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Questions regarding the abundance of rap-
tor nesting population and the objectivity
of the applied censusing methods have con-
stantly caused and still cause active discus-
sions in the scientific literature (Ivanovsky,
Bashkirov, 2002, etc.). This is especially rele-
vant during the creation of protected areas,
where, undoubtedly, the size of nesting ter-
ritories of “umbrella” species — large birds
of prey — should be taken into account at
the start. In addition to the theoretical com-
ponent, this question has practical implica-
tions. For example, it is necessary to know
the capacity of lands for each species when
carrying out biotechnical measures aimed
at increasing rare species abundance.

When calculating the practical results
of censuses and theoretical constructions
when extrapolating data, a control group
is necessary to assess the completeness and
quality of the gathered data. In this case,
a forest-wetland-lake region that is part of
Europe’s northwest Lakeland. Such a region
must meet the following conditions: large in
area; containing at least three long-term rap-
tor breeding territories (for Golden Eagles
such an area may reach 280 km?), and have
been studied by professional ornithologists
over a long timescale. There is such an area
in Russia’s Pskov Oblast (Sein et al., 2018).

Research occurred 20142018 on the Rem-
da Peninsula, located between Lake Chud-
skoye and Lake Pskov —an area of 1,000 km?.
Three quarters of the peninsula is covered by
different types of wetlands. Sparsely popu-
lated by humans, Remda Wildlife Game Ref-
uge is located centrally there. Large raptor
abundance was estimated as follows: Gold-
en Eagle (GE, Aquila chrysaetos) — four, White-
Tailed Eagle (WTE, Haliaeetus albicilla) — 36,
Osprey (Pandion haliaetus) — 64 pairs.

GIS software was used to calculate distances
between nests of all possible pairs of birds of
prey. Because only elementary raptor popula-
tions were studied in Remda Game Reserve,
where individual birds can move between

any breeding territories of their species in dif-
ferent breeding seasons, all possible rectiline-
ar distances between all nests were measured,
not only those between nearest nests.

Average distances between nests of all eag-
le pairs obtained during field surveys were
calculated and a number of parameters were
calculated for all pairs of compared species.

Custom software was used to verify
that samples of measured actual distances
conformed to a range of mathematical dis-
tributions. The verification showed that,
without exception, all samples of distances
corresponded to binomial distribution.

The resulting data on actual mean dis-
tances between nests can be used to ex-
trapolate data on the abundance of Osprey,
GE, and WTE in areas containing signifi-
cant lakes and wetlands in northwestern
Russia and Belarus rich in lakes peat bogs.

The data analyzed in this study is of not
only theoretical value, but also as an ap-
plied tool for identifying new nesting sites
and clarifying real numbers of nesting pairs
of Osprey, WTE, and GE in specific areas.

This mechanism envisages the use of a
“ring” as a buffer zone, the outer diame-
ter of which is the actual average distance
plus the mean error, and the inner diam-
eter equals the average actual distance mi-
nus the mean error of these distances. In
other words, knowing the coordinates of at
least one occupied nest of Osprey, GE or
WTE, enables identification on the map of
possible nest locations belonging to other
pairs of these raptors, taking into account
their topical preferences.

It is shown that the WTE and Osprey
engage in trophic and topical competition.
From ecological and statistical points of
view, competition between Osprey and the
WTE may occur with regard to fishing for
prey. A comparative study of the trophic
niches of these species shows that reduc-
ing of food competition between them is
achieved by targeting different size groups
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of prey species. Despite certain “strained”
relations between the Osprey and the
WTE, increased abundance of WTE will
not affect Osprey population status in the
Belarusian Lakeland (Ivanovsky, 2020).

In the Ponoi Depression on Russia’s Kola
Peninsula, where all fish-rich water bodies
are controlled by WTE, Osprey are con-
sequently displaced to oligotrophic lakes
(Ganusevich, 1991).

In the Osprey — WTE pairing, the main fac-
tor in competition is not only the proximity
of trophic competitors, but also the proxim-
ity of highly trophic hunting grounds. This
is evidenced by individual instances of the
formation of dense Osprey breeding aggre-
gations (up to 5 pairs) near large fish farms
and very productive lakes (Ivanovsky, 2012;
Babushkin, 2010). In particularly favorable
conditions, this distance is reduced to 0.9-0.7
km (Pchelintsev, Sein, 2015). The nesting and
foraging biotopes of WTE and Osprey are
disjointed, which explains the lack of strict
protection of the species in these territories.

GE and Osprey do not nest in upland
marshes and near lake systems with an
areas smaller than 10 km?* Naturally, peat

bogs and lakes are only the “nucleus”
within the structure of breeding territories
for GE and WTE. Breeding territories for
GE (150-200 km?) are much larger than
those of the WTE due to the difference in
the abundance of their main prey inhabit-
ing peat bogs, eutrophic, and mesotrophic
lakes (Ivanovsky, 2014).

WTE nests are located on forest islands
and ridges among bogs and on their mar-
gins. The picture of Osprey nests in Remda
Game Refuge shows that a number of nests
are located along lines equidistant from the
waters of Lake Chudskoye and Lake Psko-
vskoye. This enables birds to hunt depend-
ing on wind and wave directions on any
specific lake. The pattern Rybinsk Reservoir
(Babushkin, Kuznetsov, 2014) is similar.

Thus, the resulting data on average ac-
tual distances between nests can be used to
extrapolate data on Osprey, GE, and WTE
abundance in lake regions in northwestern
Russia and Belarus. With the coordinates of
atleast one residential nest of Osprey, Gold-
en Eagle, or White-Tailed Eagle, it is possi-
ble to pinpoint other possible nest locations
of other pairs of these raptors on maps.
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Bonpochl uMCAEHHOCTM THe3ASIIIeNcs da-
CTV TOMYASIVII XMIIHBIX ITWIL M OOBex-
TUBHOCTb IPMMEHSIEMBIX METOAVMK YuéTa
IIOCTOSIHHO BBbI3BIBaAM 1M BbI3BIBAIOT B Ha-
YUHOM AWTepaType aKTWMBHbIE AVICKYCCHI
(MBanoscxmit, bammxkmpos, 2002 1 ap.). Dto
0COOeHHO aKTyaAbHO mpy co3aarvm OOITT,
rAe, HECOMHEHHO, B IIEPBYIO OUepeAb AOAXK-
HBI yUUTBIBAThCSI pa3sMephbl THE3AOBBIX Tep-
PUTOPIIL  BMAOB—«30HTUKOB» — KPYIHBIX
xymHEbIX Tyl Kpome TeopeTirdeckoit co-
CTaBASIFOIIIEN, 5Ta IpobAeMa VIMEET BBIXOA
U B IPaKTUUeCKyIo ImaockocTb. Hanpumep,
IpY IIPOBEACHMM OMOTEXHMUECKMX Mepo-
HpUATII, HaIpaBA€HHBIX Ha YBeAWdeHIe
UMCAEHHOCTVI PEAKIX BMAOB, HEOOXOAVMO
3HaTb éMKOCTD YTOAVIA AASI KaXKAOTO M3 HIX.

IIpu noAyueHVMM MPaKTUUECKUX Pe3yAb-
TaTOB YUIETOB U TeOPETUUECKUX IIOCTpOe-
HUIA TIPY SKCTPATIOASILIVI AAHHBIX HeobXo-
AVIMO MIMETb «KOHTPOABHYIO» IITKaAY, UTO-
OBbI OLIEHNTD ITOAHOTY U KaUeCTBO ITOAYYEH-
HBIX AaHHBIX. [T05TOMYy HEOOXOAMMO 6BIAO
HalTM  AeCO-OOAOTHO-O3EPHBIN  PETVOH,
KOTOPBIN SIBASIETCSI YaCTbIO €BPOIIENICKOTO
Cesepo-3anaasHoro I1003éppst. TOT peru-
OH AOAXEH OTBeUaTb CAEAYIOIIUM YCAOBU-
SIM: OBITh KPYITHBIM IIO IIAOIIIAAM, YTOOBI B
HEM yMECTMAOCh He MeHee TPéX yJacTKOB
TIOCTOSTHHOTO THEe3A0BaHMSI KPYITHBIX XWIII-
HMKOB (y bepKyTa 3TOT Yy4YacCTOK MOXET
Aocturath 280 KM?) U YTOOBI 3A€Ch AOATOE
BpeMsl TIPOBOAMAMCH MCCA€AOBaHUS IIPO-
dreccroHaABHBIMM OpHMUTOAOTaMM. Takast
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Teppuropust uMeeTcst B IIckoBckoit obaa-
ctu Poccym (Cetin n ap., 2018).

HccaeaoBarmst mpoBoayAmch B 2014-2018
roaax Ha MOAYOCTpoBe PeMaa, pacrioroxeH-
HOM MeXAy Yyackmm u IlckoBckim 03épa-
MM Ha Teppuropyy maomaabio 1000 kM2
Teppuropusi, Tpu UeTBepTU KOTOPOIA IO-
KPBITHI 60AOTaMM pa3HBIX TUIIOB, a IIeH-
TPaAbHYIO 4YacTh 3aHuMMaeT PemaoBckuit
3aKa3HMK, crabo 3aceneHa AroabMu. Unmc-
AEHHOCTb TIONYASILIMIZ OPAOB ObIAa Olle-
HeHa Tak: 6epxyT (Aquila chrysaetos) — 4,
opaan-6enoxsocT (Haliaeetus albicilla) — 36,
cxona (Pandion haliaetus) — 64 mapsr.

B I'MC-iporpamme 6bIAM M3MepeHbI pac-
CTOSIHMSI MEXAY THe3AaMM BCeX BO3MOX-
HBIX Map XUIIHBIX Iyl Tak Kak n3ydJarnuch
TOABKO SAe€MEHTapHble TMOMYASILIVIA XUIII-
HBIX TV PEMAOBCKOTO 3aKa3HMKa, TAE OT-
AeAbHbIe IITUIIbI B pasHble THe3A0Bble Ce30-
HBI MOTYT TlepeMeIlaThCsl MeXAY AIOOBIMM
THe3AOBBIMM y4YacTKaMM CBOEro BUAQ, TO
M3MEPSIAUCH BCe BO3MOXHbIE TIPSIMOAVHEN -
HbIe PACCTOSIHMSI MEXAY BCeMM THE3AAMH, a
He TOABKO MeXAY OAVDKaMIIIMIAL.

BbIAM paccuMTaHbl CpeAHVe PacCTOSTHMS
MeXAy THE3AAMU BCeX Iap OPAOB, MOAY-
YeHHbIe B XOAE TIOAEBBIX MCCACAOBAHII 1
paccuMTaH psia MapaMeTPOB AASL BCex map
CpaBHMBAaEeMbIX BUAOB.

CrietaAbHBIMM TTpOrpaMMamyt 6b1aa IIpo-
BeAeHa IIPOBepKa COOTBETCTBISI BbIGOPOK 13-
MepeHHBIX (PaKTUUeCKIX PACCTOSHIIA LIeAO-
My PSIAy MaTeMaTUYeCKX pacrpeAeAeHNIA.
ITposepxa moxa3sana, UTo BCe 6e3 MCKAIOUe-
HMSI BBIOOPKM PAcCTOSIHMIA COOTBETCTBYIOT
OMHOMMHAABHOMY PacIpeAeAeHNIO.

IToAydenHble AaHHbBIE IO PAKTMIECKIM
CPEAHMM PaCCTOSIHUSIM MeXAY THE3AaMU
MO>XHO UCIIOAB30BaTh IIPY SKCTPAMOASILIVI
AQHHBIX TI0 UMCAEHHOCTH CKOTIbI, 6epKyTa
U OpAaHa-6@A0XBOCTa B PernoHax ceBepo-
3amaaHoV Poccym n Beaopyccrm, 6oraTbix
03épaMI1 U1 BepXOBBIMM HOAOTAMIA.

ITpoanaAusMpoBaHHbIE B XOAE MCCAAOBA-
HUsI AQHHbIE, MMEIOT He TOABKO TeopeTide-
CKOe 3HaueHUe, HO U MPaKTUJIeCKMil acrexT,
KaK MHCTPYMEHT AASI TIOMCKA HOBBIX MeCT
THe3AOBaHMsI ¥ YTOUHEHUSI PeaAbHOTO KO-
AMYeCTBa THe3ASIIVXCS. TTap TPEX OMMChIBa-
€MBbIX BUAOB Ha KOHKPETHbIX TePPUTOPUSIX.

STOT MexaHM3M IpeAycMaTpuBaeT MIpuU-
MeHeHMe B KadecTBe O6ydpepHONM 30HBI
«KOABLIa», BHEIIHIIA AaMeTp KOTOPOTro Co-
CTaBAsIeT (pakTMUeCcKoe CpeAHee PaccTos-
HIe TTAIOC OLIMOKY CpeAHelt, a BHY TpeHHIIA
AViaMeTp — cpeaHee paKTIUeckoe paccTo-
sIHIe MMHYC OIIMOKY CpeAHeli STUX pac-
crostHmL. To ecTh, 3HAsT KOOPAMHATBI XOTSI

6BbI OAHOTO XIAOTO THE3AA CKOIIBI, bepKyTa
VAU 6eAOXBOCTa, MOXKHO BBIAGAMTD Ha Kap-
Te BO3MOXXHbIEe MeCTa PacIIOAOKEHNS THE3A
APYTMX Tap STMX II€PHATBIX XMWIITHUKOB,
YUATBIBASI VX TOIIAYUECKIe IIPeATIOUTeHMsI.

IToka3aHO, UTO MeXAY OpAaHOM-6eno-
XBOCTOM M CKOIIO} MIMEIOT MeCTO Tpodpude-
cKkasl M Tormrdeckas KOHKypeHmsi. C sKo-
AOTMUECKMX ¥ CTATUMCTMUECKMX ITO3VILIIA
KOHKYPEeHIMSI MeXXAy HIMM BO3MOXXHA IIpK
Aob6brde ppI6bBl. CpaBHMUTEABHOE V3ydeHVe
TpocpMyIecKX HMII S5TUX BMAOB IIOKas3bl-
BaeT, UTO OCAabAeHVe INIIEBOM KOHKY-
peHII MeXAY HUMM AOCTUIaeTCs IIyTEM
VICTIOAB30BaHMSI Pa3sAMUHBIX Pa3sMepPHBIX
TPy BUAOB-XepTB. HecmoTpst Ha onpeae-
AEHHBIE «HATSHYTbIe» OTHOIIEHMS MeXAY
CKOIIO¥ 11 6EAOXBOCTOM, POCT UVMCAEHHOCTH
OpAaHa-6eAOXBOCTa He IIOBAVSIET Ha COCTO-
sTHYIe TIOITy ASIIVV cKoIIbl Beaopycckoro I'lo-
03épbs (Ivanovskiy, 2020).

B I'lonorickont aenpeccrt Ha KoabckoM mo-
AyoctpoBe Poccvn, Tae Bce borarble pbIoout
BOAOEMBI KOHTPOAMPYIOTCSI OPAAHOM-H6eno-
XBOCTOM, CKOIIa BBITECHSIETCSI ¥IM Ha OAMTO-
TpodpHbIe 03épa (I'aHycesiry, 1991).

B mape cxoma-opAaH T'AaBHBIM (paKTo-
POM SIBASIETCSI HE CTOABKO OAM3OCTB TpO-
(prraecKIX KOHKYpPEHTOB, CKOABKO OAM30CTb
BBICOKOTPO(PHBIX OXOTHMYBMX yToamit. O6
STOM TOBOPSIT OTAEABHBIE CAydYaM obpa-
30BaHMsI TIAOTHBIX THE3AOBBIX CKOILAEHMIA
CKOIIBI, AO 5-M TIap, Y KPYIHBIX PHI6X030B 1
OUeHb IIPOAYKTMBHBIX 03€p (KIBaHOBCKIDE,
2012; babymxym, 2010). B ocobo baarompu-
SITHBIX YCAOBMSIX 3TO PAaCCTOSIHME COKpallla-
ercst A0 0,9-0,7 xm (ITueansnies, Cerir, 2015).
I'He3A0BbIe 1 KOPMOBBIE OVMOTOIIBL ¥ OpAaHa
VI CKOIIbI pa30bIIIeHbl, 9eM M OOBSICHSIIOT OT-
CYTCTBMe CTPOTOV OXpaHbI BYAOM STUX Tep-
PUTOPWIA.

bepxyT 1 opAaH He THe3ASTCS Ha BEpXO-
BBIX HOAOTAX M1 Y O3 PHBIX CHCTEM, ITAOIIAAD
KOTOpbIX MeHble 10 kM2, EcTrecTBeHHO, UTO
U BepX0BOe DOAOTO, M 03€pO — 5TO TOABKO
«SIApPO» B CTPYKTYpe THe3A0BOM TeppUTOpVIA
bepkyTa 1 opAaHa. 'He3p0BbIe TeppuTOpIIL
bepxyTa (150-200 KkM?) 3HAUMTEABHO OOAB-
1Ile, YeM Y OpAdHa, ITO 0OYCAOBAEHO pa3Hi-
Liell B OOVAVI ¥IX OCHOBHBIX >KepTB, ObuTa-
IOIIVIX Ha BEPXOBBIX O0AOTaX, SBTPO(HBIX I
Me30TpodpHbIX 03épax (MBanoBCKINE, 2014).

I'ués3na opaaHa-6eA0XBOCTA PaCIIOAOXKe-
HBI Ha A€CHBIX OCTpOBaX M I'pMBaX CpeAl
OOAOTHBIX MacCMBOB M IO MX OKpaMHaM.
KapTtiHa pasmelrieHst THE3A CKOIIbI B 3aKa3-
HuKe «PeMAOBCKIIT» IIOKa3bIBaeT, UTO PSIA
THE3A, PacIlOAOXKeH IO AVMHMSIM, PaBHOYAa-
AEHHBIM OT axBaTropyyt dyackoro u Ilckos-
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CKOTO 03€p. DTO MO3BOASIET IITUIIAM OXOTHT-
Cs1 B 3aBMCHMOCTY OT HallpaBAeHMS BeTpa U
BOAHBI Ha TOM MAM ApyTOM o3epe. IToao6Hast
KapTyHa ommicaHa AAst Peibyrckoro Boaoxpa-
avania (Babushkin, Kuznetsov, 2014).
Taxum ob6pa3soMm, HOAyYeHHbIe AAHHbBIE
IO CpeAHMM (PaKTUUeCKMM PpPacCTOSHUSIM
MeXAy THE3AaMM MOXHO MCIIOAB30BaTh

IIPY SKCTPATIOASILIAV AAHHBIX IO YMCAEHHO-
CTM CKOTIBI, 6epKyTa M1 OpAaHa-6eA0XBOCTa B
PpermoHax Imoo3epuii ceBepo-3anaaHoi Poc-
cv 1 Beaopyccni. 3Hast KOOPAMHATBI XOTSI
6bI OAHOTO XMAOTO THEe3Aa CKOTIbI, 6epKyTa
VAU 6@ AOXBOCTa, MOXKHO BBIAAUTD Ha Kap-
Te BO3MOXXHbIE MeCTa HaXOXACHUS THE3A
APYTVIX IIAp STUX MePHATHIX XMUILITHIKOB.
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KBIPTKBIIT KvCTap MOMyASIIMSIAAPBIHbIH
VSI CaAaThIH OOAIriHIH MeAIIepi XsHe KOA-
AAHBIAATBIH eceTIKe aAy SAICTepiHiH AVPbIC-
TBIFBI M3CEAEAepi FBIABIMU 3AebMeTTepAe
VHeMi b6eAceHA] miKipTarac TyABIPABI X3He
TyrbI3yaa (MBanoBcxwni, Barkmpos, 2002,
T.6.). bva, acipece, EKTA xvpy ke3iHae e3ek-
Ti, MVHAQ, SpVMHe, GipiHIII Ke3eKTe TVpAep-
AlH Vsl caAaThIH ayMaxTapbIHbIH KOAeMi
— ipi XBIPTKBIII KVCTap — «KOAIIATBIPAAP>
eckepiayl kepek. TeOpPMSIABIK KVPBIABIM-
HaH 6acka, 6VA M3CeAeHiH TaXipubmeaikke
LIBIFY XKOABI 6ap. MBICaAbl, cpek Ke3aece-
TiH TVPAEPAIH CaHBIH KOOelTyTe OaFbITTaA-
FaH OMOTEXHMKAABIK IIapaAapAbl XXVPrisy
Ke3iHAe OAApPABIH 3PKaliChIChl VIIIH aAKall-
TapABIH ChIIBIMABIABIFBIH OiAY KaXKeT.

AepexTepai SKCTpamoOAsSLIUSIAAy —Ke-
3iHAe ecell IeH TEeOPUSABIK KOHCTPYK-
UMSIAAPABIH MPaKTUKAABIK HITMKeAepiH
aAy Ke3iHAe aAbIHFaH MOAIMeTTepAiH
TOABIKTBIFBI MEH CallachblH baFaray VIIiH
«baKbIAQy» IIKAAACBIHBIH H0OAYBI KaXKeT.
COHABIKTAH €YpOIAABIK COATVCTiK-6a-
Thic Iloo3epbsiHIH KvpaMblHa KipeTiH
OpPMaHABI-0aTIIaKTBI-KOAAL OHIpAL Taby
KaxeT 6oaabl. bva eHip keneci mapt-
Tapra call 60AYBI KepeK: ayAaHbl OOMBIH-
IIIa VAKEH OOAYBI, ipi XBIPTKBIIITApABIH
TVPaKThI VSI CaAaTbIH KeM AeTeHAe VIII
ayiMarbIHa cail 60AyBI (OVpPKIT vIIiH 6VA
ayMmak 280 kM? AelfiH XXeTeAl) XsHe O6VA
XKepAe K3CibM OpHUTOAOITapABIH V3ak
yaKpIT 3epTTeyAepi 60AyBI KepeK. MVH-
Aavt ayMmak Peceiiain [IckoB 06ABICEIHAQ
6ap (Ceita xsHe 6., 2018).

3eprreyaep 2014-2018 xbiasapbl Yyac-
xmi1 xsHe [IckoB xeaaepi apacbiHAa Op-
HanackaH Pemaa tvberinae 1000 xm? ay-
MakTa >Xvprisiaai. TeprreH vin 6eairi
SpTVpAL Tvpaeri baTmakTapMeH >KabObIA-
FaH, aA OPTAABIK b6eAiriH PeMAOB KOPBIK-
IIIachl AABIM XKaTKaH ayMaxkTa aAamAap as
KoHbIcTaHFaH. KpIpaHAap MOMyASIMSICHI-
HBIH CaHbl OblAalIIa GaFaraHABL: OVPKIT
(Aquila chrysaetos) — 4, akKVIPBIK CyOVPKIT
(Haliaeetus albicilla) — 36, 6GaABIKIIIBI TVIi-
roiH (Pandion haliaetus) — 64 Xvi1.

I'C 6araapaaMachIHAQ XXBIPTKBIII KVC-
TapABIH 0OapABIK MVMKIH >KVITapbIHBIH
VSIAQpBl apacbIHAAFbI KAIIBIKTBIK ©AIIEH-
Al. PeMAOB KOPBIKIIIACBIHAAQFBI XbIPTKBIIIT
KVCTapABbIH KapamalbIM MOMYASIMSIAQPBI
FaHa 3epTTEATEHAIKTeH, MVHAQ 3p TVPAI
Vsl caAaTbhIH Ke3eHAepAETi XeKe KvCTap o3
TVpIiHiH Ke3 KeATeH VsI CaAaTbIH OpbIHAA-
pBl apacblHAA KO3FaAa araAbl, €H KaKbIH
VSIAQp apachl FaHa eMecC, OapABIK VSIAAp
apacblHAAFbl OapABIK MVMKIH 60AaQTBIH
TV3y CBhI3BIKTBIK KAIIBIKTBIKTAP OAIIIEHAI

AanranbIK 3epTTEy 6apbICHIHAA AABIHFAH
fapABIK KbIpaH >KVITAPBIHBIH VSIAAPBI
apacbIHAAFDI OpTallla KAIIbIKTHIK eCelTeA-
Al X5He CaABICTBIPBIAFAH TVPAEPAIH bap-
ABIK KVITaphl VIIiH bipKaTap HmapaMeTp-
A€p eCemITeAAl

OAIlleHTeH HaKThl KAIIBIKTBIK VATiAepi-
HiH bipKaTap MaTeMaTMKaABIK VAECTipiM-
Aepre CoVKeCTiriH Tekcepy VIIIH apHalibl
baraapraMarap TalAaraHbBIAABL. ChIHAK
fapABIK KAIIBIKTBIK VATiAepi GMHOMABIK
VAeCTipiMre calikec KeAeTiHiH KOpCeTTi.
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Ysiaap apacbIHAQFBI HaKThl OpTallla Ka-
IIBIKTBIK, TypaAbl aAbIHFAH M3AIMeTTEpAi
PecelalH COATVCTIK-6aTbICBIHAAQFBI >K5HE
benropyccusiHBIH Keadep MeH >KOFapEbl
baTmakTapra 6ali aliMaKTapbIHAAFbl Oa-
ABIKIIBI TVIVFBIHAAPABIH, aKKVIPBIK Cy-
OVPKITTepAiH X3He OVPKITTepAiH caHBI
TypaAbl AepeKTepAl SKCTparoASIMsIAQY
VIIiH nariAaraHyFa 60AaABL.

Bva 3epTTeyae TaaraHFaH AepeKTep KaHa
VSI CAAAThIH XePAEPAi i3AeCTipy XsHe Hak-
ThI aliMaKTapAa GaADBIKIIIBLI TVIFbIHAAPADIH,
aKKVIPBIK CyOVPKITTepAiH X3He 6VpKiTTep-
AIH XVIITapbIHBIH VI CAAAThIH HAKTbI CAHBIH
HaKTbIAQY KVPaAbl peTiHAe TeOPVSIABIK FaHa
eMec, ToXipubeaik KepiHicke Ae He.

bva mMexarmsm bydpepaik aimak peTiHAe
CBIPTKBI AMaMeTpi HaKThI OpTallla KallIbIK-
TBIK OFaH KOcCa OpTallla KaTeAik, aa imxi
AMaMeTpi - OpTallla HaKThI KAIIbIKTBIK OAQH
MUMHYC OCBIAGPABIH OpTallla KaIlIbIKTBIK
KaTeAiri GOABINT TabbIAQTBIH «CaKVHAHBI»
TTalfAAAQHYABI KAPACThIPaAbL. SIFHN, 6aABIK-
LIbI TVVFBIHAAPABIH, aKKVIAPHIK cy6vp1<iT-
TiH HeMece GVPKITTiH keM AereHae 6ip Me-
KeHAey VSICBIHBIH KOOpPAMHATaAapbIH Oire
OTBIPBIII, KAPTaAQH OChI XbIPTKBIIITAPABIH
facKa XVIITapbIHBIH VSIAAPBIHBIH BIKTVMAaA
OpPBbIHAAPBIH OAAPABIH OpHAAACYbIH ecKepe
OTBIPBIII aHBIKTayFa 60AAABL

AXKVIPBIK CyOVPKIT ITeH 6aABIKIIIBI TVIA-
FBIH apacblHAQ TPO(PMKAABIK >K9He Xepri-
AIKTi TOIMKAABIK 63ceKeAecTik b6ap exeHi
KOPCETiATeH. DKOAOTMSIABIK X3He CTaTyC-
TUKAABIK TVPFBIAAQH aAFaHAQ, OaAbIK ayaay
Ke3iHAe 6aABIKIIIBI TVIFBIH MeH KbIpaHAap
apacbIlHAQ 63CeKenecTiK 6GOAYbI MVMKIH.
bva Tvpaepain TpodpmkanblK Tayarma-
AapAbI CAABICTBIPMAABI 3€pTTEy OAApPABIH
apachIHAAFBI KOpek 63ceKeciHiH sacipeyiHe
OVPKIT IIeH aKKVIPBIK apachIHAAFbI OeATi-
Al 6ip «AVpAapa3s» KapbIM-KaTbIHACKa Ka-
paMacTaH, XBbIPTKBIII TVPAEPAIH 5PTVPAi
KOAEeMAETi TONTapbIH MalfAaraHy apKbIAbI
KOA XeTKi3iAeTiHiH KepceTeAi. AKKVIIPBIK
cybvpkirrepinin caubl beaapych IToosepn-
sIcl KOAiHAeri 6aAbIKIIIbI TVIFbIHAAPABIH
TIOITy ASILIMSICBIHBIH CaHbIHAHA Cep eTIeVal
(Ivanovskiy, 2020).

Peceiiain Koaa tvberinaeri IToHoi 01f-
maThIHAQ GaAbIKKa 6aif Cy aliAbIHAApPBI-
HBIH OapABIFBIH aKKVMPBIK Cyb6VpKiTIeH
6aKbIAAHBIIL, OAap O6AABIKIIIBI TVIFBIHAAD-
ABI OAUTOTPOPTBI KOAAEPTe bIFBICTBIPBIII
tacTaiiap! (I'aHycesirg, 1991).

BaABIKIIBI TVIAFBIH — OVPKIT KVOBIHAA
HerTisri dpaxTop TpoduKarbIk 63cexenec-
TepAiH XaKbIHABIFBI FaHa eMeC, COHbI-
MeH KaTap XOfapbl TPOPUKAABIK aHIIIbI-

ABIK aAKaNTapAbIH XaKbIHABIFBI OOABII
Tabbrraabl. OraH ipi 6aAbBIK ecipeTiH
LIapyallbIABIKTAp MeH eTe ©OHiMi MOA
KOeAAep MaHbIHAA 5 XVIIKa AeliH eceTiH
6aABIKIITBI TVIFBIHAQPABIH THIFBI3 VI Ca-
AaTBIH TONTApPBIHBIH KAABIITACYbIHBIH
XeKe XaFAalAapbl ASAeA (MBaHOBCKMIA,
2012; babymxus, 2010). Scipece Koaaii-
ABI XafFpaliaapaa 6vA KamreIKThIK 0,9-0,7
KM-Te AeliiH kbickapaabl (ITueamHies,
Certn, 2015). bvpkiT meH 6aABIKIIBL TVII-
FBIHAAPADBIH VS CaAaThIH X3He KOpeKTe-
HeTiH 6moTonTapbl 66AiHTeH, 6VA OChI
ayMaxkTapAbIH TVpAepiMeH KaTaH KOp-
FayABIH XOKTBIFbIH TVCIHAIPeAI.

bvpkir men xpIpaH (axubIk) araHbpl 10
KM’-A€H aCIaifTbIH KeTepiAreH barTmak-
Tap MeH KOA XvViieAepiHe >XakKbIH XepAe
VS caAMalABL. DpuHe, KoTepiAreH HaTmak
Ta, KOA Ae OVPKIT IeH KblpaHAApBIHBIH
Vs CaAaTblH ayMarblHbIH KVPBIABIMBIH-
Marbl «e3eri» raHa. BvpKiTTiH vs caraThIH
aymaxrapbl (150-200 xM?) KbpIpaHAApFa
KaparaHAQ SAAeKalira VAKeH, 6VA oaap-
ABIH KOTepiATeH baTmaKTapAa, SBTPOTEI
X3He Me30TpPO(pThI KeArepAe MeKeHAel-
TiH HETi3ri OAXAaChIHbIH KONTIiriHiH aiibIp-
MaIllbIABIFbIHA balraHbIcThl  (MBaHOBC-
ki, 2014).

AKKVIIPBIKTBI CyOVPKIT VSIAQpbI OpMaH-
ABI apaAdapia XsHe >KaAadap bOaTmaxrap
apachlHAA KS5HE OAApABIH IIETiHAe OpHa-
AackaH. PemaoBckmit KOpbIKIIachIHAA ba-
ABIKIIBI TVIFBIHHBIH VSIAApPBIH OpHaAac-
TBIPY CypeTi bipkaTap vsirapabiH Uyackoe
MmeH IlckoB Keai akBaTOpusICbIHAH 6ipAe]'7I
KAIIBIKTBIKTa OpHAAACKAH CBI3BIKTAp 60-
VIbIHAQ OpHaAaCKaHbIH KepceTeail. bva kve-
Tapra XeAAiH 6arbIThbIHA X3He 6eAriai 6ip
KOAAE TOAKBIHFA GallAQHBICTHI AHIIIBIABIK
XacayFa MVMKIHAIK 6epeAi. OcbpIHAQ KO-
piHic Ppr 6UHCK Cy KOVIMachI VILIiH Ae CUIIAaT-
taaraH (Babushkin, Kuznetsov, 2014).

Ocpblaaiiiia, vsaap apacbIHAAFBI Op-
Tallla HaxKThl KaIIBIKTBIKTAp TYpPaAbl
aABIHFAH M3AiMeTTepal Peceliail coaTve-
Tik-DaTBICBIHAQFBI X3He BerapycTiH kea
MaHBIHAAFBl aliMaKTapbIHAA OaABIKIIIBI
TVIAFBIHAQPABIH, 6Vp1(iTTepAiH X5He ak-
KVIPBIK CyOVPKITTepAiH KOnTiri Typaabl
M3AIMETTepAl SKCTPANMOASIIMSIAAY VIIiH
MMalipaAaHyFa 60raAbl. BaAbIKIIBI TVII-
FBIHAQPADBIH, 6Vp1<iTTiH HeMece aKKVIi-
PBIK Cy6VPKITTiH KeM AereHAe 6ip MeKeH-
Aey VSICBIHBIH KOOpPAMHATaAapbIH bire
OTBIPBII, KapTaAaH OCbI KaHATThI XbIPT-
KBIIITAPABIH 0acka >KVITapbIHBIH VSIAa-
PBIHBIH BIKTMMaA OpbIHAAPBIH aHbIKTAY-
ra 60AaABIL.



