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Hble pesynbTarbl BbIMUCIIMTENBHOMO akcrepumenTa / A. A. Muxees, ®. A. Muxees // Buonorus,
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Tabn. -2, un. — 10, 6ubnuorp. — 25.

Ha ocHoBe MaTemaTM4ecKkon MoJenu NpoBeAeH BbIYMCNUTENBHBLIA AKCNEPUMEHT MO U3yye-
HWi0 oBnaenuealolleil cnocoBHOCTU NOBYLWEK B OTHOLIEHWW AOHHbLIX Becno3BoHo4YHbIX. B xoae
3KCMNEpPUMEHTa BapbUPOBaNnChL MOAenbHbIE NapaMeTpbl, 3afaloLme yCnoBust cpefbl, NpocTpaH-
CTBEHHOE pacnpeAeneHne U NoBeAeHUe XXWBOTHbIX, AeNCTBUE NPUMAHOK, a Talkke KOMM4ecTBo K
pacnonoxeHne NOBYLUEK. YCTAHOB/IEHO, YTO B Cryyae MOBYLUEYHOro Nopsaaka xapakTepucTUku
NPOMbLICNIOBOrO AeNCTBUA NOBYLUEK NOMOXWTENBLHO 3ABUCAT OT CKOPOCTW TEYEHWS, a yKa3daHHble
3aBMCUMOCTM, B CBOID Ovepedb, NOABEPKEHbl BMUAHMIO NPOCTPAHCTBEHHOWN arpernpoBaHHoOCTU
KWBOTHbIX. B HauMeHbLLEH CTENEHW BNUSHWE arpervpoBaHHOCTU KacaeTcs nnowaau addektue-
Horo o6noBa — xapakTepUCTUKK, OrpeaensemMoil No yrnoeam Ha NoByLIKY KanubpoBOYHLIM METO-
[oM. B aToll cBA3KM caenaH BblBOL O TOM, YTO Ha3BaHHasi BENUYWMHA AaeT NPeuMyLLecTBO npu
pacdyeTe 3anaca C HEeM3BeCTHOW NPOCTPaHCTBEHHON OpraHW3auvein Ha OCHOBE NOBYLLEYHbIX WH-
Aekcos. NokasaHo, YTO ANA OAMHOYHOW NOBYLLKM NAowwanb 30Hb 06noBa UMEeT BblpaXeHHbI
MaKCUMyM B Y3KOM Aunana3soHe ckopocTei TedeHus (2—6 cm/c), oTCcyTCTBYIOWNiA B cny4yae nopsagka
¢ GonbLUKMM YUcnoM NoByLIeK. Pe3loMMpOBaHO, YTO NPOMbICEN NOBYLUKaAMKU, U BOODLLE NpUMaHu-
BaIOLMMKU OPYAUSMW, B LIENOM pe3ynbTaTUBHEE MPU Hanu4iuvM TEYEHWIA, YeM B 3aCTOMHbIX BOAAX.

Mikheyev, A. A. Influence of currents on trapping activity: preliminary results of computation
simulations / A. A. Mikheyev, F. A. Mikheyev // Water life biology, resources status and condition
of inhabitation in Sakhalin-Kuril region and adjoining water areas : Transactions of the Sakhalin
Research Institute of Fisheries and Oceanography. — Yuzhno-Sakhalinsk : SakhNIRO, 2008. —
Vol. 10. — P. 35-56.

Tabl. - 2, fig. — 10, ref. — 25.

A mathematical model was used for computational experiment to study a trap fishing
capability for bottom invertebrates. Model parameters that specify environmental conditions,
spatial distribution and behaviour of animals, and bait effect as well as the number and location
of traps have been varied during the experiment. In the case of trap array, characteristics of
trapping activity were ascertained to be positively depended on the current velocity. For their part,
these dependences are affected by the spatial aggregation of animals. The aggregation impact
is minimal regarding to the area of effective sampling (catch per trap using a calibration method).
Thereupon it was concluded that this characteristic advantages when calculating a stock size
with unknown spatial organization based on trap indices. The fishing area for a single trap was
shown to have a distinct maximum within the narrow range of current velocities (2-6 cm/sec)
that is absent in the case of several traps in a trap array. The trap fishing and baiting gears in
general are estimated to be more effective in waters with currents than in stagnant ones.
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BBEJIEHHE

[NepBast u3BeCTHAs aBTOPaM Hay4Hast TEOPHs, KaCaIOIasics paboThl IACCHBHBIX MPH-
MaHHBAIOLLMX OPYIMH JIOBA, IATUPYETCs CepeAuHOM nporioro Beka (Moran, 1951). He-
CMOTPS Ha IOCTATOYHO MPOIOIDKUTENBHYIO H MIIOI0TBOPHYH) UCTOPHIO HCCIIEJOBAHUMIA, pa-
©0THI 110 HA3BAHHO# TeMe IPOJIOIDKAOT MMyOIMKoBaThes (AHMCHMOBA U JIp., 2006, Cecna-
BuHckwmid, 2007; Winger, Walsh, 2007). Kak npeacrasisiercs, yCTONYMBBINA HHTEPEC UCCIIe-
JIoBaTeiei K yKasaHHOM npoGieMaTHKeE MOIONpeBaeTCs, C OJHOM CTOPOHBI, JKeJIaHHEM 110~
HATBH CJIOKHBIN MEXaHW3M B3aUMOICHCTBHS JKUBOTHBIX C MPUMaHKAMH, a ¢ JIPYrof — LIEH-
HOCTBIO PECYPCOB, H3BIMAEMBIX B [IPOMBIIILIEHHOM MaciuTade NpUMaH1BaloLIMMK OpY/In-
amu. BMecTe ¢ TeM HCrob30BaHHe OCHOBHOTO JOOBIBAIOIIETO OPY/IUs B KAYECTBE HHCT-
pYMEHTA /17151 OLIEHKH 3ar1acoB MPUMEHUTETBHO K JIFOOOMY IPOMBICIIOBOMY OOBEKTY HMEET
bl psin npeumytiects (MBanos, 1994). B naHHo# CBsA3M OTHOM M3 aKTyaJIbHbIX 387184
SBISIETCS OMNPEIEICHNE XapaKTePUCTHK MPOMBICIIOBOTO JIEHCTBH JIOBYIIEK B OTHOILEHHH
JIOHHBIX 6ecro3soHouHBIX (Muxees, 2002). OnHako 310 Ype3BbIYAHHO CI0MKHASA 3a/1a4a,
MOCKOIIBKY NPOMBICIIOBAsSi AKTHBHOCTH JIOBYIIIKH, TO €CTh €€ CIOCOOHOCTH NPUBJIEKATh U
YAAB/IMBATH THAPOOHOHTOB, 3aBHCHT OT GOJTBILIONO UKC/Ia (PAKTOPOB: KOHCTPYKLIMH, CBOWCTB
[MPUMAHOK, COCTOSIHMS1 JKHBOTHBIX H YCITOBH# oxpyatoteit cpeawl (Miller, 1990).

MHorue aeTaiu MexaH|3Ma rorajaHus 6ecro3BOHOYHbBIX B JIOBYLIKH W3yUYEHBI 10~
crarouno xopouuo (Sainte-Marie, Hargrave, 1987; Sainte-Marie, 1991; Xu, Millar, 1993;
Moore et al., 2000; Nishiuchi, 2003; Winger, Walsh, 2007). U3secTHo, uto 60s1b1110€
BJIMSHHUE Ha MPOLIECCHI PUMAHUBAHUS M [IOMMKH )KMBOTHBIX ITACCUBHBIMH OPY/IHSIMHU JIOBA
OKa3bIBalOT NpuAoHHble TeveHus (Himmelman, 1988; McQuinn et al., 1988; Lapointe,
Sainte-Marie, 1992; Diaz et al., 2003; Forward et al., 2003). OaHako B JaHHOM BOIpoce
OCTaeTCs elie MHOTO HesACHONo. CrieIyeT He yITyCKaTh U3 BHLY, YTO ONPEIE/ITh BKJIa1
JFOOBIX a0HOTHYECKUX (PaKTOPOB B U3MEHYHBOCTD NPOMBICJIOBBIX XapaKTePHCTHK JIO-
BYILIEK B YCIIOBHSIX i1 Sifu BECbMa HEMpOCTO. B nogo0HbIX CHTyaluaX ansTepHaTHBO#M
WJIM JIOTIOJTHEHUEM K HATYPHBIM UCCIEA0BAHUAM MOKET CTaTh BBIYMCIMTE/ILHbIN JKCIIe-
pument (Kypaiomos, Manunerxui, 1988). 1ot noaxo noapasyMeBaeT BbINOJIHEHHE
CepUH MMUTALIMI H3Y4aeMOTo MPOLECCa Ha KOMITBIOTEPE Ha OCHOBE MATEMaTH4eCKOM
moaeu. Takas moaens Obina pazpaboTaHa HAMH TSI U3YYEHHUS [IPOMBICIOBOIO JIeH-
ctBus noByiuek (MITJIJT) B OTHOIIICHMM JAOHHBIX JKMBOTHBIX M 3aTEM PEaTH30BaHa B BUIC
O/IHOMMEHHOM KOMITBIOTEPHOH rporpaMmabl. C NOMOLIBIO NOC/eAHeH ObLI TPoBe/IeH
BBIYMCIIUTEILHBIH SKCIIEPUMEHT, LIEJIb KOTOPOTO COCTOSIA B aHAJIN3E BJIMAHHS TEHEHHU I
Ha MPOMBIC/IOBbIE XapaKTEPUCTHKM JIOBYLIIEK.

MATEPUAJI U METOJIUKA

B kayecTBe MarepHana s Hecse10BaHui Oblia KCToIb30BaHa MOJIeTbHAs NOTTY-
JIALHS M3 OJTHOM THICAYM Ha/IE/ICHHBIX METKaMH JIOHHBIX JKMBOTHBIX. [lonynsiuio creHe-
PUPOBAIIH Ha KOMITbIOTEpE ¢ Tiomolkio niporpamMmel MITJ1JT, pasmectus ocoGei B Koop-
JIMHATaX ¢ paBHOMEPHO-CJIy4aitHbIM pPacipe/Ie/IEHHEM U arperupoBaHHBIM CO CITy4aii-
HEIM BLIOOPOM PacrioyIoKEHHst LEHTPOB IATEH U MX pa3Mepos (puc. 1). BHyTpH nsiteH
IJIOTHOCTH 0cobeit yObiBalia OT LieHTpa K rnepup)epruu 1o HOpMaIbHOMY 3aKOHY. YKa3aH-
Has TOIYJISLMs Obia MOMELIeHa B KBaApaTHYro obnacts muiomansio 1 k8. kM. Jlosyi-
KH B IOPSAZIKE PasMelaiv depes3 paccTosHKue, He npesbimaroee 15 M. Koopaunarsr
JIOBYLIEK B MOPsAKE 3a1aBanu popMyaMu:

L(i ~1)
x‘; =xl+ > +gx(i)’
(M -D\1+1g°a
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L(i-Diga
q
(M -1)\1+1g°
rae L — [uiMHa nopsiyika; @ — yroj MesKiay JMHHeH nopsaka v ocbio x: i = 1,2,...,M —
HOMEpA JIOBYIIEK; M — YHCIIO IOBYIIEK; &,(,), € ,(,) — CydakHble BEIMYUHBI, pacripe/ie-
JIEHHBIE N0 YCEYEHHOMY HOPMaJIbHOMY 3aKOHY C HYJIEBbIM CPEIHMM B JHana3oHe OT
+s5 / V2 ; $—MaKcHMAIbHOE PACCTOSTHUE MESK/LY JIOBYLIKAMH B TIOPSIKE: § = L/ (M - 1).
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Puc. 1. Tunei npocmpancmeennozo pacnpedenenus OOHHbIX HCUGOMNHBIX 6 OKPeCmHOCmU
nopaoka us 100 nosywex npu nposedeHul BLINUCIUMENbHO20 IKChepumenma.: A — pasnomepnoe;
5 — azpezuposannoe

Hpumewanue: nosyuiku RPOHYMEPOEAHbLI CEEPXY GHUS.

Taxum o6pazom, B MITJT normyckanuce ciryyaiHble CMEILEHMS NO3HLIMHI JIOBYLLEK
OTHOCHTEJIBHO JIMHUH MOPs/IKa, Hen30eKHbIE [P peallbHOM NMOCTaHOBKE, ¢ €CTECTBEH-
HbIM OFpaHHYEHHEM Ha MAKCHMAITLHOE PacCTOSHUE MEXK Y JoByIIKaMu. B psine ciyva-
€B LISl CPABHEHHSI HCTIONb30BAJTA OIMHOUHYO JIOBYILKY. COrIaCcHO MOJIEJIH B LIEHTpax
JIOBYLIEK OBLTH MOMEINEHBI IPUMAHKH B BUJIE TOYEYHbIX UICTOYHHKOB Maccoi 100 r kax-
[11asi, BBIZICNISIFOIINE ATTPAKTAHT C OrPaHUYEHHBIM CPOKOM JEHCTBHS M NPSIMO ITPOTOPLHO-
HAJIbHBIM BPEMEHH 3aTyXaHUEM.

Mopeib MPOMBICIIOBOTO AEHCTBHS JIOBYIIEK SBJISETCS PA3BUTHEM MOJIEIH «XHLI-
HUK—TIPUMAaHKay [1s1 JOHHBIX Oecrio3BoHouHbIX (Muxees, 2001). B MITIJI anis onuca-
HHS [IPOLIECCa MOMCKA PUMAHOK HApsi/ly ¢ XeMOTAKCHCOM HA UCTOYHMK 3ariaxa UCroib-
30BaH M PEOTAKCHC JKUBOTHBIX OTHOCHTENIBHO BCTPEYHBIX IMOTOKOB Bozibl. Kpome Toro, B
3TO# MOIEIM MOANDHULIMPOBAH PSi/i MEXaHU3MOB ITOBE/ICHHS )KUBOTHBIX. BEpOSTHOCTH
BH3YaJTLHOTO OGHAPYKEHHS H TIoNajaHust 0coOei B JIOBYIIKY B 3aBUCHMOCTH OT paccTo-
STHMS1 Y HAITOJTHEHHS OTIPE/ie/IeHa Ha OCHOBE MPaBUIT «HeueTKoM orukuy (PyTKoBCKas v
ap., 2004). BepositTHOCTH OGHAPYKUTH 3araX MpH MIOPOTrOBOi KOHLIEHTPALIMH aTTPaKTaH-
Ta CMOJEIMpOBaHa Ha ocHoBe MeToia MonTe-Kapno. [Tonck Makcumyma KOHLIGHTpa-
IIMH B 110JI€ aTTPAKTAHTA OCYLLECTBIICH C OMOILBIO MPOCTON0 SBPUCTHYECKOTO MPaBU-
J1a: HAXOJIWJIK FEOMETPUYECKHIT LISHTP TPEYTroJIbHUKA, BEPLIMHAMH KOTOPOTO ABJISUTUCEH
TPH MOCIIeA0BATE EHbIE TIO3ULIMK 0COOH, NEPEMEILAIOIIEHCs O 'PaJIMEHTY aTTPaKTaH-
Ta B HENOCPEICTBEHHOH OMU30CTH OT HCKOMOHN TOYKH.

MeToauKa ucclieI0BaHHs 3aKTI04aIack B MPOBEJIEHUH MHONOKPATHBIX HMUTALIUH
npouecca josa Ha ocHose MILJIJI, B pe3ysbrare KOTOPBIX MPH Pa3THYHBIX CKOPOCTAX
TEeYEHWs OTIPEIEIIATH XapaKTePHCTUKH MPOMBICIIOBOIO AEHCTBUA JIOBYILEK: ILIOLLA/Ib 30HbI
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o6oa (30), koaddumenT ynosucroctu (KY) 1 ckopocTh HaroIHEHUSL, 3HAYSHUS U151
napaMeTpoB MOJIEJIM IPH BBIMOJHEHWH 3aTUIAHUPOBAHHOIO BHIYMC/IUTEILHOIO SKCIIEPH-
MeHTa rpuBeieHb! B Tabmune 1. JIuHuo noBy1e4yHoro rnopsijika pacrnosnarany npudau-
3UTEJIBLHO MEPNeHINKYJIAPHO BEKTOpY TeueHus. Bo Beeit nccneayemoii obnacty 3anasa-
JIM OJTHOPOJTHOE CTAlIHOHAPHOE [10J1€ TEUCHUH,

Tabauua 1

Mapamerper MITAJI nps npoBeieHHH BbIYHCIARTEIBHOIO IKCIIEPHMEHTA

Iapamerp 3Hauenne

Koadduunent ropusonranstoii TypOynentnoii muddysun (k), kB, cM/c 100
KoatduumenT nornomenns arrpakranta B Mopckoi Boe (), r/(iyd. M x cyT.) 0
CxopocTts TeueHus (v), cm/c 0-20
Yron Mexay BEKTOPOM TEICHHA M OCBIO X (@), Ipajl. 45
KoauuecTro arrpakranTa B npumanke (Q), r 100
BeicoTa cnos ocpeaHenus (1), M 1
MakcumalbHas CKOPOCTh JABUIKEHHS 0CO0H (), MMIB/CYT. 0,6
CyTouHBIH paguyc HHIMBUIYATEHOH aKTUBHOCTH (0,,), MHIIb 0,2
[Toporosasi KOHIIEHTPALMA 3aMaxa, BOCIPHHHMAEMAas SKHBOTHBIM (d,), MI7KY0. M 0,001
CranjapTHOE OTKIOHEHHE IS CPEIHEH YYBCTBHTENBLHOCTH K 3anaxy (o,), Mr/ky6. M 0,01
BpemenHoi mar JMcKpeTH3alin nporecca noucka (Ar), MuH. 10
TponomkurensHocTs nekicTBus npumanku (73), cyT. 1
ITponomxHTeBHOCTE 3acTOA NOBYIIEK (T, CYT. 2
MunuMaiLHOE BpeMsi 3alI0MHHAHUS MPAIUEHTA 3anaxa (Ty,), 4 3
MakcHMalibHOE BPEMS 3AIMOMHHAHMS MPAIHEHTA 3aMAXa (Ty,y), CYT. 3
Bpemennoii war pacuera muieiida (Ar'), Mun. 1-5
BeposaTHocTs nmoeopota ocobu npu 6ayxianun (p) 0,5

Hpumeuanue: omnocumenvio obosnauenuii u sHavenui napavempos cm. (Muxees, 2001).

XapakTepHbie pazmepbl 30 JIOBYILKHA PaCCUMTHIBAIIM KaK BEIOOPOYHOE CpejiHee Mo
BCEM JUCTAHLIMAM, UpOﬂ,‘leHHBIM JKHBOTHBIMH 10 JIOBYIICK C MOMEHTA HX IIOCTAHOBKH:

ﬂ(xuf _xi)2 +(yLk y )Z]EZ

ek, ’

G

rae X, .V, — KoopanHaTel ocobeil Ha MOMEHT BpemenH 1=1; k=1,2,....N — Homepa
MeTOK; N —YHMCIEHHOCTb MOMYIALMH; Cﬂ,-) — KOJTUYECTBO 0CO0ei, MK MONaBIINX, WITH
0GHapyKMBIIMX i-TyIO JIOBYIIKY; K, — MHOXKECTBO METOK TeX 0¢0o0eii, KoTophIE, COOT-
BETCTBEHHO, WX MOJIOLILTH K /-TOM JIOBYLLIKE, WJIY [TONAJIK B Hee.

Takum o6paszom, pasmepsi 30 ObUIH BBIYHCIICHBI B IBYX BapuaHTax: JUis 0cobeH,
npuOBIBLUMX K JIOBYLIKe, U U151 ocobeil, nonasiuux B Hee. HeobxoaumocTsb Takoro noj-
xoja k onpenenenuto 30 Oyaer 0OcyxkaaTbes B JaHHON cTaThe.

Jlnst ouenky pajipyca 30 pacCHMTBIBAIN CTAHAAPTHYIO OIIHOKY 71, :

R=
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IMnomane 30 Kamoii JOBYUIKM HAXOMMIM Kak Miomanb kpyra: S, = zR’,
i=12..M

Oummbky cpeaneii imomanu 30 S = zZR” nojyyanu B IMHEHHOM NPUOTIDKEHUN:
mg =27Rm, .

KoadpuimeHT yiioBUCTOCTH /151 I=TOM JIOBY LK PACCUMTHIBAIIM, COIIACHO MPHHATO-
MY ONIPEIe/ICHHIO, Yepe3 OTHOLLEHHE YIOBa K YMCICHHOCTH JKUBOTHBIX B 30HE 00J10Ba
I~TOM JIOBYLLUKH Ha Hauao jjopa N : g, = C.f‘./Nl ;

CranpaprHyto ommOKy Uit KY Haxouiim 1o BceM JOBYILIKaM B MOPsAKE:

q:

|-
M=
=

Kpome Toro, Beramciisim mioias sddexrisHoro obnosa (Miller, 1975), nns koto-
PO MCTIOJIB30BAH clieyioLyto popmyy (Muxees, 2001): S, =¢gS'.
OwmOKy 9TOi BENTMUHUHBI PACCUUTHIBAIM B JIMHEHHOM NPUOIMKEHUN:

m, = \/(qms )2 + (qu)z .

JIMHAMHUKY HAKOTLIEHHOTO Y/I0Ba, TPEJICTABRIISIFOLLY O HECOMHEHHBIH HHTEpeC ¢ TOY-
KH 3pEHHs XapaKTEPUCTHKH MPOMBICIOBOH aKTUBHOCTH JIOBYLLIKH, alPOKCUMHUPOBAJIH
CIIEIYIOLIEH TEOPETHUECKOH 3aBUCHMOCTBIO:

C,()=dafi-e™). (1.1).

INapamerp a 3aj1aeT ropusonTanbHyto acummroty dynkimn C, (¢), To ects xapak-
TePU3YET YPOBEHb HACKIILCHMS JI0BYLIKH. [TapameTp b onpenensier KpUBU3HY yKasaH-
HOM (PYHKLMH, M I0TOMY PacCMaTpPUBAJICS HAMH KaK y/I€/IbHas CKOPOCTh HANOJTHEHHS
noeyiky. Jlanee Gynem cebuiarbes Ha rpaduk pyHkumu (1.1) kak Ha KpUBYEO HaroJIHe-
HUSI JIOBYLLIKH.

Jlns nopsiika u3 100 noymiek nmpoBesn ueThipe cepun nmutanuii. Kaxxnas cepus
COOTBETCTBOBaJIa KOMOWHALIMM OFIHOTO M3 JIBYX THITOB [POCTPAHCTBEHHOIO pacpeie-
JleHus (paBHOMEPHOE WITH arperupoBaHHOE) M OHOTO U3 ABYX crocoboB pacueTa (1o
NOHMaHHBIM WJIH TPUOBIBILIMM K JIOBYIIKE #KHMBOTHbIM). Takol nnan skcriepumeHTa ObL1
BBIOpaH /151 TOTO, YTOOBI y4eCTh BIMSHUE HA3BaAHHBIX (DAaKTOPOB Ha 11OJIyYEHHBIE pe-
3ysisTaThl. B KaX10# cepun CKOpOCTh TeUeH i BapbHpoBasiack B quanasoHe 0-20 cm/c
¢ 1arom B 2,5 cm/c (neBATh rpafauuii) no nsaTh UMHTALMIA KaXaas: UToro — 45 uMUuTa-
Lii B cepum. Kpome Toro, 10noHUTENIbHO ObLIO IPOH3BEIEHO IO OAHON UMHTALIMH NIPH
3Ha4YeHUsIX ckopocTh TedeHus 5, 10 120 cm/c ¢ Lenbio 6osie 1eTanbHO OTpeesTuTh J1JIsl
HHX XapaKTEePUCTUKH MPOMBICIIOBOIO A€HCTBHSA OBYLLEK B nopsake u3 100 soBymiek B
cJlydae arperupoBaHHOIO pacripeieneHus xHUBOTHbIX. Hakonel, 1uis cpaBHeHHs npoBe-
s ceputo u3 10 umurariuit 06:10B0B OMHOYHOMN JIOBYIIKOH paBHOMEPHO pacnpe/e/eH-
HBIX KHMBOTHBIX B Hana3one ckopoctei TedeHus ot 0 10 100 cm/c ¢ warom 1 cm/c.
Panuyc 30 Ha OCHOBE pe3y/bTaToB AOMONHUTENbHBIX UMHTALIMIA paCCUMTBLIBAIN OJHUM
crnocoBoM, a MMEHHO — 110 TTOHMAaHHELIM 0CO0IM.,

HMcnoss3oBanHas HaMK YMCICHHAsA anfpoKCUManus ypaBHeHHs tiieidga (Muxees,
2001) obycnapimBaia CHIBHYIO 3aBHCUMOCTb PE3YJ1bTaTOB OT BPEMEHHOTO Lara pac-
yera. [Tpu BEICOKMX 3HAYEHUSIX CKOPOCTH TEUEHHUs1 B MOJEIMPYEMOM T0JIE aTTPAKTaHTa
BO3HHMKa/IM apTe(aKThl B BU/E JOKaIbHBIX CTYCTKOB BOJb OCH ITOTOKA H MPOMUCXO/LUII
OTpHBIB HUIEH(a 0T MPUMaHKH — TeM Jlajibllie, YeM Bbile Oblia ckopocTb. C apyroi
CTOPOHBI, YMEHBILEHHE BPEMEHHOIO HHTePBaJia HTepaLHu BICKIIO 3a cO00 3HaUnTe b=
HbI# pocT 001ero Bpemenu pacueta. Hanpumep, npu miare B | MUHYTY 0/1Ha UMATALIHS
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asst 100 oBylIeK U arperupoBaHHOTO paciipe/iesieHusl )UBOTHBIX 3aHAMANA OT 6 10
7 yacoB, a npy ware B 5 MuHyT — 0T 40 MHHYT 10 1,5 Yacos pacueTHoro Bpemen. [Tpn
MPOBEICHUH CEPHM U3 3aTTIAHMPOBAHHBIX 45 UIMUTALMIH NPH LIare B 5 MUHYT NoTpeGoBa-
JIock OT 2,5 (arperupoBaHHoe pacnpejiesieHue) 10 4 CyTok (paBHOMEPHOE pacTipesiesie-
HUE) PACYETHOTO BpeMeHH. UTOOKI He MOBTOPSTH T€ %€ MMUTALMH C [arom B | MUHYTY,
HEOoOX0MMO GbLIIO IPEIBAPUTENLHO YORIHTECS B CXOJCTBE Pe3yiThTaToB, NONy4aeMbIX
MpH pacyeTax ¢ WaroM B 1 ¥ 5 MUHYT COOTBETCTBEHHO, UTO U GbuIO caenano. s
3TOTO BEIOPAJIM M3 pacCMaTpHBAEMOTO THAITA30HA MAKCHMAJIBHYFO CKOPOCTH TEYEHMS B
20 cm/c ¥ IpoBeH OT OJHOI 10 MSITH KOHTPOJIBHBIX MMUTALIA LISt IBYX PA3THYHBIX
MPOCTPAHCTBEHHBIX PACTIPE/ICNICHHMIA, IBYX CrIOCOOO0B pacyera pajiyca 30 U ABYX BeJu-
YHMH BPEMEHHOTO Lara Npy pacyerax Luieida.

OueHKH 1apamMeTpoB MPOMBICJIOBOTO ASHCTBHS JIOBYLIEK YCPE/IHSAIM 10 CEPHAM
MMHTALUH 1151 PUKCHPOBAHHBIX HCXONHBIX JIAHHBIX (NApamMeTPoOB MOJIEH, HPOCTPaH-
CTBEHHOTO pacripeaeneHus 0co0eH 1 ro3uiii Tosyitek). I Ipu 51oM cranaapTHble OLmMOKu
A1 OLEHOK IO CePHH BHIYMCIISTU KaK CPEIHEKBA/IPaTHIECKHE OT COOTBETCTBYIOLIMX
OLIMOOK M0 UMHUTALIUAM.

PE3YJIBTATBI

B Xoz1e KOHTpOsIbHBIX MMHTaLMI GBLIO YCTAHOBIIEHO, YTO 3HAYeHUs paauyca 30
JIOBYIIICK B MOPSI/IKE, MOTY4EHHBIE IS CKOPOCTH TeueHus 20 cm/c, NpH yBeIMUEH!H 111ara
pacyera uuieiia c 1 10 5 MUHYT U3MEHSTUCH OYeHb ciiabo. PaccMaTpuBaembie 3Have-
HUs 3aMETHO PA3IH4aIHCh TOILKO MEX Ty TUTIAMH NIPOCTPAHCTBEHHON OpraHM3aiuu
)KMBOTHBIX (PHC. 2). JIerko BUIETh, 4TO B CIIy4ae arperupoBaHHOM MOMYJISUMMA paarychl
30 snoBywiek 06pasyloT TPU BblPasKEHHbIE CTYTIEHbKH, KOTOPBIE JIOBOILHO TOYHO COIVIa-
CYIOTCSl € MOJIOKEHUSAMHU CKOTUICHHH )KMBOTHBIX B0 IMHUM TIOpsaKa (cM. puc. 1B).
[Tpu 5TOM BBICOTBI CTyNEHEK GIIM3KHM MO BETMUMHE PACCTOSHUSM MEKLY TIOPAIKOM U
COOTBETCTBYIOLIMMM NATHAMH YHc/ieHHOCTH. [IpudnHa ykazanHo#M 611M30¢TH B TOM, 4TO
MPH 33/IaHHOM CKOPOCTH TEYEHHMS 3ar1ax JJ0CTUrajl IPaHHULIbl HCCTIeAyeMOoii 0B1acTH yiKe
uepes vac. Jjist npeo10/1eH|s MaKCHMabHOM B Mpeiesiax 3ace/IEHHOro y4acTKa Juc-
TaiuK B 700 M 10 NpsAMOi JXMBOTHBIM TpeboBasioch 4y Th Gostee 15 yacoB npu 3aaaH-
HOM cKopocTH aBuKeHHs 0,6 Mub/cyT. B utore Bce nmovyssiiune 3anax ocobu Obiiu
CHIOCOOHBI yCTIETh K IPUMaHKe 3a Bpemst 3acTost. CieLyst JaHHOM JIOTMKe, MOYKHO Npe;i-
T0JIaraTk, YTO NPH OJAHOPO/IHOM HaYa bHOM pa3MellieHHH )KUBOTHBIX paauyckl 30 J10-
BYLIEK IOJDKHBI OBLIH Obl PABHOMEPHO CJTy4aifHO BapbHPOBATHCS OTHOCHTEIIBHO CPe/l-
HETO pajiyca 1o BeIOOpKe, TO €CTh NOAYMHATELCSA pacrpeaeeH o Gemnoro wyma, Oji-
HAKO M0Ka3aHHOE Ha MPABOM HIKHE MAHEIM PUCYHKA 2 pacripe/ie/ieHHe paZinycoB HMe-
€T MHO# BHI. MOXKHO 3aMeTUTB, YTO pajiiyChl, H300paKEHHbIE HA PHCYHKE, IPHMEPHO
PaBHbI PACCTOSHUSIM OT COOTBETCTBYIOLUMX JIOBYILIEK JI0 IPaHULIbI HCCIIELyeMoi obac-
TH, PacrioIOKEHHOI HUKe No TedeHuto (puc. 3). Eciu 661 3acenennas obnacts Obiia
HEOTPaHW4YEHHOM, TO pacrpe/iesieHHe PaJIMyCoB BIOJIb JIOBYLIEYHOTO MOPS/IKA NPEICTaB-
510 Ob1 coO0H Genbli 1yM, Kak U MPeNoaraioch Beiine. B 1aHHO# CBA3H MOYKHO
BbIJBHHYTb TE3MC: arperupoBaHHOCTD NOMYJISLMHU Kak (hakTop aJis GopMUPOBaHKS 30H
0010Ba NTOBYLIEK BajKHA B HE MEHBILIEH CTENEHHU, YeM TIPUMAHKA WITH TeUSHHSL.
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Puc. 2. 3asucumocme paduyca 30Hel 0broea noeyuiku 6 nopaoke uz 100 nosyuwex om muna
pacnpedenenus u cnocoba pacvema npu ckopocmu medenus 20 cm/c; no pesyiemamam 6viuuc-
AUMENLHO20 IKCHEPUMEHMA
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Puc. 3. [1neiigh 3anaxa om 100 n106ywex npu ckopocmu meyenua 20 cy/c Ha Momenm spemenu
50 mun.; no pesyrbmamam GbIMUCAUMENbHO20 SKCHEPUMEHMA
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B Tabaune 2 npue/ieHbl yCpeIHEHHBIE KOJTHYECTBEHHBIE XapAKTEPUCTHKHM MPO-
MBICJIOBOTO AEHCTBUSA JIOBYLIEK J/151 BBINOHEHHBIX TECTOBBIX U JONONIHATEIBHBIX HMHU-
Tauui. Elie pas oTMeTHM, YTO CyHIECTBEHHBIX Pa3inyMii B pe3y/iTarax, Moayu4eHHbIX
npu pacyere muiepa c marom B 1 1 5 muHyT, He Habmozanm. He okazan cymecTeeHHO-
ro BIWSIHUS Ha pe3yJibTaThl U cnocob pacuera paauyca 30. Bmecre ¢ Tem pasnuuune
MEJK/1y XapaKTepPHCTUKAMH NPOMBIC/IOBOI aKTUBHOCTH JIOBYIIEK JUIS PA3HBIX THIIOB ar-
PErMpoBaHHOCTH XKMBOTHBIX OpocaeTcs B riaza. Hanpumep, sHauenns KY nourn s 4 pasa
HHWKE /ISl pABHOMEPHOTO pacripejienienu. To e camoe MOKHO cKka3aTh 1 00 ypoBHe
HaChILLEHMS ToBY1IEK. KCTaTh, OTMETHM MPSAMYIO INPOMOPLMIO MEK/LY 3HAYEHUSAMH Be-
JIAYMH a 1 g (eM. Tabn. 2). Jluink Juist yaeabHO#M CKOPOCTH HATlOJIHEHHUSE JIOBYIIEK, TPUBE-
A€HHOM B Tab/u1LEe, OTCYTCTBYIOT SIBHBIE Pa3Huus, 00y CIOBICHHbIE TUIIOM arperupo-
BaHHOCTH.

OueBHAHO, YTO NPEATONOKEHHE, KACAIOLIEecsl CBSA3H POMBIC/IOBOM AKTHBHOCTH
JIOBYIIEK € arperupoOBaHHOCTBIO dKMBOTHBIX, YKPEIUISETCS B CBETE NPUBEAEHHBIX BhILIE
pe3yabTaToB. C JaHHOH NO3HULMK MPECTABIISIET MHTEPEC CPABHEHHE U APYTHX, TOMHMO
paauyca 30, nceneayemeix xapakrepuctik. Ha pucynkax 4—6 nokasansl pacnpejie-
nenus KV no nosyiikam Bo/e 0Opsiika, THCTOIPaMMBI YJIIOBOB M KPUBBIE HAITOJIHEHKS!
IPH CKOPOCTH TeUeHUs 20 ¢M/C — MaKCHMaIbHOM K3 BRIOpaHHOIO Ananazona. [1pu ra-
KOH CKOPOCTH JIerye BEISIBUTH HCKOMOE Pa3jIMyMe, IPHU YCIOBUH €r0 CYLIeCTBOBAHMS.
IlepeuncneHHbIe BbILIE PUCYHKH JIEMOHCTPHPYIOT, Y4TO JICKJIapHPYEMbIH HAMH TE3HC O
IOMHMHHUPYIOIIEM BJIMSHUW arperupoBaHHOCTH AKUBOTHBIX Ha Pe3y/TETaThl PACYETOB MPOo-
MBICJIOBBIX XapaKTEPHCTHK MOATBEPXKIAETCA NPH GUKCHPOBAHHOM CKOPOCTH TEYEHHSI.
B yacTHOCTH, €C/M CpaBHUTE PUCYHKH 4 1 2, TO MOMKHO BUIETH, YTO KO (HLMEHT yii0-
BUCTOCTH J1JIsl arperupoBaHHOMN MOMYIALMH UMEET pacripeiesieHUe, MOYTH 3ePKaJIbHO-
obparHoe k pacnipeaenenuio paauyca 30. Camo 1o cebe Takoe cpaBHEHHE B J10CTATOY-
HOH CTeNeHU TPHBHAJILHO, €CJIM IPHHATH BO BHUMaHuUe crniocob onpenenexus KY. OiHa-
KO J1J1sl PABHOMEPHO [LUIOTHOM NOMY,ISLIMK GOJIBIINE 3HAYEHHUS YIOBUCTOCTH BCTPEYAlOTCS
Ha TOM K€ Y4acTKe JIOBYHIEUHOIO NOPAKA, IJI€ paCToNoKeHbI U 00JIbLINE 30HBI 06710~
Ba. Tem He MeHee, pasnuune Mex Ty pacripe/ie/leHUSMH YIOBUCTOCTH /IS pa3HbIX MpO-
CTPAHCTBEHHBIX arperaLiii HATMLIO, ¥ OHO CBHJICTEICTBYET B M10/163Y BEUIBMHYTOIO BBILLE
Te3uca. CTouib JKe IBHOE pa3inyHe JEeMOHCTPHPYIOT U YaCTOTHBIE THCTOrPAMMBI YIIO-
BOB. 3/1€Ch TAKXKE CTOUT 0COO0 OTMETHTH OTCYTCTBHE OONBIINX YIOBOB M HAJIUYME
3HAYMTEJILHOIO YHCIIa O4eHb MaIbIX (0K0J10 40%) B cilyuae paBHOMEPHOI'O pacrpese-
JIEHMS JKMBOTHBIX. MOKHO IONYCTHTE, YTO XapaKTep rHCTOrPaMMBI BCTPEYAIOIIMXCS B
JIOBYIEYHOM TOPSI/IKE YIIOBOB PEaIbHO OTPAXKAET TUI MPOCTPAHCTBEHHOTO pacipeie-
neHust 001aBIMBAEMONH MOTMYISLIMK HYKE NMOPSIKA 110 TEUEHHUIO, OCOOEHHO NP GOMBIIMX
ckopoctsx. [lposepka nanHoii runoressl — 3ajaua, Tpebyronas JanbHeHIero usyye-
HUs1 K MIMEIOLIAS PaKTUUYECKOE M HayYHOE 3HaYeHHe. ArperupoBaHHOCTb JKMBOTHBIX BO
MHOTIOM JIETEPMHHUPYET KaK CKOPOCTH HATIOJTHEHHS], TAK M YPOBEHb HACKIILIEHMS JIOBYIII-
KM, O Y€M CBH/IETE/ILCTBYET pUcyHOK 6. Takum 0Opa3om, 3aBUCHMOCTB BCeX HCCIIENy-
€MBIX XapaKTEPUCTHK OT NPOCTPAHCTBEHHOTO pacnipeaeneHust ocobei Hammo. [Tornyr-
HO OTMETHM, YTO YPOBEHb HACKILICHHUS! JIOBYIIIEK HE TOJIBKO IPOMOPLMOHANIEH KO QHULK-
€HTY YJIOBMCTOCTH, HO M BECbMa OJIM30K K CPEAHUM YIIOBaM, MOKa3aHHBIM Ha ITPe/IbIIy-
meM pucyHke. Ecian oTa cBa3b yCTOHUHBA, TO CPEHUI YIIOB B HIOPSIKE NMO3BOJSIET yC-
TaHABJIMBATH PeajIbHbIN yPOBEHB HACKILLIEHHS JIOBYILIEK, H, HA0OOPOT, 110 JAHHOMY YPOB-
HIO MOXKHO [IPOTHO3UPOBATH CPEAHHUM YIIOB.
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KoadbdmumeHT ynoemcTocTm

OTHocuTEnbHAR YacToTa KoadbuumeHT ynoBucTocTH

OTHocuTenbHAas YacToTa

Arperupo BAHHOC PACTIPEICIICHHE
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Puc. 4. Pacnpeoenenue koaghghu-
HHeHmd VAoSUCMOCmU RO J08VIIKAM 6
nopaoke uz 100 aoeyuiex dna ogyx pas-
AUHHBIX MUROE RPOCMPAHCMBEHHOZ0
pacnpeoeneHus HUGOMHuIX HPU CKO-
pocmu meyenus 20 emie; no pesyrsma-
MaM euINUCTHMENbHO20 IKCHepUMeHma

Puc. 5. N'ucmozpamma ynoeoe na
Jaosyuiky 6 nopaoxe uz 100 nosyuex oas
06YX pasiuyHuvlx MUN08 Npocmpan-
CMBEHHO20 pacnpedenerus HCugom-
HblX npu ckopocmu mevenun 20 em/c;
nO pesynebmamam Gbl4UCIUMENbHO20
IKCHEPUMEHMA

HMpumevanue: noxazaner cpeonue
Havenus u cmanoapmusvie OwHOKU
VR0808.



ArperupoBaHHOE pacipejie/ieHHe
21 a=6,2340,015 3x3./7108B.;
b=0,17+0,003 1/cyT.

HakonneHHbIA yNOB Ha NOBYLLKY, 3K3.

20 30 40 50 60
MpogomKUTENBHOCTE 3aCTORA, Y.
=S e Tt Puc. 6. Kpusvie nanoanenus
noeyuiku 6 nopsaoxe uz 100 noey-
| mex 0ad 06YX pAIIUUHLIX MUNOE
| NpOCMPAHCMEENHO20 pacnpeoene-
HUsl JICHBOMHBIX APU CKOPOCHU me-
yenus 20 em/c; no pesyismamam
BLIYUCAUMENLHO20 IKCHEPUMEHMA
Hpumeuanue: gpaxm — pesyio-

I o P
-
o

1.8 4 =—Mopenb

| 0.8 ParHoMepHOE pacnpe/ie/neHue i
| 06 a=1,88+0,005 3x3./110B.; | mam sblYUCKUMENbHO20 IKCHepU-
0.4 5=0,07+0,002 1/cyr. MeHma; Mooeib — pesyivmam noo-

2OHKU KPUEOH HANOJIHEHUA N06Yi-
KU, ROKQ3AHbE CPEOHUEe 1 Cmanoapm-
Hble oubKU NAPAMEempos KPUeo
HANOAHENUA, BPEMEHNOU waz pac-
| uema wwelicha pasen | mun.

HakonneHHbIW ynoBs Ha NOBYLUKY, 3K3.

0 10 20 30 40 50 60
MpoAoIKWTENBHOCTE 3aCTOR, Y.

V6eUBIINCH B TOM, UTO PE3YJILTAThl, NOTy4aeMbie NP1 MOJIEIMPOBAHNH LiL1ei(a
PAacUETHBIM LUATOM B 5 MUHYT, PUEMJIEMBI, IPOBEIIH BbIYMCIIUTE IbHBIN IKCIICPUMEHT
110 3aNIaHMPOBAHHOM CXeMe C YKa3aHHOM AUMCKpeTh3aLmei no BpemeHn. Mmoru ranHoro
SKCTIEPMMEHTA TIPe/ICTaBICHbI HA PHCYHKAX 7 U 8. MOXKHO yBHIETD, YTO 3aBUCUMOCTH
BCEX MPOMBICJIOBBIX XapaKTEPUCTHK OT CKOPOCTH TEHYEHHS sIBHO pacnaiatoTcs Ha 1Be
BETBH, 00YCIOBJIEHHBIE ArPErMPOBAHHOCTBIO XKHBOTHBIX B OKPECTHOCTH 0BYLIEK. On-
HAKO B YKa3aHHBIX 3aBHCHMOCTSX HMEIOTCS HIOAHCHI, KOTOPBIE CJIEAYET OTMETHTh.
[Tnowmaas 30Hb1 00108 [PU CKOPOCTSX TEYEHHSI MEHEE 5 CM/C OT arperupoBaHHOCTH
3aBHCEIIA HE CTOJIb CUJIBHO, KK TIPH CKOPOCTSIX, TIPEBBILIAIOIIMX YKa3aHHYIO OTMETKY. B
JManasoHe ckopocreii 5-12,5 cm/c Habmonay 6osiee HU3KUE 3HaYEHUA MioLaiel 30 B
c/Iyyae pacyeTa AMCTAHLMHK 10 JKMBOTHBIM, MPUOBIBIINM K JioByIuKe. [Tpu aT0M cooT-
BETCTBYIOLLME KPUBBIE IEMOHCTPUPYIOT HEKOTOPYIO CHHXPOHHOCTD B NaICHUHU NPH OT-
MeTke cKopocTH B 12,5 cM/c. CxoqHOE NOBeIeHHE KPUBBIX IPUCYTCTBYET B 3aBUCHMO-
¢ niow@aam > deKTHBHOro 006710Ba OT CKOPOCTH TeueHHs. [l1s OcTallbHBIX POMBIC-
JIOBBIX XapaKTePUCTUK HUKAKOM CBSI3M CO criocoboM pacuera He orMeTuau. Ecim 3ta-
ueHMs rona i 30 B LeJI0M 3aMETHO BBILIE [JIs1 PABHOMEPHOIO pacnpeie/eHH1sl K-
BOTHBIX, TO /151 POYMX XAPAKTEPUCTUK CHTYaLMsl POTHUBOTIOJIOKHAS: BCE 3HAUCHNMSI LISt
YKa3aHHOI'O THIIA arpernpOBaHHOCTH CyHIECTBEHHO HIKE. Kak u ciieioBasio oxuaaTs,
rowaas 3ddexrusHOro 06oBa rnokasana cebs 6onee KOHCEPBATUBHOM M0 OTHOLICHHIO
K arperMpoBaHHOCTH XapaKTePUCTHKOM B CPABHEHUH € TUIOLIA/IBIO Beero obnosa. [pu-
YMHA COCTOMT B TOM, YTO NPOU3BOAILLME MTO1A/ b (P (eKTHBHOro 06/10Ba BEJUYUHBL —
koauIMeHT yoBrcToCTH U TToLak 30, — CO CMEHO# arperMpoBaHHOCTH BEYT Ce0st
pasHOHATIPABJIEHHO (CM. PUC. 7), HO BCE JKE MOTHOCTBIO PYT APYra He KOMIIEHCUPYIOT.
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Puc. 7. 3asucumocms uccaedyemoix XApakmepucmux npoMoicio6020 0eucmeus 106YuKY 6
nopsdke uz 100 nosymex om cxopocmu mevenus ¢ ouanazoue 0-20 cm/c; no pesyrbmamam
GLIHUCIUMENLHO20 IKCHEPUMENMA

Hpumeuanue: nepexpoimus 301 00106a He y4meHvl, HO HOG00Y MUNOE NPOCMPAHCMEEHHO20
pacnpedenenus JICUoOmHbIX U cnocoboe pacyema cM. HOACHEHUA 6 mekcme, nokasawst 95%-nvle
dogepumesbHbie UHMEPEAIbl OYEHOK.
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Puc. 8. 3asucumocms napamempos Kpueoi HAnoanewus 106ywiku ¢ nopadke us 100 noey-
utex om ckopocmu mevenus 6 ouanazone 0-20 cm/c; no pe3yibmamam 6blYUCTUMENbHO20 KCHe-
puMenma

Hpumeuanue: nepexpvimus 304 06106a He YU4MeHbl, RO NOBOOY MUNOE NPOCMPAHCMBENHO20
pacnpedesenus ICUeOMHbIX 1 cnocoboe paciema cM. NOACHEHUA 6 MeKCme; NOKA3aHbl 95%-Hvie
dosepumensibie UHMEPBAIbl OYEHOK,

BosBpaiuasch K Halei nepBooYepeHOM LN, PACCMOTPHUM CBsI3b YCPEIHEHHbBIX
110 JIOBYLIIKAM ¥ UIMHTALISIM XapaKTePUCTHK MPOMBICIOBOIO JAEACTBHS JIOBYILIEK CO CKO-
pocThio TedeHust. ClielyeT OTMETHTD, YTO TEH/IEHLIMS POCTA BCEX MCCIIEOBAHHbIX Xa-
PAKTEPHUCTHK C YBEJTMUYEHHUEM CKOPOCTH TEYEHHsI IpociekuBaeTcs 4eTko. Hekoropoe
UCKJTIOYEHHE COCTaBIIsA, ObITh MOXKET, 3aBHCUMOCTb 715 YAEIBHOH CKOPOCTH HamoJ1-
HEHHs JIOBYIICK, KOTOpas npy TedeHnn 20 cMm/c ynasa, 0coOeHHO 3aMETHO B Cllyyae
arperupoBaHHOIO pacrpeieieHus JKUBOTHBIX. [ IpH paBHOMEPHOM e pacnpee/ieHHH
ocobeit BeIMUMHA CKOPOCTH HaMOMHEHUs OT TedeHus Boobuie 3aBucena cnado. [1io-
mae 30 pesko Bo3pacrana B auanasone 0-2,5 cM/c U1s arperupoBaHHOM MOMYJISLMM 1
B auanasone 0—10 cMm/c Uit paBHOMEPHO IJIOTHOH nonyasimu. C nocieayroumm yse-
JIMYEHHEM CKOPOCTH TeYeHUs HAOOIaM HEKOTOPOE HACILLEHHE POCTa [UIS YKa3aHHOH
NPOMBIC/IOBO# XapakTepucTHkH (cM. puc. 7). KoadduimenT ynosuctocTy, niomaas 3¢-
(bekTHBHOIO 00J10Ba M yPOBEHb HACBIIICHMS TOBYILIKH MOKA3aJ11 BLIPAKEHHYIO [OJIOMKH-
TEJILHYIO TIPAMYIO CBA3b CO CKOPOCTBIO TeYeHHsl. Takke yKaxkeM Ha JO0CTaTO4HO, a B
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psijie CIlydaeB OUeHb, Y3KHE JOBEPUTEIbHBIE HHTEPBAJILI /11l OUEHOK CPEIHHX M0 YKa-
3aHHBIM BhILLE BbIOOpKaM. Takum 0Opa3oM, Bce UcciiefyeMble XapaKTepHuCTHKH 00Jia-
JAaJIA TECHOM MOJIOMKUTETbHOH CBA3BIO CO CKOPOCTHIO TEHEHHM.

KonuyecTBeHHbIE OLEHKH, MOJIYUYEHHBIE /ISt IPOMBICJIOBBIX XapaKTePUCTHK B
BBIYMCITMTEIBHOM KCIIEPUMEHTE, UMEIOT 3Ha4eHHeE, J1a U TO, CKOpee, TeopeTndec-
KO€, TONBKO /15l pPABHOMEPHOTO pacrpeeNeH s, KOTOPOE MOKET paccMaTpUBaThCs
Kax B OMpe/ie/ICHHON CTEMEeHN YHUBEPCaIbHOE. B NaHHOM CBA3H N0C/I€[0BaTEIEHO
M3JI0’KUM HallH PE3yJIbTaThl TOJIbLKO /)i YKa3aHHOIO TUIA pacipee/eHusl AKUBOT-
ueix. [1pu yBesmuenun ckopocTu Tederus ot 0 no 7,5 em/c nnowazns 30 pocna ¢
20 po 170 TeIc. KB. M, AocTUras otMeTKH 200 ThiC. KB. M B 1Mana3oHe CKOpoCTe
10-20 cm/c. D10 BecbMa BHYLIATENIBHOE YBEIMUEeHHE, Tpebytolee oObscHeHui. Oue-
BHJIHO, 4TO BEpXHsisi OT™MeTKA /1s ruioiuaiu 30 obycnoeneHa pasmepaMu 3ace/IeHHOM
00nacTH: cpeiHee PacCTOSHHE OT JIOBYIIEK 0 MPaHMULIbI OOJIACTH, JIeXkKaLLeH HUKe 110
TEUYEHHMIO, TTPH PABHOMEPHOM paclipeieIeHUH JKUBOTHBIX U ecTh paauyc 30 (cMm. puc. 2
JUJIsl paBHOMEPHOTO pacrnipeaeneHust u puc. 3). C 1pyroi CTOpOHBI, IIPH OTCYTCTBUMA
TeYeHHMs 3arax pacrnpocTpaHsIeTCs TONBKO 3a cyeT TypOyneHTHOH A dy3uu, cum-
METPUYHO OTHOCHTEILHO MPUMaHKU. ECIIM NornomeHneM 1 XuMuIecKoi tpancdop-
marpei npenedpeys, To B paccMaTpuBaeMoM cirydae ruowans 30 Oyner orpaHuyu-
BaTbeA pasmepamu obnactu quddysun. JIeHCTBUTENBHO, paHyC M0Js ATTPaKTaHTa
[IPH HYJIEBOM CKOpocTH TedeHust Obln OsiM30k Kk otmetke 190 M (pue. 9), a paauyc
30HBI 00/10Ba paBeH npumepHo 80 M.

ViosucTocTh JI0BYLIEK B sKcniepuMenTe pocia ot 0,001 po 0,002, nocturHys Bepx-
Heit OTMETKH MpHU CKOPOCTH B 12,5 cMm/c, U aiee NoYTH HE MeHSIach, YKa3aHHOe
3HaYeHHE CKOPOCTH SIBJSIETCS ISl UCCIIElyEMO CUTyaLMy OPOTOBBIM B TOM CMbIC-
JIe, YTO YIKE TIPH HEM BPeMEHH 17151 JOCTHXKEHMS JIOBYLIEK N0¢/1e 00HapYKeHHs 3anaxa
JIOCTATOYHO Y BceX ocobeit B 061acTh HHXKE nopsaaka no reuenuio. Kak ciencrsue,
OTHOIIEHHE YJIOBA K HAYaIbHOM YMCIIEHHOCTH B 30HE 00/10Ba OCTaBANOCh HEM3MEH-
HBIM 151 cKopocTei ot 12,5 em/c v Beire, [Inomane addexruBHoro obnosa npu yse-
JIMYEHUM CKOPOCTH TedeHUs Besla cebst aHaJIOrUYHO II011aAx Beero 061084, BApbUpY-
sack B auanazoHe 20—400 kB. M. YpoBeHb HAChIIEHH JIOBYLIKH KaK (DyHKLIHsI CKOpOC-
TH TEYEHWMS OBTOPSII TIoBeAeHHe KoY HIIMEHTa YIOBUCTOCTH, YTO OBLIO BIOHE OXKH-
JAEMO B CBSA3H C MX MPAMOH NPOTIOPLIMOHAIBHOCTBIO, O YEM YTIOMUHAJIOCH BhILIE. YIE/Ib-
Hasl CKOPOCTH HATIOJIHEHHSI JIOBYLLIKH IEMOHCTPUPOBAJia CTabUIIbHOCTD, BApHUPYSCH B
y3kom untepsase ot 0,075 no 0,04 cyr. ' u ynas Huke ormerku 0,05 cyr.™! TonbKO
npu ckopoct 20 ecm/c.

[Tpu UMUTALIMSIX 10BA OJAMHOYHOM JIOBYIIKO#H B O4€HB IIHPOKOM JIHANa30He CKOpo-
creit Teuenust 0—100 cm/c st cpeaneit o umuraumsam miomanu 30 610 yeTaHOB-
neHo criepytouee (puc. 10). Ykazannas enu4uHa Bo3pacTaia or 60 Teic. KB. M npu
HYJIEBO# CKOPOCTH M gocTurasa nuka B 6osee yem 400 ThIC. KB. M [PH CKOPOCTH
3 cwm/c. Ipu ganbHeieM yBeTHYEHUH CKOPOCTH 10 3HauYeHui 911 cM/c moaab
30 cokparanack npuMepHo 10 25-40 Teic. KB. M. B 0rMeYeHHOM JiMana3oHe CKopo-
creit usmeHenue rioanu 30 npoUCXouIIO B IIHPOKOM J0BEPUTEILHOM HHTEPBAJIE.
IMocnexyrolipii poCcT CKOPOCTH MPAKTHYECKH HE OKa3biBajl BAMAHUA HA paccMarpyBa-
€MyIO BETMYMHY: €€ 3HAYE€HHsI BAPbUPOBAIMCH OKOJIO JOCTUTHYTOIO YPOBHs B Goiiee
Y3KOM HHTEpBaJse.
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Puc. 9. Pasmepuol u ¢popma wineiiha sanaxa om 00uHO4HOU ROSYUIKU NPU PAIIUYHBLX
ckopocmax mevenua 6 ouanazone 0-40 cm/c; no pesyibmamam GuI4UCIUMETLHOZO IKCHEPUMENMA
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Puc. 10. 3asucumocme niowadu 30nsl 061064 00UHOUYHOU NOBYUIKYU OM CKOPOCMU MEYEHUs
& ouanazone 0—100 cm/c; no pe3vabmamam GbINUCTUMENLHOZO IKCREPUMENMA

Hpumeyanue: nosyuka pacnoiodicena é mouxe ¢ koopounamamu (0; 0); npocmpancmeennoe
pachpedenene Heueomubix — pPagHoOMepHoe, GpeMennoll wae pacwema wiretigha pasen I mun.;
noxazawer 95%-wovie doeepumesvHbie UHMEPEATLI OYEHOK,

49



OObsacHeHHe CTONb Pe3KMX M3MEHEHMI TIOIAAM 00I0BA OIMHOYHOMN JIOBYLIIKH J11s1
CPaBHWTE/ILHO MaJIbIX CKOPOCTEH, HA HALlI B3I/, JIEXKHT B IOBE/IeHNH ietida 3amaxa
(em. puc. 9). Ipu pacripocTpaHe HUM ATTPAKTAHTA [0/ BIHSHHEM TOJIBKO 1 dy3un Mak-
CHMaJIbHbII paJIyc 10J15 3anaxa, kak ObLI0 yKas3aHo pasee, coctasui 190 M, a cooTBeT-
crByroimi paauyc 30 6b11 6nm30K K orMeTke 140 M. D10 noutH BaBoe Goliblie aHaIo-
FMYHOIO pajinyca, noy4eHHoro aus nopsaaka u3 100 nosyiuex. Kak MokHO BuseTh 13
PHCYHKa, C POCTOM CKOPOCTH TeYEHUs ek 3araxa BeITArMBAETCS BAOAb MOTOKA U
AIOCTUraeT IPH 3TOM I'PaHMULIB] KCCIIEyeMOii 0OnacTy Bee ObicTpee 1 GbicTpee. B urore
30HA NPUMAHUBAHKS CYXKAETCS, U LIAHCHI JKUBOTHBIX KOHTAKTHPOBATS C 3aIaXOM M3BHE Ha
(pnanrax mwietida pesxo najaior. HaanHast ¢ HeKOTOPOTO 3HAY€HHA CKOPOCTH, B AAHHOM
citydae — 370 npumepHo 10 em/c, paauyc 30 onpeaessioT ToAbKO Te 0C06H, KOTOpbIe
HAXOZATCS GITM3KO K CTBOPY, 3a/1aBAEMOMY BEKTOPOM TeU€HHSI, POXOMSALIAM 4epes Jio-
BYLKY. DTMM U O0BACHSETCS HEKOTOPAsi CTabHITH3ALIMS PAa3MEPOB OOIIOBICHHOM 30HBI 1151
Oonbinx crkopocteid Teuenuit. C poctom ckopoctn ot 0 10 2-3 em/c mneii) BeITArHBa-
Cs1 JIO TPAHMLIBI KCCIEYeMOH 00JIACTH ¢ OIHOBPEMEHHBIM PACILIUPEHHEM, 1 COOTBETCTBEHHO
poc paauyc 30, npubnmKasich K MAKCMMAIbHBIM 3HaueHuaM B 300400 m. [Toce goctu-
KEHUs LIEHPOM IPaHuLbl 3aCe/IeHHOH 06/1aCTH ero (PPOHT HAYMHAJ COKPAIIATECS TEM
GricTpee, ueM BbiLie ObLIa CKOPOCTH TEUEHMS], BILTOTb 10 TNOpOroeoii Besiuuuusl 10 cm/c.
3 pesynbratos nocieaHeli U3 paccMOTPEHHBIX IMUTALMI CJIEYET, YTO POMBICIIOBBIE
XapaKTePHCTUKH, OLCHEHHBIE J15 OTMHOYHBIX JIOBYIIEK, HeJlb3sl €3 KOPPeKTUPOBKH HC-
TOJIb30BATh /1J1s1 JIOBYLIEK, AEHCTBYIOLIMX B [OPS/IKE.

OBCYKJIEHHUE IIOTYYEHHBIX PE3YJIBTATOB

TlepBoHayaibHO X0TeN0Ch OBl OAETUTBLCS COOOPAXKEHHEM, KOTOPBIM MBI PYKOBO/I-
CTBOBAJIMC IPH BbIOOPE MPOCTPAHCTBEHHOTO PACTIpeeieHns 001aBIMBAEMON NOMyIsi-
LMK J1715 NIPOBEICHNS BBIYMCIIUTEILHOTO SKCIIEPUMEHTA: PAaBHOMEPHO-CIIY4aifHOro 1 ar-
PErUPOBAHHOTO CO CJTy4aiHbIM BEIGOPOM PaCToNOKEHH s LIEHTPOB [ATEH U MX PA3MEPOB.
Tlepen Hamu cTOsUIa 3a/1a4a BBIABUTH BIMSHHUE ArPErMPOBAHHOCTH JKMBOTHBIX Ha TIPO-
MBICJIOBYO AKTMBHOCTB JIOBYLLEK. PaBHOMEPHOE pacnpeiesieHre B 5TOM CITy4ae MOKeT
paccMaTpHBaTBCS KaK 9TAJIOHHOE, B TOM CMBIC/IE, YTO MPH HeM 3ddeKT arperupoBaH-
HOCTH HCKJIKOYACTCst apUOPU. IMEHHO B CpaBHEHHU PE3yJIBTATOB /115 IPOU3BOJILHOTO
MATHUCTOIO Pacpe/Ie/ICHUs U OJHOPOHOM MOTYNISLMH MOIKHO Ob1JIO, HA HALIT B3I,
PelIUTh YKa3aHHYIO 3a/1a4y.

CyuecTBeHHbIM Mpo6esioM B Halieil paboTe SIBUIOCH OTCYTCTBHE aHaIN3a Npo-
MBIC/IOBBIX XapPaKTEPHUCTHK /IOBYILEK B YCIOBHUSIX NPWIMBHBIX TeueHHid. [ 1aBHas oco-
OEHHOCTB yKa3aHHOTO THIIA TeUeHHIA, PeICTaBISIOIAs MHTEPEC B KOHTEKCTE MPOBO/IH-
MO0 HCCJICJOBAHMS, COCTOSIA B FTaPMOHMYECKOM H3MEHEHNH BEKTOPA CKOPOCTH B CY-
TOYHOM 1HKJIe. B MaciuTabax BpeMeHu, CPaBHUMBIX € MPOAOJKUTE ILHOCTBIO 3aCTOS
JIOBYILICK, IPHIMBHbIC TEYEHHS 10 NPaBy CYUUTAIOTCS OIHHM W3 BaXKHEMIINX GaKTOpOB,
onpeie/IAIOMKX [OBe/IeHHE LuIeti(a 3anaxa OT NpUMaHKH B MPUIOHHBIX 1ETH(OBBIX
Bojax (Himmelman, 1988; McQuinn et al., 1988; Lapointe, Sainte-Marie, 1992). Oxsako
nporpamma MITJUI B HeiHelnrel Bepcuu npeinazHaueHa juist paboTsl ¢ OJHOPOAHBIM
CTalHOHAPHBIM MOJIeM Te4eHHi. KeTaTh roBopst, NoCKOIbKY MOyYeHHbIE Pe3y/IbTaThi
MOTYT OTHOCHTBCS K BJIMSHHEO TOJILKO HEMNEPHOIHYECKUX TEUEHHH, MbI O3ULMOHHPYEM
UX KaK Npe/iBapHTe/IbHbIE.

HcenenoBanne npoMeIC/10BOi AKTHBHOCTH JIOBYLIEK B OFPAHUYEHHOM JMAIa30He
CKopocTei TpebyeT HeKOTOpOro oGoCHOBaHMs BBOXMMBIX Ipe/iesion. Henepuoauueckue
TEYEHMS y JIHA 00YC/IOBAEHBI pa3HbIMM (aKTOpaMH, NPOSBIAIOWMMUCS B 3aBUCUMOCTH
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ot ce3oHa. Ha Maneix rimyGuHax ofiHOM W3 IMIaBHBIX JIBUXKYLIMX CHII SIBJISIETCS! BETPOBOM
apeiid, Ha GoNBIIKUX — IOTHOCTHAS CTPYKTYpa Boj. Ha ceBepo-BocTouHOM menbhe
0. CaxaJtiH JIETOM BeTep KOKHBIX pyMOOB reHepUpyeT YCTOHUMBBII SKMaHOBCKH# ipekid.
CKOpOCTh TEYEeHHMS Y JIHA HA MEJIKOBO/Ibe (MeHee 27 M IITyOMHBI) B MIOJIe B CpeHEM
MOXKET COCTaBIISITh OKOJI0 15 eM/c, peako npebiias BearauHy 20 cm/c. C HacTynuie-
HUeM ocenu Habmonaercs uHTeHcupukaims Boctouno-CaxaaMHCKOro TeueHus, Ipouc-
XoJis111as PU NepecTpoiike TEPMOXATIMHHOTO OIS M pa3MbIBAHUH THIPONIOTHYECKOrO
(ponTa. B oceHHHii nepHo 1 NPUAOHHBIE BOJBI IBHXKYTCS B HATIPABJICHUH OYKHBIX PYM-
00B co ckopocThio, peako npesocxomsieii 20 cm/c (Kpacasues u ap., 2001). [To Ha-
OoeHUAM Ha3BAHHBIX ABTOPOB, HaubONIEe YacTasi CMeHa Harnpas/IeHUH y HenepHoIU-
YECKHMX TeYeHHii npoucxoamia yepes 3,6 n 25-26 cyrok. DT0ro JoCTaTouHO, YTOOH!
TMOJIAraTh, YTO B TEUEHUE 3aCTOS JIOBYILIEYHOTO NMOPSAKa HArlpaBIeHHe TEHEHUs OCTaeT-
cs Heu3MeHHBIM. Ha ceBepo-3anagHoM mmenbpe OXoTcKoro Mops, 1o JaHHbIM 16-cy-
TOYHOM CTAHLIMK, HEMEPUOAMYECKHE TeYEHHs B UFOHE HA rOpu30oHTe 137 M XOTs U MEHs-
7 HaTIpaBlICHHE Yalile BCEro e)KecyTOYHO, CKOPOCTH NMOTOKOB MPH TOM KpaliHe peJIko
npesbitian orMeTky 10 em/c (ITyros, Llleuenko, 2001). TunmuuHble CKOPOCTH NPUITUB-
HBIX TEUESHHH, paccmaTpuBaembie B paboTax 3apyOesKHBIX aBTOPOB 110 OLIEHKE MPOMBIC-
JIOBBIX XapaKTePUCTHK JIOBYLIEK, JIEKAT IPUMEPHO B TOM >Ke IHANa3oHe, YTO U yKaszaH-
HbIe BbILIIE CKOPOCTH HETIEPHOJIMYECKHUX TeueHuit: ot 1 1o 7 cm/c (Sainte-Marie, Hargrave,
1987); 0-26 cm/c (Himmelman, 1988; McQuinn et al., 1988); menee 27 cm/c (Miller,
1990); 040 co cpentnum 3nauenuem 22 cm/c (Lapointe, Sainte-Marie, 1992). Ilpuse-
JICHHBIE 371eCh BeJIMYUHBI JIaJTH HAM OCHOBAaHHUE UCTIONB30BaTh B BEIYUCIIUTEILHOM JKC-
nepuMenTe auana3oH ckopocteit 0—20 cM/C U I0MONHUTENIBHO HCCIE0BATh IPOMBICIIO-
BYKO aKTHBHOCTH OJIMHOMHOM NOBYLIKH 1pH ckopocTsix ot 0 1o 100 cm/c.

JloBonbHO cepbe3HOi npodsiemMoit npu noctpoenun moaenu MITIUI ctan Beibop
criocoba M3MEpeHHsI U pacyueTa XapakTepHCTUK MPOMBICJIOBOTO IEHCTBUSA JIOBYIIEK, KO-
TOPBII MOYKHO PACCMATPHBATH KAK MX KOHCTPYKTUBHYIO AeuHuimio. Ecnu ¢ koadduum-
€HTOM YJIOBHCTOCTH M TIapaMeTpamMy HATIOJHEHHUS JIOBYLIIKU Bee OoJiee UITH MEHEE ACHO,
TO € OMpe/IeIeHHeM 30HbI 00/10Ba BOHUKAIOT TpyAHOCTH (Muxees, 2002a). Jlocrarou-
HO NPECTABUTE, YTO [P UCTIONE30BAHUH MEUEHBIX JKUBOTHBIX JIJ15l OLICHKM pa3MepoB U
(dopmel 30 mb1 OyneM cTajKMBaTBHCA C TEM, YTO STH pa3Mepsl U popma 00ycI0BIEHBI
HE TOJILKO CBOWCTBaAMH OpY/Msl TOBa U 11ieiidom 3anaxa, HO, B HE MEHBLIECH CTENEHH, 1
arperupoBaHHOCTHIO 0OnaBMBaemMoi nomynsiuu. CTouT 106aBUTh, UTO M GHOJIOrHYE-
CKO€ COCTOSTHUE )KUBOTHBIX OyieT oka3bIBaTh BausiHue Ha popmuposanue 30, Mnaye
roBOpS, VISl POU3BOIBHOMN MPOCTPAHCTBEHHON OPraHU3aLMK JKUBOTHBIX ONPE/IEIICHHE
30HBI 00JI0BA Ha OCHOBE U3MEPEHHBIX JUCTAHILMIi OyaeT naBark BCAKUIA pa3 MHOI pe-
3yJIBTAT IPH NPOYHX PABHEIX ycnoBusix. Kakue ete criocoObl HAlTH HCTHHHBIE pa3Mephl
30HbI 00J10Ba HMEIOTCS B HALIIEM PACTIOPSIKCHUU?

B nureparype Ha ceroAHsIIIHUIA 1€Hb CIOKUIOCH JIBA YCTOHUYMBBIX OIpPeIe/IeH s,
WK, KaK MX ell1e Ha3biBaroT, koHenmuu (McQuinn et al., 1988), cBi3aHHbIX C 30HOMH
o6osa. Onua 6azupyercs Ha pasmepax u popme Lineiida 3anaxa, Ha3bIBAEMOIO B ATHX
clyyasix 30HOM npumaHuBanus (area of attraction, baited field, odour plume). Bropas,
KaK W3BeCTHO, Obl1a BBeaeHa P. Munnepom 1 ocCHOBaHa Ha NMOHATHU 3(P(PeKTHBHOTO WK
cronponeHTHoro obnoea (Miller, 1975). 3ony npuMaHuBaHus 1 yIIOBUCTOCTD OTPEIEisi-
10T, KaK NMpaBuIio, SKCIEPUMEHTAILHO 7 Sifu ¢ TIOMOLIIBIO BBIITYCKA U MOCEAYOLIEH
MOVUMKH MEUYEHBIX JXMBOTHBIX CEPHSMHU C Pa3IM4HBIX AUCTAHLMI BOJIb 3apaHee BblO-
panHbIx Hanpasieruii (Himmelman, 1988; McQuinn etal., 1988). 3ony addexTusnoro
00J10Ba H3MEPAIOT HAa OCHOBE KaJTMOPOBKH 110 STAIOHHOMY OPY/HIO JIOBA, 00BIYHO aK-
TUBHO oOaBIMBatoLeMy, Kak Tpaj, Hanpumep (Miller, 1975).
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Ilo HateMy MHEHHIO, 30Ha 3(PPEKTHBHOIO 00JI0BA KaK ONepaLMoHaIbHAs BEJTHYH-
Ha, B IPUHLIMIIE, HHYYTh HE XysKe KoadpuienTa ynosuctocTy. [ taBHoe TpeGoBatue fis
TOJTyYeHHUs NIPUEMJIEMBIX OLIEHOK 3ariaca Ha OCHOBE W3BECTHOM ILI0La, 1 3P PEeKTHBHOTO
00J10Ba cCOCTOMT B TOM, YTOOBI YKa3aHHas XapakTepucTuka 1100 Obljia M3BeCcTHA 115
Kax10r0 MECTa NOCTaHOBKM JIOBYILEK, MO0 HE NOJDKHA CHIIBHO BApbHPOBATHCS OT TOY-
KH K Touke. Kak MU3BeCTHO, BBINOJIHEHHE JAHHOTO YCJIOBHS /15 K&K I0I0 KOHKPETHOIO
ciryyasi POBEPUTH HEBO3MOXHO. BMecTe ¢ TeM K kon(hpullMeHTY YIOBUCTOCTH TPaioB
MPUMEHUMO aHAJIOrMYHOE TPeOOBAHKE, HO OHO TAKJKE B CHCTBUTEILHOCTH HE poBepsi-
ercs. Kak nokasan Hat BEIYUCIIUTENIbHBIH SKCTIEpUMEHT, 30Ha addeKkTrBHOro 0biosa
MEHEE 3aBUCHT OT arperupoBaHHOCTH HKUBOTHBIX, 4eM YA0BHCTOCTE M 30. O nmpuunHe
3TOro 6110 ckazaHo Beite. CyliecTBEHHOE JOCTOMHCTBO MioLaau 3 dexruBHOro 06-
70Ba KaK orepaloHaIbHOM BETMYMHBI COCTOMT B TOM, YTO OHA HE OTpaXKaeT HUKaKoi
peasibHOM opmbl. Ha camom Jiesie 310 Beero JHLb KOaGGUUHEHT MPOoropLUMOHaIbHOC-
TH, HO HE MKy YUCJICHHOCTHIO M YIIOBOM, KaK B cliydae Koo(rimeHTa yIOBUCTOCTH, a
MEX1Y YIOBOM H IJIOTHOCTBIO 3ariaca.

Yro KacaeTcst 30HBI IPUMAHUBAHMA, TO, KaK Obu10 3ameueHo P. Munnepom (Miller,
1985, uut. no: Sainte-Marie, 1991), BaxHoe ycllOBHE JU1sl yCTaHOBJICHHUS pasMepoB 1
(hopMBI 3TOH 30HBI C TOMOILBIO METOI0B MEYEHUS COCTOUT B CJIEIYIOLIEM: MEUYEHbIE
YKMBOTHBIE HE IOJDKHBI IBUraThCS /10 KOHTAKTA € 3araxoM OT npuMaHku. Eciu cuurars,
YTO JAHHOE YCIIOBHE COOMIOAAETCsl M MOTIaJaHUE )KUBOTHBIX B JIOBYILKY CTUMY/IMPOBAHO
3ariaxom ot npumMaHky (Sainte-Marie, Hargrave, 1987), To ciienyer npusHatk, 4To 30Ha
NpUMaHuBaHMs JOKHA MOKPBIBATh c000H 30HY 0010Ba. Oj1HaKO MOKHO BOOOpa3HTh
MHOM cueHapwii. Hanpumep, npu CHIIbHBIX TEYEHHUAX, KOTa 0co0H, ObicTpee Mpuxos-
IIIMe 1O Y3KOMY Lieliy 3araxa ¢ JanbHUX JUCTAHLMIA, 3aMONHSAIOT JIOBYIIKY, & IPUII03-
nasuike ocoou, npubbIBLIKE ¢ G0slee KOPOTKMX PACCTOSHHI JPYTUX HATIPaBASHHH, yie
HE UMEIOT LUAHCOB ObITh oAMaHHBIMU. B 5TOM ciTydae u3MepeHue nponieHHBIX AHC-
TAHIMIH C NPUMEHEHUEM MEUEHBIX )KUBOTHBIX JACT pa3mMepbl 30HE1 00/10Ba OoibLie, YeM
y 30HbI MpUManuBanus (cM. Tabi. 2, puc. 7). Ho onucanHas curyanus kacaercs OHO-
BPEMEHHOT'0 CTapTa BCEX )KMBOTHBIX B [IPOLIECCE MMOMCKA IIPUMAHKH, KaK, HanpuMep, B
TMPOBEICHHOM BBIMUCIHTEILHOM KCTiepuMenTe. JJaHHOM CHTYaLK NBITAIOTCS H30ekKaTh,
OpraHu3ys BbINYCK 0co0ei CeprsMHE C pa3HbIX HaMpaBICHUH U IUCTAHLIMIA U NOCIeI0Ba-
TEJIBHO M3MEPsis 10110 NoMMaHHbIX. Takol NoAX0 0CTACTCs HA CErOIHALIHUIA ACHb
€IMHCTBEHHO [PUEMIIEMBIM JJTs SKCTIEPUMEHTAIBHONO M3MEPEHHS 30HbI NPUMAaHUBAHHS
M YIIOBACTOCTH JIOBYLIKHM Ha Pa3HbIX JUCTAHIMAX OT Hee B YCJIOBHAX in situ. KeraTu
rOBOPS, METO1 OLICHKH [TOJIHOH YJIOBUCTOCTH JIOBYIIKM Ha OCHOBE YKA3aHHOIO MOAX0/1a
OBUT NIpe/10KEH U poBepeH Hamu Ha AaHHbIX JDk. Xummesmana (Himmelman, 1988)
paree (Muxees, 2002a). OiHaKo 3TOT NOAXOA POXKIAAET COOCTBEHHYIO NpobeMy: ycio-
BUSI CPEJIbl MOTYT CYIIECTBEHHO MEHSITBCS OT BBIITYCKa K BbIIycKy. IMEHHO HEOAHO3-
HAYHOCTH B COOTHOLUEHHUHM JIBYX 30H — PUMaHUBaHKUA ¥ 00/10Ba — ¥ NoOy/MIa HaC uc-
MOJIL30BATh JBa criocoba pacyera pajauyca 30: no npuObIBLIIMM K JOBYIIKE 0CO0AM U
TOMABLIUM B Hee.

OTMeTHM, YTO B CJ1yyae TOTaJIbHON MOMMKH BCEX HKHMBOTHBIX, MPUOBIBIINX K JIO-
BYLLIKE, KpUBasi HATIOJTHEHUS JIOBYILIEK COBMA/IAET C TaK Ha3bIBAaEMOMN KPHUBOIi MOAX0/10B
Wi npubkiTHii (arrival curve, Sainte-Marie, Hargrave, 1987). Kpusyto noaxonos Mox-
HO paccMaTpHBaTh KaK OJIHY H3 KOHLETILHIA 1715 OLICHKH 30HbI [IPUMaHUBaHU U 3amaca,
OCHOBAHHYIO HE TOJIBKO Ha SKCTIEPUMEHTAX ¢ MEUEHUEM, HO €11ie U Ha 3JIETraHTHOM, 110
cnosam P. Musiepa (1990), maremaTudeckoii Moaenu uuieiida. [1pu npumenennn Ha-
3BaHHOM KOHLIETILIMK CJIS/IyeT YYUThIBATh, YTO, Kak ObLIIO MOKa3aHo B AaHHO# pabore,
HAChILIEHHE JIOBYLIIKH CBA3aHO HE TOJBLKO € €€ BMECTHMOCTBIO, HO M € TUIOTHOCTBIO
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JHUBOTHBIX B 30He 00/10Ba. FIHaue roBopsl, yKa3aHHbIN NapaMeTp HArNOJIHEHUS SBISETCS
He TOJILKO KOHCTPYKTHBHOM XapaKTepUCTHKOM TOBYILIKH, HO M GHOIOrM4ecKr 00ycioB-
JIEHHBIM MOKA3aTelEM.

[TocKoIbKY TpH MPOBEICHHN BHIYNUCITHTEIEHOTO SKCTIEPMMEHTA UCTIONB30BAJIM OJIMH
M TOT € JIOBYIIEYHBIH NOPALOK JIMGO OAHHOYHYIO JIOBYIIKY, TO BO3MOKHbIE MHTEp(e-
PEHLIHOHHBIE 2(P(HEKTHI B UX TIPOMBICIIOBOH aKTHBHOCTH MJIM HOCHJIM XapaKTep CHCTeMa-
THUECKUIA, WK BOOOLIE OTCYTCTBOBANH. [T09TOMY NpH U3yUeHUH BJIHAHMS TEYEHHI UMH
MO3KHO Gb1110 TipeHebpeyn. B aHHO# cBsi3n 061acTeil nepeKphiTHs MeXK Ty 30HaMHU 06-
0B JIOBYILEK B MOPsAKE He yuuThiBany, Xotst nporpamma MITJ1J1 nossonser sto cxe-
NaTh M BHIBOJUT pe3ysibTat cornacHo gopmyne (Arena et al., 1994), kotopas B HaluMx
0603HaYEHUSAX, [IPUBEICHHBIX BBILLE, X ¢ HEOOIBIIMMHU MPE0OPa30BAHUSIMH BBITJISIAT
creytommm obpasom:

S,s>2R
Spep. = ko (M -1) g arccos(s/2R) svV4R’ —s® |.s <2R .
M 90 2

B nuneitHom npubikeHuu oubKy At cpeaHeid wioaam 30 ¢ yuerom obsacteit
NEPEKPHITHS MOJKHO BBIYHCIIUTS 110 ClIeAYIOEi Gpopmyre:

(M —1)| arccos(s/2R) s [ 1 +lj
M 90 Jar? =52 \180 7

[IpuBeennbie Bbiie GopMyITbl MOTyT OBIT TOJIE3HBI TEM, KTO MOXKENaeT 1cce-
JIOBATh JAHHBIH acNeKT MpobaeMbl.

B siuteparype ynoMiHaeTcsi O COKpaleHHH II01Ia/ A1 30Hb1 00J10Ba NPH CHITBHBIX
Teuennsix (Sainte-Marie, Hargrave, 1987; Himmelman, 1988; McQuinn etal., 1988). B
Ha3BaHHBIX paboTax orMeveHHbIH Y(dexT ObLN BHIABIEH HA OCHOBE BHIITYCKOB MeYe-
HbIX 0c0obei cepuaMM 13 (PHUKCUPOBAHHBIX TOUEK 110 ONpeIeIEHHBIM HAMPABICHUSIM, O
yeM yiKe yroMHHaoch Bbiie. [Ipu paGore 0AMHOYHOM JIOBYIIKH B IMANa3oHe CKOPO-
creii Teuerns 2—10 cM/c B HaleM BEIYMCIUTEILHOM SKCTIEpUMEHTE TaKoke Habmonanm
o6parHyto 3aBUcUMOCTb rtomaau 30 OT CKOPOCTH TeUeHHs. 32 BEPXHUM MPe/1e/IoM
YKa3aHHOIO JMATIAa30Ha HUKAKOMW CBA3U MEXKJLY PaACCMATPUBACMBIMH MEPEMEHHBIMH OT-
MedeHo He 6b11o. HamoMHUM, 4TO B 9TOM cilyyae pacnpesie/ieH1e )UBOTHBIX ObL10
OJTHOPOZHBIM U CliydaiiHbiM. [To MpUYKHE pa3nuymii B arperupoBaHHOCTH CPaBHEHHE
Harumx JaHHbIX ¢ aaHubiMu [k, Xummenmana (Himmelman, 1988) He Briosie KOppekT-
Ho. C Ipyroii CTOPOHBI, HALLIK Pe3YJIBTATHI JU1s1 IOBYLIEYHOIO MOPSI/IKa CBUAETENbCTBY -
FOT O POCTE XapaKTePHCTHK MPOMBICIIOBOTO JEHCTBIS JIOBYIIICK C yBEJTHYEHHEM CKOPO-
CTH T€UEHMS, KaK [IPH OTHOPOTHOM, TaK H IIPH MATHUCTOM PACTIPE/Ie/ICHUMN.

3apepiuas obCcyxKaeHue, X0Tea0Ch Obl OTMETHTB ciieayromiee. Poct xapakrepu-
CTHK IIPOMBICJIOBOTO JACHCTBHS JIOBYHIEK C YBEJTHYEHUEM CKOPOCTH TEUCHUS [I03BONISET
paccMaTpHBaTh 1aHHbIN GakTOp KaK NO3HTHUBHO BAMSIOLIMI Ha y0BbI. OHAKO B peasib-
HBIX YCJIOBHAX OBICTPBIC TIOTOKH Y JIHA MOTYT CKa3bIBaThCsl M OTPULIATENNBHO, 3aKPYH-
Basi TIOPSAKM U [IEPeBOpauMBast JIOBYLIKH NpU noctaHoske. Kak ciesictsue, BCTaeT BoIl-
poc, TpeOyIoLLuii OTBETA: KAK CKy4EHHOCTD JIOBYIIEK CKA3bIBAETCs Ha Y/I0Bax? JTa He-
pelueHHas mpodaema, Hapsily ¢ HEKOTOPbIMHU JIPYTHMH, YTIOMSIHY TBIMH BBILLE, 3aCTaB-
NAET HAC PACCMATPHUBATE MOYHYEHHbIE PE3YNIBTATHI JIMLIb KaK NpeBapUTe/IbHbIE.

mb‘nme_ = mS 1_
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SAKJIIOYEHHUE

[locesimast cBoe Kcc/ie10BaHKE BIUSAHUIO TEUEHUET HA TIPOMBICIIOBYIO AKTHBHOCTh
JIOBYLIIEK, OO/IBILIOE BHUMAHHUE B JAHHOM BOTIPOCE MBI YEJIHIIM 000CHOBAHMIO TE3HCA O
BaXKHOM POJIH arperpoBAHHOCTH HKUBOTHBIX. [ToHMMaHKe HeOOXOAMMOCTH ee yueTa rpu
Orpe/ieIeHHH MPOMBIC/IOBBIX XapaKTEPHCTUK BO3HUKIIO B XOJIC aHAJIM3a MEPBBIX T10J1y-
YEHHBIX pe3ynbTaToB. 1o 3To¥ pUYKHE BHIYHUCIUTENbHBIA IKCIIEPHUMEHT ObLI eperia-
HUPOBAH COOTBETCTBYIOILMM 00pa30M: /1JIsl CPABHEHHS! €10 BBITIONHSIIM NPU ABYX (PUKCH-
POBaHHBIX TUTIAX MPOCTPAHCTBEHHOM OpraHM3aLMK1 )KUBOTHBIX — arperHpoOBaHHOM H OJ1-
HOPO1HOM. QueBHIHO, YTO NOJAOOHYIO 3a/1a4y HEBO3MOIKHO ObLIO OBl PEHIUTE € IOMO-
HIBIO OJIHKX TOJIBKO HATYPHBIX SKCTIEPHMEHTOB.

IpoBezieHHBIi aHAIM3 NO3BOJIMIT BBIABUTE PAAZL 3(EKTOB B IPOMBICJIOBOM AKTUBHO-
CTH JIOBYIIECK, BOZHUKaIOIHX IO BIUAHHEM TEUEHHI 1 00yCIIOBJIEHHBIX arperupoBaH-
HOCTBIO 00naBIMBaeMoit nomy iy, Bee paceMarpiBaeMble XapaKTepUCTHKH B CITy-
yae paboThI MOPSI/IKA M3 COTHH JIOBYIIEK MPOAEMOHCTPHPOBAJIA 3aMETHYIO MONOKHUTE b=
HYIO CBSI3b CO CKOPOCTBIO TeueHHIH. OHAKO B 3aBUCHMOCTH OT arperupoBaHHOCTH KK~
BOTHBIX 9Ta CBA3b OTIIMYANACK 110 CBOMM napametpam. JLiist oAMHOYHOIM JIOBYIIKH yKa-
3aHHasi CBsI3b UMeJa Oosiee CIIOXKHbIH HEJIMHEHHBIH XapaKTep: OHa NPOSIBIIACH B PE3KOM
YBEJIMUCHUH TLIOLLA M 30HbI 0071082 /1151 MAJIONOABHIKHBIX BOJL, OBICTPOM €€ naIeHHM
JUISl YMEPEHHBIX TEYEHMI 1 CTAOMIN3ALIMH CO CITYHaHHBIMK OTKIOHEHUSMM HA HU3KOM
YPOBHE JUisi BLICOKMX 3Ha4eHHi ckopocTH notoka. Kak 66110 nokaszaHo, miomaas 3¢-
dexruBHOrO 06710Ba MEHEE APYTHX NMPOMBICITOBBIX XapAKTEPUCTHK 3aBUCHT OT IPOCTPaH-
CTBEHHOM OpraH13aLMH JKMBOTHBIX. Cl1e10BaTeNIbHO, KaK NepexoHbIi KOS(PPULMEHT OT
MHJIEKCa 3amaca K ero abcoJIloTHOM MIIOTHOCTH JaHHas BeJiMyuHa 6oiee npeanoyTh-
TesibHa. Tem Gonee uTo ee MOMKHO OLEHUTH IO MPSIMBIM H3MEPEHHSM C HCIIONB30BAHN-
€M KaJTMOPOBOYHBIX OPY/IMi MJTM KAKMX-TMO0 CrIOCOOOB OLIEHKH IUICTHOCTH MOMYJISLMHA B
paiione nosa (Miller, 1975). OiHako npu UCHOB30BAHKH ILIOLLAAM 3 PeKTHBHOIO 00710~
Ba, KAK, BIIPOYEM, H APYTHX POJICTBEHHBIX XapaKTEPHCTHK, IONPaBKa HA CKOPOCTH Teue-
Hust HeoOxoauma. [lonokuTebHbIN XapaKTep paccMaTpHBaeMOii CBSI3U M03BOJSET Chop-
MYJIHPOBATh CIIEAYIOIMHN IPAKTHYECKUI BRIBOJL: POMBICET JIOBYILKAMH H IPOYUMH TIPH-
MaHHBAKOLIMMH OPYIMAMM ITPH NPABHJIEHOM PACMOJIOMKEHUH MOPSIKA OTHOCHTETBHO CKOTI-
JIEHUH JKMBOTHBIX M OCH T€UEHHsl B aKTUBHBIX NMOTOKaxX Gosiee aexTrBeH, 4em B 30HaxX
3aCTOMHBIX BOJL.

B 3aBepiueHue oBTOPHUM, YTO YCTAHOBJIEHHBIE B IPOBEJCHHOM BHIYHCIHTEILHOM
SKCIEPHMEHTE 3aBHCUMOCTH HE PELIAIOT BCeX MPobiieM, KacatonuXcst OnpeaeeHust
30HbI 00/10Ba, YIOBUCTOCTH W HATOJIHIEMOCTH JIOBYIIEK /1 U 151 JIHOOBIX MACCUBHBIX
NPHUMAaHHBAKOLIMX OPY/MH B LIEJIOM.

BJIATOJAPHOCTD

Tepmun «npoMeIc/IoBOE JEHCTBHE IOBYIIEK) KaK AJITEPHATHBA TEPMUHY «IIPOMBIC-
JIOBBIE NAPAMETPhI JIOBYILKH (B CMBIC]IE €€ KOHCTPYKTUBHBIX 0COOEHHOCTEH) OB Npe1-
noxeH b. T'. UBaHOBBIM B €10 KpUTHYECKHMX 3aMEUaHUSIX K OJHOMY M3 aBTOPOB IPH 110/
roroBke cepuu crateit (Muxees, 2001, 2002, 2002a), 3a 4To nocJjieAHHIA eMy UCKPEHHE
OaarofiapeH u YTHUT €ro NamsTh.
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