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M3yueHne nepHaTbIX XMUILHUKOB

ADANTUBHBIE BOSMOXHOCTHU OPJIA-MOTIUJIbHUKA NPU
OCBOEHUU N3N and rHe3SA0BAHUA B PECINYBJIUKE TATAPCTAH,

POCCUs

GekmaHcypoB P.X. (Enabyxxckut uHCTUTYT Ka3aHCKkoro ¢peaepasibHoro yHUMBepCcuTeTa;
DrbY HaunoHanbHbivi napk «HwxHss Kama», Enabyra, Pecnybnvka TatapctaH, Poccusi)

KoHrakT:

PuHyp bekmaHcypos,
EAQBY>KCKMI MHCTUTYT
KazaHckoro cpeaepann-
HOro YHUBEpCUTETa;
HaLMOHaAbLHDIN rapK
«HwxHsa Kama,
423607, Poccus,
Pecriy6anka TatapcraH,
Erabyra,

YA. KazaHckasi, 89,
TeA.: +7 85557 7 54 55
rinur@yandex.ru

Contact:

Rinur Bekmansurov,
Elabuga Institute, Kazan
Federal University;
National Park
“Nizhnyaya Kama”
Kazaknskaya str., 89
Elabuga

Republic of Tatarstan
Russia, 423600

tel.: +7 85557 7 54 55
rinur@yandex.ru

Pesiome

B AQHHOM COOBLEHNM MPEACTABAEHDI CBEAEHMsI O THE3AOBAHMM OPAOB-MOTMALHMKOB Ha onopax A3l B Pecrnybavke
Tarapcra (naowaas 67836,2 km?) Ha BocToke BoctouHo-EBporieiickoit (Pycckoit) paBHMHDI, TA€ TEPPUTOPUsT OOUTa-
HWsl AAHHOTO BUAQ, BbiaeAeHHas B cpeae TMC (ArcView 3.2a) cocraeasier 49 Toic. kKM% B xoae nccaeaosanui ¢ 2011
no 2015 rr. BbISIBAEHO 5 rHE3A Ha cTaabHbix onopax AJI, uto cocraeasier 3,25 % OT OBWEro KOAMYECTBA M3BECTHDLIX
FHE3A0BLIX y4acTkoB (n=154). AOCTaTOYHO AOKaALHOE PACMOAOYKEHME BCEX BLISIBAEHHDLIX CAyHaeB FHE3AOBaHMSI HA
ornopax A3l B BocrouHom 3akambe (Boicokoe 3aBoAKbe) B MPeAeAax OAHOW AAHAWATHOM MOA3OHLI — TUIMYHOM U
IOXKHOM A€COCTENM, U TOALKO B AByX AQHAWAPTHLIX PAMOHAX CO CMEKHBLIMM MPAHULIAMM, — FOBOPUT O HEKMX OBWMX
YCAOBMSIX, BLI3BABLIMX AAHHYIO aaanTtaumio. AuctaHumm mexxkay riésaamu Ha ASI B PT coctaBuam ot 21,5 20 49,9 km,
B cpeaHeMm 29,5+13,64 km (n=5). [pu oTCyTCTBUM Ha AAHHOW TEPPUTOPUM MEXKBUAOBOM KOHKYPEHLIMM FAABHOM Mpu-
4MHOM rHe3aoBaHMs1 Ha ASIT BeposiTHee BCero sIBASETCS1 COKPalleHMe AUCTAHLIMM A0 KOPMOBOTO PECYypPCa B YCAOBMSIX
BHYTPUBMAOBOM KOHKYPEHLIMM B HAMBOAEE MAOTHOM FHE3AOBO IPYMMMPOBKE. AAAMTUBHLIE BO3MOXKHOCTU OPAOB-MO-
TMABHMKOB CBSI3aHDLI C MX CMOCOBHOCTLIO 3aHUMATL THE3AQ APYTMX BUAOB MTULL, BLICOKOM TOAEPAHTHOCTLIO K YEAOBEKY,
a TalOKe BLICOKOW MAOTHOCTLIO KOMMYHMKaLmMil camyx ASIT 1 HU3KOM MAOTHOCTLIO PACMPEASA€HMS! BLICOKOCTBOALHLIX
y4acTkoB Aeca. OTMEUYEHO, YTO B LIEAOM AAAMNTALIMSI OPAOB-MOTMALHMKOB K OBUTAHMIO B SAEKTPOCETEBO CPEA€e Mpo-
AOAKAETCSI, YTO BLIPAKEHO B YBEAMHEHUM KOAMYECTBA CAyYaeB rHe3A0BaHMs Ha ornopax ASI1.

KaroueBble cAOBa: XMILHbIE MTULILI, MEPHATLIE XMIHUKM, OPEA-MOTMALHUK, Aquila heliaca, rHesaoBanue, AST1.
Moctynuaa B peaakunio: 20.12.2015 r. Mpuasara Kk nybankaumm: 31.12.2015 .

Abstract

This report presents information on the eastern imperial eagle nesting on electricity pylons in the Republic of
Tatarstan (area of 67836.2 km?) on the eastern part of East-European (Russian) Plain, where the habitat of this spe-
cies, marked in GIS (ArcView 3.2a), is 49 thousand km?. During the research in 2011-2015 5 nests were found
on steel electricity pylons, which sustains 3.25 % from the whole amount of nesting areas (n=154). Rather local
disposition of all found cases of nests on electricity pylons in Eastern Zakamye (High Zavolzhye) limited by one
landscape subzone — typical and southern forest-steppe, and in only two landscape regions with adjacent bor-
ders — indicates some general conditions which caused the adaptation. Distance between nests on power lines
in the Republic of Tatarstan ranged from 21.5 to 49.9 km, averaging 29.5+13.64 km (n=5). As this territory lacks
interspecific competition, the main reason of nesting on electricity pylons is probably the reduction of distance to
forage resources in conditions of intraspecific competition in the densest nesting group. Adaptive capabilities of
the Eastern Imperial Eagle are connected with their ability to occupy nests of other birds, high tolerance to human
influence, and with the high density of the power lines and low density of long-boled forests. It’s reported that the
imperial eagles’ adaptation to living in environment with dense power line network continues, which expresses
in increase of the nesting on electricity pylons.
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Beeaenmne

Bo3aylWwHbIE  AMHUM  3AeKTporepeAayuun
(A3I), obecrnieumBatolMe MOAAYY SAEKTPO3-
Hepruu, y>ke AMAUTEALHOE BPEMSI SIBASIIOTCS Ya-
CTbIO COBPEMEHHLIX AAHALIACOTOB, M OOpasy-
IOT OCOOYIO TEXHOTE€HHYIO (SAEKTPOCETEBYIO)
cpeay obutanus nmvu. HeratveHoe AusiHMe
TaKkoW CpeAbl Ha XMIIHBLIX MTUL (B MEpBYylO
ouepeab MX rMOEeAL OT MOPAXKEHMST SAEKTPO-
TOKOM) — OAHA M3 YacTo OBOCY)KAAEMBIX TEM
cpean opHuTororoB (bopoanH u Ap., 2012;
My6ankaumm. .., 2015). INpu 3Tom aaantaums

Introduction

Adaptation of birds of prey to the land-
scape with dense network of the power
lines is still scarcely researched.

One of the indicators of adaptation of birds
of prey to living in the environment with
dense power line network is the increase
of nesting of separate species on electricity
pylons in any nesting groups. Facts of nest-
ing of large birds of prey, such as the Os-
prey (Pandion haliaetus), the White-Tailed
Eagle (Haliaeetus albicilla), the Golden Eagle



Raptor Research

Raptors Conservation 2015, 31 131

OpéA-MOrMAbHMK
(Aquila heliaca).

doto P. bekmaHcypoBa.

Imperial Eagle (Aquila
heliaca). Photo by
R. Bekmansurov.

XMILIHLIX MTULL K SAEKTPOCETEBON CpeAe Moka
OCTaéTCs1 cAABOU3YYEHHOM TEMOIA.

OAHMM M3 MOKa3saTeAel asantaumm Xull-
HLIX MTML K OBUTAHUIO B SAEKTPOCETEBOM
cpeAe SIBASIETCSl POCT YMCAQ CAy4YaeB THes-
AOBaHMsl OTA@ALHLIX BMAOB Ha onopax Al
B KAKMX-AMOO THE3AOBLIX TPYMMMPOBKAX.
DaKTbl THE3A0BaHMSI KPYMHBIX XUIHBIX MTULL,
Takmx Kak ckorna (Pandion haliaetus), op-
AaH-6eroxsoct (Haliaeetus albicilla), 6epkyT
(Aquila chrysaetos), opéA-MoruabHUK (Aqui-
la heliaca), crenHoi opéa (Aquila nipalensis)
Ha ornopax A3l M3BeCTHbI Kak B MyCTLIHHOM
n crenHon (Iecro, 2005; KapsikmH, 2008;
bakka u Ap., 2008; AuHkesuy, 2011; Kaps-
KUH U Ap., 2011; beaunk, 2013), Tak 1 B Ae-
COCTErHOM U AaXKe AecHOM 30Hax (KapsikmH,
2008; bakka n Ap., 2008).

[lepBbiMM 13 KPYMHLIX XMILHLIX MU B Ce-
BepHOV EBpasum «0Cco3HaAM» MpUBAEKATEAL-
HOCTb ASI1 AAsl THE3AOBaHMSI CTEMHbLIE OPADI
(KapsikvH, 2008). OcBoeHne A1 crenHbim
OPAOM HayaaoCh C aPUAHLIX paiioHoB EBpo-
nevickon yactu Poccum m 3anaaHoro Kasax-
craHa. Y>ke B KoHUe 70-x roaoB XX Beka rno-
SIBUAUCh YKa3aHWUsl HA THE3AOBAHME CTEeNHOro
opAa Ha AepebsiHHbIX onopax ASI1 B Kaa-
Mbikum (CypBuAAO U Ap., 1977). B 3anaaHom
KazaxcraHe rHesaoOBaHME CTEMHOrO OpAa Ha
FOPM3OHTAALHLIX TPaBepcax GETOHHLIX Orop
A3l ycraHoBaeHO B 1982 r. B [Mpuypasse
(Mepepea, IpakaaHkuH, 1983). o AaHHLIM
[.B. AvHAaemaHa (1983) B 70-80-x rr. y>ke 9 %
rHE3A CTENHOro opAa pacroAaraanch Ha A3I,
a K KOHLY 90-X IT. BUA LIMPOKO PACCEAUACS
MO METAAMYECKUM U BETOHHBLIM oropam NI
no Bcemy GacceliHy Ypaaa u dm6bl. U 3aech
A0 27,3 % rHé3A CTEMHbLIX OPAOB OT OOWEro
KOAMYECTBA U3BECTHLIX (N=286) BLIAO YCTPO-
eHo Ha onopax A3l, 52,6 % wu3 kotopbix
YCTPOEHO Ha FOPU3OHTAALHLIX TpaBepcax be-
TOHHbIX ornop (KapsiknH, Hoeukosa, 20006). B
XXI croreTumn crenHol opéa B Kaambikuu, Ha

"4 http://www.rufford.org/rsg/projects/rinur_bekmansurov

(Aquila chrysaetos), the Imperial Eagle
(Aquila heliaca), the Steppe Eagle (Aquila
nipalensis) on electric pylons are known in
desert and steppe (Pestov, 2005; Karyakin,
2008; Bakka et al., 2008; Dinkevich, 2011;
Karyakin et al., 2011; Belik, 2013), and in
forest-steppe and even forest zones (Kar-
yakin, 2008; Bakka et al., 2008).

First of all large birds of prey the first to
“understand” the attractiveness of electric
power lines for nesting was the Steppe Ea-
gle (Karyakin, 2008). The power lines ex-
ploration by the Steppe Eagle began with
arid regions of European part of Russia and
Western Kazakhstan. Almost until the end
of XX century the Steppe Eagle was the
only large bird of prey for which nesting on
electricity pylons was considered normal.
But in 90s of the XX century the Imperial
Eagle slowly joined the process of power
lines exploration (Karyakin, 2008).

This report presents data on nesting of the
Imperial Eagle on electricity pylons in the
Republic of Tatarstan. The northern border
of this species’ natural habitat goes across
the Republic of Tatarstan. On the territory
under research the Imperial Eagle in its
typical habitat doesn’t compete with other
large birds of prey, both for nesting grounds
and food sources. Thus the expansion of
“nesting stereotype” of this species on such
objects of landscape with dense power line
network, as electricity pylons, is caused by
factors other than interspecific competition.

Materials and methods

Searching of nests on electricity pylons
was conducted all year round, both in tar-
geted examination of the territories and in
random car routes. The most common spe-
cies nesting on electricity pylons on exam-
ined territory is raven (Corvus corax). Thus,
some efforts are taken in identifying the spe-
cies of the nest owners. The species of nests
were identified by visual observation of birds
on the nest and near it, and in non-breeding
time — by nest and twigs size, the specific
bedding, food remains, moulting feathers
under the nest. The research was conducted
in 2011-2015 within the project of research
and conservation of large raptors on the ter-
ritory of the Republic of Tatarstan''4,

The Republic of Tatarstan with area of
67,836.2 km? is satiated on the east of East-
European (Russian) Plain. The territory of the
republic divides into two landscape zones
(boreal and subboreal northern semi-humid),
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OpéA-MOMMALHUK Ha
ornope A3[1. doro
P. bekmaHcyposBa.

Imperial Eagle on the
power pole. Photo by
R. Bekmansurov.

HwskHein Boare, B 3anaaHom KazaxcraHe u Ha
tore LleHTpaabHoro KasaxcraHa Hadaa ocsau-
BaTb AASI THE3AOBAHMS U BLICOKOBOALTHLIE aH-
KepHble onopbl ASI1 13 METAAAOKOHCTPYKLIMIA
BbIcOTOM A0 15-20 M (beamnk, 2004; KapsikuH,
2008; KapsikuH n ap., 2009a).

[MpaxkTnyeckn Ao koHua XX CTOAeTMs CTen-
HOM OPE&A OCTaBaACsl €AVMHCTBEHHLIM Kpyr-
HbIM XMIUHMKOM, AASI KOTOPOTO THE3A0BAa-
Hue Ha AJI1 cumtaroch Hopmol. OAHaKoO B
90-x rr. XX CToAeTMsi B MPOLEeCC OCBOEHMsI
ASIT AASI THE3AOBAHMSI MEAAEHHO «BAMACS
1 opér-morvabHUK (KapsikuH, 2008). Bnep-
BbI€ O HAXOXKA€HWM TFHE3AA MOTMALHMKA Ha
onope AJI1 30 kB ynomuHaetr A.B. AaBbiro-
pa (1999), kotopuiii 0BHAPY>KMA ero B 6e3-
A€CHOI AOAVHE CpeAHero TedyeHus p. Mprus.
B nepsyio nsatuaetky XXI croAeTtust >kKuAble
rHé3aa opAa-MormabHuka Ha A3l obHapy-
>KeHbl Ha naato Ycriopt u B Npuapasse (Ka-
PSIKMH M Ap., 2004; KapsikvH, bapa6awuH,
2006a), Ha KuHaepan-KasicaHckom naaro, B
HacceiiHe p. dmba (AeeuH, KapsikuH, 2005),
Ha tore KycraHaickoin obract B Meskaype-
ybe Typras u JKnaanudumka (bparvx, 2005), B
BocrouHon Dertnak-Aane (AeBuH, Kapnos,
2005; AeBuH u Ap., 2007). B 2005-20006 rr.
rHé3Aa MOIMAbHMKA Ha onopax A3[1 o6-
Hapy>keHbl BOCTOYHee APAaALbCKOro Mopsi B
HU30BLsIX P. CbipAapbsi, B CTEMsIX CEBEpHee
YAytay Ha Boaopaszaere pek Tamaa u Ka-
pa-Kenrup (Kapsikun, bapabammH, 2006a;
20006b), B Myroakapax, NpMyemMm Ha OAHOM
13 HUX B 2004 r. AOCTOBEPHO Pa3MHOYKAAUCH
crernHble opAbl (MaxxeHkos n ap., 2005; Ka-
PSIKUH 1 Ap., 2007), B 3anaaHoi bernak-Aa-
Ae (KapsikuH 1 Ap., 2009a) 1 B NMpeAropbsix

"5 http://raptors.wildlifemonitoring.ru/?lang=en
"6 http://rrren.ru/en/birdwatching

four subzones (south-taiga, sub-taiga, broad-
leaved, typical and south forest-steppe),
which are divided into 31 landscape regions
(Ermolaev et al., 2007) (fig.1).

For easier research of the spread and
number of the population of the Eastern Im-
perial Eagle in the Republic of Tatarstan its
territory was divided on model territories
(large landscape regions) (Bekmansurov et
al., 2013). They coincide with the repub-
lic territory’s division on orographic and
historical natural regions — Predvolzhye,
Western Predkamye (Kazan Zavolzhye),
Eastern Predkamye, Western Zakamye
(Lower Zavolzhye), Eastern Zakamye (High
Zavolzhye). Those regions are divided by
valleys of rivers Volga, Kama, Vyatka and
Sheshma (Bakin et al., 2000).

Main territories of the Imperial Eagle’s nat-
ural habitat in Tatarstan — Western Predka-
mye, Western ans Eastern Zakamye. Thus, in
Western Zakamye 21 nesting grounds were
found at the moment, and in both Western
and Eastern Zakamye — 133 (fig. 2). The
area inhabited by the Imperial Eagle is 49
thousand km? (Bekmansurov et al., 2013).
The main part of this territory is presented
by land of agricultural significance — 68.7 %;
populated areas — 5.1 %; industrial, trans-
port, communication, radio and other lands
— 1.2 %; land of forest fund — 6.5 %; land of
stock — 0.03 %. Oil production and agro-in-
dustrial complex are the main priority of the
republic’s economy (Atlas..., 2005).

The identification of food remains was
conducted on the spot during nests ex-
amination. Measuring of distance between
nests was conducted using tools of Web-
GIS “Faunistica”’*® of the Russian Raptor Re-
search and Conservation Network'’S.

Results and discussions

It’s necessary to notice that in the forest-
steppe of the High Zavolzhye within the Sa-
mara Region in 2007 and 2009 two nests
of the Imperial Eagle were found on elec-
tricity pylons. They were situated in forest-
less valleys of the upper parts of Sok and
Cheremshan rivers in 31 and 7 km respec-
tively from the border with the Republic of
Kazakhstan (Karyakin, Pazhenkov, 2010).
In fact, those nests can be considered the
first in exploration of the power lines by the
Imperial Eagle in the Republic of Tatarstan.
Thus the discovery of nests of imperial ea-
gles on electricity pylons in the Republic of
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Karbunckoro Aatasi (CMEAsIHCKMI M Ap.,
2000). Mo cocrosinmio Ha 2006 r. B Kasax-
craHe 6bIA0 obHapy>keHo 200 rHe3AsIMXCs
rnap MOIMALHUKOB, 25 13 kotopbix (12,5 %)
rHe3amamnch Ha A3, npuyem 10 U3 HMX Mno-
siBUAMCL B 2005-2006 rr. B pe3yALTare Bbl-
TECHEHUs] MOTMALHMKAMM CTEMHLIX OPAOB
(KapsikuH, 20006). Bce BblwenprBeAeHHbIE
CAyYaM 3KCMaHCUMM MOrMAbHMKA Ha Al oT-
HOCSTCSl MPEUMMYILECTBEHHO K 6e3AeCHbIM
MOAYMYCTLIHHBLIM parioHam KasaxcraHa. Oa-
Hako, Mo3Ke OP&A-MOTMALHMK CTaA OCBa-
mBaTb AAsl THe3aoBaHust ASI u B crenHom n
A€COCTEMNHONM 30Hax, a Takke B ropax Kas-
Kasa: B 20006 r. rHe3A0 OpAa-MOTMAbHMKA Ha
AJI1 obHapykeHo B bakcaHcKom yuieane
(LleHTpaabHbii KaBkas) (IMwerycos, 2010); B
2007 r. >KMAOE THE3AO, PACMOAOYKEHHOE Ha
FOPU3OHTAALHOM TpaBepce BGETOHHOM Oro-
pbi ASI1, o6Hapy>keHO OKOAO Tpacchl Opck
— MAkeTbirapa Ha Tepputopumn KycraHanckoin
obaract 6Am3 rpaHuubl ¢ OpeHbyprckoii
(KapsikuH, Kopenos, 2009); 7 asrycra storo
JK€ TOAA THE3A0 C ABYMSI CAETKaMM, pPacrio-
Aaraslieecs Ha MeTaaamyeckor ornope AT,
obHapy»keHo 6am3 Tpacchl Camapa — Ypa
Ha ceBepo-BocToke Camapckoi obaactu, a
B 2009 r. eweé OAHO rHE3A0 OpPAA-MOIMAL-
HMKa Ha MeTaamyeckor onope A3l Harae-
HO B BEPXOBbLsIX pP. YepemwaH B 28,8 km ot
npeabiaywero rHesaa (Kapsikvx, NakeHkos,
2010); B 2009 . rHe3A0 OpAA-MOIMALHMKA,
YCTPOEHHOE Ha KOHLUE TpaBepchi GETOHHOM
onopbl AJI1, o6Hapy»KeHO B NpaBobepexbne
BoAru Ha TeppuTOpMM YALSIHOBCKOW OBAACTM
(Kopernos, 2009). B s10T ke nepuoa rHésaa
OPAA-MOTMALHUKA Ha ASI 6bIAM HaAEHbI B
crenHom [puaoHbe n Kpoimy (beauk u ap.,
2010; Betpos u aAp., 2011).

B AQHHOM COOOIEHUM MPEACTABAEHDbI CBE-
AEHMS1 O THE3AOBAHMM OPAOB-MOTMALHUKOB Ha
onopax NI B Pecriybanke TatapcraH ¢ He-
GOABLLIMMM SAEMEHTAMM aHaAM3a (DAKTOPOB,
BbI3BABLMX AaHHYIO aaantaumio. [Mo Pecrny-
6AvKke TatapcraH MPOXOAMT CeBepHasl rpa-
HULAa apeana s1oro Buaa. Ha uccaeayemoit
TEPPUTOPUM  OPEA-MOTUABHMK B TUTMUYHBIX
MECTax CBOEro OOMTaHMsI MPaKTUYECKU HE
KOHKYPUPYET C APYTMMM KPYIHBIMU XMLUHbI-
MM MTMLAMM, KaK 3@ MeCTa THEe3AOBaHMSI, TaK
M 3a nuuesble pecypcol. [ostomy pacumpe-
HUE «CTepeoTUra rHe3A0BaHus» 3TOrO BMAA Ha

Opér-MOrMAbHMK Ha oriope AJI.
@®oto P. bekmaHcypoBa.

Imperial Eagle on the power pole.
Photo by R. Bekmansurov.

Tatarstan was expected. As a result, during
the research in the Republic of Tatarstan 5
nesting grounds of Imperial Eagles were
found on electric pylons. During the con-
tinuous discovery of such nests in different
years, monitoring of nesting on 1 nest was
conducted for 5 years, on 2 nests — for 2
years, and on 2 — only for one year in 2015,
in the year of discovery.

The first nest of the imperial eagle on
the power lines in the Republic of Tatarstan
was found on 7% of August in 2011 in Bu-
gulma municipal area (nesting ground code
AH-TAT29). At the day of discovery there
was one nestling 65-70 days old. This nest
has been checked for 5 years from 2011 to
2015. It wasn’t used for breeding only in
2013. This nest is situated in the upper part
of metallic intermediate pylon, welded con-
struction of which is made of finished steel
(75%75 mm angle bar). Nest is situated
within the construction. The square base
of the construction with sides about 0.8 m
gives the nest the same shape. The height
of the nest is about 25 m above the ground.
Electricity pylon with the nest is situated on
the lower part of a slope which changes to
the terrace of the small river Steppe Zai. The
distance to the river is 1 km. Upper part of
the slope is covered with deciduous forest
with small sections of planted pines. River
terrace and floodplain is covered by forest as
well (mostly willows and alders). The height
of the pylon is significantly higher than that
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TakMe OOLEKTHI SAEKTPOCETEBOW CPEADI, Kak
onopbl ASI1, 06ycAOBAEHO MHLIMK hakTopa-
MU, HEXKEAM MEXKBUAOBAST KOHKYPEHLIMSL.

Martepmnansl M1 METOABLI

Onopa BbICOKOBOALTHOM A3 — 3TO BbI-
COKasl KOHCTPYKLMS, MPEeAHAa3HAY€HHasl AAsl
KPEenA€HMs1 HaA MOBEPXHOCTLIO 3€MAM MPOBO-
AOB, AASI IE€PEAAYM MO HUM SAEKTPO3HEPTUM.
B coBpemeHHOe Bpemsi MPUMEHSIIOTCS >Ke-
A€306€ETOHHDbIE, CTAALHLIE MHOTOrPAaHHLIE U
pewéryarble KapKacHble KOHCTPYKLMU Orop.
OnucaHne KOHCTPYKLMIA OMop B TEKCTe CO-
OOLEHMsT AQHO B COOTBETCTBUM C MPUMEHSsIE-
MBLIMU TEPMUHAMM B TEXHUYECKUX OMUCAHW-
SIX, & B HEKOTOPDIX CAYHasiX MPUOAU3UTEALHO.
Hanpsiokenune ASIT onpeaeasiaoch Mo creum-
AABLHBLIM MH(POPMALIMOHHDLIM TabBAMYKaM, 3a-
KPENAEHHBLIM Ha oropax, Aubo Mo KoAMue-
CTBY M3BOASITOPOB, YTO TaK)Ke OMPEASASETCs
TEXHMYECKMMU TPEBOBAHMSIMM SKCIIAYATALIMM
A3l pasHoro Hanpsi>KeHusl.

[Tonck rHé3A Ha ornopax ASI1 Bo3amoykeH
KPYTAbIY roA, nostomy ocmotp A3l ocywect-
BASIACSl KDYTAOTOAMYHO, KaK B XOA€ LieA€Ha-
NPABAEHHLIX OOCAEAOBAHWI  TEPPUTOPUIA,
TAK M B XOAE CAYYaMHLIX ABTOMOOMALHDIX
MapuwpyToB. Hamboree OOLIYHLIM BUAOM,
rHesasiummcst Ha ornopax A3l Ha uccaeay-
eMoli Tepputopum, siBasieTcs BOpoH (Corvus
corax). [losTomy AAsl BUAOBOVM WMAEHTUU-
KaLMM BAAAEALLIEB FHE3AOBLIX MOCTPOEK Ha
Al NpuxoAnTCsl NpuAarath OMNPEAEA€HHbIe
yciamsl. BruaoBasi MpUHAAAE)KHOCTL THE3A
OMNpPEAEAsIAACD MYTEM BU3YaALHOTrO HabAtoAe-
HVsl 3@ MTMLAMM HAa THE3AE€ VAU Ha rpucaase
6AM3 HETO, & B HETHE3AOBOE BPEMSI — 10 Pas-
Mepy rHesaa M BeTOK, crneumduke rnoACTUA-
KM, KOPMOBbLIM OCTaTKaM, AMHHLIM MEePbSIM
MoA THE3A0M. MccaeroBateabckue padoTb
npoBeAeHbl B niepuoa ¢ 2011 no 2015 rr.
B pamKax MpoeKTa Mo M3y4YEHMIO U OXpaHe
KPYIMHLIX XMIWHLIX OTUL Ha Tepputopumn Pe-
cry6amkm Tatapcran!??,

PecrybAnka Tarapcran, MAOLIAALIO
67836,2 KMW?, pPACMOAOXKEHA HA BOCTOKE
BocrouHo-EBponeiickori (Pycckoit) paBHM-
Hbl. TeppUTOpUst PECTTYOAMKM AEAUTCS HA ABE
AQHAWAdTHBIE 30HDLI (BopeaabHyto 1 cy660-
[PEaAbHYIO CEBEPHYIO CEMUTYMMAHYIO), YeTbl-
|P€ MOA3OHDI (IOXKHO-TaéXKHY0, MOATAEXHYIO,
IUMPOKOAUCTBEHHYIO, TUMWYHYIO U IOXKHYIO
AECOCTErNHy10), KOTOpble B CBOIO O4YepeAb
pasaereHbl Ha 31 AaHAWATHLIV parioH (Ep-
MoaaeB u Ap., 2007) (puc. 1).

B Hayare mccaeaoBaHuit Tepputopus Ta-
TapcraHa 6biAa oxapakTepy3oBaHa Kak OAa-

"7 http://rrren.ru/ru/archives/14163

of nearby trees. The nest rises over the open
ground at the lower part of the slope and up-
per river terrace which has the width of 600
m near the nest. The open ground is a com-
plex, anthropogenically altered area which is
used both as pasture with intensive pastur-
ing of cattle and ground for oil production
with areas with no herbage. Distance from
the nest to the oil pumping station where
oilmen work permanently — 250 m. Dis-
tance to the closest operating oil well — 80
m. Distance to the oilmen road with solid
coat — 175 m. 10 kV power line goes under
the nest, which is dangerous for birds due to
construction peculiarities. Caps of this power
line pylons and lead-in wire aren’t equipped
with bird-protective devices. Distance to the
road with intensive traffic — 1.6 km. Distance
to the closest settlement (village) — 2.9 km.
There are many other oil production objects
within the 2 km radius. Distance to other
known nests on trees — 9.7 and 10.8 km.
Besides, in 2015 an adult bird with nest-
ing behavior was noticed in area which is 5
km from this nest on power line. Distances
to the closest known nests on power lines
are 21.5 km, 22.5 km, 31 km. In this pair of
Imperial Eagles’ feed ration includes the Rus-
set Ground Squirrel and Corvidae. Colonies
of the Russet Ground Squirrel (Spermophilus
major) and the Bobak Marmot (Marmotta
bobac) were found near the nest.

The second area with the nest of the Im-
perial Eagle on a power line was found on
5" of May 2014 on the area with dense nest-
ing group of Imperial Eagles of 12 nesting
pairs. Only one pair of them built their nest
on electricity pylon (nesting ground code
AH-TAT119). The type of pylon — interme-
diate single-circuit latticed carcass welded
steel construction, in the shape of a mast.
The nest is situated inside the construction
of horizontal crosshead. The nest is several
years old and has the shape of a trapeze in
its base, which is due to peculiarities of the
crosshead construction. The average width
of the nest is 0.6 m, length is about 1.2 m,
height about 0.7 m. The height of the nesting
place is about 18 m above the ground. The
pylon with the nest is situated on cultivated
agricultural field in the middle part of the
slope. Near the nesting ground at the lower
part of the slopes are pastures with colonies
of Bobak Marmot and Russet Ground Squir-
rel. Among the feeding objects there are
Bobak Marmots and Corvidae. Distance to
the nearest deciduous forest margins with
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Puc. 1. AaHawacpTHbie
parioHbl Pecriybankm
Tarapcran no: Epmoraes
u Ap., 2007. Lltpuxos-
KOV MOKa3aHbl PAViOHDI
(17-18) B KOTOPLIX BbI-
SIBAGHO rHe3A0BaHue op-
Aa-mormabHuKa (Aquila
heliaca) Ha AnHMsIX
SAEKTPOorepeAayn.

Fig. 1. Landscape

areas of the Republic of
Tatarstan (from: Ermo-
laev et al., 2007). The
hatch shows the areas
(17-18) with known
nests of the Imperial
Eagle (Aquila heliaca)
on the power poles.

Termousis

TOMPUSITHAST AAsl OBUTAHMsT MOTMALHMKA, TAE
AQHHDIV BUA OTMEYEH BO BCEX AAQHAWIADTHBIX
30HAX U MOA3OHAX, YTO TAKXKE CBSI3aHO C 06-
MM AECOCTEMHBLIM OOAMKOM TEPPUTOPUM,
06pas3oBaBUIMMCSI B PE3yALTaTe UCTOpPUYE-
CKOTO €€ nMpeobpasoBaHMsi U 3HAYUTEALHO-
ro COKpAlEeHMs] AECHLIX MAowaaein. Obwas
MAOILAAL TEPPUTOPUM OOUTAHUSI STOTO BUAA
BolaeAreHHas1 B cpeae TUC (ArcView 3.2a) B
npeaerax Pecriybamkmu TaTapcraH coOCTaBU-
Aa 49 Toic. kKm? (bekmaHcypoB U Ap., 2013).
AOMOAHUTEALHBIE XAPAKTEPUCTUKM UCCAEAY-
€MOl TEPPUTOPUM, Kacalolmecs obUTaHus
AAHHOTO BMAa caeayiomme. OCHOBHas YacTb
TEPPUTOPUMN TPEACTABAEHA 3EMASIMU  CeAb-
CKOXO35IMCTBEHHOTO HasHayeHust — 68,7 %;
3€MAM HaCeAEHHDIX MyHKTOB 3aHumaiot 5,1 %;
3€MAU MPOMBILIAEHHOCTU TPAHCIIOPTA, CBSI3U,
paAvoBeLlaHMs M MHOTO Ha3HavyeHus — 1,2 %;
3eMAU AecHOro poHaa — 18,3 %; 3emAan Bo-
AHOTrO hoHAa — 6,5 %; 3eman 3anaca — 0,03 %.
Hedreaobbida M arporpOMbIAEHHDI KOM-
MAEKC SIBASIFOTCS] IPUOPUTETHLIMM CEKTOPaMMU
SKOHOMMKM pecrybAnku (Ataac..., 2005).
AAst yAOBCTBA U3YYEHUs PACTTPEAEAEHMST U
YMCAEHHOCTU MOMYASILIMM OPAA-MOTUABLHMKA,
PecriybArka ObiAd MOAEAEHA HA MOAEALHbIE
TEPPUTOPUM (KPYIHLIE AQHAWADTHLIE Paio-
Hobl) (bekmaHcypoB 1 Ap., 2013). OHu coBna-
AQIOT C AEAEHUEM TEPPUTOPUN PECTYOAMKM
Ha oporpaguyeckme 1M ecreCTBEHHO-UCTO-
pUYeCKME MPUPOAHLIE PETMOHDLI — [TPEeABOA-
Kbe, 3anaaHoe [Npeakambe (KasaHckoe 3a-
BOAXKbLeE), BoctouHoe TNMpeakambe, 3anaaHoe
3akambe (Huskoe 3aBorkbe), BoctoyHoe 3a-
Kambe (Boicokoe 3aBoaskbe). AaHHLIE perno-

pine plantings growing in the upper parts of
the slopes and watersheds — 1.1 m. Nearby
the nesting ground is an oilmen road (380
m distance) for oil objects service: oil wells
with oil pumps. Distance to an oil pump-
ing station with constant human presence is
1.4 km. Distance to the closest settlement
(village) — 1.2 km. Distances to the closest
inhabited nests arranged radially around the
nest — 3.5; 3.8; 5.1 km. During the next visit
to the nesting ground on 11 of July 2015 a
new nest was found on another pylon of the
same power line (at the 240 m distance).
The nest was situated identically. It’s width
— 0.6 m, length — 1.0 m, height — 0.15 m.
There was one nestling about 45 days old
and one dead egg. Feeding objects includ-
ed remains of marmots and corvidae. Dur-
ing the visits in 2014 and 2015 both adult
birds were spotted on the ground, one of
them was hunting above marmots and
ground squirrels’ colonies at about 650-
700 distance from the nests.

The third breeding territory of the Im-
perial Eagle with one inhabited nest on
the 35 kV powerline and two old nests on
neighboring pylons of the same power line
was found on the 8" of July 2014 in Azna-
kaevskiy municipal area (nesting ground
code AH-TAT130). There were two hatch-
lings 36-40 days old in the inhabited nest.
All three nests on this ground are likely to
belong to the same pair of birds. Distances
between them are 0.18 and 0.56 km. The
type of pylon — intermediate single-circuit
latticed carcass welded steel construction.
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Puc. 2. MoaeAbHble TEPPUTOPUM 1O U3YHEHUIO PACTIPEACAEHMST U YUCAEHHOCTU T10-
MYASILIMM OPAA-MOTMABbHMKA B PT COBMaAaiolme ¢ AEAEHUEM TEPPUTOPUM PECTTYOAUKM
Ha oporpachuyeckme n eCTeCTBEHHO-UCTOPUHECKUE MPUPOAHDbIE pervoHbl: 1 — 3a-
naaHoe [Npeakambe, 2 — BoctoyHoe [Npeakambe, 3 — [NpeaBorkbe, 4 — 3anaaHoe
3akambe (Huskoe 3aBorkbe), 5 — BoctoyHoe 3akambe (Bbicokoe 3aBOAXKDLE).

Fig. 2. Model territories for the study of the distribution and population number

of the Imperial Eagle in the Republic of Tatarstan coinciding with the orographic

and natural history regions: 1 — Western Predkamye, 2 — Eastern Predkamye, 3 —
Predvolzhye, 4 — Western Zakamye (Low Zavolzhe), 5 — Eastern Zakamye (High

Zavolzhe).

Hbl pasaeAeHbl AOAMHamy pek Boara, Kama,
Bstka u Wewma (bakuH u Ap., 2000) (puc.
2). Takoe AeAeHMe Ha KpyrHble AaHAAagT-
HbIE PAMOHDLI MOKA3aAOCh HAM YAOOHLIM He
TOABLKO M3-3a CreUMUKM KOMIAeKca abu-
OTUYECKMX (PAKTOPOB M reobOoTaHNYECKOro
AEAEHMS, HO U BCAEACTBME PAa3HMLIbI aHTPO-
MOreHHLIX Harpy3oK, a Camoe rAaBHOe — MO
MPUYMHE PasHULbLI KOPMOBLIX PECYPCOB.
KopMmoBoi1 pecypc SIBASIETCS ONPEASASIIOLLMM
AAS1 PACTIPOCTPAHEHMSI BUAQ B YCAOBUSIX MPU-
MEPHO OAMHAKOBOTO A€COCTENMHOTO OOAMKA
M BLICOKMX AQAAMTMBHLIX BO3MOYKHOCTEN Op-
AQ-MOTMALHMKA K COCEACTBY C YEAOBEKOM.
Tak, 3a Bpemsi MCCAEAOBAHMUIM HE BbISIBAE-
HO HUM OAHOro chakra rHe3AOBaHWsl OPAOB B
[PEABOAXKCKOM YaCTU PECyOAMKM, TAE pa-
Hee MPEANOoAararoCh rHE3A0OBaHME HE MeHee
10 nap (bexmancypos u ap., 2010). Hau-
6oaee BEPOsITHASI MPUYMHA OTCYTCTBMSI THE3-
AOBaHMsl 3A€Ch — CKyAHasi KopmoBasi 6asa,
YTO CBSI3AHO C MCYE3HOBEHMEM Kparyaroro
(Spermophilus suslicus) 1 GOABIIOTO CyCAU-
KOB (Spermophilus major) (bakaesa, TutoB,
2012). OCHOBHLIMM TEpPPUTOPUsSIMU OBMTA-
HUsI OPAA-MOTMABLHMKA OKAa3aAUCh 3ariaaHoe
[Tpeakambe, 3anaaHoe n BocrtoyHoe 3aka-
mbe. Tak, B 3anaaHom [Mpeakambe B Hacro-
siuiee Bpemst BbiSIBAEH 21 rHE3A0BOM y4acToK

The pylon has the shape of a “liquor glass”.
All the nests are situated identically on the
horizontal base at the fork of the central part
of the pylon between side constructions.
The pylon’s construction allows supporting
of the nest from two sides. The nest’s diam-
eter is 1.0 m, height — 0.25 m. The height of
the nesting place is about 8 meters above
the ground. Two other nests on neighboring
pylons were identified as under construc-
tion. Those were friable constructions from
twigs, the length of which reached for more
than 1 m. The height of those nests isn’t
more than 0.15 m. Probably the pair of the
birds was building additional nests. The rea-
sons for that remain undiscovered. On the
electricity pylon with one unfinished nest
on the other level of the pylon was found an
old Raven nest 0.6 m. lower than Imperial
Eagle’s nest. During the examination of area
in 2015 all 3 nests were abandoned with
no signs of breeding. Nests identified as
under construction remained on the same
stage of construction as in 2014. The power
line with those nests is situated on the cul-
tivated agricultural field. Landscape is the
middle part of the slight slope of the land.
All three nests are situated along the paved
road at the 80 m distance from it and are
clearly seen from this distance. Distance to
the nearest settlements (villages) — 1.4; 1.5
km. The 10 kV power lines that are danger-
ous for birds are situated nearby to supply
nearest oil production objects with energy.
The nearest oil production objects are at the
0.98 and 1.2 km distance. The nearest alter-
native nesting grounds are birch hedgerows
situated at 0.12 and 1.2 km distance. The
nearest known inhabited nests on trees are
situated at the 9.2 and 18.3 km. distance.
The fourth breeding territory of the Impe-
rial Eagle with inhabited nest on the power
line was found on the 4" of July 2015 in Al-
metyevsky municipal area (nesting ground
code AH-TAT144). Landscape is the middle
part of the slight slope to the river Ursala.
35 kV powerline goes across cultivated ag-
ricultural field. The type of pylon — interme-
diate single-circuit latticed carcass welded
steel construction. The pylon has the shape
of a “liquor glass”. The nest is situated on
the horizontal base at the fork of the cen-
tral part of the pylon between side con-
structions. The pylon’s construction allows
supporting of the nest from two sides. The
height of the nesting place is about 8 m
above the ground. At the day of discovery
the nest was observed from 270 m distance
because it was raining. Adult bird was in the
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MOTMABHMKOB, a B 3arnaaHom u BocroyHom
3axkambe Bmecre — 133 yyactka (puc. 3).
KeBaandhmkaumsi MeCTHOCTM, KaKk 3A€MeH-
TAPHOWM €AMHMLDLI AaHAaddTa, AaHa no Ep-
moaaey O.I1. u ap. (2007), a Takoke AaHa
AOMOAHUTEABLHAST TIPVMBSI3KA MECTOPACIOAO-
SKEHMSI THE3A K AAHAIAMTHLIM PaioHaM.
OnpeaereHne NMuILeBLbIX OCTAHKOB MPOU3BO-
AVAOCH Ha MeCTe BO BpeMmsl ocmoTpa rHé3a. Ms3-
MepeHWsl AMCTaHLIMT MEKAY THE3AAMM OCyILEeCT-
BASAMICb C UCIMOAL3OBaHMEM MHCTPYMEHTapusl
Be6-TNC  «DayHucmka»''®  Poccuiickoin cetm
M3y4EHMsI M OXPAHDI MEPHATBIX XMLIHMKOB! 2.

Pe3yAsTaTbl M 06CYyKAEHNS

Heobx0AMMO OTMETUTL, YTO B AECOCTENMU
Bricokoro 3aBoakbst B npeaeaax Camapckoin
obaacti B 2007 u 2009 1. y>ke ObIAM BbisiB-
A€HDI ABA FTHE3A4 OPAOB-MOTMALHMKOB Ha OMo-
pax ASI1. OHM pacrioraraauch B GE3AECHDIX
AOAMHax Bepxoeuii pek Cok u YepemiuaH
Bcero B 31 M 7 KM COOTBETCTBEHHO OT rpa-
Huubl ¢ PT (KapsikuH, MNaxkeHkos, 2010). INo
CYTH, C 3TOFO BPEMEHU U C 3TUX THE3A MOXKHO
HauyMHaTb OTCYET OCBOEHMSI OPAOM-MOTUAL-
HUKOM AAsl THe3aoBaHus ASM B PT. [Nostomy
OBHapy>KEHME THE3A MOTMALHUKOB Ha AT Ha
Tepputopun PT 6bIAO oskmaaemo. B utore 3a
Bpemsl nccreaoBaHuii B PT BbisiBA€HO 5 rHes-

INepBoe rHe3A0 opAa-moruAbHUKa Ha A3l B Boicokom
3aBoaxbe (aoamHa p. Cok, CamapcKasi 0OAaCTb,
2007 r.). poro Y. KapsikuHa.

The first nest of the Imperial Eagle in the electric pole
in the High Zavolzhe nature region (Sok river valley,
Samara region, 2007). Photo by I. Karyakin.

18 http://raptors.wildlifemonitoring.ru
"9 http://rrren.ru/ru/birdwatching

Puc. 3. Mecra rHe3A0BaHus1 OpAa-MOrMAbHMKA B Pecriy-
6AmKe TatapcraH.

Fig. 3. Nesting sites of the Imperial Eagle in the Re-
public of Tatarstan.

nest with two nestlings. The second exami-
nation of the nest took place on the 10" of
July 2015. At the moment there were two
hatchlings about 65 days old. The diameter
of the nest is 1.0 m, height 0.1 m. The nest
is friable and can be seen through. Among
the food remains in the nest and under it
were found the remains of Ground Squir-
rels, Jackdaw, Magpie, other Corvidae and
hedgehog hide. There are marmots’ colo-
nies on the nearest steep slopes. The nest
is clearly seen from the paved road on the
0.2 km distance from the nest and is partly
covered by a forest. Distance to the nearest
village is 0.8 km and 0.7 km to a large cat-
tle farm. The nesting ground is surrounded
by agricultural fields and pastures. Within the
1.5 km. radius from the nest some objects
of oil production are situated: oil wells, oil
pump station with constant presence of oil-
men (0.29 km distance). The nearest typical
nesting grounds are: island of deciduous for-
est on the upper part of the slope (1.1 km.
distance), forest in the floodplain (0.55 km
distance). The nearest known inhabited
nests are situated on trees on the distances
of 7.2; 11.9; 17.6 km.
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Puc. 4. [He3n0 opaa-
MOTrUAbHMKA Ha Al
Ha y4actke AH-TAT29:
B2011r.-A, B,
B2012r.-C, D.

Fig. 4. The nest of the
Imperial Eagle in the
electric pole (code of
the breeding territory is
AH-TAT29):
in2011-A, B,
in2012-C, D.

AOBLIX YYaCTKOB OPAOB-MOTIMABLHMKOB C pPac-
MOAOXKEHMEM THE3A Ha onopax ASI1. B xoae
MOCAEAOBATEALHOTO ~ OOHAPY’KEHMsI  TaKMX
THE3A B Pa3Hbl€ FOAbl, MOHUTOPUHI HE3A0BA-
HUsl HA 1 THe3Ae MPOBEAEH yyKe B TeyeHue 5
A€T, Ha 2-X B TeYEHME 2-X A€T U Ha 2-X — TOAb-
ko B 2015 I. — B roa o6Hapy»>KeHMsL.

INMepBoe rHe3ao opaa-mormabHUKa Ha A3l
B PT obHapyykeHo 7 asrycra 2011 r. B by-
'YABMMHCKOM MYHMLIMIMAALHOM paiioHe (KOA
rHe3poBoro ydactka AH-TAT29) (puc. 4, 5).
B A€Hb OBHapysKeHMsI B HEM HAXOAMACS OAVH

The fifth breeding territory of the Imperial
Eagle with inhabited nest on the power line
was found in July 2015 in Bugulma municipal
area by L.V. Karyakin (nesting ground code
AH-TAT145). At the day of discovery there
were 2 adult birds on the area. The nesting
ground was examined more carefully by the
author of this article on the 13* of July 2015.

Landscape is rugged and multilevel. Land-
scape type — the upper terrace of the Dym-
ka river. 110 kV power line goes across the
pasture. The type of pylon — intermediate
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Puc. 5. [He3ao opaa-
MOTMAbHMKA Ha ASI1
Ha y4actke AH-TAT29:

B2013r. - A,
B 2014 r. - B,
B2015r.-C.

Fig. 5. The nest of the
Imperial Eagle in the
electric pole (code of
the breeding territory is
AH-TAT29):

in 2013 - A,

in 2014 - B,

in 2015-C.

nreHeu Bo3pacTtom 65-70 AHel. DTO rHe3Ao
NnpoBepsIAOCL B TeyeHue 5 AeT noapsia c 2011
rno 2015 roavl. YcnewHoe pasMHOYKeHME Ha
HEM OTCYTCTBOBAAO TOALKO B 2013 r. AaHHOe
THE3A0 PACIOAOYKEHO B BEPXHENM yactu me-
TAAAMYECKON MPOMEKYTOYHOM OAHOLIETHOM
Oropbl, CBapHasl KOHCTPYKLIMSI KOTOPOW U3ro-
TOBA€HA U3 MPOKATHOM CTaau (yroaka 75x75
MM). OcoBEeHHOCTM KOHCTPYKLUMM obecrneun-
BalOT OCHOBY AASl 3aKPErA€HWsl BETOYHOrO
Marepuaa rHesaa. [He3A0, pacroAo’KeHHoe
BHYTPU KOHCTPYKLIMU, UMEET HE TOALKO HMIK-
HIOIO OMOpY, HO M GOKOBYIO MOAAEPIKKY MO
BCEVl BLICOTE THE3AA C YETLIPEX YrAOB U 60-
KOBDBIX YKOCHH. Taxkasi KOHCTPYKLMS MO3BOASI-
€T HAA&KHO YAEeP KMBATLCSI THE3AOBOMY Ma-
Tepuany. KBaapatHasi oCHOBa KOHCTPYKLUMMU
Cco ctopoHamu okoAo 0,8 M npuaaér Takyio
>)Ke hopmMy rHesay. LokoBble KOHCTPYKLIMU
obecneyrBaloT (POPMUPOBAHME THE3AA Ky-
O6udeckoinn popmbl. Boicota pacrioroskeHust
rHesaa — OKOAO 25 M Haa 3emaéili. Oropa
ASI1 ¢ rHe3A0M pPacrioAOyKeHa B HUDKHEN Ya-
CTU CKAOHA, MepexoAsilieil B Teppachl MaAoi
pekn CrenHoi 3aii. PaccrosiHMe A0 peku —

double-circuit latticed carcass welded steel
construction, has 3 levels of side horizontal
crossheads to the opposite sides. The pylon
has the shape of a mast; its height is more
than 30 m. The nest is situated on the hori-
zontal base in the upper part of the pylon,
about 3 m below the top of the mast. Lack of
solid base led to the destruction of nest, and
most of the nest material fell down a level
on two diagonal beams. The destruction of
the nest most likely led to the disruption of
breeding. The presence of an adult bird on
the ground shows that the area remains in-
habited. The nest is clearly observed from a
paved road with intense traffic (0.39 km dis-
tance). There’s also another paved road on
the other side (0.21 km distance). Distances
to the nearest settlements are 1.6 and 2.6
km. Another 110 kV power line with ferro-
concrete pylons goes in parallel. There are
many oil production objects within 2 km ra-
dius. The nearest complex of oil wells with
oil rigs is at 0.67 km. distance. The nearest
inhabited nest on the forest margin at the up-
per part of the slope is at 3.5 km. distance.
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1 KM. BepxHsisl YacTb CKAOHA M BOAOPA3AEA
BOAM3M THE3AA MOKPLIThHI AMCTBEHHLIM AECOM,
C HEOOABLIMMM MO MAOLIAAM UCKYCCTBEHHLIMU
MOCaAKaMM COCHLI. PeyHble Teppachl U Mo-
Ma TaloKe MOKPLITLI AECOM (MpPerMyILeCcTBEH-
HO VBHSIKM U OAbLIAHMKM). Bbicota onopul
3HAYUTEALHO BbIILE MPOM3PACTAIOWMX BOKPYT
AepeBbeB. [HE3A0 BO3BLIWIAETCS] HAA OTKPbI-
TbIM MPOCTPAHCTBOM BAOAL HW)KHEN Yactu
CKAOHA M BEPXHEN PEYHON TePPAaChl LWMPUHOM
y rHe3aa okoAo 600 m. OTKpbLITOe NMpPoCTpaH-
CTBO — CAOKHAs1, 3HAUUTEALHO QHTPOINOreHHO
M3MEHEHHAas1 MECTHOCTL, KOTOpPasi OAHOBpPe-
MEHHO MCMOAL3YETCsl KaK MacTomiLe C MHTEH-
CMBHBIM BbINIACOM KPYMHOTO POratoro ckorta
M TAOWAAKOW AASI OOBLEKTOB HepTeA0bbIYM
C yyacTKamu, MOAHOCTLIO AMILEHHBIMMU Tpa-
BOCTOs1. PaccrosiHme ot rHes3aa A0 HepTsiHOM
HACOCHOW CTaHLIMU, TA€ MOCTOSIHHO paboTaioT
HepTsiHMKM, — 250 M. PaccrosiHmne A0 GAMIKaiA-
el AeicrByole HehTSIHOM CKBaKMHDI (He-
dprekayankm) — 80 m. PaccTosiHne Ao aoporu
HEeTSHMKOB C TBEPALIM MOKPbITUEM — 175 M.
[Noa rHe3aom npoxoast A3 10 kB, no koH-
CTPYKTMBHBIM OCOBEHHOCTSIM,  SIBASIIOLIMECS]
onacHbIMU AAsl NTULL. OTOAOBKM OMOP AQHHOM
A3l n noasoasiiume NpPoBoAa TpaHcopma-
TOPHOW MOACTAHLMM HE OOOPYAOBAaHLI Crie-
LMaABLHLIMM - MTULIE3AWMNTHLIMU  YCTPOMCTBA-
Mu. PaccrosiHne A0 aBTOMOOMALHOW AOPOTU
C VIHTEHCMBHBLIM ABVPKEHMEM aBTOTPAHCMNOPTA
— 1,6 kM. PaccrosiHMe A0 BAMIKaLIEro Hace-
A€HHOrO MyHKTa (KpyrnHoro ceaa) — 2,9 km.
[Mo6GAU30CTM MHOXKECTBO APYrMX OOLEKTOB
HedTeaobbuM B paanyce 2 kM. PaccrosiHme
AO OAMDKAMWIMX M3BECTHLIX THE3A HA Aepe-
BbsIX — 9,7 n 10,8 km. Kpome Toro, B 2015 .
AOTIOAHUTEALHO OTMEYEHA B3POCAAsl MTvLa
C FHE3AOBLIM MOBEAEHMEM Ha y4yacTke, pac-
MOAO’KEHHOM B 5 KM OT AQHHOrO rHesaa Ha
AT, Paccrositmsi A0 GAVDKAMWMX BbISIBA€H-
HbIX THE3A Ha A1 — 21,5 km, 22,5 km, 31
KM. B KOpPMOBOM paumoHe AaHHOV napbl MO-
IMALHMKOB — OOABIIOM CYCAMK M BPAHOBBLIE.
BOAM3M rHE3AOBOrO y4acTka OTMEYEHDLI KO-
AOHMM BOADLLIMX CYCAMKOB M OBOLIKHOBEHHDIX
cypkoB (Marmotta bobac)

BTOpoO# y4yacTOK OpPAA-MOTMAbHMKA C
rHe3aomM Ha ADIT obHapy»keH 5 mast 2014 r.
BO BPeMsi 06CAEAOBAHMSI MAOWAAKM (OKOAO
420 km?) B AEHMHOTOPCKOM MYHULIMIMAALHOM
paiioHe, rAe BLISIBA€HA MAOTHAsl THE3AO0Basl
IPYMMNMPOBKA MOTMAbHMKA — 12 TrHe3AsIumX-
cs1 nap. M3 Hux TtoAbko 1 mapa rHesamaach
Ha ornope A3l (KOA rHEe3A0BOro ydacTka
AH-TAT119) (puc. 6). Tun onopsl — Npome-
JKYTOYHAasl OAHOLIENHAasl peéryaTton KapKkac-
HOWM CBApPHOM KOHCTPYKUMM U3 MPOKATHOM
cTaan (Yroaka), madtoBom cpopmbl. AaHHOe

The nearest forest margin is in 2 km, and
floodplain forest in 0.79 km.

The summary data of the monitoring of
nesting are given in table 1. Monitoring of
each nest started the year it had been dis-
covered.

It's necessary to note that during the re-
search there weren’t any cases of other rap-
tors which are widely spread on the given
territory, such as the Black Kite (Milvus mi-
grans), the Common Buzzard (Buteo buteo)
and the White-Tailed Eagle, nesting on the
power lines. Although nests of those spceies
on power lines are known in other regions
(Pestov, 2005; Karyakin, 2008, Belik, 2013).

High-voltage power lines are built over
all the republic and go through all the ter-
ritories on which raptors researches are con-
ducted. For example, the raven’s nesting on
the pylons is discovered everywhere on the
imperial eagle’s natural habitat within the
borders of the Republic of Tatarstan. But the
imperial eagle’s nesting on power lines oc-
curs only in south-eastern parts of the re-
public in Eastern Zakamye (High Zavolzhye)
natural region, which is rather close to the
two nests on power lines found earlier in Sa-
mara Region (Karyakin, Pazhenkov, 2010).

Distances between nests on power lines
in the Republic of Tatarstan ranged from
21.5 to 49.9 km, averaging 29.5x13,64 km
(n=5). Rather local disposition of all found
cases of nests on electricity pylons in East-
ern Zakamye (High Zavolzhye) limited by
one landscape subzone — typical and south-
ern forest-steppe, and in only two landscape
regions with adjacent borders — indicates
some general conditions which caused the
adaptation. Both of the landscape regions
where the nests on powerlines were found
— Almetyevsky (4,311.2 km?) and Bugul-
minsky (4,423.5 km?) — are characterized
by rather similar conditions for the imperial
eagle’s existence. The relief in both places
is presented by deeply dissected denuda-
tion graded plain of two-tiered plateau with
absolute heights of 280-360 m. Minimum
heights at the river valleys are 88-99 m. The
peculiarities of those landscape regions are
defines by the Bugulma-Belebei highland.
Complexes of “stony steppes” with stepped
forests and broadleaf forests are widely
spread on the steep slopes of southern and
south-eastern exposition. The forest cover of
the regions had been halved for almost 20
years and is 26.8 and 23.2 % respectively,
which is higher than average forest cover in
the republic. Forests are equally fragmented
as a result of agricultural activities and ar-
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Puc. 6. [Hé3Aa opaa-
MOTMAbHMKA Ha ASI1

Ha ydactke AH-TAT119:
B2014r.-A, B,
B2015r.-C, D.

Fig. 6. The nests of the
Imperial Eagle in the
electric poles (code of
the breeding territory is
AH-TAT119):

in 2014 -A, B,
in2015-C, D.

FHE3A0 PACMOAOYKEHO BHYTPU KOHCTPYKLIMU
GOKOBOTO  OTBETBAEHMsI  (TOPUBOHTAALHOIA
TPaBEPChbl) AASI AUCTAHLIMOHHOTO OTAQAEHMSI
npoBoad. OCOBEHHOCTM KOHCTPYKLIMM TAKXKE
YAOOHDI AASI 3aKPEMNAEHMsI BETOYHOTO Mare-
puAQ rHe3aa. [He3A0 MHOroAeTHee U MMmeeT
TparneuvBrAHYIO (DOPMYy B OCHOBaHUM, YTO
OBYCAOBAEHO OCOBEHHOCTSIMM KOHCTPYKLIMK
TpaBepcbl. CpeaHsisi wupuHa rHesaa 0,6 m,
AAMHA OKOAO 1,2 M, Bbicota okoAo 0,7 M. Bui-
COTa PACMOAOXKEHMSI THE3AA HAA 3€MAEN OKO-
Ao 18 m. PacnonroskeHue ornopbl € FHE3A0M:

rangement of communication lines of oil
producing objects. The condition of the plant
cover is estimated is medium and heav-
ily disturbed. Road density — 0.5 km/km?,
Settlements of town type are prevail in the
residential area. City populations are roughly
equal. Anthropogenic influence on the land-
scape is heavy and medium. The main influ-
ence on the landscape is from the agricul-
tural activity and communicative pressure
from the oil production complex. Thus, ar-
able land takes up to half of the territories of
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BO3AEALIBAEMOE CEALCKOXO3SIMCTBEHHOE MOAE
B CPEAHEN 4YacT CKAOHA. BOAM3M rHe3a0BOro
yyacTKa Mo HWKHeM 4acTu CKAOHOB eCTb MacT-
6ua C KOAOHMSIMU OBLIKHOBEHHOIO CypKa U
GoAbloro cycavka. Cpean nuuweBbix o6LeK-
TOB HA AAHHOM THE3A€ BLISIBA€HLI GOABLION
CYCAMK U BPaHOBbLIE. PaccTosiHme A0 BAMIKaiA-
LWMX OMyleK AMCTBEHHDLIX AECOB C y4acTKamu
MOCAAOK COCHLI, MPOM3PACTalolMX B BepPX-
HeW 4acTu CKAOHOB M BoAaopasaerax — 1,1 m.
B6AM3M rHE3A0BOTO y4acTka MPOXOAUT AOPO-
ra He(pTsHMKOB (anctaHumst 380 m) Arst 06-
CAYXKMBaHUsI HE(PTSHLIX OOLEKTOB: CKBAYKMH
C HepTekayarkaMm, HACOCHOM cTaHumm. Pac-
CTOsIHME AO HACOCHOW CTAHLIMM C MOCTOSIHHLIM
npucyTcTBMeM yeproBeka — 1,4 km. Paccros-
HUE A0 OAMDKAMWEro HACEAEHHOTO MyHKTA
(ceaa) — 1,2 KM. AMCTaHLMM AO BOAVDKAMIIMX
SKMABIX THE3A HA AEPEBbLSIX PAAMAALHO pac-
MOAOXKEHHDBIX BOKPYT Hero — 3,5; 3,8; 5,1 km.
[pu creaytomem ocmoTpe ydactka 11 uioas
2015 r. o6Hapy’>KEHO HOBOE FHE3A0 Ha AAH-
HOM y4yacTKe Ha COCEAHel orope 3ToM Ke
AT (amctaHumst 240 M) C MAEHTUYHDLIM pac-
rnoaoykeHnem ruesaa. llnpuHa raesaa — 0,6 m,
MuHa — 1,0 M, Bbicota — 0,15 M. B rHesae Ha-
XOAMACS 1 MTeHeL BO3PacToM OKOAO 45 AHen
n 1 s1iuo-60ATyH. Cpean nuieBbiIX OOLEKTOB
OBHapy>KeHbI OCTAHKM CYPKOB M BPAHOBDLIX.
Bo Bpems nocewmennin ruésa B 2014 n 2015
IT. OTMEYEHbI 06€ B3POCABIE MTULILI HA YHaCT-
Ke, OAHA U3 KOTOPbIX OXOTUAACL HAA KOAOHM-
SIMM CYPKOB M CyCAMKOB Ha AUCTaHLIMM OKOAO
650-700 m OT rHésa.

TpeTwi rHe3r0BON Y4aCTOK OPAA-MOTUADL-
HUKA C OAHMM >KMALIM THE3AOM Ha orope
A9l 35 kB n eweé AByms1 aALTE€pPHATUBHBLIMM
rHé3pamMmM Ha COCEAHMX Oriopax 3TOM ke
AJI obHapysxeH 8 uioas 2014 r. B AsHa-
KA€BCKOM MYHMLIMIIAALHOM paiioHe  (KOA
rHe3aoBoro yyactka AH-TAT130) (puc. 7). B
SKMAOM THE3A€ HAXOAMAMCH 2 MTEHLIA BO3pac-
ToM 36-40 AHei. Bce Tpu rHe3aa HA AAHHOM
yyacTtke, CKopee BCero, NMPUHAAAEIKAT OAHOM
nape ntvu. AucraHumm mexkay Humm 0,18 un
0,56 km. Tun onopbl — MPOME>KYTOYHAasl OA-
HOLIEMHasl PeWETYaTon KapKacHOM CBapHOM
KOHCTPYKLMM U3 MPOKATHOM CTaAU (YrOAKa).
dopma onopsl B BMAE «pIOMKM». Bce rHézaa
C OAMHAKOBbLIM PACTIOAOYKEHUEM Ha FOPU30H-
TAALHOW OCHOBE B PAa3BUAKE LIEHTPAALHOM
YacT ornopbl MeXAy GOKOBbLIMM KOHCTPYK-
umsimu.  KoHcTpykumsi  onopbl  MO3BOAsIET
MOAAEP>KMBATL THE3A0 C ABYX CTOPOH. Aua-
meTp rHe3aa — 1,0 M, Bbicota — 0,25 m. Bbi-
COTa PACrOAOYKEHMS THe3Aa OKOAO 8 M. ABa
APYIMX THE3AA HA COCEAHMX Ornopax orpe-
AEAEHDI KaK CTPOsIMECst. ITO ObIAU PbIXAbIE
COOPY)KE€HMsT U3 BETOK, AAMHA KOTOPLIX AO-

both regions. And the total area of the land
which is part of the licensed borders of oil
fields makes up to 90 and 60 % respectively
out of regions’ area, with the number of de-
veloping oil fields 12 and 16 (Ermolaev et
al., 2007). Large numbers of oil and gas pro-
ducing complex’s objects require additional
electricity and creating new power network
accordingly. That’s why this territory has a
very dense power line network.

At the same time those landscape re-
gions are characterized by satisfactory and
good condition of the wildlife (Ermolaev
et al., 2007). During our research only in
Almetyevsky and Bugulminsky landscape
regions 50 nesting grounds of the Impe-
rial Eagle were found, which now sustains
32.5 % of total number of known nesting
grounds of the species on the territory of
the republic (n=154). In the most studied
dense local nesting group in Almetyevsky
landscape region, where the nest on the
power line is situated (area N° 2), distances
between inhabited nests of the Imperial Ea-
gle range from 3.4 to 6.2 km, averaging to
4.55+0.76 km (n=13). Such density of nest-
ing pairs is due to larger amount of food re-
sources in comparison with other territories,
colonies of the Russet Ground Squirrel and
the Bobak Marmot in particular. Distance
data between inhabited nests isn’t critical
for the species. For example in the Republic
of Altai with better food conditions minimal
distance between nests is 1.03 km, but in
average the distances between nests are
close — in Altai they equal 4.02+2.39 km
(n=80) (Karyakin et al., 2009b). That is why
for given landscape regions of the Republic
of Tatarstan intraspecific competition ob-
viously exists with high density of the ar-
rangement of nesting grounds.

Despite high forest cover parameters
above average in republic in both those
landscape regions there’s a limit on long-
boled forests. But the Imperial Eagle in
the republic nests on the trees of different
heights with nests situated from 8-10 to
30-35 m. above the ground. Which is also
confirmed by choosing the constructions
of electricity pylons for nesting on different
heights. Presence of forests near the nest-
ing grounds shows that birds specifically
choose the pylons for their nests, not the
trees. It's doubtful that pylons are more
suitable for fixing the nesting material, all
the more that there is an example of de-
struction of such nest. Thus the main reason
for nesting on the power lines is probably
the desire for the reduction of distance to
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Puc. 7. Tpy rHe3aa op-
Ad-MOTMAbHUKA Ha ASI 1
Ha ydactke AH-TAT130
B 2014 r.: >KMAOE THE3A0
— A, B, aabtepHatmBHbIE
rHésaa — C, D.

Fig. 7. Three nests of
the Imperial Eagle in
the electric poles on the
breeding territory with
code AH-TAT119 in
2014: living nest — A, B,
alternative nests — C, D.

crurana 6oaee 1 m. Boicota moctpoek He
6oaee 0,15 m. Cropee Bcero, napa nmu Ao-
MOAHMTEALHO CTpoMAA ewe 2 rHe3aa. Mpuun-
HbI TAKOIo NMOBEA€HMUSI OCTAAUCh HEBLISICHEH-
Huimu. Ha onope A3I1 ¢ oaHuMm cTpostiiummcst
FHE3A0OM, Ha APYroM YPOBHE KOHCTPYKLMU
ornopbl, 0,6 M HWKE MOCTPONKM MOTUALHU-
KOB, OOHAPY)KEHO CTAPOE THE3AO BOPOHOB.
[pu ocmotpe yuactka B 2015 r. Bce 3 rHesaa
OKA3aAUCDh MYCTLIMK 6€3 MPU3HAKOB PA3MHO-
>KeHus1. THé3aa, orpeAeAé€HHbIe Kak CTposi-
IIMECS], OCTAAMCL Ha TOM >K€ CTaAMM MOCTPON-

V@

C g
W o

the feeding resource. High tolerance of the
Imperial Eagle to human activity contributes
to it, as the nest’s placement on the pylons
decamouflages the nest. Thus all the nests
on power lines are situated in the heavily
anthropogenically changed areas and are in
constant sight of the human.

The mechanism of changing of the nest-
ing stereotype is scarcely studied. Perhaps,
the examples of nesting on electricity py-
lons of other bird species (both in their
nesting grounds and during migrations) can
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KM, YTO U B A€Hb MX ocmotpa B 2014 r. A3l
C 3TMMM THE3AAMM PACTIOAOYKEHA Ha CEALCKO-
XO35ICTBEHHOM BO3AE€ALIBAEMOM TMOAe. Tun
MECTHOCTM — CPEAHSIS YaCTb CKAOHA €O cArabo
BLIP&KEHHLIM YKAOHOM. Bce Tpu rHesaa Ha
3TOM YYacTKe PAaCrOAOXEHDbI MAaPAAEALHO
acaALTMPOBAHHOM ABTOAOPOTe Ha PacCTo-
siHum 80 M OT HEé 1 XOPOILO BMAHDLI C 3TOrO
paccTosiHumsi. PaccrosiHue A0 BAVKAMIIMX Ha-
CEeAEHHDIX MyHKTOB (CéA) — 1,4; 1,5 km. B6An-
31 npoxoasT nruueonacHie ASI1 10 kB,
MOABOASILIME DAEKTPOSHEPIUIO K HEPTSIHLIM
obbektam. bAvkariumne oBLEKTL HedpTero-
6LIuM pacroAokeHnl Ha amctadHumm 0,98 u
1,2 km. Davkaiuve aasTepHaTVMBHbIE MecTa
rHEe3A0BaHMs — 6epE&30BbLIE MOAE3AWMNTHDIE
AE€COIMOAOCHI PACMIOAOXKEHDbI HA PACCTOSIHMSIX
0,12 n 1,2 km. bavkaniiume U3BeCTHLIE JKU-
Able THE3AA Ha AE€PEBLSIX PACMOAOXKEHbI Ha
paccrosiusx — 9,2 n 18,3 km.

YeTBEPTLIN rHE3A0BOM YHACTOK OPAA-MO-
IMABHMKA C >KMABIM THE3A0M Ha A3l obHa-
py>xkeH 4 uioas 2015 r. B AAbLMETLEBCKOM
MYHULMIMAALHOM paliioHe (KOA THE3AOBOro
ydactka AH-TAT144) (puc. 8: A, B, C). Tun
MECTHOCTU: CPEAHSIsl YaCTb CKAOHA CO CAa-
6OBbLIPAKEHHLIM YKAOHOM B CTOPOHY PEKM
Ypcana. ASI1 35 kKB npoxXoAUT MO BO3AEADI-
BAEMOMY CEALCKOXO3SIICTBEHHOMY TOAIO.
Tvn onopbl — MPOMEIKYTOYHASI OAHOLIEMHAsI
pewéTyaTton KapKacHOM CBAPHOM KOHCTPYK-
UMM U3 MPOKATHOM CTaau (yroaka). dopma
Oropbl B BUAE «PIOMKM». [HE3A0 pacrioroske-
HO Ha TOPU3OHTAALHOW OCHOBE B Pa3BUAKE
LIEHTPAALHOM YaCTU OMOPbl MEXKAY OOKOBbI-
MU KOHCTpPyKUMsiMU. KoHCTpyKumsi onopbl
MO3BOASIET MOAAEPIKMBATL FTHE3AO C ABYX CTO-
POH. Bnicota pacrnoAo)keHust rHe3pa OKOAO
8 M. B AeHb OBHapYy KEHMST THE3A0 OCMOTpE-
HO C AvctaHumM 270 M, TaK Kak WEA AOXKAb.
B3pocaasi nTmua cuaeaa Ha rHesae BMecTe C
ABYMs1 nTeHUamu. [MOBTOPHO rHe3a0 ocmo-
TpeHo 20 uioast 2015 r. B 310 Bpemst B rHe3ae
HaXOAMAMCDH 2 MTEHLA BO3PAacToM OKOAO 65
AHel. AvameTp rHesaa 1,0 m, Boicota 0,1 M.
[He3A0 puixAoe, NpocBeunBaeT cHM3y. M3 nu-
WEBbLIX OBLEKTOB B THE3AE M MOA HUM OOHa-
PY>KEHbI OCTAHKM CYCAMKOB, FaAKM, COPOKM,
APYIMX BPaHOBbIX, WKypa exa. Ha 6amkaii-
WMX KPYTbIX CKAOHaX 1—-2 KM MMeIOTCs1 KO-
AOHMM CypKOB. [HE3A0 XOPOLO BUAHO C ac-
harLTMPOBaHHOWM aBTOAOPOTU, MPOXOAsILEN
B 0,2 KM OT rHe3aa M Avlb YaCTUYHO CKPLITO
MPUAOPO’KHOM A€COMOAOCON. AMCTaHLMST AO
6amkariwero ceaa 0,8 km 1 0,7 KM A0 Kpyri-
HOW hepMmbl KPYMHOro poraroro ckota. [Hes-
AOBOW Y4HaCTOK B OKPY>X€HUU CEALCKOXO3SIN-
CTBEHHDBIX MOA€N 1 nactéuuw. B paamyce 1,5
KM PsIA OOLEKTOB HEPTEAOOLIUM: CKBAKMHDI

contribute to it. Another adaptive possibility is
one of the peculiarities of the Imperial Eagle’s
nesting behavior — its ability to occupy other’s
nests and using them as a base for their own.
On the territory under research such exam-
ples are cases of nesting of the Imperial Eagle
in old nests of the Greater Spotted Eagle and
the White-Tailed Eagle (Bekmansurov et al.,
2015), and also nests found in 2015 based
on old nests of the Common Buzzard and the
Common Magpie with the completion of the
nests. In the base of the Imperial Eagle’s nest
on the electricity pylons could also be raven
nests, which is confirmed in 1 case.

All discovered nests on power lines in
the Republic of Tatarstan are situated on the
steel pylons of latticed carcass construction
with 35 and 110 kV voltage. It's possible
that the nests can appear on ferroconcrete
pylons as well.

During the research a significant data has
been collected on using pylons of different
voltage and construction as a perching by
the Imperial Eagle.

Summary

Adaptation of the Imperial Eagle to living
in the landscape with dense network of the
power lines continues, which is expressed
by increasing number of cases of nesting
on the power lines. At the moment discov-
ered nests of this species on the power lines
sustain 3.25 % of total number of nesting
grounds (n=154).

Adaptive possibilities of the Imperial Ea-
gle are connected both to the species’ be-
havior peculiarities and factors of its natural
habitat. To the behavior peculiarities be-
longs the ability to occupy nests of other
species and high human tolerance. And
main factors which influenced on adaptation
to the nesting on power lines are the high
density of the species (fig. 3), conditioned
by the food resource in also high density of
the power line network and lower density
of the long-boled forests.

The main reason of discovered cases of
nesting on power lines in the Republic of Ta-
tarstan is probably the decrease of distance to
the food resource in conditions of intraspecific
competition. The main reasons can be differ-
ent on different territories, for example, in arid
areas with shortage of wooden substrate.
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Puc. 8. [Hé3aa opaa-
MOTrvAbHMKa Ha NSl

B 2015 r. Ha y4actkax
AH-TAT144-A,B,Cu
AH-TAT145 - D.

Fig. 8. Nests of the
Imperial Eagle in the
electric poles in 2015
on the breeding ter-
ritories with codes AH-
TAT144 - A, B, C, and
AH-TAT145 - D.

C HepTeKkayaAKkaMu, HaCOCHAasl CTaHUMsl MO
nepexkayke HepTM C MOCTOSIHHLIM TMPUCYT-
cTBMEM HeTsIHMKOB (anctaHumst 0,29 Kkm).
DAv>Kanume TUNnYHbIE MecTa rHe3AOBaHMSI:
OCTPOBHOW AUCTBEHHDLIN A€C B BEPXHEN ya-
CTM CKAOHA (amctaHumsi 1,1 KMm), y4acTok
nommeHHoro Aeca (aucranumsi 0,55 km).
DAv>Kanie u3BeCcTHblE >KMAbIE THE3AA Ha
A€PEBLSIX PACMOAOYKEHbI HA PACCTOSIHUSIX —
7,2;11,9; 17,6 km.

MATBIM rHE3A0BOM Yy4YaCTOK OPAA-MOTUAL-
HMKA C rHe3A0M Ha ASI o6Hapy>KeH B UIOAE

2015 r. B byryAbMMHCKOM MYHMLIMMIAALHOM
parioHe W.B. KapsikmHbIMm (KOA THE3A0BOrO
yuactka AH-TAT145) (puc. 8: D). B aeHb 06-
HapY>KEHMsI Ha y4aCTKe HAXOAMAUCH 2 B3POC-
Able MTULbl. [He3A0BOM yyactok 6oAaee Moa-
POBHO BLIA OCMOTPEH ABTOPOM COOOLIEHMST
yxe 13 mioast 2015 .

Peabedd mecTHOCTM mepecey€HHLIN C Bbl-
PaK€HHOM MHOTOCTYNeHYaToCTbio. T mecT-
HOCTU — BEPXHSIsl Teppaca peku Abimka. Al
110 KB npoxoauT o nacréouuy. Tvm onopbl
— MPOMEXKYTOYHAasl PEeIETYATON KapKaCHOM
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OpéA-MOrMAbLHUK Ha
orope A3I1. ®oro
P. bekmaHcyposBa.

Imperial Eagle on the
power pole. Photo by
R. Bekmansurov.
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CBApPHOWM KOHCTPYKLMMU M3 MPOKATHOM CTaAu
(yroaka); AByXUeMHasl, MMEeT TPU YPOBHsI
GOKOBLIX TFOPU3OHTAABLHBIX KOHCTPYKLIMIA-
TPaBepC B MPOTUBOMOAOXHbIE CTOPOHDI.
dopma oropul B BUAE MaYTLl, BLICOTA OoAee
30 m. [He3A0 pacroAo)KeHO Ha ropu3OH-
TaAbHOM OCHOBE B BEpXHEel 4acTu Oropbl
MPUMEPHO B 3-X M HUXKE BEPXYIUKM MayTbl.
OTcyTCTBME CMAOLIHOWM OCHOBLI (OAHA AMa-
roHaAbHasi 6aAKa) MPUBEAO K Pa3pylIeHuto
rHe3aa, M GoAblasi YacTb THE3AOBOrO Ma-
Tepuasa MpPOBAAMAACL HA CTyMeHbL HMXKe C
ABYMsI AUArOHaALHBLIMM H6arkamu. BeposiTHo,
paspylieHMe rHe3aa MpPUBEAO K MpepblBa-
HUIO pasMHO)KeHMs1 Ha HéM. [pucyrtcrBue
B3POCAOM MTULIbLI HA y4YacTKe B A€HL OCMO-
Tpa CBUAETEALCTBYET, YTO YYaCTOK OCTa&TCs
3aHATLIM. [HE3A0 XOpOoLWOo BMAHO C acanb-
TMPOBAHHOM ABTOAOPOIM C MHTEHCUBHLIM
ABVDKEHMEM  aBTOTpPAHCNopTa (AMCTaHLUMS
0,39 km). C Apyroi CTOpPOHbLI Tak)Ke Mpo-
XOAWUT BTOPOCTErNeHHasl acParLTUPOBAHHAS
aBToaopora (amcraHumst 0,21 km). Paccro-
SIHMSL A0 OAVKAMWMX céA — 1,6 n 2,6 km.
[NlapaareabHo npoxoant ewé oaHa A3l
110 kB c ornopammu u3 xerezobetoHa. B
paamyce 2 KM MHOXXECTBO OBLEKTOB HedpTe-
AOOLIYM. DAVMIKAAIWNI KOMMAEKC CKBAKMH C
HedbTekayarkamy HaXOAMTCSl HA PACCTOSIHUM
0,67 kM. AvCTaHUMsI AO BAMIKAMLIETO SKMAO-
ro rHesaa Ha OrnyllKe Aeca B BEPXHeN Yactu
CKAOHA — 3,5 kM. Ao BamKaiwer onywku
Aeca B BEPXHEel 4acTu CKAOHA — 2 KM, a AO
nomeHHoro Aeca — 0,79 km.

Kpatkme AaHHbIE MOHUTOPMHra rHe3AoBa-
HUsl puBeAeHDbl B Tabavue 1. MOHUTOPUHT
AASl KOKAOTO THE3AQ Havar B roa oBHapyske-
HUsI THE3AOBOTO yyacTKa.

HeobX0AMMO OTMETUTL, YTO B XOA€ MC-
CA€AOBaHWUM, (hakToB rHespoBaHust Ha NSl

APYIMX HamboAaee pacnpOCTPAHEHHDLIX Ha
0BCAEAYEMON TEPPUTOPUM  XMILHBIX MTHLL,
Hanpumep 4é€pHoro kopuyHa (Milvus mi-
grans), KaHioka (Buteo buteo) 1 opaaHa-6e-
AOXBOCTA, H€ BLISIBA€HO. XOTs (haKTbl THE3A0-
BaHWs1 3TMX BUAOB Ha ADI1 M3BECTHLI B APYTMX
pernoHax ([Mectoe, 2005; KapsikmH, 2008;
beauk, 2013).

BoicokoBoAbTHLIE ASIT MpPOAOXKEHLI MO
BCEl TEPPUTOPUM PECTYOAUKM U MPOXOAST
MO BCEM TEPPUTOPUSIM, HA KOTOPLIX BEAYTCSI
MCCA€AOBAaHMSI MO XMIUHLIM MTMuam. Hanpwm-
Mep, rHe3AoBaHMe BOpOHa Ha oropax A3l
BLISIBAEHO TMOBCEMECTHO Ha BCell TeppuTo-
pyM OBUTaHMSI OPAA-MOTUABHMKA B MPEAEAAX
PT. Ho rHe3aoBaHne Ha ASI1 nocaeaHero
BBLISIBAEHO TOALKO B IOrO-BOCTOYHOM YacTu
pecnybAuKM B NMPUPOAHOM perroHe Bocrou-
Hoe 3akambe (Buicokoe 3aBoAKbe), YTO AO-
CTaTOYHO OAM3KO K PAHEE BLISIBAEHHBIM ABYM
rHé3aam Ha AJIT B Camapckoin obaactm (Ka-
psikvH, [NavkeHkos, 2010).

AuncrtaHuuu meskay rHésaamm Ha ADI1 B PT
cocrtaBuam oT 21,5 A0 49,9 km, B cpeaHem
29,5+13,64 km (n=5). AocCTraToyHO AO-
KaAbHOE PACMOAOYKEHME BCEX BbISIBAEHHDIX
cAyyaeB rHespoBaHusi Ha onopax A3l B
BoctrouHom 3akambe (Bbicokoe 3aBoAKbLE)
B TMpPEA€AaX OAHOM AAHAWAMTHOM TOA-
30HDLI — TUMUYHOM U IO’KHOWM A€COCTenwu, u
TOABKO B ABYX AAHALIAPTHLIX pamoHax co
CME@KHLIMM TPaHMLaMM, — FTOBOPUT O He-
KMX OOWIMX YCAOBUSIX, BbI3BABLIMX AAHHYIO
aaantaumio. Oba 3TUX AQHAWATHLIX Pario-
Ha, TAe OBHapy»KeHbl rHé3aa Ha ADIT — AAb-
meTbeBckuii (4311,2 km?) v ByryALMUHCKMIA
(4423,5 km?), XapaKTEPU3YIOTCsl AOCTATOYHO
CXOAHLIMM YCAOBUSIMU AASL OBUTaHUsI MO-
TMAbHUKA. Peabedp B 06oMX paiioHax npea-
CTaBAsieT COBOM  TAYOOKO —PacYAEHEHHYIO
A€HYAALIMOHHYIO,  CTYMEHYaTyl0  PaBHUHY
ABYXBSIDYCHBIX TAATO C MPEOOAAAAIOWMMM
aBCcoAOTHLIMM BoicoTamm 280-360 M. Mu-
HMMAaAbHbLIE BbLICOTbI B AOAMHaxX pek 88—
99 M. OcoBEHHOCTM 3TUX AAHAWATHLIX
parioHoB ornpeaeasier byryabMuHcko-be-
AebeeBckasi BO3BLILEHHOCTb. Ha KpyTbix
CKAOHAX I0YKHOM M I0rO-BOCTOYHOM 3KCMO-
3ULUMKM  PACMIPOCTPAHEHDbl KOMIMAEKCHI «Ka-
MEHMCTLIX CTernel» B COYEeTaHuM C OcCTern-
HEHHLIMM AyramMM U LWUPOKOAUCTBEHHLIMU
Aecamu. AeCcUCTOCTb PAOHOB 3a MOCAEA-
Hue 200 AeT cokpaTuAach MpPaKTUYEeCKU
BABO€ U cocTaBasieT 26,8 n 23,2 % coort-
BETCTBEHHO, YTO BbllI€ CPEAHEN A€CUCTOCTU
no Bcein pecrybanke. MOparMeHTUPOBaH-
HOCTL A€COB B pPEe3yAbTaTe XO35IMCTBEHHOM
AESITEALHOCTU, PACMIOAOXKEHUSI AMHUI KOM-
MyHMKaUuuii HedprerasoaobbiBaowmnx obnL-
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€KTOB MpaKTU4ecku oanHakoBasi. Cocrosi-
HVe PacTUTEAbHOIO MOKPOBAa OLEHUBAETCsI
KaK CPeAHe M CMAbHO HapylueHHoe. ['ycrota
aopor — 0,5 km/km?. B ceantbe npeobaa-
AAIOT MOCEAKM CeAbCKoro turna. fopoackoe
HaceAeHMe TMPUMEPHO PABHO MO YMCAEH-
HOCTU. AHTPOIOreHHOEe BO3AENCTBME Ha
AaHAWAMTL CMAbHOE U cpeaHee. OCHOB-
HO€E BO3AEVCTBME HA AQHAWA(TLI CO CTOPO-
Hbl CEALCKOXO3SIMCTBEHHOM AESITEALHOCTU U
KOMMYHMKATUBHLIX HAarpy3oK CO CTOPOHbDI
HedpTerasoA06bLIBAIOWErO KOMIMAEKCA. Tak,
MawHy 3aHMMAIOT AO MOAOBUHLI TEPPUTO-
puit obonx paiioHoB. A obiye MNAOWAAM
3eMeAb, BXOASIIIME B AMLIEH3MOHHbLIE rpa-
HULbI MECTOPO’KA€HUM HeMTU, COCTaBAsI-
10T 60Aee 90 % u 60 % COOTBETCTBEHHO OT
MAOILAAEN PAfOHOB, C KOAMYECTBOM pPas-
pabartbiBa€MbIX  MECTOPOXKAEHWUIT  HePTH
12 u 16 (Epmoaaes u ap., 2007). boabwoe
KOAMYECTBO OOLEKTOB HegTErasoAoObLIBa-
IOLIEro KOMIMAEKCA TPeByeT AOMOAHUTEADL-
HOTO MOTPEOAEHUSI SAEKTPOSHEPTUM U CO-
OTBETCTBEHHO CO3AaHUSl AOTMOAHUTEALHOM
SAEKTPOCeTeBLIX KOMMYHMKauuii. [Tostomy
Ha AAHHOVI TEPPUTOPUM BbICOKASI MAOTHOCTD
KOMMyHuMKaumi ASIT.

B TO ke Bpemsi AaHHble AaHAWAPTHLIE
PaMOHLl  XapPAaKTEPU3YIOTCS  YAOBAETBOPMU-
TEAbHbIM M XOPOWMM COCTOSIHUEM >KMBOT-
Horo mupa (Epmonaes u aAp., 2007). B xoae
HalMX UCCAEAOBAHUI TOALKO AMILL B AAbME-
TLEBCKOM U DYryALMMHCKOM AQHAWIAOTHBIX
pafioHax BbisIBA€HO 50 rHe3AOBbIX Yy4acTKOB

OPAOB-MOTMALHMKOB, YTO HA AQHHbIA MOMEHT
BpemMeHM coctasasieT 32,5 % ot obuwero Ko-
AMYECTBA M3BECTHbLIX THE3AOBLIX YYaCTKOB
3T0ro Buaa Ha tepputopum PT (n=154). B
HanmboAee U3y4yeHHOW MAOTHOM AOKAABLHOW
rHE3A0BOV TPyNMNUPOBKE B A€HMHOropCKkoM
MYHVLIMMAALHOM PafiOHE, BXOASILEM B AAb-
METLEBCKMMA AAHAWIAMTHLIA PaiioH, B KOTO-
PO PaCroAO’KeHO rHe3Ao Ha AN (ydacTok
N? 2), AuCTaHUMKN MEXKAY XKMALIMU THE3AAMMU
OPAA-MOTMAbLHMKA COCTaBASIIOT OT 3,4 A0 6,2
KM, B cpeaHem 4,55+0,76 km (n=13). Takas
BbICOKAsl MAOTHOCTb THE3ASIWMXCST map oby-
CAOBAE€HA TMOBbLILEHHbLIM KOPMOBBLIM Pecyp-
COM B CPAaBHEHMM C APYTMMU TEPPUTOPUSIMU,
a VIMEHHO KOAOHMSIMM BGOALIIOTO CYCAMKA U
OBLIKHOBEHHOTO cypKa. [lokasaTteam Amc-
TAHLUWUI MEXKAY >KUABLIMU THE3AAMU HE SIBASI-
I0TCS1 KPUTMYECKMMU AAsT BMAA. Hanpumep,
B Pecnybamke AATaii C Ay4HWMMU KOPMO-
BLIMM YCAOBUSIMU, MUHMMAAbHasli AMCTaH-
LMST MEXKAY JKMABLIMU THE3AAMU BLISIBAEHA B
1,03 KM, HO B CpEAHEeM AUCTAHLIMU MEXKAY
SKMABIMM THE3AAMM OYEHbL BAM3KM K aATai-
ckmm: 4,02+2,39 km (n=80) (KapsikvH u Ap.,
2009D). IMosToMy AASI AQHHDIX AQHAWACHTHLIX
paioHos PT ouyeBnAHA BHYTPMBMAOBASI KOHKY-
PEHLMST MPU BLICOKOM MAOTHOCTU MPOCTPaH-
CTBEHHOTO Pa3MeLLEHMsl THE3AOBbIX YYaCTKOB.

HecmoTpsi Ha BbLICOKMI MoKasaTeAb Ae-
CMCTOCTM (Bbil€ CPEAHErO MO pecnyOAMKe)
B 3TUX ABYX AQHAIWIAMTHLIX pPafioHax cCy-
IIECTBYET SIBHLI AUMMMUT BLICOKOCTBOAbLHDLIX
y4dactkoB Aeca. Ho moruabHuk B PT rHes-

TabA. 1. Pe3yAbTaThl MOHUTOPUHTA FHE3A OPAA-MOTMAbHMKA Ha AJIT B Pecriybamke TatapcraH.

Table 1. Monitoring results of nests of the Imperial Eagle placed on the power poles in the Republic of Tatarstan.

KoA rHe3aoBoro

KoAnuecTBO siMll M NTEHUOB B FHE3AE B PAa3HLIE€ FOALI

y4acTka Koa raesaa Number of eggs and nestlings in the nest at different years
Code of the Code of the
breeding territory nest 2011 2012 2013 2014 2015
AH-TAT29 AH-TAT29-1 1 nteHeu 2 nreHua ycriewHoe 1 nteHeu / nestling 1 nreHeu / nestling
nestling nestlings  pasmHo)keHue + 1 siuo-6OATYH
OTCyTCTBYET dead eggs
without suc-
cessful breeding
AH-TAT119 AH-TAT119-1 1 nreHeu / nestling
+ 1 sLO-BOATYH
dead eggs
AH-TAT119-2 1 nreHeu /nestling
+ 1 siLo-BOATYH
dead eggs
AH-TAT130 AH-TAT130-1 2 nreHua / nestlings ycrielHoe pasMHO)KeHue
OTCyTCTBYeT
without successful breeding
AH-TAT144 AH-TAT144-1 2 nteHua / nestlings
AH-TAT145 AH-TAT145-1 yCreuHoe pPa3sMHOXKeHne

OTCYTCTBYET
without successful breeding
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Puc. 9. OpAbI-MOrnAL-
Hukm Ha ASI.

Fig. 9. Imperial Eagles
on the electric poles.

o —

AUTCSl HA A€PEBLSIX PA3HOM BLICOTBI C Pac-
MOAO>KEHMEM THE3A Ha BbicoTax oT 8—-10 m
A0 30-35 m. Yro TaKyke NOATBEpPIKAAETCS
BLIOOPOM KOHCTPYKUMiA orop ADI AAs
PACMOAOXKEHMSI THE3AA PA3HOWM BBICOTDI.
Haanuve AecoB BOAM3M THE3AOBLIX Y4acT-
KOB TMOKAa3bIBAET, YTO Mapbl MTUL LEAeHa-
MPABAEHHO YCTPOMAM THE3AA HA ornopax
A3I1, a He Ha AepeBbsix. COMHUTEALHO,
410 onopbi AJI1 siBAsIIOTCS1 GOAee YAOBHOIA
OCHOBOW AASl 3aKPEMNA€HMs1 THE3A0BOrO Ma-
Tepuara. Tem Goaee, 4TO Mpumep paspy-

weHus rHesaa Ha A3l yxxe BuisiBAeH. [To-
3TOMY, FAQBHOM MPUYMHON THE3A0BaHMsI Ha
A3I1, BeposiTHee BCEro, SIBASIETCSl CTPEMAE-

HME K COKpAaWEeHUIO AUCTaHLIMU AO KOPMO-
BOrO pecypca. DTOMy TaKXKe CoCcOOCTBY-
€T BbLICOKAasi TOAEPAHTHOCTL MOTUMALHUKA K
YEAOBEKY, TaK KaK pa3smelleHMe rHe3aa Ha
A3I1 cMAbHO AemackmpyeT rHe3ao. Tak, Bce
BbISIBA€HHDIE THE3Aa HA ADI pacnoAosKeHbl
B CMABLHO aHTpOl'lOI'EHHO-VBMeHéHHle me-
CTOOOUTAHMSIX M HAXOASITCSl B MOCTOSIHHOWA
BMAMMOCTU YEeAOBEeKaA.
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Puc. 10. [roTHOCTD
pacripeAeAeHu st OpAa-
MOTMALHUKA HA THE3-
AoBaHum B Pecriybanke
TatapcraH u BbISIBAEHHbIE
rHE3AQ 5TOro BMAA HA
ornopax A9,

Fig. 10. The density of
the Imperial Eagle’s
breeding pairs in the
Republic of Tatarstan
and known nests of this
species located on the
power poles.

48°

MexaH13M U3MeHeHUs1 CTepPeoTUria rHes-
AOBaHMsl U3y4eH caabo. BoamoskHO, aTomMy
MOTYT CAYXKMTL MPUMEPLI THE3AOBAHMSI Ha
onopax A3 ApyrMx BUAOB NTUL, KaK B Me-
CTax UX FHE3A0BaHMsl, TaKk U 3anevyataéHHble
BO Bpemsi murpaumii. Takke, asanTMBHOMN
BO3MOYXHOCTBLIO CAYXKUT elé OAHA OCOOEH-
HOCTbL THE3AOBOTrO TMOBEAEHMSI MOTUAbHU-
K&, — 3TO CrNOCOBHOCTL 3aHMMATL Yy’Kue
rHE3AQ M AOCTPaMBaTh Ha MX OCHOBE COO-
cTBeHHble. Ha wuccaeayemoin Ttepputopum
TaKMMM MIPUMEPAMMU SIBASIIOTCS (PaKTbl THE3-
AOBaHMsI MOTMALHMKA HA ObIBLIMX THE3AAX
GOABLIOTO MOAOPAMKA U OpPAaHa-6eA0XBO-
cra (Bekmansurov et al., 2015), a takxke,
BblsiBA€HHbIE B 2015 r. cAyyam rHesaoBaHmst
MOTMABLHMKOB HA ObLIBIIEM THE3AE KAHIOKA U
copoku (Pica pica) c AOCTPOIKONM Ha UX ocC-
HOBe COBCTBEHHOTO rHe3aa. B ocHoBe rHes-
Aa MOTMAbHMKa Ha ornope A3 Takke Mmoram
ObITh THE3AQ BOPOHOB, YTO MOATBEPYKAAETCSI
B 1 cayyvae.

Bce obHapyskeHHble rHé3aa Ha ASIT B PT
PACTIOAOYKEHDBI HA CTAALHLIX OMopax pPelér-
4aToM KapPKACHOM KOHCTPYKLMU HAMPSKEHU-
em 35 u 110 kB. He nckatoueHo nosiBAeHMe
THE3A M HA XKeAe300eTOHHBIX oropax. [Mpu-
Mepbl TaKOTO PACMOAOXEHMSI THE3A B OCHO-
BaHMM UAM Ha KOHLAX CTAAbHBIX BbIHOCHLIX
KOHCTPYKUMI (FTOPU3OHTAALHLIX TPABEPC) AAST
KPEeNnA€HMsl NMPOBOAOB, U3BECTHLIE B APYIMX
PEervoHax, NpPVBEAEHbI BbILIE.

3a BpeMsl MCCAEAOBAHMII cOOpaH 3Ha-
YUTEALHLIA MaTepuanr Mo UCMOAL3OBAHUIO
MOTMABHMKOM B Ka4yecTBe Tpucasbl Orop
PA3AMYHBIX KOHCTPYKUMIA U PAa3AMYHOIO Ha-
npsbkeHus. Takue pakTbl coBpaHbl Ha BCel
OBCAEAOBAHHOW TeppUTOpMK. BrioaHe BO3-
MOYKHO, YTO B AAALHEMIIEM TaKkue IHE3Aa Ha
A3l nosiBATCS B APYrMX MeCTax Ha pasAuy-
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3aknloyenmne

AaanTtaumsi OPAOB-MOIMALHMKOB K ObuTa-
HUIO B SAEKTPOCETEBON CPEAE TMPOAOAXKAET-
Csl, YTO BBLIPKEHO B YBEAMYEHMM KOAMYECTBA
CAy4aeB rHe3aoBaHus Ha oropax ASI1. B Ha-
cToslllee BPEMsl BbISIBAEHHblE THE3AAa 3TOro
BMAa Ha ornopax A3l cocraeasitot 3,25 % ot
OBWeEro KOAMYECTBA M3BECTHBIX THE3AOBLIX
ydactkoB (n=154).

AaarnTvBHbIE BO3MOYXXHOCTU OPAOB-MOTUAL-
HMKOB CBSI3aHbl Kak C OCOBEHHOCTSIMM MOBE-
AEHMSI BUAQ, TaK M paktopamm Cpeabl obuta-
HUsl. K 0COBEHHOCTSIM MOBEAEHMST OTHOCSTCSI
CMOCOBHOCTb 3aHMMATDL THE3AA APYTVIX BUAOB
MTUL U BbICOKAsl TOA€PAHTHOCTb K YE€AOBEKY.
A OCHOBHLIMM (haKTOpPamu, NMOBAMSIBIUIMMU HA
aAanTaLMio K rHe3A0BaHMIO Ha AN, sIBAsIOT-
Cs1 BLICOKAsI MAOTHOCTL BuAA (puc. 10), oby-
CAOBA€HHAs1 KOPMOBLIM PECYPCOM B YCAOBU-
SIX TAK)KE BLICOKOWM MAOTHOCTM KOMMYHMKALIMI
cammx A3l 1 HM3KOM MAOTHOCTU pacrnpeae-
A€HMS1 BLICOKOCTBOALHLIX YHaCTKOB A€Ca.

[AaBHOM >K€ MPUYMHOW BbISIBAEHHBIX CAY-
yaes rHesaosaHusi Ha A3l B PT, BeposiTHee
BCErO, SIBASIETCSI COKPAILE€HWE AMCTAHLMU AO
KOPMOBOTO pecypca B YCAOBUSIX BHYTPUBM-
AOBOW KOHKYpeHUun. Ha uHbIX Tepputopusix
FAQBHbIE MPUYMHLI MOTYT ObITh Apyrue, Ha-
MpUMEpP, B apPUAHLIX 30Hax, C AeULMTOM
APEBECHOTO cybcTpara.
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