíîé çàìåíû óñòàðåâøèõ 
òåõíîëîãèé íà ïåðñïåêòèâíûå èííîâàöèîí
íûå, îáåñïå÷èâàþùèå èñêîìûé áàëàíñ ýêî
ëîãèè è ïðîìûøëåííîñòè [4] è íàïðàâëåííûå 
íà óìåíüøåíèå íåãàòèâíîãî âîçäåéñòâèÿ íà 
îêðóæàþùóþ ñðåäó [9]. Â ñâÿçè ñ ýòèì îñî
áóþ àêòóàëüíîñòü è ïðàêòè÷åñêóþ çíà÷èìîñòü 
ïðèîáðåòàåò ôîðìèðîâàíèå ýêîëîãè÷åñêîãî 
ïðîôèëÿ ðåãèîíà è àíàëèç âçàèìîñâÿçè ðî
ñòà ïðîìûøëåííîãî ïðîèçâîäñòâà è íàãðóçêè 
íà îêðóæàþùóþ ñðåäó.

Îáúåêòîì èññëåäîâàíèÿ ÿâëÿþòñÿ 
ïðîöåññû ðàçâèòèÿ ïðîñòðàíñòâåííîîò
ðàñëåâîé ñòðóêòóðû ðåãèîíà â êîíòåêñòå 
âçàèìîñâÿçè äèíàìèêè ïðîìûøëåííîãî ïðî
èçâîäñòâà è èçìåíåíèé ýêîëîãè÷åñêîãî ïðî
ôèëÿ ðåãèîíà (íà ïðèìåðå Ïåðìñêîãî êðàÿ).

Ïðåäìåòîì èññëåäîâàíèÿ ÿâëÿåòñÿ âçà
èìîñâÿçü äèíàìèêè ïðîìûøëåííîãî ïðîèç
âîäñòâà è èçìåíåíèé ýêîëîãè÷åñêîãî ïðîôè
ëÿ ðåãèîíà.

Öåëü èññëåäîâàíèÿ çàêëþ÷àåòñÿ â óñòà
íîâëåíèè è îöåíêå âçàèìîñâÿçè äèíàìèêè 
ïðîìûøëåííîãî ïðîèçâîäñòâà ñ èçìåíåíèÿ
ìè ýêîëîãè÷åñêîãî ïðîôèëÿ ðåãèîíà.

Ïîä ýêîëîãè÷åñêèì ïðîôèëåì ðåãèîíà 
â ðàìêàõ äàííîãî èññëåäîâàíèÿ ïîíèìàåò

ñÿ ñèñòåìà ïîêàçàòåëåé, õàðàêòåðèçóþùèõ 
ýêîëîãè÷åñêóþ îáñòàíîâêó íà òåððèòîðèè 
ðåãèîíà è ïîçâîëÿþùèõ îöåíèòü ýêîëîãè÷å
ñêóþ íàãðóçêó íà îêðóæàþùóþ ñðåäó ðåãè
îíà. Ôîðìèðîâàíèå ñèñòåìû ïîêàçàòåëåé, 
ñîñòàâëÿþùèõ ýêîëîãè÷åñêèé ïðîôèëü ðå
ãèîíà, ïîçâîëèò ïðîâåñòè îáúåêòèâíûé àíà
ëèç òåõíîãåííîé íàãðóçêè íà ýêîëîãè÷åñêóþ 
ñèñòåìó ðåãèîíà. Òàêèì îáðàçîì, ôîðìèðî
âàíèå ñèñòåìû ïîêàçàòåëåé ïðåäñòàâëÿåòñÿ 
ïåðâîñòåïåííîé çàäà÷åé â äîñòèæåíèè öåëè 
èññëåäîâàíèÿ.

Çàäà÷è èññëåäîâàíèÿ: 
– âûïîëíèòü òåîðåòè÷åñêèé îáçîð íà

ó÷íûõ èññëåäîâàíèé â îáëàñòè àíàëèçà è 
îöåíêè ñîñòîÿíèÿ îêðóæàþùåé ñðåäû è ýêî
ëîãè÷åñêîé áåçîïàñíîñòè ïðîìûøëåííûõ 
ðåãèîíîâ; 

– ðàññìîòðåòü ñóùåñòâóþùèå ìåòîäè
÷åñêèå ïîäõîäû ê îöåíêå ýêîëîãè÷åñêîé ñî
ñòàâëÿþùåé ðàçâèòèÿ òåððèòîðèé è ðåéòèí
ãîâ ñîñòîÿíèÿ îêðóæàþùåé ñðåäû ðåãèîíîâ; 

– ñôîðìèðîâàòü ñèñòåìû ïîêàçàòåëåé, 
ðàñêðûâàþùèõ ýêîëîãè÷åñêèé ïðîôèëü ðå
ãèîíà (íà ïðèìåðå Ïåðìñêîãî êðàÿ); 

– ðàçðàáîòàòü ìåòîäèêó îöåíêè äèíàìè
êè ýêîëîãè÷åñêîãî ïðîôèëÿ ðåãèîíà; 

– âûÿâèòü è îöåíèòü âçàèìîñâÿçü äèíà
ìèêè ïðîìûøëåííîãî ïðîèçâîäñòâà è ýêîëî
ãè÷åñêîãî ïðîôèëÿ ðåãèîíà.

Ìåòîäû èññëåäîâàíèÿ: â õîäå ïðîâå
äåííîãî èññëåäîâàíèÿ ïðèìåíÿëñÿ àíàëèç, 
ñèíòåç, îáîáùåíèå, ãðóïïèðîâêà, ñèñòå
ìàòèçàöèÿ è êëàññèôèêàöèÿ. Äëÿ ðåøåíèÿ 
îòäåëüíûõ çàäà÷ èñïîëüçîâàëèñü ìåòîäû 
ñðàâíèòåëüíîãî è ñòàòèñòè÷åñêîãî àíàëèçà, 
òàáëè÷íîãî è ãðàôè÷åñêîãî ïðåäñòàâëåíèÿ 
äàííûõ, îðãàíèçàöèîííîãî è ýêîíîìè÷åñêîãî 
ìîäåëèðîâàíèÿ, èíòåãðàëüíûé è êîððåëÿöè
îííûé àíàëèç.

Ìàòåðèàëàìè èññëåäîâàíèÿ ïîñëóæèëè 
íàó÷íûå ðàáîòû âåäóùèõ ðîññèéñêèõ ó÷å
íûõýêîíîìèñòîâ, çàíèìàþùèõñÿ ïðîáëå
ìàìè âëèÿíèÿ èíòåíñèôèêàöèè ðàçâèòèÿ 
òåððèòîðèé, â òîì ÷èñëå ïðîìûøëåííîãî 
êîìïëåêñà íà îêðóæàþùóþ ñðåäó ðåãèîíîâ, à 
òàêæå îôèöèàëüíûå ñòàòèñòè÷åñêèå äàííûå 
îðãàíîâ ãîñóäàðñòâåííîé ñòàòèñòèêè è ðå
çóëüòàòû èññëåäîâàíèé ðàçëè÷íûõ ðåéòèíãî
âûõ àãåíòñòâ.

Ðàçðàáîòàííîñòü ïðîáëåìû. Â íàó÷
íîé ëèòåðàòóðå è ïóáëèêàöèÿõ èññëåäîâà
íèé ðåéòèíãîâûõ àãåíòñòâ ðàññìàòðèâàþòñÿ 
ðàçëè÷íûå èííîâàöèîííûå ïîäõîäû ê îöåíêå 
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ýôôåêòèâíîñòè õîçÿéñòâåííîé äåÿòåëüíîñòè 
ïðîìûøëåííûõ ïðåäïðèÿòèé ñ ó÷åòîì ýêîëî
ãè÷åñêîé ñîñòàâëÿþùåé [7; 12], ñîâîêóïíî
ñòè ïîêàçàòåëåé äëÿ îöåíêè ýêîëîãè÷åñêîé 
îáñòàíîâêè íà òåððèòîðèÿõ [2; 5] è ñîñòîÿíèÿ 
îêðóæàþùåé ñðåäû ðåãèîíîâ [6; 8; 10].

Òàê, â ðàáîòå Â. Ñ. Òèêóíîâà è Ò. Â. Âà
òàëèíîé àíàëèç ýêîëîãè÷åñêîé ñèòóàöèè â 
ðåãèîíå îöåíèâàåòñÿ ñ ïîìîùüþ ðàñ÷åòà 
è îöåíêè «èíäåêñà çàãðÿçíåíèÿ íà îñíîâå 
èñïîëüçîâàíèÿ ïîêàçàòåëåé âûáðîñîâ çà
ãðÿçíÿþùèõ âåùåñòâ â àòìîñôåðó, ñáðîñà 
çàãðÿçí¸ííûõ ñòî÷íûõ âîä è îáðàçîâàíèÿ 
òâ¸ðäûõ êîììóíàëüíûõ îòõîäîâ» [19].

È. Ç. Êàìàíèíà, Ñ. Ï. Êàïëèíà, Î. À. Ìà
êàðîâ, Í. À. Êëèêîäóåâà â ñâîåì èññëåäîâà
íèè, ðåøàÿ çàäà÷ó êîìïëåêñíîé îöåíêè ýêî
ëîãè÷åñêîãî ñîñòîÿíèÿ íàóêîãðàäà ã. Äóáíû 
[11], ó÷èòûâàþò òàêèå ïîêàçàòåëè êàê «ñîñòî
ÿíèå àòìîñôåðíîãî âîçäóõà, âëèÿíèå àâòî
òðàíñïîðòà, ñîñòîÿíèå ïîâåðõíîñòíûõ âîä è 
ïî÷âåííîãî ïîêðîâà, ñîñòîÿíèå ñíåæíîãî ïî
êðîâà è ðàñòèòåëüíîñòè» [1]. Îòäåëüíûì áëî
êîì àâòîðû èññëåäóþò ñèñòåìó îáðàùåíèÿ ñ 
îòõîäàìè. 

Äðóãîé àâòîðñêèé êîëëåêòèâ, ïîä ðóêî
âîäñòâîì Í. Ñ. Êàñèìîâà, ïðîâåë ìàñøòàá
íîå èçó÷åíèå «àíòðîïîãåííîãî âîçäåéñòâèÿ 
íà îêðóæàþùóþ ñðåäó â 83 ðåãèîíàõ è 1100 
ãîðîäàõ Ðîññèè ñ îöåíêîé ñîñòîÿíèÿ çäîðî
âüÿ íàñåëåíèÿ íà ôåäåðàëüíîì è ðåãèîíàëü
íîì óðîâíÿõ, à òàêæå àíàëèçîì ñîäåðæàíèÿ 
çàãðÿçíÿþùèõ âåùåñòâ â ïî÷âåííîì, ðàñòè
òåëüíîì, ñíåãîâîì ïîêðîâàõ è äîííûõ îòëî
æåíèÿõ â äåñÿòêàõ ìîäåëüíûõ òåððèòîðèé» 
[17]. Èññëåäîâàíèÿ èìåþò ñóùåñòâåííóþ òå
îðåòè÷åñêóþ è ïðàêòè÷åñêóþ çíà÷èìîñòü, íî, 
èõ ìàñøòàáíîñòü è ñëîæíîñòü îãðàíè÷èâàåò 
ïðîâåäåíèå ïîäîáíûõ èññëåäîâàíèé â ïðàê
òèêå îòäåëüíî âçÿòîãî ðåãèîíà.

Èññëåäóÿ àíòðîïîãåííîå âîçäåéñòâèå 
íà îêðóæàþùóþ ñðåäó, Í. Ï. Ïåðñòåí¸âà è 
Þ. À. Òîêàðåâ [16] èñïîëüçîâàëè ñèñòåìó «îò
íîñèòåëüíûõ ïîêàçàòåëåé, ðàññ÷èòàííûõ íà 
1 èëè 1000 ÷åëîâåê íàñåëåíèÿ, âêëþ÷àþùóþ 
âûáðîñû çàãðÿçíÿþùèõ âåùåñòâ â àò
ìîñôåðíûé âîçäóõ, îòõîäÿùèõ îò ñòàöèîíàð
íûõ èñòî÷íèêîâ (ò /1000 ÷åë.); ñáðîñ çàãðÿç
íåííûõ ñòî÷íûõ âîä â ïîâåðõíîñòíûå âîäíûå 
îáúåêòû (ì3/÷åë.); óëàâëèâàíèå çàãðÿçíÿþ
ùèõ àòìîñôåðó âåùåñòâ, îòõîäÿùèõ îò ñòà
öèîíàðíûõ èñòî÷íèêîâ (ò / 1000 ÷åë.); ñâåæóþ 
âîäó (ì3/÷åë.); îáúåì îáîðîòíîé è ïîñëåäî
âàòåëüíî èñïîëüçóåìîé âîäû (ì3/÷åë.); èíâå

ñòèöèè â îñíîâíîé êàïèòàë, íàïðàâëåííûå íà 
îõðàíó îêðóæàþùåé ñðåäû è ðàöèîíàëü
íîå èñïîëüçîâàíèå ïðèðîäíûõ ðåñóðñîâ 
(ð / ÷åë.)» [16].

Íàöèîíàëüíûé ýêîëîãè÷åñêèé ðåéòèíã 
[14] ïðîâîäèòñÿ íà îñíîâå ýêñïåðòíûõ îöå
íîê, âûñòàâëÿåìûõ ïî òðåì íàïðàâëåíèÿì: 
«ýêîñôåðà (ïðèðîäîîõðàííûé èíäåêñ); òåõ
íîñôåðà (ïðîìûøëåííîýêîëîãè÷åñêèé èí
äåêñ); ñîöèóì (ñîöèàëüíîýêîëîãè÷åñêèé 
èíäåêñ), âêëþ÷àþùèì ñåìü èíäèêàòîðîâ. 
Ðàñ÷åò ðåéòèíãà îñóùåñòâëÿëñÿ èíôîðìà
öèîííîàíàëèòè÷åñêîé ñèñòåìîé (ÈÀÑ) íà 
îñíîâå çíà÷åíèé èíäèêàòîðîâ» [14]. Ñóùå
ñòâåííûì íåäîñòàòêîì äàííîãî ðåéòèíãà 
ÿâëÿåòñÿ ñóáúåêòèâíûé õàðàêòåð îöåíîê ýêñ
ïåðòîâ è îòíîñèòåëüíûå ðåçóëüòàòû ðåéòèí
ãà, çàâèñÿùèå îò ïîêàçàòåëåé âñåõ ñóáúåê
òîâó÷àñòíèêîâ ðåéòèíãà.

Òàê, íàïðèìåð, äëÿ Ïåðìñêîãî êðàÿ çà 
îñåíü 2021 ã. ðåçóëüòàòû íàöèîíàëüíîãî ýêî
ëîãè÷åñêîãî ðåéòèíãà ïðåäñòàâëåíû â 
òàáë. 1 [14]. Äëÿ ðàñ÷åòà ðåéòèíãà áîëüøàÿ 
÷àñòü äàííûõ îòñóòñòâóåò, èìåþùèåñÿ äàííûå 
äëÿ îöåíêè íå ïîëíû è êðàéíå ñóáúåêòèâíû, 
÷òî äåëàåò ðåçóëüòàòû íàöèîíàëüíîãî ýêîëî
ãè÷åñêîãî ðåéòèíãà íåðåïðåçåíòàòèâíûìè.

Äëÿ èññëåäîâàíèÿ èíòåðåñ ïðåäñòàâ
ëÿåò ïîäõîä ê ïîñòðîåíèþ åæåãîäíîãî ESG
ðåéòèíãà ðåãèîíîâ Ðîññè [1] ðåéòèíãîâûì 
àãåíòñòâîì RAEX (ðàíåå ÐÀ «Ýêñïåðò»), à 
èìåííî åãî ýêîëîãè÷åñêîé ñîñòàâëÿþùåé, 
îöåíêà êîòîðîé ôîðìèðóåòñÿ «ïî ïðèíöèïó 
ñîâìåùåíèÿ óðîâíÿ ïîäâåðæåííîñòè ðèñêó 
è îöåíêè ýôôåêòèâíîñòè åãî íèâåëèðîâàíèÿ, 
ïðè êîòîðîì êàæäîìó «íåãàòèâíîìó» èíäè
êàòîðó ñîîòâåòñòâóåò «ïàðà», îòðàæàþùàÿ 
ñòåïåíü íèâåëèðîâàíèÿ èìåþùèõñÿ ðèñêîâ 
[13; 18]. Â òåîðèè äëÿ íèâåëèðîâàíèÿ ýêîëî
ãè÷åñêèõ ðèñêîâ âûñîêèé ïåðâûé ïîêàçàòåëü 
äîëæåí ñîïðîâîæäàòüñÿ ðîñòîì âòîðîãî. Íà
ëè÷èå äèñáàëàíñîâ ãîâîðèò î òîì, ÷òî ðèñêàì 
íå óäåëÿåòñÿ äîëæíîå âíèìàíèå [1]. 

Â ðàññìàòðèâàåìîì ðåéòèíãå ó÷èòûâà
þòñÿ ïÿòü òàêèõ ïàð: 

«1) îáúåì âûáðîñîâ âðåäíûõ âåùåñòâ 
àâòîòðàíñïîðòà íà äóøó íàñåëåíèÿ è äîëÿ 
òðàíñïîðòà ñ âîçìîæíîñòüþ èñïîëüçîâàíèÿ 
ïðèðîäíîãî ãàçà â êà÷åñòâå ìîòîðíîãî òî
ïëèâà; 

2) âûáðîñû çàãðÿçíèòåëåé â àòìîñôåðó 
è èõ îáåçâðåæèâàíèå; 

3) ñáðîñ ñòî÷íûõ âîä è ïîâòîðíîå èñ
ïîëüçîâàíèå âîäû; 
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4) îáðàçîâàíèå îòõîäîâ, èõ ïåðåðàáîòêà 
è ñîîòíîøåíèå âûâîçà ÒÊÎ è èõ ïåðåðàáîò
êè» [1].

Ñóùåñòâåííûì íåäîñòàòêîì äàííîãî 
ïîäõîäà, ïî íàøåìó ìíåíèþ, ÿâëÿåòñÿ óïó
ùåíèå èç ó÷åòà ýêîëîãè÷åñêîé ñîñòàâëÿþùåé 
ðåãèîíàëüíîãî ðàçâèòèÿ íåïàðíûõ ïîêàçàòå
ëåé, êîòîðûå îêàçûâàþò çíà÷èòåëüíîå âëè
ÿíèå íà ñîñòîÿíèå ýêîëîãè÷åñêîãî ïðîôèëÿ 
ðåãèîíà è òðåáóþò ó÷åòà.

Ðåçóëüòàòû èññëåäîâàíèÿ. Îïèðàÿñü 
íà ðåçóëüòàòû àíàëèçà ðàáîò îòå÷åñòâåí
íûõ ó÷åíûõ è èññëåäîâàíèé ðåéòèíãîâûõ 
àãåíòñòâ [20], äëÿ ðàñêðûòèÿ ýêîëîãè÷åñêîãî 
ïðîôèëÿ ðåãèîíà íàìè ïðåäëîæåíà ñèñòå

Òàáëèöà 1 / Table 1

Íàöèîíàëüíûé ýêîëîãè÷åñêèé ðåéòèíã. Ïåðìñêèé êðàé. Îñåíü 2021 ã. / 
National environmental rating. Perm Krai. Autumn 2021 [14]

Èíäèêàòîð / Indicator +/ Èíäèêàòîð / Indicator +/ Èíäèêàòîð / Indicator +/

Àòìîñôåðà, âîçäóõ / 
Atmosphere, air

Íåò îöå
íîê / no 
ratings

Ñðåäà îáèòàíèÿ / Habitat ++++++ Ïðîìûøëåííàÿ ñðåäà / 
Industrial environment

Íåò îöå
íîê / no 
ratings

Âîäíûå ðåñóðñû, âîäà / 
Water resources, water

Íåò îöå
íîê / no 
ratings

Âëàñòü / Power  ÒÁÎ / Municipal solid 
waste

Çåìåëüíûå ðåñóðñû, ïî
÷âà / Land resources, soil

Íåò îöå
íîê / no 
ratings

Ãðàæäàíñêîå îáùåñòâî / 
Civil society

Íàóêà è èííîâàöèè / 
Science and innovation ++

ÎÎÏÒ / Specially protected 
natural areas

Èíôîðìàöèîííîïñèõî
ëîãè÷åñêèé êëèìàò / 
Information and 
psychological climate

++
Ýêîëîãè÷åñêàÿ ìîäåð
íèçàöèÿ / Ecological 
modernization

Íåò îöå
íîê / no 
ratings

Áèîðàçíîîáðàçèå / 
Biodiversity

Íåò îöå
íîê / no 
ratings

Îáðàçîâàíèå è êóëüòóðà / 
Education and culture ++ Ïðîäóêöèÿ è óñëóãè / 

Products and services ++

Áèîðåñóðñû / 
Bioresources +++++/ ÆÊÕ / Housing and 

communal services

íåò îöå
íîê / no 
ratings

Îòâåòñòâåííîñòü 
áèçíåñà / Business 
Responsibility

Êëèìàò / Climate
Íåò îöå
íîê / no 
ratings

Çàêîí è ïîðÿäîê / Law 
and order ++ Ïðîìûøëåííûå îòõîäû / 

Industrial waste

Íåò îöå
íîê / no 
ratings

Ïðèðîäíîîõðàííûé 
èíäåêñ / Nature protection 
index

50/50
Ñîöèàëüíîýêîíîìè
÷åñêèé èíäåêñ / Socio
economic index

75/25

Ïðîìûøëåííîýêî
ëîãè÷åñêèé èíäåêñ / 
Industrialenvironmental 
index

63/37

Ñâîäíûé ýêîëîãè÷åñêèé èíäåêñ ðåãèîíà / Consolidated ecological 
index of the region 65/35

Ðåéòèíã ðåãèîíà / Region ranking 29

ìà ïîêàçàòåëåé, â ðàçðåçå ïîëîæèòåëüíî è 
íåãàòèâíî âëèÿþùèõ íà îêðóæàþùóþ ñðåäó, 
ôàêòîðîâ õîçÿéñòâåííîé äåÿòåëüíîñòè, ïå
ðå÷åíü è çíà÷åíèÿ êîòîðûõ íà ïðèìåðå Ïåðì
ñêîãî êðàÿ ïðåäñòàâëåíû â òàáë. 2. Ïåðå÷åíü 
ïîêàçàòåëåé ïî ãðóïïàì ìîæåò áûòü èçìåíåí 
â çàâèñèìîñòè îò ñïåöèàëèçàöèè ýêîíîìèêè 
ðåãèîíà, åãî òåððèòîðèàëüíîãî ðàçìåùåíèÿ 
è îñîáåííîñòåé ïðîñòðàíñòâåííîîòðàñëå
âîãî ðàçâèòèÿ.

Äëÿ îöåíêè ýêîëîãè÷åñêîãî ïðîôèëÿ 
ðåãèîíà èñïîëüçîâàí ìåòîä èíòåãðàëüíûõ 
ïîêàçàòåëåé ïîëîæèòåëüíîãî (ÈÈï) è íåãà
òèâíîãî âîçäåéñòâèÿ (ÈÈí) íà îêðóæàþùóþ 
ñðåäó ðåãèîíà. 
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Òàáëèöà 2 / Table 2
Ýêîëîãè÷åñêèé ïðîôèëü Ïåðìñêîãî êðàÿ / Ecological profile of the Perm Region [15]

Ïîêàçàòåëè / Indicators 2016 ã. 2017 ã. 2018 ã. 2019 ã. 2020 ã.
Íàïðàâ

ëåííîñòü / 
Orientation

Îñíîâíûå ïîêàçàòåëè, õàðàêòåðèçóþùèå íåãàòèâíîå âîçäåéñòâèå / 
The main indicators characterizing the negative impact

Âûáðîñ çàãðÿçíÿþùèõ âåùåñòâ â àòìîñôåðó 
îò ñòàöèîíàðíûõ èñòî÷íèêîâ, òûñ. ò / Emission 
of pollutants into the atmosphere from stationary 
sources, thousand tons

308,9 310,8 292,7 293,1 280,8 min ←

Âûáðîñ çàãðÿçíÿþùèõ âåùåñòâ â àòìîñôåðó îò 
àâòîòðàíñïîðòà, òûñ. ò / Emission of pollutants 
into the atmosphere from vehicles, thousand tons

300,3 314,9 365,3 105,5 102,0 min ←

Çàáîð âîäû èç ïðèðîäíûõ âîäíûõ îáúåêòîâ 
äëÿ èñïîëüçîâàíèÿ, ìëí ì3 / Water withdrawal 
from natural water bodies for use, million cubic 
meters 

1657,6 1660,7 1532,0 1308,6 1158,2 min ←

Îáú¸ì ñáðîñà ñòî÷íûõ âîä â ïîâåðõíîñòíûå 
âîäíûå îáúåêòû, ìëí ì3 / Volume of wastewater 
discharge into surface water bodies, million cubic 
meters

1547,1 1554,9 1421,4 1229,5 1069,8 min ←

Ñáðîñ çàãðÿçíåííûõ ñòî÷íûõ âîä, ìëí ì3 / 
Discharge of polluted wastewater, million cubic 
meters

357,8 317,1 211,8 209,5 194,2 min ←

Ñáðîñ çàãðÿçíÿþùèõ âåùåñòâ ñî ñòî÷íûìè 
âîäàìè, òûñ. ò / Discharge of pollutants with 
sewage, thousand tons

1086,2 1022,1 925,0 1212,7 1167,5 min ←

Èñïîëüçîâàíèå ñâåæåé âîäû íà ïðîèçâîä
ñòâåííûå íóæäû, ìëí ì3 / Use of fresh water for 
production needs, million cubic meters

1431,3 1444,3 1311,4 1095,2 951,2 min ←

Êîëè÷åñòâî íàêîïëåííûõ îòõîäîâ ïðîèçâîäñòâà 
è ïîòðåáëåíèÿ, ìëí ò / Amount of accumulated 
production and consumption waste, million tons

817,4 816,8 841,4 827,4 874,5 min ←

Êîëè÷åñòâî îòõîäîâ ïðîèçâîäñòâà è ïîòðå
áëåíèÿ, åæåãîäíî ðàçìåùàåìûõ â îêðóæàþ
ùåé ñðåäå, ìëí ò / Amount of production and 
consumption waste annually disposed of in the 
environment, million tons

23,3 22,2 22,1 20,2 19,9 min ←

Îáðàçîâàëîñü îòõîäîâ ïðîèçâîäñòâà è ïîòðå
áëåíèÿ, ìëí ò / Production and consumption 
waste generated, million tons

38,9 41,3 45,7 46,4 47,8 min ←

Îñíîâíûå ïîêàçàòåëè, õàðàêòåðèçóþùèå ïîëîæèòåëüíîå âîçäåéñòâèå / 
The main indicators characterizing the positive impact

Óëîâëåíî è îáåçâðåæåíî çàãðÿçíÿþùèõ àòìîñ
ôåðó âåùåñòâ, òûñ. ò / Air pollutants captured 
and neutralized, thousand tons

1041,3 1239,1 918,8 1202,4 981,6 → max 

Èñïîëüçîâàíî (óòèëèçèðîâàíî) çàãðÿçíÿþùèõ 
àòìîñôåðó âåùåñòâ, òûñ. ò / Air pollutants used 
(utilized), thousand tons

804,9 1004,8 690,8 1079,1 902,9 → max 

Îáîðîòíîå è ïîñëåäîâàòåëüíîå èñïîëüçîâàíèå 
âîäû, ìëí ì3 / Circulating and consistent use of 
water, million cubic meters

1613,5 1868,0 2090,8 1992,3 1986,0 → max 
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Ïîêàçàòåëè / Indicators 2016 ã. 2017 ã. 2018 ã. 2019 ã. 2020 ã.
Íàïðàâ

ëåííîñòü / 
Orientation

Äîëÿ åæåãîäíîãî èñïîëüçîâàíèÿ è îáåçâðåæè
âàíèÿ îòõîäîâ â îáùåì îáúåìå îáðàçóåìûõ, % / 
Share of annual use and neutralization of waste in 
the total volume of waste generated, %

45,9 49,9 60,4 64,2 63,7 → max 

Óòèëèçàöèÿ è îáåçâðåæèâàíèå îòõîäîâ ïðî
èçâîäñòâà  è ïîòðåáëåíèÿ, ìëí ò / Utilization 
and neutralization of production and consumption 
waste, million tons

17,8 20,7 27,6 29,8 30,5 → max 

Èíâåñòèöèè â îñíîâíîé êàïèòàë, íàïðàâëåí
íûå íà îõðàíó îêðóæàþùåé ñðåäû, ìëí ð. / 
Investments in fixed assets aimed at protecting 
the environment, million rubles

2986,3 2606,3 4268,8 5202,2 5318,9 → max 

Ðàñõîäû íà îõðàíó îêðóæàþùåé ñðåäû, ìëðä ð. / 
Expenses for environmental protection, billion 
rubles

11,4 10,9 13,7 16,3 15,8 → max 

Íà ïåðâîì øàãå äëÿ ÷àñòíûõ ïîêàçàòåëåé, ñîñòàâëÿþùèõ ýêîëîãè÷åñêèé ïðîôèëü ðåãèîíà, 
âûïîëíåíà ïðîöåäóðà íîðìèðîâàíèÿ ïî ìåòîäó ìàêñèìóìà, â ñîîòâåòñòâèè ñ ôîðìóëîé (1):

,                                                                                                                                                                                                          (1)

ãäå – ié íîðìèðîâàííûé ïîêàçàòåëü ýêîëîãè÷åñêîãî ïðîôèëÿ ðåãèîíà; 
 – ié íîðìèðóåìûé ïîêàçàòåëü; 

 – ìàêñèìàëüíîå çíà÷åíèå iãî ïîêàçàòåëÿ â àíàëèçèðóåìîì ïåðèîäå. 
Â òàáë. 3 ñîäåðæàòñÿ ðàñ÷åòíûå çíà÷åíèÿ íîðìèðîâàííûõ ÷àñòíûõ ïîêàçàòåëåé ýêîëîãè

÷åñêîãî ïðîôèëÿ Ïåðìñêîãî êðàÿ.

Òàáëèöà 3 / Table 3

Íîðìèðîâàííûå ÷àñòíûå ïîêàçàòåëè ýêîëîãè÷åñêîãî ïðîôèëÿ Ïåðìñêîãî êðàÿ / 
Normalized private indicators of the ecological profile of the Perm Region 

Ïîêàçàòåëè / Indicators 2016 ã. 2017 ã. 2018 ã. 2019 ã. 2020 ã.

Îñíîâíûå ïîêàçàòåëè, õàðàêòåðèçóþùèå íåãàòèâíîå âîçäåéñòâèå / 
The main indicators characterizing the negative impact

Âûáðîñ çàãðÿçíÿþùèõ âåùåñòâ â àòìîñôåðó îò ñòàöèîíàð
íûõ èñòî÷íèêîâ / Emission of pollutants into the atmosphere 
from stationary sources 

308,9 310,8 292,7 293,1 280,8

Âûáðîñ çàãðÿçíÿþùèõ âåùåñòâ â àòìîñôåðó îò àâòîòðàíñïîð
òà / Emission of pollutants into the atmosphere from vehicles 300,3 314,9 365,3 105,5 102,0

Çàáîð âîäû èç ïðèðîäíûõ âîäíûõ îáúåêòîâ äëÿ èñïîëüçîâà
íèÿ / Water withdrawal from natural water bodies for use 1657,6 1660,7 1532,0 1308,6 1158,2

Îáú¸ì ñáðîñà ñòî÷íûõ âîä â ïîâåðõíîñòíûå âîäíûå îáúåêòû / 
Volume of wastewater discharge into surface water bodies 1547,1 1554,9 1421,4 1229,5 1069,8

Ñáðîñ çàãðÿçíåííûõ ñòî÷íûõ âîä / Discharge of polluted wastewater 357,8 317,1 211,8 209,5 194,2

Ñáðîñ çàãðÿçíÿþùèõ âåùåñòâ ñî ñòî÷íûìè âîäàìè / Dis
charge of pollutants with sewage 1086,2 1022,1 925,0 1212,7 1167,5

Èñïîëüçîâàíèå ñâåæåé âîäû íà ïðîèçâîäñòâåííûå íóæäû / 
Use of fresh water for production needs 1431,3 1444,3 1311,4 1095,2 951,2

Îêîí÷àíèå òàáë. 2
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Êîëè÷åñòâî íàêîïëåííûõ îòõîäîâ ïðîèçâîäñòâà è ïîòðåáëå
íèÿ / Amount of accumulated production and consumption waste 817,4 816,8 841,4 827,4 874,5

Êîëè÷åñòâî îòõîäîâ ïðîèçâîäñòâà è ïîòðåáëåíèÿ, åæåãîäíî 
ðàçìåùàåìûõ â îêðóæàþùåé ñðåäå / Amount of production 
and consumption waste annually disposed of in the environment

23,3 22,2 22,1 20,2 19,9

Îáðàçîâàëîñü îòõîäîâ ïðîèçâîäñòâà è ïîòðåáëåíèÿ / 
Production and consumption waste generated 38,9 41,3 45,7 46,4 47,8

Îñíîâíûå ïîêàçàòåëè, õàðàêòåðèçóþùèå ïîëîæèòåëüíîå âîçäåéñòâèå / 
The main indicators characterizing the positive impact

Óëîâëåíî è îáåçâðåæåíî çàãðÿçíÿþùèõ àòìîñôåðó âåùåñòâ / 
Air pollutants captured and neutralized 1041,3 1239,1 918,8 1202,4 981,6

Èñïîëüçîâàíî (óòèëèçèðîâàíî) çàãðÿçíÿþùèõ àòìîñôåðó 
âåùåñòâ / Air pollutants used (utilized) 804,9 1004,8 690,8 1079,1 902,9

Îáîðîòíîå è ïîñëåäîâàòåëüíîå èñïîëüçîâàíèå âîäû / Circu
lating and consistent use of water 1613,5 1868,0 2090,8 1992,3 1986,0

Äîëÿ åæåãîäíîãî èñïîëüçîâàíèÿ è îáåçâðåæèâàíèÿ îòõîäîâ â 
îáùåì îáúåìå îáðàçóåìûõ / Share of annual use and neutral
ization of waste in the total volume of waste generated

45,9 49,9 60,4 64,2 63,7

Óòèëèçàöèÿ è îáåçâðåæèâàíèå îòõîäîâ ïðîèçâîäñòâà  è 
ïîòðåáëåíèÿ / Utilization and neutralization of production and 
consumption waste

17,8 20,7 27,6 29,8 30,5

Èíâåñòèöèè â îñíîâíîé êàïèòàë, íàïðàâëåííûå íà îõðàíó 
îêðóæàþùåé ñðåäû / Investments in fixed assets aimed at 
protecting the environment

2986,3 2606,3 4268,8 5202,2 5318,9

Ðàñõîäû íà îõðàíó îêðóæàþùåé ñðåäû / Expenses for environ
mental protection 11,4 10,9 13,7 16,3 15,8

Îïðåäåëåíèå âåñîâûõ êîýôôèöèåíòîâ 
( ), ÷àñòíûõ ïîêàçàòåëåé â èíòåãðàëüíûõ 
èíäåêñàõ âûïîëíåíî ðàñ÷åòíûì ìåòîäîì ñ 
èñïîëüçîâàíèåì èíòåãðàëüíîé îöåíêè çíà
÷åíèé êàæäîãî ÷àñòíîãî íîðìèðîâàííîãî ïî
êàçàòåëÿ ( ) çà èññëåäóåìûé ïåðèîä. Äëÿ 
ðàñ÷åòà èñïîëüçîâàí ìåòîä ëèíåéíîãî ïðåîá
ðàçîâàíèÿ, ðàíæèðîâàíèå ïîêàçàòåëåé è ïðè
âåäåíèå èíòåðâàëà êîëåáàíèé çíà÷åíèé èíòå
ãðàëüíûõ ÷àñòíûõ íîðìèðîâàííûõ ïîêàçàòåëåé 
ïóòåì ìàñøòàáèðîâàíèÿ ê èíòåðâàëó îò [0; 1].

Ïðè ýòîì  , 

ãäå  – ÷èñëî ÷àñòíûõ íîðìèðîâàííûõ ïîêà
çàòåëåé.

Ðàñ÷åò èíòåãðàëüíûõ èíäåêñîâ âîçäåé
ñòâèÿ íà îêðóæàþùóþ ñðåäó ( ) âû
ïîëíåí ìåòîäîì ëèíåéíîãî ïðåîáðàçîâàíèÿ 
(ïî ñóììå ñðåäíåâçâåøåííûõ àðèôìåòè÷å
ñêèõ ïîêàçàòåëåé) ñ ó÷åòîì èõ âåñîâûõ çíà÷å
íèé ñ èñïîëüçîâàíèåì ïî ôîðìóëå (2):

.                                                      (2)

Äîñòîâåðíîñòü ðàñ÷åòîâ è ðåëåâàíò
íîñòü ïîëó÷åííûõ çíà÷åíèé èíòåãðàëüíûõ 
èíäåêñîâ ïîäòâåðæäåíà ðàñ÷åòîì êîýôôè
öèåíòà âàðèàöèè, äëÿ îöåíêè çíà÷åíèÿ êîòî
ðîãî ïðèìåíåíà ñòàíäàðòíàÿ øêàëà îöåíîê. 

Ðåçóëüòàòû ïðîâåäåííûõ ðàñ÷åòîâ íà ïðèìå
ðå Ïåðìñêîãî êðàÿ ïðåäñòàâëåíû â òàáë. 4.

Ïîëó÷åííûå çíà÷åíèÿ êîýôôèöèåíòà 
âàðèàöèè ïî èíòåãðàëüíîìó èíäåêñó íåãà
òèâíîãî âîçäåéñòâèÿ õàðàêòåðèçóåò ðàçáðîñ 
çíà÷åíèé ïîêàçàòåëåé êàê íåçíà÷èòåëüíûé, à 
ïî ïîëîæèòåëüíîìó âîçäåéñòâèþ – êàê ñðåä
íÿÿ âàðèàáåëüíîñòü. Èñïîëüçóåìûå äàííûå è 
ïîëó÷åííûå ðàñ÷åòíûå çíà÷åíèÿ èíòåãðàëü
íûõ èíäåêñîâ äîñòîâåðíî îòðàæàþò òåíäåí
öèè êàê íåãàòèâíîãî, òàê è ïîëîæèòåëüíîãî 
âîçäåéñòâèÿ íà îêðóæàþùóþ ñðåäó Ïåðìñêî
ãî êðàÿ.

Äëÿ óñòàíîâëåíèÿ îïðåäåëÿþùåãî õà
ðàêòåðà âîçäåéñòâèÿ ïðîìûøëåííîãî ïðîèç
âîäñòâà íà òåíäåíöèè, âûÿâëåííûå â ýêîëî
ãè÷åñêîì ïðîôèëå Ïåðìñêîãî êðàÿ, ïðîâåäåí 
àíàëèç âçàèìîñâÿçè ìåæäó èíòåãðàëüíûìè 
èíäåêñàìè è èíäåêñîì ïðîìûøëåííîãî ïðî
èçâîäñòâà ñ èñïîëüçîâàíèåì êîýôôèöèåíòà 
êîððåëÿöèè Ïèðñîíà, ðåçóëüòàòû êîòîðîãî è 
èõ èíòåðïðåòàöèÿ ïðåäñòàâëåíû â òàáë. 5.

Äëÿ âèçóàëèçàöèè âûÿâëåííûõ òåíäåí
öèé ïîñòðîåíà ãðàôè÷åñêàÿ èíòåðïðåòàöèÿ 
äèíàìèêè èíòåãðàëüíûõ èíäåêñîâ â ñîïî
ñòàâëåíèè ñ èíäåêñîì ïðîìûøëåííîãî ïðî
èçâîäñòâà (ñì. ðèñóíîê).

Îêîí÷àíèå òàáë. 3
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Òàáëèöà 4 / Table 4

Èíòåãðàëüíûå èíäåêñû ýêîëîãè÷åñêîãî ïðîôèëÿ è èíäåêñ ïðîìûøëåííîãî ïðîèçâîäñòâà Ïåðìñêîãî 
êðàÿ / Integral Indices of the Ecological Profile and Industrial Production Index of the Perm Region

Ïîêàçàòåëè / Indicators 2016 ã. 2017 ã. 2018 ã. 2019 ã. 2020 ã.

Êîýôôèöèåíò 
âàðèàöèè, % / 

Variation 
coefficient

Èíòåãðàëüíûé èíäåêñ íåãàòèâíîãî âîçäåéñòâèÿ 
íà îêðóæàþùóþ ñðåäó (ÈÈí) /  Integral index of 
negative environmental impact

0,95 0,94 0,90 0,82 0,78 8

Èíòåãðàëüíûé èíäåêñ ïîëîæèòåëüíîãî âîçäåé
ñòâèÿ íà îêðóæàþùóþ ñðåäó (ÈÈï) / Integral index 
of positive environmental impact

0,71 0,78 0,84 0,98 0,93 13

Èíäåêñ ïðîìûøëåííîãî ïðîèçâîäñòâà, ê ïðåäû
äóùåìó ãîäó (ÈÈÏ) / Industrial production index, 
to the previous year

1,00 1,03 1,00 0,99 0,98

Òàáëèöà 5 / Table 5
Îöåíêà êîððåëÿöèîííîé çàâèñèìîñòè èíòåãðàëüíûõ èíäåêñîâ ýêîëîãè÷åñêîãî ïðîôèëÿ è èíäåêñà

ïðîìûøëåííîãî ïðîèçâîäñòâà Ïåðìñêîãî êðàÿ â 20162020 ãã. / Assessment of the correlation 
dependence of the integral indices of the ecological profile and the industrial production index of the 

Perm Region in 20162020

Èññëåäóåìàÿ 
âçàèìîñâÿçü / 
Investigated 
Relationship 

Çíà÷åíèå êîýôôèöèåíòà 
Ïèðñîíà / The value of 
the Pearson coefficient

Èíòåðïðåòàöèÿ ïîëó÷åííûõ ðåçóëüòàòîâ / 
Interpretation of the results

ÈÏÏ ê ÈÈí 0,81
Ñèëüíàÿ ïðÿìàÿ çàâèñèìîñòü – ðîñò ïðîìûøëåííîãî ïðîèçâîäñòâà 
îêàçûâàåò çíà÷èòåëüíîå íåãàòèâíîå âîçäåéñòâèå íà ýêîëîãè÷åñêèé 
ïðîôèëü ðåãèîíà

ÈÏÏ ê ÈÈï 0,58
Ñðåäíÿÿ îáðàòíàÿ çàâèñèìîñòü – ñíèæåíèå ðîñòà ïðîìûøëåííîãî 
ïðîèçâîäñòâà îêàçûâàåò ïîëîæèòåëüíîå âîçäåéñòâèå íà ýêîëîãè÷å
ñêèé ïðîôèëü ðåãèîíà  

ÈÈí ê ÈÈï 0,92
Ñèëüíàÿ îáðàòíàÿ çàâèñèìîñòü – ðîñò ïîëîæèòåëüíîãî âîçäåéñòâèÿ 
íà ýêîëîãè÷åñêèé ïðîôèëü ðåãèîíà  âëå÷åò ñíèæåíèå íåãàòèâíîãî 
âîçäåéñòâèÿ

Èíòåãðàëüíûå èíäåêñû ýêîëîãè÷åñêîãî ïðîôèëÿ è èíäåêñ ïðîìûøëåííîãî ïðîèçâîäñòâà Ïåðìñêîãî 
êðàÿ / Integral Indices of the Ecological Profile and Industrial Production Index of the Perm Region
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Ðåçóëüòàòû ïðîâåäåííîãî èññëåäîâàíèÿ 
äåìîíñòðèðóþò:

– ñòàáèëüíóþ äèíàìèêó ê ïîíèæåíèþ èí
äåêñà ïðîìûøëåííîãî ïðîèçâîäñòâà Ïåðì
ñêîãî êðàÿ;

– ñòàáèëüíóþ äèíàìèêó ðîñòà èíäåêñà 
ïîëîæèòåëüíîãî âîçäåéñòâèÿ íà îòðàæàþ
ùóþ ñðåäó Ïåðìñêîãî êðàÿ, êîòîðàÿ ïîêàçà
ëà ñïàä â 2020 ã. (íà 0,05 ï. â 2020 ã. îòíîñè
òåëüíî 2019 ã.), ÷òî îáóñëîâëåíî ââåäåííûìè 
ïàíäåìèéíûìè îãðàíè÷åíèÿìè è ñâÿçàíî ñî 
ñíèæåíèåì ðàñõîäîâ íà çàùèòó îêðóæàþùåé 
ñðåäû ââèäó íåäîñòàòêà ñðåäñòâ ó ïðåäïðè
ÿòèé;

– èíäåêñ îòðèöàòåëüíîãî âîçäåéñòâèÿ 
íà îêðóæàþùóþ ñðåäó Ïåðìñêîãî êðàÿ ïî
êàçûâàåò òðåíä ïîíèæåíèÿ ñ 2019 ã., ÷òî, 
ïî íàøåìó ìíåíèþ, îáóñëîâëåíî àêòèâíûì 
âíåäðåíèåì è ðàñïðîñòðàíåíèåì öèôðîâûõ 
òåõíîëîãèé â ñôåðå ýêîëîãèçàöèè ïðîìûø
ëåííîãî ïðîèçâîäñòâà, óêðåïëåíèþ òðåíäà 
ïîíèæåíèÿ â 2020 ã. (íà 0,04 ï. â 2020 ã. îò
íîñèòåëüíî 2019 ã.) ñïîñîáñòâîâàëà îòðèöà
òåëüíàÿ äèíàìèêà èíäåêñà ïðîìûøëåííîãî 
ïðîèçâîäñòâà.

Â ðåçóëüòàòå ïðîâåäåííîãî èññëåäîâà
íèÿ âûÿâëåíà âçàèìîñâÿçü, êîòîðóþ ìîæíî 
îõàðàêòåðèçîâàòü êàê ïðÿìóþ ìåæäó äèíà
ìè÷åñêèìè èçìåíåíèÿìè â ïðîìûøëåííîì 
ïðîèçâîäñòâå è ñîñòîÿíèåì ýêîëîãè÷åñêîãî 
ïðîôèëÿ ðåãèîíà. Èíòåíñèôèêàöèÿ ïðîìûø
ëåííîãî ïðîèçâîäñòâà, îáóñëîâëåííàÿ ïîëè
òèêîé èìïîðòîçàìåùåíèÿ, ïðåäîïðåäåëÿåò 
íåîáõîäèìîñòü àêòóàëèçàöèè âîïðîñîâ ýêî
ëîãèçàöèè ïðîìûøëåííîãî ïðîèçâîäñòâà è 
óæåñòî÷åíèÿ êîíòðîëÿ òåõíîãåííîé íàãðóçêè 
íà îêðóæàþùóþ ñðåäó ââèäó îïðåäåëÿþùåé 

ðîëè ïðîìûøëåííîãî ïðîèçâîäñòâà â ôîð
ìèðîâàíèè ýêîëîãè÷åñêîãî ïðîôèëÿ ðåãèî
íà.

Çàêëþ÷åíèå. Â ñîâðåìåííûõ óñëîâèÿõ 
ôîðìèðîâàíèå âçàèìîñâÿçè ðîñòà ïðîìûø
ëåííîãî ïðîèçâîäñòâà è íàãðóçêè íà îêðóæà
þùóþ ñðåäó ðåãèîíà, à òàêæå ýêîëîãè÷åñêîãî 
ïðîôèëÿ ðåãèîíà ïðèîáðåòàåò îñîáóþ àêòó
àëüíîñòü è ïðàêòè÷åñêóþ çíà÷èìîñòü.

Â õîäå ïðîâåäåíèÿ èññëåäîâàíèÿ íà îñ
íîâå àíàëèçà íàó÷íîé ëèòåðàòóðû èçó÷åíû 
è îáîáùåíû ñîâðåìåííûå òåîðåòè÷åñêèå è 
ïðàêòè÷åñêèå íàðàáîòêè â ñôåðå âçàè
ìîñâÿçè ðàçâèòèÿ òåððèòîðèé è ñîñòîÿíèÿ 
îêðóæàþùåé ñðåäû ðåãèîíîâ. Ðàññìîòðåíû 
ðàçëè÷íûå ðåéòèíãîâûå îöåíêè ýêîëîãè÷å
ñêîé ñîñòàâëÿþùåé ðàçâèòèÿ ðåãèîíîâ â óñ
ëîâèÿõ èìïîðòîçàìåùåíèÿ è íàðàùèâàíèÿ 
ïðîìûøëåííîãî ïðîèçâîäñòâà. 

Ñ ïîìîùüþ ìåòîäîâ ýêîíîìèêîìà
òåìàòè÷åñêîãî è ñòàòèñòè÷åñêîãî àíàëèçà 
ïðîâåäåíà îöåíêà ýêîëîãè÷åñêîãî ïðîôè
ëÿ ðåãèîíà. Ñôîðìóëèðîâàí âûâîä î òîì, 
÷òî ñóùåñòâóåò ïðÿìàÿ âçàèìîñâÿçü ìåæäó 
ñîñòîÿíèåì ïðîìûøëåííîãî ïðîèçâîäñòâà 
è ýêîëîãè÷åñêèì ïðîôèëåì ðåãèîíà, ïðè 
ýòîì îïðåäåëÿþùåå âîçäåéñòâèå îêàçûâàåò 
ïðîìûøëåííîå ïðîèçâîäñòâî. Ïîëó÷åííûå 
ðåçóëüòàòû ïîçâîëèëè êîíñòàòèðîâàòü, ÷òî 
ïðîìûøëåííûì ïðåäïðèÿòèÿì íåîáõîäèìî 
óäåëÿòü âíèìàíèå âîïðîñàì ýêîëîãèçàöèè 
ïðîèçâîäñòâà, ðåàëèçàöèè ïðèðîäîîõðàííûõ 
ìåðîïðèÿòèé, óñòðàíåíèÿ òåõíîãåííûõ óãðîç 
ââèäó óñèëèâàþùåéñÿ íàãðóçêè íà îêðóæàþ
ùóþ ñðåäó è îïðåäåëÿþùåé ðîëè ïðîìûø
ëåííîãî ïðîèçâîäñòâà â ôîðìèðîâàíèè ýêî
ëîãè÷åñêîãî ïðîôèëÿ ðåãèîíà.
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Ñòàòüÿ ïîñâÿùåíà ðàçðàáîòêå íîâûõ ïîäõîäîâ ê ðàçâèòèþ òóðèçìà íà òðàíñãðàíè÷íûõ ãîðíûõ òåððèòî
ðèÿõ. Îáúåêòîì èññëåäîâàíèÿ âûñòóïàåò òóðèçì íà òðàíñãðàíè÷íûõ ãîðíûõ òåððèòîðèÿõ ÀëòàåÑàÿíñêî
ãî ðåãèîíà. Ïðåäìåò èññëåäîâàíèÿ – ïåðñïåêòèâû ðàçâèòèÿ òóðèçìà íà òðàíñãðàíè÷íûõ ãîðíûõ òåððèòî
ðèÿõ. Öåëü èññëåäîâàíèÿ – ðàçðàáîòàòü íîâûå ïîäõîäû ê ðàçâèòèþ òóðèçìà íà òðàíñãðàíè÷íûõ ãîðíûõ 
òåððèòîðèÿõ. Çàäà÷è èññëåäîâàíèÿ: ðàññìîòðåòü ñèñòåìó ïîêàçàòåëåé äëÿ îöåíêè óðîâíÿ ðàçâèòèÿ òó
ðèçìà, ýôôåêòèâíîñòè èñïîëüçîâàíèÿ òóðèñòñêîðåêðåàöèîííîãî ïîòåíöèàëà, âëèÿíèÿ òóðèñòñêîðåê
ðåàöèîííîé äåÿòåëüíîñòè íà ñîöèàëüíîýêîíîìè÷åñêîå ðàçâèòèå òðàíñãðàíè÷íûõ ãîðíûõ òåððèòîðèé; 
ñôîðìèðîâàòü ïðåäëîæåíèÿ ïî óñòîé÷èâîìó ðàçâèòèþ òóðèçìà íà òðàíñãðàíè÷íûõ ãîðíûõ òåððèòîðèÿõ. 
Ñèñòåìàòèçèðîâàíû îñîáåííîñòè ãîðíûõ òåððèòîðèé, â òîì ÷èñëå èìåþùèõ òðàíñãðàíè÷íîå ïîëîæåíèå, 
îïðåäåëÿþùèå ñïåöèôèêó òóðèñòñêîðåêðåàöèîííîé äåÿòåëüíîñòè. Âûÿâëåíû ôàêòîðû, âëèÿþùèå íà 
òóðèñòñêîðåêðåàöèîííóþ äåÿòåëüíîñòü ãîðíûõ òåððèòîðèé. Ðàñêðûòà ñèñòåìà ïîêàçàòåëåé äëÿ îöåíêè 
óðîâíÿ ðàçâèòèÿ òóðèçìà òðàíñãðàíè÷íûõ ãîðíûõ òåððèòîðèé, ñèñòåìà ïîêàçàòåëåé äëÿ îöåíêè âëèÿíèÿ 
òóðèçìà íà ñîöèàëüíîýêîíîìè÷åñêîå ðàçâèòèå òðàíñãðàíè÷íûõ ãîðíûõ òåððèòîðèé. Ïðîâåäåí àíàëèç 
ðàçâèòèÿ òóðèçìà òðàíñãðàíè÷íûõ ãîðíûõ òåððèòîðèé ÀëòàåÑàÿíñêîãî ðåãèîíà. Ñôîðìèðîâàíû ðåêî
ìåíäàöèè è ïðàêòè÷åñêèå ïðåäëîæåíèÿ ïî óñòîé÷èâîìó ðàçâèòèþ òóðèçìà íà òðàíñãðàíè÷íûõ ãîðíûõ 
òåððèòîðèÿõ

Êëþ÷åâûå ñëîâà: òóðèçì, ãîðíûå òåððèòîðèè, óñòîé÷èâîå ðàçâèòèå, òðàíñãðàíè÷íûå òåððèòîðèè, òóðèñòñêîðåêðå
àöèîííûé êîìïëåêñ òåððèòîðèè, ðàçâèòèå òóðèçìà, ÀëòàåÑàÿíñêèé ðåãèîí, óðîâåíü æèçíè íàñåëåíèÿ, çàïîâåäíèê, 
òóðèñòñêèé ïîòîê

The article is devoted to the development of new approaches to the development of tourism in crossborder mountain ter
ritories. The object of the research is tourism in the crossborder mountain territories of the AltaiSayan region. The subject of 
the research is the prospects of tourism development in the crossborder mountain territories. The aim of the research is to 
develop new approaches to the development of tourism in the crossborder mountain territories. The aim of the research 
is to consider a system of indicators to assess the level of tourism development, the efficiency of tourist and 
recreational potential use, the impact of tourist and recreational activities on the socioeconomic development 
of crossborder mountain territories and to formulate proposals for the sustainable development of tourism in 
crossborder mountain territories. The features of mountainous territories, including those with a crossborder 
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situation, determining the specifics of tourist and recreational activities are systematized. The factors influencing 
the tourist and recreational activity of mountain territories are revealed. A system of indicators for assessing the 
level of tourism development of crossborder mountain territories, a system of indicators for assessing the im
pact of tourism on the socioeconomic development of crossborder mountain territories is disclosed. The anal
ysis of tourism development of the transboundary mountain territories of the AltaiSayan region is carried out. 
Recommendations and practical proposals for the sustainable development of tourism in crossborder mountain 
territories have been formed

Key words: tourism, mountain territories, sustainable development, crossborder territories, tourist and recreational com
plex of the territory, tourism development, AltaiSayan region, standard of living of the population, nature reserve, tourist flow

Ââåäåíèå. Â ñîâðåìåííûõ óñëîâèÿõ ñôåðà 
òóðèçìà – îäíà èç äèíàìè÷íî ðàçâèâà

þùèõñÿ îòðàñëåé ìèðîâîé ýêîíîìèêè. Ýòà 
ñôåðà ðàçâèâàåòñÿ è â îòäåëüíûõ ãîðíûõ 
ðåãèîíàõ, ñòàíîâèòñÿ ñòðàòåãè÷åñêèì ôàê
òîðîì ñîöèàëüíîýêîíîìè÷åñêîãî ðàçâèòèÿ 
ðåãèîíà. Íà ðàçâèòèå òóðèçìà îêàçûâàåò 
âëèÿíèå ðÿä ôàêòîðîâ, ñðåäè êîòîðûõ íà
ó÷íîòåõíè÷åñêèé ïðîãðåññ, óðîâåíü æèçíè 
íàñåëåíèÿ, ïðîäîëæèòåëüíîñòü îòïóñêîâ, 
íàëè÷èå ñâîáîäíîãî âðåìåíè, ïîëèòè÷åñêàÿ 
è ýêîíîìè÷åñêàÿ ñòàáèëüíîñòü, êóëüòóðíûé 
óðîâåíü íàñåëåíèÿ.

Îáúåêòîì èññëåäîâàíèÿ âûñòóïàåò òó
ðèçì íà òðàíñãðàíè÷íûõ ãîðíûõ òåððèòîðèÿõ 
ÀëòàåÑàÿíñêîãî ðåãèîíà. 

Ïðåäìåò èññëåäîâàíèÿ – ïåðñïåêòèâû 
ðàçâèòèÿ òóðèçìà íà òðàíñãðàíè÷íûõ ãîðíûõ 
òåððèòîðèÿõ.

Öåëü èññëåäîâàíèÿ – ðàçðàáîòàòü íîâûå 
ïîäõîäû ê ðàçâèòèþ òóðèçìà íà òðàíñãðàíè÷
íûõ ãîðíûõ òåððèòîðèÿõ.

Çàäà÷è èññëåäîâàíèÿ:
– ðàññìîòðåòü ñèñòåìó ïîêàçàòåëåé 

äëÿ îöåíêè óðîâíÿ ðàçâèòèÿ òóðèçìà, ýô
ôåêòèâíîñòè èñïîëüçîâàíèÿ òóðèñòñêîðå
êðåàöèîííîãî ïîòåíöèàëà, âëèÿíèÿ òóðè
ñòñêîðåêðåàöèîííîé äåÿòåëüíîñòè íà 
ñîöèàëüíîýêîíîìè÷åñêîå ðàçâèòèå òðàíñ
ãðàíè÷íûõ ãîðíûõ òåððèòîðèé;

– ñôîðìèðîâàòü ïðåäëîæåíèÿ ïî óñòîé
÷èâîìó ðàçâèòèþ òóðèçìà íà òðàíñãðàíè÷íûõ 
ãîðíûõ òåððèòîðèÿõ. 

Ìåòîäû èññëåäîâàíèÿ. Â ðàáîòå èñïîëü
çîâàíû îïèñàòåëüíûé, ñðàâíèòåëüíûé, ëîãè
êîòåîðåòè÷åñêèé ìåòîäû, ìåòîä ñèñòåìíîãî 
àíàëèçà è ñèíòåçà. 

Ðàçðàáîòàííîñòü òåìû èññëåäîâàíèÿ. Â 
íàóêå íå ñóùåñòâóåò ïîíÿòèÿ «ãîðíûå òåððè
òîðèè», íî ó÷åíûå åäèíû âî ìíåíèè, ÷òî ýòî 
«÷àñòü òåððèòîðèè, êîòîðàÿ õàðàêòåðèçóåò
ñÿ íå òîëüêî ïðèðîäíûì ñâîåîáðàçèåì, íî è 
îñîáåííîñòÿìè ïðèðîäîïîëüçîâàíèÿ» [8].

Ã. Å. Àâàêÿí ãîðíîé òåððèòîðèåé ñ÷èòàåò 
«ïðîñòðàíñòâî, íà êîòîðîì âñå êîëè÷åñòâåí
íûå è êà÷åñòâåííûå èçìåíåíèÿ ïðîèñõîäÿò 
ïî âåðòèêàëüíûì ïîÿñàì, ãäå ïðîôèëü, õà
ðàêòåð è óñëîâèÿ âåäåíèÿ ñåëüñêîõîçÿé
ñòâåííîãî ïðîèçâîäñòâà, îñîáåííî ïðîèç
âîäèòåëüíîñòü ñîâîêóïíîãî îáùåñòâåííîãî 
òðóäà, ðåçêî îòëè÷àþòñÿ îò ðàâíèííûõ è íè
çèííûõ îáëàñòåé» [1].

Ñ. Ñ. Ãàíçåé òðàíñãðàíè÷íîé òåððèòî
ðèåé ñ÷èòàåò «âçàèìîäåéñòâóþùèå ïðèãðà
íè÷íûå òåððèòîðèè äâóõ èëè áîëåå ñîñåäíèõ 
ñòðàí, îáëàäàþùèõ ñî÷åòàíèÿìè ïðèðîäíûõ 
ðåñóðñîâ è òåõ èëè èíûõ âèäîâ õîçÿéñòâåí
íîé äåÿòåëüíîñòè, ïðèðîäíûì îñíîâàíèåì 
êîòîðûõ ÿâëÿåòñÿ ëèáî åäèíàÿ ãåîñèñòåìà, 
ëèáî ñî÷åòàíèå äâóõ èëè áîëåå ãåîñèñòåì ðå
ãèîíàëüíîãî óðîâíÿ, ðàñïîëîæåííûõ â çîíå 
ãîñóäàðñòâåííîé ãðàíèöû». Ïðè ýòîì äîïîë
íÿåò, ÷òî òðàíñãðàíè÷íàÿ òåððèòîðèÿ – ýòî 
«êîìïëåêñíàÿ ãåîãðàôè÷åñêàÿ ñòðóêòóðà, ñî
÷åòàþùàÿ â ñåáå îïðåäåëåííûå ïðèðîäíûå 
ðåñóðñû, îáúåêòû èíôðàñòðóêòóðû, ðàññåëå
íèÿ íàñåëåíèÿ, à òàêæå åãî õîçÿéñòâåííóþ äåÿ
òåëüíîñòü â ãðàíèöàõ êðóïíîé ãåîñèñòåìû» [3].

Òèïû òðàíñãðàíè÷íûõ ñòðóêòóð òóðèçìà 
îïðåäåëÿþò ðàçëè÷èÿ â îñâîåíèè òóðèñò
ñêîðåêðåàöèîííîãî ïðîñòðàíñòâà [4].

Ê òàêèì ñòðóêòóðàì îòíîñÿò:
1) ïðèðîäíîðåñóðñíûå ñòðóêòóðû, òî 

åñòü ãåîñèñòåìû, ïåðåñåêàþùèåñÿ ãîñóäàð
ñòâåííûìè ãðàíèöàìè, íàïðèìåð, ãîðíûå 
âåðøèíû è õðåáòû, îçåðà, ðåêè. Äëÿ òóðèñò
ñêîãî îñâîåíèÿ òàêîãî ðîäà îáúåêòîâ òðåáó
åòñÿ ìåæäóíàðîäíîå ñîòðóäíè÷åñòâî;

2) ýòíîêóëüòóðíûå òðàíñãðàíè÷íûå ñòðóê
òóðû – ðàçäåëåíèå åäèíîãî ýòíîñà ãîñóäàð
ñòâåííîé ãðàíèöåé;

3) ýêîíîìè÷åñêèå òåððèòîðèàëüíîõî
çÿéñòâåííûå åäèíèöû, èìåþùèå ãîñóäàðñòâåí
íóþ ãðàíèöó (â ò.÷. òðàíñïîðòíûå ñèñòåìû);

4) òðàíñãðàíè÷íûå îñîáî îõðàíÿåìûå 
ïðèðîäíûå òåððèòîðèè, äëÿ êîòîðûõ ïðåä
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óñìàòðèâàåòñÿ ìåæäóíàðîäíîå ñîòðóäíè÷å
ñòâî â îáëàñòè ñîõðàíåíèÿ ïðèðîäû;

5) ãåîïîëèòè÷åñêèå òðàíñãðàíè÷íûå 
ñòðóêòóðû â ðàçëè÷íûõ ñôåðàõ (ýêîíîìèêà, 
ýêîëîãèÿ, ãóìàíèòàðíàÿ ñôåðà è ò. ï.).

Íà ïðèíöèïàõ óñòîé÷èâîãî ðàçâèòèÿ 
ôîðìèðóåòñÿ óñòîé÷èâûé òóðèçì. Êàê âèäíî 
èç ðèñ. 1, ê óñòîé÷èâûì âèäàì òóðèçìà ìîæíî 
îòíåñòè ýêîëîãè÷åñêèé òóðèçì, àãðîòóðèçì, 
ñåëüñêèé, çåëåíûé, ïðèðîäíûé, ìÿãêèé òóðèçì. 

Ýêîëîãè÷åñêèé òóðèçì (ýêîòóðèçì) ìîæ
íî ðàçäåëèòü íà òóðèçì â ãðàíèöàõ îñîáî îõ
ðàíÿåìûõ ïðèðîäíûõ òåððèòîðèé è òóðèçì 
âíå ãðàíèö îñîáî îõðàíÿåìûõ ïðèðîäíûõ 
òåððèòîðèé. Ïðîâåäåíèå òóðîâ, îòíîñÿùèõñÿ 
ê ïåðâîìó òèïó, ÿâëÿåòñÿ êëàññè÷åñêèì íà
ïðàâëåíèåì. Ýòî «àâñòðàëèéñêàÿ», èëè «ñå

Ðèñ. 1. Ñõåìà âçàèìîñâÿçè ìåæäó óñòîé÷èâûì òóðèçìîì è äðóãèìè âèäàìè òóðèçìà [7] / 
Fig. 1. The relationship between sustainable tourism and other types of tourism

Ðèñ. 2. Ñõåìà íàïðàâëåíèé ðàçâèòèÿ óñòîé÷èâîãî òóðèçìà íà ãîðíûõ òåððèòîðèÿõ / 
Fig. 2.Directions for the development of sustainable tourism in mountain territories

âåðîàìåðèêàíñêàÿ» ìîäåëü òóðèçìà. Â îñ
íîâå ýòîé ìîäåëè ëåæèò êîíöåïöèÿ, îñíîâîé 
êîòîðîé ÿâëÿåòñÿ ñîõðàíåíèå è ïîääåðæà
íèå ýêîëîãè÷åñêîãî ðàâíîâåñèÿ â ïðèðîäíîé 
ñðåäå, ïîçíàíèå ïðèðîäû, çíàêîìñòâî ñ åå 
îñîáåííîñòÿìè, îòäûõ íà ïðèðîäå ñ ýñòåòè
÷åñêèìè è ýìîöèîíàëüíûìè öåëÿìè.

Âòîðîé òèï ýêîòóðèçìà îòíîñèòñÿ ê «íå
ìåöêîé», èëè «çàïàäíîåâðîïåéñêîé» ìîäåëè. 
Îñíîâîé êîíöåïöèè ýòîãî âèäà òóðèçìà ÿâëÿ
åòñÿ ñîõðàíåíèå èìåþùèõñÿ íà òåððèòîðèè 
ðåñóðñîâ [2].

Ýêîëîãè÷åñêèé òóðèçì ìîæåò îêàçûâàòü 
ïîëîæèòåëüíîå âëèÿíèå íà óñòîé÷èâîå ðàç
âèòèå ðåãèîíà. Äëÿ ýòîãî ñëåäóåò ðàçðàáî
òàòü è ðåàëèçîâàòü ìåðîïðèÿòèÿ ïî ñëåäóþ
ùèì íàïðàâëåíèÿì (ðèñ. 2):
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– ôîðìèðîâàíèå ïîëèòèêè ïî ðàçâèòèþ 
ðåãèîíàëüíîãî ýêîëîãè÷åñêîãî òóðèçìà;

– ðàçâèòèå ýêîëîãè÷åñêîãî òóðèçìà íà 
îñîáî îõðàíÿåìûõ òåððèòîðèÿõ;

– ðàçâèòèå ýêîëîãè÷åñêîãî òóðèçìà, îñ
íîâàííîãî íà ìåñòíûõ ñîîáùåñòâàõ;

– ðàçâèòèå ýêîëîãè÷åñêîãî òóðèçìà íà 
îñíîâå çåëåíûõ ìàðøðóòîâ è ýêîìóçååâ;

– ðàçâèòèå ñèñòåìû ïðîäâèæåíèÿ ýêî
ëîãè÷åñêîãî òóðèçìà íà òåððèòîðèè;

– ðàçâèòèå ñèñòåìû îáó÷åíèÿ â îáëàñòè 
ýêîëîãè÷åñêîãî òóðèçìà;

– ðàçâèòèå ñèñòåì äîáðîâîëüíîé ýêîëî
ãè÷åñêîé ñåðòèôèêàöèè â òóðèçìå.

Ïðè ðåàëèçàöèè íàïðàâëåíèÿ «Ôîðìè
ðîâàíèå ïîëèòèêè ïî ðàçâèòèþ ýêîëîãè÷å
ñêîãî òóðèçìà íà òåððèòîðèàëüíîì óðîâíå» 
ìîæíî èñïîëüçîâàòü äâà âàðèàíòà:

1) âêëþ÷èòü ìåðîïðèÿòèÿ ïî ðàçâèòèþ 
ýêîëîãè÷åñêîãî òóðèçìà íà ðåãèîíàëüíîì 
óðîâíå â ñòðàòåãè÷åñêèå è ïðîãðàììíûå äî
êóìåíòû ïî óñòîé÷èâîìó ðàçâèòèþ; 

2) ðàçðàáîòàòü ñòðàòåãè÷åñêèå è ïðî
ãðàììíûå äîêóìåíòû ïî ðàçâèòèþ ýêîëîãè
÷åñêîãî òóðèçìà.

Ïðè ôîðìèðîâàíèè ïîëèòèêè ïî ðàçâè
òèþ ýêîëîãè÷åñêîãî òóðèçìà íà ðåãèîíàëü
íîì óðîâíå ïåðâîî÷åðåäíîé çàäà÷åé ÿâëÿ
åòñÿ îïðåäåëåíèå êðèòåðèåâ, ïîçâîëÿþùèõ 
âûÿâèòü îñîáåííîñòè ýêîëîãè÷åñêîãî òóðèç
ìà, ÷òî íåîáõîäèìî äëÿ ðåøåíèÿ ñëåäóþùèõ 
çàäà÷:

– îïðåäåëåíèå ôîðìû ðàçâèòèÿ ïðèðîä
íîãî òóðèçìà, òóðèçìà íà ÎÎÏÒ è òóðïðîäóê
òîâ ýêîëîãè÷åñêîãî òóðèçìà;

– óñòàíîâëåíèå ñóáúåêòîâ, îðãàíèçóþ
ùèõ äåÿòåëüíîñòü ïî ðàçâèòèþ ýêîëîãè÷å
ñêîãî òóðèçìà, è ïðèîðèòåòíûõ òóðïðîäóêòîâ;

– îñóùåñòâëåíèå îáúåêòèâíîãî ìîíè
òîðèíãà è îöåíêè äåÿòåëüíîñòè ðàçëè÷íûõ 
ñóáúåêòîâ ïî ðàçâèòèþ ýêîëîãè÷åñêîãî òó
ðèçìà â ðåãèîíå.

Â ñâîþ î÷åðåäü, ðåøåíèå ýòèõ çàäà÷ íå
îáõîäèìî äëÿ ïðîâåäåíèÿ ýôôåêòèâíîé ãî
ñóäàðñòâåííîé ïîëèòèêè ïî ïîääåðæêå ïðî
öåññîâ ðàçâèòèÿ ýêîëîãè÷åñêîãî òóðèçìà, â 
òîì ÷èñëå îêàçàíèÿ ôèíàíñîâîé ïîìîùè, âû
äåëåíèÿ öåëåâûõ áþäæåòíûõ ñðåäñòâ. 

Ê îñíîâíûì çàäà÷àì ïî ðàçâèòèþ óñòîé
÷èâîãî òóðèçìà íà ãîñóäàðñòâåííîì óðîâíå 
ìîæíî îòíåñòè ñëåäóþùèå:

– ïðåäîñòàâëåíèå íåîáõîäèìîé èíôîð
ìàöèîííîé è ìåòîäè÷åñêîé ïîìîùè ïî âî
ïðîñàì ýêîëîãè÷åñêîãî òóðèçìà äëÿ ìåñòíûõ 

èñïîëíèòåëüíûõ îðãàíîâ è ðåãèîíàëüíûõ îð
ãàíèçàöèé;

– ðàçðàáîòêà íîðìàòèâíûõ ïîëîæåíèé 
ïî ýêîëîãè÷åñêîé ñåðòèôèêàöèè â ñôåðå òó
ðèçìà;

– ðàçðàáîòêà ñèñòåì ïîääåðæêè äëÿ òóð
îïåðàòîðîâ è ÎÎÏÒ, ðåàëèçóþùèõ ïðîãðàì
ìû ïî ýêîëîãè÷åñêîìó òóðèçìó;

– îðãàíèçàöèÿ ñèñòåìû îáó÷åíèÿ ïî âî
ïðîñàì ýêîëîãè÷åñêîãî òóðèçìà äëÿ ïðîôåñ
ñèîíàëîâ òóðèñòñêîãî áèçíåñà è ò. ä.

Âòîðûì íàïðàâëåíèåì ïî ðàçâèòèþ 
óñòîé÷èâîãî òóðèçìà âûñòóïàåò ðàçâèòèå 
ýêîëîãè÷åñêîãî òóðèçìà íà îñîáî îõðàíÿå
ìûõ òåððèòîðèÿõ.

Ñîãëàñíî Ôåäåðàëüíîìó çàêîíó Ðîñ
ñèéñêîé Ôåäåðàöèè «Îá îñîáî îõðàíÿå
ìûõ ïðèðîäíûõ òåððèòîðèÿõ» îò 14.03.1995: 
«Îñîáî îõðàíÿåìûå ïðèðîäíûå òåððèòîðèè 
(ÎÎÏÒ), – ýòî ó÷àñòêè çåìëè, âîäíîé ïîâåðõ
íîñòè è âîçäóøíîãî ïðîñòðàíñòâà íàä íèìè, 
ãäå ðàñïîëàãàþòñÿ ïðèðîäíûå êîìïëåêñû è 
îáúåêòû, êîòîðûå èìåþò îñîáîå ïðèðîäîîõ
ðàííîå, íàó÷íîå, êóëüòóðíîå, ýñòåòè÷åñêîå, 
ðåêðåàöèîííîå è îçäîðîâèòåëüíîå çíà÷å
íèå, êîòîðûå èçúÿòû ðåøåíèÿìè îðãàíîâ 
ãîñóäàðñòâåííîé âëàñòè ïîëíîñòüþ èëè 
÷àñòè÷íî èç õîçÿéñòâåííîãî îáîðîòà è äëÿ 
êîòîðûõ óñòàíîâëåí ðåæèì îñîáîé îõðàíû. 
Îñîáî îõðàíÿåìûå ïðèðîäíûå òåððèòîðèè 
îòíîñÿòñÿ ê îáúåêòàì îáùåíàöèîíàëüíîãî 
äîñòîÿíèÿ» [6]. 

Îïðåäåëÿþò ñåìü êàòåãîðèé ÎÎÏÒ: 
ãîñóäàðñòâåííûå ïðèðîäîîõðàííûå çàïî
âåäíèêè (â òîì ÷èñëå áèîñôåðíûå), íàöèî
íàëüíûå ïàðêè, ïðèðîäíûå ïàðêè, ãîñóäàð
ñòâåííûå ïðèðîäíûå çàêàçíèêè, ïàìÿòíèêè 
ïðèðîäû, äåíäðîëîãè÷åñêèå è áîòàíè÷åñêèå 
ñàäû, ëå÷åáíîîçäîðîâèòåëüíûå ìåñòíîñòè 
è êóðîðòû [5].

Îðãàíèçàöèÿ òóðèçìà íà ÎÎÏÒ äîëæíà 
ðåãóëèðîâàòüñÿ òåððèòîðèàëüíûìè îðãàíà
ìè â öåëÿõ îáåñïå÷åíèÿ åãî îðèåíòèðîâàííî
ñòè íà ïðèíöèïû óñòîé÷èâîãî ðàçâèòèÿ. 

Èñïîëüçîâàíèå ðàçëè÷íûõ âèäîâ òóðèñò
ñêèõ óñëóã íà êîììåð÷åñêîé îñíîâå ïîçâîëèò 
ïîëó÷àòü äîõîäû.

Ïðè îðãàíèçàöèè òóðèñòñêîé äåÿòåëüíî
ñòè íåîáõîäèìî îöåíèâàòü óðîâåíü íàãðóçêè 
îò íåå íà ïðèðîäíûé êîìïëåêñ, âåðîÿòíîñòü 
ñíèæåíèÿ óðîâíÿ ýêîëîãè÷åñêîé áåçîïàñíî
ñòè, îñíîâíûå íàïðàâëåíèÿ íåãàòèâíîãî âîç
äåéñòâèÿ òóðèñòñêîé äåÿòåëüíîñòè íà ÎÎÏÒ. 
Îò ðåçóëüòàòîâ òàêèõ îöåíîê çàâèñèò ñòåïåíü 
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ðåãóëèðîâàíèÿ òóðèñòñêîðåêðåàöèîííîé 
äåÿòåëüíîñòè íà ÎÎÏÒ.

Ýôôåêòèâíîñòü ðåàëèçàöèè ïðèíöèïîâ 
óñòîé÷èâîãî òóðèçìà íà ãîðíûõ òåððèòîðèÿõ 
çàâèñèò è îò ðàçâèòèÿ ñèñòåìû ïðîäâèæåíèÿ 
ýêîëîãè÷åñêîãî òóðèçìà íà òåððèòîðèè. Îñ
íîâíûå íàïðàâëåíèÿ ïîëèòèêè ïðîäâèæåíèÿ 
ýêîëîãè÷åñêîãî òóðèçìà íà ãîðíîé òåððè
òîðèè ïðåäñòàâëåíû íà ðèñ. 3. Êàê âèäíî èç 
ðèñóíêà, âñå òðè íàïðàâëåíèÿ ïîëèòèêè ïðî
äâèæåíèÿ ýêîëîãè÷åñêîãî òóðèçìà íà ãîðíîé 
òåððèòîðèè òåñíî âçàèìîñâÿçàíû. Ðåçóëü
òàòû ðåàëèçàöèè îäíîãî íàïðàâëåíèÿ ìîãóò 
áûòü èñïîëüçîâàíû ïðè ïðîâåäåíèè ìåðî
ïðèÿòèé â ðàìêàõ äðóãèõ íàïðàâëåíèé. Ïðè 
ýòîì îñíîâîé âñåõ òðåõ íàïðàâëåíèé ïîëè
òèêè ïðîäâèæåíèÿ ýêîëîãè÷åñêãî òóðèçìà íà 
ãîðíîé òåððèòîðèè ÿâëÿåòñÿ èíôîðìàöèîí
íàÿ ïîëèòèêà, ïîçâîëÿþùàÿ ñîçäàòü èíôîð
ìàöèîííóþ áàçó, íåîáõîäèìóþ äëÿ ðàçðàáîò
êè ðåêëàìíîé è PRïîëèòèêè.

Ðèñ. 3. Ñõåìà îñíîâíûõ íàïðàâëåíèé ïîëèòèêè ïðîäâèæåíèÿ ýêîëîãè÷åñêîãî òóðèçìà íà ãîðíîé 
òåððèòîðèè / Fig. 3. The main directions of the policy of promoting ecological tourism in the mountain territory

êàõ è ÿðìàðêàõ. Áàíê ðåêëàìíûõ ìàòåðèàëîâ 
ìîæåò áûòü èñïîëüçîâàí äëÿ ðàçìåùåíèÿ 
ðåêëàìû ñ èñïîëüçîâàíèåì ðàçíûõ âèäîâ 
ðåêëàìíûõ ñðåäñòâ. Âàæíûì íàïðàâëåíèåì 
ïðè ïðîäâèæåíèè ýêîëîãè÷åñêîãî òóðèçìà 
íà ãîðíîé òåððèòîðèè ÿâëÿåòñÿ ðàçðàáîòêà è 
ïðîâåäåíèå PRïîëèòèêè (ðèñ. 4).

PRïîëèòèêà, îñóùåñòâëÿåìàÿ ÎÎÏÒ, 
äîëæíà áûòü îðèåíòèðîâàíà íà òóðèñòîâ, 
ìåñòíûå è öåíòðàëüíûå îðãàíû âëàñòè, 
íàñåëåíèå ðåãèîíà, íåïðàâèòåëüñòâåííûå 
îðãàíèçàöèè, îáðàçîâàòåëüíûå ó÷ðåæäå
íèÿ, ÑÌÈ.

Îñíîâîé ñèñòåìû ïðîäâèæåíèÿ ýêîëî
ãè÷åñêîãî òóðèçìà íà ãîðíûõ òåððèòîðèÿõ ÿâ
ëÿåòñÿ èíôîðìàöèîííàÿ ïîëèòèêà, ãäå ìîæíî 
âûäåëèòü äâà íàïðàâëåíèÿ: èíôîðìàöèîííàÿ 
ðàáîòà ñ ìåñòíûì íàñåëåíèåì è èíôîðìàöè
îííàÿ ðàáîòà ñ òóðèñòàìè. Èíôîðìàöèîííàÿ 
ðàáîòà ñ ìåñòíûìè æèòåëÿìè ïðèíåñåò ðå
çóëüòàòû â ñëó÷àå âîâëå÷åíèÿ ñîîáùåñòâà â 

Ïåðâîå íàïðàâëåíèå ïîëèòèêè ïðîäâè
æåíèÿ ýêîëîãè÷åñêîãî òóðèçìà íà ãîðíîé 
òåððèòîðèè âêëþ÷àåò ñëåäóþùèå áëîêè ìå
ðîïðèÿòèé:

– ñîçäàíèå ðåêëàìíûõ ìàòåðèàëîâ; 
– ñîçäàíèå è ðàçìåùåíèå ðåêëàìû;
– ïðîâåäåíèå îçíàêîìèòåëüíûõ ïîåçäîê 

è ðåêëàìíûõ ïðåññòóðîâ;
– ðàçðàáîòêà è ïðîâåäåíèå ðåêëàìíûõ 

êàìïàíèé;
– ó÷àñòèå â òóðèñòè÷åñêèõ âûñòàâêàõ è 

ÿðìàðêàõ.
Âàæíûì ìåðîïðèÿòèåì â ñèñòåìå ïðî

äâèæåíèÿ ýêîëîãè÷åñêãî òóðèçìà íà ãîðíîé 
òåððèòîðèè ÿâëÿåòñÿ ñîçäàíèå áàíêà ðå
êëàìíûõ ìàòåðèàëîâ, êîòîðûé ìîæåò èñïîëü
çîâàòüñÿ äëÿ ðàçìåùåíèÿ ðåêëàìû, ïðîâåäå
íèÿ îçíàêîìèòåëüíûõ ïîåçäîê è ðåêëàìíûõ 
ïðåññòóðîâ, äëÿ ïðîâåäåíèÿ ðåêëàìíûõ 
êàìïàíèé è ó÷àñòèÿ â òóðèñòè÷åñêèõ âûñòàâ

ïðîöåññ ðåàëèçàöèè ðàçëè÷íûõ ýêîëîãè÷å
ñêèõ ïðîåêòîâ, â òîì ÷èñëå è ðåàëèçóåìûõ íà 
ÎÎÏÒ. 

Ðåçóëüòàòû èññëåäîâàíèÿ è îáëàñòü èõ 
ïðèìåíåíèÿ. ÀëòàåÑàÿíñêèé ðåãèîí ðàñïî
ëîæåí â öåíòðå Àçèàòñêîãî êîíòèíåíòà. Îáùàÿ 
ïëîùàäü ðåãèîíà ñîñòàâëÿåò 1065300 êì2. Àë
òàåÑàÿíñêèé ðåãèîí íàõîäèòñÿ â öåíòðå Åâ
ðàçèè, íà òåððèòîðèè ÷åòûðåõ ãîñóäàðñòâ, 
îí èìååò âàæíîå çíà÷åíèå äëÿ âõîäÿùèõ â 
íåãî ñòðàí. Òðàíñãðàíè÷íîå ïîëîæåíèå ðå
ãèîíà îáåñïå÷èâàåò ïåðåñå÷åíèå èíòåðåñîâ 
íåñêîëüêèõ ñòðàí â îòíîøåíèè èñïîëüçîâà
íèÿ òóðèñòñêîðåêðåàöèîííûõ ðåñóðñîâ â 
âîïðîñàõ çàãðÿçíåíèÿ âîäíûõ îáúåêòîâ è 
âîçäóõà, ìèãðàöèè íàñåëåíèÿ, òðàíñïîðò
íûõ ñâÿçåé, ðûíêîâ ñáûòà è äð. Íàëè÷èå 
ãîñóäàðñòâåííûõ ãðàíèö îêàçûâàåò íà ðàç
âèòèå òóðèçìà ðàçíîíàïðàâëåííîå äåé
ñòâèå.
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Ðèñ. 4. Ñõåìà îñíîâíûõ íàïðàâëåíèé PRïîëèòèêè ïðîäâèæåíèÿ ýêîëîãè÷åñêîãî òóðèçìà íà ãîðíîé 
òåððèòîðèè / Fig. 4. The main directions of the PR policy for the promotion of ecological tourism 

in the mountain territory

Íà òåððèòîðèè ÀëòàåÑàÿíñêîãî ðåãè
îíà íàõîäÿòñÿ 326 îñîáî îõðàíÿåìûõ ïðè
ðîäíûõ òåððèòîðèé íà ïëîùàäè 128 203 êì2 
(15 çàïîâåäíèêîâ, 11 íàöèîíàëüíûõ è 6 ïðè
ðîäíûõ ïàðêîâ, 65 çàêàçíèêîâ, 229 ïàìÿòíè
êîâ ïðèðîäû).

Ñðåäè íèõ: 
– Àëòàéñêèé ãîñóäàðñòâåííûé ïðèðîä

íûé áèîñôåðíûé çàïîâåäíèê, ðàñïîëîæåí 
íà òåððèòîðèè Ðåñïóáëèêè Àëòàé, èìååò ôå
äåðàëüíûé ñòàòóñ, âíåñåí â ñïèñîê Âñåìèð
íîãî êóëüòóðíîãî è ïðèðîäíîãî íàñëåäèÿ 
ÞÍÅÑÊÎ; 

– Ãîñóäàðñòâåííûé ïðèðîäíûé áèîñôåð
íûé çàïîâåäíèê «Êàòóíñêèé», ðàñïîëîæåí íà 
òåððèòîðèè Ðåñïóáëèêè Àëòàé, èìååò ôåäå
ðàëüíûé ñòàòóñ, âíåñåí â ñïèñîê Âñåìèð
íîãî êóëüòóðíîãî è ïðèðîäíîãî íàñëåäèÿ 
ÞÍÅÑÊÎ;

– Ãîñóäàðñòâåííûé ïðèðîäíûé çàïîâåä
íèê «Òèãèðåêñêèé», ðàñïîëîæåí â þãîçàïàä
íîé ÷àñòè Àëòàéñêîãî êðàÿ;

– Ãîñóäàðñòâåííûé ïðèðîäíûé áèîñôåð
íûé çàïîâåäíèê «Óáñóíóðñêàÿ êîòëîâèíà» – 
çàïîâåäíèê â Ðåñïóáëèêå Òûâà, ïðåäñòàâëÿåò 
ñîáîé ðîññèéñêóþ ÷àñòü òðàíñãðàíè÷íîãî 
ðîññèéñêîìîíãîëüñêîãî îáúåêòà âñåìèð

íîãî íàñëåäèÿ ÞÍÅÑÊÎ «Óáñóíóðñêàÿ êîò
ëîâèíà»;

– ÊàòîíÊàðàãàéñêèé ãîñóäàðñòâåííûé 
íàöèîíàëüíûé ïðèðîäíûé ïàðê», ðàñïîëî
æåí íà òåððèòîðèè Âîñòî÷íîÊàçàõñòàíñêîé 
îáëàñòè; 

– Ãîñóäàðñòâåííûé ïðèðîäíûé áèîñôåð
íûé çàïîâåäíèê «ÑàÿíîØóøåíñêèé», çà
ïîâåäíèê âõîäèò â ìåæäóíàðîäíóþ ñèñòåìó 
áèîñôåðíûõ ðåçåðâàòîâ ÞÍÅÑÊÎ; 

– Íàöèîíàëüíûé ïàðê Àëòàé Òàâàí Áîãä, 
ðàñïîëîæåí â çàïàäíîé ÷àñòè Ìîíãîëèè, ãðà
íè÷èò ñ Ðîññèåé è Êèòàåì; 

– Ìàðêàêîëüñêèé ãîñóäàðñòâåííûé ïðè
ðîäíûé çàïîâåäíèê, ðàñïîëîæåí â Âîñòî÷
íîÊàçàõñòàíñêîé îáëàñòè, â îêðåñòíîñòÿõ 
îç. Ìàðêàêîëü. 

Ãîðíûå òåððèòîðèè ÀëòàåÑàÿíñêîãî ðå
ãèîíà îáëàäàþò áëàãîïðèÿòíûìè óñëîâèÿìè 
äëÿ ðàçâèòèÿ àêòèâíîãî òóðèçìà âñåõ íàïðàâ
ëåíèé:

– âîäíûé òóðèçì – ðàçíîâèäíîñòü àêòèâ
íîãî (ñïîðòèâíîãî) òóðèçìà, âêëþ÷àåò ñïëà
âû íà ãîðíûõ ðåêàõ (ðàôòèíã);

– àâòîìîòîòóðèçì – ðàçíîâèäíîñòü àê
òèâíûõ òóðèñòñêèõ ïóòåøåñòâèé íà àâòîìîòî
òðàíñïîðòå;
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– ïåøåõîäíûé (ãîðíûé) òóðèçì – ðàçíî
âèäíîñòü àêòèâíûõ òóðèñòñêèõ ïóòåøåñòâèé 
ðàçíîé êàòåãîðèè ñëîæíîñòè; 

– êîííûé òóðèçì – ðàçíîâèäíîñòü àêòèâ
íîãî òóðèçìà, ïðåäïîëàãàþùèé ïîõîäû ðàç
íîé ñòåïåíè ñëîæíîñòè íà êîíÿõ;

– ñïåëåîëîãèÿ – ðàçíîâèäíîñòü àêòèâ
íîãî òóðèçìà, ïðåäïîëàãàåò ñïóñê â ïåùåðó è 
åå èçó÷åíèå;

–àëüïèíèçì – âèä àêòèâíîãî (ñïîðòèâ
íîãî) òóðèçìà, ïðåäïîëàãàþùèé ïîäúåì íà 
âåðøèíû è ïåðåâàëû òðóäíîé äîñòóïíîñòè ñ 
ïðèìåíåíèåì ñïåöèàëüíîãî ñíàðÿæåíèÿ;

– ñïîðòèâíîîõîòíè÷èé è ñïîðòèâíîðû
áîëîâíûé òóðèçì.

Íàìè ðàçðàáîòàíà ôàêòîðíàÿ ìîäåëü 
òåððèòîðèàëüíîãî òóðèñòñêîãî ïðîäóêòà 
òðàíñãðàíè÷íûõ ãîðíûõ òåððèòîðèé Àë
òàåÑàÿíñêîãî ðåãèîíà (ðèñ. 5), èç êîòîðîé 
ñëåäóåò, ÷òî â ÀëòàåÑàÿíñêîì ðåãèîíå âîç
ìîæíî ðàçâèòèå ïðàêòè÷åñêè âñåõ âèäîâ òó
ðèçìà: ïîçíàâàòåëüíûé, ïðîñâåòèòåëüñêèé, 
íàó÷íîýòíîãðàôè÷åñêèé, ñîáûòèéíûé, 
àëüïèíèçì, ñïåëåîòóðèçì, ñïîðòèâíûå âè
äû òóðèçìà (âîäíûé, ïåøèé, ãîðíîñïîð
òèâíûå âèäû òóðèçìà), àâòîìîòîâåëîòó
ðèçì, ïóòåøåñòâèÿ íà âüþ÷íûõ æèâîòíûõ 
(ëîøàäÿõ è âåðáëþäàõ), îõîòíè÷èé, ëå÷åá
íîîçäîðîâèòåëüíûé, êîíãðåññíîâûñòà
âî÷íûé òóðèçì è äð.

Ðèñ. 5. Ôàêòîðíàÿ ìîäåëü òåððèòîðèàëüíîãî òóðèñòñêîãî ïðîäóêòà òðàíñãðàíè÷íûõ ãîðíûõ òåððèòîðèé 
ÀëòàåÑàÿíñêîãî ðåãèîíà / Fig. 5. Factor model of the territorial tourist product of the crossborder mountain 

territories of the AltaiSayan region
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Äëÿ ðàçâèòèÿ âñåõ âèäîâ àêòèâíîãî òó
ðèçìà íåîáõîäèìî ðåàëèçîâàòü ñëåäóþùèå 
ìåðû:

– îáóñòðîéñòâî äîðîã è ðàçâèòèå ïðèäî
ðîæíîé èíôðàñòðóêòóðû, ðåøåíèå ïðîáëåìû 
äîðîæíîé áåçîïàñíîñòè äëÿ ðàçâèòèÿ àâòî
ìîòîòóðèçìà;

– ñòðîèòåëüñòâî îáúåêòîâ òóðèñòñêîé 
èíôðàñòðóêòóðû;

– îáåñïå÷åíèå ýêîëîãè÷åñêîé áåçîïàñ
íîñòè îáúåêòîâ òóðèñòñêîãî ïîêàçà äëÿ ñî
õðàíåíèÿ èõ ðåêðåàöèîííîé ïðèâëåêàòåëü
íîñòè;

– ðàçðàáîòêà ìåðîïðèÿòèé ïî ïðîäâè
æåíèþ âñåõ âèäîâ àêòèâíîãî òóðèçìà.

Ïåðñïåêòèâíûì âèäîì òóðèçìà íà 
òðàíñãðàíè÷íûõ ãîðíûõ òåððèòîðèÿõ Àë
òàåÑàÿíñêîãî ðåãèîíà ÿâëÿåòñÿ ñåëüñêèé 
òóðèçì – ðàçíîâèäíîñòü ðåêðåàöèîííîãî òó
ðèçìà, ïîçâîëÿþùàÿ ãîðîæàíàì ïðèîáùèòü
ñÿ ê òðàäèöèîííîìó óêëàäó æèçíè ñåëüñêèõ 
æèòåëåé. Ïðè ýòîì îðãàíèçàöèîííîå îáå
ñïå÷åíèå ïðîæèâàíèÿ òóðèñòîâ (â òîì ÷èñëå 
ïèòàíèå, äîñóã, îáñëóæèâàíèå è äð.) áåðåò íà 
ñåáÿ ïðèíèìàþùàÿ ñåìüÿ.

Äëÿ ðàçâèòèÿ ñåëüñêîãî òóðèçìà â ðåãè
îíå íåîáõîäèìî ðåàëèçîâàòü ñëåäóþùåå:

– ñåðòèôèêàöèÿ óñàäåá, ñîäåéñòâèå 
èõ îáóñòðîéñòâó, â òîì ÷èñëå ïóòåì îêàçà
íèÿ ôèíàíñîâîé ïîìîùè íà ëüãîòíûõ óñëî
âèÿõ;

– îáó÷åíèå ÷ëåíîâ ñåìåé îñîáåííîñòÿì 
îðãàíèçàöèè ñåëüñêîãî òóðèçìà, îêàçàíèÿ 
òóðèñòñêèõ óñëóã;

– ïðîäâèæåíèå è ðåêëàìèðîâàíèå óñà
äåá, ïðåäëàãàþùèõ ñåëüñêèé òóðèçì;

– ñîçäàíèå ñèñòåìû ñòðàõîâàíèÿ ñòðîå
íèé è òóðèñòîâ, àóòñîðñèíãà áóõãàëòåðñêèõ è 
íàëîãîâûõ ôóíêöèé. 

Çàêëþ÷åíèå. Àíàëèç òóðèñòñêîðåêðåà
öèîííîãî ïîòåíöèàëà òðàíñãðàíè÷íûõ ãîðíûõ 
òåððèòîðèé ÀëòàåÑàÿíñêîãî ðåãèîíà ïîêà
çàë, ÷òî ðåãèîí îáëàäàåò äîñòàòî÷íî áîãà
òûì òóðèñòñêîðåêðåàöèîííûì ïîòåíöèàëîì 
äëÿ ðàçâèòèÿ ðàçíûõ âèäîâ òóðèçìà. Îðîãðà
ôè÷åñêèå è êëèìàòè÷åñêèå óñëîâèÿ ðåãèîíà, 
âîäíûå ðåñóðñû, íàëè÷èå áîãàòîé ôëîðû è 
ôàóíû, öåëåáíûõ èñòî÷íèêîâ ÿâëÿþòñÿ áëà
ãîïðèÿòíûìè äëÿ ðàçâèòèÿ ýêîëîãè÷åñêîãî 
è âîäíîãî òóðèçìà, àëüïèíèçìà, ýêñêóðñè
îííîïîçíàâàòåëüíîãî è ëå÷åáíîîçäîðîâè
òåëüíîãî òóðèçìà. Ïðèðîäíîãåîãðàôè÷å
ñêèå õàðàêòåðèñòèêè ðåãèîíîâ ïîçâîëÿþò 
ïðîâîäèòü àêòèâíûå òóðèñòñêèå ïóòåøåñòâèÿ 
ðàçíîé êàòåãîðèè ñëîæíîñòè. 

Ðåàëèçàöèÿ ñèëüíûõ ñòîðîí è ïðåîäîëå
íèå ñëàáûõ ñòîðîí óñëîâèé ðàçâèòèÿ òóðèçìà 
ïîçâîëèò óâåëè÷èòü ñïðîñ íà òåððèòîðèàëü
íûé òóðèñòñêèé ïðîäóêò è ïðèâåäåò ê ðîñòó 
òóðèñòñêîãî ïîòîêà íà òåððèòîðèè òðàíñãðà
íè÷íûõ ãîðíûõ òåððèòîðèé ÀëòàåÑàÿíñêîãî 
ðåãèîíà.
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ÑÓÄÎÑÒÐÎÈÒÅËÜÍÛÉ ÐÛÍÎÊ ÐÎÑÑÈÈ: ÑÎÑÒÎßÍÈÅ È ÏÅÐÑÏÅÊÒÈÂÛ

THE RUSSIAN SHIPBUILDING MARKET CURRENT STATE 
AND PERSPECTIVES OF DEVELOPMENT

Ì. Â. Íåñíîâà, ÑàíêòÏåòåðáóðãñêèé ãîñóäàðñòâåííûé ìîðñêîé òåõíè÷åñêèé óíèâåðñèòåò, 
ã. ÑàíêòÏåòåðáóðã

mary.nesnova@gmail.com

M. Nesnova, Saint Petersburg State Marine Technical University, 
Saint Petersburg

Ñóäîñòðîåíèå – îäíà èç ñàìûõ ñëîæíûõ è òðóäîåìêèõ îòðàñëåé òÿæåëîé ïðîìûøëåííîñòè Ðîññèè. Â 
íåå âõîäèò ïðîèçâîäñòâî ãðàæäàíñêèõ ñóäîâ, âîåííûõ êîðàáëåé, îáúåêòîâ ìîðñêîé òåõíèêè, à òàêæå 
ñóäîðåìîíò. Îáúåêòîì äàííîãî èññëåäîâàíèÿ ñòàë ðûíîê ãðàæäàíñêèõ ñóäîâ. Â ðàáîòå ðàññìîòðåíû 
òðàíñïîðòíûå ñóäà, ëåäîêîëû è ñðåäñòâà ìîðñêîé òåõíèêè, ñîçäàííûå äëÿ îñâîåíèÿ àðêòè÷åñêîãî 
øåëüôà. Ïîñêîëüêó ðàçâèòèå ìàøèíîñòðîåíèÿ, îñîáåííî ñóäîñòðîåíèÿ, ñòðàòåãè÷åñêè âàæíî íà ôîíå 
îáîñòðèâøåéñÿ ïîëèòè÷åñêîé ñèòóàöèè, äëÿ îöåíêè âîçìîæíîñòè èìïîðòîçàìåùåíèÿ âíóòðè ñòðàíû 
â êà÷åñòâå ïðåäìåòà èññëåäîâàíèÿ ðàññìîòðåíû òåêóùèå òåíäåíöèè, äèíàìèêà, ãîñóäàðñòâåííàÿ 
ïîääåðæêà, ïðîèçâîäñòâåííûå ìîùíîñòè,  ðûíêè ñáûòà è òåõíîëîãèè ðîññèéñêîãî ðûíêà ãðàæäàíñêîãî 
ñóäîñòðîåíèÿ. Ìåòîäîëîãèÿ è ìåòîäû èññëåäîâàíèÿ: äëÿ ïðîâåäåíèÿ èññëåäîâàíèÿ èñïîëüçîâàí 
êîìïëåêñíûé ïîäõîä – ìàðêåòèíãîâîå èññëåäîâàíèå íà áàçå SWOTàíàëèçà, ðàáîòà ñ áîëüøèìè 
äàííûìè (Big Data) è ñòàòèñòè÷åñêàÿ èíôîðìàöèÿ èç îòêðûòûõ èñòî÷íèêîâ. Ðàáîòà âåëàñü îò îáùåãî 
àíàëèçà âñåé ñóäîñòðîèòåëüíîé îòðàñëè ê ïîêàçàòåëÿì ïî îòäåëüíûì òèïàì ñóäîâ. Â ðåçóëüòàòå 
èññëåäîâàíèÿ ïîëó÷åíû òðè ðàçëè÷íûõ ðåçóëüòàòà. Ñðåäè îñíîâíûõ èç íèõ ìîæíî âûäåëèòü ñëåäóþùèå: 
Ðîññèÿ óòðàòèëà êîíêóðåíòîñïîñîáíîñòü íà ìèðîâîì ðûíêå òðàíñïîðòíûõ ñóäîâ; îñòðàÿ ïîòðåáíîñòü 
â ñóäàõ íà âíóòðåííåì ðûíêå, îáóñëîâëåííàÿ ìîðàëüíûì è ôèçè÷åñêèì èçíîñîì ôëîòà è ðàñòóùèìè 
ïîòðåáíîñòÿìè íà âíóòðåííèõ âîäíûõ ïóòÿõ; îòñóòñòâèå àëãîðèòìà ñáîðà è îáðàáîòêè äàííûõ â 
åäèíîé ñèñòåìå äëÿ îïòèìèçàöèè ðàáîòû; â íàñòîÿùåå âðåìÿ ðàáîòà â ñóäîñòðîåíèè íå ïîçâîëÿåò 
èñïîëüçîâàòü èñêóññòâåííûé èíòåëëåêò; îòå÷åñòâåííîå ñóäîñòðîåíèå ïåðåæèâàåò ïîñëåäñòâèÿ 
ââåäåííûõ â 2014 ã. ñàíêöèé; ñïðîñ íà òðàíñïîðòíûå ñóäà èìååò óñòîé÷èâóþ òåíäåíöèþ ê ðîñòó. Â õîäå 
èññëåäîâàíèÿ, ðàçðàáîòàíû äâà âàðèàíòà îïòèìèçàöèè äåÿòåëüíîñòè: âåðòèêàëüíûé è ãîðèçîíòàëüíûé, 
êîòîðûå ïîäðàçóìåâàþò ñîçäàíèå åäèíîé ITïëàòôîðìû è ïîëíóþ öèôðîâèçàöèþ âñåõ ïðîöåññîâ 
â ñóäîñòðîèòåëüíîé îòðàñëè. Ðåçóëüòàòû èññëåäîâàíèÿ ìîãóò áûòü îñíîâîé ðàçðàáîòêè åäèíîé 
ñòðàòåãèè ðàçâèòèÿ ìîðñêîé òåõíèêè äëÿ îñâîåíèÿ Àðêòèêè, â êîòîðîé áóäóò îáîñíîâàíû íîìåíêëàòóðà, 
òèïîðàçìåðû, èñïîëüçîâàíèå îòå÷åñòâåííîé ñóäîâîé êîìïëåêòàöèè. Ðàçâèòèå ñóäîñòðîåíèÿ â Ðîññèè 
íåîáõîäèìî äëÿ îñâîåíèÿ èíôðàñòðóêòóðû, îðãàíèçàöèè è îáåñïå÷åíèÿ ðàáîòû íà øåëüôå, ïåðåâîçîê 
ïàññàæèðîâ, ñîçäàíèÿ óñëîâèé äëÿ ïîâûøåíèÿ óðîâíÿ îáîðîíîñïîñîáíîñòè ñòðàíû, ðîñòà ñìåæíûõ 
îáëàñòåé: ðàäèîòåõíèêè, ìåòàëëóðãèè è êîìïîçèöèîííûõ ìàòåðèàëîâ, ýëåêòðîíèêè, ÷òî, â ñâîþ î÷åðåäü,  
âëèÿåò íà ñîçäàíèå ðàáî÷èõ ìåñò

Êëþ÷åâûå ñëîâà: ñóäîñòðîåíèå, ãðàæäàíñêèé ôëîò, òåíäåíöèè, ðûíîê, ýêñïîðò, SWOTàíàëèç, Big Data, òåêóùåå 
ñîñòîÿíèå, ïåðñïåêòèâû, èìïîðòîçàìåùåíèå 

Shipbuilding is one of the most complex and laborintensive branches of the heavy industry in Russia. It includes 
production of civil ships, warships, marine facilities, as well as ship repair. The object of this research is the mar
ket of civil ships. Transport ships, icebreakers and marine equipment created for the Arctic shelf development are 
observed in the article. Since the development of mechanical engineering, especially shipbuilding is strategically 
important against the aggravated political situation, the current trends, dynamics, state support, production ca
pacities, sales markets and technologies of the Russian civil shipbuilding market are considered as the subject 
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of the research in order to assess the possibility of import substitution within the country. Research Method
ology and Methods: A complex approach has been used for the research  marketing research on the basis of 
SWOTanalysis, Big Data and statistical information from open sources. The work has traced the stages from the 
general analysis of the whole shipbuilding industry, to the indicators for individual types of ships. As a result of the 
research three different results are obtained. Among the main ones the fo llowing ones can be singled out: Russia 
has lost competitiveness in the global market of transport ships; the acute need for ships in the domestic market, 
due to the moral and physical deterioration of the fleet and the growing demand for inland waterways; lack of an 
algorithm for collecting and processing data in a single system to optimize the work; currently work in shipbuild
ing does not allow the use of artificial intelligence; domestic shipbuilding is experiencing the effects of sanctions 
introduced in 2014; demand for transport ships has a steady upward trend.  In the course of the research, two 
options for business optimization have been developed: vertical and horizontal, which involve the creation of a 
unified IT platform and full digitalization of all processes in the shipbuilding industry. The results of the research 
can be a basis for working out unified strategy of marine equipment development for the Arctic exploration where 
nomenclature, standard sizes and use of domestic shipboard equipment will be substantiated. The shipbuilding 
industry development in Russia is necessary for infrastructure formation, organization and support of work on 
the shelf, passenger transportation, creation of conditions for improvement of the national defense potential, 
growth of related industries: radio engineering, metallurgy and composite materials, electronics, which in turn 
affects job creation

Key words: shipbuilding, civilian fleet, trends, market, export, SWOTanalysis, Big Data, current state, prospects, import 
substitution 

Ââåäåíèå. Ðûíîê ñóäîñòðîåíèÿ õàðàêòå
ðèçóåòñÿ îñîáåííîñòÿìè, êîòîðûå êàñà

þòñÿ îöåíêè òåêóùåãî ñîñòîÿíèÿ è ïåðñïåê
òèâ îòðàñëè. 

– âîïåðâûõ, æèçíåííûé öèêë ïðîäóê
öèè ñóäîñòðîåíèÿ çíà÷èòåëüíî äîëüøå, ÷åì 
ïðîäóêöèè äðóãèõ îòðàñëåé. Ñ ìîìåíòà ðàç
ðàáîòêè òåõíè÷åñêîãî çàäàíèÿ äî íà÷àëà 
ýêñïëóàòàöèè ñóäíà ïðîõîäèò 3…10 ëåò. Ïðè 
ýòîì ïåðåõîä îò îäíîãî ýòàïà ê äðóãîìó, íà
ïðèìåð îò ïðîåêòèðîâàíèÿ ê ñòðîèòåëüñòâó, 
ìîæåò çàíÿòü ãîäû. Â ðåçóëüòàòå ñòàíîâèò
ñÿ ïðàêòè÷åñêè íåâîçìîæíî àíàëèçèðîâàòü 
âåñü æèçíåííûé öèêë ïðîåêòà êàæäîãî ñóäíà;

– âîâòîðûõ, ýôôåêòèâíîñòü ðûíêà ñó
äîñòðîåíèÿ îöåíèâàåòñÿ íå òîëüêî êîëè÷å
ñòâîì ñäàííûõ ñóäîâ, íî è èõ ãðóçîïîäúåì
íîñòüþ – òîííàæåì. Ïîýòîìó äëÿ ìîðñêèõ 
ñó äîâ õàðàêòåðíû çíà÷èòåëüíûå êîýôôèöè
åíòû êîìïëåêòíîñòè, íî ïðè èñïîëüçîâàíèè 
íà âíóòðåííèõ âîäíûõ ïóòÿõ ïðèîðèòåò îòäà
åòñÿ ìíîãîôóíêöèîíàëüíîñòè ïðîåêòà; 

– âòðåòüèõ, ñóäîñòðîèòåëüíàÿ îòðàñëü 
êðàéíå ñëàáî àâòîìàòèçèðîâàíà, ÷òî íå ïî
çâîëÿåò èñïîëüçîâàòü ñ îâðåìåííûå ìåòî
äû îöåíêè ðûíêà ñóäîñòðîåíèÿ. Êðîìå òîãî, 
ñáîð è âåðèôèêàöèÿ èíôîðìàöèè çàòðóäíå
íû ñåêðåòíîñòüþ îòðàñëè è ñëîæíîé áþðî
êðàòè÷åñêîé ñòðóêòóðîé. 

Àêòóàëüíûå çàäà÷è ñóäîñòðîèòåëüíîé 
îòðàñëè: èìïîðòîçàìåùåíèå è äèâåðñèôè
êàöèÿ. Äëÿ èõ ðåøåíèÿ íà Äàëüíåì Âîñòîêå 

çàïóùåí ïðîåêò ñóäîñòðîèòåëüíîãî êîìïëåê
ñà «Çâåçäà», êîòîðûé â êîíöå 2021 ã. ïîëó÷èë 
çàêëþ÷åíèå î ñîîòâåòñòâèè ñóõîãî äîêà òåõ
íè÷åñêèì òðåáîâàíèÿì. Èäåò ñòðîèòåëüñòâî 
6ãî òàíêåðà ÑÏÃ êëàññà ARC7. Ðåàëèçàöèÿ 
ïðîåêòà ïîçâîëèò çíà÷èòåëüíî ðàñøèðèòü 
 ïðîèçâîäñòâåííûå è íîìåíêëàòóðíûå ìîù
íîñòè îòðàñëè.

Â èþëå 2021 ã. â Ðîññèè óòâåðæäåí íàöè
îíàëüíûé ñòàíäàðò ðàáîòû ñ àíàëèçîì áîëü
øèõ äàííûõ – ÃÎÑÒ «Èíôîðìàöèîííûå òåõíî
ëîãèè. Áîëüøîå êîëè÷åñòâî äàííûõ. Îáçîð è 
ñëîâàðü».

Äîêóìåíò íàïðàâëåí íà îáåñïå÷åíèå 
îïåðàòèâíîãî îáìåíà äàííûìè, âêëþ÷àÿ 
àíàëèç áîëüøîãî îáúåìà èíôîðìàöèè (Big 
Data), ìåæäó ãîñóäàðñòâåííûìè îðãàíàìè, 
èññëåäîâàòåëüñêèìè öåíòðàìè, áèçíåñêîì
ïàíèÿìè è ãîñóäàðñòâåííûì ñåêòîðîì. Â 
ÃÎÑÒå ïðåäñòàâëåíû âñå òåðìèíû è ïîíÿ
òèÿ, èñïîëüçóåìûå â ìèðîâîì ñîîáùåñòâå 
ñ ïåðåâîäîì íà ðóññêèé ÿçûê. Âíåäðåíèå 
ñòàíäàðòà ïîçâîëèò îáåñïå÷èòü âçàèìî
äåéñòâèå ìåæäó ó÷àñòíèêàìè ïðîèçâîäñòâà 
èíôîðìàöèè, ÷òî, â ñâîþ î÷åðåäü, áóäåò 
ñïîñîáñòâîâàòü ðàçâèòèþ îòðàñëè. Îäíàêî 
âàæíî ïîìíèòü î ñïåöèôèêå ñóäîñòðîèòåëü
íîé îòðàñëè – îòñóòñòâèè îïåðàòèâíîãî îá
ìåíà èíôîðìàöèåé â ïîëíîì îáúåìå [5].

Îáúåêòîì èññëåäîâàíèÿ ÿâëÿåòñÿ ñó
äîñòðîèòåëüíûé ðûíîê Ðîññèè. Â êà÷åñòâå 
ïðåäìåòà èññëåäîâàíèÿ ðàññìîòðåíû òåêó
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ùèå òåíäåíöèè, äèíàìèêà, ãîñóäàðñòâåííàÿ 
ïîääåðæêà, ïðîèçâîäñòâåííûå ìîùíîñòè,  
ðûíêè ñáûòà è òåõíîëîãèè ðîññèéñêîãî ðûí
êà ãðàæäàíñêîãî ñóäîñòðîåíèÿ.

Öåëü èññëåäîâàíèÿ – âûïîëíèòü ïîäðîá
íûé àíàëèç, èíôîðìàöèþ èç êîòîðîãî ìîæíî 
áóäåò èñïîëüçîâàòü äëÿ ñîçäàíèÿ ñòðàòåãèè â 
äàëüíåéøåì.

Äëÿ ýòîãî áûëè ïîñòàâëåíû ñëåäóþùèå 
çàäà÷è:

1) ïîäîáðàòü äàííûå ïî ãðàæäàíñêîìó 
ñóäîñòðîåíèþ;

2) èñïîëüçîâàòü ìåòîä SWOTàíàëèçà;
3) èñïîëüçîâàòü ìåòîä Big Data Science;
4) èñïîëüçîâàòü ìåòîä ðàáîòû ñ îòêðû

òûìè èñòî÷íèêàìè;
5) ñèñòåìàòèçèðîâàòü äàííûå, ïîëó

÷åííûå â õîäå èññëåäîâàíèé òðåìÿ ìåòî
äàìè;

6 ïðåäëîæèòü âàðèàíòû îïòèìèçàöèè 
äåÿòåëüíîñòè ñóäîñòðîèòåëüíîé îòðàñëè;

7) àðãóìåíòèðîâàòü âîçìîæíîñòü ïðè
ìåíåíèÿ èçëîæåííûõ âàðèàíòîâ.

Ìåòîäîëîãèÿ èññëåäîâàíèÿ, ïðåäñòàâ
ëåííàÿ  â ñòàòüå, çàêëþ÷àåòñÿ â èñïîëüçî
âàíèè êîìïëåêñíîãî ïîäõîäà ê àíàëèçó ñó
ùåñòâóþùåé ñèòóàöèè â ñóäîñòðîèòåëüíîé 
îòðàñëè Ðîññèè.

Ïðèìåíÿëèñü òðè ìåòîäà èññëåäîâàíèÿ:
1. SWOTàíàëèç. 
Èññëåäîâàíèÿ ïðîâîäÿòñÿ íà ìèêðî è 

ìàêðîóðîâíÿõ.
Ïîçâîëÿåò ñòðîèòü ñòðàòåãè÷åñêîå ïëà

íèðîâàíèå íà îñíîâå âûÿâëåíèÿ ñèëüíûõ è 
ñëàáûõ ñòîðîí, âîçìîæíîñòåé è óãðîç. Óíè
âåðñàëüíûé èíñòðóìåíò, ïîäõîäÿùèé äëÿ ëþ
áîé îòðàñëè [1].

2. Àíàëèç áîëüøèõ äàííûõ.
Àíàëèç îñíîâàí íà áîëüøîì êîëè÷å

ñòâå äàííûõ, êîòîðûå ìû ïîëó÷àåì, âûçûâàÿ 
îïðåäåëåííûå áèáëèîòåêè.

Àíàëèç ñîñòîÿë èç ÷åòûðåõ áîëüøèõ ýòà
ïîâ [3; 4; 6]:

1) ñáîð è ïîäãîòîâêà äàííûõ;
2) îáó÷åíèå è ïðîâåðêà ìîäåëè ìàøèí

íîãî îáó÷åíèÿ;
3) ïîäãîòîâêà ê ðàñ÷åòó ïðèáûëè;
4) ðàñ÷åò ïðèáûëè è ðèñêà.
Äëÿ îáó÷åíèÿ ìîäåëè ïîäõîäèò òîëüêî 

ëèíåéíàÿ ðåãðåññèÿ (îñòàëüíûå íåäîñòàòî÷
íî ïðåäñêàçóåìû).

Â çàäàíèè ðàññìàòðèâàëèñü ÷åòûðå ðå
ãèîíà: ÑåâåðîÇàïàäíûé, Öåíòðàëüíûé, Þæ
íûé, Äàëüíåâîñòî÷íûé.

Áþäæåò ñòðîèòåëüñòâà åäèíèö ìîðñêîé 
òåõíèêè ñîñòàâëÿåò 10 ìëðä ð., ñòîèìîñòü 
ñòðîèòåëüñòâà îäíîãî ñóäíà – 50 ìëí ð.

Íå ðàññìàòðèâàëèñü ðåãèîíû, ãäå ðèñê 
ïîòåðü âûøå 2,5 %. Èç îñòàëüíûõ âûáèðàëñÿ 
ðåãèîí ñ íàèáîëüøåé ñðåäíåé ïðèáûëüþ [7].

Â ðåçóëüòàòå ìîæíî âûÿâèòü íàèáîëåå 
ýôôåêòèâíûé ðàéîí ñóäîñòðîåíèÿ ñ ó÷åòîì êî
ëè÷åñòâà ïîñòðîåííûõ êîðàáëåé è èõ òîííàæà.

3. Îáðàáîòêà èíôîðìàöèè Ðîññòàòà è 
îòêðûòûõ èñòî÷íèêîâ.

Ñîáðàíû äàííûå èç îòêðûòûõ  èñòî÷íè
êîâ àíàëèòè÷åñê èõ èññëåäîâàíèé, ñòàòèñòè
÷åñêè óïîðÿäî÷åíû, ñäåëàíû âûâîäû.

Èñïîëüçîâàëèñü äàííûå Ðîññòàòà, Ìè
íèñòåðñòâà ïðîìûøëåííîñòè è òîðãîâëè 
Ðîññèéñêîé Ôåäåðàöèè è èíôîðìàöèîííîãî 
àãåíòñòâà INFOline [2].

Íàèáîëüøèé àêöåíò ñäåëàí íà àíàëèçå 
Îáúåäèíåííîé ñóäîñòðîèòåëüíîé êîðïîðà
öèè (ÎÑÊ), ïîñêîëüêó åé ïðèíàäëåæèò íàè
áîëüøåå êîëè÷åñòâî ïðåäïðèÿòèé îòðàñëè.

Ðàçðàáîòàííîñòü òåìû. Ðàáîò, ïîñâÿ
ùåííûõ àíàëèçó ñóäîñòðîèòåëüíîãî ðûíêà 
â Ðîññèè, äîñòàòî÷íî ìíîãî. Èññëåäîâàíèÿ 
íîñÿò ïðåèìóùåñòâåííî ñòðàòåãè÷åñêèé è 
êðîññïðîãðàììíûé õàðàêòåð, áåç ïðèêëàä
íîãî ïðèìåíåíèÿ. 

Íàïðèìåð, âî ÔÃÓÏ “Êðûëîâñêèé ãîñó
äàðñòâåííûé íàó÷íûé öåíòð” – âåäóùåì íà
ó÷íîì öåíòðå ñóäîñòðîåíèÿ, åæåãîäíî ñäàåò
ñÿ ïîëíûé îò÷åò â îòðàñëè î ñîñòîÿíèè ðûíêà 
è åãî íîìåíêëàòóðå. Ðàáîòà âûïîëíÿåòñÿ íà 
áàçå èññëåäîâàíèé Clarksons Research, èí
ôîðìàöèè, ïðåäîñòàâëÿåìîé êîìïàíèåé 
ÁèçíåñÏîðò, à òàêæå ñîáñòâåííûõ íàðàáîòîê 
(ïðèñâîåíèå íîìåðîâ ñóäàì, îò÷åòíîñòü ïðå
äûäóùèõ ëåò).

Â ðåçóëüòàòå èíôîðìàöèÿ ñîáðàíà áåç 
ïðèâÿçêè ê äðóãèì âèäàì èññëåäîâàíèé  
ïðîèçâîäèòñÿ îöåíêà ëèøü äîñòóïíûõ êîëè
÷åñòâåííûõ ïîêàçàòåëåé, íå ó÷èòûâàÿ ñòðàòå
ãè÷åñêèå àñïåêòû è èíôîðìàöèþ, äîñòóïíóþ 
ëèøü íà ñàìèõ ïðåäïðèÿòèÿõ.

Äðóãèå äîñòóïíûå ìàòåðèàëû (ñòàòüè, 
äîêëàäû). Àâòîðû ññûëàþòñÿ íà îò÷åò Êðû
ëîâñêîãî öåíòðà ñ äîáàâëåíèåì àíàëèçà 
ïðè÷èííîñëåäñòâåííûõ ñâÿçåé. Â äàííîé 
ðàáîòå ïðîâåäåíî ïîëíîìàñøòàáíîå èññëå
äîâàíèå, êîòîðîå ðàññìàòðèâàåò è êîëè
÷åñòâåííûå ïîêàçàòåëè ïî ïðîèçâîäñòâó è 
ñïóñêó ñóäîâ, è êà÷åñòâåííûå ïîñðåäñòâîì 
SWOTàíàëèçà íà îñíîâàíèè ôàêòîâ, à òàêæå 
ñïåöèàëüíî äëÿ ýòîãî íàïèñàí àëãîðèòì îá
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ó÷åíèÿ èñêóññòâåííîãî èíòåëëåêòà äëÿ ñáîðà 
è ñèñòåìàòèçàöèè äàííûõ. Ïîñëåäíÿÿ ÷àñòü 
ðàáîòû ïðåäñòàâëÿåò îòäåëüíîå èññëåäîâà
íèå è ñîêðàùåíî äëÿ ÷åòêîãî èçëîæåíèÿ èñ
êëþ÷èòåëüíî äî ñàìèõ ðåçóëüòàòîâ.

Ðåçóëüòàòû èññëåäîâàíèÿ. 
Ìåòîä SWOTàíàëèçà. Äëÿ îöåíêè òå

êóùåãî ñîñòîÿíèÿ ñóäîñòðîèòåëüíîé îòðàñ
ëè Ðîññèè ïðîâåäåí SWOTàíàëèç, êîòîðûé 
ïîçâîëèë âûÿâèòü ñèëüíûå ñòîðîíû ðûíêà, à 
òàêæå îáîçíà÷èë òî÷êè åãî ðîñòà.

Ñèëüíûå ñòîðîíû ðîññèéñêîãî ñóäî
ñòðîåíèÿ:

– íàëàæåííàÿ ïðîèçâîäñòâåííàÿ ñèñòåìà;
– íàêîïëåííûé îïûò è íàðàáîòêè ÕÕ â.;
– âíèìàíèå è èíâåñòèöèè ãîñóäàðñòâà;
– çíà÷èòåëüíûé îáúåì âíóòðåííåãî ðûí

êà ñáûòà (ðàáîòà íà Ñåâåðíîì ìîðñêî ì ïóòè, 
îáåñïå÷åíèå òðàíñïîðòèðîâêè óãëåâîäîðî
äîâ ñ øåëüôà è ðàçâèòèå àðêòè÷åñêîé èíôðà
ñòðóêòóðû, îðãàíèçàöèÿ ñåâåðíîãî çàâîçà ïî 
âíóòðåííèì âîäíûì ïóòÿì, ðûáîëîâñòâî).

Ñèëüíûå ñòîðîíû îïðåäåëÿþò ðÿä âîç
ìîæíîñòåé äëÿ îòðàñëè è åå ðàçâèòèÿ [10]:

– íàëè÷èå îñòðîé ïîòðåáíîñòè íà âíó
òðåííåì ðûíêå (âûñîêàÿ ñòåïåíü ôèçè÷å
ñêîãî è ìîðàëüíîãî èçíîñà ýêñïëóàòèðóåìûõ 
ñóäîâ, âîçðàñò êîòîðûõ ïðåâûøàåò 40 ëåò, ñ 
âîçìîæíûì ñðîêîì ñëóæáû 24 ãîäà);

– íåîáõîäèìîñòü îáåñïå÷åíèÿ çàêàçàìè 
ïðîèçâîäñòâåííûõ ìîùíîñòåé ñóäîñòðîè
òåëüíûõ ïðåäïðèÿòèé;

– ðàçâèòèå ñèñòåìû ëèçèíãîâûõ ïðîäàæ;
– ïðèâëå÷åíèå èíîñòðàííûõ ëèäåðîâ ê 

ñîòðóäíè÷åñòâó äëÿ ðàçâèòèÿ ñîáñòâåííûõ 
òåõíîëîãèé.

Îäíàêî íå ñëåäóåò óïóñêàòü èç âèäó èìå
þùèåñÿ òðóäíîñòè – ñëàáûå ñòîðîíû ðîñ
ñèéñêîãî ñóäîñòðîåíèÿ [12]:

– çàìåòíîå òåõíîëîãè÷åñêîå îòñòàâàíèå 
ðîññèéñêè õ ïðîèçâîäèòåëåé îò ìèðîâûõ ëè
äåðîâ ñóäîñòðîåíèÿ;

– çàâèñèìîñòü îò ãîñóäàðñòâåííîé ïîä
äåðæêè (ïðèîðèòèçàöèÿ, ñòðàòåãèè ðàçâè
òèÿ, ïðèñóòñòâèå â Àðêòèêå êàê ôàêòîð ðîñòà 
ñïðîñà íà ñóäà äëÿ ïåðåâîçêè óãëåâîäîðîäîâ 
è ñîçäàíèÿ èíôðàñòðóêòóðû, ìîíîïîëèçèðó
þùåå ó÷àñòèå êðóïíûõ êîðïîðàöèé);

– èíåðöèÿ ðàçâèòèÿ – ïðîáëåìû àâòîìà
òèçàöèè ïðîèçâîäñòâà, íàóêîåìêîñòü;

– ðåæèì ïðåäïðèÿòèé è êîíôèäåíöèàëü
íîñòü (ñåêðåòíîñòü) èíôîðìàöèè äëÿ ïåðå
äà÷è äðóãèì ïðåäïðèÿòèÿì äëÿ îïòèìèçàöèè 
ðàáîòû;

– ïîñëåäñòâèÿ ââåäåííûõ ñàíêöèé â 
2014 ã. – èíîñòðàííîå îáîðóäîâàíèå è êîì
ïëåêòóþùèå ñîñòàâèëè 50…70 % ïðîåêòîâ, ÷òî 
ïðèâåëî ê óâåëè÷åíèþ ñðîêîâ ñòðîèòåëüñòâà.

Ýòè íåäîñòàòêè ñîçäàþò ðÿä óãðîç äëÿ 
ðàçâèòèÿ îòðàñëè:

– íàðàñòàþùåå òåõíîëîãè÷åñêîå îòñòà
âàíèå îò âåäóùèõ ñóäîñòðîèòåëüíûõ ñòðàí;

– ñíèæåíèå ñïðîñà íà âíóòðåííåì ðûíêå;
– ñíèæåíèå êîíêóðåíòîñïîñîáíîñòè 

ñòðàíû;
– íåîáõîäèìîñòü çàêàçà çà ðóáåæîì âû

ñîêîòåõíîëîãè÷íûõ ñóäîâ äëÿ ðåàëèçàöèè 
øåëüôîâûõ ïðîåêòîâ, èìåþùèõ, â ñâîþ î÷å
ðåäü, ñòðàòåãè÷åñêîå çíà÷åíèå äëÿ Ðîññèè íà 
ìèðîâîé àðåíå.

Ìåòîä àíàëèçà áîëüøèõ äàííûõ. Àíàëèç 
áîëüøèõ äàííûõ ïîçâîëèë ñäåëàòü ñëåäóþ
ùèå âûâîäû:

1) âûÿâëåíî, ÷òî ëó÷øèì ðåãèîíîì äëÿ 
ñòðîèòåëüñòâà êîðàáëåé â ÐÔ ÿâëÿåòñÿ 1é 
ðåãèîí (ÑåâåðîÇàïàäíûé). Îäíàêî ñàìûì 
ïðèáûëüíûì ÿâëÿåòñÿ 4é ðåãèîí (Äàëüíèé 
Âîñòîê);

2) èíôîðìàöèÿ, ïðåäîñòàâëåííàÿ äëÿ 
4ãî ðåãèîíà, íå ìîæåò áûòü ïðèíÿòà âî âíè
ìàíèå, òàê êàê äàííûå íåâåðíû;

3) èññëåäîâàíèÿ ïîêàçàëè, ÷òî îáúåì 
äàííûõ, êîòîðûå ìîæíî çàãðóçèòü äëÿ àíàëè
òèêè, ñëèøêîì ìàë è íåèíôîðìàòèâåí. Ñëå
äîâàòåëüíî, ìîäåëè, îáó÷åííûå íà ýòèõ äàí
íûõ, íå ìîãóò áûòü îñíîâîé äëÿ äàëüíåéøåãî 
ïðîãíîçèðîâàíèÿ. Ïðèíÿòèå ðåøåíèé í à îñ
íîâå ïîëó÷åííûõ èññëåäîâàíèé ñîïðÿæåíî ñ 
âûñîêèì ðèñêîì.

Ýòîò âûâîä ïîäòâåðæäàåò êîíôèäåí
öèàëüíîñòü èíôîðìàöèè, ÷òî íå ïîçâîëÿåò 
îïòèìèçèðîâàòü ðàáîòó è ïðîâîäèòü ïîëíî
öåííîå èíôîðìàòèâíîå èññëåäîâàíèå äàæå ñ 
èñïîëüçîâàíèåì ìåòîäà Big Data Science.

Ìåòîä îòêðûòûõ èñòî÷íèêîâ. Ðåçóëüòàòû 
ñîáðàíû áëàãîäàðÿ èíôîðìàöèè, îïóáëèêî
âàííîé Ðîññòàòîì, INFOline è ÖÍÈÈÌÔ [8; 10].

Ñîñðåäîòî÷èìñÿ íà òðåõ ïóíêòàõ:
1) ñîñòîÿíèå ãðàæäàíñêîãî ôëîòà Ðîñ

ñèéñêîé Ôåäåðà öèè;
2) òåêóùèå òåíäåíöèè è äèíàìèêà ðîñ

ñèéñêîãî ðûíêà ãðàæäàíñêèõ ñóäîâ;
3) ýêñïîðò ïðîäóêöèè ðîññèéñêîãî ñóäî

ñòðîåíèÿ.
Â íàñòîÿùåå âðåìÿ áîëåå 64 % òðàíñ

ïîðòíûõ ñóäîâ èìåþò âîçðàñò ñòàðøå 30 ëåò 
(ïðè íîðìàòèâíîì ñðîêå ýêñïëóàòàöèè 24 ãî
äà). Ñðåç ïî ôëîòó ïðåäñòàâëåí íà ðèñ. 1.
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Ðèñ. 1. Âîçðàñò ôëîòà / Fig. 1. Age of the fleet

Ðîññèéñêèé òðàíñïîðòíûé ïàðê íà 15 % 
ñòàðøå çàðóáåæíîãî. Ïîýòîìó âíå çàâèñèìî
ñòè îò ïîòðåáíîñòè â êîðàáëÿõ ïåðâîî÷åðåä
íîé çàäà÷åé ÿâëÿåòñÿ çàìåíà ñóùåñòâóþùèõ 
÷àñòåé ôëîòà [10].

Îòå÷åñòâåííûé ðûíîê ñóäîñòðîåíèÿ íà
ïðÿìóþ çàâèñèò íå òîëüêî îò ãîñóäàðñòâåí
íîé ïîääåðæêè, íî è îò âíåøíåýêîíîìè÷å
ñêîé êîíúþíêòóðû. Â òàáëèöå âèäíî ñèëüíîå 
ïðîñåäàíèå ñòðîèòåëüñòâà ñóäîâ â ïåðèîä 
ýêîíîìè÷åñêîãî êðèçèñà 2014–2015 ãã. è, êàê 
ñëåäñòâèå, ïàäåíèå ãðóçîîáîðîòà. Îäíàêî 
ñåé÷àñ îòå÷åñòâåííîå ñóäîñòðîåíèå íàðàùè

âàåò òåìïû ïðîèçâîäñòâà ñóäîâ âñåõ òèïîâ, â 
îñíîâíîì, òðàíñïîðòíûõ. Äèíàìèêà ïðèðî
ñòà ñóäîâ, ïîñòðîåííûõ â Ðîññèè, ïðåäñòàâ
ëåíà â òàáë. 1.

Ñîñòàâ ôëîòà ïî ñðàâíåíèþ ñ 2020 ã. 
óâåëè÷èëñÿ íà 2,1 %.

Òðåòü ðîññèéñêîãî ñóäîñòðîåíèÿ – 
òðàíñïîðòíûé ôëîò (567 åäèíèö èç 1453). 
Åñëè ðàññìàòðèâàòü ïî âìåñòèìîñòè, òî ýòî 
óæå 19,72 ìëí ò èç 23,2 ìëí ò îáùåãî òîííàæà 
ñóäîâ, êîòîðûå èñïîëüçîâàëèñü â 2021 ã. Ïîä
ðîáíàÿ èíôîðìàöèÿ î ñòðóêòóðå ñóäîñòðîå
íèÿ â 2021 ã. ïðèâåäåíà â òàáë. 2 [9].

Òàáëèöà 1 / Table 1 
Òðåíäû ñîîòíîøåíèÿ ïðîèçâîäèòåëåé ôëîòà â ïåðèîä ñ 2011 ïî 2019 ãã. / 

Trends in the ratio of fleet manufacturers in the period from 2011 to 2019

Ãîäû / Years 2011 2012 2013 2014 2015 2016 2017 2018 2019

Âñåãî / Total 34 36 35 19 6 11 25 29 32

Ðîññèéñêèå âåðôè / 
Russian shipyards 9 18 20 9 3 4 8 11 22

Çàðóáåæíûå âåðôè / 
Foreign shipyards 25 18 15 10 3 7 17 18 10
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Òàáëèöà 2 / Table 2 
Ñòðóêòóðà îòå÷åñòâåííîãî ôëîòà / 

Structure of the domestic fleet

Íàèìåíî
âàíèå / 
Name

Êîëè÷åñòâî, 
øò. / Quantity, 

units

Äåäâåéò, ìëí ò / 
Deadweight, 
million tons

Total ships 1453 23,2

Transport 567 19,72

Providing 436 1,62

Fishery 421 1,62

Research 29 0,24

Èìååò ìåñòî ðîñò ñïðîñà íà ãðóçîâûå 
ñóäà ëåäîâîãî êëàññà, ëåäîêîëû, ñóõîãðóçû 
ñìåøàííîãî ïëàâàíèÿ. Ýòî ñâÿçàíî ñ ïðè
îðèòåòíûì íàïðàâëåíèåì ðàçâèòèÿ ãîñóäàð
ñòâà – îñâîåíèåì àðêòè÷åñêîãî øåëüôà è Ñå
âåðíîãî ìîðñêîãî ïóòè [11].

Ñîõðàíÿåòñÿ âûñîêàÿ çàâèñèìîñòü îò 
èìïîðòà – ïðîèçâîäñòâî îáîðóäîâàíèÿ, 
ñòðîèòåëüñòâî âûñîêîòåõíîëîãè÷íûõ ñóäîâ. 
Þæíàÿ Êîðåÿ ñ÷èòàåòñÿ íàèáîëåå èíòåðåñ
íûì ïàðòíåðîì.

Âñå ñóäîñòðîèòåëüíûå ïðåäïðèÿòèÿ âõî
äÿò â ñòðóêòóðó óïðàâëåíèÿ. Êðóïíåéøàÿ – Îáú
åäèíåííàÿ ñóäîñòðîèòåëüíàÿ êîðïîðàöèÿ. 
Òàêèå îáúåäèíåíèÿ ïîçâîëÿþò îáåñïå÷èâàòü 

ïðåäïðèÿòèÿ çàêàçàìè è òåõíîëîãè÷åñêè ðàç
âèâàòüñÿ â îäíîì òåìïå.

Íàèáîëüøèé èíòåðåñ ñî ñòîðîíû çà
êàç÷èêîâ è ãîñóäàðñòâà âûçûâàþò êðóïíûå 
ïðåäïðèÿòèÿ, êîòîðûå ñòàíîâÿòñÿ êðóïíûìè 
èãðîêàìè íà ðûíêå, ëèøàÿ âîçìîæíîñòè ÷è
ñòîé êîíêóðåíöèè íà îòå÷åñòâåííîì ðûíêå 
ñóäîñòðîåíèÿ.

Ïîçèöèè Ðîññèè, êàê ýêñïîðòåðà, äîñòà
òî÷íî ñëàáû. Âîïåðâûõ, íà ðûíêå íàáëþäà
åòñÿ ïåðåèçáûòîê ïðåäëîæåíèé îò àçèàòñêèõ 
âåðôåé. Âîâòîðûõ, òåõíîëîãè÷åñêîå îòñòà
âàíèå è ñðîêè ñòðîèòåëüñòâà è, êàê ñëåä
ñòâèå, äîðîãîâèçíà êîðàáëåé.

Ñòðóêòóðà ýêñïîðòà ðîññèéñêèõ êîðàáëåé 
âûãëÿäèò ñëåäóþùèì îáðàçîì (ðèñ. 2) [9].

Â ïîñëåäíèå ãîäû íàìåòèëàñü òåíäåí
öèÿ óâåëè÷åíèÿ  äîëè çàêàçîâ îò ðîññèéñêèõ 
ñóäîñòðîèòåëüíûõ ïðåäïðèÿòèé.

Ðîññèéñêàÿ ñóäîñòðîèòåëüíàÿ îòðàñëü 
ïåðåæèâàåò ïåðåëîìíûé ìîìåíò – íàñòàëî 
âðåìÿ êàðäèíàëüíûõ ìåð. Íà îñíîâå àíàëèçà 
ïðåäëàãà åòñÿ äâà âàðèàíòà îïòèìèçàöèè ñó
äîñòðîèòåëüíîé äåÿòåëüíîñòè:

1) ãîðèçîíòàëüíûé ïîäõîä
Ñîçäàíèå åäèíîé ÈÒïëàòôîðìû íà áà

çå ñóùåñòâóþùèõ ïðîãðàìì ïóòåì ðàçðà
áîòêè åäèíîé «áåñøîâíîé» ñèñòåìû: íà áàçå 
îäíîãî ïðåäïðèÿòèÿ ñîçäàåòñÿ è âíåäðÿåòñÿ 
ýêîñèñòåìà, îáúåäèíÿþùàÿ âñå òåõíîëîãèè è 

Ðèñ. 2. Ñòðóêòóðà ýêñïîðòà ðîññèéñêèõ ñóäîâ / Fig. 2. Export structure of Russian ships
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ñåðâèñû ÷åðåç îòêðûòûé ïðîòîêîë API è èí
òåðôåéñ Low code. Òàêàÿ ñèñòåìà ïîçâîëèò 
õðàíèòü äàííûå, ñòðîèòü ãðàôè÷åñêèå ÷åðòå
æè â ðåæèìå ðåàëüíîãî âðåìåíè, èñïîëüçî
âàòü øàáëîíû, ãîòîâûå ðåøåíèÿ. Êðîìå òîãî, 
ñèñòåìà ïðåäîñòàâèò øèðîêèå âîçìîæíîñòè 
âèçóàëèçàöèè è ïðîñòûå íàñòðîéêè. Àïðîáà
öèÿ íàñòðîåê íà îäíîì ïðåäïðèÿòèè ñ óçêîé 
ñïåöèàëèçàöèåé ïîçâîëÿåò ñîçäàòü ãîòîâîå 
ðåøåíèå äëÿ äðóãèõ ïðåäïðèÿòèé ïîäîáíîãî 
ïðîôèëÿ. Â ñëó÷àå óñïåøíîãî çàïóñêà òàêîé 
ýêîñèñòåìû íà îäíîì ïðåäïðèÿòèè âîçìîæ
íî âíåäðåíèå ïëàòôîðìû íà äðóãèõ ïðåäïðè
ÿòèÿõ: ïðîâîäèòñÿ ïóñêîâîé òåñò ñèñòåìû – 
òåñòèðîâàíèå ïðîòîòèïà.

Òàêèì îáðàçîì, ìîæíî ðàçðàáîòàòü ãî
òîâûå ðåøåíèÿ äëÿ ïðîèçâîäñòâà ðàçëè÷íûõ 
òèïîâ êîðàáëåé/ÌÒ îáúåêòîâ è îáúåäèíèòü 
èõ â îäíó ÈÒñðåäó.

Äëÿ ïðîâåäåíèÿ èññëåäîâàíèÿ íåîá
õîäèìî óáåäèòüñÿ, ÷òî îáúåêòû ìîäåðíèçè
ðîâàíû è èñïîëüçóþò àíàëîãè÷íûå ðàáî÷èå 
ìîùíîñòè. Â ïðîòèâíîì ñëó÷àå ïëàòôîðìà 
áóäåò èñïîëüçîâàòüñÿ ëîêàëüíî;

2) âåðòèêàëüíûé ïîäõîä
Ýòîò ïîäõîä îñíîâàí íà èñïîëüçîâàíèè 

òåõíîëîãèè áîëüøèõ äàííûõ è íàïðàâëåí íà 
ãëóáîêóþ öèôðîâèçàöèþ íå òîëüêî ñàìèõ 
ïðåäïðèÿòèé, íî è îòðàñëè â öåëîì:

– ïîòðåáíîñòü â ñóäàõ è ÌÒ (íîìåíêëàòó
ðà, êîëè÷åñòâî, ëåäîâûé êëàññ – ïðè íåîáõî
äèìîñòè òèïîðàçìåðû);

– ñòðîèòåëüñòâî (êîðàáëü/îáúåêò è êîì
ïëåêòóþùèå);

– ïàðàìåòðû ââîäà â ýêñïëóàòàöèþ;
– ëîãèñòèêà è íàâèãàöèÿ;
– îáåñïå÷åíèå èíôðàñòðóêòóðû;
– ïðîãíîçèðîâàíèå ïîòðåáíîñòåé;
– àíàëèòèêà ïîêàçàòåëåé íà âñåõ ýòàïàõ 

æèçíåííîãî öèêëà ñóäíà;
– äîïîëíèòåëüíîå èñïîëüçîâàíèå.
Áîëüøèå äàííûå – ýòî áîëüøèå îáúå

ìû èíôîðìàöèè, êîòîðûå îáðàáàòûâàþòñÿ 
ìàòåìàòè÷åñêèìè àëãîðèòìàìè. Íàïðèìåð, 
àëãîðèòì ðàçðàáîòêè ðåøåíèÿ äëÿ ñóäîñòðî
èòåëüíîé îòðàñëè. Çàäà÷à ìîäåëè – ñïðî
ãíîçèðîâàòü ýôôåêòèâíîñòü ïðîèçâîäñòâà 

îïðåäåëåííîãî òèïà ñóäíà ñ ó÷åòîì âëîæåí
íûõ â íåãî èíâåñòèöèé è îáúåìà ïîòðåáíî
ñòåé, êîòîðûå äîëæíû áûòü óäîâëåòâîðåíû ñ 
åãî ïîìîùüþ.

Äëÿ ðàçðàáîòêè ïðîåêòà áóäóò èñïîëü
çîâàíû ñëåäóþùèå áèáëèîòåêè: Pandas, 
Matplotlib, Sklearn [6; 3].

Àëãîðèòì âûïîëíåíèÿ ðàáîòû.
1. Ïîäãîòîâêà íåîáõîäèìûõ äàííûõ 

(ñáîð, î÷èñòêà).
2. Àíàëèç äàííûõ.
3. Ðàçðàáîòêà ìîäåëåé è îáó÷åíèå.
4. Ïîäâåäåíèå èòîãîâ èññëåäîâàíèÿ.
Ïîäîáíûé àëãîðèòì ìîæíî ïîñòðîèòü 

îòíîñèòåëüíî ëþáîé ïåðåìåííîé è íàáëþ
äàòü çà ðåçóëüòàòàìè èçìåíåíèé â ðåæèìå 
ðåàëüíîãî âðåìåíè, èçìåíÿòü ïàðàìåòðû è 
êîððåêòèðîâàòü êðèòåðèè.

Èñïîëüçîâàíèå ìàññèâîâ äàííûõ è èõ 
îáðàáîòêà â ñóäîñòðîåíèè âîçìîæíû íà âñåõ 
ýòàïàõ æèçíåííîãî öèêëà ñóäîâ è ñðåäñòâ ÌÒ. 
Îäíàêî ïðîèçâîäñòâåííûå ôîíäû ïðåäïðèÿ
òèé íàñòîëüêî èçíîøåíû, ÷òî íå â ñîñòîÿíèè 
ïðåäîñòàâëÿòü èíôîðìàöèþ ðåãóëÿðíî è â 
íåîáõîäèìîì îáúåìå, à ñóùåñòâóþùàÿ èí
ôðàñòðóêòóðà åùå íå ãîòîâà ê îáðàáîòêå òà
êèõ äàííûõ.

Çàêëþ÷åíèå. Ñóäîñòðîåíèå â Ðîñ
ñèè ïåðåæèâàåò ïåðåõîäíûé ýòàï. Â ðà
áîòå îïèñàí ìåòîä îöåíêè òåêóùåãî ñî
ñòîÿíèÿ îòå÷åñòâåííîé ïðîìûøëåííîñòè; 
ïðîâåäåí SWOTàíàëèç; ñîáðàíà èíôîðìà
öèÿ ïî êàæäîé âåðôè ïî êîëè÷åñòâó ñäàí
íûõ è çàêîíòðàêòîâàííûõ ñóäîâ; ñäåëàíû 
âûâîäû. Èñïîëüçîâàíèå ïðåäëîæåííûõ ïîä
õîäîâ ïîçâîëÿåò ñäåëàòü àíàëèç î ñïðîñå, 
ïîòðåáíîñòÿõ, îïåðàòèâíî îòñëåæèâàòü è ïå
ðåäàâàòü èíôîðìàöèþ î ïåðåâîçêàõ è ëîãè
ñòèêå, ïðîåêòèðîâàòü, ïðîãíîçèðîâàòü. Êîí
ôèäåíöèàëüíîñòü èíôîðìàöèè îïðàâäàíà â 
âîåííîì êîðàáëåñòðîåíèè, â ãðàæäàíñêîì 
ñóäîñòðîåíèè ñåêðåòíîñòü, ïî íàøåì ó ìíå
íèþ, ëèøü ñäåðæèâàåò ðàçâèòèå. Ìèðîâûå 
ëèäåðû ãðàæäàíñêîãî ñóäîñòðîåíèÿ àêòèâíî 
èñïîëüçóþò òåõíîëîãèè áîëüøèõ äàííûõ, ÷òî 
äàåò ïîëîæèòåëüíûå ðåçóëüòàòû.
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Ñòàòüÿ ïîñâÿùåíà àíàëèçó ôîðìèðîâàíèÿ íà òåððèòîðèè Åâðàçèè Ìåæäóíàðîäíîãî êðåäèòíîôèíàí
ñîâîãî èíñòèòóòà, èìåþùåãî íåêîòîðûå îáùèå ïðèçíàêè ñ Ìåæäóíàðîäíûì âàëþòíûì ôîíäîâ, íà áàçå 
ïàðòíåðñòâà ñ ó÷àñòèåì Êèòàÿ, Èíäèè, Ïàêèñòàíà, Èðàíà è äðóãèõ ñòðàí. Òàêîé ìåæäóíàðîäíûé èíòåãðà
öèîííûé ôèíàíñîâîêðåäèòíûé èíñòèòóò ìîæåò ñòàòü ðåàëüíîñòüþ òîëüêî íà áàçå âñåîáùåé ãëîáàëü
íîé öèôðîâèçàöèè âõîäÿùèõ â ñîþç ñòðàí. Ýòî èíòåãðàëüíîå ñîîáùåñòâî áóäåò îñòàâàòüñÿ îòêðûòûì 
äëÿ äðóãèõ ãîñóäàðñòâ. Âîçíèêàþùèå ïðè ìåæäóíàðîäíîé èíòåãðàöèè ïðîòèâîðå÷èÿ ìîãóò ïîëó÷àòü 
ñâîè öèâèëèçîâàííûå ôîðìû ðàçðåøåíèÿ â ìîäåëè êîíôëèêòíîêîìïðîìèññíîé ïàðàäèãìû. Äàííàÿ 
ïîñòàíîâêà ïðîáëåìû ôîðìèðîâàíèÿ ìåæäóíàðîäíîãî ôèíàíñîâîêðåäèòíîãî èíñòèòóòà íà òåððèòî
ðèè îòâåòñòâåííîñòè ñòðàí ÞãîÂîñòî÷íîé Àçèè, Ðîññèè, ñòðàí Åâðàçèéñêîãî ýêîíîìè÷åñêîãî ñîþçà 
ïîçâîëÿåò îêîí÷àòåëüíî ïîäîðâàòü ïîçèöèè äîëëàðà ÑØÀ â ìåæäóíàðîäíûõ ðàñ÷åòàõ. Öåëü è çàäà÷è 
èññëåäîâàíèÿ – ðàñêðûòü ãëîáàëüíûé òðåíä â ôîðìèðîâàíèè íîâîé ôèíàíñîâîýêîíîìè÷åñêîé ðåàëü
íîñòè â óñëîâèÿõ íàðàñòàíèÿ àêòèâíîñòè â ôîðìèðîâàíèè åäèíîãî öèôðîâîãî ïðîñòðàíñòâà, ïåðåõîäà 
íà ðàñ÷åòû â íàöèîíàëüíûõ âàëþòàõ è ïåðåõîäà â ðàñ÷åòàõ íà öèôðîâûå âàëþòíûå ïëàòåæíûå ñðåäñòâà, 
à â äàëüíåéøåì – íà ìèðîâûå ðåçåðâíûå öèôðîâûå ïëàòåæíûå ñðåäñòâà. Â êà÷åñòâå îáúåêòà èññëåäî
âàíèÿ âûñòóïàåò ðåãèîíàëüíàÿ ôèíàíñîâîêðåäèòíàÿ ñèñòåìà, ñïîñîáíàÿ îáåñïå÷èòü ñíèæåíèå ðèñêîâ 
ïîòåðü âàëþòíûõ ñðåäñòâ îò ðåàëèçàöèè âðàæäåáíîé ñàíêöèîííîé ïîëèòèêè äðóãèõ ãîñóäàðñòâ, â ïåðâóþ 
î÷åðåäü, ÑØÀ. Ïðåäìåò èññëåäîâàíèÿ – ìîäåëè ñîçäàíèÿ ìèðîâûõ ïëàòåæíûõ ñðåäñòâ íà áàçå öèôðî
âûõ âàëþòíûõ ïëàòåæíûõ ñðåäñòâ ñòðàí, âõîäÿùèõ â ñîþç ñòðàí ÞãîÂîñòî÷íîé Àçèè, Ðîññèè, à òàêæå 
äðóãèõ ñòðàí, æåëàþùèõ âîéòè â ñîþç. Ïîëó÷åííûå âûâîäû èìåþò íàó÷íóþ è ïðàêòè÷åñêóþ öåííîñòü â 
ðåçóëüòàòå äîñòàòî÷íîé âåðèôèêàöèè, îáåñïå÷åííîé ïðèìåíåíèåì ñîâðåìåííûõ íàó÷íûõ ìåòîäîâ èñ
ñëåäîâàíèÿ, â òîì ÷èñëå, èñòîðèêîëîãè÷åñêîãî, ñðàâíèòåëüíîãî àíàëèçà, ìåòîäàìè íàó÷íîé èíäóêöèè, 
ñðàâíèòåëüíîãî àíàëèçà. Ïðèìåíåíèå ñðàâíèòåëüíîôóíêöèîíàëüíîãî, ñèñòåìíîãî ïîäõîäà ïîçâîëÿåò 
ïîëó÷èòü ðåçóëüòàòû, èìåþùèå äîñòàòî÷íóþ äîêàçàòåëüíóþ, ìåòîäîëîãè÷åñêóþ áàçó ïðè ôîðìèðîâàíèè 
Åâðàçèéñêîãî âàëþòíîãî ôîíäà. Àíàëèç ñîâðåìåííîé ýêîíîìè÷åñêîé è ïîëèòè÷åñêîé ëèòåðàòóðû ñâèäå
òåëüñòâóåò î ïðèçíàíèè áîëüøîé êàê òåîðåòè÷åñêîé, òàê è ïðàêòè÷åñêîé ïðîáëåìû îòíîñèòåëüíî íîâîé 
àðõèòåêòóðû ýêîíîìè÷åñêèõ, ôèíàíñîâûõ, âàëþòíûõ îòíîøåíèé â ðàìêàõ ïðåäïîëàãàåìîé áóäóùåé ìî
äåëè Åâðàçèéñêîãî ïëàò¸æíîãî ñîþçà

Êëþ÷åâûå ñëîâà: öèôðîâèçàöèÿ, âíåøíÿÿ ïîëèòèêà, íàöèîíàëüíûå öåëè ðàçâèòèÿ Ðîññèè è Êèòàÿ, Åâðàçèéñêîå ïëà
òåæíîå ïðîñòðàíñòâî, Åâðàçèéñêèé âàëþòíûé ôîíä, êîíêóðåíòíûå ïðåèìóùåñòâà öèôðîâûõ ýêîíîìèê, ýêîíîìè÷å
ñêîå ñîòðóäíè÷åñòâî, Ìåæäóíàðîäíûé êðåäèòíîôèíàíñîâûé èíñòèòóò, äîëëàð ÑØÀ, ìåæäóíàðîäíûå ðàñ÷åòû
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The article is devoted to the analysis of the formation on the territory of Eurasia of an international credit and 
financial institution, which has some common features with the International Monetary Funds, on the basis of 
partnership with the participation of China, India, Pakistan, Iran and other countries. This international integration 
financial and credit institution can become a reality only on the basis of the general global digitalization of the 
countries that are members of the union. This integral community will remain open to other states. The contradic
tions that arise during international integration can receive their civilized forms of resolution in the model of the 
conflictcompromise paradigm. This formulation of the problem of the formation of an international financial and 
credit institution in the territory of responsibility of the countries of Southeast Asia, Russia, the countries of the 
Eurasian Economic Union made it possible to finally undermine the position of the US dollar in international set
tlements. The purpose and objectives of the study are to reveal the global trend in the formation of a new financial 
and economic reality in the context of increasing activity in the formation of a single digital space, switching to 
settlements in national currencies and switching to digital currency means of payment in settlements, and in the 
future, to global reserve digital payment instruments facilities. The object of the study is the regional financial and 
credit system, which is capable of reducing the risks of losses of foreign exchange funds from the implemen
tation of the hostile sanctions policy of other states, primarily the United States. The subject of the study is the 
model for creating global means of payment based on digital currency means of payment of countries that are 
members of the Union of Southeast Asian countries, Russia, as well as other countries wishing to join the Union. 
The conclusions obtained have scientific and practical value as a result of sufficient verification, provided by the 
use of modern scientific research methods, including historical and logical, comparative analysis, methods of 
scientific induction, comparative analysis. The use of a comparativefunctional, systematic approach makes it 
possible to obtain results that have a sufficient evidencebased, methodological basis in the formation of the 
Eurasian Monetary Fund. The analysis of modern economic and political literature testifies to the recognition of 
a large theoretical and practical problem regarding the new architecture of economic, financial, and monetary 
relations within the framework of the proposed future model of the Eurasian Payments Union

Key words: digitalization, foreign policy, national development goals of Russia and China, Eurasian payment space, Eurasian 
Monetary Fund, competitive advantages of digital economies, economic cooperation, International Credit and Financial 
Institute, US dollar, international settlements

Ââåäåíèå. Ôîðìèðîâàíèå â Åâðàçèè ìåæ
äóíàðîäíîãî êðåäèòíîôèíàíñîâîãî èí

ñòèòóòà ñòàëî îäíèì èç ìåõàíèçìîâ ãëîáàëü
íûõ àíòèêðèçèñíûõ ìåð, íàïðàâëåííûõ íà 
îáåñïå÷åíèå óñòîé÷èâîãî ðàçâèòèÿ ìèðîâîé 
ýêîíîìèêè òàêèõ êðóïíûõ äåðæàâ, êàê Ðîñ
ñèéñêàÿ Ôåäåðàöèÿ è ÊÍÐ. Îíè îïðåäåëÿþò 
îñòðûå ïðîáëåìû ðåãóëèðîâàíèÿ ñîâðåìåí
íîé ìèðîâîé âàëþòíîé ñèñòåìû, óæå íå ñïî
ñîáíîé îòâå÷àòü íà âûçîâû ìèðîâîé ýêîíî
ìèêè.

21 èþëÿ 2020 ã. ïðåçèäåíò Â. Â. Ïóòèí 
ïîäïèñàë Ïðåçèäåíòñêèé óêàç «Î íàöèîíàëü
íûõ öåëÿõ ðàçâèòèÿ Ðîññèéñêîé Ôåäåðàöèè 
äî 2030 ãîäà» [5], â êîòîðîì óñòàíîâëåíû 
ïÿòü íàöèîíàëüíûõ öåëåé ðàçâèòèÿ Ðîññèè, â 
òîì ÷èñëå:

1) ñîõðàíåíèå íàñåëåíèÿ, çäîðîâüå è 
áëàãîïîëó÷èå ëþäåé;

2) âîçìîæíîñòè äëÿ ñàìîðåàëèçàöèè è 
ðàçâèòèÿ òàëàíòîâ;

3) êîìôîðòíàÿ è áåçîïàñíàÿ ñðåäà äëÿ 
æèçíè;

4) äîñòîéíûé ýôôåêòèâíûé òðóä è 
óñïåøíîå ïðåäïðèíèìàòåëüñòâî;

5) öèôðîâàÿ òðàíñôîðìàöèÿ.

Îáúåêòîì èññëåäîâàíèÿ âûñòóïàåò ðå
ãèîíàëüíàÿ ôèíàíñîâîêðåäèòíàÿ ñèñòåìà, 
ñïîñîáíàÿ îáåñïå÷èòü ñíèæåíèå ðèñêîâ ïî
òåðü âàëþòíûõ ñðåäñòâ îò ðåàëèçàöèè âðàæ
äåáíîé ñàíêöèîííîé ïîëèòèêè äðóãèõ ãîñó
äàðñòâ, â ïåðâóþ î÷åðåäü, ÑØÀ. Ïðåäìåò 
èññëåäîâàíèÿ – ìîäåëè ñîçäàíèÿ ìèðîâûõ 
ïëàòåæíûõ ñðåäñòâ íà áàçå öèôðîâûõ âà
ëþòíûõ ïëàòåæíûõ ñðåäñòâ ñòðàí, âõîäÿùèõ 
â ñîþç ñòðàí ÞãîÂîñòî÷íîé Àçèè, Ðîññèè, à 
òàêæå äðóãèõ ñòðàí, æåëàþùèõ âîéòè â ñîþç.

Öåëü è çàäà÷è èññëåäîâàíèÿ: ðàñêðûòü 
ãëîáàëüíûé òðåíä â ôîðìèðîâàíèè íîâîé 
ôèíàíñîâîýêîíîìè÷åñêîé ðåàëüíîñòè â óñ
ëîâèÿõ íàðàñòàíèÿ àêòèâíîñòè â ôîðìèðîâà
íèè åäèíîãî öèôðîâîãî ïðîñòðàíñòâà, ïåðå
õîäà íà ðàñ÷åòû â íàöèîíàëüíûõ âàëþòàõ è 
ïåðåõîäà â ðàñ÷åòàõ íà öèôðîâûå âàëþòíûå 
ïëàòåæíûå ñðåäñòâà, à â äàëüíåéøåì – íà 
ìèðîâûå ðåçåðâíûå öèôðîâûå ïëàòåæíûå 
ñðåäñòâà.

Ìåòîäîëîãèÿ èññëåäîâàíèÿ. Â ðàáîòå 
çàäåéñòâîâàíû ñðàâíèòåëüíîôóíêöèîíàëü
íûé, ñèñòåìíûé ïîäõîäû, êîòîðûå ïîçâîëÿþò 
ïîëó÷èòü ðåçóëüòàòû, îáëàäàþùèå äîñòàòî÷
íîé äîêàçàòåëüíîé, ìåòîäîëîãè÷åñêîé áàçîé 



128

Âåñòíèê ÇàáÃÓ. 2022. Ò. 28. ¹ 4                                                                  Ýêîíîìè÷åñêèå íàóêè

ïðè ôîðìèðîâàíèè Åâðàçèéñêîãî âàëþòíîãî 
ôîíäà.

Ðåçóëüòàòû èññëåäîâàíèÿ è îáëàñòü èõ 
ïðèìåíåíèÿ. Åñëè îáðàòèòüñÿ ê ñîâðåìåííî
ìó îïûòó Êèòàÿ, òî ìîæíî îòìåòèòü áóðíûé 
ðîñò öèôðîâèçàöèè ýêîíîìèêè. Ïðèîðèòå
òû îòäàþòñÿ ýëåêòðîííîé òîðãîâëå, ôèíàí
ñîâûì òåõíîëîãèÿì, ñôåðàì ïðîèçâîäñòâà, 
à òàêæå òåì ñôåðàì, êîòîðûå çàòðàãèâàþò 
ïîâñåäíåâíóþ æèçíü ãðàæäàí. Êèòàéñêîå 
ïðàâèòåëüñòâî â âîçìîæíîñòÿõ öèôðîâèçà
öèè âèäèò ðåàëüíîå ñðåäñòâî óêðåïëåíèÿ 
òåõíîëîãè÷åñêîãî ïîòåíöèàëà, ñïîñîáíîãî 
äîñòè÷ü ïîòåíöèàë ðàçâèòûõ ñòðàíìèðîâûõ 
ëèäåðîâ. Äëÿ äîñòèæåíèÿ ñâîèõ öåëåé Êèòàé 
ñòðåìèòñÿ ñîâåðøåíñòâîâàòü çàêîíîäàòåëü
ñòâî, ñòèìóëèðóþùåå èííîâàöèè è êîíêóðåí
öèþ, ðåàëèçóåò ïðîãðàììû, íàïðàâëåííûå 
íà ïîâûøåíèå êâàëèôèêàöèè ñïåöèàëèñòîâ, 
êîòîðûå ñïîñîáíû ðåàãèðîâàòü íà ðèñêè, 
îáåñïå÷èâàòü ñîõðàíåíèå ñîöèàëüíûõ ãà
ðàíòèé. Ðåçóëüòàòîì îñóùåñòâëÿåìûõ ïðî
ãðàìì öèôðîâèçàöèè â Êèòàå ìîæíî ñ÷èòàòü 
èíäåêñ öèôðîâîãî ðàçâèòèÿ, îïðåäåëÿåìûé 
ïî ìåòîäèêå Îðãàíèçàöèè ýêîíîìè÷åñêîãî 
ðàçâèòèÿ è ñîòðóäíè÷åñòâà (ÎÝÑÐ). Òàê, íà 
äîëþ öèôðîâîãî ñåêòîðà â Êèòàå ïðèõîäèò
ñÿ äî 6 % â ñòðóêòóðå Âàëîâîãî âíóòðåííåãî 
ïðîäóêòà (ÂÂÏ). Äëÿ ñðàâíåíèÿ: â ßïîíèè è 
Ðåñïóáëèêå Êîðåÿ íà ýòó ñôåðó ïðèõîäèò
ñÿ 8...10 %. Â ìàêðîïîëèñàõ Øàíõàé, Ïåêèí 
óðîâåíü öèôðîâèçàöèè äîñòèãàåò 45 %, â 
öåíòðàëüíûõ ðàéîíàõ Õýíàíü, Àíüõîé – îêî
ëî 15 %. Ïî äàííûì ÌÂÔ, Êèòàé ðåàëèçóåò 
40 % ãëîáàëüíûõ ýëåêòðîííûõ ñäåëîê, äîëÿ 
â ðîçíè÷íîé òîðãîâëå äîõîäèò äî 15 %, ÷òî 
ïðåâûñèëî ñîîòâåòñòâóþùèé ïîêàçàòåëü ÑØÀ 
(15 %) [11].

Ýòè äàííûå âïîëíå âïèñûâàþòñÿ â òåí
äåíöèþ, êîòîðàÿ áûëà âûðàáîòàíà íà XIX 
ñúåçäå ÊÏÊ â 2017 ã., íà êîòîðîì ðóêîâîäè
òåëü ïàðòèè Ñè Öçèíüïèí êîíñòàòèðîâàë, ÷òî 
öèôðîâàÿ ýêîíîìèêà ïîëó÷èëà áóðíîå ðàçâè
òèå, à Êèòàé äîëæåí ñòàòü ïåðåäîâîé äåðæà
âîé â îáëàñòè íàóêè è òåõíèêè, êîñìîíàâòèêè 
è ñåòåâîãî ïðîñòðàíñòâà, â îáëàñòè êà÷åñòâà 
âûïóñêàåìîé ïðîäóêöèè, òðàíñïîðòíûõ êîì
ìóíèêàöèé è öèôðîâûõ òåõíîëîãèé [6].

Åñëè îáðàòèòüñÿ ê äîêëàäó Ãåíåðàëü
íîãî ñåêðåòàðÿ ÖÊ ÊÏÊ Ñè Öçèíüïèíà íà XIX 
Âñåêèòàéñêîì ñúåçäå ÊÏÊ, òî ìîæíî ñäåëàòü 
âûâîä î òîì, ÷òî ñîçäàíèå èííîâàöèîííîé 
ìîäåðíèçèðîâàííîé ýêîíîìè÷åñêîé ñèñòå
ìû ïîòðåáóåò ïðèìåíåíèÿ íîâûõ ïðîðûâíûõ 

òåõíîëîãèé «äëÿ ïîñòðîåíèÿ ìîùíîé íàó÷
íîòåõíîëîãè÷åñêîé äåðæàâû… öèôðîâîé 
ýêîíîìèêè» [21. Ñ. 3].

Ïðèâåäåííûå äàííûå äàþò äîñòàòî÷íî 
îñíîâàíèé äëÿ âûâîäà î òîì, ÷òî Êèòàé çàé
ìåò âåäóùåå ïîëîæåíèå â îáëàñòè öèôðîâè
çàöèè âñåõ ñôåð ýêîíîìè÷åñêîé, ñîöèàëüíîé 
æèçíè, äàëåêî îïåðåäèâ äðóãèå ñòðàíû. Äîëÿ 
öèôðîâîé ýêîíîìèêè ê 2030 ã., ïî ðàñ÷åòàì 
ýêîíîìèñòîâ, äîñòèãíåò 50 % â ñòðóêòóðå ÂÂÏ 
[1; 10]. Â ïðîãðàììíîé ðå÷è â Õàí÷æîó «Ïóòü 
âïåðåä: ïîñòðîåíèå èííîâàöèîííîé ýíåðãè÷
íîé, âçàèìîñâÿçàííîé è èíêëþçèâíîé ýêî
íîìèêè» ðóêîâîäèòåëü Êèòàÿ Ñè Öçèíüïèí 
çàÿâèë ñëåäóþùåå: «Ìû äîëæíû âîñïîëüçî
âàòüñÿ èñòîðè÷åñêèìè âîçìîæíîñòÿìè, êîòî
ðûå ïðåäîñòàâëÿþò èííîâàöèè, íîâàÿ íàó÷
íîòåõíè÷åñêàÿ ðåâîëþöèÿ, ïðîìûøëåííàÿ 
òðàíñôîðìàöèÿ è öèôðîâàÿ ýêîíîìèêà, äëÿ 
ïîâûøåíèÿ ñðåäíåñðî÷íîãî è äîëãîñðî÷íî
ãî ïîòåíöèàëà ðîñòà ìèðîâîé ýêîíîìèêè». 
Ýòî ïîçâîëèò óñêîðèòü ðåàëèçàöèþ ìîäåëè 
öèôðîâîé èíôðàñòðóêòóðû, ñîçäàòü ìàòåðè
àëüíûå ïðåäïîñûëêè äëÿ îáìåíà ðåñóðñàìè 
äàííûõ, óñêîðèòü ïîñòðîåíèå öèôðîâîãî Êè
òàÿ [20].

Êèòàé ñòðåìèòñÿ ê ðåôîðìèðîâàíèþ è 
áîëüøåé îòêðûòîñòè ïîëèòè÷åñêîé è ñîöè
àëüíîé ñèñòåì. «Òîëüêî ðåôîðìû è îòêðû
òîñòü ìîãóò îáåñïå÷èòü ðàçâèòèå Êèòàþ… Ñî
öèàëèçì ñ êèòàéñêîé ñïåöèôèêîé ðîäèëñÿ â 
óñëîâèÿõ ðåôîðì è îòêðûòîñòè, è îí ïîëó÷èë 
ðàçâèòèå è îáðåòàåò ìîãóùåñòâî îïÿòüòàêè 
â èõ óñëîâèÿõ» [7. Ñ. 3]. 

Äëÿ Ðîññèè ñòðàòåãè÷åñêè âàæíî ìàêñè
ìàëüíî èñïîëüçîâàòü îïûò Êèòàÿ â ïîñòðî
åíèè ñîâðåìåííîé ýêîíîìèêè ñ îïîðîé íà 
âñåîáùóþ öèôðîâèçàöèþ [10. P. 182]. Çäåñü 
âïîëíå óìåñòíî ðåàëèçîâàòü òåçèñ Ïðåçè
äåíòà ÐÔ Â. Â. Ïóòèíà, ñóòü êîòîðîãî ìîæíî 
âûðàçèòü ïðèìåíèòåëüíî ê öåëÿì íàñòîÿùåé 
ñòàòüè – «Ïîéìàòü êèòàéñêèé âåòåð â ïàðóñà 
ðîññèéñêîé ýêîíîìèêè» [7]. Ñëåäóåò ïîíÿòü, 
÷òî ðîñò êèòàéñêîé ýêîíîìèêè – îòíþäü íå 
óãðîçà, à âûçîâ, íåñóùèé â ñåáå êîëîññàëü
íûé ïîòåíöèàë äåëîâîãî ñîòðóäíè÷åñòâà, 
øàíñ ïîéìàòü «êèòàéñêèé âåòåð» â «ïàðóñà» 
íàøåé ýêîíîìèêè. Ìû äîëæíû àêòèâíåå âû
ñòðàèâàòü íîâûå êîîïåðàöèîííûå ñâÿçè, ñî
ïðÿãàÿ òåõíîëîãè÷åñêèå, ïðîèçâîäñòâåííûå 
âîçìîæíîñòè íàøèõ ñòðàí…» [8].

Ñè Öçèíüïèí óêàçûâàåò íà íåîáõîäè
ìîñòü ñîâåðøåíñòâîâàíèÿ ñèñòåìû óïðàâ
ëåíèÿ öèôðîâîé ýêîíîìèêîé, çàêîíîâ, íîð
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ìàòèâíûõ àêòîâ, à òàêæå ïîâûøåíèÿ óðîâíÿ 
ìîäåðíèçàöèè ñèñòåìû óïðàâëåíèÿ öèôðî
âîé ýêîíîìèêîé Êèòàÿ. Öèôðîâàÿ ýêîíîìèêà 
ñâÿçàíà ñ îáùåé ñèòóàöèåé íàöèîíàëüíîãî 
ðàçâèòèÿ. Íåîáõîäèìî òùàòåëüíî ïîðàáî
òàòü ïðîåêòèðîâàíèå íà âûñøåì óðîâíå è 
ïîñòðîåíèå ñèñòåì è ìåõàíèçìîâ ðàçâèòèÿ 
öèôðîâîé ýêîíîìèêè ÊÍÐ. Ðóêîâîäÿùèå êà
äðû äîëæíû ïîâûøàòü ïðîôåññèîíàëüíûå 
êà÷åñòâà â öèôðîâîé ýêîíîìèêå, ðàñøèðÿòü 
âîçìîæíîñòè ïî ðàçâèòèþ öèôðîâîé ýêîíî
ìèêè, óêðåïëÿòü îñâåäîìëåííîñòü â âîïðîñàõ 
áåçîïàñíîñòè è ïðîäâèãàòü öèôðîâóþ ýêîíî
ìèêó ñ öåëüþ áîëåå óñêîðåííîé èíòåãðàöèè â 
íîâóþ ìîäåëü ðàçâèòèÿ ñòðàíû. Êðîìå òîãî, 
íåîáõîäèìî ïîâûøàòü öèôðîâóþ ãðàìîò
íîñòü íàñåëåíèÿ êàê ñîöèàëüíóþ îñíîâó äëÿ 
ðàçâèòèÿ öèôðîâîé ýêîíîìèêè. Õîòÿ öèô
ðîâîå ðàçâèòèå îòêðûâàåò íîâûå âîçìîæ
íîñòè äëÿ èííîâàöèé ìîäåëåé óïðàâëåíèÿ, 
îíî òàêæå ïðåäëàãàåò ðåøåíèå ñëîæíûõ çà
äà÷ òðåáîâàíèÿ. Íàïðèìåð, ïî ìåðå òîãî, êàê 
ñôåðà óïðàâëåíèÿ ðàñïðîñòðàíÿåòñÿ íà êè
áåðïðîñòðàíñòâî, íåîáõîäèìî äàëüíåéøåå 
ñîâåðøåíñòâîâàíèå âîçìîæíîñòåé ñóáúåê
òîâ óïðàâëåíèÿ; ñ ðîñòîì íåîïðåäåëåííî
ñòè â ýêîíîìè÷åñêîì ðàçâèòèè íåîáõîäèìî 
äàëüíåéøåå ñîâåðøåíñòâîâàíèå ñèñòåì è 
ìåõàíèçìîâ óïðàâëåíèÿ [20; 21].

Åñëè ñîïîñòàâèòü öåëåâûå ïîêàçàòå
ëè, êîòîðûå çàëîæåíû â Óêàçå ïðåçèäåíòà 
Ðîññèè ¹ 474 îò 21 èþëÿ 2020 ã., òî ìîæíî 
îáíàðóæèòü øèðîêîå ïîëå êîîïåðàöèîííûõ 
âîçìîæíîñòåé ïî êàæäîìó êëþ÷åâîìó ïóíêòó. 
×òî îòíîñèòñÿ ê öèôðîâîé òðàíñôîðìàöèè, 
òî ê 2030 ã. ïëàíèðóåòñÿ äîñòèæåíèå «öèôðî
âîé çðåëîñòè» êëþ÷åâûõ îòðàñëåé ýêîíîìèêè 
è ñîöèàëüíîé ñôåðû, äîâåäåíèå äîëè ìàñ
ñîâûõ ñîöèàëüíûõ óñëóã, êîòîðûå äîñòóïíû 
â ýëåêòðîííîì âèäå, äî 95 %, îáåñïå÷åíèå 
øèðîêîïîëîñíîãî äîñòóïà ê èíôîðìàöèîí
íîêîììóíèêàöèîííîé ñåòè Èíòåðíåò äî 97 %, 
óâåëè÷åíèå âëîæåíèé â îòå÷åñòâåííûå ðå
øåíèÿ â ñôåðå èíôîðìàöèîííûõ òåõíîëî
ãèé ïîâûñèòü â ÷åòûðå ðàçà ïî ñðàâíåíèþ ñ 
2019 ã. [5].

Êîíêóðåíòíûå ïðåèìóùåñòâà âñåõ ñòðàí, 
âõîäÿùèõ â ôîðìèðóþùååñÿ Åâðàçèéñêîå 
ïðîñòðàíñòâî, â êîòîðîì äîìèíèðóþùàÿ 

ðîëü óæå îòâîäèòñÿ Êèòàþ, íåñîìíåííî, âîç
ðàñòóò. Ýòî ñëåäóåò èç èäåè Ïðåçèäåíòà ÐÔ 
Â. Â. Ïóòèíà – ñôîðìèðîâàòü íà òåððèòîðèè 
Åâðàçèè êðóïíîå èíòåãðàöèîííîå îáðàçîâà
íèå íà áàçå ïàðòíåðñòâà ñ ó÷àñòèåì Êèòàÿ, 
Èíäèè, Ïàêèñòàíà, Èðàíà. Ýòî ñîîáùåñòâî 
áóäåò îòêðûòûì äëÿ äðóãèõ ãîñóäàðñòâ. Îä
íàêî ïðåòâîðèòü íàñòîÿùåå òðåáîâàíèå 
âîçìîæíî òîëüêî â óñëîâèÿõ âñåîáùåé öèô
ðîâèçàöèè ýêîíîìèê Åâðàçèéñêîãî ýêîíîìè
÷åñêîãî ñîþçà (ÅÀÝÑ). 

Ïðè ïîñòðîåíèè ìîäåëè åäèíîãî öèôðî
âîãî ïëàòåæíîãî ïðîñòðàíñòâà ÅÀÝÑ, óâåðå
íû èññëåäîâàòåëè, êàæäîå ãîñóäàðñòâî÷ëåí 
ñîçäàñò åäèíóþ íàöèîíàëüíóþ öèôðîâóþ 
ðàñ÷åòíîïëàòåæíóþ ñèñòåìó. Âçàèìîäåé
ñòâèå ìåæäó ñòðàíàìè ïðè ïðîâåäåíèè ðàñ
÷åòîâ äîëæíî îñóùåñòâëÿòüñÿ ÷åðåç åäèíîå 
öèôðîâîå ïëàòåæíîå ïðîñòðàíñòâî. Åãî îïå
ðàòîðîì ñòàíåò Ìåæãîñóäàðñòâåííûé áàíê 
ÅÀÝÑ, êîòîðûé áóäåò ðàçðàáàòûâàòü ïðàâèëà 
ìåæäóíàðîäíûõ ðàñ÷åòîâ, à òàêæå ñòàíåò îð
ãàíîì íàäçîðà è êîíòðîëÿ çà òðàíñãðàíè÷íû
ìè ðàñ÷åòàìè1 [15. Ð. 93].

Ðåàëüíûì ìåõàíèçìîì, êîòîðûé ïðàê
òè÷åñêè ïîçâîëèë óãëóáèòü ìåæäóíàðîäíóþ 
ôèíàíñîâóþ, ïðîèçâîäñòâåííóþ, íàêîíåö, 
ýêîíîìè÷åñêóþ èíòåãðàöèþ, ìîãëî áû ñòàòü 
ñîçäàíèå Åâðàçèéñêîãî ïëàò¸æíîãî ñîþçà. 
Äëÿ ýòîãî ñëåäóåò ñîçäàòü Åâðàçèéñêèé âà
ëþòíûé ôîíä, êàê íåêîòîðûé àíàëîã ÌÂÔ. 
Ïðè ýòîì ñëåäóåò ñîçäàòü ðåçåðâû, â ñî
ñòàâ êîòîðûõ áóäóò âêëþ÷àòüñÿ êàê ìîíåòàð
íîå çîëîòî, ëèêâèäíûå ìèðîâûå ïëàòåæíûå 
ñðåäñòâà, à òàêæå íàöèîíàëüíûå âàëþòû â 
îïðåäåëåííûõ ïðîïîðöèÿõ. Â êà÷åñòâå îá
ùåïðèçíàííîé âàëþòû Åâðàçèéñêîãî âàëþò
íîãî ñîþçà ìîãóò ñòàòü öèôðîâûå âàëþòû, 
íî îíè íå ìîãóò ïðèíèìàòü ôîðìó íàöèî
íàëüíûõ ýëåêòðîííûõ ïëàòåæíûõ ñðåäñòâ, 
íàïðèìåð, öèôðîâîãî þàíÿ èëè öèôðîâîãî 
ðóáëÿ2.

Äàííàÿ ïðîáëåìà íóæäàåòñÿ â äàëüíåé
øåé ïðîðàáîòêå, îäíàêî âîçìîæíîñòè ðàç
óìíîãî êîìïðîìèññà îòðèöàòü íåâîçìîæíî. 
Îäíàêî ñòàíîâèòñÿ ïîíÿòíûì, ÷òî ðåàëèçî
âàòü ïîäîáíûå èäåè ìîæíî ëèøü íà îñíîâå 
äàëüíåéøåãî óãëóáëåíèÿ öèôðîâèçàöèè ýêî
íîìèê Åâðàçèéñêîãî ñîþçà.

1 Îñòàíèí Â. À., Ïå÷åðèöà Â. Ô. Ìîäåëü ôîðìèðîâàíèÿ åäèíîãî ïëàòåæíîãî ïðîñòðàíñòâà â ðàìêàõ Åâðàçèéñêîãî ýêî
íîìè÷åñêîãî ñîþçà // Èçâåñòèÿ Áàéêàëüñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà. – 2019. – Ò. 29, ¹ 4. –  Ñ. 625–630.
2 Òàì æå. – Ñ. 93.
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Åñëè âûäåëèòü íåêîòîðûå êëþ÷åâûå ïî
ëîæåíèÿ ìåõàíèçìà öèôðîâèçàöèè, òî îíè 
áóäóò áàçèðîâàòüñÿ íà äàëüíåéøåì óêðåïëå
íèè ðîññèéñêîêèòàéñêîãî öèôðîâîãî ôè
íàíñîâîãî ñîòðóäíè÷åñòâà. Ýòî áóäåò çàòðà
ãèâàòü ôèñêàëüíóþ è ôèíàíñîâóþ ïîëèòèêó, 
ôèíàíñîâóþ ðåôîðìó, ïðèìåíåíèå öèôðî
âûõ ôèíàíñîâûõ ñöåíàðèåâ. 

Â îòíîøåíèè öèôðîâîãî ôèíàíñîâîãî 
ñîòðóäíè÷åñòâà Ðîññèÿ è Êèòàé ñîçäàëè 
ðÿä îáùåñòâåííûõ îðãàíèçàöèé, ê ïðèìåðó, 
Ðîññèéñêîêèòàéñêèé ôèíàíñîâûé ñîâåò è 
ò. ä., êîòîðûå èãðàþò âàæíóþ ðîëü â îáìåíå è 
ñîòðóäíè÷åñòâå ìåæäó ôèíàíñîâûìè ó÷ðåæ
äåíèÿìè. Ñòàíîâèòñÿ áîëåå òåñíûì è ðîñ
ñèéñêîêèòàéñêîå ìåæáàíêîâñêîå ñîòðóäíè
÷åñòâî. Òàê, â äåêàáðå 2015 ã. öåíòðàëüíûå 
áàíêè Êèòàÿ è Ðîññèè ïîäïèñàëè Ìåìîðàí
äóì î âçàèìîïîíèìàíèè î ñîòðóäíè÷åñòâå 
ìåæäó Íàðîäíûì áàíêîì Êèòàÿ è Öåíòðàëü
íûì áàíêîì Ðîññèéñêîé Ôåäåðàöèè, êîòî
ðûé àêòèâíî ðåàëèçóåò âàæíûé êîíñåíñóñ, 
äîñòèãíóòûé ãëàâàìè äâóõ ãîñóäàðñòâ â îòíî
øåíèè óãëóáëåíèÿ äâóñòîðîííåãî ôèíàíñî
âîãî ñîòðóäíè÷åñòâà. Â 2016 ã. Áàíê Ðîññèè 
îòêðûë ïðåäñòàâèòåëüñòâî â Êèòàå, ïåðâîå 
ïðåäñòàâèòåëüñòâî Áàíêà Ðîññèè çà ðóáå
æîì. Â îáùåé ñëîæíîñòè øåñòü êèòàéñêèõ 
áàíêîâ èìåþò ïÿòü ôèëèàëîâ è äâà ïðåäñòà
âèòåëüñòâà â Ðîññèè, à äåâÿòü ðîññèéñêèõ 
áàíêîâ èìåþò îäèí ôèëèàë è äåñÿòü ïðåäñòà
âèòåëüñòâ â Êèòàå.

Êèòàé âûøåë íà ïåðâûå ïîçèöèè â ìè
ðå ïî ïðàêòè÷åñêîìó âíåäðåíèþ ïåðåäîâûõ 
ôèíàíñîâûõ èííîâàöèé. Óæå â 2015 ã. ÷èñëî 
ïîëüçîâàòåëåé ôèíàíñîâûìè óñëóãàìè ñ èñ
ïîëüçîâàíèåì öèôðîâûõ òåõíîëîãèé ïðåâû
ñèëî 500 ìëí ÷åëîâåê [13]. Â Êèòàå ñóùåñòâó
åò «Ïëàí ðàçðàáîòêè áëîê÷åéí èííîâàöèé â 
Ïåêèíå íà 20202022 ãã.». Ïåêèí äîëæåí ñòàòü 
öåíòðîì èííîâàöèîííûõ áëîê÷åéí òåõíîëî
ãèé, ÷òî ñîçäàåò äîïîëíèòåëüíûå ìàòåðèàëü
íûå ïðåäïîñûëêè ïî øèðîêîìó âíåäðåíèþ â 
ôèíàíñîâóþ ïðàêòèêó öèôðîâîãî þàíÿ [11].

Ðîññèÿ è Êèòàé ðàáîòàþò âìåñòå, ÷òî
áû óâåëè÷èòü ñâîþ äîëþ ðàñ÷åòîâ â ìåñòíîé 
âàëþòå. Â èþíå 2019 ã. Ðîññèÿ è Êèòàé îôè
öèàëüíî ïîäïèñàëè ìåæïðàâèòåëüñòâåííîå 
ñîãëàøåíèå î ïåðåõîäå íà ðàñ÷åòû â ìåñòíîé 
âàëþòå, à öåíòðàëüíûå áàíêè è ïðàâèòåëü
ñòâåííûå âåäîìñòâà äâóõ ñòðàí íà÷àëè ïåðå
ãîâîðû î äîñòèæåíèè êîíñåíñóñà ïî «äîðîæ
íîé êàðòå» äâóñòîðîííåé ñèñòåìû ðàñ÷åòîâ 
â ìåñòíîé âàëþòå. Ïî äàííûì ðîññèéñêîãî 

òåëåâèäåíèÿ, äîëÿ ðàñ÷åòîâ â ìåñòíîé âàëþ
òå â ðîññèéñêîêèòàéñêîé òîðãîâëå íåóêëîí
íî ðàñòåò. Ñ ÿíâàðÿ ïî ñåíòÿáðü 2020 ã. äîëÿ 
ðàñ÷åòîâ â êèòàéñêîé è ðîññèéñêîé âàëþòàõ 
óâåëè÷èëàñü äî 25 %, ïî ñðàâíåíèþ ñ 2 % 
ñåìü ëåò íàçàä; 22 íîÿáðÿ 2017 ã. öåíòðàëü
íûå áàíêè äâóõ ñòðàí ïðîäëèëè äâóñòîðîííåå 
ñîãëàøåíèå î ñâîïàõ â ìåñòíîé âàëþòå íà 
150 ìëðä þàíåé/1325 ìëðä ð., êîòîðîå äåé
ñòâóåò â òå÷åíèå òðåõ ëåò. Þàíü âêëþ÷åí â 
âàëþòíûå ðåçåðâû Ðîññèè è Íàöèîíàëüíûé 
ôîíä áëàãîñîñòîÿíèÿ.

Â íàñòîÿùåå âðåìÿ ìîæíî âåñòè ðå÷ü íå 
òîëüêî î öèôðîâûõ âàëþòàõ, íî è öèôðîâûõ 
ôèíàíñàõ. Ïîñëåäíèå ñòàëè èãðàòü âàæíóþ 
ðîëü â ðåàëèçàöèè ïðîåêòà «Îäèí ïîÿñ, Îäèí 
ïóòü» â îáåñïå÷åíèè è ïîääåðæêå ðîññèé
ñêîêèòàéñêîãî ìíîãîïðîôèëüíîãî ñîòðóä
íè÷åñòâà â ñòðîèòåëüñòâå.

Â ïîñëåäíèå ãîäû êèòàéñêîðîññèéñêîå 
ôèíàíñîâîå ñîòðóäíè÷åñòâî ðàçâèâàåòñÿ 
áûñòðûìè òåìïàìè, è ïðàâèòåëüñòâà äâóõ 
ñòðàí àêòèâíî ñîçäàþò ôèíàíñîâûå ïëàòôîð
ìû, òàêèå êàê Ìåæáàíêîâñêîå îáúåäèíåíèå â 
ðàìêàõ Øàíõàéñêîé îðãàíèçàöèè ñîòðóäíè
÷åñòâà, Êèòàéñêîðîññèéñêèé ôîíä ïðÿìûõ 
èíâåñòèöèé, Àçèàòñêèé áàíê èíôðàñòðóêòóð
íûõ èíâåñòèöèé, Ôîíä Øåëêîâîãî ïóòè è ò. ä. 
Ýòè îðãàíèçàöèè ïðîâîäÿò îáìåí âèçèòàìè 
è âñòðå÷àìè íà âûñîêîì óðîâíå ìåæäó Êèòà
åì è Ðîññèåé â ôîðìå ðîññèéñêîêèòàéñêîãî 
ïîäêîìèòåòà ïî ôèíàíñîâîìó ñîòðóäíè÷å
ñòâó, äèàëîãà ìèíèñòðîâ ôèíàíñîâ Ðîññèè è 
Êèòàÿ è ò. ä. Ïî ñîñòîÿíèþ íà 2017 ã. ìàñøòàá 
îïåðàöèé ñ ïðèìåíåíèåì èíñòðóìåíòàðèÿ 
öèôðîâîé ýêîíîìèêè ïðåâûñèë 22 òðëí þà
íåé [17. Ð. 65], ÷òî ñîñòàâèëî îêîëî 6 % ÂÂÏ 
Êèòàÿ. Åñëè ïðèìåíèòü ìåòîäèêó ñ áîëåå øè
ðîêèì îïðåäåëåíèåì öèôðîâîé ýêîíîìèêè, 
òî, ïî äàííûì Êèòàéñêîé àêàäåìèè èíôîðìà
öèîííîòåõíîëîãè÷åñêèõ òåõíîëîãèé, å¸ äîëÿ 
óæå ñîñòàâèò 36 % ÂÂÏ Êèòàÿ [18. P. 3].

Â Ðîññèéñêîêèòàéñêîì Ôèíàíñîâîì 
Ñîâåòå íàñ÷èòûâàåòñÿ 68 áàíêîâ, â òîì ÷èñ
ëå 36 ðîññèéñêèõ áàíêîâ è 32 êèòàéñêèõ 
áàíêà, à ñôåðà ñîòðóäíè÷åñòâà îõâàòûâà
åò áîëåå äåñÿòè àñïåêòîâ òðàíñãðàíè÷íîãî 
ôèíàíñèðîâàíèÿ, âàëþòíûõ îïåðàöèé, èí
òåðíåò áàíêèíãà è ò. ä. Áàíê Êèòàÿ ïîäïèñàë 
ñîãëàøåíèå ñ 34 áàíêàìè íà òåððèòîðèè 
Ðîññèè, à Ãîñóäàðñòâåííûé áàíê ðàçâèòèÿ 
Êèòàÿ ïîäïèñàë êðåäèòíûå ñîãëàøåíèÿ íà 
ñóììó 51 ìëðä þàíåé ñ Ñáåðáàíêîì Ðîñ
ñèè, Âíåøýêîíîìáàíêîì, Ðîññåëüõîçáàíêîì, 
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Ãàçïðîìáàíêîì â ïîääåðæêó ñòðîèòåëüñòâà 
òðàíñãðàíè÷íûõ ïðîåêòîâ êðåäèòîâàíèÿ â 
þàíÿõ â Ðîññèè. Â íàñòîÿùåå âðåìÿ ôèëè
àë Ãîñóäàðñòâåííîãî áàíêà ðàçâèòèÿ Êèòàÿ 
â ïðîâèíöèè Õýéëóíöçÿí âûäàë êðåäèòû íà 
ñóììó $6,05 ìëðä äîëë. ÑØÀ.

Çàêëþ÷åíèå. Èòàê, â õîäå áóäóùåãî öèô
ðîâîãî ôèíàíñîâîãî âçàèìîäåéñòâèÿ Ðîññèÿ 
è Êèòàé äîëæíû ïðîäîëæàòü òåñíî ñîòðóäíè
÷àòü â öåëÿõ ýôôåêòèâíîãî îñóùåñòâëåíèÿ 
ïåðåõîäíîãî ñîãëàøåíèÿ î ðàñ÷åòå â ìåñòíîé 
âàëþòå, ïîäïèñàííîãî îáåèìè ñòîðîíàìè, 
óâåëè÷åíèÿ äîëè ðàñ÷åòîâ â ìåñòíîé âàëþòå 
â ðîññèéñêîêèòàéñêîé òîðãîâëå, ðàñøèðå
íèÿ ñòåïåíè ôèíàíñîâîé îòêðûòîñòè îáåèõ 
ñòîðîí, ðàñøèðåíèÿ ïðîñòðàíñòâà äëÿ ïðè

ìåíåíèÿ öèôðîâîãî ôèíàíñîâîãî ñîòðóäíè
÷åñòâà, óêðåïëåíèÿ äèàëîãà è êîììóíèêàöèè 
ìåæäó ïðàâèòåëüñòâîì è ôèíàíñîâûìè ó÷
ðåæäåíèÿìè, èííîâàöèé è ðàçðàáîòêè öèô
ðîâûõ ôèíàíñîâûõ ïðîäóêòîâ, îòâå÷àþùèõ 
ïîòðåáíîñòÿì ïðåäïðèÿòèé îáåèõ ñòîðîí, 
è ïðåäîñòàâëåíèÿ ðîññèéñêèì è êèòàéñêèì 
ïðåäïðèÿòèÿì ôèíàíñîâîãî óäîáñòâà. Ðîñ
ñèÿ è Êèòàé äîëæíû ñîñðåäîòî÷èòüñÿ íà 
ôîðìèðîâàíèè ñîâåðøåííîé ñèñòåìû ïîêà
çàòåëåé âíóòðåííåãî ìîíèòîðèíãà ðèñêîâ, 
ðåàëèçîâàòü åæåäíåâíûé íàäçîð çà äèíàìè
êîé ðîññèéñêèõ è êèòàéñêèõ ôèíàíñîâûõ îïå
ðàöèé è óêðåïèòü ïîòåíöèàë â îáëàñòè óïðàâ
ëåíèÿ ðèñêàìè.
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Ðàññìàòðèâàåòñÿ ôåíîìåí ïóëüñèðóþùèõ îç¸ð áåññòî÷íîé Òîðåéñêîé êîòëîâèíû – Áàðóí è ÇóíÒîðåé, 
÷òî ðàñïîëîæåíû íà þãå Çàáàéêàëüñêîãî êðàÿ. Óíèêàëüíàÿ îñîáåííîñòü îç¸ð – ïåðèîäè÷íîñòü – ÷åðåäî
âàíèå ÿðêî âûðàæåííûõ çàñóøëèâûõ è âëàæíûõ ïåðèîäîâ ïðîäîëæèòåëüíîñòüþ 24…42 ãîäà, â ñðåäíåì 
îêîëî 30 ëåò, ò. å. ñòðîãîé öèêëè÷íîñòè íå íàáëþäàåòñÿ. Ïðè÷èíà ïåðèîäè÷íîñòè îöåíèâàåòñÿ ñ äâóõ îñ
íîâíûõ ïîçèöèé – èëè êëèìàòè÷åñêèå èçìåíåíèÿ, èëè òåêòîíè÷åñêèå ïðîöåññû. Àíàëèç èìåþùåãîñÿ ìà
òåðèàëà ñâèäåòåëüñòâóåò, ÷òî ïðè÷èíà ïåðèîäè÷íîñòè êîìïëåêñíàÿ, íî ïðè âåäóùåé ðîëè òåêòîíè÷åñêèõ 
ïðîöåññîâ (íåîòåêòîíè÷åñêèå êîëåáàíèÿ), áóäèðóþùèå ìíîãîóðîâíåâûå ïîäçåìíûå âîäû Öàñó÷åéñêîãî 
è Òîðåéñêîãî àðòåçèàíñêîãî áàññåéíîâ – îñíîâíûõ èñòî÷íèêîâ ïèòàíèÿ îç¸ð. Íàçåìíîå ïèòàíèå (ð. Óëäçà, 
ð. Èìàëêà) íåçíà÷èòåëüíîå è ïðèòîê ðàñõîäóåòñÿ íà èñïàðåíèå. Òåêòîíè÷åñêèå ïðîöåññû ïðîÿâëÿþòñÿ 
íå áåç ó÷àñòèÿ Êîñìîñà (ñîëíå÷íàÿ àêòèâíîñòü, ñîñòîÿíèå Âñåëåííîé), ïîñêîëüêó Çåìëÿ – ñîãëàñîâàííàÿ 
êîñìè÷åñêàÿ ñèñòåìà è âñå ïðîöåññû, ïðîèñõîäÿùèå â íåé, îòðàæàþòñÿ íà ñîñòîÿíèè å¸ íåäð. Ïðåäëà
ãàþòñÿ ìåðîïðèÿòèÿ, ïîçâîëÿþùèå â çíà÷èòåëüíîé ìåðå èçìåíèòü äëèòåëüíîñòü êîëåáàíèé âîäíîé ïî
âåðõíîñòè Òîðåéñêèõ îç¸ð è íå æäàòü î÷åðåäíîé âîäíîñòè 15 ëåò è áîëåå. Òàêèìè ìåðîïðèÿòèÿìè ìîãóò 
ñòàòü ïðèíóäèòåëüíîå âîçäåéñòâèå íà äåÿòåëüíîñòü ìíîæåñòâà ïîäçåìíûõ âîä àðòåçèàíñêîãî áàññåéíà, 
îñíîâíûõ èñòî÷íèêîâ ïèòàíèÿ îç¸ð. Âíåøíèìè âîçäåéñòâèÿìè ìîãóò áûòü íàçåìíûå èëè ïîäçåìíûå 
äîçèðîâàííûå âçðûâû èëè âèáðàöèÿ (â ôàçû óñûõàíèÿ), øèðîêî èñïîëüçóåìûå äëÿ ïîâûøåíèÿ äåáèòà 
íåôòè è ãàçà ïðè äîáû÷å óãëåâîäîðîäíîãî ñûðüÿ. Äðóãîå ïðèìå÷àòåëüíîå ÿâëåíèå Òîðåéñêîé êîòëî
âèíû – ãðÿçåâîé âóëêàíèçì â âèäå ñàëüç, êîòîðûå íåêîòîðûìè èññëåäîâàòåëÿìè ðàññìàòðèâàþòñÿ êàê 
ïîèñêîâûå ïðèçíàêè íåôòåãàçîíîñíîñòè. Àíàëèç ìàòåðèàëîâ ïî ãðÿçåâîìó âóëêàíèçìó â ìèðîâîì ìàñ
øòàáå îäíîçíà÷íî ñâèäåòåëüñòâóåò îá îòñóòñòâèè ãðÿçåâîãî âóëêàíèçìà íå òîëüêî â Òîðåéñêîé âïàäèíå, 
íî è âîîáùå îòñóòñòâèè òàêîâûõ â Çàáàéêàëüå. Âûâîäû: Ôåíîìåí ïóëüñèðóþùèõ îç¸ð Òîðåÿ ñâÿçàí íå ñ 
êëèìàòè÷åñêèìè èçìåíåíèÿìè, à èìååò êîìïëåêñíóþ ïðè÷èíó, ïðè âåäóùåé ýíäîãåííîé äåÿòåëüíîñòè – 
âåðòèêàëüíûå äâèæåíèÿ, áóäèðóþùèå ïîäçåìíûå âîäû: ýôôåêò «ïîðøíåâîãî íàñîñà»), íå áåç ó÷àñòèÿ 
Êîñìîñà. Ãðÿçåâîãî âóëêàíèçìà â Òîðåéñêîé âïàäèíå íåò. Ñëåäîâàòåëüíî, î å¸ ïåðñïåêòèâàõ íà íåôòå
ãàçîíîñíîñòü ãîâîðèòü íå ïðèõîäèòñÿ. Îòìå÷àåìûå íà Òîðåå ñàëüçû èìåþò äðóãóþ ïðèðîäó è ñâÿçàíû ñ 
äåÿòåëüíîñòüþ ïîäçåìíûõ âîä â ðàéîíàõ ðàñïðîñòðàíåíèÿ ìíîãîëåòíåé ìåðçëîòû

Êëþ÷åâûå ñëîâà: Òîðåéñêèå îç¸ðà, êëèìàòè÷åñêàÿ ðèòìè÷íîñòü, íåîòåêòîíèêà, ñàëüçû, ãðÿçåâîé âóëêàíèçì, àêòèâ
íîñòü çåìíûõ íåäð, ãðóíòîâûå âîäû, ñîëíå÷íàÿ àêòèâíîñòü, Çàáàéêàëüå

The phenomenon of pulsating lakes of the drainless Torey Basin Barun and ZunTorey, located in the south of 
Transbaikalia territory, is considered. The unique peculiarity of the lakes is periodicity, mainly alternation of dis
tinctly dry and wet periods with the duration of 24 to 42 years, on average about 30 years, i.e. a strict cyclicity is 
not observed. The cause of periodicity is measured from two main positions: either climatic changes or tectonic 
processes. The analysis of the available material indicates that the cause of periodicity is complex, but with the 
leading role of tectonic processes (neotectonic fluctuations), awakening multilevel groundwater of the Tsasuch
eisky and Torey artesian basins are the main sources of lake feeding. Groundwater feeding (Uldza River, Imalka 
River) is insignificant and the inflow is spent for evaporation. Tectonic processes do not occur without the partic
ipation of the Space (solar activity, the state of the Universe), because the Earth is a coordinated space system 
and all the processes occurring in it are reflected in the state of its depths. Measures are suggested to change 
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considerably the duration of oscillations of the water surface of the Torey lakes and not to wait for the next water 
period of 15 years and more. Such measures can be compulsory influence on the activity of a lot of underground 
waters of the artesian basin, the main sources of feeding of the lakes. External influences can be ground or un
derground dosed explosions or vibration (during desiccation phases), widely used to increase the oil and gas 
flow rate in hydrocarbon production. Another remarkable phenomenon of the Torey Basin is mud volcanism in a 
form of salsa, which some researchers consider as search signs of oil and gas bearing capacity. The analysis of 
materials on mud volcanism on a global scale unequivocally indicates the absence of mud volcanism not only in 
the Torey Basin, but also in general the absence of such in Transbaikalia. The phenomenon of pulsating Torey 
lakes is not related to climatic changes, but has a complex cause, with the leading end, the “piston pump” effect, 
not without the participation of the Space. There is no mud volcanism in the Torey Basin. Consequently, it is not 
necessary to speak about its prospects for oilandgas bearing capacity. The salts observed in the Torey have a 
different nature and are connected with the activity of groundwater in the areas of permafrost spreading

Key words: Torey Lakes, climatic rhythmicity, neotectonics, salts, mud volcanism, subsurface activity, groundwater, solar 
activity, Transbaikalia

Ââåäåíèå. Íà þãå Çàáàéêàëüÿ, â ïðèãðà
íè÷íîì ðàéîíå ñ Ìîíãîëèåé, ðàñïîëà

ãàþòñÿ ñàìûå êðóïíûå ïî ïëîùàäè îç¸ðà 
ÁàðóíÒîðåé è ÇóíÒîðåé, ñîåäèíÿþùèåñÿ 
ïðîòîêîé Óòî÷è, ò. å. ýòî ñîãëàñîâàííàÿ âî
äíàÿ ñèñòåìà. Ïëîùàäü ïîâåðõíîñòè îç¸ð 
â ãîäû ïîâûøåííîé âîäíîñòè äîñòèãàåò 
880 êì2. Ãëóáèíà ÁàðóíÒîðåÿ ïîðÿäêà 4,5 ì, 
ÇóíÒîðåÿ  – 6,5 ì. Âîäà â îç¸ðàõ ìóòíàÿ, ïðî
çðà÷íîñòü 5...10 ñì, ìèíåðàëèçàöèÿ äîñòèãà
åò 10…12 ã/ë â ãîäû íèçêîãî ñòîÿíèÿ. Îç¸ðà 
ïðåäñòàâëÿþò ñîáîé îáúåêò âñåìèðíîãî ïðè
ðîäíîãî íàñëåäèÿ ÞÍÅÑÊÎ, ò. å. ïîëó÷èëè 
ìåæäóíàðîäíîå ïðèçíàíèå çà ñâîþ óíèêàëü
íîñòü. Çäåñü ðàñïîëîæåí Ãîñóäàðñòâåííûé 
ïðèðîäíûé áèîñôåðíûé çàïîâåäíèê “Äàóð
ñêèé”, ïðàêòè÷åñêè íå èìåþùèé àíàëîãîâ â 
Ìèðå è âêëþ÷¸ííûé â ñåòü áèîñôåðíûõ ðå
çåðâàíòîâ ÞÍÅÑÊÎ. Çàïîâåäíèê íàõîäèòñÿ 
â öåíòðå ÓëäçàÒîðåéñêîé áåññòî÷íîé êîòëî
âèíû, à âûñîêèé óðîâåíü áèîðàçíîîáðàçèÿ 
îáúÿñíÿåòñÿ õîðîøåé ñîõðàííîñòüþ ýêîñè
ñòåìû è íàõîæäåíèåì â ìåñòå ñóæåíèÿ Âîñ
òî÷íîÀçèàòñêîÀâñòðàëèéñêîãî ìèãðàöèîí
íîãî ïóòè ïòèö [8].

Òîðåéñêàÿ âïàäèíà ÿâëÿåòñÿ â îñíîâíîì 
ïëèêàòèâíîé ñòðóêòóðîé, íî íå ëèø¸ííîé ðàç
ðûâíîé òåêòîíèêè è ñîïóòñòâóþùåé âóëêàíè
÷åñêîé äåÿòåëüíîñòè. Îç¸ðà, ãåòåðîãåííûå 
ïî ïðîèñõîæäåíèþ, ïðèóðî÷åíû ê ìåçîçîé
ñêîé âïàäèíå, çàëîæåííîé â êîíöå þðñêîãî 
ïåðèîäà è ðàçâèâàâøåéñÿ êàê ïðåñíîâîäíûé 
âîäî¸ì ñ âíóòðåííèì ñòîêîì, à ñàìà âïàäèíà 
ñî ñòðóêòóðíîòåêòîíè÷åñêèõ ïîçèöèé ÿâëÿ
åòñÿ óíàñëåäîâàííîé ìåëîâîé. Ïîñòåïåííî 
ïðîãèáàÿñü, âïàäèíà çàïîëíÿëàñü òåððèãåí
íûìè è âóëêàíîãåííîòåððèãåííûìè îòëîæå
íèÿìè íèæíåãî ìåëà. Âáëèçè Òîðåéñêèõ îç¸ð 

èìåþòñÿ áåðåãîâûå âàëû ðàçíîé âûñîòû è 
âîçðàñòà, âîçíèêøèå ïðè ðàçëè÷íûõ óðîâíÿõ 
ñòîÿíèÿ âîä îç¸ð â ïðîøëîì, ò.å. òåêòîíè÷å
ñêèå ïðåîáðàçîâàíèÿ íåîãåí÷åòâåðòè÷íî
ãî âðåìåíè îïðåäåëèëè îáëèê ñîâðåìåííîé 
Òîðåéñêîé êîòëîâèíû. Îçåðî ìîæíî ðàññìà
òðèâàòü è êàê ðåëèêò Çàáàéêàëüñêîãî ïàëåî
îçåðà, âîçíèêøåãî â ýïîõó ìàêñèìàëüíîãî 
îëåäåíåíèÿ ñàìàðîâñêîãî âðåìåíè [4].

Îáðàçîâàíèå ñòðóêòóð Òîðåÿ èìååò íå
êîòîðûå îòëè÷èÿ: âïàäèíà ÇóíÒîðåÿ áîëåå 
ïîãðóæåííàÿ è îòâå÷àåò ãðàáåíîâîé ñòðóê
òóðå (ÇóíÒîðåéñêèé òåêòîíè÷åñêèé óñòóï 
ïîä÷åðêèâàåò ýòî), à ÁàðóíÒîðåÿ –  ñîîò
âåòñòâåííî ãðàáåíñèíêëèíàëüíîé. Îêðóæå
íèå ÇóíÒîðåÿ â áîëüøåé ñòåïåíè ñëîæåíî 
äåâîíñêèìè íàêîïëåíèÿìè óñòüáîðçèíñêîé 
ñâèòû, à îêðóæåíèå ÁàðóíÒîðåÿ – ìåëîâû
ìè âóëêàíîãåííîîñàäî÷íûìè îòëîæåíèÿìè 
òóðãèíñêîé ñâèòû. Âñÿ ýòà òåððèòîðèÿ èìå
åò ðàçëîìíîáîêîâîå ñòðîåíèå (ñî÷åòàíèå 
ãîðñòîâ è ãðàáåíîâ), ÷òî îòâå÷àåò òàêîâîìó 
õàðàêòåðó ðàçâèòèÿ ðåëüåôà íåîãåí÷åòâåð
òè÷íîãî âðåìåíè [9].

Ïðåäìåò èññëåäîâàíèÿ. Óíèêàëüíîé 
îñîáåííîñòüþ îç¸ð Òîðåÿ (ôåíîìåí) ÿâëÿ
åòñÿ ïåðèîäè÷íîñòü÷åðåäîâàíèå ÿðêî âû
ðàæåííûõ ìíîãîëåòíèõ âîäîçàñóøëèâûõ 
(ïîëíîå âûñûõàíèå) è âëàæíûõ ïåðèîäîâ 
(ìàêñèìàëüíàÿ âîäíîñòü) ïðîäîëæèòåëü
íîñòüþ 24…42 ãîäà, åñòü è áîëåå ïðîäîë
æèòåëüíûå, à â ñðåäíåì îêîëî 30 ëåò, ò. å. 
ñòðîãîé öèêëè÷íîñòè çäåñü íå íàáëþäàåòñÿ 
(ïðèáëèçèòåëüíî 15 ëåò ïîâûøåííîé âîäíî
ñòè è 15 ëåò çàñóøëèâûõ). Õàðàêòåðíî, ÷òî 
òàêîå ÷åðåäîâàíèå îõâàòûâàåò îäíîâðåìåí
íî íå îáà îçåðà. Òàê, ÁàðóíÒîðåé ïîëíîñòüþ 
âûñîõ â 2009 ã., à ÇóíÒîðåé – áëèæå ê 2018 ã., 
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÷òî îáúÿñíÿåòñÿ åãî áîëåå ãëóáîêîâîäíûì 
õàðàêòåðîì (äíèùå ÇóíÒîðåÿ íèæå òàêîâîãî 
ÁàðóíÒîðåÿ ÷óòü áîëåå 2 ì).

Ïðè÷èíà òàêîé ïåðèîäè÷íîñòè êîëå
áàíèÿ âîäíîñòè îáúÿñíÿåòñÿ ñ äâóõ ïðîòè
âîïîëîæíûõ íàèáîëåå ðàñïðîñòðàí¸ííûõ 
ïîçèöèé. Ïî îäíîé èç íèõ, îñíîâíîé è îïðå
äåëÿþùèé ôàêòîð êîëåáàíèÿ âîäíîñòè îò
âîäèòñÿ òåêòîíè÷åñêèì ïðîöåññàì [15], ïî 
äðóãîé – êîëåáàíèÿ âîäíîñòè îç¸ð ñâÿçûâà
þòñÿ ñ êëèìàòè÷åñêèìè ôàêòîðàìè [10; 11]. 
Êëèìàòè÷åñêèì ôàêòîðàì ïðèäåðæèâàþòñÿ 
èññëåäîâàòåëè, îáúÿñíÿÿ ðèòìè÷åñêèå êî
ëåáàíèÿ óðîâíÿ îç¸ð öèêëàìè ñîëíå÷íîé àê
òèâíîñòè [6]. Îäíàêî êîíòðàñòíûå êëèìàòè
÷åñêèå èçìåíåíèÿ âîçìîæíû è íàáëþäàþòñÿ 
íà áîëåå ïðîäîëæèòåëüíûõ îòðåçêàõ âðåìå
íè – äåñÿòêè, ñîòíè òûñÿ÷ ëåò â íåîïëåéñòî
öåíå, â ñâÿçè ñ ëåäíèêîâîé è ìåæëåäíèêîâîé 
äåÿòåëüíîñòüþ, à íà òåððèòîðèè Çàáàéêàëüÿ 
îòìå÷àåòñÿ 4êðàòíîå îëåäåíåíèå [4]. 

Òîðåéñêèå îç¸ðà ïðèíàäëåæàò ÓëäçàÒî
ðåéñêîé êîòëîâèíå ñåìèàðèäíûõ òåððèòîðèé 
ñ âíóòðåííèì ñòîêîì, èìåþò ïëîùàäü îêîëî 
30 òûñ. êì2 è çàíèìàþò ñåâåðíóþ ÷àñòü çíà
÷èòåëüíî áîëåå êðóïíîé áåññòî÷íîé Öåí
òðàëüíîÀçèàòñêîé âïàäèíû ñ ìíîæåñòâîì 
ñîë¸íûõ è ãîðüêîñîë¸íûõ îç¸ð, îñîáåííî 
íà òåððèòîðèè Ìîíãîëèè [3]. Ñîáñòâåííî 
Òîðåéñêàÿ êîòëîâèíà èçîìåòðè÷íîé ôîðìû, 
öåíòðàëüíóþ ÷àñòü êîòîðîé çàíèìàþò îç¸ðà, 
èìååò ïëîùàäü îêîëî 1500 êì2.

Àíàëèç èìåþùåãîñÿ ìàòåðèàëà ñâèäå
òåëüñòâóåò, ÷òî ïðè÷èíà ïóëüñèðóþùåãîñÿ 
êîëåáàíèÿ âîäíîñòè Òîðåéñêèõ îç¸ð êîì
ïëåêñíàÿ, íî ïðè âåäóùåé ðîëè òåêòîíè÷å
ñêèõ ïðîöåññîâ (âåðòèêàëüíûå äâèæåíèÿ), 
áóäèðóþùèå ìíîãîóðîâíåâûå ïîäçåìíûå 
âîäû Òîðåéñêîãî àðòåçèàíñêîãî áàññåéíà – 
îñíîâíîãî èñòî÷íèêà ïèòàíèÿ îç¸ð. Âëèÿíèå 
êëèìàòà è àòìîñôåðíûå îñàäêè ìåíåå çíà÷è
ìû. Íàïðèìåð, âûïàäåíèå ðåêîðäíîãî êîëè
÷åñòâà îñàäêîâ â 1947–1949 ãã. íå îòðàçèëîñü 
íà ðåæèìå îç¸ð, à ð. Óëäçà, ðàññìàòðèâàåìàÿ 
êàê îäèí èç èñòî÷íèêîâ ïèòàíèÿ, äî 1958 ã. 
ñáðàñûâàëà ñâîè âîäû â îç. ÕóõÍóð (Ìîí
ãîëèÿ), ÷åðåç ïðîòîêó ÒýëèíÃîë è ïîçæå âî
äû ýòîé ðåêè ïîòåêëè â êîòëîâèíó Òîðèéñêèõ 
îç¸ð [15]. 

Òåêòîíè÷åñêèå ïðîöåññû, â òîì ÷èñ
ëå ñîâðåìåííûå, ëåæàò â îñíîâå êîëåáàíèé 
âîäíîñòè ðåæèìà Òîðåéñêèõ îç¸ð, à èçîìå
òðè÷íûå âåðòèêàëüíûå äâèæåíèÿ, ñóùåñòâî
âàíèå êîòîðûõ ïîäòâåðæäàåòñÿ àíàëèçîì 

ðåëüåôà (îìîëîæåíèå îâðàæíîé ñåòè, òåê
òîíè÷åñêèå óñòóïû, ìíîãî÷èñëåííûå áåðå
ãîâûå ôîðìû, òåððàñîâûå óðîâíè, ýîëîâûå 
ïðîöåññû, ãîðèçîíòû ïîãðåá¸ííîé ïî÷âû), 
ò. å. ñëåäû íîâåéøåé òåêòîíèêè øèðîêî ïðî
ÿâëåíû â Òîðåéñêîé êîòëîâèíå [14; 15].

Òåêòîíè÷åñêèå ïðîöåññû, îäíàêî, ïðî
ÿâëÿþòñÿ íå áåç ó÷àñòèÿ êîñìè÷åñêèõ ñèë, 
ïîñêîëüêó Çåìëÿ – îòêðûòàÿ, äèíàìè÷åñêàÿ, 
âûñîêîîðãàíèçîâàííàÿ ñèñòåìà, è âñå ïðî
öåññû, ïðîèñõîäÿùèå â Êîñìîñå, îòðàæà
þòñÿ íà ñîñòîÿíèè å¸ íåäð è íå òîëüêî, ò.å. 
Êîñìîñ ïðÿìîé è îïîñðåäîâàííûé ó÷àñòíèê 
ïðîöåññîâ, ïðîèñõîäÿùèõ íà ïîâåðõíîñòè è 
â íåäðàõ Çåìëè. Òàêèå âçàèìîäåéñòâèÿ îùó
ùàþòñÿ, ïðåæäå âñåãî, ñî ñòîðîíû áëèæíåãî 
Êîñìîñà, îêîëîñîëíå÷íîå ïðîñòðàíñòâî – 
ñîëíå÷íàÿ àêòèâíîñòü, ñîëíå÷íîçåìíûå è 
ëóííîçåìíûå öèêëû, èìåþùèå âçàèìîñâÿ
çàííóþ ïðèðîäó. Õîòÿ ñòðîãîé ïåðèîäè÷íî
ñòè ñîëíå÷íîé àêòèâíîñòè íå íàáëþäàåòñÿ, à 
íàèáîëåå èçó÷åííûé ñîëíå÷íûé öèêë ñ äëè
òåëüíîñòüþ îêîëî 11 ëåò èçìåíÿåòñÿ îò 7 äî 
17 ëåò çà âðåìÿ íàáëþäåíèÿ çà XVIIIXX ââ. 
Ïðè÷¸ì, öèêë õàðàêòåðèçóåòñÿ äîâîëüíî áû
ñòðûì óâåëè÷åíèåì ÷èñëà ñîëíå÷íûõ ïÿòåí 
(îêîëî 4 ëåò) è â ïîñëåäóþùåì áîëåå ìåä
ëåííîì (îêîëî 7 ëåò) åãî óìåíüøåíèåì. Âû
äåëÿþò åù¸ óäâîåííûé öèêë – îêîëî 22 ëåò è 
âåêîâûå öèêëû Ñîëíå÷íîé àêòèâíîñòè, à òàê
æå ìåíåå âûðàæåíû öèêëû äëèòåëüíîñòüþ 
íåñêîëüêî òûñÿ÷ ëåò.

Óñòàíîâëåíî, ÷òî íàøà ïëàíåòà èñïûòû
âàåò ïîñòîÿííóþ ýíåðãåòè÷åñêóþ ïîäïèòêó, 
ñâÿçàííóþ ïðåæäå âñåãî ñ ñîëíå÷íîé àêòèâ
íîñòüþ, ÷òî âûðàæàåòñÿ óñèëåíèåì ñåéñìî
òåêòîíè÷åñêîé è âóëêàíè÷åñêîé äåÿòåëüíî
ñòè. Ó÷èòûâàÿ, ÷òî î÷åðåäíàÿ ïåðåñòðîéêà 
ñîëíå÷íîé àêòèâíîñòè íàñòóïèò ëèøü ê 2030 ã. 
(25é öèêë êîëè÷åñòâà ñîëíå÷íûõ ïÿòåí) [1], 
ê ýòîìó âðåìåíè ñëåäóåò îæèäàòü ìàêñèìóì 
âîäíîé ïîâåðõíîñòè Òîðåéñêèõ îç¸ð, êîòî
ðûå â íàñòîÿùåå âðåìÿ íàõîäÿòñÿ â ñòàäèè 
çàïîëíåíèÿ. Îòìå÷àþòñÿ è âëèÿíèÿ äàëüíå
ãî Êîñìîñà (ïóëüñàðû, âçðûâû ñâåðõíîâûõ 
çâåçä), ñîáûòèÿ è êàòàêëèçìû âî Âñåëåííîé, 
íàõîäÿùèõ îòðàæåíèå è íà Çåìëå.

Òàêèì îáðàçîì, ñîëíå÷íàÿ àêòèâíîñòü, 
ïóëüñàöèè ðàçìåðà Ñîëíöà (áëèæíèé Êîñ
ìîñ) ÿâëÿþòñÿ ñâîåîáðàçíûì òðèããåðîì, áó
äèðóþùèì ïîäçåìíûå âîäû àðòåçèàíñêîãî 
áàññåéíà Òîðåéñêîé âïàäèíû, ÷òî îòðàæàåò
ñÿ íà öèêëè÷íîñòè âîäíîñòè îç¸ð, ñâÿçàííîé 
ñ âåðòèêàëüíûìè äâèæåíèÿìè è òâ¸ðäûìè 
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ïðèëèâàìè çåìíûõ íåäð (äî 0,5 ì), èìåþùè
ìè ðàçëè÷íóþ äëèòåëüíîñòü. ×òîáû â çíà÷è
òåëüíîé ìåðå èçìåíèòü ïðîäîëæèòåëüíîñòü 
êîëåáàíèé âîäíîé ïîâåðõíîñòè Òîðåéñêèõ 
îçåð, ò. å. íå æäàòü î÷åðåäíîé âîäíîñòè 
(15 ëåò è áîëåå), ïîñêîëüêó åå îòñóòñòâèå 
ïàãóáíî îòðàæàåòñÿ è ïðèâîäèò ê êîðåííûì 
èçìåíåíèÿì ýêîñèñòåìû çàïîâåäíèêà «Äà
óðñêèé», ïðåäëàãàåòñÿ ïðèíóäèòåëüíîå âîç
äåéñòâèå íà äåÿòåëüíîñòü ïîäçåìíûõ âîä 
(à èõ â ðàéîíå Òîðåÿ ïÿòü óðîâíåé), îñíîâ
íûõ ïîñòàâùèêîâ âîä, ïèòàþùèõ îçåðà. Òà
êèìè âîçäåéñòâèÿìè ìîãóò áûòü íàçåìíûå 
èëè ïîäçåìíûå äîçèðîâàííûå âçðûâû èëè 
âèáðàöèÿ, øèðîêî èñïîëüçóåìûå äëÿ ïî
âûøåíèÿ äåáèòà íåôòè è ãàçà ïðè äîáû÷å 
óãëåâîäîðîäíîãî ñûðüÿ, à äåáèò ð. Óëäçà, 
îñíîâíîé íàçåìíûé èñòî÷íèê ïèòàíèÿ Òî
ðåéñêèõ îçåð, ìîæåò áûòü âïîëíå âîñïîëíåí 
çà ñ÷åò ñòðîèòåëüñòâà òðóáîïðîâîäà (îêîëî 
40 êì îò ð. Îíîí (ñì. ðèñóíîê)1. 

Ïðîåêò ïåðåáðîñêè âîä Îíîíà

1 Salikhov V. S. To the problem of the Torey lakes // Evolution of Biosphere and Technogenesis: Conference Series “Earth and 
Enviromental science”. – Chita: Siberian Branch of the Russian Academy of Sciences, 2022. – Ð. 1.

Ãèäðîãåîëîãè÷åñêèå è ñòðóêòóðíîòåê
òîíè÷åñêèå óñëîâèÿ â Òîðåéñêîé êîòëîâèíå 
âïîëíå äîïóñêàþò òàêèå âîçäåéñòâèÿ. Èñ
ñëåäóåìàÿ òåððèòîðèÿ îòíîñèòñÿ ê ÎíîíÒî
ðåéñêîé êðàåâîé íåîòåêòîíè÷åñêîé çîíå, 
âêëþ÷àþùåé ÓñòüÁîðçèíñêèé ïðîòÿæåííûé 
(áîëåå 80 êì) ñèíêëèíîðèé ñåâåðîçàïàäíîãî 
ïðîñòèðàíèÿ, â ñîñòàâå êîòîðîãî âûäåëÿþòñÿ 
ñòðóêòóðû áîëåå ìåëêîãî ïîðÿäêà, âêëþ÷àÿ 
Òîðåéñêóþ âïàäèíó. Çäåñü âûäåëÿþòñÿ íåî
òåêòîíè÷åñêèå ñòðóêòóðû, ïðåäñòàâëÿþùèå 
ñîáîé ñî÷åòàíèå ãîðñòîâ, ïîäíÿòûõ è îïó
ùåííûõ ñòóïåíåé ãðàáåíîâ. Ðàçëîìíîáëî
êîâîå ñòðîåíèå ïîä÷¸ðêèâàåòñÿ êðóïíûìè 
äîëãîæèâóùèìè ãëóáèííûìè ðàçëîìàìè 
(ÇóíÒîðåéñêèé, Âîñòî÷íîÒîðåéñêèé è äð.), 
ñ êîòîðûìè ñâÿçàíû âîñõîäÿùèå ðîäíèêè, 
äåéñòâóþùèå êðóãëîãîäè÷íî [3]. Ê ÓñòüÁîð
çèíñêîìó ñèíêëèíîðèþ ïðèóðî÷åíû àðòåçè
àíñêèå áàññåéíû – Öàñó÷åéñêèé è Òîðåéñêèé, 
ðåãóëèðóþùèå âîäíîñòü îç¸ð.
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Äðóãîå ïðèìå÷àòåëüíîå ÿâëåíèå íà òåð
ðèòîðèè Òîðåéñêèõ îç¸ð – ïðîÿâëåíèå ãðÿ
çåâîãî âóëêàíèçìà â âèäå ñàëüç, êîòîðûå 
íåêîòîðûìè èññëåäîâàòåëÿìè ðàññìàòðè
âàþòñÿ êàê ïîèñêîâûå ïðèçíàêè íåôòåãàçî
íîñíîñòè Òîðåéñêîé âïàäèíû [7; 13]. Îäíàêî 
àíàëèç ìàòåðèàëîâ ïî ãðÿçåâîìó âóëêàíèçìó 
â ìèðîâîì ìàñøòàáå îäíîçíà÷íî ñâèäåòåëü
ñòâóåò îá îòñóòñòâèè ãðÿçåâîãî âóëêàíèçìà 
íå òîëüêî â Òîðåéñêîé âïàäèíå, íî è âîîáùå 
îá îòñóòñòâèè òàêèõ óñëîâèé â Çàáàéêàëüå. 
Ãðÿçåâîé âóëêàíèçì âîçìîæåí ïðè íàëè÷èè 
ìîùíîé îñàäî÷íîé òîëùè (íå ìåíåå 4 êì), à 
òàêæå ïðèñóòñòâèÿ â íåé ãëèíèñòûõ ïîðîä. Ê 
òîìó æå, ãðÿçåâîé âóëêàíèçì ÿâëåíèå ãëóáèí
íîå, î÷àãè çàðîæäåíèÿ íàõîäÿòñÿ â ñðåäíåì 
â ìèðå íà 5…7 êì, à â îòäåëüíûõ ðåãèîíàõ è 
íà ãëóáèíå îêîëî 20 êì [12]. Òàêèì óñëîâèÿì 
îòâå÷àåò ðèôòîâàÿ âïàäèíà îç. Áàéêàë, ãäå è 
çàôèêñèðîâàíû âïåðâûå ãðÿçåâûå âóëêàíû 
åù¸ â 2001 ã. [2]. Çäåñü ìîùíîñòü îñàäî÷íûõ 
íàêîïëåíèé äî ôóíäàìåíòà âïàäèíû ñîñòàâ
ëÿåò 7...8 êì, à ìîùíîñòü òàêîâûõ íà Òîðåå – 
íå áîëåå 150 ì.

Çàêëþ÷åíèå. Ôåíîìåí ïóëüñèðóþùèõ 
îç¸ð Òîðåÿ ñâÿçàí íå ñ êëèìàòè÷åñêèìè èç
ìåíåíèÿìè, à ñ ýíäîãåííîé äåÿòåëüíîñòüþ, 
òåêòîíè÷åñêèìè êîëåáàíèÿìè, áóäèðóþùèìè 
ïîäçåìíûå âîäû àðòåçèàíñêîãî áàññåéíà, 
íå áåç ó÷àñòèÿ áëèæíåãî  Êîñìîñà. Ïîñëåä
íèé ïðîÿâëåí â âèäå ñîëíå÷íîé àêòèâíîñòè, 
ïðèâîäÿùåé â äâèæåíèå ìíîãîóðîâíåâûå 
ïîäçåìíûå âîäû àðòåçèàíñêîãî áàññåéíà 
ÓñòüÁîðçèíñêîãî ñèíêëèíîðèÿ, â êîòîðîì 
âûäåëÿåòñÿ äâà âîäîíîñíûõ êîìïëåêñà: 
îäèí èç íèõ ñâÿçàí ñ ÷åòâåðòè÷íûìè è íå
îãåí÷åòâåðòè÷íûìè îòëîæåíèÿìè (ïëà
ñòîâîïîðîâûå âîäû), äðóãîé êîìïëåêñ – 
òðåùèííûå, ïëàñòîâîòðåùèííûå âîäû â 
òåððèãåííûõ, âóëêàíîãåííîòåððèãåííûõ 
ìåëîâûõ îòëîæåíèÿõ, à òàêæå òðåùèííûõ, 
òðåùèííîêàðñòîâûõ ïîäçåìíûõ âîä â îòëî
æåíèÿõ ïàëåîçîÿ [3]. 

Ýòèõ âîä âïîëíå äîñòàòî÷íî äëÿ äåÿ
òåëüíîñòè Òîðåéñêèõ îç¸ð, à èõ êîëåáàíèÿ 
ìîæíî ñðàâíèòü ñ ðàáîòîé «ïîðøíåâîãî íà
ñîñà», çàïóñêàåìîãî öèêëàìè ñîëíå÷íîé àê

òèâíîñòè. Ïðè äâèæåíèè ïîðøíÿ ââåðõ âî
äû Òîðåÿ «çàñàñûâàþòñÿ» â àðòåçèàíñêèé 
áàññåéí (ôàçà èññóøåíèÿ), à ïðè îïóñêàíèè 
ïîðøíÿ âîäû «âûäàâëèâàþòñÿ» â Òîðåéñêèå 
îç¸ðà (ôàçà íàïîëíåíèÿ). Ðåãóëÿòîð òàêèõ 
äâèæåíèé – íàõîæäåíèå Òîðåéñêîé âïàäèíû 
â àíîìàëüíîé çîíå (íàèáîëåå íèçêîé) Öåí
òðàëüíîÀçèàòñêîé áåññòî÷íîé êîòëîâèíå è 
áîëåå êðóïíîé ìîðôîñòðóêòóðå – Äàëàéíîð
ñêîãî ìåæãîðíîãî ïîíèæåíèÿ ãîáèéñêîãî òè
ïà. Òðåùèííûå âîäû ðàçëè÷íûõ ñîîðóæåíèé 
âîäîñáîðà îáëàäàþò çíà÷èòåëüíûìè ðåñóð
ñàìè è èãðàþò âàæíóþ ðîëü â ïèòàíèè ãëó
áîêèõ ãîðèçîíòîâ àðòåçèàíñêîãî áàññåéíà ñ 
âîñõîäÿùèìè èñòî÷íèêàìè, ðàâíî êàê è çîíû 
ëèíåéíî âûòÿíóòûõ òåêòîíè÷åñêèõ íàðóøå
íèé, îáâîäí¸ííûõ â ðàçíîé ñòåïåíè òðåùèí
íîæèëüíûìè âîäàìè. Òàêèå íàðóøåíèÿ ÿâ
ëÿþòñÿ êðóïíûìè êîëëåêòîðàìè ïîäçåìíûõ 
âîä ðàçëè÷íûõ âîäîíîñíûõ êîìïëåêñîâ [3] è 
èãðàþò âàæíóþ ðîëü â «ýôôåêòå ïîðøíåâîãî 
íàñîñà», îáåñïå÷èâàÿ ãëóáîêóþ öèðêóëÿöèþ 
âîä, êàê òðàíçèòíàÿ ñèñòåìà.

Òåêòîíè÷åñêèå êîëåáàíèÿ Òîðåéñêàÿ 
âïàäèíà èñïûòûâàëà è â ïðîøëîì. Òàê, â íå
îãåíå ýòî ïîäòâåðæäàåòñÿ ïåðåðûâàìè â 
îñàäêîíàêîïëåíèè, à â äíèùå Òîðåéñêèõ îçåð 
ôèêñèðóåòñÿ êîðà âûâåòðèâàíèÿ â ìåëîâûõ 
îòëîæåíèÿõ, íà êîòîðûõ ñ ðàçìûâîì çàëå
ãàåò èìàëêèíñêàÿ ñâèòà ñðåäíåãî ìèîöåíà 
(10…15 ìëí ëåò íàçàä) [4].

Áîëåå ìàñøòàáíûå êîëåáàíèÿ ïîä÷åð
êèâàþòñÿ ïóëüñàöèÿìè Çåìëè – ÷åðåäîâà
íèå â èñòîðèè åå ðàçâèòèÿ ïåðèîäîâ ñæà
òèÿ è ðàñøèðåíèÿ äëèòåëüíîñòüþ ìëí. ëåò è 
ñâÿçàííûå ñ ïåðèîäè÷åñêèì óâåëè÷åíèåì è 
óìåíüøåíèåì ðàäèóñà Çåìëè íå áåç ó÷àñòèÿ 
Êîñìîñà.

Ãðÿçåâîãî âóëêàíèçìà â Òîðåéñêîé âïà
äèíå, ðàâíî êàê è âîîáùå â Çàáàéêàëüå, íåò. 
Ñëåäîâàòåëüíî, î å¸ ïåðñïåêòèâàõ íà íåôòå
ãàçîíîñíîñòü ãîâîðèòü íå ïðèõîäèòñÿ. Îòìå
÷àåìûå íà Òîðåå ñàëüçû, êàê è â Äîðîíèíñêîé 
âïàäèíå, èìåþò äðóãóþ ïðèðîäó è ñâÿçàíû ñ 
äåÿòåëüíîñòüþ ïîäçåìíûõ âîä ðàéîíîâ ðàñ
ïðîñòðàíåíèÿ ìíîãîëåòíåé ìåðçëîòû.  
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âàòåëüñêóþ è îáùåñòâåííîïîëèòè÷åñêóþ ðàáîòó íàãðàæäåí ìåäàëüþ «Çà çàñëóãè ïåðåä ãîðî
äîì ×èòà» (2016).

Îêîí÷èë ×èòèíñêèé ïîëèòåõíè÷åñêèé èíñòèòóò (1981). Ïîñëå îêîí÷àíèÿ àñïèðàíòóðû 
Ëåíèíãðàäñêîãî ïîëèòåõíè÷åñêîãî èíñòèòóòà èì. Ì. È. Êàëèíèíà â 1986 ã. óñïåøíî çàùèòèë 
äèññåðòàöèþ íà ñîèñêàíèå ó÷åíîé ñòåïåíè êàíäèäàòà òåõíè÷åñêèõ íàóê. Ñ 1986 ã. ðàáîòàåò â 
ÇàáÃÓ. Â 1998 ã. íàçíà÷åí íà äîëæíîñòü äåêàíà ýíåðãåòè÷åñêîãî ôàêóëüòåòà, çàòåì äèðåêòîðà 
Ýíåðãåòè÷åñêîãî èíñòèòóòà (2000), ïåðâûé ïðîðåêòîð ÇàáÃÓ (2004–2012).

Ðàçðàáîòàë îðèãèíàëüíûé ñïîñîá î÷èñòêè äûìîâûõ ãàçîâ êîòëîâ ñ ïðèìåíåíèåì ìåñòíî
ãî ïðèðîäíîãî ñûðüÿ (öåîëèòîâ); ïðåäëîæèë ðÿä ñïîñîáîâ è ìåòîäîâ îïòèìèçàöèè ðåæèìîâ 
ðàáîòû è òåïëîâûõ ñõåì ÒÝÑ; ïîä åãî ðóêîâîäñòâîì âíåäðåíî áîëåå òðåõñîò ýíåðãîñáåðåãàþ
ùèõ ìåðîïðèÿòèé íà ðàçëè÷íûõ îáúåêòàõ ðåãèîíà, äàþùèõ çíà÷èòåëüíûé ýêîíîìè÷åñêèé ýô
ôåêò; àêòèâíî ðàáîòàåò â îáëàñòè ïðîìûøëåííîé áåçîïàñíîñòè.

Îñíîâàòåëü Çàáàéêàëüñêîé øêîëû ó÷åíûõòåïëîýíåðãåòèêîâ. Ðóêîâîäèòåëü àñïèðàíòóðû, 
ïîä ðóêîâîäñòâîì Ñ. À. Èâàíîâà ïîäãîòîâëåíî 15 êàíäèäàòîâ òåõíè÷åñêèõ íàóê. ×ëåí êîíñóëü
òàòèâíîãî ñîâåòà ïî íàó÷íîòåõíè÷åñêîé ïîëèòèêå è èííîâàöèÿì ïðè Ãóáåðíàòîðå Çàáàéêàëü
ñêîãî êðàÿ. Àâòîð áîëåå 200 íàó÷íûõ ïóáëèêàöèé, â òîì ÷èñëå ìîíîãðàôèè è ó÷åáíûå ïîñîáèÿ ñ 
ãðèôîì Ìèíèñòåðñòâà îáðàçîâàíèÿ ÐÔ, 9 àâòîðñêèõ ñâèäåòåëüñòâ íà èçîáðåòåíèÿ è ïàòåíòîâ. 
Â 2012 ã. çàùèòèë äèññåðòàöèþ íà ñîèñêàíèå ó÷åíîé ñòåïåíè äîêòîðà òåõíè÷åñêèõ íàóê íà òå
ìó «Ïîâûøåíèå ýôôåêòèâíîñòè ðàáîòû òåïëîýíåðãåòè÷åñêîãî îáîðóäîâàíèÿ ýëåêòðîñòàíöèé 
â ýíåðãîñèñòåìàõ ñ ïðåîáëàäàþùåé äîëåé ÒÝÖ çà ñ÷åò ñîâåðøåíñòâîâàíèÿ òåïëîâûõ ñõåì è 
ðåæèìîâ ðàáîòû (íà ïðèìåðå Çàáàéêàëüñêîãî êðàÿ)».

Êîëè÷åñòâî ñòàòåé â Scopus –19. 
Êîëè÷åñòâî öèòèðîâàíèé â Scopus –33. 
Èíäåêñ Õèðøà â Scopus – 3. 
Scopus  ID –57149911400.  
Êîëè÷åñòâî ñòàòåé â ÐÈÍÖ –195. 
Êîëè÷åñòâî öèòèðîâàíèé â ÐÈÍÖ – 844.
Êîëè÷åñòâî ñòàòåé â æóðíàëàõ èç ïåðå÷íÿ ÂÀÊ – 77. 
Èíäåêñ Õèðøà â ÐÈÍÖ – 14. 
SPINêîä: 94594405, AuthorID: 596312.
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Ïåðå÷åíü òðåáîâàíèé è óñëîâèé ïóáëèêàöèè ñòàòåé â íàó÷íîì æóðíàëå 
«Âåñòíèê Çàáàéêàëüñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà»

1. Ïðàâèëà ïóáëèêàöèè ñòàòåé â æóðíàëå

1.1. Ìàòåðèàë, ïðåäëàãàåìûé äëÿ ïóáëèêàöèè, äîëæåí ÿâëÿòüñÿ îðèãèíàëüíûì, íåîïóáëèêîâàííûì ðàíåå â äðó
ãèõ ïå÷àòíûõ èçäàíèÿõ. Ñîãëàñèå íà ïóáëèêàöèþ íåîáõîäèìî ïîäòâåðäèòü ëè÷íîé ïîäïèñüþ êàæäîãî àâòîðà â êîí
öå ñòàòüè. Ðåêîìåíäóåìûé îáúåì ñòàòüè – 0,5...1 ïå÷. ë. (8…16 ñ.). Â îáúåì ðóêîïèñè âêëþ÷åíû àííîòàöèÿ è ñïè
ñîê ëèòåðàòóðû. Ïóáëèêàöèÿ ñòàòüè ïëàòíàÿ – 335 ð. çà îäíó ñòðàíèöó ìàøèíîïèñíîãî òåêñòà (èíòåðâàë 1,5; ðàçìåð 
øðèôòà – 14).  Îïëàòà ïðîèçâîäèòñÿ ïîñëå óòâåðæäåíèÿ òåêñòà ñòàòüè ðåäàêöèîííûì ñîâåòîì. Äëÿ ñîòðóäíèêîâ ÇàáÃÓ, 
àñïèðàíòîâ è äîêòîðîâ âñåõ âóçîâ ïóáëèêàöèÿ ñòàòåé – çà ñ÷åò ñðåäñòâ óíèâåðñèòåòà. Ïî÷òîâûå óñëóãè çà ïåðåñûë
êó àâòîðñêîãî ýêçåìïëÿðà ñîñòàâëÿþò 200 ð. (ðåêâèçèòû äëÿ îïëàòû ìîæíî íàéòè ïî ññûëêå http://zabgu.ru/php/page.
php?query=rekvizity%27_zabgu â ïëàòåæå íåîáõîäèìî îòìåòèòü «çà óñëóãè ÐÈÊ».). Êîïèþ êâèòàíöèè îá îïëàòå âûñûëàòü íà 
ýëåêòðîííûé àäðåñ rikromanovachita@mail.ru.

1.2. Ðåäàêöèîííàÿ êîëëåãèÿ îñòàâëÿåò çà ñîáîé ïðàâî íà íàó÷íîå è ëèòåðàòóðíîå ðåäàêòèðîâàíèå ñòàòåé áåç èçìåíå
íèÿ íàó÷íîãî ñîäåðæàíèÿ àâòîðñêîãî âàðèàíòà. Çà òî÷íîñòü âîñïðîèçâåäåíèÿ èìåí, öèòàò, ôîðìóë, öèôð íåñåò îòâåòñòâåí
íîñòü àâòîð. Ïðèñëàííûå ðóêîïèñè àâòîðàì íå âîçâðàùàþòñÿ.

1.3. Ðåäàêöèÿ íàó÷íîãî æóðíàëà «Âåñòíèê Çàáàéêàëüñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà» îñóùåñòâëÿåò íåçàâèñè
ìîå ðåöåíçèðîâàíèå ñòàòåé. Ñòàòüÿ, íàïðàâëåííàÿ àâòîðó íà äîðàáîòêó, äîëæíà áûòü âîçâðàùåíà â ðåäàêöèþ (ñ ïîìåòêîé 
«èñïðàâëåííàÿ») â òå÷åíèå 10 äíåé, â ïðîòèâíîì ñëó÷àå îíà áóäåò îòêëîíåíà. Äîðàáîòàííûé âàðèàíò ñòàòüè ðåöåíçèðóåòñÿ 
è ðàññìàòðèâàåòñÿ çàíîâî.

1.4. Ìàòåðèàëû ñòàòüè ïðåäîñòàâëÿþòñÿ: 
à)  ïî ýëåêòðîííîé ïî÷òå: rikromanovachita@mail.ru; 
á) íà ïî÷òîâûé àäðåñ: 672039, ã. ×èòà, óë. ÀëåêñàíäðîÇàâîäñêàÿ, 30, Çàáàéêàëüñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, 

ðåäàêöèÿ æóðíàëà «Âåñòíèê Çàáàéêàëüñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà»; 
â) íåïîñðåäñòâåííî â ðåäàêöèþ (êîðïóñ 01, êàá. 320). 
Ïî âîïðîñàì ïóáëèêàöèè ñòàòåé îáðàùàòüñÿ ê ãëàâíîìó ðåäàêòîðó æóðíàëà – Ðîìàíîâîé Íåëëè Ïåòðîâíå – ïî òåë.: 

(3022) 218873; ôàêñ (3022) 416444; Email: rikromanovachita@mail.ru 

2. Êîìïëåêòíîñòü è ôîðìà ïðåäîñòàâëåíèÿ àâòîðñêèõ ýêçåìïëÿðîâ

2.1. Ïðåäîñòàâëÿåìûå ìàòåðèàëû äîëæíû ñîäåðæàòü: 
– íàó÷íîå íàïðàâëåíèå; 
– øèôð ÓÄÊ; 
– ôàìèëèþ, èìÿ, îò÷åñòâî àâòîðà (ñîàâòîðîâ) (ïîëíîñòüþ) (íà ðóññêîì è àíãëèéñêîì ÿçûêàõ);
– íàçâàíèå ñòàòüè (íà ðóññêîì è àíãëèéñêîì ÿçûêàõ);
– àííîòàöèþ – 200–250 ñëîâ (íà ðóññêîì è àíãëèéñêîì ÿçûêàõ). Â àííîòàöèè äîëæíû áûòü îòðàæåíû: ââåäåíèå, 

àêòóàëüíîñòü, îáúåêò, ïðåäìåò, öåëü, çàäà÷è, ìåòîäîëîãèÿ è ìåòîäû èññëåäîâàíèÿ, ðàçðàáîòàííîñòü òåìû, ðåçóëüòàòû 
èññëåäîâàíèÿ, âûâîäû. Ïî àííîòàöèè ÷èòàòåëü äîëæåí îïðåäåëèòü, ñòîèò ëè îáðàùàòüñÿ ê ïîëíîìó òåêñòó ñòàòüè äëÿ ïîëó
÷åíèÿ áîëåå ïîäðîáíîé, èíòåðåñóþùåé åãî èíôîðìàöèè; 

– êëþ÷åâûå ñëîâà èëè ñëîâîñî÷åòàíèÿ – íå ìåíåå 10 (íà ðóññêîì è àíãëèéñêîì ÿçûêàõ); 
– îñíîâíóþ ÷àñòü. Òåêñò ñòàòüè äîëæåí èìåòü ñëåäóþùóþ ñòðóêòóðó: ââåäåíèå, àêòóàëüíîñòü, îáúåêò, ïðåäìåò, öåëü, 

çàäà÷è, ìåòîäîëîãèÿ è ìåòîäû èññëåäîâàíèÿ, ðàçðàáîòàííîñòü òåìû, ðåçóëüòàòû èññëåäîâàíèÿ, âûâîäû. 
– ñïèñîê ëèòåðàòóðû (íå áîëåå ÷åì 5ëåòíåé äàâíîñòè) 15 èñòî÷íèêîâ (ïðàâèëà îôîðìëåíèÿ ñì. â ï. 2.4); 
– ñâåäåíèÿ îá àâòîðå (àâòîðàõ): ôàìèëèÿ, èìÿ, îò÷åñòâî, ó÷åíàÿ ñòåïåíü, ó÷åíîå çâàíèå, çàíèìàåìàÿ äîëæíîñòü, 

ìåñòî ðàáîòû, ãîðîä, ñòðàíà, êîíòàêòíûé òåëåôîí è email, ïî÷òîâûé àäðåñ ñ èíäåêñîì (äëÿ îòïðàâëåíèÿ æóðíàëà) (íà 
ðóññêîì è àíãëèéñêîì ÿçûêàõ); 

– íàó÷íûå èíòåðåñû àâòîðà (àâòîðîâ) (íà ðóññêîì è àíãëèéñêîì ÿçûêàõ); 
– öâåòíóþ ôîòîãðàôèþ àâòîðà (àâòîðîâ) íà áåëîì ôîíå (äåëîâîé ñòèëü) â ýëåêòðîííîé âåðñèè â ôîðìàòå *.JPG, 

*.BMP èëè *.TIFF, ðàçìåð ôàéëà äî 1 MB; 
– ðåöåíçèþ íàó÷íîãî ðóêîâîäèòåëÿ, êîíñóëüòàíòà èëè ñïåöèàëèñòà, çàíèìàþùåãîñÿ òåìîé çàÿâëåííîãî èññëåäîâà

íèÿ (îðèãèíàëüíàÿ èëè ýëåêòðîííàÿ âåðñèÿ). Â ðåöåíçèè äîëæíà áûòü óêàçàíà êîíòàêòíàÿ èíôîðìàöèÿ ðåöåíçåíòà; 
– ýêñïåðòíîå çàêëþ÷åíèå î âîçìîæíîñòè îïóáëèêîâàíèÿ ñòàòüè â îòêðûòîé ïå÷àòè (ñêàíèðîâàííàÿ êîïèÿ) (îáðàçåö 

– íà ñàéòå www.zabgu.ru); 
– ðåçóëüòàò îðèãèíàëüíîñòè òåêñòà, ïðîâåðåííîãî íà ïëàãèàò æåëàòåëüíî â ñèñòåìå «Àíòèïëàãèàò» (info@antiplagiat.

ru) (íåîáõîäèìî ïðåäîñòàâèòü ñâåäåíèÿ îá îðèãèíàëüíîñòè òåêñòà).
2.2. Îáùèå ïðàâèëà îôîðìëåíèÿ òåêñòà
Ñòàòüþ íà ýëåêòðîííîì íîñèòåëå ñëåäóåò ñîõðàíÿòü ïîä èìåíåì, ñîîòâåòñòâóþùèì ôàìèëèè ïåðâîãî àâòîðà, íàáè

ðàåòñÿ â ïðîãðàììå Microsoft Office Word. 
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Ðåêîìåíäóåòñÿ ñîáëþäàòü ñëåäóþùèå óñòàíîâêè: 
Ïàðàìåòðû ñòðàíèöû: âåðõíåå è íèæíåå ïîëÿ – 2,5 ñì, ëåâîå – 3 ñì, ïðàâîå – 1 ñì; îðèåíòàöèÿ – êíèæíàÿ; ïåðåíîñ – 

àâòîìàòè÷åñêèé. Àáçàöíûé îòñòóï – 1,25 ñì. Íóìåðàöèÿ ñòðàíèö – íà íèæíåì ïîëå. Øðèôò – Times New Roman, ðàçìåð – 14 ïò, 
ìåæñòðî÷íûé èíòåðâàë – 1,5. Ôîðìàò áóìàãè – À4.

Äëÿ àêöåíòèðîâàíèÿ ýëåìåíòîâ òåêñòà ðåêîìåíäóåòñÿ èñïîëüçîâàòü êóðñèâ. Âûäåëåíèå òåêñòà æèðíûì øðèôòîì è 
ïîä÷åðêèâàíèå íå äîïóñêàåòñÿ. 

2.3. Ôîðìóëû, ðèñóíêè, òàáëèöû
Ïðè èñïîëüçîâàíèè ôîðìóë (êðîìå çàãîëîâêà ñòàòüè è àííîòàöèè) ðåêîìåíäóåòñÿ ïðèìåíÿòü Microsoft Equation 3 ïðè 

óñòàíîâêàõ: ýëåìåíòû ôîðìóëû — êóðñèâîì; äëÿ ãðå÷åñêèõ áóêâ è ñèìâîëîâ — øðèôò Symbol, äëÿ îñòàëüíûõ ýëåìåíòîâ — 
Times New Roman (èñïîëüçîâàíèå áóêâ ðóññêîãî àëôàâèòà â ôîðìóëå íåæåëàòåëüíî). Ðàçìåð ñèìâîëîâ: îáû÷íûé — 14 ïò, 
êðóïíûé èíäåêñ — 10 ïò, ìåëêèé èíäåêñ — 7 ïò, êðóïíûé ñèìâîë — 18 ïò, ìåëêèé ñèìâîë — 14 ïò. Ýêñïîçèöèè ýëåìåíòîâ 
ôîðìóë â òåêñòå ñëåäóåò îôîðìëÿòü â âèäå ôîðìóë. Ïîÿñíåíèå çíà÷åíèé ñèìâîëîâ è ÷èñëîâûõ êîýôôèöèåíòîâ ðåêîìåí
äóåòñÿ ïðèâîäèòü íåïîñðåäñòâåííî ïîä ôîðìóëîé â òîé æå ïîñëåäîâàòåëüíîñòè, â êîòîðîé îíè äàíû â ôîðìóëå. Ôîðìóëû 
ñëåäóåò íóìåðîâàòü ïîðÿäêîâîé íóìåðàöèåé àðàáñêèìè öèôðàìè â êðóãëûõ ñêîáêàõ, íàïðèìåð, À = à:â, (1). Ññûëêè â 
òåêñòå íà ïîðÿäêîâûå íîìåðà ôîðìóë îôîðìëÿþò â ñêîáêàõ, íàïðèìåð, … â ôîðìóëå (1).

Ðèñóíêè íåîáõîäèìî âûïîëíÿòü ñ ðàçðåøåíèåì 300 dpi; ïðåäîñòàâëÿòü â âèäå îòäåëüíûõ ôàéëîâ ñ ðàñøèðåíèåì 
*.JPG, *.ÂÌÐ, *.TIFF è ðàñïå÷àòêîé íà áóìàãå ôîðìàòà À4 ñ óêàçàíèåì èìåíè ôàéëà. Èçîáðàæåíèÿ äîëæíû äîïóñêàòü ïåðå
ìåùåíèå â òåêñòå è âîçìîæíîñòü èçìåíåíèÿ ðàçìåðîâ. Ñõåìû è ãðàôèêè âûïîëíÿòü âî âñòðîåííîé ïðîãðàììå MS Word èëè 
â MS Excel ñ ïðåäîñòàâëåíèåì èñõîäíîãî ôàéëà. Ðèñóíêè ñëåäóåò íóìåðîâàòü àðàáñêèìè öèôðàìè ñêâîçíîé íóìåðàöèåé. 
Åñëè ðèñóíîê îäèí, îí íå íóìåðóåòñÿ. Ðèñóíêè íåîáõîäèìî ïðåäîñòàâëÿòü â öâåòíîì âèäå. Íàçâàíèå ðèñóíêîâ äîëæíî áûòü 
íà ðóññêîì è àíãëèéñêîì ÿçûêàõ.

Òàáëèöû äîëæíû èìåòü òåìàòè÷åñêèå è íóìåðàöèîííûå çàãîëîâêè è ññûëêè íà íèõ â òåêñòå. Òåìàòè÷åñêèå çàãîëîâêè 
äîëæíû îòðàæàòü èõ ñîäåðæàíèå, áûòü òî÷íûìè, êðàòêèìè, ðàçìåùåíû íàä òàáëèöåé. Òàáëèöó ñëåäóåò ðàñïîëàãàòü íåïî
ñðåäñòâåííî ïîñëå àáçàöà, â êîòîðîì îíà óïîìèíàåòñÿ âïåðâûå. Òàáëèöó ñ áîëüøèì êîëè÷åñòâîì ñòðîê äîïóñêàåòñÿ ïåðå
íîñèòü íà äðóãóþ ñòðàíèöó. Çàãîëîâêè ãðàô, êàê ïðàâèëî, çàïèñûâàþò ïàðàëëåëüíî ñòðîêàì òàáëèöû; ïðè íåîáõîäèìîñòè 
äîïóñêàåòñÿ ïåðïåíäèêóëÿðíîå ðàñïîëîæåíèå çàãîëîâêîâ ãðàô. 

Òåêñòîâîå îôîðìëåíèå òàáëèö â ýëåêòðîííûõ äîêóìåíòàõ: øðèôò Times New Roman èëè Symbol, 12 êåãëü. Òàáëèöû íå 
íóæíî ïðèêðåïëÿòü â îòäåëüíûõ äîêóìåíòàõ. Çàãîëîâîê è ñîäåðæàíèå òàáëèö ïðåäîñòàâëÿòü íà ðóññêîì è àíãëèéñêîì ÿçûêàõ. 
Àíãëèéñêàÿ âåðñèÿ ñîäåðæàíèÿ òàáëèö îôîðìëÿåòñÿ ÷åðåç ñëýø (/).

2.4. Ñïèñîê ëèòåðàòóðû
Ññûëêè íà èñòî÷íèêè â òåêñòå ñòàòüè ñëåäóåò îôîðìëÿòü â êâàäðàòíûõ ñêîáêàõ â ñîîòâåòñòâèè ñ íóìåðàöèåé â ñïèñêå 

ëèòåðàòóðû, êîòîðûé äëÿ îðèãèíàëüíîé ñòàòüè — íå ìåíåå 10 èñòî÷íèêîâ. 
Ñïèñîê ëèòåðàòóðû íåîáõîäèìî ñîñòàâëÿòü â àëôàâèòíîì ïîðÿäêå. Àëôàâèòíûé ïîðÿäîê ññûëîê íóìåðóåòñÿ. Íå äî

ïóñêàåòñÿ âûíîñèòü ññûëêè èç òåêñòà âíèç ïîëîñû. Â ñïèñêå ëèòåðàòóðû íå äîëæíî áûòü íàèìåíîâàíèé ó÷åáíîé ëèòåðàòó
ðû, äèññåðòàöèé è ëèòåðàòóðû áåç àâòîðñòâà (êîíñòèòóöèÿ, çàêîíû, î íèõ òîëüêî ãîâîðèòñÿ â òåêñòå). Ñàìîöèòèðîâàíèå íå 
äîïóñêàåòñÿ. Â ñïèñêå äîëæíî áûòü íå ìåíåå äâóõ èñòî÷íèêîâ íà èíîñòðàííîì ÿçûêå.

Íîðìàòèâíûå äîêóìåíòû, çàêîíû, ïîñòàíîâëåíèÿ è ò.ä. îôîðìëÿþòñÿ â âèäå ïîäñòðî÷íûõ èñòî÷íèêîâ íà ñîîòâåòñòâó
þùåé ñòðàíèöå ñòàòüè.

Ñïèñîê ëèòåðàòóðû ïðåäîñòàâëÿòü â äâóõ âàðèàíòàõ: íà ðóññêîì ÿçûêå (ÃÎÑÒ 7.0.5. – 2008. Áèáëèîãðàôè÷åñêàÿ 
ññûëêà), à òàêæå ÍÅÎÁÕÎÄÈÌÎ ïîâòîðÿòü ðóññêîÿçû÷íûé ñïèñîê ëèòåðàòóðû ïîëíîñòüþ â ðîìàíñêîì àëôàâèòå (äëÿ çàðó
áåæíûõ áàç äàííûõ), ñîãëàñíî ñëåäóþùèì òðåáîâàíèÿì: 

– àâòîðû (òðàíñëèòåðàöèÿ), íàçâàíèå èñòî÷íèêà (òðàíñëèòåðàöèÿ, êóðñèâîì; â êðóãëûõ ñêîáêàõ ïåðåâîä íà àíãëèé
ñêèé ÿçûê), âûõîäíûå äàííûå ñ îáîçíà÷åíèÿìè íà àíãëèéñêîì ÿçûêå ëèáî òîëüêî öèôðîâûå. Çàãëàâèÿ ñòàòåé îïóñêàþòñÿ, 
ò.ê. â àíàëèòè÷åñêîé ñèñòåìå îíè íå èñïîëüçóþòñÿ (äîñòàòî÷íî óêàçàòü íàçâàíèå æóðíàëà) (ïîäðîáíàÿ èíôîðìàöèÿ îôîðì
ëåíèÿ áèáëèîãðàôè÷åñêîãî ñïèñêà ñì. íà ñàéòå www.zabgu.ru). 

Ïðèìåð îïèñàíèÿ ñòàòüè èç æóðíàëîâ:
Polyanchikov Yu.N., Bannikov A.I., Kurchenko A.I. Vestn. Saratovsk. Gos. Tekhn. Univ. (Saratovsk State Technical University), 

2007, no. 1 (23), P. 2124.
Ìàòåðèàëû êîíôåðåíöèé:
Usmanov T.S., Gusmanov A.A., Mullagalin I.Z., Muhametshina R.Ju., Chervyakova A.N., Sveshnikov A.V. Trudy 6 

Mezhdunarodnogo Simpoziuma «Novye resursosberegayushchie tekhnologii nedropol'zovaniya i povysheniya neftegazootdachi» 
(Proc. 6th Int. Technol. Symp. “New energy saving subsoil technologies and the increasing of the oil and gas impact”). Moscow, 
2007, P. 267272.

Êíèãè (ìîíîãðàôèè, ñáîðíèêè, ìàòåðèàëû êîíôåðåíöèé â öåëîì):
Nenashev M.F. Poslednee pravitel’stvo SSSR [Last government of the USSR]. Moscow, Krom Publ., 1993. 221 p.
Ññûëêà íà Èíòåðíåòðåñóðñ:
Pravila Tsitirovaniya Istochnikov (Rules for the Citing of Sources) Available at: http://www.scribd.com/doc/1034528/ 

(accessed 7 February 2011)
2.5. Ïðàâèëà òðàíñëèòåðàöèè
Íà ñàéòå http: // www.translit.ru/ ìîæíî áåñïëàòíî âîñïîëüçîâàòüñÿ ïðîãðàììîé òðàíñëèòåðàöèè ðóññêîãî òåêñòà â 

ëàòèíèöó. 
Ðåäàêöèÿ îñòàâëÿåò çà ñîáîé ïðàâî îòêëîíÿòü ñòàòüè, íå îòâå÷àþùèå óêàçàííûì òðåáîâàíèÿì.
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