
186 Ïåðíàòûå õèùíèêè è èõ îõðàíà 2011, 24 Îõðàíà ïåðíàòûõ õèùíèêîâ

Êîíòàêò:
Àëåêñàíäð Ìàöûíà 
603001, Ðîññèÿ, 
Í. Íîâãîðîä,
óë. Ðîæäåñòâåíñêàÿ, 16ä
òåë.: +7 831 430 28 81
mai-68@mail.ru

Åêàòåðèíà Ìàöûíà
kaira100@mail.ru

Ìàêñèì Êîðîëüêîâ
birdmax@mail.ru

Áàäìàåâ Âëàäèìèð
sapsan62@mail.ru

Áàäìàåâ Âèêòîð
chagorta@mail.ru

Contact:
Alexander Matsyna 
Rojdestvenskaya str., 
16D, 
N. Novgorod, Russia, 
603001
tel.: +7 831 430 28 81
mai-68@mail.ru

Ekaterina Matsyna
kaira100@mail.ru

Maxim Korolkov
birdmax@mail.ru

Badmaev Vladimir
sapsan62@mail.ru

Badmaev Victor
chagorta@mail.ru

Estimation of Sizes of the Annual Rate of Bird Mortality Caused by
Electrocution on Power Lines 6–10 kV in Kalmykia, Russia
ОЦЕНКА МАСШТАБОВ ЕЖЕГОДНОЙ ГИБЕЛИ ПТИЦ В РЕЗУЛЬТАТЕ 

ПОРАЖЕНИЯ ЭЛЕКТРИЧЕСКИМ ТОКОМ НА ВОЗДУШНЫХ ЛИНИЯХ 

ЭЛЕКТРОПЕРЕДАЧИ 6–10 КВ В КАЛМЫКИИ, РОССИЯ

Matsyna A.I., Matsyna E.L. (Laboratory of ornithology under Ecological Center “Dront”,
N. Novgorod, Russia)
Korolkov M.A. (Simbirsk Branch of Russian Bird Conservation Union, Ulyanovsk, Russia)
Badmaev V.E. (Ministry of Natural Resources and Environment of the Republic of
Kalmykia, Elista, Russia)
Badmaev V.B. (State Nature Reserve “Chernye Zemli”, Elista, Russia)
Мацына А.И., Мацына Е.Л. (Орнитологическая лаборатория НРОО Экологический 
центр «Дронт», Н. Новгород, Россия)
Корольков М.А. (Симбирское отделение Союза охраны птиц России, Ульяновск, 
Россия)
Бадмаев В.Э. (Министерство природных ресурсов и охраны окружающей среды 
Республики Калмыкия, Элиста, Россия)
Бадмаев В.Б. (Государственный природный биосферный заповедник «Чёрные 
земли», Элиста, Россия)

Ðåçþìå
Èññëåäîâàíèÿ âûïîëíåíû íà òåððèòîðèè Ðåñïóáëèêè Êàëìûêèÿ îñåíüþ 2011 ã. Â õîäå îñìîòðà 254,5 êì âîç-
äóøíûõ ëèíèé ýëåêòðîïåðåäà÷è ÂË 6–10 êÂ áûëè îáíàðóæåíû îñòàíêè 543 ïòèö, ïðèíàäëåæàùèõ ê 31 âèäó. 
Èç íèõ 477 ïòèö ïîãèáëè â ðåçóëüòàòå ïîðàæåíèÿ ýëåêòðè÷åñêèì òîêîì ÂË 6–10 êÂ. Íà áàçå ýòèõ ìàòåðèàëîâ 
ñäåëàíà îöåíêà îáùåãî îáú¸ìà ãèáåëè ïòèö íà ÂË 6–10 êÂ â Êàëìûêèè â òå÷åíèå îäíîãî êàëåíäàðíîãî ãîäà. 
Îæèäàåòñÿ, ÷òî åæåãîäíî îò óäàðà ýëåêòðè÷åñêèì òîêîì çäåñü ïîãèáàåò áîëåå 17 000 ïòèö áîëåå 30 âèäîâ. Èç 
íèõ áîëüøóþ ÷àñòü ñîñòàâëÿþò ïåðíàòûå õèùíèêè – 74,8%, ñðåäè êîòîðûõ äîìèíèðóþò ñòåïíîé îð¸ë (Aquila 
nipalensis) – 33,3%, êóðãàííèê (Buteo rufinus) – 10,5%, îáûêíîâåííàÿ ïóñòåëüãà (Falco tinnunculus) – 5,5%, 
îáûêíîâåííûé êàíþê (Buteo buteo) – 4,1%, ÷¸ðíûé êîðøóí (Milvus migrans) – 3,9%. Îáùåå ÷èñëî åæåãîäíî 
ïîãèáàþùèõ â ðåãèîíå ñòåïíûõ îðëîâ îöåíèâàåòñÿ â 3420 îñîáåé, êóðãàííèêà – 1720 îñîáåé. Ðàññ÷èòàí îá-
ùèé ðàçìåð âðåäà â ñîîòâåòñòâèè ñ äåéñòâóþùèì çàêîíîäàòåëüñòâîì ÐÔ. Åæåãîäíî åãî ñóììà ìîæåò ñîñòàâëÿòü 
îêîëî 290 ìëí. ðóáëåé. Òåððèòîðèÿ Ðåñïóáëèêè Êàëìûêèÿ èãðàåò èñêëþ÷èòåëüíî âàæíóþ ðîëü äëÿ ðàçìíî-
æåíèÿ, ìèãðàöèé è çèìîâîê õèùíûõ ïòèö. Â ñâÿçè ñ ýòèì, íåîáõîäèìà ñðî÷íàÿ ðåàëèçàöèÿ ñïåöèàëüíîé ïðî-
ãðàììû, íàïðàâëåííîé íà çàùèòó ïåðíàòûõ õèùíèêîâ îò ïîðàæåíèÿ ýëåêòðè÷åñêèì òîêîì ÂË 6–10 êÂ.
Êëþ÷åâûå ñëîâà: õèùíûå ïòèöû, ïåðíàòûå õèùíèêè, ïîðàæåíèå ýëåêòðîòîêîì, ËÝÏ, Êàëìûêèÿ.
Ïîñòóïèëà â ðåäàêöèþ: 27.03.2012 ã. Ïðèíÿòà ê ïóáëèêàöèè: 05.04.2012 ã.

Abstract
Studies performed on the territory of the Republic of Kalmykia in the autumn of 2011. During the inspection of 
254.5 km of overhead power lines (PL) 6–10 kV were found 543 dead birds of 31 species. Of these, 477 birds 
were electrocuted on PL 6–10 kV. On the basis of these data we estimated the total bird mortality at PL 6–10 
kV in Kalmykia during a year. More than 17,000 birds of more than 30 species are expected being killed from 
electrocution every year. Most of them are raptors – 74.8%. There is mostly the Steppe Eagle (Aquila nipalensis) 
– 33.3%, Long-Legged Buzzard (Buteo rufinus) – 10.5%, Kestrel (Falco tinnunculus) – 5.5%, Common Buzzard 
(Buteo buteo) – 4.1% and Black Kite (Milvus migrans) – 3.9%. The total number of Steppe Eagles killed in the 
region every year is estimated at 3420 individuals, Long-Legged Buzzards – 1720 individuals. The total amount 
of damage in accordance with current legislation was calculated. Annually it may be about 290 million rubles. 
The territory of the Kalmykia Republic is very important area for breeding, migratory and wintering birds of prey. 
In this regard a special program aimed at protection of birds of prey from electrocution on PL 6–10 kV should be 
immediately implemented.
Keywords: raptors, birds of prey, electrocution, power lines, Kalmykia.
Received: 27/03/2012. Accepted: 05/04/2012.

Introduction
The objective of this study was to obtain 

data on the death of birds when contacting 
with overhead power lines (PL) 6–10 kV in 
different habitats of the Republic of Kalmy-

Ââåäåíèå
Çàäà÷à äàííîãî èññëåäîâàíèÿ çàêëþ÷à-

ëàñü â ñáîðå äàííûõ, õàðàêòåðèçóþùèõ 
ãèáåëü ïòèö ïðè êîíòàêòå ñ ÂË 6–10 êÂ 
â ðàçëè÷íûõ ïðèðîäíî-òåððèîðèàëüíûõ 
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êîìïëåêñàõ Ðåñïóáëèêè Êàëìûêèÿ è îöåí-
êà íà èõ îñíîâå ãîäîâîãî îáú¸ìà ýëåêòðî-
ïîðàæåíèÿ äëÿ îòäåëüíûõ âèäîâ è ãðóïï 
ïòèö â ðåãèîíå.

Ïðîáëåìà ãèáåëè ïòèö ïðè êîíòàêòå ñ ÂË 
6–10 êÂ â þæíûõ ðåãèîíàõ Ðîññèè ñòîèò 
îñîáåííî îñòðî. Îòêðûòûå ïðîñòðàíñòâà, 
ëèø¸ííûå äðåâåñíîé ðàñòèòåëüíîñòè, â 
êîòîðûõ êàæäàÿ îïîðà ýëåêòðîñåòåé áóê-
âàëüíî «ïðèòÿãèâàåò» ïòèö, òðàäèöèîííî 
õàðàêòåðèçóþòñÿ âûñîêèìè ïîêàçàòåëÿìè 
ãèáåëè õèùíûõ ïòèö, ñðåäè êîòîðûõ âû-
ñîêà äîëÿ ðåäêèõ è îõðàíÿåìûõ âèäîâ. 
Ðåñïóáëèêà Êàëìûêèÿ – ÿðêèé ïðèìåð òà-
êîãî ðåãèîíà, â êîòîðîì îáøèðíûå, ìàëî-
íàñåë¸ííûå òåððèòîðèè îáëàäàþò ðàç-
âåòâë¸ííîé ñåòüþ ïòèöåîïàñíûõ ÂË 6–10 
êÂ. Ìíîãèå èññëåäîâàíèÿ óêàçûâàþò íà 
êðàéíå íåáëàãîïîëó÷íóþ ñèòóàöèþ, êîòî-
ðàÿ ñëîæèëàñü çäåñü â òå÷åíèå ïîñëåäíèõ 
äåñÿòèëåòèé, ñ ìîìåíòà ìàññîâîãî íà÷à-
ëà èñïîëüçîâàíèÿ æåëåçîáåòîííûõ (æ/á) 
îïîð ïðè ñòðîèòåëüñòâå ñåòåé ÂË 6–10 êÂ 
(Çâîíîâ, Êðèâîíîñîâ, 1981, 1983; Ïåðå-
ðâà, Áëîõèí, 1981; Ãðàæäàíêèí, Ïåðåðâà, 
1982; Ïåðåðâà, Ãðàæäàíêèí, 1983; Ôëèíò 
è äð., 1983; Áåëèê, 2004; Ìåäæèäîâ è äð., 
2005, 2011; Ìàöûíà è äð., 2011). Íàèáî-
ëåå òðåâîæíû ñâåäåíèÿ î ìíîãî÷èñëåííûõ 
ñëó÷àÿõ ìàññîâîé ãèáåëè ñòåïíîãî îðëà 
(Aquila nipalensis) è êóðãàííèêà (Buteo 
rufinus) – ðåäêèõ è îõðàíÿåìûõ âèäîâ 
(Êðàñíàÿ êíèãà ÐÔ, 2000). Áîëüøèíñòâî 
èññëåäîâàòåëåé îòìå÷àþò ñóùåñòâåííîå 
âëèÿíèå ýòîãî àíòðîïîãåííîãî ôàêòîðà íà 
ñíèæåíèå ÷èñëåííîñòè ìíîãèõ âèäîâ õèù-
íûõ ïòèö. Â ïîñëåäíèå ãîäû ðåãóëÿðíî ïî-
ÿâëÿþòñÿ ðàáîòû, íàïðàâëåííûå íà èçó÷å-
íèå ýòîãî âîïðîñà â îòäåëüíûõ ðåãèîíàõ 
(Ìàöûíà, 2005, 2006; Êàðÿêèí, Íîâèêîâà, 
2006; Êàðÿêèí è äð., 2008, 2009). Îäíàêî 
ñïåöèàëüíûõ èññëåäîâàíèé â ýòîé îáëàñòè, 
ïîçâîëÿþùèõ âûïîëíèòü îöåíêó îáùå-
ãî åæåãîäíîãî îáú¸ìà ãèáåëè ïòèö âñåãî 
êîìïëåêñà âèäîâ, ïîòåíöèàëüíî óÿçâèìûõ 
ïðè êîíòàêòå ñ ÂË 6–10 êÂ, íà òåððèòîðèè 
Ðåñïóáëèêè Êàëìûêèÿ ðàíåå íå ïðåäïðè-
íèìàëîñü. 

Ðàéîí èññëåäîâàíèé, 
ñðîêè è îáú¸ì ðàáîò

Èññëåäîâàíèÿ âûïîëíåíû íà òåððèòî-
ðèè Ðåñïóáëèêè Êàëìûêèÿ ñ 24 îêòÿáðÿ 
ïî 11 íîÿáðÿ 2011 ã. Â ýòîò ïåðèîä áûëî 
ïðîâåäåíî 62 ìàðøðóòíûõ ó÷¸òà âäîëü 
ÂË 6–10 êÂ, ðàñïîëîæåííûõ íà òåð-
ðèòîðèè 12 (èç 13) àäìèíèñòðàòèâíûõ 
ðàéîíîâ ðåñïóáëèêè (ðèñ. 1). Îáùàÿ 
ïðîòÿæ¸ííîñòü îáñëåäîâàííûõ ó÷àñòêîâ 

kia and basing on these data assess annual 
rate of bird mortality from electrocution for 
the particular species and groups of birds in 
the region.

Region of Surveys, Dates and Material 
The surveys were carried out on the ter-

ritory of the Republic of Kalmykia from 24 
October to 11 November 2011. During 
this period, we conducted 62 accounts on 
transects that were set up along PL 6–10 
kV, located in 12 (out of 13) administrative 
regions of the Republic (fig. 1). The total 
length of the surveyed sites of PL was 254.5 
km, which is approximately 1.8% out of the 
total length of PL 6–10 kV on the territory of 
Kalmykia (about 13,500 km), or 2.3% out of 
the length of the most dangerous PL 6–10 
kV, which are mounted on concrete poles 
(about 11,000 km).

The most part of PL 6–10 kV, operated 
in the Republic of Kalmykia, belong to the 
branch of JSC “IRDC of the South” – “Ka-
lmenergo”. These PL form the basis of elec-
tric distribution grid in the region and in 
general are characterized by relatively low 
density – an average of 0.16 km of PL 6–10 
kV/km2 of an area. The spatial density of PL 
6–10 kV mounted on concrete poles ranges 
from 0.18 km of PL 6–10 kV/km2 in the ar-
eas with active grazing of cattle and sheep, 
due to the high density of small farms, to 
0.08 km of PL 6–10 kV/km2 in the deserted 
areas (table 1). The overall technical condi-
tion of PL 6–10 kV is mainly good and sat-
isfactory. Most of them was constructed in 
1970–1980-s and is actively maintained. 
The share of the dismantled PL is small. A 
distinctive feature of PL 6–10 kV in Kalmykia 
is a large-scale use in the design of concrete 
poles different barrage elements made of 
metal bars, rods, and the additional false in-
sulators as perch detectors. Unfortunately, 
these measures, which were realized by 
power engineering specialists in the large 
scale in Kalmykia, had no significant effect 
on mitigating the PL 6–10 kV. We described 
in details the effect of different types of bar-
rages encountered on electric poles of PL 
6–10 kV in Kalmykia in another publication. 
(Matsyna et al., this issue).

Apart the PL, which are owned to the 
“Kalmenergo” company, PL 6–10 kV be-
longing to the oil and gas companies (PL 
going along pipelines), as well as PL of the 
mobile phone system, electric utility com-
panies and other owners cross the territory 
of Kalmykia The total length of those PL in 
the Republic is about 1,500 km.
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âîçäóøíûõ ëèíèé ýëåêòðîïåðåäà÷è ñî-
ñòàâèëà 254,5 êì. Ýòî ñîñòàâëÿåò ïðè-
ìåðíî 1,8% îò îáùåé ïðîòÿæ¸ííîñòè ÂË 
6–10 êÂ íà òåððèòîðèè Êàëìûêèè (îêîëî 
13,5 òûñ. êì) èëè 2,3% îò ïðîòÿæ¸ííî-
ñòè íàèáîëåå îïàñíûõ äëÿ ïòèö ÂË 6–10 
êÂ íà æåëåçîáåòîííûõ îïîðàõ (îêîëî 11 
òûñ. êì). Ïðè âûáîðå ó÷àñòêîâ äëÿ îñìî-
òðà èñêëþ÷àëèñü ÂË 6–10 êÂ, îáîðóäî-
âàííûå òîëüêî äåðåâÿííûìè îïîðàìè. 
Ïðåäïî÷òåíèå îòäàâàëîñü ó÷àñòêàì, ñî-
ñòîÿùèì èç æåëåçîáåòîííûõ îïîð. Äàí-
íàÿ êîíñòðóêöèÿ îïîð ïðåîáëàäàåò íà 

Methods 
Examination of PL 6–10 kV was carried 

out once during pedestrian routes and by 
vehicle in accordance with the recommen-
dations developed for such investigations 
(Matsyna, Zamazkin, 2010). We photo-
graphed every remains of birds found and 
identified species. To clarify the species 
identification of dead birds, as the well as 
to assess their sizes, remains and bones of 
72 birds were collected. Species identifica-
tion of dead birds was defined more ex-
actly with the use of the collections of the 
Zoological Museum of the Moscow State 
University, the authors’ collections (the 
collection of the ornithological laboratory 
of the Ecocenter “Dront”) and publications 
(Mitropolsky, 2010).

We assessed conditions of bird remains 
by a 6-point scale (Matsyna et al., 2011à). 
Later, it allowed us to select birds that have 
been killed during last year (2011). 

Results and Discussion 
In the course of our surveys we found the 

remains of 543 birds belonging to 31 spe-
cies. Among them 477 birds were killed by 
electrocution on Pl 6–10 kV (table 2). The 
birds died from collisions with wires and 
poles of PL 6–10 kV (n=76, 8 species), in 
this article are not counted. 

Among electrocuted birds Falconiformes 
predominated (fig. 2). Mostly there were 
the Steppe Eagle (Aquila nipalensis) – 33.3% 
out of the total number of dead birds, Long-
Legged Buzzard (Buteo rufinus) – 10.5%, 
Kestrel (Falco tinnunculus) – 5.5%, Com-
mon Buzzard (Buteo buteo) – 4,1%, Black 
Kite (Milvus migrans) – 3.9%. 

In our surveys owls (Strigiformes) died 
from electrocution were presented by the 
Eagle Owl (Bubo bubo) and Little Owl 
(Athene noctua).

Out of the total number of found birds 
died from electrocution (n=477) 350 birds 
were killed during the last year (2011). Re-
mained 127 birds were identified as died in 
2010 or earlier. 

Ðèñ. 1. Ëàíäøàôòíî-ýêîëîãè÷åñêîå ðàéîíèðîâàíèå òåððèòîðèè Ðåñïóáëèêè 
Êàëìûêèÿ è ìåñòà èññëåäîâàíèé: 1 – Ñåâåðíûé ó÷àñòîê, 2 – Åðãåíèíñêèé ó÷à-
ñòîê, 3 – Ñàðïèíñêèé ó÷àñòîê, 4 – Þñòèíñêèé ó÷àñòîê, 5 – Óòòèíñêèé ó÷àñòîê, 
6 – Öåíòðàëüíûé ó÷àñòîê, 7 – ßøêóëüñêèé ó÷àñòîê, 8 – ×åðíîçåìåëüñêèé ó÷à-
ñòîê, 9 – À÷èíåðîâñêèé ó÷àñòîê, 10 – Àðòåçèàíñêèé ó÷àñòîê, 11 – Ïðèêàñïèé-
ñêèé ó÷àñòîê, 12 – Ïðèìàíû÷ñêèé ó÷àñòîê, 13 – Ãîðîäîâèêîâñêèé ó÷àñòîê.

Fig. 1. Nature regions of the Republic of Kalmykia and the surveyed areas: 
1 – Northern area, 2 – Ergenincky area, 3 – Sarpinsky area, 4 – Yustinsky area, 
5 – Uttinsky area, 6 – Central area, 7 – Yashkulsky area, 8 – Chernozemelsky area, 
9 – Achinerovsky area, 10 – Artesian area, 11 – Caspian area, 12 – Manych area, 
13 – Gorodovikovsky area.

Ïðè âûáîðå ó÷àñòêîâ äëÿ îñìîòðà èñêëþ÷àëèñü 
ÂË 6–10 êÂ, îáîðóäîâàííûå òîëüêî äåðåâÿííûìè 
îïîðàìè (A), ïðåäïî÷òåíèå îòäàâàëîñü ó÷àñòêàì, 
ñîñòîÿùèì èç æåëåçîáåòîííûõ îïîð (Â). 
Ôîòî À. Ìàöûíû.

Selecting the sites of PL 6–10 kV for examination we 
excluded sites of PL mounted only on wooden (A), 
preferring sites with concrete poles (Â). 
Photos by A. Matsyna.
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òåððèòîðèè Êàëìûêèè (ñîñòàâëÿþò îêîëî 
80% îò îáùåé ïðîòÿæ¸ííîñòè ÂË 6–10 
êÂ). Â äàëüíåéøåì, ïðè îáðàáîòêå ó÷¸ò-
íûõ äàííûõ î êîëè÷åñòâå ïîãèáøèõ ïòèö, 
èõ ýêñòðàïîëÿöèÿ âûïîëíÿëàñü òîëüêî íà 
îáùóþ ïðîòÿæ¸ííîñòü ÂË 6–10 êÂ, îáî-
ðóäîâàííûõ æ/á îïîðàìè. Ïðîòÿæ¸í-
íîñòü ýëåêòðîñåòåé, óêîìïëåêòîâàííûõ 
äåðåâÿííûìè îïîðàìè, ñîñòàâëÿåò îêîëî 
20% â èõ îáùåì îáú¸ìå, è â öåëîì îíè 
õàðàêòåðèçóþòñÿ çíà÷èòåëüíî ìåíüøåé 
îïàñíîñòüþ ýëåêòðîïîðàæåíèÿ ïòèö. 

Ïîäàâëÿþùåå ÷èñëî âîçäóøíûõ ëèíèé 
ýëåêòðîïåðåäà÷è íà òåððèòîðèè Êàëìûêèè 
ðàñïîëîæåíû â îòêðûòîé ìåñòíîñòè, ïðåä-
ñòàâëÿþùåé ñîáîé â ðàçëè÷íîé ñòåïåíè 
òðàíñôîðìèðîâàííûå ïàñòáèùà íà öåëèí-
íûõ ñòåïíûõ èëè ïîëóïóñòûííûõ çåìëÿõ. 
Âìåñòå ñ òåì, äîëÿ ó÷àñòêîâ ÂË, ïðèëå-
ãàþùèõ ê íàñåë¸ííûì ïóíêòàì è ïîñåëå-
íèÿì, òàêæå äîñòàòî÷íî âûñîêà. Íà çàïàäå 
ðåñïóáëèêè äîëÿ ñåëèòåáíûõ òåððèòîðèé 

Basing on the spatial distribution of 
dead birds, as well as information about 
the length of PL 6–10 kV within each na-
ture region, we carried out the expert es-
timation of the total number of bird deaths 
during a year (table 3). According to this 
estimation at least 17,000 birds are died 
from electrocution 6–10 kV on PL on the 
territory of the Republic of Kalmykia every 
year. For some species of birds of prey 
(Imperial Eagle Aquila heliaca, White-
Tailed Eagle Haliaeetus albicilla, Black 
Vulture Aegypius monachus, Saker Falcon 
Falco cherrug), which numbers in our cen-
suses, were little, in the future the estima-
tion can be made more correctly.

Spatial distribution of bird deaths of par-
ticular species shows the unevenness of 
their distribution on the territory of the Re-
public. So the general number of dead rap-
tors (fig. 3) was recorded in 2, 3, 4, 5 and 6 
nature regions.

Áîëüøèíñòâî ÂË â Êàëìûêèè ðàñïîëîæåíû â îòêðûòîé ìåñòíîñòè: ñèëüíî ñáèòàÿ ýôåìåðîâî-áåëîïîëûííàÿ ðàñòèòåëüíîñòü íà áóðûõ 
ïîëóïóñòûííûõ ñðåäíåñóãëèíèñòûõ ïî÷âàõ â êîìïëåêñå ñî ñðåäíèìè è ìåëêèìè ñîëîíöàìè – 1, çëàêîâî-áåëîïîëûííàÿ ðàñòèòåëüíîñòü íà 
áóðûõ ïîëóïóñòûííûõ ñðåäíåñóãëèíèñòûõ ïî÷âàõ – 2, îäíîëåòíèêîâî-ñîëÿíêîâàÿ ðàñòèòåëüíîñòü íà ìåëêèõ è êîðêîâûõ ñîëîíöàõ – 3, 
ñðåäíåñáèòàÿ áåëîïîëûííî-çëàêîâàÿ ðàñòèòåëüíîñòü íà áóðûõ ïîëóïóñòûííûõ ñðåäíåñóãëèíèñòûõ ïî÷âàõ â êîìïëåêñå ñî ñðåäíèìè 
ñîëîíöàìè – 4, çëàêîâî-áåëîïîëûíàÿ ðàñòèòåëüíîñòü íà áóðûõ ïîëóïóñòûííûõ ñðåäíåñóãëèíèñòûõ ïî÷âàõ â êîìïëåêñå ñî ñðåäíèìè ñî-
ëîíöàìè – 5, çëàêîâàÿ (êîâûëüíàÿ) ðàñòèòåëüíîñòü íà ñóïåñ÷àíûõ ïî÷âàõ – 6, çëàêîâàÿ (êîâûëüíàÿ) ðàñòèòåëüíîñòü íà ñóïåñ÷àíûõ ïî÷âàõ, 
ïðîéäåííàÿ ïîæàðîì – 7, ñîëîí÷àê ñ òàìàðèñêîì è äðóãèìè ñîëÿíêàìè – 8, ó÷àñòîê áàðõàííûõ ïåñêîâ – 9. Ôîòî À. Ìàöûíû.

In Kalmykia PL generally go across open landscapes: very degraded vegetation of ephemeral plants and common wormwood on brown 
semidesert medium loamy soils in combination with medium and small saline soiles – 1, gramineous-wormwood vegetation on brown 
semidesert medium loamy soils – 2, annual-halophytic vegetation on shallow and cortical saline soils – 3, medium degraded wormwood 
– gramineous  vegetation on the brown semidesert medium loamy soils in complex with medium saline soils – 4, gramineous-wormwood 
vegetation on brown semidesert medium loamy soils in complex with medium saline soils – 5, gramineous (feather grass) vegetation on 
sandy soils – 6, burnt gramineous (feather grass) vegetation on sandy soils – 7, salt march with tamarisk and other halophytes – 8, an area of 
sand dunes – 9. Photos by A. Matsyna.

1 2 3

4 5 6

7 8 9
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Basing on spatial distribution and dates 
of the death of Steppe Eagles we can 
clearly identify their main habitats and 
regions of their autumn migration in Ka-
lmykia. In this case, the localization of the 
dead birds, taking into account the dates 
of their deaths reflects the seasonal dy-
namics of abundance and species distri-
bution in the region.

Several sites of PL 6–10 kV, which are 
characterized a high level of mortality of 
Steppe Eagles within a migratory way were 
discovered (vicinities of the Tavn-Gashun 
and Haryn-Khuduk villages) – they are some 
benchmarks of the migratory way. 

In total, all of Steppe Eagles, which died 
in 2011, (table 4) are distributed within se-
lected nature regions in almost the same 
ratio as the birds, which died in 2010 and 
earlier (table 4). It demonstrates the similar-
ity and stability of the annual spatial distri-
bution of dead birds.

The spatial distribution of dead Long-Leg-
ged Buzzards is rather different (table 5). 

Considering the significant influence of 
PL 6–10 kV on populations of some spe-
cies of raptors, we can assume that there 
are two main directions of the factor impact 
on them:

1 – forming a specific demographic 
structure of populations with a permanent 
deficit in the younger age group (birds 1 
year old). 

2 – changing the spatial structure of the 
breeding range of populations splitting up it 
into sections with a high probability of death 
of young and adult birds from electrocution 
and the areas in which the influence of this 
factor is absent or minimal.

The results of counts made in this study, 
as well as other data (Medjidov et al., 
2011) indicate a regular loss of Steppe 
Eagles from electrocution on PL 6–10 
kV in the spring–summer period before 
fledging of young. Modeling this situa-
tion for the breeding territories, which 
are crossed by such “electrical trap”, we 
can assume that every year one or both 
birds of the breeding pair may be killed. 
In most cases it leads to the breeding ter-
ritory being vacant. Many of these ter-
ritories are located in attractive forage 

è ñåëüõîçóãîäèé çíà÷èòåëüíî âûøå, ÷åì â 
ñðåäíåì ïî ðåãèîíó. Â íàèìåíüøåé ñòåïå-
íè õîçÿéñòâåííî îñâîåíà þãî-âîñòî÷íàÿ 
÷àñòü ðåñïóáëèêè. 

Áîëüøàÿ ÷àñòü ÂË 6–10 êÂ, ýêñïëóàòèðó-
åìûõ íà òåððèòîðèè Ðåñïóáëèêè Êàëìû-
êèÿ, ïðèíàäëåæàò ôèëèàëó ÎÀÎ «ÌÐÑÊ 
Þãà» – «Êàëìýíåðãî». Îíè ôîðìèðóþò 
îñíîâó ðàñïðåäåëèòåëüíûõ ýëåêòðè÷å-
ñêèõ ñåòåé ðåãèîíà è â öåëîì õàðàêòåðè-
çóþòñÿ îòíîñèòåëüíî íèçêîé ïëîòíîñòüþ 
– â ñðåäíåì 0,16 êì ÂË 6–10 êÂ/êì2 òåð-
ðèòîðèè. Ïðîñòðàíñòâåííàÿ ïëîòíîñòü ÂË 
6–10 êÂ íà æåëåçîáåòîííûõ îïîðàõ êî-
ëåáëåòñÿ â äèàïàçîíå îò 0,18 êì ÂË 6–10 
êÂ/êì2 òåððèòîðèè â ðàéîíàõ àêòèâíîãî 
âûïàñà êðóïíîãî ðîãàòîãî ñêîòà è îâåö, 
áëàãîäàðÿ âûñîêîé ïëîòíîñòè íåáîëüøèõ 
æèâîòíîâîä÷åñêèõ ñòîÿíîê, äî 0,08 êì 
ÂË 6–10 êÂ/êì2 òåððèòîðèè â ïóñòûííûõ 
ðàéîíàõ (òàáë. 1). Îáùåå òåõíè÷åñêîå ñî-
ñòîÿíèå ýëåêòðîñåòåé 6–10 êÂ â îñíîâíîì 
õîðîøåå è óäîâëåòâîðèòåëüíîå. Áîëüøàÿ 
÷àñòü ýëåêòðîñåòåé ïîñòðîåíà â ïåðèîä 
1970–1980-õ ãîäîâ è àêòèâíî ýêñïëóàòè-
ðóåòñÿ. Äîëÿ äåìîíòèðîâàííûõ ó÷àñòêîâ 
ëèíèé íåâåëèêà. 

Îòëè÷èòåëüíîé ÷åðòîé ñåòåé ÂË 6–10 
êÂ â Êàëìûêèè ÿâëÿåòñÿ ìàñøòàáíîå èñ-
ïîëüçîâàíèå â êîíñòðóêöèè îãîëîâêîâ 
æåëåçîáåòîííûõ îïîð ðàçëè÷íûõ çà-

Áîëüøèíñòâî ïòèöåîïàñíûõ ÂË â Êàëìûêèè èä¸ò ê 
æèâîòíîâîä÷åñêèì ñòîÿíêàì è íàñåë¸ííûì ïóíêòàì. 
Ôîòî À. Ìàöûíû.

Many PL in Kalmykia go to the farms and settlements. 
Photos by A. Matsyna.
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ãðàæäàþùèõ ýëåìåíòîâ èç ìåòàëëè÷åñêèõ 
ïðóòüåâ, ñòåðæíåé, à òàêæå êîíñòðóêöèé 
èç äîïîëíèòåëüíûõ, òàê íàçûâàåìûõ, «õî-
ëîñòûõ» èçîëÿòîðîâ, ïðåäíàçíà÷åííûõ 
äëÿ ñîçäàíèÿ ïðåïÿòñòâèé ê ïîñàäêå ïòèö 
íà òðàâåðñó â ðàéîíå îãîëîâêà îïîðû. Ê 
îãðîìíîìó ñîæàëåíèþ, ýòè ìåðîïðèÿòèÿ, 
ïîñëåäîâàòåëüíî è â çíà÷èòåëüíûõ îáú¸ìàõ 
ðåàëèçîâàííûå ýíåðãåòèêàìè â Êàëìûêèè, 
íå îêàçàëè ñóùåñòâåííîãî âëèÿíèÿ íà ïî-
âûøåíèå ýëåêòðîáåçîïàñíîñòè ÂË 6–10 
êÂ. Äåòàëüíàÿ õàðàêòåðèñòèêà âëèÿíèÿ 
ðàçëè÷íûõ âèäîâ çàãðàæäåíèé, âñòðå÷àþ-
ùèõñÿ íà îïîðàõ ÂË 6–10 êÂ â Êàëìûêèè, 
äàíà â îòäåëüíîé ïóáëèêàöèè (Ìàöûíà è 
äð., íàñò. ñá.).

Êðîìå ýëåêòðè÷åñêèõ ñåòåé ôèëèàëà 
«Êàëìýíåðãî» íà òåððèòîðèè Êàëìûêèè 
ðàñïîëîæåíû ÂË 6–10 êÂ, ïðèíàäëåæàùèå 
ïðåäïðèÿòèÿì íåôòåãàçîâîãî êîìïëåêñà 
(âäîëüòðàññîâûå ÂË ìàãèñòðàëüíûõ ãàçî-
ïðîâîäîâ è òîïëèâîïðîäóêòîïðîâîäîâ, ÂË 
ýëåêòðîñíàáæåíèÿ èíôðàñòðóêòóðû, ñâÿ-
çàííîé ñ äîáû÷åé óãëåâîäîðîäîâ), à òàêæå 
ÂË ýëåêòðîñíàáæåíèÿ ñèñòåì ñîòîâîé ñâÿ-
çè, ýíåðãîñáûòà è äðóãèõ ñôåð. Èõ îáùàÿ 
ïðîòÿæ¸ííîñòü íà òåððèòîðèè ðåñïóáëèêè 
ñîñòàâëÿåò îêîëî 1,5 òûñ. êì.

Ìåòîäèêà
Îñìîòð âîçäóøíûõ ëèíèé ýëåêòðîïå-

ðåäà÷è 6–10 êÂ âûïîëíÿëñÿ îäíîêðàòíî, 

habitats, and in the next season, obvi-
ously, will be occupied by another pair, 
and probably from the middle age group 
(younger breeding birds). Thus, the birds 
of this age category also become to be 
threaten by electrocution and may be 
also killed. Thus, the natural demograph-
ic structure of the population is broken. 
It allows us to suggest the demographic 
“ageing” of the population occupying ar-
eas with a high density of PL. As a result, 
the grid of PL 6–10 kV affecting the mo-
saic of the optimal / pessimal conditions 
significantly alters the structure of natural 
populations of breeding birds of prey.

Conclusions 
Almost everywhere, the existing grid of 

dangerous PL 6–10 kV is an important factor 
having of a significant human impact on the 
quality of the habitats of birds of prey and 
the reproductive potential of their popula-
tions.

Undoubtedly the studies aimed at clar-
ifying the preliminary estimates of the 
bird mortality caused by electrocution 
in the region should continue, but it is 
perfectly clear that this phenomenon is 
quite unprecedented here. It is difficult 
to say that is the more surprising – the 
number of birds killed every year in the 
territory of the Republic of Kalmykia, 

Ïðîèçâîäñòâåííîå îáúåäèíåíèå 
(àäìèíèñòðàòèâíûå ðàéîíû) 
Industrial branch (regions)

Ïðîòÿæ¸ííîñòü 
ÂË 6–10 êÂ, êì

 Length of PL, 
km

Äîëÿ ÂË 6–10 êÂ 
íà æ/á îïîðàõ, %

 Portion of PL on 
concrete poles, %

Ïðîñòðàíñòâåííàÿ ïëîòíîñòü ÂË 
6–10 êÂ, êì ÂË / êì2 òåððèòîðèè

 Spatial density of PL 6–10 kV, km PL 
per km2 area

Âñå ÂË 6–10 êÂ
 All PL

Â ò.÷. íà æ/á îïîðàõ 
PL on concrete pole 

ÏÎ Ãîðîäîâèêîâñêèå ýëåêòðè÷åñêèå 
ñåòè (Ãîðîäîâèêîâñêèé, ßøàëòèíñêèé) 
Gorodovikovskie electrical grids 997 49 0.28 0.14

Êàñïèéñêèå ýëåêòðè÷åñêèå ñåòè 
(Ëàãàíñêèé, ×åðíîçåìåëüñêèé) 
Caspian electrical grids 1 916 81 0.10 0.08

Êàëìûöêèå ýëåêòðè÷åñêèå 
ñåòè (Öåëèííûé, ßøêóëüñêèé, 
Ïðèþòíåíñêèé, Èêè-Áóðóëüñêèé) 
Kalmykian electrical grids 4 539 76 0.17 0.13

Ñàðïèíñêèå ýëåêòðè÷åñêèå ñåòè 
(Ñàðïèíñêèé, Êåò÷åíåðîâñêèé, 
Ìàëîäåðáåòîâñêèé, Îêòÿáðüñêèé, 
Þñòèíñêèé) 
Sarpinskie electrical grids 4 497 86 0.18 0.15

Âñåãî / Total 11 949 78 0.16 0.13

Òàáë. 1. Êðàòêàÿ õàðàêòåðèñòèêà ñòðóêòóðû ñåòåé ÂË 6–10 êÂ ôèëèàëà ÎÀÎ «ÌÐÑÊ Þãà» – «Êàëìýíåðãî».

Table 1. Short characteristics of the grid of PL 6–10 kV owned by the branch of “IRDC of South” – “Kalmenergo”.



192 Ïåðíàòûå õèùíèêè è èõ îõðàíà 2011, 24 Îõðàíà ïåðíàòûõ õèùíèêîâ

which belong to rare and “protected” 
species listed in different Red Data Books 
of (averaging one individual per every 
two kilometers of PL 6–10 kV a year!) or 
the annual amount of damage, which is 
estimated at nearly 300 million rubles (at 
current prices is equivalent to 100 mil-
lion kilowatt-hours annually). 

Considering the long period (more than 
30 years) of mass and local elimination of 
birds of prey in the region, the scales of it 
are very noticeable, as are estimated at hun-
dreds of thousands of dead birds. And the 
consequences for the avifauna of Kalmykia, 
the entire North Caspian Sea region and 
other regions are awful.

In particular, the negative role of dan-
gerous PL 6–10 kV in the rapid degrada-
tion of the Steppe Eagle population, not-
ed by all researchers in recent decades, 
is clearly underestimated. It is impossible 
to answer for a while – what part of the 
Steppe Eagles, dying every year from elec-
trocution in Kalmykia, belongs to the local 
breeding group. We can assume that this 
part is small (within 15–20% of the total 
estimated number of loss), if we take into 
account the fact that the modern number 
of the species in the Republic is estimated 
at 300–350 breeding pairs (Medzhidov et 
al., 2011).

As an important habitat, migratory cor-
ridors and wintering grounds for several 
species of raptors, the territory of the Re-
public of Kalmykia is urgently needs the 
serious implementation of measures on 
the nature protection carried out in two 
main directions – conducting the special 
studies aimed at gathering information 
about the location of PL 6–10 kV, posing 
a threat to birds, and active retrofitting 
of the operated PL 6–10 kV with modern 
materials and technology. The authors 
of this study sincerely hope that the re-
sults presented provide a basis for the 
necessary administrative and manage-
ment decisions in the management and 
protection of wildlife in the Republic of 
Kalmykia. 

íà ïåøèõ è àâòîìîáèëüíûõ ìàðøðóòàõ, 
â ñîîòâåòñòâèè ñ ðåêîìåíäàöèÿìè, ïðè-
íÿòûìè äëÿ äàííîãî âèäà èññëåäîâàíèé 
(Ìàöûíà, Çàìàçêèí, 2010). Ñêîðîñòü 
äâèæåíèÿ àâòîòðàíñïîðòà ïðè îñìîòðå 
ÂË, êàê ïðàâèëî, íå ïðåâûøàëà 15–20 
êì/÷àñ, ÷òî ïîçâîëÿëî îáíàðóæèòü áîëü-
øèíñòâî îñòàíêîâ ïîãèáøèõ ïòèö, âêëþ-
÷àÿ îòíîñèòåëüíî ìåëêèå ôðàãìåíòû 
ñêåëåòà è îïåðåíèÿ. Ìåñòîïîëîæåíèå 
îïîð â íà÷àëå è êîíöå ó÷àñòêà îñìîòðà, 
à òàêæå â òî÷êàõ èçìåíåíèÿ íàïðàâëåíèÿ 
ëèíèè, ðåãèñòðèðîâàëè ïðè ïîìîùè GPS-
íàâèãàòîðà. Âïîñëåäñòâèè, ïðè îáðàáîò-
êå êîîðäèíàòíûõ äàííûõ, âñå îñìîòðåí-
íûå ó÷àñòêè ÂË 6–10 êÂ ïðåäñòàâëåíû â 
âèäå GIS ñëîÿ. Íàéäåííûå îñòàíêè ïòèö 
ôîòîãðàôèðîâàëèñü, îïðåäåëÿëàñü èõ 
âèäîâàÿ ïðèíàäëåæíîñòü. Äëÿ óòî÷íåíèÿ 
âèäîâîé ïðèíàäëåæíîñòè îáíàðóæåí-
íûõ ïîãèáøèõ ïòèö, à òàêæå äëÿ îöåíêè 
èõ ðàçìåðíûõ õàðàêòåðèñòèê, âûïîëíå-
íû ñáîðû êîñòíûõ ìàòåðèàëîâ â îáùåé 
ñëîæíîñòè îò 72 ïòèö. Â õîäå êàìåðàëü-
íîé îáðàáîòêè ïîëåâîå îïðåäåëåíèå 
âèäîâ ïîãèáøèõ ïòèö áûëî óòî÷íåíî ñ 
èñïîëüçîâàíèåì êîëëåêöèé Çîîëîãè÷å-
ñêîãî ìóçåÿ ÌÃÓ, ñîáñòâåííûõ ñáîðîâ 
àâòîðîâ (êîëëåêöèÿ îðíèòîëîãè÷åñêîé 

Â.Á. Áàäìàåâ îñóùåñòâëÿåò ïåøèé îñìîòð ÂË 6–10 
êÂ (ââåðõó) è Ì.À. Êîðîëüêîâ è Â.Á. Áàäìàåâ îñìà-
òðèâàþò ÂË 6–10 êÂ íà àâòîìàðøðóòå (âíèçó). 
Ôîòî À. Ìàöûíû.

V. Badmaev carried out examination of PL 6–10 kV 
by foot (upper) and M. Korolkov and V. Badmaev 
conducted surveys of PL 6–10 kV by vehicle (bottom). 
Photos by A. Matsyna.
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ñòâåííóþ ïîòåðþ ÷àñòè ïîãèáøèõ ïòèö 
(óòèëèçàöèÿ íàçåìíûìè è ïåðíàòûìè 
õèùíèêàìè). Ïðåäïîëàãàåòñÿ, ÷òî íå-
äîó÷¸ò êðóïíûõ ïòèö, ïðåèìóùåñòâåííî 
õèùíûõ, íåçíà÷èòåëåí. Îäíàêî â ãðóïïå 
ìåëêèõ è ñðåäíèõ ïòèö âîçìîæåí çíà-
÷èòåëüíûé íåäîó÷¸ò (â 1,5–2,5 è áîëåå 
ðàç) â ñâÿçè ñ áûñòðîé óòèëèçàöèåé òó-
øåê íåáîëüøèõ ïòèö.

Ðåçóëüòàòû è èõ îáñóæäåíèå
Â õîäå âûïîëíåíèÿ ðàáîò áûëè îáíàðó-

æåíû îñòàíêè 543 ïòèö, ïðèíàäëåæàùèõ 
ê 31 âèäó. Èç íèõ 477 ïòèö ïîãèáëè â ðå-
çóëüòàòå ïîðàæåíèÿ ýëåêòðè÷åñêèì òîêîì 
ÂË 6–10 êÂ (òàáë. 2). Ïðè÷èíà ãèáåëè 
óñòàíîâëåíà ïî õàðàêòåðíîìó ðàñïîëî-
æåíèþ ïîãèáøèõ ïòèö â ðàäèóñå íåñêîëü-
êèõ ìåòðîâ îò îïîðû ÂË, êàê ïðàâèëî, 
íåïîñðåäñòâåííî ïîä íåþ (ñì. ôîòî íà 
ñòð. 195). Íåêîòîðûå ïòèöû íàõîäèëèñü 
íà êîíñòðóêöèÿõ îãîëîâêîâ îïîð (òðà-
âåðñàõ, èçîëÿòîðàõ è ïðîâîäàõ). Ïòèöû, 
ãèáåëü êîòîðûõ íàñòóïèëà â ðåçóëüòàòå 
ñòîëêíîâåíèÿ ñ ïðîâîäàìè è êîíñòðóê-
öèÿìè îïîð ÂË 6–10 êÂ (n=76, 8 âèäîâ), â 
äàííîé ðàáîòå íå ó÷èòûâàþòñÿ.

Ñðåäè ïòèö, ïîãèáøèõ îò ýëåêòðîòîêà, 
ïðåîáëàäàþò ïðåäñòàâèòåëè îòðÿäà Ñîêî-
ëîîáðàçíûõ Falconiformes (ðèñ. 2). Ñðåäè 
íèõ íàèáîëåå ìíîãî÷èñëåííû ñòåïíîé îð¸ë 
(Aquila nipalensis) – 33,3% îò îáùåãî ÷èñëà 
ïîãèáøèõ ïòèö, êóðãàííèê (Buteo rufinus) 
– 10,5%, îáûêíîâåííàÿ ïóñòåëüãà (Falco 
tinnunculus) – 5,5%, îáûêíîâåííûé êà-
íþê (Buteo buteo) – 4,1%, ÷¸ðíûé êîðøóí 
(Milvus migrans) – 3,9%. Äîëÿ ÷¸ðíîãî êîð-
øóíà â îáùåì îáú¸ìå ãèáåëè, âîçìîæíî, 
íåñêîëüêî âûøå, òàê êàê ïðèíàäëåæíîñòü 
îñòàíêîâ íåêîòîðûõ õèùíûõ ïòèö äàííîé 

ëàáîðàòîðèè ÝÖ «Äðîíò»), ëèòåðàòóðíûõ 
èñòî÷íèêîâ (Ìèòðîïîëüñêèé, 2010).

Ñîñòîÿíèå îñòàíêîâ ïòèö îöåíèâàëè ïî 
6-áàëüíîé øêàëå (Ìàöûíà è äð., 2011à). Â 
äàëüíåéøåì ýòî ïîçâîëèëî âûäåëèòü ãðóï-
ïó ïòèö, ïîãèáøèõ â òå÷åíèå ïîñëåäíåãî 
êàëåíäàðíîãî ãîäà (2011). 

Äëÿ âûïîëíåíèÿ ïîñòàâëåííîé çàäà÷è 
èññëåäîâàíèÿ – ýêñòðàïîëÿöèè ó÷¸òíûõ 
äàííûõ, ïîëó÷åííûõ â ðåçóëüòàòå îñìî-
òðà îòäåëüíûõ ó÷àñòêîâ ÂË 6–10 êÂ (â 
ïðåäåëàõ ýêñïåðèìåíòàëüíîé âûáîðêè), 
íà îáùóþ ïðîòÿæ¸ííîñòü ÂË 6–10 êÂ â 
ðåãèîíå, áûëè ïîñëåäîâàòåëüíî âûïîë-
íåíû íåñêîëüêî óñëîâèé. Ïðåæäå âñå-
ãî, ïðîèçâåäåíî ðàçäåëåíèå òåððèòî-
ðèè Ðåñïóáëèêè Êàëìûêèÿ íà îòäåëüíûå 
ëàíäøàôòíî-ýêîëîãè÷åñêèå ó÷àñòêè (ðèñ. 
1). Â êà÷åñòâå èíôîðìàöèîííîé îñíîâû 
äëÿ ýòîãî èñïîëüçîâàëèñü ñíèìêè òåð-
ðèòîðèè ðåñïóáëèêè, âûïîëíåííûå ñî 
ñïóòíèêà LANDSAT. Âûäåëåíèå ó÷àñòêîâ, 
õàðàêòåðèçóþùèõñÿ îïðåäåë¸ííîé îäíî-
ðîäíîñòüþ ïî÷âåííî-ðàñòèòåëüíîãî ïî-
êðîâà, âûïîëíåíî â ïðîãðàììå ArcView 
GIS 3.2a ñ ó÷¸òîì ðàíåå ïðèíÿòûõ äëÿ 
ðåãèîíà ôèçèêî-ãåîãðàôè÷åñêèõ è îð-
íèòîëîãè÷åñêèõ âàðèàíòîâ ðàéîíèðîâà-
íèÿ (Ôåäÿêîâ, 1969; Öàïêî è äð., 2009). 
Äëÿ êàæäîãî âûäåëåííîãî ëàíäøàôòíî-
ýêîëîãè÷åñêîãî ó÷àñòêà îïðåäåëåíà 
îáùàÿ ïðîòÿæ¸ííîñòü ïòèöåîïàñíûõ 
ÂË 6–10 êÂ. Ðåçóëüòàòû îñìîòðîâ ÂË 
6–10 êÂ, òåððèòîðèàëüíî îòíåñ¸ííûõ 
ê êàæäîìó âûäåëåííîìó ëàíäøàôòíî-
ýêîëîãè÷åñêîìó ó÷àñòêó, áûëè ïðîàíà-
ëèçèðîâàíû îòäåëüíî. 

Ïðè ýêñòðàïîëÿöèè ó÷¸òíûõ äàííûõ 
íå èñïîëüçîâàëèñü ïîâûøàþùèå êî-
ýôôèöèåíòû, êîìïåíñèðóþùèå åñòå-

Ðèñ. 2. Âèäîâîé ñîñòàâ 
ïòèö, ïîðàæ¸ííûõ 
ýëåêòðè÷åñêèì òîêîì 
íà ÂË 6–10 êÂ.

Fig. 2. List of bird 
species killed by 
electrocution on PL 
6–10 kV.
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Òàáë. 2. Èòîãè ó÷¸òîâ ïòèö, ïîãèáøèõ â ðåçóëüòàòå ïîðàæåíèÿ ýëåêòðè÷åñêèì òîêîì ÂË 6–10 êÂ, îáùåå êîëè÷åñòâî ïîãèáøèõ ïòèö / 
ïòèöû, ïîãèáøèå â òå÷åíèå ïîñëåäíåãî êàëåíäàðíîãî ãîäà (2011).

Table 2. Results of censuses of bird deaths from electrocution, total number of dead birds / birds died during the last year (2011).

¹ Âèä / Species Ëàíäøàôòíî-ýêîëîãè÷åñêèå ó÷àñòêè / Nature regions Âñåãî
Total1 2 3 4 5 6 8 9 10 13

1 ×¸ðíûé êîðøóí 
(Milvus migrans)

4/4 4/4 3/3 10/9 21/20

2 Çèìíÿê (Buteo lagopus) 2/2 1/1 3/3

3 Îáûêíîâåííûé êàíþê 
(Buteo buteo)

7/7 1/1 1/1 6/6 1/1 1/1 3/3 2/2 22/22

4 Êóðãàííèê (Buteo rufinus) 9/9 25/17 8/4 9/9 1/1 3/3 2/2 57/54

Õèùíèê ñðåäíèõ ðàçìåðîâ 
Hawk, Kite of Buzzard

12/8 2/0 3/0 7/0 24/8

5 Ñòåïíîé îð¸ë 
(Aquilla nipalensis)

9/8 65/34 72/41 30/20 3/0 2/0 181/103

6 Ìîãèëüíèê (Aquila heliaca) 1/1 1/1 2/2

7 Áåðêóò (Aquila chrysaetos) 1/0 1/0

Îð¸ë (Aquila sp.) 1/0 5/5 6/5

8 Îðëàí-áåëîõâîñò 
(Haliaeetus albicilla)

1/1 1/0 2/1

9 ×¸ðíûé ãðèô 
(Aegypius monachus)

2/2 2/2

Êðóïíûé ïàäàëüùèê 
Vulture

1/0 1/0 2/0

10 Áàëîáàí (Falco cherrug) 2/2 2/2

11 Äåðáíèê (Falco columbaris) 1/1 1/1

12 Îáûêíîâåííàÿ ïóñòåëüãà 
(Falco tinninculus)

13/13 1/1 3/3 2/2 3/3 5/5 2/2 1/1 30/30

13 Ôèëèí (Bubo bubo) 1/0 1/1 2/1

14 Äîìîâûé ñû÷ 
(Athene noctua)

1/1 1/1

15 Ñèçîâîðîíêà 
(Coracias garrulus)

4/3 4/3

16 ×åðíîëîáûé ñîðîêîïóò 
(Lanius minor)

1/1 1/1

17 Ñåðûé ñîðîêîïóò (Lanius 
excubitor)

2/2 2/2

18 Ñêâîðåö (Sturnus vulgaris) 1/1 1/1 2/2

19 Ñîðîêà (Pica pica) 8/6 4/3 11/6 2/2 3/1 1/1 29/19

20 Ãàëêà (Corvus monedula) 2/2 2/2 1/1 2/1 7/6

21 Ãðà÷ (Corvus frugilegus) 27/23 2/1 5/3 19/17 5/3 9/9 67/56

22 Ñåðàÿ âîðîíà 
(Corvus cornix)

1/1 1/1 1/1 1/1 4/4

23 Ðÿáèííèê (Turdus pilaris) 1/1 1/1

Äðîçä sp. (Turdus sp.) 1/1 1/1

Âñåãî ïîãèáøèõ ïòèö 
Total electrocuted birds

87/78 104/61 110/71 64/60 15/12 43/36 18/10 26/12 10/10 477/350

Ïðîòÿæ¸ííîñòü ìàðøðóòîâ 
(ÂË 6–10 êÂ), êì 
Length of routes (PL 6–10 
kV), km

4.6 35.1 51.9 41.0 46.3 5.8 32.1 18.7 16.4 2.6 254.5

 Ïîãèáøèõ ïòèö / êì ÂË 
6–10 êÂ 
Electrocuted birds per km PL

0 2.5/2.2 2.0/1.2 2.7/1.7 1.5/1.4 2.6/2.1 1.3/1.1 1.2/07 1.6/07 3.8/3.8 1.9/1.4
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ðàçìåðíîé ãðóïïû (4,4%) èäåíòèôèöèðî-
âàòü íå óäàëîñü, îäíàêî èõ ëîêàëèçàöèÿ â 
íàèáîëüøåé ñòåïåíè ñîîòâåòñòâóåò ìåñòàì 
îñíîâíîé ãèáåëè èìåííî ýòîãî âèäà. 

Èç ïðåäñòàâèòåëåé îòðÿäà Ñîâîîáðàçíûõ 
Strigiformes óñòàíîâëåíà ãèáåëü äëÿ äâóõ 
âèäîâ – ôèëèíà (Bubo bubo) è äîìîâîãî 
ñû÷à (Athene noctua).

Îòðÿä Ðàêøåîáðàçíûõ Coraciiformes 
ïðåäñòàâëåí ñèçîâîðîíêîé (Coracias gar-
rulus).

Ñðåäè ïðåäñòàâèòåëåé îòðÿäà Âîðîáüè-
íîîáðàçíûõ Passeriformes – âòîðîãî ïî 
÷èñëåííîñòè ñðåäè ïîãèáøèõ ïòèö (23,9%), 
íàèáîëåå ÷àñòî ïîãèáàþò ïðè êîíòàêòå 
ñ ÂË 6–10 êÂ ãðà÷ (Corvus frugilegus) – 
12,3% è ñîðîêà (Pica pica) – 5,3%.

Ïî ñîñòîÿíèþ îñòàíêîâ ïòèö îïðåäåëåíî 
ïðèìåðíîå âðåìÿ èõ ãèáåëè, ïðè ýòîì êàæ-
äûå èç íèõ îòíåñåíû ê îäíîé èç äâóõ ãðóïï, 
èìåþùèõ âàæíîå çíà÷åíèå äëÿ äàëüíåéøåé 
îöåíêè îáùåãî ãîäîâîãî îáú¸ìà ãèáåëè âè-
äîâ. Òàêèì îáðàçîì, èç îáùåãî ÷èñëà íàéäåí-
íûõ ïîãèáøèõ ïòèö (n=477) áûëè âûäåëåíû 
350 ïòèö, ïîãèáøèõ â òå÷åíèå ïîñëåäíåãî 
êàëåíäàðíîãî ãîäà (2011 ã.). Îñòàâøèåñÿ 
127 ïòèö êâàëèôèöèðîâàíû êàê ïîãèáøèå 
â 2010 ã. èëè ðàíåå. 

Íà îñíîâå òåððèòîðèàëüíîãî ðàñïðåäå-
ëåíèÿ ïîãèáøèõ ïòèö, à òàêæå ñâåäåíèé 
î ïðîòÿæ¸ííîñòè ÂË 6–10 êÂ â ïðåäå-
ëàõ êàæäîãî âûäåëåííîãî ëàíäøàôòíî-
ýêîëîãè÷åñêîãî ó÷àñòêà, âûïîëíåíà ýêñ-
ïåðòíàÿ îöåíêà îáùåãî îáú¸ìà ãèáåëè 
ïòèö â òå÷åíèå îäíîãî êàëåíäàðíîãî 
ãîäà (òàáë. 3). Ñîãëàñíî ýòîé îöåíêè, 
åæåãîäíî íà òåððèòîðèè Ðåñïóáëèêè 
Êàëìûêèÿ â ðåçóëüòàòå ïîðàæåíèÿ ýëåê-
òðè÷åñêèì òîêîì ÂË 6–10 êÂ ïîãèáàåò 
íå ìåíåå 17 òûñ. ïòèö. Ïðè ýòîì ðàçìåð 
âðåäà, íàíåñ¸ííîãî îáúåêòàì æèâîòíî-
ãî ìèðà â ñâÿçè ñ èõ íåçàêîííûì óíè-
÷òîæåíèåì, ìîæåò ñîñòàâëÿòü íå ìåíåå 
290 ìëí. ðóáëåé åæåãîäíî (Ìåòîäèêà…, 
2008). Äàííàÿ îöåíêà, ïî íàøåìó ìíå-
íèþ, ÿâëÿåòñÿ ìèíèìàëüíîé, à äëÿ íå-
êîòîðûõ âèäîâ è ãðóïï (íàïðèìåð, âðà-
íîâûå) âåðîÿòíî ñóùåñòâåííî çàíèæåíà. 
Â îòíîøåíèè íåêîòîðûõ âèäîâ õèùíûõ 
ïòèö (ìîãèëüíèê Aquila heliaca, îðëàí-
áåëîõâîñò Haliaeetus albicilla, ÷¸ðíûé 
ãðèô Aegypius monachus, áàëîáàí Falco 
cherrug), ïðåäñòàâëåííûõ â ó÷¸òàõ íå-
áîëüøèì ÷èñëîì ýêçåìïëÿðîâ, â áóäóùåì 
âîçìîæíà êîððåêòèðîâêà îöåíêè â áîëü-
øóþ èëè ìåíüøóþ ñòîðîíó. Ðÿä âèäîâ 
ïòèö, íåñîìíåííî ïîãèáàþùèõ íà òåð-
ðèòîðèè äàííîãî ðåãèîíà ïðè êîíòàêòå ñ 
ÂË 6–10 êÂ, ïðåæäå âñåãî – õèùíûõ ïòèö, 
íå îáíàðóæåííûõ âî âðåìÿ ó÷¸òíûõ ðà-
áîò, òàêæå îòñóòñòâóþò â äàííîé îöåíêå, 
îäíàêî äîëæíû áûòü âêëþ÷åíû â íå¸ ïðè 
ïîëó÷åíèè ñîîòâåòñòâóþùèõ äàííûõ.

Ñîîòíîøåíèå äîëåé îòäåëüíûõ âèäîâ 
ïòèö â ðåçóëüòàòàõ ýêñïåðòíîé îöåíêè 
çàìåòíî îòëè÷àåòñÿ îò äîëè êàæäîãî èç 
íèõ â ó÷¸òíûõ ìàòåðèàëàõ, ÷òî ÿâëÿåò-
ñÿ ñëåäñòâèåì íåðàâíîìåðíîãî ðàñïðå-
äåëåíèÿ êàê îáùåé ïðîòÿæ¸ííîñòè ÂË 
6–10 êÂ â ïðåäåëàõ êàæäîãî âûäåëåííîãî 
ëàíäøàôòíî-ýêîëîãè÷åñêîãî ó÷àñòêà, òàê 
è ïðîòÿæ¸ííîñòè ó÷¸òíûõ ìàðøðóòîâ â 
êàæäîì èç íèõ. Îäíàêî äàííûé âèä ýêñòðà-
ïîëÿöèè ÿâëÿåòñÿ áîëåå òî÷íûì, ÷åì ïðÿ-

Ïòèöåîïàñíàÿ ÂË 6–10 êÂ íà ïóñòóþùåì ãíåçäîâîì 
ó÷àñòêå ñòåïíîãî îðëà (Aquila nipalensis), Êåò÷å-
íåðîâñêèé ðàéîí (ââåðõó) è îñòàíêè äâóõ ñòåïíûõ 
îðëîâ è êóðãàííèêà (Buteo rufinus) ïîä îïîðîé ÂË 
6–10 êÂ, Þñòèíñêèé ðàéîí (âíèçó). 
Ôîòî À. Ìàöûíû.

PL 6–10 kV dangerous for birds on the abandoned 
breeding territory of the Steppe Eagle (Aquila 
nipalensis), Ketchenerovsky region (upper) and 
remains of two Steppe Eagles and a Long-Legged 
Buzzard (Buteo rufinus) underneath the electric pole 
PL  6–10 kV, Yustinsky region (bottom). 
Photos by A. Matsyna.
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ìàÿ òðàíñëÿöèÿ ó÷¸òíûõ äàííûõ íà îáùóþ 
ïðîòÿæ¸ííîñòü ÂË â ðåãèîíå. 

Òåððèòîðèàëüíîå ðàñïðåäåëåíèå ãè-
áåëè îòäåëüíûõ âèäîâ ïòèö íàãëÿäíî 
äåìîíñòðèðóåò íåðàâíîìåðíîñòü èõ 
ðàñïðîñòðàíåíèÿ ïî òåððèòîðèè ðåñïó-
áëèêè. Òàê, îñíîâíàÿ ëîêàëèçàöèÿ ãèáåëè 
õèùíûõ ïòèö (ðèñ. 3) ñîñðåäîòî÷åíà íà 
òåððèòîðèè 2, 3, 4, 5 è 6 ëàíäøàôòíî-
ýêëîãè÷åñêèõ ó÷àñòêîâ. Ãåîãðàôè÷åñêè 
äàííàÿ òåððèòîðèÿ îõâàòûâàåò Åðãåíèí-
ñêóþ âîçâûøåííîñòü â ïðåäåëàõ ðåñïó-
áëèêè è Ïðèêàñïèéñêóþ íèçìåííîñòü íà 

òåððèòîðèè Êåò÷åíåðîâñêîãî, Ñàðïèí-
ñêîãî, Þñòèíñêîãî, ßøêóëüñêîãî, ×åðíî-
çåìåëüñêîãî ðàéîíîâ.

Ãèáåëü ïòèö îñòàëüíûõ ãðóïï, ïîãèáà-
þùèõ íà ÂË 6–10 êÂ (ðàêøåîáðàçíûå è 
âîðîáüèíûå), ïðåèìóùåñòâåííî ñîñðå-
äîòî÷åíà âî 2, 6, 12 è 13 ëàíäøàôòíî-
ýêëîãè÷åñêèõ ó÷àñòêàõ – â ïðåäåëàõ Åð-
ãåíèíñêîé âîçâûøåííîñòè è òåððèòîðèé, 
ïðèìûêàþùèõ ê îç¸ðíîé ñèñòåìå Ìàíû÷-
Ãóäèëî (ðèñ. 4).

Ïî ñðîêàì ãèáåëè è ïðîñòðàíñòâåí-
íîìó ðàñïðåäåëåíèþ ïîãèáøèõ ñòåïíûõ 

¹ Âèä / Species

Ãîäîâîé îáú¸ì 
ãèáåëè ïòèö 

Number of bird 
deaths per year

Äîëÿ, % 
Portion, %

Íîðìàòèâ 
ñòîèìîñòè, 

òûñ. ðóá. 
Cost stand-

ards THS. 
RUB

Ðàçìåð âðåäà, 
òûñ. ðóá. 

Damage, THS. 
RUB

Äîëÿ, % 
Portion, %

1 ×¸ðíûé êîðøóí (Milvus migrans) 675 3.9 5 3 375 1.16

2 Çèìíÿê (Buteo lagopus) 110 0.6 5 550 0.19

3 Îáûêíîâåííûé êàíþê (Buteo buteo) 1200 6.9 5 6 000 2.06

4 Êóðãàííèê (Buteo rufinus) 1720 9.9 10 17 200 5.91

Õèùíèê ñðåäíèõ ðàçìåðîâ
Hawk, Kite of Buzzard 360 2.1 5 1 800 0.62

5 Ñòåïíîé îð¸ë (Aquilla nipalensis) 3420 19.7 50 171 000 58.79

6 Ìîãèëüíèê (Aquila heliaca) (270)* 1.6 100 27 000 9.28

7 Áåðêóò (Aquila chrysaetos) 10 0.1 100 1 000 0.34

Îð¸ë (Aquila sp.) 30 0.2 50 1 500 0.52

8 Îðëàí-áåëîõâîñò (Haliaeetus albicilla) (230)* 1.3 100 23 000 7.91

9 ×¸ðíûé ãðèô (Aegypius monachus) (60)* 0.3 100 6 000 2.06

10 Áàëîáàí (Falco cherrug) (90)* 0.5 150 13 500 4.64

11 Äåðáíèê (Falco columbarius) 20 0.1 5 100 0.03

12 Îáûêíîâåííàÿ ïóñòåëüãà (Falco tinninculus) 2050 11.8 5 10 250 3.52

13 Ôèëèí (Bubo bubo) 20 0.1 25 500 0.17

14 Äîìîâûé ñû÷ (Athene noctua) 50 0.3 5 250 0.09

15 Ñèçîâîðîíêà (Coracias garrulus) 120 0.7 1 120 0.04

16 ×åðíîëîáûé ñîðîêîïóò (Lanius minor) 55 0.3 1 55 0.02

17 Ñåðûé ñîðîêîïóò (Lanius excubitor) 90 0.5 10 900 0.31

18 Ñêâîðåö (Sturnus vulgaris) (50)** 0.3 1 50 0.02

19 Ñîðîêà (Pica pica) (1 750)** 10.1 1 1 750 0.60

20 Ãàëêà (Corvus monedula) (250)** 1.4 1 250 0.09

21 Ãðà÷ (Corvus frugilegus) (4 150)** 23.9 1 4 150 1.43

22 Ñåðàÿ âîðîíà (Corvus cornix) (460)** 2.7 1 460 0.16

23 Ðÿáèííèê (Turdus pilaris) 50 0.3 1 50 0.02

Äðîçä sp. (Turdus sp.) 50 0.3 1 50 0.02

 Âñåãî ïîãèáøèõ ïòèö
Total electrocuted birds 17 340   290 860

* – îöåíêà ìîæåò áûòü çàâûøåíà (íåîáõîäèì ñáîð äîïîëíèòåëüíûõ ñâåäåíèé); 
* – a number may be overestimated (additional information has to be obtained).

** – îöåíêà, âåðîÿòíåå âñåãî, ñóùåñòâåííî çàíèæåíà (íåîáõîäèì ñáîð äîïîëíèòåëüíûõ ñâåäåíèé); 
** – a number seems to be underestimated significantly (additional information has to be obtained).

Òàáë. 3. Ýêñïåðòíàÿ îöåíêà åæåãîäíîãî îáú¸ìà ãèáåëè ïòèö â ðåçóëüòàòå ïîðàæåíèÿ ýëåêòðè÷åñêèì òîêîì ÂË 6–10 êÂ íà òåððèòîðèè 
Ðåñïóáëèêè Êàëìûêèÿ è ðàñ÷¸ò ðàçìåðà âðåäà, ïðè÷èíÿåìîãî îáúåêòàì æèâîòíîãî ìèðà. 

Table 3. Expert estimation of annual number of bird deaths on PL 6–10 kV and estimation of damage to wildlife.
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Ðèñ. 3. Ðàñïðåäåëåíèå õèùíûõ ïòèö, ïîãèáàþùèõ ïðè êîíòàêòå ñ ÂË 6–10 êÂ â òå÷åíèå ãîäà, ïî ðåçóëüòàòàì ýêñïåðòíîé îöåíêè. Íóìå-
ðàöèÿ ëàíäøàôòíî-ýêîëîãè÷åñêèõ ðàéîíîâ ñîîòâåòñòâóåò òàêîâîé íà ðèñ. 1.

Fig. 3. Distribution of birds of prey killed by electrocution during a year according to the result of expert’s estimation. Numbers of nature 
regions are similar to the numbers in fig. 1.

îðëîâ ìîæíî ÷¸òêî âûäåëèòü èõ îñíîâ-
íûå ìåñòà îáèòàíèÿ è ðàéîíû îñåííåé 
ìèãðàöèè â Êàëìûêèè. Â äàííîì ñëó÷àå 
ëîêàëèçàöèÿ ïîãèáøèõ ïòèö, ñ ó÷¸òîì 
ñðîêîâ èõ ãèáåëè, îòðàæàåò ñåçîííóþ 
äèíàìèêó ÷èñëåííîñòè è ðàñïðîñòðàíå-
íèå âèäà â ðåãèîíå.

Òàê, àíàëèçèðóÿ òåððèòîðèàëüíîå ðàñ-
ïðåäåëåíèå ïòèö, ïîãèáøèõ â âåñåííå-
ëåòíèé ïåðèîä 2011 ã. (òàáë. 4), ìîæíî 
îòìåòèòü, ÷òî íàèáîëüøàÿ ãèáåëü îð-
ëîâ âî âðåìÿ ãíåçäîâîãî ñåçîíà ïðî-
èñõîäèëà íà òåððèòîðèè Ñàðïèíñêî-
ãî è, â ìåíüøåé ñòåïåíè, Þñòèíñêîãî 
ëàíäøàôòíî-ýêîëîãè÷åñêèõ ó÷àñòêîâ. Â 
õîäå ïîñëåãíåçäîâûõ êî÷¸âîê è îñåííåé 
ìèãðàöèè 2011 ã. (òàáë. 4) ïðîèñõîäèò 
ïðîñòðàíñòâåííîå ïåðåðàñïðåäåëå-
íèå ÷èñëåííîñòè – íàèáîëüøåå êîëè-

÷åñòâî ïòèö ãèáíåò óæå íà òåððèòîðèè 
Þñòèíñêîãî è Óòòèíñêîãî ëàíäøàôòíî-
ýêîëîãè÷åñêèõ ó÷àñòêîâ. Óòòèíñêèé ó÷à-
ñòîê ÿâëÿåòñÿ çîíîé àêòèâíîé ìèãðàöèè 
ñòåïíûõ îðëîâ â êîíöå ëåòà è ñåíòÿáðå, 
â òî âðåìÿ êàê èõ ãèáåëü çäåñü â ãíåç-
äîâîé ïåðèîä ñîñòàâèëà âñåãî 6,3% îò 
îáùåé ãèáåëè â ýòîò ïåðèîä. 

Íàïðîòèâ, íà òåððèòîðèè Ñàðïèíñêîãî 
ëàíäøàôòíî-ýêîëîãè÷åñêîãî ó÷àñòêà – 
âàæíîãî ãíåçäîâîãî ðåôóãèóìà ñòåïíîãî 
îðëà â Êàëìûêèè, ïòèöû ïðàêòè÷åñêè íå 
ïîãèáàþò â ïåðèîä îñåííåé ìèãðàöèè, 
êàê è â ïðåäåëàõ ðàñïîëîæåííîãî ê çà-
ïàäó Åðãíèíñêîãî ó÷àñòêà. Î÷åâèäíî, 
ñòåïíûå îðëû, îáèòàþùèå çäåñü ïðàêòè-
÷åñêè íà ñåâåðíîé ãðàíèöå óñòîé÷èâîãî 
ïîêà ãíåçäîâîãî àðåàëà, ïîñëå îêîí÷àíèÿ 
ðàçìíîæåíèÿ îòêî÷åâûâàþò þæíåå, ïðè 

Ðèñ. 4. Ðàñïðåäåëåíèå ðàêøåîáðàçíûõ è âðàíîâûõ ïòèö, ïîãèáàþùèõ ïðè êîíòàêòå ñ ÂË 6–10 êÂ â òå÷åíèå ãîäà, ïî ðåçóëüòàòàì ýêñïåðò-
íîé îöåíêè. Íóìåðàöèÿ ëàíäøàôòíî-ýêîëîãè÷åñêèõ ðàéîíîâ ñîîòâåòñòâóåò òàêîâîé íà ðèñ. 1.

Fig. 4. Distribution of rollers and crows, died from electrocution during a year according to the result of expert’s estimation. Numbers of 
nature regions are similar to the numbers in fig. 1.
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ýòîì äàííûå òåððèòîðèè íå èñïûòûâàþò 
ïðèòîêà âîñòî÷íûõ ìèãðàíòîâ (ïòèö èç 
Ñåâåðíîãî Ïðèêàñïèÿ, Êàçàõñòàíà, Þæ-
íîé Ñèáèðè). Ìîæíî îæèäàòü, ÷òî íà 
òåððèòîðèè Ñàðïèíñêîãî ëàíäøàôòíî-
ýêîëîãè÷åñêîãî ó÷àñòêà ñðåäè ïîãèáøèõ 
ñòåïíûõ îðëîâ ìàêñèìàëüíî âûñîêà äîëÿ 
ïòèö, ïðèíàäëåæàùèõ ê ìåñòíîé ãíåçäî-
âîé ãðóïïèðîâêå.

Îñåííèé ìèãðàöèîííûé êîðèäîð 
ñòåïíûõ îðëîâ íà òåððèòîðèè Êàëìû-
êèè, òàêèì îáðàçîì, ñîîòâåòñòâóåò ìå-
ðèäèîíàëüíîìó ïðîôèëþ Þñòèíñêîãî 
ëàíäøàôòíî-ýêîëîãè÷åñêîãî ó÷àñòêà. 
Äàëåå îíè ïåðåñåêàþò âåñü Óòòèíñêèé 
ó÷àñòîê, âîñòîê ×åðíîçåìåëüñêîãî è 
äàëåå, î÷åâèäíî, ïðåèìóùåñòâåííî 
ñëåäóþò êîðèäîðîì, îãðàíè÷åííûì ê 
çàïàäó ëèíèåé ßøêóëü – À÷èíåðû, à ê 
âîñòîêó – ïî ëèíèè Óëàí-Õîë – Àðòå-
çèàí. Íåñêîëüêî ó÷àñòêîâ ÂË 6–10 êÂ, 
õàðàêòåðèçóþùèõñÿ ìàññîâîé ãèáåëüþ 
ñòåïíûõ îðëîâ â ýòîì ðóñëå ïðîë¸òà, 
óäàëîñü îáíàðóæèòü (îêðåñòíîñòè ïî-
ñ¸ëêîâ Òàâí-Ãàøóí, Íàðûí-Õóäóê) – îíè 
ñëóæàò ñâîåãî ðîäà åãî ðåïåðíûìè 
òî÷êàìè. 

Ñóììàðíî âñå ñòåïíûå îðëû, ïîãèáøèå â 
2011 ã. (òàáë. 4), ðàñïðåäåëÿþòñÿ ïî âûäå-
ëåííûì ëàíäøàôòíî-ýêîëîãè÷åñêèì ó÷àñò-
êàì ïî÷òè â òàêîì æå ñîîòíîøåíèè, êàê è 
ïòèöû, ïîãèáøèå â 2010 ã. è ðàíåå (òàáë. 

4), ÷òî íàãëÿäíî äåìîíñòðèðóåò ñõîæåñòü è 
ñòàáèëüíîñòü åæåãîäíîãî òåððèòîðèàëüíî-
ãî ðàñïðåäåëåíèÿ ïîãèáøèõ ïòèö.

Íåñêîëüêî èíîå ïðîñòðàíñòâåííîå 
ðàñïðåäåëåíèå ó ïîãèáøèõ êóðãàííèêîâ 
(òàáë. 5). Â áîëüøèíñòâî ñåçîíîâ ïòè-
öû ñîñðåäîòî÷åíû íà òåððèòîðèè Ñàð-
ïèíñêîãî, Åðãåíèíñêîãî ëàíäøàôòíî-
ýêîëîãè÷åñêèõ ó÷àñòêîâ è â öåíòðàëüíîé 
÷àñòè Ïðèêàñïèéñêîé íèçìåííîñòè íà 
òåððèòîðèè ðåñïóáëèêè. Ãèáåëü ïòèö íà 
òåððèòîðèè Þñòèíñêîãî ëàíäøàôòíî-
ýêîëîã÷åñêîãî ó÷àñòêà â 2011 ã. îêàçà-
ëàñü íåáîëüøîé.

Â óñëîâèÿõ íèçêîé ÷èñëåííîñòè îñíîâ-
íîãî êîðìîâîãî îáúåêòà (ñóñëèê), îòìå-
÷àåìîé â ðåãèîíå íà ïðîòÿæåíèè ïî-
ñëåäíèõ äåñÿòèëåòèé, âûñîêèå ïîêàçàòåëè 
ãèáåëè ïòèö ïðè êîíòàêòå ñ ÂË 6–10 êÂ 
ìîãóò èìåòü âðåìåííûé ïîëîæèòåëüíûé 
ýêîëîãè÷åñêèé ýôôåêò. Äëÿ òàêèõ âèäîâ 
êàê ñòåïíîé îð¸ë, ìîãèëüíèê, êóðãàííèê 
è äð. óñèëåííàÿ ýëèìèíàöèÿ âçðîñëûõ 
ïòèö (îñîáåííî â ïðåäãíåçäîâîé ïåðè-
îä) íåñîìíåííî ïðèâîäèò ê ñíèæåíèþ 
ïèùåâîé êîíêóðåíöèè íà äàííîì òðîôè-
÷åñêîì óðîâíå è ïîâûøàåò óñïåøíîñòü 
ðàçìíîæåíèÿ óöåëåâøèõ ïòèö ýòèõ æå 
âèäîâ. Ó÷èòûâàÿ çíà÷èòåëüíûé ïðåññèíã, 
êîòîðûé îêàçûâàþò ÂË 6–10 êÂ íà ïî-
ïóëÿöèè íåêîòîðûõ âèäîâ õèùíûõ ïòèö, 
ìîæíî ïðåäïîëîæèòü, ÷òî ýòîò ôàê-
òîð ñóùåñòâåííî âëèÿåò íà íèõ ïî äâóì 
îñíîâíûì íàïðàâëåíèÿì:

1 – ôîðìèðóÿ îïðåäåë¸ííóþ äåìîãðà-
ôè÷åñêóþ ñòðóêòóðó ïîïóëÿöèé ñ ïîñòî-
ÿííûì äåôèöèòîì â ìëàäøåé âîçðàñòíîé 
ãðóïïå (ïòèöû 1-ãî êàëåíäàðíîãî ãîäà), 
íàèáîëåå ïîäâåðæåííîé ýëåêòðîïîðà-
æåíèþ âñëåäñòâèå íåîïûòíîñòè, âûñîêîé 
ýëåêòðîïðîâîäèìîñòè ðàñòóùåãî îïåðå-
íèÿ è ïð. 

2 – èçìåíÿÿ ïðîñòðàíñòâåííóþ ñòðóê-
òóðó ãíåçäîâîãî àðåàëà ïîïóëÿöèé, ôðàã-
ìåíòèðóÿ åãî íà ó÷àñòêè ñ âûñîêîé âåðî-
ÿòíîñòüþ ãèáåëè ìîëîäûõ è âçðîñëûõ ïòèö 
ïðè êîíòàêòå ñ ÂË 6–10 êÂ (ïðåæäå âñåãî, 
â ãíåçäîâîé ïåðèîä) è ó÷àñòêè, íà êîòîðûõ 
âëèÿíèå ýòîãî ôàêòîðà îòñóòñòâóåò èëè 
ìèíèìèçèðîâàíî. Òàêèì îáðàçîì, íàëè-
÷èå èëè îòñóòñòâèå â ïðåäåëàõ ãíåçäîâûõ 
ó÷àñòêîâ ïòèöåîïàñíîé ÂË 6–10 êÂ äåòåð-
ìèíèðóåò èõ ïðèíàäëåæíîñòü ê îäíîé èç 
äâóõ ðàçëè÷íûõ êàòåãîðèé (îïòèìàëüíîé 
è ïåññèìàëüíîé), äëÿ êîòîðûõ ïîêàçàòå-
ëè óñïåøíîñòè ðàçìíîæåíèÿ áóäóò ñóùå-
ñòâåííî ðàçëè÷àòüñÿ. 

Ðåçóëüòàòû ó÷¸òîâ, âûïîëíåííûå â ðàì-
êàõ äàííîãî èññëåäîâàíèÿ, à òàêæå äðó-

¹

Ëàíäøàôòíî-
ýêîëîãè÷åñêèé 
ó÷àñòîê 
Nature region

Âðåìÿ 
ãèáåëè – 

2010 ãîä è 
ðàíåå, %
 Period of 

death – 
2010 and 
earlier, % 

n=78

Âðåìÿ 
ãèáåëè – 

âåñíà-ëåòî 
2011 ãîäà, %

 Period of 
death – 

spring and 
summer 
2011, % 

n=63

Âðåìÿ 
ãèáåëè 
– îñåíü 

2011 
ãîäà, %
 Period 

of death 
– autumn 
2011, % 

n=40

Âðåìÿ 
ãèáåëè 
– âåñü 

2011 
ãîä, %
 Period 

of death 
– all 

2011, % 
n=103

2 Åðãåíèíñêèé 
Ergeninsky 1.5 12.3 6.1 9.8

3 Ñàðïèíñêèé 
Sarpinsky 31.8 44.5 4.1 28.3

4 Þñòèíñêèé 
Yustinsky 40.2 37.0 52.5 43.2

5 Óòòèíñêèé 
Uttinsky 11.5 6.2 37.2 18.7

9 À÷èíåðîâñêèé 
Achinerovsky 8.5 - - -

10 Àðòåçèàíñêèé
Artesian 6.5 - - -

Òàáë. 4. Ðàñïðåäåëåíèå ñòåïíûõ îðëîâ (Aquila nipalensis), ïîãèáøèõ íà òåððèòî-
ðèè Ðåñïóáëèêè Êàëìûêèÿ â ðàçíîå âðåìÿ.

Table 4. Distribution of Steppe Eagles (Aquila nipalensis), killed by electrocution in 
Kalmykia at different times.
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¹

Ëàíäøàôòíî-
ýêîëîãè÷åñêèé 
ó÷àñòîê 
Nature region

Âðåìÿ ãèáåëè 
– 2010 ãîä è 

ðàíåå, %
 Period of death 
– 2010 and ear-

lier, % n=13

Âðåìÿ ãèáåëè – 
âåñíà-ëåòî 2011 

ãîäà, %
 Period of death 

– spring and sum-
mer 2011, % n=17

Âðåìÿ ãèáåëè 
– ðàííÿÿ îñåíü 

2011 ãîäà, %
 Period of death 
– early autumn 
2011, % n=23

Âðåìÿ ãèáåëè – 
ïîçäíÿÿ îñåíü 

2011 ãîäà, %
 Period of death – 
late autumn 2011, 

% n=4

Âðåìÿ ãèáåëè – 
âåñü 2011 ãîä, %
 Period of death 

– all 2011, % 
n=44

2 Åðãåíèíñêèé 
Ergeninsky

- 18.1 27.8 - 21.6

3 Ñàðïèíñêèé 
Sarpinsky

55.0 28.5 28.2 19.1 27.6

4 Þñòèíñêèé 
Yustinsky

34.8 5.2 7.9 24.2 8.2

5 Óòòèíñêèé 
Uttinsky

10.2 24.1 18.6 - 19.2

9 À÷èíåðîâñêèé 
Achinerovsky

- 11.3 17.4 - 13.5

10 Àðòåçèàíñêèé 
Artesian

- - - 56.6 4.8

12 Ïðèìàíû÷ñêèé 
Manych

- 12.9 - 0.0 5.1

ãèå ìàòåðèàëû (Ìåäæèäîâ è äð., 2011) 
óêàçûâàþò íà ðåãóëÿðíóþ ãèáåëü ñòåï-
íûõ îðëîâ ïðè êîíòàêòå ñ ÂË 6–10 êÂ â 
âåñåííå-ëåòíèé ïåðèîä, äî ïîäú¸ìà íà 
êðûëî ìîëîäûõ ïòèö. Ìîäåëèðóÿ ýòó ñè-
òóàöèþ äëÿ ãíåçäîâûõ ó÷àñòêîâ, êîòîðûì 
íå ïîâåçëî è îíè «îáîðóäîâàíû» òàêîé 
ïîñòîÿííîé ýëåêòðîëîâóøêîé, ìîæíî 
ïðåäïîëîæèòü, ÷òî íà íèõ åæåãîäíî ìîãóò 
ïîãèáàòü îäíà èëè îáå ïòèöû èç ðàçìíî-
æàþùåéñÿ ïàðû, ÷òî â áîëüøèíñòâå ñëó÷à-
åâ ïðèâîäèò ê ôàòàëüíîìó ïðåêðàùåíèþ 
ãíåçäîâàíèÿ. Îñâîáîæäàþùèåñÿ òàêèì 
îáðàçîì ãíåçäîâûå ó÷àñòêè (ìíîãèå èç 
êîòîðûõ ðàñïîëîæåíû â ïðèâëåêàòåëüíûõ 
êîðìîâûõ ñòàöèÿõ) â î÷åðåäíîì ñåçîíå, 
î÷åâèäíî, áóäóò çàíÿòû ñëåäóþùåé ïàðîé, 
è, ñêîðåå âñåãî, èç ñðåäíåé âîçðàñòíîé 
ãðóïïû (ðàçìíîæàþùèåñÿ ïòèöû ìëàäøèõ 
âîçðàñòîâ). Òàêèì îáðàçîì, ïòèöû ýòîé 
âîçðàñòíîé êàòåãîðèè òàêæå ïîïàäàþò â 
«ãðóïïó ðèñêà» è, êàê ïðàâèëî, ïîãèáàþò, 
íàðóøàÿ åñòåñòâåííóþ äåìîãðàôè÷åñêóþ 
ñòðóêòóðó ïîïóëÿöèè, òàê êàê âûíóæäåíû 
çàíèìàòü ðåãóëÿðíî îñâîáîæäàþùèåñÿ 
«íåõîðîøèå êâàðòèðû». Âñ¸ ýòî ïîçâîëÿ-
åò ïðåäïîëîæèòü äåìîãðàôè÷åñêîå «ñòà-
ðåíèå» ïîïóëÿöèé, çàíèìàþùèõ ó÷àñòêè 
àðåàëà âèäà ñ âûñîêîé ýëåêòðîñåòåâîé 
íàãðóçêîé. Â èòîãå, ïðîñòðàíñòâåííàÿ 
ñåòü ÂË 6–10 êÂ, íàêëàäûâàÿñü íà ìîçàè÷-
íîñòü îïòèìàëüíûõ-ïåññèìàëüíûõ áèîòî-
ïè÷åñêèõ óñëîâèé, ñóùåñòâåííî èçìåíÿåò 
ïðèðîäíóþ ãíåçäîâóþ ñòðóêòóðó ïîïóëÿ-
öèé õèùíûõ ïòèö. 

Çàêëþ÷åíèå
Ïðàêòè÷åñêè ïîâñåìåñòíî ñóùåñòâóþ-

ùàÿ ñåòü ïòèöåîïàñíûõ ÂË 6–10 êÂ ÿâëÿ-
åòñÿ âàæíûì àíòðîïîãåííûì ôàêòîðîì, 
îêàçûâàþùèì ñóùåñòâåííîå âëèÿíèå íà 
êà÷åñòâî ìåñòîîáèòàíèé õèùíûõ ïòèö è 
ðåïðîäóêòèâíûé ïîòåíöèàë èõ ïîïóëÿöèé.

Êîììåíòèðóÿ ðåçóëüòàòû âûïîëíåííîé 
îöåíêè îáùåãî îáú¸ìà ãèáåëè õèùíûõ 
ïòèö ïðè êîíòàêòå ñ ÂË 6–10 êÂ íà òåð-
ðèòîðèè Ðåñïóáëèêè Êàëìûêèÿ, òðóäíî 
óäåðæàòüñÿ îò òÿæ¸ëîãî âçäîõà, ïîëíîãî 
ãëóáîêîãî ðàçî÷àðîâàíèÿ è ãîðå÷è. Áåç 
ñîìíåíèÿ ðàáîòû, íàïðàâëåííûå íà óòî÷-
íåíèå ïðåäâàðèòåëüíîé îöåíêè îáú¸ìà 
ýëåêòðîãèáåëè ïòèö â ðåãèîíå, íåîáõî-
äèìî ïðîäîëæàòü, îäíàêî óæå ñîâåðøåí-
íî ÿñíî, ÷òî äàííîå ÿâëåíèå íîñèò çäåñü 
áåñïðåöåäåíòíûé õàðàêòåð. Ñëîæíî 
ñêàçàòü, ÷òî áîëüøå óäèâëÿåò – êîëè÷å-
ñòâî åæåãîäíî ïîãèáàþùèõ íà òåððèòî-
ðèè Ðåñïóáëèêè Êàëìûêèÿ ïòèö ðåäêèõ 
è «îõðàíÿåìûõ» âèäîâ, âíåñ¸ííûõ âî âñå 
âîçìîæíûå Êðàñíûå êíèãè (â ñðåäíåì ïî 
îäíîé îñîáè íà êàæäûå äâà êèëîìåòðà ÂË 
6–10 êÂ â ãîä!!!), èëè åæåãîäíûé ðàçìåð 
âðåäà, îöåíèâàåìûé ïî÷òè â 300 ìèëëèî-
íîâ ðóáëåé (ïî äåéñòâóþùèì öåíàì ýêâè-
âàëåíòíî 100 ìèëëèîíàì êèëîâàòò-÷àñîâ 
åæåãîäíî). 

Ó÷èòûâàÿ ñîëèäíûé âðåì¸ííîé ëàã ñòîëü 
ìàññîâîãî è ëîêàëüíîãî, â ïðåäåëàõ îäíîãî 
ðåãèîíà, óíè÷òîæåíèÿ õèùíûõ ïòèö, ïðî-
äîëæàþùåãîñÿ áîëåå 30 ëåò, åãî ìàñøòàáû 
âåñüìà îùóòèìû, òàê êàê èñ÷èñëÿþòñÿ óæå 

Òàáë. 5. Ðàñïðåäåëåíèå êóðãàííèêîâ (Buteo rufinus), ïîãèáøèõ íà òåððèòîðèè Ðåñïóáëèêè Êàëìûêèÿ â ðàçíîå âðåìÿ.

Table 5. Distribution of Long-Legged Buzzards (Buteo rufinus), killed by electrocution in Kalmykia at different times.
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ñîòíÿìè òûñÿ÷ ïîãèáøèõ ïòèö. À ïîñëåä-
ñòâèÿ äëÿ îðíèòîôàóíû Êàëìûêèè, âñåãî 
Ñåâåðíîãî Ïðèêàñïèÿ è äðóãèõ ðåãèîíîâ 
òðóäíî ïåðåîöåíèòü. 

Â ÷àñòíîñòè, íåãàòèâíàÿ ðîëü ïòèöåî-
ïàñíûõ ÂË 6–10 êÂ â ñòðåìèòåëüíîé äå-
ãðàäàöèè ÷èñëåííîñòè ñòåïíîãî îðëà, 
îòìå÷àåìîé â ïîñëåäíèå äåñÿòèëåòèÿ 
âñåìè èññëåäîâàòåëÿìè, ÿâíî íåäîîöå-
íåíà. Ïîêà íåâîçìîæíî îòâåòèòü – êàêàÿ 
÷àñòü ñòåïíûõ îðëîâ, åæåãîäíî ãèáíó-
ùèõ íà ÂË 6–10 êÂ â Êàëìûêèè, îòíî-
ñèòñÿ ê ìåñòíîé ãíåçäîâîé ãðóïïèðîâêå. 
Ìîæíî ïðåäïîëîæèòü, ÷òî íåáîëüøàÿ (â 
ïðåäåëàõ 15–20% îò îáùåãî ïðåäïîëà-
ãàåìîãî îáú¸ìà ãèáåëè), åñëè ïðèíÿòü 
âî âíèìàíèå òî, ÷òî ñîâðåìåííàÿ ÷èñ-
ëåííîñòü âèäà â ðåñïóáëèêå îöåíèâàåòñÿ 
â 300–350 ãíåçäÿùèõñÿ ïàð (Ìåäæèäîâ 
è äð., 2011). Îäíàêî, àíàëèçèðóÿ ñðîêè 
ãèáåëè ñòåïíûõ îðëîâ, îáíàðóæåííûõ 
â ðàìêàõ äàííîãî èññëåäîâàíèÿ, ìîæíî 
îæèäàòü, ÷òî äîëÿ ìåñòíûõ ïòèö (âçðîñ-
ëûõ è ìîëîäûõ) â îáùåì ãîäîâîì îáú¸-
ìå ãèáåëè ñîñòàâëÿåò íå ìåíåå 35–40%. 
Â òàêîì ñëó÷àå ÷èñëåííîñòü ñòåïíûõ 
îðëîâ, îáèòàþùèõ íà òåððèòîðèè Êàë-
ìûêèè, äîëæíà íàõîäèòüñÿ íà óðîâíå 
650–800 ïàð. 

ßâëÿÿñü âàæíûì ìåñòîîáèòàíèåì, ìèãðà-
öèîííûì êîðèäîðîì è îáëàñòüþ çèìîâîê 
äëÿ ðÿäà âèäîâ ïåðíàòûõ õèùíèêîâ, òåð-
ðèòîðèÿ Ðåñïóáëèêè Êàëìûêèÿ íóæäàåòñÿ 
â ñðî÷íîé ðåàëèçàöèè ñåðü¸çíîãî êîì-
ïëåêñà ïðèðîäîîõðàííûõ ìåðîïðèÿòèé, 
âûïîëíÿåìûõ ïî äâóì îñíîâíûì íàïðàâ-
ëåíèÿì – ïðîâåäåíèå ñïåöèàëüíûõ èññëå-
äîâàíèé, íàïðàâëåííûõ íà ñáîð èíôîð-
ìàöèè î ðàñïîëîæåíèè ó÷àñòêîâ ÂË 6–10 
êÂ, ïðåäñòàâëÿþùèõ ïîâûøåííóþ îïàñ-
íîñòü äëÿ ïòèö, è àêòèâíàÿ òåõíè÷åñêàÿ 
ìîäåðíèçàöèÿ ýêñïëóàòèðóåìûõ ñåòåé ÂË 
6–10 êÂ ñ èñïîëüçîâàíèåì ñîâðåìåííûõ 
ìàòåðèàëîâ è òåõíîëîãèé. Àâòîðû ïðîâå-
ä¸ííîãî èññëåäîâàíèÿ èñêðåííå íàäåþòñÿ 
íà òî, ÷òî ïðåäñòàâëåííûå ðåçóëüòàòû ïî-
ñëóæàò îñíîâîé äëÿ íåîáõîäèìûõ àäìè-
íèñòðàòèâíûõ è óïðàâëåí÷åñêèõ ðåøåíèé 
â ñôåðå ïðîèçâîäñòâà è çàùèòû îáúåêòîâ 
æèâîòíîãî ìèðà íà òåððèòîðèè Ðåñïóáëè-
êè Êàëìûêèÿ.

Áëàãîäàðíîñòè
Ïîëåâûå ìàòåðèàëû äëÿ äàííîãî èññëå-

äîâàíèÿ áûëè ñîáðàíû â õîäå ðåàëèçàöèè 
ñîâìåñòíîãî ïðîåêòà ïî îïòèìèçàöèè 
óñëîâèé çàùèòû ïòèö ïðè ýêñïëóàòàöèè 
âîçäóøíûõ ëèíèé ýëåêòðîïåðåäà÷è íà 

Îñòàíêè ñòåïíîãî îðëà, ïîãèáøåãî íà ÂË 6–10 êÂ è ñúåäåííîãî íàçåìíûìè õèùíèêàìè, Þñòèíñêèé ðàéîí 
(ââåðõó ñëåâà), îñòàíêè êóðãàííèêà, ïîãèáøåãî íà ÂË 6–10 êÂ, Öåëèííûé ðàéîí, îêðåñòíîñòè  ï. ×àãîðòà 
(ââåðõó ñïðàâà), îñòàíêè áàëîáàíîâ (Falco cherrug), ïîãèáøèõ íà ÂË 6–10 êÂ, Þñòèíñêèé ðàéîí (âíèçó). 
Ôîòî À. Ìàöûíû.

Remains of the Steppe Eagle,died from electrocution and eaten by predators, Yustinsky region (upper left), 
remains of the Long-Legged Buzzard, killed by electrocution, Tselinny region, vicinities of the Chagorta village 
(upper right), remains of Saker Falcons (Falco cherrug), died from electrocution, Yustinsky region (bottom). 
Photos by A. Matsyna.
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òåððèòîðèè Ðîññèéñêîé Ôåäåðàöèè, âû-
ïîëíÿåìîãî Îðíèòîëîãè÷åñêîé ëàáîðà-
òîðèåé Íèæåãîðîäñêîé ðåãèîíàëüíîé 
îáùåñòâåííîé îðãàíèçàöèè Ýêîöåíòð 
«Äðîíò» è Íåãîñóäàðñòâåííûì ïðèðîäî-
îõðàííûì öåíòðîì «ÍÀÁÓ-Êàâêàç», ôè-
íàíñèðóåìûì Ñîþçîì îõðàíû ïðèðîäû è 
áèîðàçíîîáðàçèÿ NABU, Ãåðìàíèÿ. Àâòî-
ðû êðàéíå ïðèçíàòåëüíû Ï.Ñ. Òîìêîâè÷ó, 
À.À. Ëèñîâñêîìó çà ëþáåçíî ïðåäîñòàâ-
ëåííóþ âîçìîæíîñòü ðàáîòû ñ êîëëåêöè-
åé Çîîëîãè÷åñêîãî ìóçåÿ ÌÃÓ, à òàêæå 
âûðàæàþò îòäåëüíóþ áëàãîäàðíîñòü È.Â. 
Êàðÿêèíó (Öåíòð ïîëåâûõ èññëåäîâàíèé, 
ã. Í. Íîâãîðîä) è À.À. Ìàöûíå (Îðíèòî-
ëîãè÷åñêàÿ ëàáîðàòîðèÿ ÍÐÎÎ Ýêîöåíòð 
«Äðîíò») çà ïîìîùü â îáðàáîòêå êàðòî-
ãðàôè÷åñêèõ ìàòåðèàëîâ è âûïîëíåíèè 
ïðîñòðàíñòâåííîãî àíàëèçà ðåçóëüòàòîâ 
èññëåäîâàíèÿ â ñðåäå GIS.
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