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Ïðåäëîæåí âàðèàíò ýêîëîãè÷åñêîé îöåíêè ÷ðåçâû÷àéíî âûñîêîãî ëîêàëüíîãî çàãðÿçíåíèÿ àòìîñôåðíîãî 
âîçäóõà òåððèòîðèé Ñèáèðñêîãî ôåäåðàëüíîãî îêðóãà, ðàñïîëîæåííûõ â óñëîâèÿõ âíóòðèêîíòèíåíòàëüíûõ 
ìåæãîðíûõ êîòëîâèí. Äëÿ èçó÷åíèÿ ãåîãðàôè÷åñêèõ è òåõíîïðè÷èí ÷ðåçâû÷àéíî âûñîêîãî ëîêàëüíîãî çà
ãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà ãîðîäîâ â óñëîâèÿõ âíóòðèêîíòèíåíòàëüíûõ ìåæãîðíûõ êîòëîâèí îïðå
äåëåíû ìîäåëüíûé ðåãèîí – Çàáàéêàëüñêèé êðàé è åãî ñòîëèöà – ã. ×èòà. Îñóùåñòâëåí àíàëèç äàííûõ î 
ñðåäíåãîäîâûõ è ìàêñèìàëüíûõ êîíöåíòðàöèÿõ, ïðåâûøåíèÿõ ÏÄÊ ïî òðåì ãîðîäàì è 33 ìóíèöèïàëüíûì 
ðàéîíàì çà 2013–2015 ãã. Âûÿâëåíî, ÷òî êîòëîâèííûé ôàêòîð òåððèòîðèàëüíîé îðãàíèçàöèè ñïîñîáñòâóåò 
óäîáíîìó ñîñðåäîòî÷åííîìó ðàññåëåíèþ íàñåëåíèÿ è ôîðìèðîâàíèþ óçëîâ îïîðíîãî êàðêàñà èññëåäóåìûõ 
òåððèòîðèé. Îòìå÷åíî, ÷òî âîçäåéñòâèå êîòëîâèí ðåçêî ïðîÿâëÿåòñÿ â ïåðèîä àíòèöèêëîíîâ. Äîêàçàíî, ÷òî 
ïðè ïðî÷èõ ðàâíûõ óñëîâèÿõ ñïîñîáíîñòü àòìîñôåðû ê ðàññåèâàíèþ âûáðîñîâ àâòîòðàíñïîðòà, ïðîìûø
ëåííûõ è êîììóíàëüíûõ ïðåäïðèÿòèé íà òåððèòîðèè Çàáàéêàëüñêîãî êðàÿ ìåíüøå, ÷åì â äðóãèõ ðåãèîíàõ 
Ðîññèè. Îáîáùåíû ïðèîðèòåòíûå çàãðÿçíèòåëè àòìîñôåðíîãî âîçäóõà â ã. ×èòà, íå ñîîòâåòñòâóþùèå ñàíè
òàðíîãèãèåíè÷åñêèì íîðìàòèâàì. Óñòàíîâëåíà çàâèñèìîñòü ìåæäó ñóììàðíûì âûáðîñîì çàãðÿçíÿþùèõ 
âåùåñòâ, îñîáåííî áåíç(à)ïèðåíà, è êîëè÷åñòâîì îíêîëîãè÷åñêèõ çàáîëåâàíèé îðãàíîâ äûõàíèÿ

Êëþ÷åâûå ñëîâà: ýêîëîãè÷åñêàÿ îöåíêà è ïðîãíîçèðîâàíèå; âíóòðèêîíòèíåíòàëüíûå ìåæãîðíûå êîòëîâèíû; 
àòìîñôåðíûé âîçäóõ; ïðèðîäíûå è àíòðîïîãåííûå ôàêòîðû; ýêîëîãè÷åñêàÿ áåçîïàñíîñòü; áèîàêêóìóëÿöèÿ; 
àòìîñôåðíàÿ öèðêóëÿöèÿ; ìåäèêîäåìîãðàôè÷åñêèå ïîòåðè; òðàíñïîðòíàÿ íàãðóçêà; òåõíîãåííûå âûáðîñû 

A version of the ecological assessment of extremely high local pollution of atmospheric air in the territories of the 
Siberian Federal District, located in the conditions of intercontinental intermountain basins is proposed. To study 
the geographic and technical causes of extremely high local pollution of the atmospheric air of cities in the condi
tions of intercontinental intermontane basins, a model region is identified – the Transbaikal Region and its capi
tal – Chita. The analysis of data on average annual and maximum concentrations, excess of MPC for 3 cities and 
33 municipal districts for the period 20132015 is made. It was revealed that the hollow factor of the territorial 
organization facilitates the convenient concentrated population dispersal and nodes’ formation of the supporting 
framework of the investigated territories. It is noted that the influence of the basins is sharply manifested in the 
period of anticyclones. It is noted that the ability of the atmosphere to dissipate emissions of vehicles, industrial 
and municipal enterprises in the Transbaikal Region is less, other things being equal, than in other regions of 
Russia. Priority pollutants of atmospheric air in Chita, not corresponding to sanitary and hygienic standards, are 
summarized. The dependence between the total emission of pollutants, especially benz(a)pyrene, and a number 
of oncological diseases of the respiratory system are established

Key words: environmental assessment and prediction; intrercontinental intermountain hollows; atmospheric air; natural 
and anthropogenic factors; ecological safety; bioaccumulation; atmospheric circulation; medical and demographic losses; 
transport load; technogenic emissions
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Ââåäåíèå. Ãîðîäà â ñèëó ñïåöèôè÷å
ñêèõ ñâîéñòâ – ýòî âûñîêî óðáàíèçè

ðîâàííàÿ ñðåäà, â êîòîðîé ðàçìåùàþòñÿ 
ïðîìûøëåííûå ïðåäïðèÿòèÿ, èìååòñÿ ðàç
âèòàÿ òðàíñïîðòíàÿ ìàãèñòðàëü, ÿâëÿþùè
åñÿ áåçàëüòåðíàòèâíûìè äâèãàòåëÿìè íàó÷
íîòåõíè÷åñêîãî ïðîãðåññà [1]. Îöåíêà è 
ïðîãíîçèðîâàíèå âîçíèêíîâåíèÿ è ïðîÿâ
ëåíèÿ ÷ðåçâû÷àéíîãî ëîêàëüíîãî çàãðÿçíå
íèÿ âîçäóõà â îêðåñòíîñòÿõ àâòîìàãèñòðà
ëåé ïÿòüþ ïðèîðèòåòíûìè âåùåñòâàìè, 
âêëþ÷àÿ áåíç(à)ïèðåí, îñíîâàíû íà ñè
ñòåìíîé ñîâîêóïíîñòè âçàèìîñâÿçàííûõ 
ãåîôèçè÷åñêèõ, ýêîëîãè÷åñêèõ, òåõíè÷åñêèõ 
è ñîöèàëüíîýêîíîìè÷åñêèõ ôàêòîðîâ [3].

Ê ïðèîðèòåòíûì çàãðÿçíèòåëÿì, òîê
ñè÷íûì è âðåäíûì âåùåñòâàì (ÒÂ è ÂÂ) 
îòíîñÿòñÿ âåùåñòâà, ïðåäñòàâëÿþùèå îïàñ
íîñòü äëÿ çäîðîâüÿ ÷åëîâåêà, èìåþùèå øè
ðîêóþ ðàñïðîñòðàíåííîñòü â îêðóæàþùåé 
ñðåäå, âîçäåéñòâóþùèå íà àòìîñôåðíûé 
âîçäóõ è ýêîñèñòåìó ãîðîäà â öåëîì, õàðàê
òåðèçóþùèåñÿ âûñîêîé ñòîéêîñòüþ, ñïî
ñîáíîñòüþ ê áèîàêêóìóëÿöèè è ìèãðàöèè â 
ðàçëè÷íûõ ñðåäàõ [1; 6; 7; 9].

Ñëåäóåò îòìåòèòü, ÷òî êîòëîâèííûé 
ôàêòîð òåððèòîðèàëüíîé îðãàíèçàöèè 
ñïîñîáñòâóåò óäîáíîìó ñîñðåäîòî÷åííîìó 
ðàññåëåíèþ íàñåëåíèÿ è ôîðìèðîâàíèþ 
óçëîâ îïîðíîãî êàðêàñà (ÎÊ) èññëåäóå
ìûõ òåððèòîðèé. Òàêèì îáðàçîì, îïîðíûé 
êàðêàñ – ýòî âåñîìûé ðåçóëüòàò ïðîöåññà 
êîíöåíòðàöèè ñóáúåäèíèö èåðàðõèè àäìè
íèñòðàòèâíîãî ðàéîíèðîâàíèÿ òåððèòîðèè 
ñòðàíû, ïðèîáðåòàþùåé îñîáî âàæíîå çíà
÷åíèå â ýïîõó ìîáèëüíîãî ðàçâèòèÿ ñîâðå
ìåííîé èíäóñòðèàëüíîé ñðåäû, óñèëåííîé 
ãåîãðàôè÷åñêîé ñïåöèôèêîé [2; 4; 5; 10].

 Ñîãëàñíî ìîíèòîðèíãó êà÷åñòâà àòìîñ
ôåðíîãî âîçäóõà äëÿ îöåíêè âîçäåéñòâèÿ íà 
çäîðîâüå ÷åëîâåêà, èçó÷åíèå ÎÊ âçÿòûõ çà 
îñíîâó ìîäåëüíîãî ðåãèîíà è ãîðîäà, ïî
çâîëÿåò ïðîèçâîäèòü îöåíêó è ïðîãíîçèðî
âàíèå ÷ðåçâû÷àéíî âûñîêîãî ëîêàëüíîãî 
çàãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà ïðèðîä
íîòåõíè÷åñêèõ ñèñòåì â óñëîâèÿõ âíóòðè
êîíòèíåíòàëüíûõ ìåæãîðíûõ êîòëîâèí.

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. 
Îáúåêò èññëåäîâàíèÿ – àòìîñôåðíûé âîç
äóõ òåððèòîðèé Ñèáèðñêîãî ôåäåðàëüíîãî 

îêðóãà â óñëîâèÿõ âíóòðèêîíòèíåíòàëüíûõ 
ìåæãîðíûõ êîòëîâèí.

Çàäà÷à èññëåäîâàíèÿ – ýêîëîãè÷åñêàÿ 
îöåíêà ÷ðåçâû÷àéíî âûñîêîãî ëîêàëüíîãî 
çàãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà òåððè
òîðèé Ñèáèðñêîãî ôåäåðàëüíîãî îêðóãà â 
óñëîâèÿõ âíóòðèêîíòèíåíòàëüíûõ ìåæãîð
íûõ êîòëîâèí.

Ýêîëîãè÷åñêàÿ îöåíêà ÷ðåçâû÷àéíî 
âûñîêîãî ëîêàëüíîãî çàãðÿçíåíèÿ àòìîñ
ôåðíîãî âîçäóõà îñíîâàíà íà òðàäèöèîí
íûõ, óñîâåðøåíñòâîâàííûõ è íîâûõ ìåòî
äàõ, ðàçðàáîòàííûõ àâòîðîì.

Ïðèðîäíûå è àíòðîïîãåííûå ôàêòîðû 
àíàëèçèðîâàëèñü ñ èñïîëüçîâàíèåì êëàññè
÷åñêèõ ìåòîäîâ èññëåäîâàíèé: ñðàâíèòåëü
íîãåîãðàôè÷åñêîãî; êàðòîãðàôè÷åñêîãî; 
èñòîðè÷åñêîãî; ãåîãðàôè÷åñêîãî ðàéîíèðîâà
íèÿ, à òàêæå ìåòîäîâ äèñòàíöèîííûõ íàáëþ
äåíèé: èííîâàöèîííûõ êîñìè÷åñêèõ òåõíîëî
ãèé ãåîèíôîðìàöèîííûõ èíòåðíåòðåñóðñîâ, 
èíòåðàêòèâíîé êàðòû Ðîññèè c âûñîòàìè, 
âèäåîïàñïàðòèçàöèè è ýëåêòðîííîãî àòëàñà 
àâòîìîáèëüíûõ äîðîã, ñèñòåì ïîäñïóòíèêî
âîãî ïîçèöèîíèðîâàíèÿ GPS. Äëÿ îöåíêè 
ñðåäíåìíîãîëåòíåãî ðåæèìà êëèìàòè÷åñêèõ 
îñîáåííîñòåé êîòëîâèí èñïîëüçîâàíû äàííûå 
èç «Ñïðàâî÷íèêîâ ïî êëèìàòó ÑÑÑÐ». 

Â ðàáîòå ïðèìåíåíû ñòàòèñòè÷åñêèå 
äàííûå, âçÿòûå èç ñëåäóþùèõ îôèöèàëü
íûõ èñòî÷íèêîâ: Ôåäåðàëüíîé ñëóæáû ãî
ñóäàðñòâåííîé ñòà òèñòèêè Ðîññèè, Ðåãèî
íàëüíîãî èíôîðìàöèîííîãî öåíòðà Ðîññèè, 
îôèöèàëüíûõ ñàéòîâ  ñóáúåêòîâ Ôåäåðàëü
íûõ îêðóãîâ è èõ ìóíèöèïàëüíûõ îáðàçî
âàíèé, Åæåãîäíûõ Ãîñóäàðñòâåííûõ äîêëà
äîâ «Î ñîñòîÿíèè è îá îõðàíå îêðóæàþùåé 
ñðåäû Ðîññèéñêîé Ôåäåðàöèè», åæåãîäíûõ 
ñáîðíèêîâ «Ñîöèàëüíîå ïîëîæåíèå è óðî
âåíü æèçíè íàñåëåíèÿ Ðîññèè», ãåîãðàôè
÷åñêîãî, äåìîãðàôè÷åñêîãî è ýêîëîãîãåî
ãðàôè÷åñêîãî ïðîãíîçà è äð.

Ðåçóëüòàòû èññëåäîâàíèé è èõ îá
ñóæäåíèå. Äëÿ êîìïëåêñíûõ ýêîëîãè÷åñêèõ 
èññëåäîâàíèé ìîäåëüíîãî îáúåêòà ðåãèîíàëü
íîãî óðîâíÿ ïðèíÿò Çàáàéêàëüñêèé êðàé – 
òåððèòîðèÿ ñâîåîáðàçíûõ ëàíäøàôòîâ, â 
êîòîðîé âïàäèíû çàíèìàþò íå ìåíåå 30 % 
åå ïëîùàäè, õàðàêòåðèçóþùàÿñÿ ñðåäíåãîð
íûì, à ìåñòàìè è âûñîêîãîðíûì ðåëüåôîì. 
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Â ñîñòàâ Çàáàéêàëüñêîãî êðàÿ âõîäÿò: 
33 ìóíèöèïàëüíûõ ðàéîíà, 10 ãîðîäîâ, 41 
ïîñåëîê ãîðîäñêîãî òèïà, 750 ñåëüñêèõ íàñå
ëåííûõ ïóíêòîâ, Àãèíñêèé Áóðÿòñêèé îêðóã. 

Äëÿ êîìïëåêñíûõ ìåäèêîáèîëîãè
÷åñêèõ èññëåäîâàíèé ïðîâîäèëñÿ àíàëèç 
äàííûõ î ñðåäíåãîäîâûõ è ìàêñèìàëüíûõ 
êîíöåíòðàöèÿõ, ïðåâûøåíèÿõ ïðåäåëüíî 
äîïóñòèìûõ êîíöåíòðàöèé (ÏÄÊ) ñëå
äóþùèõ âåùåñòâ: âçâåøåííûå âåùåñòâà 
(ïûëü), äèîêñèä ñåðû, îêñèä óãëåðîäà, äè
îêñèä àçîòà, îêñèä àçîòà, ñåðîâîäîðîä, ôå
íîë, ñàæà, ôîðìàëüäåãèä, áåíç(à)ïèðåí ïî 
òðåì ãîðîäàì (×èòà, ÏåòðîâñêÇàáàéêàëü
ñêèé, Êðàñíîêàìåíñê) è 33 ìóíèöèïàëü
íûì ðàéîíàì çà 2013–2015 ãã.

Ìàêñèìàëüíûå êîíöåíòðàöèè äâóõ 
(ã. Êðàñíîêàìåíñê, ÏåòðîâñêÇàáàéêàëü
ñêèé) è âîñüìè (ã. ×èòà) çàãðÿçíÿþùèõ 
âåùåñòâ ïðåâûñèëè 1 ÏÄÊ. Â ã. ×èòà è Ïå
òðîâñêÇàáàéêàëüñêèé ìàêñèìàëüíûå èç 
ñðåäíåìåñÿ÷íîé êîíöåíòðàöèè áåíç(à)ïè
ðåíà ïðåâûñèëè 10 ÏÄÊ, ïðè÷åì â ã. ×èòà 
êîíöåíòðàöèÿ áåíç(à)ïèðåíà çà ÿíâàðü 
2015 ã. ñîñòàâèëà 61 ÏÄÊ.

Îöåíêà ñòåïåíè çàãðÿçíåíèÿ àòìîñ
ôåðû ãîðîäîâ íà òåððèòîðèè êðàÿ ïîêàçà
ëà, ÷òî íàèáîëåå çàãðÿçíåííûìè ÿâëÿþòñÿ 
ã. ×èòà è ÏåòðîâñêÇàáàéêàëüñêèé, âõî
äÿùèå  â Ïðèîðèòåòíûé ñïèñîê, èìåþùèå 
î÷åíü âûñîêèé (IV) óðîâåíü çàãðÿçíåíèÿ 
âîçäóõà. Êðàñíîêàìåíñê èìååò íèçêèé (I) 
óðîâåíü çàãðÿçíåíèÿ àòìîñôåðû. Ïî äàí
íûì ñòàöèîíàðíûõ íàáëþäåíèé, íà òåð
ðèòîðèè Çàáàéêàëüñêîãî êðàÿ â 2015 ã. 
îòìå÷åíî ñåìü ñëó÷àåâ ÝÂÇ àòìîñôåðíîãî 
âîçäóõà ïî ñîäåðæàíèþ áåíç(à)ïèðåíà. 

Ðåçêî ïðîÿâëÿåòñÿ âîçäåéñòâèå àíòè
öèêëîíîâ â óñëîâèÿõ âíóòðèêîíòèíåíòàëü
íûõ ìåæãîðíûõ êîòëîâèí íà òåððèòîðèè 
Ñèáèðñêîãî ôåäåðàëüíîãî îêðóãà: çèìîé 
õîëîäíûé ìàëîïîäâèæíûé âîçäóõ çàïîëíÿ
åò êîòëîâèíû, ïîýòîìó â íèæíèõ òî÷êàõ õî
ëîäíåå, ÷åì â ãîðàõ (èíâåðñèÿ òåìïåðàòóðû 
âîçäóõà). Âñëåäñòâèå ýòîãî íà ýòèõ òåððè
òîðèÿõ ïðåîáëàäàåò ñèëüíî è æåñòêî ìîðîç
íàÿ ïîãîäà áåç âåòðà ñ ñóòî÷íûìè òåìïåðà
òóðàìè –22,50…–42,4 0Ñ. Ñðåäíÿÿ ãîäîâàÿ 
òåìïåðàòóðà âîçäóõà íà òåððèòîðèè ãîðî
äà ÿâëÿåòñÿ îòðèöàòåëüíîé è ñîñòàâëÿåò 

–0,7…–3,3 0Ñ. Ïðîäîëæèòåëüíîñòü çèìíåãî 
ïåðèîäà – 183 äíÿ. 

Ïðèîðèòåòíûìè çàãðÿçíèòåëÿìè àò
ìîñôåðíîãî âîçäóõà â ïðåäåëàõ èññëåäó
åìûõ òåððèòîðèé, íå ñîîòâåòñòâóþùèìè 
ñàíèòàðíîãèãèåíè÷åñêèì íîðìàòèâàì, 
ÿâëÿþòñÿ ñëåäóþùèå âåùåñòâà èññëåäî
âàííûõ ïðîá: áåíç(à)ïèðåí (100 %); ôîð
ìàëüäåãèä (100 %); âçâåøåííûå âåùåñòâà 
(100 %); äèîêñèä àçîòà (41,67 %); ôåíîë 
(100 %), êîòîðûå ÿâëÿþòñÿ îñíîâíûìè 
ñîñòàâëÿþùèìè ÒÂ è ÂÂ â âûáðîñàõ àâòî
òðàíñïîðòíîãî êîìïëåêñà.

Ñëåäóåò îòìåòèòü ïðåâûøåíèå ÏÄÊ 
ïî ñîäåðæàíèþ â âîçäóõå áåíç(à)ïèðåíà â 
ñðåäíåì çà îäèí ãîä â 17,94 ðàçà, ôîðìàëü
äåãèäà – â 4,82 ðàçà, äèîêñèäà àçîòà – â 
1,3 ðàçà, ôåíîëà – â 8,33 ðàçà, âçâåøåí
íûõ âåùåñòâ – â 16,6 ðàçà. 

Îáùèå ðåçóëüòàòû ïðîâåäåííûõ ýêñ
ïåðèìåíòàëüíûõ èññëåäîâàíèé ñâèäåòåëü
ñòâóþò î âîçìîæíîñòè  êâàëèôèöèðîâàòü 
ýòè òåððèòîðèè êàê ýêîëîãè÷åñêè íåáëàãî
ïîëó÷íûå ñ òî÷êè çðåíèÿ çàãðÿçíåíèÿ àò
ìîñôåðíîãî âîçäóõà êàê â òåïëûé, òàê è â 
õîëîäíûé ïåðèîäû ãîäà, áëàãîäàðÿ ñëîæíî
ìó êîòëîâèííîìó ðåëüåôó è áîëüøîé äëè
òåëüíîñòè çèìíåãî ïåðèîäà. 

Ïîêàçàòåëè ìåäèêîäåìîãðàôè÷åñêèõ 
ïîòåðü, âûçâàííûå çàãðÿçíåíèÿìè àòìîñ
ôåðíîãî âîçäóõà íà òåððèòîðèè Çàáàé
êàëüñêîãî êðàÿ, ïðîàíàëèçèðîâàíû çà 
2005–2015 ãã. Ñëåäóåò êîíñòàòèðîâàòü, ÷òî 
ïîêàçàòåëü ñìåðòíîñòè íàñåëåíèÿ Çàáàé
êàëüñêîãî êðàÿ ïî áîëåçíè îðãàíîâ äûõàíèÿ 
çà àíàëèçèðóåìûé ïåðèîä ñèñòåìàòè÷åñêè 
óâåëè÷èâàåòñÿ.  Íà ðèñ. 1 ïðèâåäåí ïðèìåð 
ïîêàçàòåëåé ñìåðòíîñòè íàñåëåíèÿ Çàáàé
êàëüñêîãî êðàÿ ïî áîëåçíè îðãàíîâ äûõàíèÿ 
çà 2013–2015 ãã., à òàêæå îñóùåñòâëåíà 
îöåíêà ýêîëîãè÷åñêîé áåçîïàñíîñòè âîç
äóøíîé ñðåäû  Çàáàéêàëüñêîãî êðàÿ.

Èíäèêàòîðû óñòîé÷èâîñòè ðàçâèòèÿ 
òåððèòîðèè (íà ïðèìåðå Ñèáèðñêîãî ôå
äåðàëüíîãî îêðóãà, 2015 ã.) ïîêàçàíû íà 
ðèñ. 2 (ñîñòàâëåíî àâòîðîì).

Èíäèêàòîðû äåñòðóêöèè òåððèòîðèè 
(íà ïðèìåðå Ñèáèðñêîãî ôåäåðàëüíîãî 
îêðóãà, 2015 ã.) ïðèâåäåíû íà ðèñ. 3 (ñî
ñòàâëåíî àâòîðîì).
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Çàêëþ÷åíèå. Ïðåäëîæåííûé àâòîðîì 
âàðèàíò ýêîëîãè÷åñêîé îöåíêè êà÷åñòâà 
àòìîñôåðíîãî âîçäóõà òåððèòîðèé Ñèáèð
ñêîãî ôåäåðàëüíîãî îêðóãà,  ðàñïîëîæåí
íûõ â óñëîâèÿõ âíóòðèêîíòèíåíòàëüíûõ 
ìåæãîðíûõ êîòëîâèí, ïîçâîëÿåò íà ïðèìå
ðå Çàáàéêàëüñêîãî êðàÿ îïðåäåëÿòü ãåî è 

òåõíîïðè÷èíû âîçíèêíîâåíèÿ ÷ðåçâû÷àé
íî âûñîêèõ êîíöåíòðàöèé òîêñè÷íûõ è 
âðåäíûõ âåùåñòâ â àòìîñôåðíîì âîçäóõå 
èññëåäóåìûõ ðåãèîíîâ, íàãëÿäíî âîñïðîèç
âåñòè ïîêàçàòåëè ìåäèêîäåìîãðàôè÷åñêèõ 
ïîòåðü, âûçâàííûõ çàãðÿçíåíèÿìè àòìîñ
ôåðíîãî âîçäóõà. 
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