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Àáñòðàêò
Â ñòàòüå ïðèâîäÿòñÿ êðàòêèå ðåçóëüòàòû èññëåäîâàíèé, âûïîëíåííûõ íà ó÷àñòêàõ ÂË 6–10 êÂ â Íàöèîíàëüíîì 
ïàðêå «Ñìîëüíûé» äî è ïîñëå óñòàíîâêè ïòèöåçàùèòíûõ óñòðîéñòâ (ÏÇÓ). Ãèáåëü ïòèö íà îáîðóäîâàííîì ÏÇÓ 
ó÷àñòêå áûëà óìåíüøåíà ñ 58 ïòèö 17 âèäîâ äî îäíîé ïòèöû, ÷òî ïîêàçûâàåò âûñîêóþ ýôôåêòèâíîñòü ïðî-
âåäåííûõ ìåðîïðèÿòèé ïî çàùèòå ïòèö.
Êëþ÷åâûå ñëîâà: ïîðàæåíèå ýëåêòðîòîêîì, ËÝÏ, ïòèöåçàùèòíûå óñòðîéñòâà.

Abstract
The paper presents the results of surveys on the sections of PL 6–10 kV crossing the National Park of “Smolny” 
before and after setting the bird protective devices. The bird deaths here were decreased from 58 birds of 17 spe-
cies till one bird, that showed the high efficiency of such protection activities.
Keywords: electrocution, power lines, bird protective devices.

Ïîâûøåíèå áåçîïàñíîñòè ýêñïëóàòèðóå-
ìûõ âîçäóøíûõ ëèíèé (ÂË) ýëåêòðîïåðå-
äà÷è â íàñòîÿùåå âðåìÿ ÿâëÿåòñÿ îäíèì èç 
ïðèîðèòåòíûõ íàïðàâëåíèé â îõðàíå ïåð-
íàòûõ õèùíèêîâ (Ïåñòîâ, 2005; Ìàöûíà, 
2006, 2008, 2009; Êàðÿêèí è äð., 2009).

Â ïîñëåäíèå ãîäû èä¸ò àêòèâíîå âíå-
äðåíèå ñîâðåìåííûõ ïòèöåçàùèòíûõ 
óñòðîéñòâ (ÏÇÓ) â ðàçëè÷íûõ ðåãèîíàõ 
ñòðàíû. Íà ôîíå åæåãîäíîãî ðîñòà îáú¸ìà 
òàêèõ ðàáîò ïî-ïðåæíåìó ñîõðàíÿåòñÿ íå-
äîñòàòîê ñâåäåíèé îá èõ ýôôåêòèâíîñòè 
íà òåððèòîðèè Ðîññèéñêîé Ôåäåðàöèè. 
Âîñïîëíèòü ýòîò ïðîáåë äëÿ óñëîâèé ëåñ-
íîé çîíû Åâðîïåéñêîé ÷àñòè Ðîññèè ìîãóò 
ðåçóëüòàòû ìîäåëüíîãî ïðîåêòà, âûïîëíÿå-
ìîãî ñ 2008 ã. â ÔÃÓ Íàöèîíàëüíûé ïàðê 
«Ñìîëüíûé», ðàñïîëîæåííîì íà ñåâåðî-
âîñòîêå Ðåñïóáëèêè Ìîðäîâèÿ.

Increasing the power line safety is a direc-
tion of high priority for raptor conservation 
(Pestov, 2005; Matsyna, 2006; 2008; 2009; 
Karyakin et al., 2009). 

ÂË 6–10 êÂ, îáîðóäîâàííàÿ ÏÇÓ. ÔÃÓ ÍÏ 
«Ñìîëüíûé», íîÿáðü 2010 ã. Ôîòî À. Ìàöûíû.

Pl 6–10 kV with bird protective device. The National 
Park of “Smolny”, November 2010.

 Photo by A. Matsyna.
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Äëèííîõâîñòàÿ íåÿñûòü (Strix uralensis), ïîãèáøàÿ íà 
ÂË 6–10 êÂ. ÔÃÓ ÍÏ «Ñìîëüíûé», ìàé 2009 ã.

 Ôîòî À. Ìàöûíû.

Ural Owl (Strix uralensis) electrocuted PL 6–10 kV.
 The National Park «Smolny», May 2009.

 Photo by A. Matsyna.

Ðèñ. 1. Ïòèöåîïàñíûå ëèíèè ýëåêòðîïåðåäà÷è â Íàöïàðêå «Ñìîëüíûé».

Fig. 1. Power Lines hazardous for birds in the National Park “Smolny”.

Â ñåíòÿáðå 2008 ãîäà çäåñü áûëî îá-
ñëåäîâàíî 39,27 êì ïòèöåîïàñíûõ ëèíèé 
ýëåêòðîïåðåäà÷è ÂË 6–10 êÂ íà 5 ó÷àñò-
êàõ, ðàñïîëîæåííûõ íåïîñðåäñòâåííî 
íà òåððèòîðèè è âäîëü þæíîé ãðàíèöû 
ïàðêà (Ìàöûíà, Ãðèøóòêèí, 2009). Îñå-
íüþ 2009 ã. ñîòðóäíèêàìè È÷àëêîâñêîãî 
ÐÝÑ ôèëèàëà ÎÀÎ «ÌÐÑÊ Âîëãè» – «Ìîð-
äîâýíåðãî» îáñëåäîâàííûå ó÷àñòêè ëè-
íèé áûëè îáîðóäîâàíû ïòèöåçàùèòíûìè 
óñòðîéñòâàìè. Ïî èñòå÷åíèþ ïîëíîãî 
êàëåíäàðíîãî ãîäà, 5–7 íîÿáðÿ 2010 ã., 
ïðîâåä¸í ïîâòîðíûé îñìîòð ýëåêòðîëè-
íèé, ÷òî ïîçâîëèëî îöåíèòü ýôôåêòèâ-
íîñòü çàùèòíûõ ìåðîïðèÿòèé, ñîñòîÿíèå 
óñòàíîâëåííîãî îáîðóäîâàíèÿ è êà÷åñòâî 
âûïîëíåííûõ ðàáîò. 

Îáùàÿ ïðîòÿæ¸ííîñòü ïîâòîðíî îáñëå-
äîâàííûõ ëèíèé ñîñòàâèëà 28,6 êì. Îáú-
åêòîì îñìîòðà ñòàëè 424 æ/á îïîðû ÂË 
6–10 êÂ (386 ïðîìåæóòî÷íûõ è 38 àíêåð-
íûõ), íà êîòîðûõ óñòàíîâëåíî áîëåå 1400 
ñïåöèàëüíûõ ïòèöåçàùèòíûõ óñòðîéñòâ. 
Ñðåäè íèõ 19 îïîð (4,5%) îñòàëèñü íå çà-
ùèù¸ííûìè (ÏÇÓ íå óñòàíîâëåíû). Îáùåå 
ñîñòîÿíèå óñòàíîâëåííîãî îáîðóäîâàíèÿ 
è êà÷åñòâî ìîíòàæà îöåíåíû êàê î÷åíü 
õîðîøèå. Îòìå÷åíî íåáîëüøîå ÷èñëî ñëó-
÷àåâ ïðîïóñêà êðåïåæíûõ ýëåìåíòîâ (0,4–
5,1% îò îáùåãî êîëè÷åñòâà äëÿ ðàçíûõ 
òèïîâ ÏÇÓ) è åäèíè÷íûå ñëó÷àè ïðîïóñêà 

The power line PL 6–10 kV in the Na-
tional Park of “Smolny” was retrofitted with 
bird protective devices in 2009 (Matsyna, 
Grishutkin, 2009). The year later, 5–7th No-
vember 2010 we carried out the repeated 
surveys of the power line to estimate ef-
ficiency of the activities. A total length of 
power lines under investigation was 28.6 
km. We explored 424 concrete poles of PL 
6–10 kV (386 intermediate and 38 anchors) 
being retrofitted with more than 1400 spe-
cial bird protective devices (BPD). Only 19 
inspected poles (4.5%) were not retrofitted. 

We discovered remains of only 3 electro-
cuted birds. Two of them (Buzzard Buteo 
buteo and one small of passerines – spe-
cies undetermined), were killed here before 
retrofitting of electric poles (more than year 
ago). One bird (Rook Corvus frugilegus) was 
killed on a retrofitted electric pole because 
of insufficient cable insulation in the area of 
pole head. Considering that 58 birds of 17 
species (including 25 raptors – 43.1%) were 
found on this section of PL in 2008 we have 
to note the high efficiency of such protec-
tion activities.

Notable that during our surveys of the PL 
in 2010, we repeatedly encountered Ural 
Owls (Strix uralensis) (n=4) near PL as well 
as sitting on poles or BPD directly. Unfor-
tunately exploring this section in 2008 and 
2009 we did not find alive owls around PL 
6–10 kV. Undoubtedly the elimination of 
such important limiting factor will promote 
increasing and recovering of raptor popula-
tions in the National Park of “Smolny”.

The further studies of peculiarities of BPD 
installing let to develop and improve their 
construction. In particular, basing on the 
results of our surveys the developing of 
special protective module for bus-bar con-
nectors which are used in the anchor pole 
construction should be recommended. 
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îòäåëüíûõ ýëåìåíòîâ. Âìåñòå ñ òåì, óñòà-
íîâëåíî íàëè÷èå íåñêîëüêèõ «ïðîáëåì-
íûõ» êîíñòðóêòèâíûõ ýëåìåíòîâ, èçîëÿöèÿ 
êîòîðûõ â íàñòîÿùåå âðåìÿ çàòðóäíåíà. 

Â ðåçóëüòàòå îñìîòðà îáíàðóæåíû âñå-
ãî òðè ïîãèáøèõ ïòèöû, ñðåäè êîòîðûõ 
äâå (îáûêíîâåííûé êàíþê Buteo buteo è 
ìåëêàÿ âîðîáüèíàÿ ïòèöà, íå îïðåäåë¸í-
íàÿ äî âèäà) ïîãèáëè äî óñòàíîâêè ÏÇÓ 
(áîëåå îäíîãî ãîäà íàçàä). Ãèáåëü ãðà÷à 
(Corvus frugilegus) ëåòîì 2010 ã. (îïî-
ðà ¹75 ÂË–10 êÂ ¹6 ÏÑ 110/10 êÂ Á. 
Ñûðåñè) ïðîèçîøëà èç-çà íåäîñòàòî÷íîé 
èçîëÿöèè ýëåêòðè÷åñêîãî ïðîâîäà â ðàé-
îíå îãîëîâêà îïîðû. Ó÷èòûâàÿ òî, ÷òî íà 
äàííûõ ó÷àñòêàõ ÂË, äåòàëüíî îáñëåäî-
âàííûõ â 2008 ã., áûëî îáíàðóæåíî 58 
ïòèö (â ò.÷. 25 õèùíûõ – 43,1%), îòíîñÿ-
ùèõñÿ ê 17 âèäàì, ìîæíî îòìåòèòü âûñî-
êèé ïòèöåçàùèòíûé ýôôåêò âûïîëíåííûõ 
ìåðîïðèÿòèé. 

Íà îñíîâå äàííûõ î âèäîâîì ñîñòàâå 
è ÷èñëåííîñòè ïîãèáøèõ ïòèö âûïîëíåí 
ðàñ÷¸ò îáùåãî îáú¸ìà ãèáåëè ïòèö â çîíå 

Äëèííîõâîñòàÿ íåÿñûòü. ÔÃÓ ÍÏ «Ñìîëüíûé»,
 íîÿáðü 2010 ã. Ôîòî Ñ. Ñïèðèäîíîâà.

Ural Owl. The National Park of “Smolny”,
 November 2010. Photo by S. Spiridonov.

âëèÿíèÿ ïòèöåîïàñíûõ ÂË 6–10 êÂ â ïàð-
êå «Ñìîëüíûé» çà âåñü ïåðèîä èõ ðàáîòû. 
Ñîîòíîøåíèå ðàçëè÷íîé ïðîòÿæ¸ííîñòè 
è ñðîêà ýêñïëóàòàöèè îòäåëüíûõ ó÷àñòêîâ 
ÂË 6–10 êÂ îïðåäåëÿåò èõ ñóììàðíóþ íà-
ãðóçêó íà ýêîñèñòåìó, ñ ó÷¸òîì êîòîðîé 
ðàññ÷èòàíà ñðåäíÿÿ ïðîäîëæèòåëüíîñòü 
ýêñïëóàòàöèè âñåãî êîìïëåêñà ÂË íà òåð-
ðèòîðèè íàöèîíàëüíîãî ïàðêà – îíà ñîñòà-
âèëà 26 ëåò (òàáë. 1).

Îáùåå êîëè÷åñòâî ïîãèáøèõ ïòèö çà 
ýòîò ïåðèîä, à òàêæå ðàçìåð âðåäà çà íå-
çàêîííîå óíè÷òîæåíèå îáúåêòîâ æèâîò-

Òàáë. 1. Õàðàêòåðèñòèêè ÂË 6–10 êÂ, îáñëåäîâàííûõ íà òåððèòîðèè ÔÃÓ «ÍÏ «Ñìîëüíûé».

Table 1. Specifications of power lines 6–10 kV, surveyed in the territory the Natianal Park “Smolny”.

¹ 
Íàèìåíîâàíèå ÂË 
Name of the PL

Ïðîòÿæ¸ííîñòü, 
êì

 Length, km

Ãîä ââîäà â 
ýêñïëóàòàöèþ 

Year of com-
missioning

Ïðîäîëæèòåëüíîñòü 
ýêñïëóàòàöèè 

äî 2009 ã. 
âêëþ÷èòåëüíî, ëåò 

Duration of operation 
up to 2009, years

Íàãðóçêà íà 
ýêîñèñòåìó, êì 

ÂË/ãîä
 Stress on

 ecosystems, 
km of PL/year

1 ÂË 10 êÂ ÏÑ Ñìîëüíûé ß÷åéêà ¹1 
(Êàëûøà) 
PL 10kV PS Smolny Segment ¹1 
(Kalysha)

14.14 1988 21 297

2 ÂË 10 êÂ ÏÑ Ñìîëüíûé ß÷åéêà ¹4 
(ñàí. Àëàòûðü) 
PL 10kV PS Smolny Segment ¹4 
(Alatyr)

12.18 1970 39 475

3 ÂË 10 êÂ ÏÑ Ñìîëüíûé ß÷åéêà ¹5 
(Ì. È÷àëêè) 
PL 10kV PS Smolny Segment ¹5 
(M. Ichalki)

4.76 1988 21 100

4 ÂË 10 êÂ ÏÑ Êåìëÿ ß÷åéêà ¹3 
(Èêëåé) 
PL 10kV PS Kemlya Segment ¹3 
(Ikley)

3.92 1989 20 78

5 ÂË 10 êÂ ÏÑ Á. Ñûðåñè ß÷åéêà ¹6 
(Áàðàõìàíû) 
PL 10kV PS B. Syresi Segment ¹6 
(Barkhmany)

4.27 1989 20 85

ÂÑÅÃÎ / Total 39.27 – 26 1036
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Òàáë. 2. Ðàñ÷¸ò îáùåãî îáú¸ìà ãèáåëè ïòèö è ðàçìåðà âðåäà íà îáñëåäîâàííûõ ÂË 6–10 êÂ â ñðåäíåì çà âåñü ïåðèîä èõ ýêñïëóàòàöèè (26 ëåò).

Table 2. Calculation of the total bird death rates and damage for the surveyed power lines 6–10 kV on average during the entire period of their 
operation (26 years).

¹ Âèäû / Species  

Êîëè÷åñòâî 
ïîãèáøèõ 
ïòèö çà 1 

ãîä
 Number of 

perished 
birds per 

year 

Ñðåäíÿÿ 
÷àñòîòà 
ãèáåëè, 

ïòèö/êì ÂË
 Average 

frequency of 
bird deaths, 

birds/km 
of PL

Ðàçìåð 
ïëàòû çà 

óùåðá, ðóá.
 Fee for the 

damage, 
rubles.

Ðàçìåð 
âðåäà çà 1 

ãîä, ðóá.
 Size of the 
damage per 
year, rubles.

Êîëè÷åñòâî 
ïîãèáøèõ 

ïòèö çà 
âåñü ïåðèîä 

ýêñïëóàòàöèè 
Number of 

perished 
birds dur-

ing the entire 
period of 
operation

Ðàçìåð âðåäà 
çà âåñü ïåðèîä 
ýêñïëóàòàöèè, 

ðóá.
 Size of the 

damage during 
the entire pe-
riod of opera-

tion, rubles.

1 Òåòåðåâÿòíèê 
(Accipiter gentilis)  1 0.03 5000 5000 26 130000

2 Îáûêíîâåííûé êàíþê 
(Buteo buteo)  14 0.36 5000 70000 364 182000

3 Êîá÷èê 
(Falco vespertinus)  2 0.05 5000 10000 52 260000

4 Îáûêíîâåííàÿ 
ïóñòåëüãà 
(Falco tinnunculus)  3 0.08 5000 15000 78 390000

5 Áîëîòíàÿ ñîâà 
(Asio flammeus)  1 0.03 5000 5000 26 130000

6 Äëèííîõâîñòàÿ íåÿñûòü 
(Strix uralensis)  4 0.10 5000 20000 104 520000

7 Îáûêíîâåííûé êîçîäîé 
(Caprimulgus europaeus)  1 0.03 2000 2000 26 52000

8 Áîëüøîé ïåñòðûé äÿòåë 
(Dendrocopos major)  3 0.08 3500 10500 78 273000

9 Ñîéêà 
(Garrulus glandarius)  2 0.05 1000 2000 52 52000

10 Ñîðîêà (Pica pica)  8 0.20 1000 8000 208 208000

11 Êåäðîâêà (Nucifraga 
caryocatactes)  4 0.10 1000 4000 104 104000

12 Ðÿáèííèê 
(Turdus pilaris)  3 0.08 1000 3000 78 78000

13 Ïåâ÷èé äðîçä 
(Turdus philomelos)  1 0.03 1000 1000 26 26000

14 Äåðÿáà 
(Turdus viscivorus)  1 0.03 1000 1000 26 26000

15 Äðîçä, âèä íå 
îïðåäåë¸í (Turdus sp.)  7 0.18 1000 7000 182 182000

16 Áîëüøàÿ ñèíèöà 
(Parus major)  2 0.05 1000 2000 52 52000

17 Ïîïîëçåíü 
(Sitta europaea)  1 0.03 1000 1000 26 26000

 Âñåãî / Total  58 1.48 – 166700 1508 4329000

Âñåãî (ñ ó÷¸òîì 
êîýôôèöèåíòà 
íåäîó÷åòà ïîãèáøèõ 
ïòèö ïðè ðàçîâîì 
îñìîòðå ÂË = 2,5) 
Total (index of unac-
counted dead birds 
during one-time survey 
of PL = 2.5) 145 3.70 – 416750 3770 10822500
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íîãî ìèðà (Ìåòîäèêà îöåíêè ðàçìåðà 
âðåäà.., 2008), îïðåäåëåíû ïóò¸ì ïðÿìîé 
ýêñòðàïîëÿöèè çàôèêñèðîâàííûõ â ðå-
çóëüòàòå âûïîëíåííûõ ïîëåâûõ èññëåäîâà-
íèé ðåçóëüòàòîâ ãèáåëè â òå÷åíèå îäíîãî 
ãîäà íà ïðîäîëæèòåëüíîñòü ýêñïëóàòàöèè 
ÂË 6–10 êÂ (òàáë. 2). Ïîëó÷åííûå ðåçóëü-
òàòû äîïîëíèòåëüíî óìíîæåíû íà Ê=2,5, 
îòðàæàþùèé íåäîó÷¸ò ïîãèáøèõ ïòèö ïðè 
îäíîêðàòíîì (â êîíöå ãîäà) îñìîòðå ÂË 
â ðåçóëüòàòå èõ ïîñòîÿííîé åñòåñòâåííîé 
óòèëèçàöèè â ïðèðîäå (Ñàëòûêîâ, 1999; 
Ìàöûíà, 2005; Êàðÿêèí è äð., 2009).

Ñóììà åæåãîäíîãî óùåðáà, âûçâàííîãî 
ãèáåëüþ ïòèö íà îáñëåäîâàííûõ ó÷àñòêàõ 
ÂË 6–10 êÂ, ñîñòàâëÿåò îò 166,7 äî 416,8 
òûñ. ðóáëåé. Çà âåñü ïåðèîä ýêñïëóàòàöèè 
îáñëåäîâàííûõ ó÷àñòêîâ ÂË 6–10 êÂ, áåç 
îáåñïå÷åíèÿ áåçîïàñíîñòè îáúåêòîâ æè-
âîòíîãî ìèðà, ñóììà óùåðáà ñîñòàâèëà îò 
4,33 äî 10,82 ìëí. ðóáëåé.

Óñðåäí¸ííàÿ «ñòîèìîñòü» îäíîãî ýêçåì-
ïëÿðà ïòèöû, áåç ó÷¸òà âèäîâîé ïðèíàä-
ëåæíîñòè, ðàâíà 2871 ðóáëþ. Ýòîò ïîêàçà-
òåëü ìîæåò áûòü èñïîëüçîâàí êàê êðèòåðèé 
îöåíêè îáùåé ïòèöåîïàñíîñòè êîíêðåò-
íûõ ó÷àñòêîâ ÂË 6–10 êÂ èëè âûäåëåííûõ 
òåððèòîðèé. À òàêæå äëÿ îïðåäåëåíèÿ èëè 
äåìîíñòðàöèè âàæíîñòè ïëàíèðóåìûõ èëè 
âûïîëíåíûõ ïòèöåçàùèòíûõ ìåðîïðèÿòèé. 
Â äàííîì ñëó÷àå îí çíà÷èòåëüíî âûøå àíà-
ëîãè÷íîãî ñðåäíåãî ïîêàçàòåëÿ, îïðåäå-
ë¸ííîãî äëÿ ðàñïîëîæåííîé ïî ñîñåäñòâó 
Íèæåãîðîäñêîé îáëàñòè – 1507 ðóá., ÷òî 
ïîä÷¸ðêèâàåò âàæíîñòü âûïîëíåííûõ ìå-
ðîïðèÿòèé íà òåððèòîðèè ÎÎÏÒ.

Ó÷èòûâàÿ, ÷òî îáùèé îáú¸ì ôèíàíñîâûõ 
çàòðàò ïî îáîðóäîâàíèþ ïòèöåîïàñíûõ ÂË 
6–10 êÂ â íàöèîíàëüíîì ïàðêå Ñìîëüíûé 
ñîñòàâèë îêîëî 680 òûñ. ðóáëåé, ìîæíî 

îòìåòèòü, ÷òî ïåðèîä «îêóïàåìîñòè» ýòèõ 
ðàñõîäîâ, â ñîîòíîøåíèè ñ óñòàíîâëåííûì 
ýêîëîãè÷åñêèì óùåðáîì, ñîñòàâëÿåò îò 1,6 
äî 4,1 ëåò – â ñðåäíåì 3 ãîäà. 

Âî âðåìÿ ïîëåâûõ ðàáîò íå áûëî óñòà-
íîâëåíî ôàêòîâ ãèáåëè ïðåäñòàâèòåëåé 
ðåäêèõ è îõðàíÿåìûõ âèäîâ ïåðíàòûõ 
õèùíèêîâ, îáèòàþùèõ íà òåððèòîðèè ïàð-
êà – ìîãèëüíèêà (Aquila heliaca), ôèëèíà 
(Bubo bubo) è äðóãèõ. Îäíàêî íåçàùèù¸í-
íûå ÂË 6–10 êÂ äëÿ íèõ òàêæå ïðåäñòàâëÿ-
ëè ñåðü¸çíóþ îïàñíîñòü.

Ïðèìå÷àòåëüíî, ÷òî ïðè îñìîòðå ëèíèé 
â 2010 ãîäó ìû íåîäíîêðàòíî âñòðå÷àëè 
äëèííîõâîñòûõ íåÿñûòåé (Strix uralensis) 
(n=4) â çîíå, ïðèëåãàþùåé ê ÂË 6–10 êÂ, 
â ò.÷. ñèäÿùèìè íà îïîðàõ ÂË è íåïîñðåä-
ñòâåííî íà ÏÇÓ. Ïðè âûïîëíåíèè àíàëî-
ãè÷íûõ èññëåäîâàíèé â 2008 è 2009 ãã. 
æèâûå ñîâû â ðàéîíå ÂË 6–10 êÂ íå îòìå-
÷àëèñü. Íåñîìíåííî, èñêëþ÷åíèå îäíîãî 
èç îñíîâíûõ ëèìèòèðóþùèõ ôàêòîðîâ â 
äàëüíåéøåì áóäåò îïðåäåëÿòü ðîñò è âîñ-
ñòàíîâëåíèå ÷èñëåííîñòè õèùíûõ ïòèö â 
íàöèîíàëüíîì ïàðêå.
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