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Lna  apekmusHo20 omnyaugaHusi  CUHaH-
MPONHbIX NMuL, HE0b6X00UMO y4umbi8amb 300NCU-
xonoauyeckue ocobeHHocmu paccydoyHol Oes-
menbHocmu nmuy. Haubonbwuti uHmepec 8 0aH-
HOM achekme npedcmasnsem AucmaHyusi ecnyau-
gaHus.. [ucmaHyuell ecnyaueaHusi Hasbigaemcs
paccmosiHue, Ha KomopoM nmuua Oepxumcs om
obwvexkma, npedcmasnsouie20 0r1s Hee 0NacHOCMb.
Lns TromeHckol obracmu Haubonee pacnpocmpa-
HEHHbIM npedcmasumenem CUHaHMPONHbIX NMUL,
aensemcs cusbili 20y6b. Onupasick Ha uccriedosa-
Husi A.B. bapaHosckozo u H.B. Aeédeesoll u nposeds
cogmecmHyro  pabomy ¢ OpHumonozamu, Obinu
onpedesneHbl 3Ha4yeHus OUCMaHUuUU ecnyausaHus
eonybel, xapakmepHble Onsi TromeHckol obnacmu.
Llenbio 0aHHO20 uccnedogaHus si8sgemcsi OUeHKa
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aghghekmusHoOCMU  omnyaugaHus  CUHaHMPONHbIX
nmMuY, ¢ NOMOWbBK SNIEKMPOHHO-UOHHOLU MEXHOIO-
euu. [ns docmuxeHus uenu bbiTu nocmaeneHsi
cnedytouwjue 3adadyu: meopemuyecku onpedenums
duanasoH nnowadu, 3awuwaemol cekyuel 3nek-
mpoomnyeusamens nmuy, (30l), u ouyeHumb
aekmugHOCMb  OMNyau8aHusi CUHaAHMPONHbIX
nMuy, ¢ NOMOWbK 31EKMPOHHO-UOHHOU MEXHOO-
euu. Ha ocHoge numepamypHbiX OaHHbIX U pe-
3yIbmamos 3KChepuMeHmarbHbIX uccredosaHull
bbina nocmpoeHa Mamemamuyeckasi MoOerb,
onpedensowas npednonazaemyro nnowads, 3a-
wuwaemyro cekyueli 30I. Juemanyus ecnyausa-
Hus1 si8risiemcsi 0OHUM U3 Kpumepues OUEHKU 3¢b-
pekmueHocmu pabomsi 30I1. B Hacmosawul Mo-
MEHmM 80NPOC OUEHKU aghhekmugHoCmU pabomsbi
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omnyaugarowux ycmpoticme ocmaemcsi Manousy-
YeHHbIM. [ns oueHKU aghghekmusHocmu omnyeu-
8aHUS CUHAHMPONHbIX NMUY, C NOMOWbBIK 3/eK-
MPOHHO-UOHHOU mexHonoauu bbino 88edeHo no-
Hamue KoaghghuyueHma aghekmugHocmu omny-
ausaHus. MoxHo cdenamb npednonoxeHue, 4mo
OaHHbIl  KO3GhhuyueHm nomoxem  onpedesums
ahhekmugHOCMb  OMNyausaHUsi MexHonmoaull U
ycmpoticme, OMHOCAWUXCA KaK K mpaduyUOHHbIM,
mak u anekmpocpusuyeckum. pogedeHue Kkcnepu-
MeHmMa noKasario, Ymo cyuecmeyem Hekas 3agucu-
mMocmb Mex0y OnuUMeNbHOCMbI0 OMCymemeusi 20-
nybell Ha 3awuwaemom obvekme U NPOOOIKU-
MeNbHOCMbI0 0MNy2UBarLUX MeponpUSMUL.
Knioueeble cnoea: cuHaHMPONHbIE NMUUbI,
anekmpoghbusuyeckuti memod, niowadb 3awumsl,
aekmugHOCMb 0mnyausaHUsl.

For effective scaring away of synanthropic birds
it is necessary to consider zoopsychological fea-
tures of rational birds’ activity. The greatest interest
in this aspect is represented by intimidation dis-
tance. The distance at which the birds are kept
from the object constituting its danger is called the
distance of intimidation. For Tyumen Region the
most widespread representative of synanthropic
birds is a blue rock pigeon. Relying on the re-
searches of A.V. Baranovsky and N.V. Avdeeva
and having carried out cooperation with ornithol-
ogists, the values of the distance of intimidation of
pigeons, characteristic for Tyumen Region were
defined. The objective of the research was the as-
sessment of the efficiency of scaring away of
synanthropic birds by means of electronic and ion
technology. For the achievement of the purpose the
following tasks were set: to determine the range of
the area protected by section of electric intimidation
of birds (EIB) theoretically and to estimate the effi-
ciency of scaring away Synanthropic birds by
means of electronic and ion technology. On the
basis of literary resources and the results of pilot
studies the mathematical model determining the
estimated area protected by section EIB was con-
structed. The distance of intimidation was one of
the criteria of the assessment of overall perfor-
mance of EIB. At the moment the question of over-
all performance of frightening-off devices assess-
ment remains low-studied. For the assessment of
the efficiency of scaring away of synanthropic birds
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by means of electronic and ion technology the con-
cept of effectiveness ratio of scaring away was
used. It is possible to make the assumption that
this coefficient will help to define the efficiency of
scaring away technologies and devices relating to
as traditional and electrophysical. Carrying out the
experiment showed that there is certain depend-
ence between the duration of the lack of pigeons
on protected object and lasting of frightening-off
actions.

Keywords: synanthropic birds, electrophysical
method, area of protection, efficiency of scaring
away.

BeegeHue. YpoBeHb pasBuTUS dneMeHTapHOM
paccyovHON [eATeNlbHOCTU npesacTaBuTenen ro-
ny6eobpasHbiX SBNSETCA OTHOCUTENBHO HU3KUM
cpean OpyrMx OTpsdoB nepHatblX, 3TO NOATBEP-
KOQKT MHOrOYUCHEHHbIe HabrogeHns uccnenosa-
Tene BbICLIEN HEPBHON AEATENbHOCTU XMBOTHbIX
1 3o0ncwmxornoros [1].

Hanpumep, y ronyGei He BbI3bIBAKT peakumm
OTMYrMBaHWA HaMpPaBfEHHOE Ha HUX pyXbe W
HEenoaBWXHO cuaswas xuwHas ntuua. Mo cpasHe-
HWKO C OPYrMMU NPEeaCTaBUTENSMI CUHAHTPOMHbBIX
nTuy (BpaHoBbIMK) ronybu nnoxo AuddepeHLu-
PYIOT OMacHble 3KOMOrMYeckue CUTyauuu: no cre-
MEHN yrpo3bl, ONPEAENEHNo NPUOPUTETHBIX, CUTY-
aLMOHHO BaXHbIX 3KOIOrMYECKUX OPUEHTMPOB, MO
BbIOOPY 3h(PEKTUBHOM W afeKBaTHOM CUTyaLum
3aLLUMTHON NOBeAEHYECKON peakuum [2].

OpHako y ronyben ecTb UHCTPYMEHT ANS agan-
Tauun K aHTPOMOrEHHOW cpeae — namatb. Fonyou
3a OTHOCUTENbHO KOPOTKWIA nepuog CnocobHbl 3a-
NOMMHATL TEPPUTOPUIO 1 Pa3LeNaTb Ha ONACHYHO U
BesonacHyto, a Takke pasnuyatb nogen besonac-
HbIX (CRyXalmii nepcoHan npeanpusaTuin) 1 onac-
HbIX (OPHUTONOrOB, MPOBOAALLMX PENenneHTaLNOH-
Hble MEeponpuUsATKS). ITU KOMOrNYeckue curHasbl
3anoMuUHaloT B3pocrible 0ByyeHHble ronybu u ne-
pecTpanBarloT CBOE CTallHOe MoBefeHWe K KOHKpeT-
HOW cuTyaumm [2].

Cu3biit ronybb OTHOCMTCS K rpynne CUHaHTPON-
HbIX MTUL, ANS KOTOPbIX XapaKTepHa BbiCOKas CTe-
neHb aHTponoTonepaHTHocTy [3]. uctaHums Beny-
MBaHWS y NpefcTaBUTENen AaHHOrO BuAa Bapbi-
PYETCS OT BENWYMHbI AHTPOMOreHHON Harpysku w
npeacTaBneHa Ha pucyHke 1.
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Puc. 1. [JucmaHyus ecnyausas cusbix 2omybel

Mo faHHbIM rpadmka Ha pucyHKe 1 BUAHO, 4TO
B 47 % 3aperncTpupoBaHHOW AUCTaHLMENR BCNyru-
BaHus aBnsetca ananasoH ot 0,51 go 1 meTpa. Ha
OCHOBE MOMYyYeHHbIX AaHHbIX MOXHO caenatb
NpeAnonoxexne, Yto NTuusl OyayT Aepxatbes Ha
9TOM PacCTOSHUM OT pasapaxaroLlero akropa.

Llenb uccnegoBanus: oueHka apdheKTMBHOCTH
OTMYTMBAHWSI CMHAHTPOMHBIX NTUL, C NOMOLLbH
9NEKTPOHHO-UOHHOW TEXHOMOIUN.

3agauum uccnenoBaHus:

1. TeopeTunyeckn onpefenuTb AuanasoH nno-
LWaaw, 3aLnLaeMon Cekumen anekTpooTnyrueare-
ns nruy (30r).

2. OueHnTb 3(h(PEKTUBHOCTb OTMYrMBaHWUS CU-
HAHTPOMHbIX MTUL, C NOMOLLBH 3MEKTPOHHO-MOHHOM
TEXHOMOrNM.

Memoduka onpedeneHusi duana3oHa 3auju-
waemoll nnoujadu

[Ins onpeneneHns Heobxoaumoro Komm4ecTea
cekuymn 0TI ans 3awWmTbl KOHKPETHOTO arpoTEXHU-
yeckoro 06bekTa BBEAEM MOHATUE KO3hPULMEHTa
3awuTbl Ks, KOTOpbIA CBA3LIBAET MAowagb CEeKLmmn
Q0N ¢ nnowaablo arpoTEXHUMYECKOro 06BEKTA,
3alLMLLAEMOr0 3TON CeKLMen:

S35

K,==..
ST s sy

(1)

roe S1 - nnowaab cekum JOMT; S2 — MUHUMAnb-

Has nnowadb 3awuTbl cekuun JOM; Sz — makcu-

ManbHas nrowaab 3awutbl cekyum 0.
Mnowagpb cekuymm Q0N HaxoQuTCs NoO Creayto-

Lwen opmyne:
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Si=axbh. (2)

Gopmynbl  ong  onpefeneHus  3aluiiaemon
nnoLyaan ¢ y4eTom ananasoHa BCnyrsaHus Byayt
UMETb CreayHoLnin BuUa:

S, =(a+2c)(b+2c) —4S,;
S; = (a+2d)(b + 2d) — 4S;.

(3)
(4)

Mpu noacTasnexun B oopmyny (1) BbipaxeHui
(2), (3) n (4) cbopmyna npuHUMaET CreayroLLmi
BUA:

__(a+2d)(b+2d)—4Ss (a+2¢)(b+2c)—-4S, (
- axb axb ’

K,

5)

Mnowaab GOMbLIOTO  KPUBOSIMHEMHOMO  Tpe-
yronbH1Ka onpegenseTcsa cneaytowlen ghopmynom:

d? — mr?2 =
360"

(6)

S6 = Sc? — Scexmopa =
roer=d.

Takum obpa3som,

90°

55 = d? — nd? g
360

=a?-nd?2=a*>(1-%). (7)

4

Mnowaas Manoro KPUBONMUHENHOTO TPeyronb-
HUKa HaiiieM no aHanoruu:

Se=c*(1-5). (8)
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Puc. 2. lNpednonazaemas ducmaryus ecnyausaHusi 0ng 30I1: a — wupuHa cekyuu S0[;
b — d0nuHa cekyuu S0I; ¢ — MUHUMaNbHOE 3HayeHuUe Ouana3oHa, d — MakcuMarnbHOe 3Ha4YeHUe
Ouana3oHa; SmM — nnowads puaypbl ABC; S6 — nnowadb ¢pueypbi DEF; Sc2 — nnowadb keadpama 1;
Sb? — nnowades keadpama 2

Mopcrasnss B dopmyny (5) BblpaxeHus (6)
(7), Hangem Ko3thPULMEHT 3aLLUTbI:

_(a+2d)(b+2d)—4d2(1—§) (a+20)(b+2¢)—4c?(1-3) (9)

3

axb axb

Takum 0bpasom, npegnonaraeMasi Makcumarb-
Has nnowafb 3almThl, obecneymBaemas cekume
QO0I, 3aBUCUT OT reOMETPUYECKOTO pasMepa Cek-
W (a, b).

OueHka aghghekmueHOCMuU omnyaueaHusi cu-
HaHMpPONHbIX nmuy. B HacTOALMA MOMEHT BO-
NpOC OLEHKN 3 deKTUBHOCTM paboTbl OTNyrvBato-
LUMX YCTPOWCTB OCTAETCs Marioudy4eHHbIM [4, 5].

[Ins oueHkn 3hPeKTUBHOCT OTNYTMBAHUA CU-
HAHTPOMHBIX MTUL, C MOMOLLBH) 3MEKTPOHHO-MOHHO
TEXHOMOTUN BBELEM MOHATUE KOapduumeHTa ad-
(DEKTMBHOCTW OTNYrMBaHWS. [JaHHbIN KO3ppULmMeHT
Oygem cuutatb KpuTepueMm ONTUMArbHOCTW B pa-
BoTe anekTpooTnyr1BaTens NTuL;:

ny —np

n==-

ny

(10)
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roe my — YCPeOHEHHOe KOnMYecTBO NTULbl Ha
yJacTke B Nepuoa NPOBELEHUS IKCNEPUMEHTA; N, —
YCTaHOBMBLUMECS YCPEAHEHHOE KOMMYECTBO NTULbI.

YCpeaHeHHbIM MPUHATO KONMYeCcTBO 0cobeit,
KOTOpOe He MeHsieTCs B TeueHue 5 aHen (He 6onee
yeM Ha £ 5 %). SKkcnepuMeHTanbHO YCTaHOBIEHO,
YTO CHWKEHWE KONMWYECTBa NTUL 4O YCPELHEHHOro
3HaveHns HacTynaet yepes 25 gHei.

PesynbTaTbl 3KCNepUMEHTanbHbIX WUcche-
AOBAaHUN. JKCNEPUMEHT MPOBOAMUNCA B TEYEHMe
25 pHen 6ecnpepbiBHoi paboTbl JOIM. Cekuus
OO0l Bbina ycTaHoBMEHA Ha 3aluiiaeMoM 0bbek-
Te 3a 3 AHA 40 Havana aKcnepumeHTa, YTobbl 1c-
KMOYNUTb UCNYT NTULbI HOBBIM ODBEKTOM Ha MecTe
Ux Kopmnenus. Konnyectso NTuy (hMKCMpoBanoch
Kaxabli A€Hb AKCMEPUMEHTA B TEYEHWEe BPEMEHM
KOpPMNEHUST Ha 3awmiiaeMoMm obbekte (2 vaca)
(hOTO U BUAEOCHEMKOIA, PE3ynbTaThl 3aHOCUNUCH B
KypHan aKcnepumeHTa.

lpoBeaeHne 3KCNepUMEHTa nokasaro, YTo Cy-
LeCTBYET Hekasi 3aBUCUMOCTb MeXAay ANUTENbHO-
CTbl0  OTCyTCTBMA ronyben Ha 3awwuLaemom
00bekTe M NPOAOIKUTENBHOCTBI0 OTMYrMBAKOLLMX
MEpPOMNPUATUNA.
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B nepsble naTb AgHeid paboTbl YCTAHOBKW OT
KopmneHus Ha obbekte oTkasbiBaeTcs 18 % ot
obuero konuyectsa ctau. K aTon rpynne oTHOCAT-
cq Haubonee nyrnuBble W OCTOPOXHbIE OCODM.
B nocnegytowme gHU KONNYECTBO 0COBEN M3MEHS-
eTCA HennHenHo. CnyyaitHoe yBenuyeHue Konuye-

ctBa ocoben 00YCNOBMEHO MOSBNEHWEM MTUL,
npuneTteBwux Ha oBbekT Bnepsble. CTabuUnbHbIN
ahhekT OTnyrMBaHus HabnopaeTcs NpUMEPHO
yepes [ABe Hedenu exeaHeBHOW paboTbl YCTaHOB-
KW, KONMM4ecTBO 0cobel B 3TOT Nepuos YMeHbLUM-
nocb Ha 75 %.
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Puc. 3. S¢ppekmusHosHocmb omnyausaHus 30[1

[MonyyeHHbIn rpacuk OMMUChbIBAeT W3MeHeHue
KonuyecTBa NTUL OT BpeMeHU GecnpepbiBHOW pa-
6oTbl ycTaHoBKK. [lonyyeHHyo 3aBucumocTb n=f(t)
ONMUCbIBAET YpaBHEHME

n2 = 0,786t2 - 39,733t + 559, 55, (11)
roe N2 — YCTaHOBMBLUEECS YCPEOHEHHOe Konnye-
CTBO NMTULbI; t — KONMYECTBO AHeN HecnpepbIBHON
paboTbl OTNYr1BatOLLEN YCTAHOBKM.

[aHHoe ypaBHeHue OygeT crnpaBefnueo Ans
nepuoga NpoBeaeHs akcnepumeHTa (25 aHen).

MofcTtaBuB MOMyYeHHbIe 3KCMepUMEHTarbHbIE
[aHHble B YpaBHEHWE, onpegesnum KoapduumeHT
9(h(PeKTUBHOCTK OTNYrMBaHUSA AN YCTPOWACTBA Ha
OCHOBE 3MEKTPOHHO-MOHHOW TEXHOMOTWK:

n=(471-57)/471, (12)

n=87.9 %.

BbiBoabl

1. [lpepnonaraemasi MakcumanbHasi nnowadb 3awuTbl, obecneynBaemas cexkupein S0 3aBucnT oT
reoMeTpUYECKOro pasmepa Cekumm (a, b), a AanasoH 3awmiaemMoi nnoLlaamn onpeaenseTcs no opmyne

(a+2d)(b+2d) —4d*(1—7) (a+2c)(b+2c) — 4c*(1 -

3 axb

2. [Ins oueHkn apdeKTUBHOCTU OTMYrMBaHUS

ucnonbsyem  KoaPuUMeHT  3aeKTUBHOCTH
_ng—ny
==
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axb

3. [lo pesynbTatam aKkcrnepuUMeHTanbHbIX UC-

CrnefoBaHun ahPEKTUBHOCTL OTMYrMBaHUS COCTa-
Buna n = 87,9 %. CrnyyaitHo yBenuyeHue konuye-
ctBa ocoben 00YCMOBMEHO MOSBNEHWEM NTUL,
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yepes [Be HeAenu exenHeBHOW paboThbl yCTaHOB- 206.
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