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JuarpaMMme KOHIbI BepTHKaJbHbIX JMHUK ("ycoB") coorBeTcTBYyrOT 10-i1 M 90-i
HOPOLEHTWIAM. [IpSAMOYTroJIbBHUK OTpaHUYEH CBEpXy M CHU3Y 3HaueHHsIMU 25-H u
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IPOLICHTWIb, a MyHKTUPHBIC JIMHUM COOTBETCTBYIOT CPEIHUM apHU(PMETHYECKUM
BHAUCHHUSAM. .....oeiutiiiiiientieiteeteeteeate it e bt etesaeesae et sat e b e eaesaeesbeeanesaeebeeanesaeesaeesne e 33

CkopocTh MepeMENIEHUs CEPBIX KUTOB JIA TPEX THUNOB UX moBeaeHus. Ha kaxmoit
OJ0K-TUarpaMMe KOHIIbI BepTHKaIbHBIX JTUHHH ("ycoB") cooTBeTcTBYIOT 10-i1 11 90-
1 poueHTWIAM. [IpsIMOyTOIBHUK OrpaHUYEH CBEPXY M CHU3Y 3HAYEHHUSIMU 25-i U
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cooTBeTcTBYIOT 10-i1 n 90-i1 mpoueHTUIsIM. [IpSIMOYTrOIBHUK OrpaHUYEeH CBEpXY U
CHU3Y 3HAUEHUSIMU 25-U U 75-1 mpoLeHTIIEH, CIIIoHas JUHUSA 0003HayaeT 50-10
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BBEJEHUE, OBOCHOBAHUE WCCJEJIOBAHUN M KPATKOE OIIMCAHME
IHOJIYYEHHBIX PE3YJIBTATOB

3amanHas MOMYJSUs CepblX KUTOB (Eschrichtius robustus) odeHb MaJO4YHCIIEHHA W
HAXOMUTCS TOA yrposoit wucuessoennss (USFWS' 1997, Kpacmas xumra Poccmiickoit
®enepanun, 2000; Hilton-Taylor, 2000). O6s1uHO, B JIeTHE-OCEHHUN ce30H, 0koi0 100 ocobeii
€XKEroIHO KOPMATCA Ha aKBATOPUH, PACIIOIIOKEHHOH K ceBepo-BOCTOKY OT o-Ba CaxamuH. B
TEYCHHE MOCICTHUX CEMU JIET MPOBOIUICS 3HAUUTEIbHBIN 00BEM UCCIICIOBAHMI 110 MapIIpyTam
MEPEMEIICHUS, TUTAHWIO W TOBEJACHHUIO KHUTOB, MOBEJACHUYSCKAM PEAKIUSIM 10 OTHOIICHHIO K
NESATETLHOCTH YEJIOBEKA U TeHETUKE (000OIICHHBIC JaHHBIC IPUBEACHBI B CISAYIONTUX paboTax:
brnoxun u ap., 2003a,b; LeDuc et al., 2002; Meier et al., 2002; Weller et al., 1999, 2002 a,b;
Wiirsig et al., 2002, 2003; f3Benko u ap., 2002; Axosnes u Tropuesa, 2003).

B 2003 rogy Obu1M M3y4eHBI IPOCTPAHCTBEHHO-BPEMEHHbBIE MAPIIPYTHI MEPEMEIICHUS U
HEKOTOphIE aCHEKThl MOBEACHUS CEPbIX KUTOB B MPUOPEKHBIX BOJAX, MOOIU3O0CTH OT palioHa
mpearnoiiaraeMon pa3pabOTKH MeCTOpOXKIeHUN HeTH U ra3a kommaHusMu «IkcoH Hedreras
JIumuren» (OHJI) u «Caxanun Ouepmxu» (COUK). Taxxe kak u 2002 romy, B Mope
HaxXO0JIUJIOCh 3HAYUTEIILHO MEHBIIIEE YUCIIO CYJIOB M MPOBOAWICA 3HAUUTEIHLHO MEHBIINN 00beM
JIPYroi MPOU3BOJACTBEHHOW NEATEIbHOCTH N0 cpaBHeHHIO ¢ 2001 romom, Koraa BBINOJHSIACH
TpexMepHas ceiicMopa3BelKka B TEUYEHHE YacTH TNepUoJa BpPEMEHU MPOBEIACHHUS HAIIUX
Habmonenuit (Wiirsig et al., 2002). Opnnaxo, B 2002 roxy, komnanueit «bpurum Iletponeym»
MIPOBOAMIINCH CEHCMHUYECKHE HCCIeoBaHusd B 23-X KWiIoMeTpax K ceBepy oT bimoka Oponty
2001 . mw B 37 M ot Oepera B mnpenenax 100-metpoBoii wu300atel. OTCyTCTBHE
MPOU3BOACTBEHHOU AesTenbHocTH B 2003 roay Aano BO3MOXHOCTH BHIIOJHUTH HAOMIOACHUS U
MOJyYUTh HCXOJHYIO KOJIMYECTBCHHYIO HMH(OpPMAIMIO O €CTeCTBEHHOM TIOBEICHUH,
MEPEMEIIEHUH U JBIXaHUU CEPhIX KUTOB 3alaHON MOIMYJISIIIMKA Ha y9acTKax KopMieHHs. Taxxke
Kak ¥ npu nposeneHun ucciegoBanuit B 2001-2002 rr., ObIIO NPUHATO PELIEHHWE O TOM, YTO
M3y4YeHUE TIOBEJEHUS CEPhIX KHUTOB MOXKET OBITh NPOBENCHO C Oepera, W ATO OOECHEYUT
MPOBEJICHUE JIUTENBHBIX HAOMIOACHHI 3a HCIONb30BAHUEM MECTOOOUTaHUS, pa3MEIEHUEM U
MOBEJICHUEM CEpBhIX KHUTOB B MpuOpexHou 30He. Pabora ¢ Oepera mMeeT oOmpeselieHHBIC

MNpEeuMyIieCTBa, IMMOCKOJbKY OHa HAaXOAUTCA B HCKOTOPOM YIAAJICHHU OT KHTOB, YTO ITO3BOJISACT

! Crry»x6a 3ammThl peIGHBIX pecypcoB 1 aukoit mpuposl CIIA




YCTPaHUTh BO3MOXKHOCTH TOTO, YTO HAOIIOJATENbHBIC CTAHIIMU MOTYT OKa3aThCsl HCTOYHUKAMHU
OeCroKOHCTBAa KHTOB. MBI HCIONB30BAIM TPH METOJMKH TPOBEIACHUs HaOmroneHuit: 1)
BBIOOPOYHOE CKaHMPOBAaHUE TOPU3OHTA JJISl MOJIYYEHUS OLEHKU OTHOCUTEIHHOW YMCICHHOCTH,
pasMelieHusi W pa3MepoB TPYNI CEpbIX KHUTOB BAOJNb MOOEPEkbs; 2) CIEKEHHE C
WCIIOJIb30BAHUEM TEOJOJIMTA 33 BBIJCJIEHHBIMU TPYNINAaMH KHUTOB JJisi  OINpPEACIICHUS
MECTOTIOJIOKEHUSI, HAINpaBJICHUs, CKOPOCTU U HCIIOJIB30BAHUS MECT OOMTAaHHA BO BpEMs
IBUKEHMS; U 3) HaOJIO/IEHUE BBIJIEICHHBIX TPy WU OTAENIbHBIX 0COOEH IUIsl ompeneneHus
MapaMeTpoB BBIXOJA HA TIOBEPXHOCTh, IBIXaHUS, HBIPSIHUS U JIPYTUX MPOSBICHUIN, BUIUMBIX HA
MoBepxHOCTH Mops. [lomydeHHbIE AaHHBIE OBUIM TPOAHAIM3HPOBAHBI C HCIIOJIB30BAHHEM
MapaMeTPUYEeCKUX U  HEemapaMeTPUUYEeCKUX METOJOB MAaTeMaTHUYeCKOM CTaTUCTUKH. B
OKOHYATEJIbHOM HUTOre, B HaIIM HaMEpPEHHUs BXOJUT ONHCAHHE OCHOBHBIX OHOJOTHYECKHX
XapaKTepUCTHUK, TMOBEACHHUS W HCIOJNB30BAHUS MECT OOWTaHUs JTHX >KUBOTHBIX U CTENEHb
M3MEHYMBOCTH 3THX IAapaMETPOB, KOTOpas MOXKET UMETh MECTO B T€UEHHUE Io0jia, C€30Ha U B
MIPOCTPAHCTBEHHOM OTHONICHWH. MBI 3HaEM, UTO TaKash UCXOAHAsI HH(POPMAITUS O CEPBIX KHTOB
3amagHol MOMyJsSIIMM OyJEeT HCHOJB30BaThCA B Ipoliecce pa3pabOTKU U OCYIIECTBICHUS
MPOEKTa C IENbI0 OKa3aHUsl MOMOIIH MpHU pa3paboTke 3PPEKTUBHBIX MEPOMPHUATHIA MO 3alIUTe
KHUTOB.

IIpoBenenue noneBoro cezoHa 2003 rosxa ObLIO OCIOKHEHO M3-3a OOJIBIIOIO YUCHA THEN
C IUIOXMMH TIOTOJHBIMHM YCJIOBUSMH, B OCHOBHOM, C HIOJS JI0 CEpEAMHBI aBryCTa, YTO
MPOSBIISIOCH B BUJE IITOPMOB, OKIEBHIX IIKBAJIOB W TyMaHOB. TeM He MeHee, HECMOTps Ha
IUIOXHE TIOTO/HbIE ycioBHA, ToieBod ce30H 2003 roma ObUT yCHEMIHBIM B OTHOIICHHH
noyyeHus: WHQOpMaAIMM O MapupyTax TMepeABHKCHUS, TOBEACHUM M OTHOCUTEIHHOM
YUCJIEHHOCTH KUTOB Ha YEThIPEX OTAEIbHBIX yuyacTkax. [losieBoil ce3oH Hauancsa 18 urons 2003
r. u 3akoHumics 14 centsops 2003 r. M3-3a mioXxux MOTOMHBIX yCJIOBHMA MEPBBIM JeHL cOOpa
naHHbIX Hauvancs 22 utonst 2003 r., a mocneaHui 1eHb uccienoBaHuil npumiencs Ha 13 ceHTa0ps
2003 . Pabounii ce3oH mpogomxkancs 30 queit (233 gaca). 3a 370 Bpems ObUIO BHIOTHEHO 167
CKaHMPOBAHWH OTAENBHBIX ocobeit ¢ 410 nHaOmogeHUAMU/BCTpedaMu, 73  TEOMOIUTHBIX
TpaekTopuil mepemenieHuss U 34 HaOMIOIEHUS 3a TIOBEACHHEM BBIJCICHHBIX OCO0CH CephIX
KHUTOB.

beumn cnenanbl nBa HabmomeHus kacatok (Orcinus orca) (4 centsopst 2003 r. u 7
centsiops 2003 r.) B mpuOpe kHOM paiioHE MPOBEICHUS HAIUX WCCIICIOBAHWM, BHIIIOTHCHHBIX B

TeyeHHue nojieBoro cezona 2003 rona.




METOJIMKA HCCJEJJOBAHUN

Mertonpl, ucnons3oBanubie B 2003 rogy, COOTBETCTBOBAIM METOJaM, UCIIOJIb30BAHHBIM B
2001-2002 rr., u 3HaYUTeNbHAs YaCTh JAHHOTO pasjeia MOBTOpseT padoTel Bropcura u mp.
(Wiirsig et al., 2002; Wiirsig et al., 2003) ¢ HEKOTOPHIMU U3MEHEHUSMU B OTHOIIICHUU aHAJIU30B,

KaK YKa3aHO HHIKC.

Oonacmb nposedenusn uccied08anuil

Habmronenust ¢ Oepera mpoBOAWIHMCH B Ipenenax 32-KUIOMETPOBOTO MPUOPEKHOTO
paiioHa, HaXOJAIIErocsl B CEBEPO-BOCTOUHON yacTu 0-Ba CaxanumH, Poccust (puc. 1). OO6nacth
MIPOBEJICHUSI MCCIIEIOBAHUN OXBATHIBAET EIUHCTBEHHBIH HM3BECTHBIA MPUOPEKHBIA YUaCTOK
KOPMJICHHUS 3aMafHON (MM OXOTCKO-KOPEHCKOW) MOIMYJISIUN CePBIX KUTOB, PACIOJIO0XKECHHBINH B
Mpezesiax CeBEepO-BOCTOYHOM akBaTopum CaxaliiHa, ¢ OOraThIM TNHUTATEIBHBIMU BEIIECTBAMH
MECTOOOUTAaHHEM, KOTOpOE, MO-BUIUMOMY, HAXOJUTCS MOJ BIMSHUEM MECTHON JaryHHOU
HKOCUCTEMBI, U3BeCTHOM Kak 3anuB [IuneTyH (cM. Takxke Johnson, 2002). IlpuGpesxHbie BOIBI
OXOTCKOrO MOps  XapaKTEpU3YIOTCS IE€CYaHbIM JIHOM Ha IUIABHO IOIPY’KaroleMcs

KOHTUHEHTAJILHOM TIeNb]e.
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Puc. 1. Pailon npoBeneHuss HccieAOBaHUN B CEBEPO-BOCTOYHOW uacTu o0-Ba CaxanuH Ha
HansaeM BocToke Poccun.




Habaronenusi, npoBoauMble ¢ Oepera

Jlns npoBeneHus HaOMIOACHWN 3a MOBEACHHMEM CEpBIX KHUTOB 3alaJHON MOMyJSIUU B
teyenue yera 2003 r. Obuto BBIOpaHO YeThipe yuacTka (Tabdm. 1). Kaxkaslii yyacTok (cTaHIms)
BBIOMPAJICSI C YUYETOM €ro BBICOTHI HaJl YPOBHEM MOpS IO OTHOLICHHIO K OOBIYHO HEBBICOKHM
JFOHAM 3TOTro paiioHa (Tabi. 1) ¢ mepekpsiTHeM (0KOJIO 4 KM) JPYyTHX OSperoBhIX CTAHIHNA (pHC.
2). MecTomnoyiox)eHue Kaxa01i CTaHIIUHU MMO3BOJISIIO OEPETOBOM IpyIIne MPOBOIUTh MOHUTOPUHT
MOBEJICHUSA CEpPBhIX KUTOB B TMpenenax 32-kM mpuOpexHoro paiona. M3-3a TpymHocTeil ¢
MaTepHAbHO-TEXHUUECKUM 00eClieYeHHeM TMpU TEepeMElICHNH MEXIY CTaHLIUSAMH, Ha
00CITy’)KWBaHHUE OJHOM M3 YEThIpeX OSPEeroBbIX CTAHIIMI OOBIYHO OTBOJIMJIICS OJMH PaOOUuil 1CHb.
Crannus BbIOMpanach AJsl MPOBENECHUS CUCTEMaTHYECKUX HaOJIOJICHUN B HANpaBlIEHUM C ora
Ha ceBep. [Ipu mocTmkeHnu camoii ceBepHo# craniuu (ctanuus OmoNnTy), Ha CIEIYIOIHA IeHb
paboTta HauMHAIach ¢ caMoil IoxHOU craHiuu (l-s cranuus). JIBe cranmmu (2-s CTaHIHS U
cranius 07) ucnons3oBamuck ¢ 2001 roma; 1-a cranmms u cranimus Oponty OBUTH BIEpPBBIC

rcnosb3oBanbl B 2002 romy.

Tabnmuma 1. KoopauHathl dYeThipex OEperoBBIX CTaHIUM, PACIONOXKEHHBIX BIOJb CEBEPO-
BOCTOYHOTO TOOepexkbs 0-Ba CaxanuH, Poccusi. BricoTa cTaHIIMKM OTCUMTHIBAETCS OT
CpeaHEN BBICOTHI OTJIMBA.

HasB. cTaHuuu lnpota (C)  [Honrota (B) Anbtutyga ctanHumu (M)
1-a cTaHum4a 52° 58' 27" 143° 18' 07" 10.1

2-9 cTaHuusa 53° 03' 08" 143° 17' 04" 8.6

CraHuus 07 53° 07' 29" 143° 16' 12" 8.1

CrtaHumsa Ogonty  53° 12' 33" 143° 14' 51" 17.2
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Puc. 2. MecromnosoxeHne yeTblpex OeperoBbIX CTAaHIMN, PACIOIOKEHHBIX B0 OJ0ka OnonTy
Ha CEBEpPO-BOCTOYHOM mobepexbe o-Ba CaxamuH, Poccus. 3amTpuXxOoBaHHBIMHU
MOJYKPYKbSIMU TOKa3aH NPUOJIM3UTENBHBIA IHANa3oH BUIUMOCTH (4 KM) ¢ Kaxaol
OeperoBoii cTaHIWU. ['0/1bI COOTBETCTBYIOT BPEMEHH cOOpa JaHHBIX Ha KaXKIIOW CTAHIHH
B TEUEHHE YKa3aHHOI'O IIepHoJia BPEMEHH.

CocTtosiHne oOKpy:Kaloueil NPUPOIHOH cpeabl
CocTosiHuE OKpY Karollel MpUPOJHONW Cpeabl PETUCTPUPOBAIOCh HECKOJIBKO pa3 B JI€Hb
U1 00€ecriedeHHsl COrJIaCOBAaHHOCTH U HAJEKHOCTH PE3YJIbTAaTOB, MOJIYYEHHBIX MO BCEM TPEM

METOJIMKaM, HCIIOJIb30BAaHHBIM OEperoBoi TPyMIoil MOHUTOPHUHTA (CM. HUXKE). 3aluChIBAINCH




CIIEIYIOIINE MapaMeTphbl: OTHOCUTENbHASI BUAMUMOCTh, OMUKU (MX SPKOCTO W TOPU3OHTAILHBIC
YIJIbI), COCTOSTHUE MOps (IpU MPOBENEHUU JaHHBIX MCCIEAOBAHUN PETUCTPUPYEMbIE OALIbI 11O
mkane bodopra msmensumcy or 0 1o 4, mpuueMm cuiie BeTpa B 3 Oaiijla COOTBETCTBOBAIH
HeOonpIIMe Oapamiku, a mpu cuie BeTpa >3 0auioB HEBO3MOXKHO OBLIO MPOBOAMTH
60HLH.IHHCTBO H3MepCHI/Iﬁ 34 UCKIIIOYCHHUCM MAapHIpyTOB MCPCABUIKCHHUA KHUTOB, HAXOAAMIUXCA
Ha PACCTOSTHUU <2 KM OT TOYKH TIPOBEJCHHS HAOJIOJCHUH ), HAIIPABIICHUE BETPa, 0OJAYHOCTh H
3b10b. JIJ1 eKecyTOUYHOI aBTOMAaTH4ECKOW 3alncCy TeMIepaTyphbl BO3/lyXa, AaBIIEHUS, CKOPOCTH
BETpa, BIIAXXHOCTU W HEKOTOPBIX APYTUX MapaMeTPOB COCTOSHUS OKPY KAIOUIEH MpUPOIHON
CpCabl C IO-MI/IHyTHBIM HHTCPBAJIOM HUCIIOJIB30BaIaCh IICPCHOCHA MCTCOPOJIOTUICCKASA CTaHIUA.
[Tocne xaxmoro mHS pabOTHl JaHHBIE O COCTOSHUU OKPY’KArOIIeH Cpeabl BBOJIUIUCH B
KOMIIBIOTEP M XpPAHWIHCh [0 HMX IMOCIEOYIOIIero Hcmonb3oBanus. Eciam kakue-nnbo u3
yKa3aHHBIX BBIIIE MMapaMeTPOB COCTOSHUS OKPY’KaIOIIeH cpeibl MPENsITCTBOBAIN MPOBEICHUIO

HaOJI0ICHUH, TO UCCIIEAOBAHUS MIPEKPAIIATUCH JJO HACTYTICHHSI TPUEMIIEMbIX YCIOBUH.

CxaHupoBaHHMe TOPH30HTA

Jlnst poBeieHNs] MOHUTOPUHTa OTHOCUTEIBHOTO YMCIIA U PACIPEACTICHUs CEPhIX KUTOB B
npeneigax M3yd4aeMoll IJIOMIAAM, HCIHOJb30BAIMCh METOJbl CKaHMpPOBAHUS TOPU3OHTA,
BBITIOJTHSIEMbBIE €KEUaCHO B TOT MEPUOJl BPEMEHH, KOT/la HE TPOBOAUINCH CEaHChl HAOIIOACHUS
3a BbIICNIEHHBIMU OOBeKTaMu. J[7si CKaHUpPOBaHUS 3apaHee BBIACIEHHOTO CEKTOpa IJIOIAAH
uccrnenoBanuii B mpegenax or 20° 1o 160°, OTCUMTHIBAEMBIX OT CEBEPHOIO KOHI[A MArHUTHOTO
MepuaraHa (MarHUTHOE CKIIOHEHHE OTHOCHTEIBHO HCTUHHOTO TeOorpauuecKkoro ceBepa =
12.19° k 3amany) naBa HaOMIoAaTeds HMCHOONL30BaIM pyuHble OumHOKIu (7x50).  Kaxnoe
CKaHUPOBAaHMWE HAYMHAJIOCh OT CEBEPHOM YacTH IUIOMIAJM HMCCIEAOBAHUNA W IIJIO B CTOPOHY
F0KHOM yacTu Twiomanu. Kaxkaoe ckaHMpoBaHUE MPOIODKANIOCh 15 MHUHYT TpU OJHOM
CKaHUPOBaHUU B 4yac, MakcuMyM. [locne Toro, kak HabmOgaTENb OTMEYAll MOSBICHUE KUTA WU
KHUTOB, 3aIMCBHIBAJIOCH YMCIIO KUTOB, MATHUTHBIA a3UMYT, OTCUETHI MO CETKE OWHOKIIS (IUTPUXH
Ha BHYTPEHHEH CTOPOHE JIMH3bI OMHOKJIS, UCTIOIb3yEMbIE JJIs OLIEHKH PACCTOSIHUM 110 N3BECTHOM
BEJIMYMHE OOBEKTa, HAXOMAIIEroCs B IOJIE 3pPEHMsI, WM YIJla HUKE TOPU30HTA), U MHEHHE

Ha6n10/:[aTen$1 0 PAaCCTOAHUH 0 NU3YyHaCMOI'0 MECTaA.




CaexeHue ¢ MCIOJIb30BAHMEM TEOA0JIMTA

MOHUMTOPUHT TNPOCTPAHCTBEHHO-BPEMEHHBIX MAapIIPyTOB JBH)KEHHUS CEpbIX KHUTOB
BBITIONHSUICS C TOMOIIBI0O MOHOKYJsipHOro Teomonuta Lietz/Sokkisha, mogens DTSA ¢ 30-
KpaTHBIM yBEIIMYEHUEM M TOYHOCTHIO 5 YTIIOBBIX CEKYHI. [Ipu TakoM Moaxo/e rOpU30HTAIBHBIC
W BEPTHKAIBHBIC YTIIBI MPEoOPa3yroTcsl B reorpapuueckre KOOpAUHATHI (IIUPOTY M JOJTOTY)
JUIS KaXJOro oTcyera mo teodoiuty. CiexeHue 3a OTAEIbHBIMU OCOOSIMH BO BPEMEHHU JaeT
uHpopMaIMio 00 OTHOCUTENBHON CKOPOCTH U OPHEHTAllMH >KUBOTHBIX, HAOII0AaeMbIX
CaMOCTOSITENIFHO WM B CBSI3M C TMPOBEJIEHUEM CEUCMUYECKUX pPAdOT W JPYruX BHUJIOB
YeIIOBEYCCKON JCSITETPHOCTH B MOpe (IS JalbHEHIIero ONMHWCAHWSA W MaTeMaTHYeCKUX
pacyeToB, UCIIOIB3YEMBIX MPU TAKOM METOJIUYECKOM moaxozae, cM. Wiirsig et al., 1991; Gailey,
2001; Gailey and Ortega-Ortiz, 2002; u Ilpunoxenuss 1 u 2). CeaHC CleXEHHS C
WCIIOJIb30BaHNUEM TEOJOJUTa HAYMHAJICSA TOT/A, KOTJa MOXXHO OBLJIO yCTaHOBUTH MPHUCYTCTBHE
OJIMHOYHOTO WJIM OTJAEIHHO PACIIO3HABAEMOI'0 CEpOro KHUTAa B TPYMIE KUTOB M 3Ta 0OCO0b
HaxoJWjiach B TIpeJeliax OTHOCHUTEIBHO HeOOombIIoro paccrosHus (< 4 KM) OT OeperoBoit
craniuu. Kaxkmas ocoOb mpociekuBaiach HEMPEpPBIBHO A0 TeX TOp, MOKa JKUBOTHOE HE
MCYE3aJI0 U3 MOJS 3PSHMUS, YIAISSICh 3a MPEIebl KPUTUIECKOTO PACCTOSIHUS, PAaBHOTO 4 KM, WIIH
KOTJIa COCTOSTHUE OKPY KArOIIeH MPUPOJTHON CPeJIbl MPETSITCTBOBANIO JATBHEHIIIEMY CIIC)KCHHIO.
Kaxknas mosummsi, 3aperucTpupoBaHHas MO TEOJOJUTY (Iajee MMeHyemas ~3aceduka’), JaTa,
BpeMs, a TaKKe BEPTUKAIbHBIE M TOPU3OHTANBHBIE YIJIbl BBOJWINCH B 0a3y maHHBIX Microsoft
Access ¢ yka3aHHEM OTHOCUTEIBHOTO PACCTOSHUS, a3UMyTa (OT reorpadudeckoro Mepuanana) u
MIPOCTPAHCTBEHHOTO TOJIOKCHHSI, PACCYUTAHHBIX B peaJbHOM Maciitabe BpEeMEHU C
WCIIOJIb30BAaHUEM CIICITHATBHOM KOMIBIOTEpHOU Tporpammel «llugacopy» (Gailey and Ortega-
Ortiz, 2002). C uenpio obecrieueHUs] MOJYYCHUS HAEKHBIX JAHHBIX MJS TMOCIEIYIOIIEro
aHaJlM3a TaKUX BEIUYHH, KAK CKOPOCTh, OPUCHTALIUS U MEPEMEIICHNE, B KAUeCTBE KPUTHIECKOTO
pacCcTOsSIHUS HCIONB30BAIOCh, KAaK MaKCHMyM, 4-KM pacCTOSHHE OT CTaHIUU, BBHIY
OTHOCHUTEIILHO HEBBICOKOTO THUIICOMETPUYECKOTO TIOJOXKEHUS KaKIOW CTaHIHMH (BBICOTHI
CTaHIIMU TIpUBEJeHBI B Tabymie 1 Ha cTp. 13, a MeToMbI omnpeeaeHusT OMMOOK, 3aBUCAIIUX OT

BBICOTHI, B pabote Wiirsig et al., 1991).




Hao0aronenue 3a moBeaeHueM BEIIEJIEHHBIX 00LEKTOB

CeaHcpl HAONIOCHHUS 3a TOBEJICHUEM BBIJEICHHBIX 00BeKTOB (Altmann 1974; Martin
and Bateson 1993) mpoBoaMIUCH AJI OTAETBHBIX 0COOEH CephIX KUTOB C LIEIBbIO OMpeeNieHus
T000T0 M3MEHEHUS B WX MOBEIACHHUH WM JIBIXAaHUU, KOTOPOE MOTJIO OBl MPOU30UTU B CBSI3H C
W3MCHECHHEM TIapaMeTPOB, XapaKTEPHU3YIOIIUX COCTOSHUE OKPY KAIOIICH TPHUPOTHOW CPEIbI.
OnHako TOJHBIA HAOOp MAHHBIX O COCTOSIHUM OKpPYJKAIomeH cpeabl, HEOOXOMAMMBIX IS
MIPOBEJICHUS aHAlIM3a, B JAHHOM OTYeTe He ObLT MOTy4YeH U TaKoi aHanu3 He npoBoauics. CeaHe
HaOJII0ICHUS 3a IIOBEJICHHEM BBIJCICHHBIX OOBEKTOB HAYMHAJICI TOIJa, KOrga BCE
HAOJTIOIATE)I OTMEYAITH, YTO MOHUTOPHHT OJMHOYHOT'O KUTA MOKET BBITIOJNHATHCS HEIIPEPHIBHO
M JIOCTAaTOYHO HAJEKHO C TeM, 4YTOOBI JbIXaTeIbHbIE WM JAPYTHE€ BaXKHBIE ITOBEJICHUECKHE
napaMmeTpsl He ObUTH ymyImieHbl. [IpruunHa BeIOOpa OJIMHOYHOTO KHTa CBSI3aHA C T€M, YTO, Kak
MPABUJIO, HEBO3MOXXHO Pa3IUYHUTh OTICIBHYIO O0COOb B TPYMIE KHUTOB M3-32 MAaJlOW BBICOTHI
MTO3UIIUN HAOJIFOJICHUS M PACCTOSHUS 110 3TOM rpymmbl. CeaHc HAOIIOACHHSI MOT TIPEKPATUTHCS,
€CITM KHUT yAJSIICSA 3a TpEeebl ydyacTKa HaOJIOEHUS WM €CJIM HE BBITOJHSINCH YKa3aHHbBIC
BhIIIIe ycnoBus HaOmoaeHus. [lo kpaiineit Mmepe oquH u3 HaOIOAaTeNel 3a MOBECHHEM KUTOB
CIIEUI 32 KUTOM C UCIOJNb30BaHUuEeM pyuyHoro OuHokIs (7x50). HabmiomaTens 3a moBeneHuEM
KUTa cooOIIal O KaXIOM TMPOMCXOMASAIIEM IOBEACHUYECKOM COOBITHM M 3Ta HH(OpMAIus,
COBMECTHO ¢ wuH(poOpMamuel O JaTe U BPEMEHH HAONIOJCHUS, BHOCHIACH OIEPaTOpPOM
KOMITBIOTEPAa B MHHHKOMITBIOTEp W aHAJIU3UPOBAIACH C HCIIOJB30BAHHEM IPOTPAMMBI
«ITudarop». C 1enpi0 CBeACHHS K MHHHUMYMY pas3dduil B HAOIIOJCHUSAX, BBITIOJHEHHBIX
OTIENbHBIMU HAOMIOJATEeNsIMU 3a TOBEJCHHEM KUTOB, WX HAaOMIOACHHS TMEePUOAUYECKU
OLICHUBANIUCh JPYyruMu HabmomartensMu. B OONBIIMHCTBE CEaHCOB HAOMIONEHUS 32
BBIJICTICHHBIMU OCOOSIMH, ITOBEJICHUCCKHE/ IBIXaTSIbHBIC COOBITHS 3alTMCHIBAIUCH OJHOBPEMEHHO

B IIpOLECCE MPOCTPAHCTBECHHO-BPEMEHHOTI'O IIEPEMCIICHUSA BhIACICHHBIX JKUBOTHBIX.

AHAIN3 JAHHBIX

JlaHHBIE CKAHUPOBAHMS — I[JIH O6IHCFO o63opa OBLI MMPOBCACH aHAJIN3 OTHOCUTCIIBHOT'O

yrciaa oco0eil KUTOB M IpyNIl KUTOB. bblla mpoBeneHa OleHKa BCeX NaHHBIX CKAHUPOBAHHH B
LEJIOM M0 NPHOPEKHOMY PETHOHY, € HAOIIOAEHUE OCYLIECTBISUIOCH C HCIOJIB30BAaHHEM
YeThlpeX OeperoBbIX CTAHLUN M CpPaBHEHHE JAHHBIX MEXAYy 3TUMM CTaHLUAMHU. bblna Takxke
BBITIOJIHEHA OLIEHKA YKCJIa KUTOB M IPYII IO KaXJI0M CTaHUUH B pa3InYHbIE IIEPUO/bI BPEMEHU

B TCUCHHUC KaXXA0I'0 JHsA BBIIIOJHCHUA HCCHGHOBaHHﬁ. BCJIGIICTBI/IG TOro, 4TO pacnpCacjiCHUC




TAHHBIX CKAaHUPOBAHMUSA HE MOMYMHSIOCH HOPMAIbHOMY 3aKOHY, YHCJIO KHTOB M YHCIIO
HeOospmmx crax (Tpymmn) Obum TpaHcopmupoBanbl (log (4ncino KUTOB Wi rpymm +1)) s
npoBefeHuss aHaiu3za. C  ydyeToM BBICOTBI TOYKHM HAONIOJNEHHMs] HaX YPOBHEM MoOps,
reorpaueckoro a3uMyTa M JAHHBIX 110 BU3UPHON CeTKe JUIs KaXJI0ro HaOJtoJAeHMs, ObLIH
paccuMTaHbl PacCTOSHUS OT HaOmomaTens M reorpapuueckue KOOPAMHATHI (YpaBHEHUS IS
oueHKH paccrosiHui, cM. Lerczak and Hobbs, 1998). [lns ydera BO3MOXXHOW OIIMOKH IpH
OLIEHKE aIlIPOKCUMHUPYEMOrO PAcCTOSHMSI, MCIIONIb30BaJICs IMOKa3aTenb npeiaomieHus (Leaper
and Gordon, 2001). H3-3a pa3nuuus B TUIICOMETPUYECKUX BBICOTAX IMyHKTOB HAOIIOACHUS MO
YEeTBIPEM CTAHLUSAM, [UIsl HEKOTOPbIX aHalu30B (T.€. M CPaBHEHMS OTHOCHUTEIbHOU
YHUCJIEHHOCTU TI0 OTJEJIbHBIM CTAHIUSAM) OBbLIO HCIOJIb30BAHO IOPOrOBOE 3HAUYEHUE PACCTOSHUSA
OT CTAaHLUH, COCTaBistoIIee < 6 KM, C IEJbI0 yJOBJIETBOPUTEIBHOIO CPAaBHEHMS JaHHBIX IO

pa3HbIM cTaHusAM (puc. 3).

45
B |- CTAHIIMS
40 - - [ 2-1 CTAHILIUASA
B CTAHIIUA 07

35 — [ CTAHLIUA OJIONTY

30 -
25
20 A

15 I

10 -

Yactora

0 1 2 3 4 5 6 7 8 9 10

Paccrostnuie ot craHuuu (km)

Puc. 3. 'ucrorpamma paccTosiHUM 10 CEPhIX KUTOB 3allaHON MOMYJISILIMU C YEThIPEX OEpEeroBhIX
CTaHLUI HAOIIOCHNUS.
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JlaHHbBIE CIEXEHUs C MCHOJIb30BAHUEM TeoaoauTa — Jjisi onpeaeneHuss OTHOCUTEIbHON

CKOPOCTH [JIBHKCHHS, HAIlPABJICHHUA U TEPEMEUICHHsS KaXKIOTO >KUBOTHOTO ObLa BBIMOJHEHA
OllCHKa HWH(OpPMAIIMK O CJIEKEHHU C HCIHOJIb30BAHUEM TEOJ0MUTa. BBUIY BO3MOXKHOCTH
M30BITOYHOTO H (WJIM) HEIOCTAaTOYHOTO OO0beMa BBHIOOPKH, a TakKe YTOOBl JaHHEIE,
COOTBETCTBYIOIIME 0003HAYCHHBIM ((DUKCUPOBAHHBIM) TOYKaAM B TMpeaeiax eIuHUIHOU
TPAeKTOPUH, OBUIM HEKOPPEIUPOBAHHBIMHU, MO KaXJOH TPACKTOPUH MPOBOAMIACH BpEMEHHAas
HMHTEPIIONSINS B B COOTBETCTBUU ¢ pekoMeHaarmsmu Turchin (1998). Bpemennas koMmmoHeHTa
0a3upoBaach Ha OICHKE BCEr0 KOMIUICKTA JIAHHBIX MO0 TPASKTOPUHU TIEPEMEIICHUS B OTHOIIICHUN
JUIMHBI 111ara, yrjioB MOBOPOTa, YKCIa TOYEK BBIIOJIHEHHUS 3aCEUEK M CKOPOCTH BBIMOIHEHUS
3aceuek. MHTepnonsaunoHHbIN KpuTepuil, paBHbIi 90 cek., OCHOBaH Ha aBTOKOPPEISIIMOHHOM
aHanm3e xapakrtepa nBuwxkeHus (cm. Wirsig et al. 2002). IlpumeHeHue wuTEpaTUBHON
MHTEPIOJIALIMA HAYMHAJIOCH C OMPEICIICHUS TIEPBOM MO3UIIUU KUTA TI0 TPAEKTOPUHU JBUKEHUS, &
3aTeM MpeyCcMaTpUBAIOCh MPOBEICHUE WUHTEPIOSIUY JUIsl ONPEENICHUs ero reorpaduyeckux
KOOpJMHAT HA OCHOBE (DAKTHMUECKUX NAHHBIX MO 0003HaueHHBIM ((PUKCHPOBAHHBIM) TOUKAM B
TedyeHue mnociuenyromero  90-cekyHaHoro — orpe3ka  BpemeHu. llocine  ompeneneHus
WHTEPIOJIMPOBAHHON TO3UIIMU, BCE JAHHBICE MEXKIY ABYMS TMO3UIMSIMU OTOPAKOBBIBAIUCH C
LEe/IbI0 TIOJyYEHUs! PaBHBIX ILArOB IS MPOBEACHUS MOcienyromero ananusa. [lo okoHuanuu
MHTEPIONAINUA ObUIO 00eCleYeHO pacHOoNIOKEHHE BCEX TOYEK IO TPACKTOPUU JIBIDKEHUS C
pacCTOSTHUEM MEXAY HUMH, COOTBETCTBYIOIIMM HMHTEpPBAy HMHTEPNOISUUU. PesympTraTom
MPOBEACHUS BBINICONMCAHHON WHTEPMOJSALNUU SBISUIaCh pa3OMBKa TPACKTOPUM JIBIXKCHUSI HA
oTpe3ku (maru) ¢ mapamMu O0O0O3HAUYEHHBIX (UKCHPOBAHHBIX ToYeK (‘“‘3acedek’), KOTOphIC
pasrpaHUYeHbl BpEMEHHBIMU HHTEPBAJIaMH, COCTABISIOIUMEU NpUOIU3uTensHo 90 cekyH .

JI1st KayK10¥ UHTEPIIOJUPOBAHHON TPACKTOPUU AHAIIM3UPOBAIIUCH TAKUE ITAPAMETPBI, KaK
pacyeTHasi CKOPOCTh Ha Y4yacTKe MepeMelIeHHus, YCKOpeHue (NMpHUpalleHue CKOPOCTH),
JUHEHHOCTh, CKOPOCTb W3MEHEHHWs HaNpaBJieHWs [BIKCHUS M CpEOHsAs [JIMHA BEKTOpa
nepemenienuss  (cm. Ilpumokenwme 1). CKOpocTh Ha y4YacTKe TEPEMEIICHUS MEKIY
BHIHBIDUBAHHUEM U 3aHBIPUBAHHMEM OIEHUBANTACh JIEJICHHEM PACCTOSIHUS MEXIy ABYMS
MOCJIEA0BATEIBHO PacIoa0KEHHBIMU (UKCHPOBAHHBIMU TOYKaMU (“3aceuxkamu’),
PACIIOJIOKEHHBIMU TI0 TPACKTOPUU, HAa BPEMS MEXAY STUMH JBYMS TOUKaMHU. ¥YCKOpPEHHUE
(mpupallieHue CKOPOCTH) HCIIOJIb3YeTCs Ui OLEHKM W3MEHEHHUS CKOPOCTH Ha ydacTke

nepemMenicHusd, T.€. Ak OIIPCACICHUSA, ITPOUCXOANUT JIN ABUKCHHUC KUBOTHOI'O IIO TPACKTOPUHU C
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OOIMM YCKOpEHHEeM WM 3aMmenieHueM. [loka3atens JIMHEWHOCTH NPEACTABISICT COOOM
OTKJIOHEHHE TPAaEKTOPUM MEPEMELICHUOT MPSIMOM U PacCUUTHIBACTCA IYTEM JIEJIEHMS MPSIMOTO
paccTosiHUs MEXIy MEepBOM U MOCIeqHEeN 3aceykaMy MO0 TPAeKTOPUH IMEPEMELIEHUSI Ha CyMMY
paccTosiHUi BAOJb KaXIOTO CErMEHTAa TPACKTOPHHM TMEPEeMEIIEHUs, 3aMEPEHHBIX BIOJb
TpaekTopuu nepemeienus. Ilokasarens nuueliHocTn n3Mensercsa ot 0 no 1, npuuem BennuuHa
MoKa3arenisl JUHEMHOCTH, ONu3Kas K €AMHMIE, YKa3blBa€T Ha MNPSAMOJMHEHHOCTb TPAEKTOPHUU
NepeMeIeHus, a BeIMYMHA, OIM3Kas K HYJII0, YKa3bIBaeT Ha ci1a0yro HaNpaBiICHHOCTh ABM)KCHUS
i e€ orcyrcrBue (Batschelet, 1980). B nomonHeHune k moKa3aTeni0 JIHHEWHOCTH, ObLI
MCITOJIb30BaH JIPYToi TIOKa3aTeNlb HAalPaBICHHOCTH — I' (mapaMeTp cpeiHel MHbI BekTopa; Cain
1989) BBeneHHBIM BCIEICTBUE €ro 3aBUCUMOCTH OT W3MEHEHMsI YIJIOBOIO HaIlpaBJICHUS
TPAaeKTOpUH, a HE OT paccTosiHui. CpenHss IJMHA BEKTOpa mepemMenieHus uamensercs ot 0
(Oonb110i pa3zdpoc B HAMpPaBIEHHOCTH) A0 1 (BCe mepeMelieHrs BBIMOIHSIIOTCS B OJJHOM U TOM
xe Hanpaienun) (Cain, 1989). YacTora m3MeHeHUs HANpaBICHUS ABWKCHUS XapaKTEPU3YET
BEJIMYMHY HW3MEHEHHS Aa3UMyTOB BJAOJb TPACKTOPUM MEpEeMELIeHUs. JTa BEJIWYMHA
paccuMThIBaeTCS JI€JICHHUEM CyMMbl a0COJIOTHBIX 3HAYEHM BCEX H3MEHEHUH HampaBiIeHUS
JIBUKCHHUST TIO TPaeKTOpUM Ha OOIIYI0 MPOAOKUTEIBHOCTh JIBHKEHHUS IO TPACKTOPHH B
muHyTax(Smultea and Wiirsig, 1995).

B 2003 romy ObLIM BBIMOJIHEHHI JIBa HOBBIX THIIA aHAJIM30B. BBUT BBEACH IMOKa3aTelb
U3MEHEHHUS CKOpPOCTH TMEpPEMEIICHUs, KOTOPbI HU3MepsieT MUHUMAJIbHYIO JHaroHaJbHYIO
IIOIIA/Ib TPACKTOPUU JBUKECHHS KATA C YUETOM Kypca IBHKEHUS U JUIUTEIbHOCTH HAXOXKIACHUS
Ha Tpaektopuu (Jahoda et al., 2003). Kpome Toro, ObU1 BBIIOJHEH aHAIM3 “OTKIOHEHHH' IS
OLICHKM €CTECTBEHHBIX MAapLIPyTOB JBMKEHHMS B TpEJesiax pa3iMyuHbIX IOBEJECHUYECKUX
COCTOSIHMM CEephIX KUTOB 3amaJHoN momysiiui. OTKIOHEHHE TPEACTaBISIET CO00M pacCTOsHUE
0 MPSMOM TPaeKTOPUHU, TPOXOJIUMOE KUBOTHBIM OT HaualdbHOIO ydacTka (T.e. oT 0-ro mara) 1o
n-ro mara. JloBepuTenbHble WHTEPBANBl JUIS aHaIW3a OTKIOHEHWH OCHOBAaHbI Ha METOJaX
camoHacTpoiiku (bootstrapping). CamoHacTpoiika BBIOTHSIIACH MyTEM CIy4aiiHOro BbIOOpa (cC
BO3BpAIlICHHEM) 1, TPaeKTOpuil (TOe BeIMYMHA 1, OIpeleNsiach KaK YHCIO TPaeKTOpHi,
MMEIOILIUX N MepeMeIlleHui) U pacueTa CpeIHEKBaAPAaTUYHOrO OTKIOHEeHU. [locie BhinoiHeHus
1000 urepanuii BiOupancs 95%-i toBepuTenbHbII HHTEPBAJ MO KaXI0MY IIary, B Ipeaeaax oT
26-ro 1o 975-ro miara, NpUHMMAEMbIX 3a HWKHUN U BEPXHHUI IIpeleibl, COOTBETCTBEHHO.
BcenenctBue ocobeHHOCTEN MPOBEAEHMS ATOIO aHAJIN3a, BCE TPAEKTOPUHU MCIIOJIb30BAIUCH IS N

HavyaJbHBIX mAaroB (i.e. mocne mara 0); Npy yBEIWYEHHUH N, YUCIO TPACKTOPHH yMEHbILIAETCs.
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BcernenctBue sToro, mpu yBETMYEHHM YHUCIA IIAroB OMMOKHM Takxke yBenumuuBaiuch (Turchin,
1998).

JlaHHBIE O HOBeI[eHI/II/I/I[I)IXZlHI/II/I - ,Z[J'ISI OIICHKH BO3MOXKHBIX M3MCHEHHI B IIOBCACHHUH

KHUTOB JJaHHbIE O MOBEJIECHUM BBHIOPAHHBIX 0COOEH MEepPeBOJMINCH B KOJIMYECTBEHHYIO (hopMy 10
IIECTH TepeMeHHbIM: 1) uHTepBal BpeMeHHM Mexay (oHTaHamMu (BpeMs  MExXIy
MOCJICIOBATEIbHBIMA BBIJJOXaMH TIPH OJHOM BBIHBIPUBAaHUM); 2) YHCIO (DOHTAHOB 3a OJHO
BBIHBIpUBaHUE; 3) BpEeMs BBIHBIPHBAHUS (ITUTEIBHOCTh HAXOXKIACHHS OCOOEl Ha WJIM BOJIW3H
MIOBEPXHOCTU BOJIbI); 4) BpeMsl HaXOXKIECHUs IOJ BOAOH (Bpems, B TeUEHHE KOTOPOro OCOO0b
HaXOJUTCSI B TIOTPY’KEHHOM COCTOSIHMHM); 5) uacToTa (OHTAHHPOBAHUS Ha TOBEPXHOCTH
(cpeaHee 4uCIIO BBIIOXOB MUHYTY, MIOKa 0COOb OCTAaeTCsl Ha MOBEPXHOCTH MOps); U 6) yacToTa
(OHTaHMPOBAHUS B MEPHUOJ] IBUKECHUS B TEUCHHE BCETrO LIMKJIA BBIHBIPUBAHUS — 3aHBIPUBAHUSA
(ycpeaHeHHOe Ui LMKJIa BBIHBIPUBAHMS — 3aHBIPUBAHUS YMCIO BBIIOXOB B MHHYTY). [lns
OLIEHKM HE3aBUCUMOCTH (aBTOKOPPEJSINHU), IO KKIOMY CEaHCY HaONIOJEHHs 3a MOBEIECHHEM
KUTOB  ClyyallHBIM 00pa3oM  BbIOMpanoch BpeMs JAMCKPETU3aLUH, TNPUOIUZUTEIBHO
COCTABJIAIOLIEE JAECATh MHUHYT, AJS KOTOPOrO IPOU3BOAMIMCH PacueTbl OJHOTO CPEIHErO
3HA4YEHHUs KaXJI0T0 U3 IIECTH MEPEMEHHBIX TapaMeTpoB (CM. CIEAYIOIUI pa3aen).

Pas0OuBka JAaHHBIX CJICKCHUA C HMCIIOJb30BAHHCM TCOAOJHUTA H Ha6HIOI[eHI/IH 3a

IIOBE/ICHUEM BBIJICTIEHHbIX 0co0el — M3-3a pasnuuuii B IPOAOIKUTEIBHOCTH Pa3IUYHbIX

TpaeKTOpHii, Bce OHWU ObUTM pa30uThl Ha |0-MUHYTHBIE HWHTEpBaJbI BpeMeHHU. ‘‘Pa3z0ouBka”
(“binning”) BkIIOYaANa rpyNIUPOBAHUE TOYEK B MHTEPBabl MPUOIM3UTENBbHO N0 10 MUHYT U
paccMOTpeHHE ATOr0 BPEMEHHOTO MHTEpBaJa B KAUeCTBE OCHOBHOM €IMHMIIBI, OTHOCHUTEIBHO
KOTOpPOH Tpu HAOJIOJCHUM TPOU3BOAWICS pacyeT ITaHHBIX W3MEPEHUH W ONPEIeNsIFOIINX
nepeMeHHbIX. Kax el Takoi 10-MUHYTHBIA MHTEpPBAJI BPEMEHHU, KOHEI] KOTOPOTr0 HaXOIMWJICS B
(bakTUYEeCKON WIIM UHTEPIOIUPOBAHHON TOUKE, MPEACTABIISAI COOOM AIEMEHT JUCKPETU3AINH TI0
BpEMEHH U UMeHOBaJcA “Ournom’. CnenoBaTeNnbHO, JUIMHA TPACKTOPUH, COOTBETCTBYIOIIAS 3 TUM
MHTEpBaJIaM BPEMEHHU, MOXET OBbITh pa3in4HOi. BcrepcTBue HEMOCTOSHCTBA 3HAYCHHUN JUTMHBI
U KaKIOW TPAaeKTOPHH OBUIM TIOJTYYECHbl €AMHWYHBIC WM MHOTOYHCIICHHBIE JIIEMEHTHI
JTUCKpETU3alMi T0 BpeMeHU (Oumst). JIms Kaxaoro OWHA pPACCUMTHIBATUCH 3HAYCHHS
MPEJICTABISAIONINX HMHTEPEC BBINICYKa3aHHBIX IMapaMETPOB TPACKTOPUU WIM TOBEACHUS
KMBOTHBIX. BciencTBue W3MEHEHMs 4YHCia 3JIEMEHTOB JHMCKpeTH3auuu (6uHo8) 1O XOIy
HAOIONCHUS, a TaKkKe BO HM30€KAHWE TONyYEHUS TCEBAOAYOIUPOBAHUSA WHPOPMALUU IS

KOKIOW TpaeKTOpUU WIM OTpe3Ka BpeMEHH HaOJIIOAeHHs 3a TMOBEJCHHUEM IKUBOTHBIX
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NPOM3BOIMIACHE  TNPOM3BOJBHAs  BbIOOpKa  10-MHHYTHOTO  BPEMEHHOTO  HMHTEpBaja.
CnenoBaTenbHO, MCIONB30BABIIAACA MpPH BBHIOOPKAX €IUHHUIIA BPEMEHHU MpeACTaBisija coOoi
omuH 10-MUHYTHBIA dJeMeHT (Our), TPUXOAAIIMNUCS HA JIMHUIO TPACKTOPHH WM OTPE30K
BpEMEHH HAOIIOICHUS 32 TOBEACHUEM KUBOTHBIX.

IIpeobpa3oBanue nepeMeHHbIX — [To Kaxqol MmepeMeHHON BeIMYUHE ObLTH MOCTPOCHBI

rucrorpamMmel.  [lo KaxxmoMmy pacrpeneieHHuio, OTIMYAIONIEMyCs OT HOPMalIbHOTO, OBUIH
BBITIOJTHEHBI TIPEOOPa30BaHUs MIEPEMEHHBIX IS allIPOKCUMAIIUU TTOJIYYCHHBIX PaCIpeeTICHUI
HOpMaJIbHON KPUBOH C LIENBIO MX aHaiu3a. PacnipeneneHust nokazamelis JUHEUHOCMU U CpeoHell
ONUHbL ~ B8eKMOpA  nepemewjeHuss  SBISIOTCS  CWIBHO  ACUMMETPUYHBIMH, TI0  (opme
OTJIMYAIOIIMMHUCS ~ OT  HOPMAJIBHOTO  pACTpPENENCHUs, U  COJACPXKAIUIMMHU  BEIUYUHBI,
mmenstomuecs ot 0 go 1. s nokazamens nunetinocmu n cpedHeli 6ekmopHou OauHbl ObLTa

HCIIOJIb30BaHa  SMIIMPHUYCCKAA J'IOl"I/IT—TpaHC(l)OpMaLII/IH C  HCIIOJIB30BAHUEM CJ'IGIIYIOH_Ief/’I

bopmybL:

Y, —0.003

Y' =log, :
1-(Y;, —0.003)

1

rae Y, sBusercss TpaHC(OPMHUPOBAHHON BENHYHHOIN Mist i-ro HaOmiomeHus, a Y, siBisercs

ucxoHoi BennunHOM. [locrosiaaas BenmnunHa 0.003 BBIYMTAETCS U3 KaXKIOTO HAOIIOACHUS IS
TOro, 4ToObl M30€XaTh JAEJCHHUA Ha HyJb, KOrJa ucxonHas BenuuumHa paBHa 1.0. OOpartHas
TpaHchopManms UIA Mepexofa K HCXOAHOMY MacmTaly BBIONHSIACH C HCIOJIB30BaHUEM

cnenytromen GopmMyIIbL:

¥ - 1.003x exp{Y;} +0.003
" l+exp{y}

Pacrnipenenenust ckopocmu Ha yuacmxe nepemeujenuuss Mexcoy 8bIHbIpUBAHUEM U 3AHLIPUBAHUEM,
CKOPOCMU U3MEHEHUsl HANPABLeHUs OBUNCEHUS, YUCIA (DOHMAHO8 HA OOHO BbIHLIPUBAHUE W
8DeMeHU HAXOHCOeHUsl KUma HA NOGEpXHOCmU TAKXKEe CHIBHO OTJIMYAIOTCA OT HOPMAaJbHOIO
pacnpenenenus. Kaxnmas M3 3TUX MNEepeMEHHbIX Oblla MOJBEPTHYTa JIOrapu(PMHUUECKOMY

peoOpa3oBaHuIo 1Mo GopmyIe:
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Yllzloge(Yt) °

! v v} .
3meck Takke, Y, sBIseTcs TPaHCHOPMUPOBAHHOW BEIHYMHON IS [-rO HAOIMIOACHUS, a
Y saBnsiercst ucxomnoit Benuumuoil. O6patHas TpaHcdopMauus s Hepexoga K HCXOLHOMY

i
MacmTa6y BBIIIOJIHAIACHE IYTEM BO3BCACHUA YUCIa € B CTCIICHD Yz .

PE3YJIBTATBI

O6bem wuccrnenoanmii [lomeBoit cezon 2003 roma wHauvancs 18 wmroms 2003 1. u
3akoHumiics 14 centsOpst 2003 r. M3-3a mIOXMX NOTOJHBIX YCIIOBHH, TyMaHa, IOXKIS H
IITOPMOBBIX BETPOB, B HIOJie ObUT OTpabOTaH MOJHOCTHIO JIMIIL OAWH AeHb (22 wuroyisg) Ha
cranuuu Ononty. B Hauane aBrycrta HaOII0Aan0Ch OONBIIOE YUCIIO AHEH C TUIOXOH BUIAMMOCTBIO
WIK C TOJHBIM OTCYTCTBHEM BUJAMMOCTH M OypHbIM MopeM. llepBblii monHBINA JeHL cOOpa
TAHHBIX Tociie 22 urost Havyaics 13 aBrycra Ha 1-i cranuuu. [locnenHuii AeHb MONEBBIX padOT
nputiencs Ha 13 centsops Ha cranuuu 07. Tpunuate aueit (233 vaca) ObUTO OTpaboOTaHO HA

4yeThIpex OeperoBbix cTaHusx (Tabnuma 2, [Ipunoxenue 3).

Tabnuua 2. O6muii 00beM UCCIeI0BaHUN, BHITOJHEHHBIX HAa YEThIpEX OEpEroBbIX CTAHIIMAX C
18 urons o 14 centsaops 2003 T.

Yucno Yucno OtpaboTaHo
CraHums AHen CKaHVWpOBaHWU (4acoB)
1-9 cTaHuusA 8 46 55.02
2-9 cTaHuuS 8 37 50.39
CraHumnsa 07 9 55 76.39
CraHums Opgonty 5 29 51.11
Bcero 30 167 232.91

JlaHHbIe CKAHMPOBAHUSA

OO6ue nosoxkeHuss — Beero Obw10 BBINOAHEHO 167 CKaHUPOBaHMM, MPUYEM B TEUEHHE

BCEr0 BpPEMEHH BBINOJIHEHUS HccienoBaHuii Obuto otmeueHo 410 kutoB B 313 Berpeuax
(HabOmroIeHMsSIX); CpeHEee YUCIIO CKAaHWPOBAHUHM, MPUXOIAIINXCS HA OJWH JICHb UCCIICIOBAHHM,
paBHo 4.0 = 2.41. PacnpeneneHue To4eK HAOIMIOACHUS CEPBIX KUTOB IO YETHIPEM CTAHIUSM

nmokazaHo Ha puc.4. Ha HeM BUIHO, 9YTO XOTS KUTHI MOTJIM HAOMI0MAThCsl HA paccTossHUM 110 10
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KM OT CTAaHIINU C HaI/IGOJIee BBICOKHUM THIICOMCTPHUYCCKUM ITOJIOKCHUCM (CTaHI_[I/ISI OI[OHTy), OHH
peaKo HaOJIoJamiCch Ha pacctosHuM > 4 kM OT Oepera (puc. 5, tabdn. 3; B Ilpunoxenun 4

MpUBEICHBI TpadUKU CKAaHUPOBAHUS T10 JHSIM).
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53.20 1 7,2m I
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o |
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e 8,1m Sl
£ 53.10° hy f
g Ty
5 |
] 2-1 Cmanyu3 :tl— L
53.05 i % B
b, |
53.00 N | |
ol |
SRR
I-a Cmanyus\ | % )
10,1 M 'S “‘
52.95 &| i
°l g
‘\,
290 / /
0 xm 5 kM \

143.00 14310 14320 143.30 14340 14350  143.60
Honrota (BOCT.)
Puc. 4. I'eorpaduueckoe NMoJI0KEHNE TOUEK HAOIIOACHNUS CEPBIX KUTOB 3aIaTHON MO Ha

y4acTKax aKBaTOPUH, MPUIIETAIONINX K YEThIpeM OeperoBbIM CTAaHIUAM Ha 0-Be CaxanuH
(;tero 2003 T.)
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PacctosiHue oT bepera (km)

Puc. 5. PaccTosiHue BCcTped cephiX KUTOB 3anagHou nomysiiuu ¢ 0epera o. Caxanus (seto 2003

r.)

Tabmuua 3. PaccrosiHust oT BCTped (HAOMIOICHHI) CEPBIX KUTOB 3ara{HON TOMYJISIIHHA OT
OeperaHa ydyacTKax akBaTOPHHM, IPUJIETAIOIIUX K YeTbIpeM OeperoBbiM cTaHuusaM. O0bem
BBIOOPKH COOTBETCTBYET unciy HaOmoaeanii(30 HaOIo1eHHHOBIIO NCKITIOYSHO U3
TaHHBIX aHAJIHM3a U3-32 OTCYTCTBHS ITAPAMETPOB, OTHOCSIIMXCS K OLIEHKE PACCTOSHHS).

CraHpapTHoe

CpegHee  MepguaHHoe OTKITOHEHNE Uuncno

3HayeHue, 3HayeHue, (SD), HabnogeHun
CraHuun KM KM KM (N)
1-9 cTaHuMSA 1.9 1.8 0.81 20
2-4 cTaHums 1.8 1.9 1.13 45
CraHumnsa 07 2.1 2.0 0.81 93
CraHums Ogonty 2.7 2.5 1.44 125
Bcero 2.3 2.1 1.23 283
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[Ipu mpoBeneHnn HaOIIOAECHUI €XKETHEBHOE NPHCYTCTBHE CEPBIX KUTOB OTMEYAJOCh,
MPEUMYIICCTBEHHO, B 30HAX, TJE YHCIO OCOOCH KHTOB C YYETOM CTaHJApTHOTO
(cpennexBagpatnuHoro) otkioHeHus (SD) cocrasmsnmo 2.0 £ 2.62 (mMeaunaHHOe 3HaueHue = 1,
muanaszoH: 0-15, N = 167), a 4uciio TPy KUTOB, HAXOJSANIUXCS B HMCCIECIyEeMOM paioHE, B
pacdeTe Ha KaKJI0€ CKaHUPOBAHHUE, COCTABIISIIO, COOTBETCTBEHHO, 1.6 £1.95 (1, 0-8, 167). Kak
ObLIO YCTaHOBJIEHO, CPEHUI pa3Mep Ipynn KUTOB Ha MPOTSHKEHUU BCETO MepHoJa MPOBEIECHUs

JAHHOTO uccienoBanus (puc. 6 u 7), xapakrepu3oBaics 3Hauenusmu 1.3 £0.56 (1, 1-4, 313).
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Puc.6. Cpennee uunciio ocobeti (A) u rpynm (B) KHTOB Ha KaK10€ CKaHUPOBaHKE (CEaHC HAOIIOACHUI) TIPY IPOBEICHUY HAOIOICHUN
Ha KXJOW M3 YeThIpeX OEperoBbIX CTaHIMi. YNCIIO ceaHCOB HAOJIOICHUI Ha KaXKIOW CTAHIIMU B CYTKH YKa3aHO HaJ KaXKIbIM
CTOJIOIIOM.
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CpefiHee u1cno cTaf KUTOB, NPUXOSLLIEECs Ha OOHO CKaHMPOBaHVE

Puc.7. Ilponomkenne pucyHka MoKa3aHO Ha CIAEAYIONIEH CTpaHUIIE.
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Pa3wmep crapga

Puc. 7. 'uctorpammsl pacripeeneHus 4acToT yucia ocodeit (A) u rpynn (B) kuros,
YCTaHOBJIEHHBIX 32 BECh IIEPHOJ TPOBECHUS UCCIEI0OBaHUN B pacyeTe Ha Kax10e
CKaHMpOBaHUe, a Takke pazmepsl (C) rpynn kutoB. Uucna ocodeit u rpyIin KUTOB ObUTH
yJlaJleHbl U3 JAHHOTO aHAJIN3a U3-3a PA3IMyus B TUTICOMETPUUECKUX BBICOTaX CTAHIUI
(cM. METOJIMKY UCCIIEZIOBAHUM).

ConocraBiacHHE JaHHBIX, TTOJIYYCHHBIX B YTPCHHCC M IOCJICTIOJNYACHHOC BPEMIA — He

YCTAHOBJICHO CYIIECTBEHHBIX Pa3IU4YUil MEXIy 4ducioM ocobeit (Z = -1.32, P = 0.174) umm
rpynn  (-1.45, 0.147) KUTOB, KOTOpble €XKEIHEBHO HAOMIOJAINCh B YTPEHHHH W
MOCIIENONY ICHHBIN Mepuobl BpeMeHu (puc. 8). B yTpeHHU# mepuoa cpeiaHee 4ucio ocobOeit
KUTOB C YYETOM CTaHAAPTHOTO (CpenHeKBaJpaTHYHOro) oTkiIoHeHus (SD) cocraBisuo 2.3 +
3.33 (meauanHoe 3HaueHue = 1, quanazon: 0-17, N = 89); B nocnenonyaeHHbIN Nepruos cpeaHee
quciio ocobelt kuToB coctapisiio 2.7 + 3.18 (1, 0-12, 78). B yTpeHHHi Iepuoa cpeHee YHUCio
rpynn kutoB Obuto 1.7 + 2.36 (1, 0-11, 89), a B mocnenonyAeHHBIA MEPUOJ CPEeIHEE YUCIIO

rpymnm kutoB 6su10 2.1 £2.33 (1, 0-9, 89).
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Puc. 8. Cpennee uucino ocobeii (A) u rpynn (B) kuToB, HaO/It0JaeMbIX B Pa3IUYHOE BPEMsI
CYTOK B pailOHax pacroia0KEeHUS YEThIPEeX OCPEroBbIX CTAHIUH.

Cranmmu — CpeaHue 3HaueHHs 0cOO€W W TPYI KHUTOB, HAOJIOMABIIMXCS B TEUCHUE

Ce30Ha MEXIYy CTaHUUSAMHU, CTAaTUCTUYECKU IOCTOBEPHO pa3inyaluch (o yuciay ocobeit F =

22



15.14, df = 3, P < 0.001; nmo umcny rpynn kutoB 19.32, 3, <0.001), npuyem B cpenHem
HauOoJIbIIIee YUCIIO 0CO0eH U TPYII KUTOB OTMEUAJIOCh B TEUCHHE CE30HA HA CaMOUl CEeBEpHOM

OeperoBoii cranuuu (cranmus Ogonty — 7 = 5.6 £ 4.31 SD oco6eii u 4.4 £ 3.01 rpynn KUTOB)

M0 CPABHEHUIO C TpeMs IPYyTUMH OEperoBbIMU CTaHIMAMU (cM. puc. 6 u Tadiu. 4). Xotsa cpeaun
BCEX ueThlpex craHiuii, craHuus OponTy uMeeT HauOoyiee BBICOKOE THUIICOMETPUYECKOE
MOJIOKEHHE, MaJOBEPOSITHO, YTO 3TO PA3IMYMe B YHUCIE OCOOEH W Ipynm KHUTOB 3aBUCUT OT
pa3nuuus B BBICOTHBIX OTMETKAaX CTaHIUH, MOCKOJIBKY JaHHBIC O HAOMIOJCHUIX C PACCTOSHUM,
MPEBBIMIAIOMMX 6 KM, OBUIM yNaJCHBI, W MO BCEM CTAHIMSIM HMeEJach paBHAs BEPOSTHOCTH
HaOIIOJICHUSI KUTOB JI0 pacCcTOsSIHUS 6 KM OT HaOmrogaTens (CM. METOAUKY uccienoBanuid). Ilo
TpEM IPYrHUM OEperoBbIM CTAHILUSAM OBLIO YCTAHOBIIEHO CXOJHOE YHCIO OCOOEH M rpymi KUTOB
(ot 1.2 £ 1.84 10 2.3 £ 3.32 ocoGeit u ot 1.0 £ 1.50 o 1.7 £ 2.22 rpynn KUTOB), U MPH ITOM Ha
1-it ctanuu OBUIO OTMEYEHO camMoe HU3KOE YMCI0 0cO0ei M Ipynn KUTOB B pacueTe Ha OJHO
BEIOOPOYHOE CKaHUpoOBaHWE. Takod ke Xapakrep reorpaduueckoro pacmpeneieHUs
OTHOCHUTEIILHOW YUCJIICHHOCTH KUTOB Ha ITHX ke cTaHIuAX HaOmomancs B 2002 r. (Wiirsig u nip.,

2003 r.).
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Tabmuma 4. Yucno ocobeii (A) u rpymni (B) KuTOB, yCTAHOBJICHHBIX B pallOHE YETHIPEX
O0eperoBeix cTaHiuid. OOBEM BEIOOPKH COOTBETCTBYET YUCITY CKAHUPOBAHUHN Ha OJTHY

CTAHIIMIO.
A.
CraHgapTHoe Yucno
CpegHee  OTKITOHEHME MeawnaHHoe [vanasoH  ckaHnpoBaHu
CraHuunm 3Ha4eHne (SD) 3HayeHne 3Ha4YeHUN n (N)
1-9 cTaHumA 1.2 1.84 0 0-9 46
2-9 cTaHuus 1.8 1.75 1 0-6 37
CtaHuusa 07 2.3 3.32 1 0-12 55
CraHuns Ogonty 5.6 4.31 5 0-17 29
B.
CraHpapTtHoe Yucno
CpeoHee  OTKITOHEHWE MepgunaHHoe [OwanasoH  ckaHWpPOBaHU
CraHuum 3Ha4yeHve (SD) 3HaveHune 3HaYeHU n (N)
1-9 cTaHumSA 1.0 1.50 0 0-7 46
2-9 cTaHuusa 1.3 1.22 1 0-4 37
CtaHuusa 07 1.7 2.22 1 0-7 55
CraHuuga OgonTty 4.4 3.01 4 0-11 29

IIpocaexnBaHue TPACKTOPHUI X01a ¢ BHINOJHEHHEM TEOI0JUTHBIX U3MepPeHUit

OO6m1ast MPOIOJKUTETLHOCTh TEOAOTUTHBIX HAOIIOICHNN 33 CEPhIMU KUTaMHU COCTaBJIsIA

57 wacoB ( y = 47.0 MUH./XO01), TPUYEM ITTUTEIHHOCTD OTACIBHBIX HEMPEPHIBHBIX TEOAOIUTHBIX

HAOIOIEHUI WX ABM)KCHUS HAXOAWUJIACh B IuanazoHe oT 5 muH. 10 3.42 dac (tabn. 5). Hamu

3aperucTpUpoBaHbl 73  TPAeKTOPUM IEpPEMEIIECHNUS,

oTpe/IeJICHHBIMH reorpaduuecKuMu KoopiuHaTamu (puc. 9).

npoxogsamue uyepe3 4309 Touek c

Tabnuma 5. O0001IEeHHbIE JaHHBIE 10 TPAEKTOPHSIM MEpEMEIIEHNUS, COOPAHHbIE HAa YETBIPEX
OeperoBbIX CTAHIMSIX.

CraHnuu Yucao
TpaeKTOpHil CpenHsst IUTEIHLHOCTh Jnamazon

nepeMenIeHus (MuH.) (MMH.)
1-a cTaHIMS 14 41.7 6-127
2-s1 cTaHIMA 20 43.1 7 - 155
Crannus 07 12 61.9 7-205
Crannus Oponty 27 46.1 5-189
Bceero 73 47 5-205

B Habop naHHBIX, MPUTOMHBIX ISl AHATUTUYECKOW OOpaOOTKH, BKIIOYCHBI

TOJIBKO

CBEJICHUS TI0 OTIEJIBHBIM ONO3HABAEMBIM OCOOSIM, U B pe3yJIbTaTe 3TOro oTdopa BhIAEIECHO 47
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Tpaekropuii nepemerenus (tabn. 6). Cepble KUTHI, HaOJrOAaBIIMECS Ha MPOTSDKEHHHM BCETO
Meproja MCCICNOBAHUM, NBUTAIUCH CO cpeaHeil ckopocthio 2.3 £ 1.04 SD xkM/4 (MemuaHHOE
3HaueHue = 2.1, nuana3on 3HadeHui = 0.4-4.4, puc. 10) ¢ mpupamenuem ckopoctu -0.04 + 0.229
km/4 (-0.03,-0.87— 0.68, puc. 11) u co creayromUMu U3MEHEHUSMU HANpaBIICHUS JBIKECHUS
26.0 = 18.76 °/mun (20.9, 1.5 — 72.9, puc. 12) npu nokaszarene uaMeHeHus ckopoctu 31.1 +
18.06 m/mun (30.3, 4.8 — 69.9, puc. 15). IlokazaTenu cpenHel JUIMHBI BEKTOPA M JIMHEHHOCTH
nepeMenieHus CooTBeTcTBeHHO coctaBisum 0.69 + 0.293 (0.79, 0.05 — 1.00, puc. 13) u 0.75 +
0.286 (0.89, 0.03 — 1.00, puc. 14). DTo yka3plBaeT Ha NPEUMYLIECTBEHHO NPSMOJIUHEHHOE
HaIpaBJICHUE JBWKEHHUS, B IPOTUBOBEC HEHAIIPABICHHOMY THUIIy IEPEMEIIECHUs, KOTOPOE

XapaKTEPHO JUIs TIOBEICHMSI )KUBOTHBIX B 30HE KOPMJICHHUS (HaryJia).

25



53.30 : : —
\\Oxomc1<oe Mope

10 m \
53.25 / J;“zom L

53.20
53.15

53.10

LLnpota (Ces.)

53.05

53.00

~

e

"
4
¥

52.95
I

0 KM 5 kM

143.00 143.10 143.20 143.30 143.40
Donrota (BocrT.)

Puc. 9. Tpaexropun nepeMelieHus CepblX KUTOB 3al1aJHOM MOITYyJIALNN, 3aPETUCTPUPOBAHHBIE B
netHuit nepuon 2003 r. Ha yyacTKax aKBaTOPUH, IPUIICTAIOIINX K YETHIPEM OEepEroBhIM
craniusaM Ha o. Caxanmud (N = 73).
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Tabnuua 6. O6001IeHHbIE JaHHBIC aHaIM3a TPAEKTOPHUIl MEPEMEIICHHUS CEPhIX KUTOB 3ama{HON
nonyJsiuuy B Tedenue jgera 2003 r.

N = 47 TPAEKTOPUH  Cpemnee  MenuaHHOE Mus. Makec. CraHz.
IepEMELLEHUS 3HAUCHHUE 3HAYCHUC 3HaUeHHWE 3HadeHue OTKI. (SD)
CkopocTb Ha oTpe3ke (KM/4) 23 2.1 0.4 4.4 1.04

CKOpOCTh UBMEHEHUS
HaIpaBJICHUS IBUKCHUS

(°/MumH.) 26.0 20.9 1.5 72.9 18.76
[Ipuparenue ckopoctu
nepeMenieHus (KM/49) -0.04 -0.03 -0.87 0.68 0.229
Cpennsist IIMHA BEKTOpa
nepeMeneHus 0.69 0.79 0.05 1.00 0.293
[Toka3arens TMHENHOCTH
nepeMereHus 0.75 0.89 0.03 1.00 0.286
[Tokazarens u3MeHEHUS
CKOpOCTH (M/MHH.) 31.1 30.3 4.8 69.9 18.06
6.0
5.5
5.0
45
- 4.0 4 47
S 351
E 3.0 T
Y T
1.5 1
1.0 1 1
05
0.0 .
CkopocTb

Puc. 10. CkopocTh Ha OTpe3Ke MEePEMEIICHUSI BCEX OJMHOYHBIX WJIM OTIEJIbHBIX OMO3HABAEMbIX
oco0eil cepbIX KUTOB, KOTOpPBIE HAOIIOAATIHNCH € YeThIpeX OeperoBbix craHimii. Ha xaxxnoi 61ok-
TUarpaMMe KOHITbI BEPTHKAIBHBIX JUHUK (“yCOB”) cooTBeTCTBYIOT 10-it m 90-i mpomeHTHISIM.
IIpssMOYTONbHUK OTpaHUYEH CBEPXY U CHU3Y 3HAUEHUAMU 25-U U 75-1 IpoueHTUIEH, CIUIOIIHAS
nuHUS oOo3HadaeT 50-10 MPOLEHTWUIb, @ MYHKTHPHBIE JMHHUH COOTBETCTBYIOT CpPEIHUM
apu(pMETHYECKUM 3HAYCHUSM.
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Puc. 11. [Ipupanienue cKOpoCcTH NEPEMELICHHS BCEX OAUHOYHBIX WA OTAEIbHBIX
OII03HABAEMBbIX 0CO0EH cephIX KUTOB, KOTOPbIE HAOIIOJAIUCH C YEThIpEX OEPEroBbIX
ctaHuui. OTpULaTeNIbHBIE 3HAYECHUS IPUPAILICHUS CKOPOCTH YKa3bIBAIOT HA 3aMeEJICHUE
neukeHus. Ha xax ol 610k-1uarpaMMe KOHITbI BEPTHKAIBHBIX JTUHHH (“yCcOB”)
cooTBeTCTBYIOT 10-i1 1 90-i1 npoueHTWIAM. [IpAMOYTOJIBHUK OrpaHUYEH CBEPXY U CHU3Y
3HAYCHUSAMU 25-i ¥ 75-11 MpOLEeHTUIIeH, CITONIHAS JTUHUS 0003HayaeT 50-10
MPOLEHTWIIb, @ MYHKTUPHbIE JIMHUHA COOTBETCTBYIOT CPEAHUM aprU(PMETHIECKUM
3HAUYCHUSIM.

80

70

60 - 47

50 -
40 4

30 4

20

CKOpPOCTb U3MEHEHUS! HanpaBneHNs!
OBvxeHns (°/MuH.)

CKOpOCTb N3MeHeHNs HanpaBneHns OBMXeHNs

Puc. 12. CxopocTh U3MEHEHUS HAIIPABJICHUS JBUKEHUS BCEX OJAMHOYHBIX MU OTIEIbHBIX
OII03HABaEMbIX 0CO0EH cephIX KUTOB, KOTOPbIE HAOIIOJAIUCh C YEThIpEX OEPEeroBbIX
craniuid. Ha xaxmoit OJ10K-auarpaMMe KOHIIBI BEPTUKAIBHBIX JTUHUN (“yCOB”)
cooTBeTCTBYIOT 10-ii 1 90-ii mpoueHTWIAM. [IpsIMOYTONBbHUK OrpaHUYEH CBEPXY U CHU3Y
3HAYCHHUSIMU 25-1 U 75-11 mporeHTrIeH, CrutoniHas JIMHUs o0o3HavdaeT 50-10
MPOLIEHTWIIb, & MYHKTUPHBIC JIMHUHA COOTBETCTBYIOT CPEAHUM apU(PMETHICCKIM
3HAYEHUSIM.
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Puc. 13. Cpennsist 1jimHa BEKTOpa NEPEMEILICHHUS BCEX OJJMHOYHBIX WIIH OTJIETbHBIX
OIO03HABaE€MbIX 0C00EH cepbIX KUTOB, KOTOPbIE HA0IIOJAIUCh C YEThIpEX OEPEroBbIX
craniuii. Ha xaxmoit OJ10K-auarpaMMe KOHIIBI BEPTUKAIBHBIX JTUHUN (“yCOB”)
cooTBeTCTBYIOT 10-ii 1 90-ii mpoueHTIAM. [IpsIMOYTONBHUK OrpaHUYEH CBEPXY U CHU3Y
3HAYCHHUSIMU 25-11 U 75-11 mponeHTUIeH, CrutoniHas JJMHuUs o0o3HavdaeT S50-10
MPOLIEHTWIIb, & TYHKTUPHBIC JIMHUHA COOTBETCTBYIOT CPEAHUM apU(PMETHICCKIM
3HAYEHUSIM.
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Puc. 14. [lokazaTenb JIMHEMHOCTH MTEPEMEICHUS BCEX OJIMHOYHBIX MIIH OTJEIbHBIX
OTI03HaBAaEMBIX 0COOEH CephIX KUTOB, KOTOPBIE HAOIOIATUCh C YEThIPEX OEPEeroBhIX
ctannmii. Ha xaxmoit 610k-1uarpaMmMe KOHIIbI BEPTHKAIBHBIX JTHHHH (“yCOB”)
cooTBeTCTBYIOT 10-i1 1 90-i1 npoueHTWIAM. [IpIMOYTOJIBHUK OrpaHUYEH CBEPXY U CHU3Y
3HAYCHUSAMU 25-i ¥ 75-11 MpOLEeHTUIIeH, CIUTONIHAS JTUHUS 0003HavyaeT 50-10
MPOLEHTUIIb, @ MYHKTUPHbIE JJMHUUA COOTBETCTBYIOT CPEAHUM aprU(METHIECKUM
3HAUYECHUSIM.
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N3meHeHne CKOPOCTK nepemMeLleHna

Puc.15. Tloka3aTenb U3BMEHEHHUsI CKOPOCTH MEPEMENICHUS BCEX OJJUHOYHBIX HIIU OTJEIBbHBIX
OT03HABAaE€MbIX 0CO0EH CephIX KUTOB, KOTOPBIE HAOIOIATUCh C YEThIPEX OEpPeroBhIX
crannmii. Ha xaxmoit 610K-1uarpaMmMe KOHIIBI BEPTHKAIBHBIX JTHHHHA (“yCOB”)
cooTBeTCTBYIOT 10-i1 11 90-i1 mpoueHTWIAM. [IpSAMOYTOJIBHUK OrpaHUYEH CBEPXY U CHU3Y
3HAYCHUSAMU 25-i 1 75-11 pOLEHTUIIeH, CIUTONIHAS JTUHUS 0003HayaeT 50-10
MPOLEHTUIIb, @ TYHKTUPHbIE JIMHUUA COOTBETCTBYIOT CPEAHUM apU(METHIECKUM
3HAYCHUSIM.

BusyanbHoe (pokanbHOe) HAOII0AeHNE XaPpAKTEPHbIX 0CO0EHHOCTEl MoBeIeHM s

B mepuon ¢ 29 wurons mo 13 centsa6ps 2003 r. mpOBOAMUIUCH BU3YaJbHBIE CEAHCHI
HAOMIO/IEHUST 3a XapaKTEPHBIMU OCOOEHHOCTAMHU MOBeNEHUs 36 ocoOei cepbix KUTOB (Tabi. 7).
OO0masi POAOIKUTENHHOCTh TMPOBOIUBIINXCS HaOmoneHuil coctaBwina 35 uwacoB. CpemHsis
JUINTENbHOCTh OJHOIO OTIENIBHOIO ceaHca HaOJMIOAEHMSI 32 XapaKTEPHBIMHU OCOOEHHOCTSAMHU
MOBEJICHUS YKMBOTHBIX COCTaBIIsJIa MPUOIM3UTEILHO 58 MHUH. 3a BpeMs HaOJIOACHHUN coOpaHa

nHpopmarus 0 2089 coOBITHAX, XapaKTEPU3YIOIINX IMOBEICHUE KUBOTHBIX.
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Tabnuua 7. CyMMapHbIe JaHHBIE BU3YyaJIbHOTO HAOJIOACHUS MTOBEACHYECKUX PEaKIfil ¢ YeThIpex
OeperoBbIX HAOMIOAATECIIBHBIX CTAHITHH.

Cpenusis
MIPOJIOJDKUTEITLHOCTh Jnamazon
Ha3anue Ha6n. crannmu Ko, ceancoB (MuH.) (MuH.)
1-5 cTannus 7 423 21 -108
2-51 CTaHIIUA 6 50,1 16 - 98
Crannus 07 11 53,7 10-187
Cranuus Oponrty 12 75,1 10 - 187
Hroro 36 58,0 10 - 187

B cpemHem y oTaenbHbIX 0coOell CephlX KUTOB HaOMIofancs HHTEpBAl YacTOTHI
¢onrtanuposanus 0,37 + 0,133 poHTaHOB B MUHYTY C Y4E€TOM CTaHIAPTHOTO OTKJIOHEHHS (SD)
(cpennee 3Hauenue = 0,35, nuanazon = 0,18 — 0,67; puc. 16), npu 4,18 £+ 1,380 (4,00; 2 — 7; puc.
17) dboHTaHOB 32 OJJHO HAXOXACHUE HA TMOBEPXHOCTU. BpeMs, B T€UeHHE KOTOPOTO OTIEIbHBIC
0co0M KUTOB HaOJIOAATUCh Ha MOBEPXHOCTH, cocTaBmio 1,68 + 1,783 (1,17; 0,28 — 7,00; puc.
16) MUHYT, TIpH 3TOM UIMTEIHHOCTH 3aHBIPUBAHUS OTIENbHBIX KUTOB cocTaBuna 2,17 £ 0,767
(2,08; 1,05 — 4,10; puc. 16) munyT. YacToTa (OHTAHUPOBAHUS B TEUEHUE BCETO IMKJIA HBIPSHUS
B MIyOMHY M BBIHBIPMBAHHUSA M 4YacTOTa (POHTAHUPOBAHUS NPU HAXOXKJACHUU Ha TOBEPXHOCTU
cocramm 1,29 + 0,418 (1,20; 0,72 — 2,54; puc 17) ponranoB B munyty u 4,35 £ 0,317 (4,00;

2,00 — 4,50; puc 17) boHTaHOB B MUHYTY COOTBETCTBEHHO (Tal1. 8).
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Tabnuua 8. O600IIEeHHbIE CTATUCTUYECKHE JJAHHBIE 110 MTapaMeTpaM JIbIXaHHsI B TEUEHUE BCETO
LIUKJIa 3aHBIPUBAHUA U BBIHBIPUBAHUSA JJIs1 OTAEIBHBIX 0COOEH OXOTCKO-KOPENCKOM
(3anmasiHOM) MOMYJISLIMU CEPBIX KUTOB.

Cpen. CranpapTH.
N =134 apudm. Mennana  MwuH. Makc. OTKIOHEHHE
HHutepBan BpeMeHU MEXIY
dboHTaHAMU (B MHUH.) 0,37 0,35 0,18 0,67 0,133
®DoHTaHOB/HA MTOBEPXHOCTH 4,18 4,00 2,00 7,00 1,380
Bpewms Ha noBepxHOCTH
(MuH.) 1,68 1,17 0,28 7,00 1,783
Bpewms HaxoxaeHus o
BOJIOM (MUH.) 2,17 2,08 1,05 4,10 0,767
Yacrota poHTaHMpOBAHUS
Ha TTOBEPXHOCTHU 4,35 4,00 2,00 4,50 1,840
Yacrota poHTaHNpPOBAHUS B
TEUYCHHE BCETO LMKJIA
3aHBIPUBAHUS U
BBIHBIPUBAHUS 1,29 1,20 0,72 2,54 0,418
6.5
6.0 - 34
5.5 -
5.0 -
4.5
_ 40
a 3.5 4 34
jas)
S 30 T
2.5 -
2.0 - =
1.5 1
1.0 2
051 — L
0.0 . . .
WHTepBan Mexny Bpewms Ha Bpewms non
(oHTaHaMU MIOBEPXHOCTU BOJIOM

Puc. 16. UnrepBan mexay hoHTaHAMU, BpeMsI HA TIOBEPXHOCTH, U BpEMEHHbBIE TTapaMeTPhl
HaxOKJICHHUS T10J] BOJIOM CEPBIX KUTOB 3amaJHoN monyJisainn. Ha kaxxmoi 0J10k-
JuarpamMme KOHILIbI BEpTUKaJIbHBIX JIMHUH ("ycoB") coorBeTcTBYIOT 10-i1 1 90-11
NPOUEHTWISIM. [IpSIMOYTOJIbBHUK OrpaHUYEH CBEPXY M CHU3Y 3HAUYCHUSIMH 25-U 1 75-i1
MPOLIEHTUIICH, CTUIOIIHAS THHUS 0003HaYaeT 50-10 MPOLEHTUIIb, & TYHKTHPHBIC JTHHUH
COOTBETCTBYIOT CPETHUM apU(PMETHUECKUM 3HAYCHUSIM.
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MOBEPXHOCTH  TEYCHHE BCETO [UKJIA  HA MOBEPXHOCTU
HBIPSHHS B TIyOUHY-
BBIHBIPUBAHHSI

34
34

KomnnyecTBO MM KOJI./MHUH.

Puc. 17. KonuecTBo ()OHTAHOB Ha OJHO HAXOXIEHHE HA TIOBEPXHOCTH, YaCTOTA
(OHTaHMPOBAHUS B TEUCHHUE BCETO LIMKJIA HBIPSHUS B [NTyOUHY - BBIHBIPUBAHUS U YaCTOTA
(OHTaHMPOBAHMUS HA MMOBEPXHOCTH CEPHIX KUTOB 3amaHON momysinui. Ha xaxmon
OIIOK-AMarpaMMe KOHIbI BEPTHUKATbHBIX TUHUI ("'ycoB") cooTBeTcTBYIOT 10-ii 1 90-ii
npoueHTWIAM. [IpsIMOyTONbHUK OrpaHUYeH CBEpXY U CHU3Y 3HaUeHUsIMU 25-i u 75-i
NPOLIEHTUIIEH, CIIJIOIIHAS JIMHUSA 0003HavyaeT 50-10 MPOLEHTUIIb, @ TyHKTUPHBIE JIMHUH
COOTBETCTBYIOT CPEIHUM apu(PMETHUECKUM 3HAUYCHHSM.

IloBenenue

B Teuenne noneBoro ce3ona 2003 r. HaOMIOJANMKUCH TPU OCHOBHBIX THIMA MOBEACHUS: 1)
KOpMIIEHHE — KHUT (KUThI) OOBIYHO OcCTaeTcsi (OCTAaroTCsl) B OJHOM OTPAaHMYEHHOM paiioHe,
MepeMeNnasiCh HEHANPABIEHHO C TOCTOSHHBIM IO JUIMTEIHHOCTH HBIPSHUEM B TIyOuHy; 2)
KOpMJICHHE/TIepeMeIieHe — KUT (KUTHI) IJIBIBET (IUTBIBYT) B OJHOM OOIIEM HAampaBlICHUU Ha
OTHOCHUTEIILHO MEJUIEHHOM CKOPOCTHU C MOCTOSIHHBIM I10 JJUTENbHOCTU HBIPSHUEM B IIIyOUHY U
3) mepememnieHMe — KUT (KWATHI) IUIBIBET (TUIBIBYT) B OJHOM OOIIEM HaIpaBlICHUU U
MPOJOJDKUTEILHOE BpeMsi OCTaeTCsl (OCTAIOTCS) HAa MOBEPXHOCTH, HE MPOM3BOMAS MOCTOSTHHBIX
HBIPSHUH B TIyOWHY. XOTS HAOJIIOAINCh U APYTHUE TUIBI TIOBEICHUS TaKWe, KaK JBMKCHUE TI0
KpYTy, COMAIN3ALMs U OTAbIX, CTy4yaeB UX HAOII0AeHUS ObLIO CIMIIKOM MaJlo AJIsl TOTO, YTOOBI

MO>KHO OBLIO clienaTh MOAPOOHBII aHAIHU3.
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Ckopocts mepememienust cepeix kutoB (F = 10,73, df = 2, P = <0,01), ckopocThb
n3meHenus Hanpasienus (18,00, 2, <0,01) u nokazatenu n3menenus ckopoctu (16,13; 2; <0,01)
CTaTHUCTUYECKHU JOCTOBEPHO OTIMYAIMCH JUIsl TPEX TUIIOB NOBeleHus. BoiiepkuBanue TuHetHON
HanpasnenHoctu (15,44; 2; <0,01) u cpenuss nnmuna Bekropa (21,10; 2; <0,01) cratuctuuecku
JIOCTOBEPHO OTIMYAIIUCH MPU CPABHEHUH TAKUX THUIIOB MMOBEJCHHUS, KaK KOPMIICHHE, KOPMIICHHE/
MepeMeIeHNe, a TaKXKe KOPMIIGHHE W repemerneHue. [Ipu CpaBHEHHWH THIIOB ITOBEIACHHUS
KOpMJIEHHE/TIEpeMEeIlIeHNe M TIepeMEelIeHHe BBIIEPKMBAHUE JIMHEHHONW HAMpaBIEHHOCTH H
CpenHsisl IJIMHA BEKTOpa HEe OTIUYAIUCh CTATUCTHUYECKU J0CTOBepHO. MHTepBan apixanus (6,11;
2; <0,01) u wuyactota (OHTAaHMPOBAHUS B TEUYEHHE BCEr0 IMKJIA HBIPIHHUA B
rimyOuny/BeiHbIpuBanus  (3,53; 2; 0,04) omimMyamuch NpH CPaBHEHWUH THUIIOB TOBEICHHS
KOpMJIGHHE M TIepeMelleHHe, a TakKe KOpMIJICHHE/TIepeMellleHne U  IepeMelieHHe,
COOTBETCTBEHHO. [IpupaieHue cKoOpocTd, paccTosHHE A0 Oepera, BpeMsi Ha MOBEPXHOCTH,
BpeMs MOJI BOJIOW M 9acTOTa (JOHTAHUPOBAHUS HA MIOBEPXHOCTH HE Pa3NYAINCh CTATUCTHYECKU
JIOCTOBEPHO TpPU CPaBHEHUWU TpeX THUMOB moBeneHust (tabm. 9, puc. 18 - 29). anbHOCTH
«TIepEMEIIEHUs» KUTOB CTaTUCTUYECKH TOCTOBEPHO pasinyajach NMPU CPaBHEHUHM BCEX TpeX
THIIOB TOBEICHHS, COCTABIS Ul OTACIHBHBIX ocobeil 0,01 kM’ (JOBepHTENbHBI HHTEpBAT
95%: 0,05 — 0,16 kM%), 0,74 kv (0,41 — 1,17 xm®) u 1,27 xm* (0,85 — 1,56 kM®) st THIOB
MOBEJICHUS KOPMJICHHE, KOPMIJICHHE/TIEPEMEIIICHUE U TIEPEMEIEHUEe COOTBETCTBEHHO, mociie 20

maroB (T.e. 30 munyT) (puc. 30).
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Tabnuua 9. IlepemMeHHbIe BEIUYUHBI IEPEIBMXKEHUS U JIBIXaHUS CEPBIX KUTOB 3aIa{HON MOMYJISIUH B IPOIlecce KOPMIICHUS,

KOPMJICHUSI/TIEpeMeIieHUs U niepemMerieHns. CTaTUCTUYECKH JOCTOBEPHBIC pa3Indus MOKa3aHbl B mapax:: F (kopmienne), FT
(xopmienue/mepemenienne) u T (mepemenieHue).

Craructuuecku
Kopmnenue / JIOCTOBEPHBIC
IIepeMeHHas BeJIMYMHA Kopmiienue [epeMelleHue [Iepemenienue F P pas3nnyus B mapax

CkopocTb (kM/4) 1.6 +£0.75 (20) 2.6 £ 1.56 (22) 3.6+1.26(15) 10.73 <0.01 F-T,FT-T,FT-F
CKOpOCTh U3MEHEHUS HAIIPABJICHUS 38.7+14.98 (20) 23.0+18.52(22) 10.5+5.94(15) 18.00 <0.01 F-T,FT-T, FT-F
[Tokazarenb TUHEHHOCTH MepeMEICHUS 0.54+0.271 (20) 0.78£0.274 (22) 0.94+0.067 (15) 15.44 <0.01 F-T,FT-F
Cpenusist [yiiHa BEKTOpa MepeMelleHUs 0.46 +£0.229 (20) 0.77+0.240 (22) 0.92+0.078 (15) 21.10 <0.01 F-T,FT-F
[Ipupamienrie ckopoctu (Km/49) 0.15+0.388 (20) -0.0+0.423(22) 0.13£0.296(15) 1.23 0.30
[Tokazarenh U3MEHEHHsI CKOPOCTH (M/MUH) 17.0+7.617 (20) 37.1+£26.97(22) 57.1+£22.01(15) 16.13 <0.01 F-T, FT-T, FT-F
Paccrosinue no Gepera 1.46 £0.707 (20) 1.25+0.882(22) 1.10+0.832(15) 0.84 044
WNurepBan apixaHus 0.32+£0.118 (16) 042+0.162(13) 0.52+0.135(8) 6.11 0.01 F-T
Bpems Ha moBepXHOCTH (MUH) 0.94+0.657(16) 1.97+1.992(13) 3.58+3.606(8) 3.25 0.05
Bpems mon Booit (MuH.) 2.19+0.491 (16) 2.36+0923(13) 1.67+£0.637(8) 193 0.16
HlacTota GOHTaHNPOBANNA B TCCHHE BCCTO | 54 (361 (16)  1.17+0.296 (13) 1.68+0518(8) 3.53 004 FT-T
[IUKJIA HBIPSTHUS - BEIHBIPUBAHUS
Yactora hoHTaHHpPOBAHUS HA TOBEPXHOCTH 370+ 1.418 (16) 5.75+3.158 (13) 13.9+20.70(8) 3.01 0.07
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Puc. 18. CxopocTs nepemelienus cepblx KUTOB Ul TPEX TUIOB UX noBeaeHus. Ha kaxxnon
OJIOK-TrarpaMMe KOHIIBI BEPTUKAIBHBIX JTMHUH ("'ycoB'") cooTBeTcTBYIOT 10-i 11 90-ii
npoueHTWIAM. [IpAMOYTOJbHUK OrpaHUYEH CBEPXY U CHU3Y 3HAUEHUSIMU 25-U u 75-1i
MPOLIEHTUIIEN, CIUIOIIHAS JIUHUS 0003HayaeT 50-10 MPOLEHTUIIb, & IYHKTUPHBIE TUHUH
COOTBETCTBYIOT CPEIHUM apU(PMETHUECKUM 3HAUCHUSM.
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Kopmienune Kopmienwue / ITepememmenne

MEPEMEIICHHE
| P <0.01 | P =002 |
\ P <0.01 |

Puc. 19. CxopocTh U3MEHEHUs HAMIPaBJICHUS JIsl TPEX THIIOB MOBEICHMSI CEPhIX KUTOB 3aIaIHOMN
nomyssiun. Ha kax ol 610k-auarpaMMe KOHIbI BEPTHKANbHBIX TUHUH ("'ycoB")
cooTBeTcTBYIOT 10-ii 1 90-i1 mpoueHTmIAM. [IpsIMOYTrONbHUK OrpaHUYeH CBEPXY U CHU3Y
3HaYeHUSIMU 25-i u 75-i1 mpoueHTusIeH, cruioniHas TuHus o0o3Havaet 50-10
MPOIICHTHIIb, & TyHKTUPHBIC IMHUUA COOTBETCTBYIOT CPEIHUM apU(PMETHIECKUM

3HAa4YCHUAM.
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Puc. 20. Iloka3arens JIMHEHHOCTH NIEPEMELLIEHUS ISl TPEX TUIIOB IIOBEJIEHUS CEPBIX KUTOB
3anaaHou nmomyJisanun. Ha kakmoi OJI0K-TuarpaMme KOHITbI BEPTUKATBHBIX JTHHUH
("ycoB") coorBercTBYIOT 10-i1 M 90-11 mponieHTUIAM. [IpIMOYTrOJIBHUK OTpaHUYEH CBEPXY
Y CHU3Y 3HAYCHHMSIMU 25-11 U 75-i1 mporeHTriIeH, crutomnHas JJuaus o6o3HavdaeT 50-10
MIPOLICHTUIIb, & TyHKTUPHBIC IMHUHU COOTBETCTBYIOT CPETHUM apU(PMeTHIECKUM
3HAYCHMSIM.
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Puc. 21. Cpennsist jjimHa BEKTOpa NEPEMEILICHHS ISl TPEX TUIOB MOBEICHHS CEPBIX KUTOB
3amaaHoM momymsiuu. Ha kaxaoi OJ10K-auarpaMMe KOHITbI BEPTUKATBHBIX JTHHUN
("ycom") coorBeTcTBYIOT 10-i1 1 90-i1 porieHTUAM. [IpAMOYTOTPHUK OTPAaHUYEH CBEPXY
Y CHU3Y 3HaUCHUSMH 25-1 u 75-1 npoLeHTHIIeH, CIUTOIIHAs JIMHUS 0003HavaeT 50-10
MPOIICHTHIIb, & MyHKTUPHBIC IMHUUA COOTBETCTBYIOT CPEIHUM apuU(PMETHICCKUM
3HAYCHUSM.
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Puc. 22. [Ipupanienue CKOpOCTH JJIsl TPEX TUIIOB MOBEJAEHUS CEPIX KUTOB 3aMaHOMN
nomyrsun. Ha xax ol 6J10K-1uarpaMMe KOHITbI BEPTHKAIBHBIX TUHUH ("'ycoB")
cooTBeTCTBYIOT 10-i1 1 90-i1 mpoueHTWIAM. [IpAMOYTOJIBHUK OrpaHUYEH CBEPXY U CHU3Y
3HAYCHUSAMU 25-i 1 75-11 MpOLEHTUIIeH, CITONIHAS JTUHUS 0003HavyaeT 50-10
MPOLEHTUIIb, @ TYHKTUPHbIE JIMHUUA COOTBETCTBYIOT CPEAHUM aprU(METHIECKUM
3HAUYCHUSIM.
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Puc. 23. [lokazaTens U3MEHEHHs] CKOPOCTH ISl TPEX THUIIOB IMOBEICHUSI CEPhIX KUTOB 3aIaIHOM
nomyssun. Ha kaxmoit 610k-auarpaMMe KOHIbI BEPTHKANbHBIX TUHUI ("'ycoB")
cooTBeTcTBYIOT 10-i1 1 90-ii mpoueHTIAM. [IpsIMOYTrONbHUK OrpaHUYeH CBEPXY U CHU3Y
3HaYeHUsIMU 25-i u 75-i1 npoueHTusIeH, cruioniHas TuHus ooo3Hadaet 50-10
MPOILICHTHIIb, & TyHKTUPHBIC IMHUU COOTBETCTBYIOT CPEIHUM apU(PMETHIECKUM
3HAYCHUSAM.
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Puc. 24. Paccrosinue o OGepera ajist TpeX THUIIOB TMTOBEJACHUS CEPBIX KUTOB 3aMaHON TOMYJIAIINH.
Ha xaxxnoit 6710K-1arpaMmMe KOHIIbI BepTUKaIbHBIX JTUHUH ("'ycoB") cooTBeTCTBYIOT 10-
1 u 90-11 mpoueHTUIIsIM. [IpsIMOYTOJTBHUK OTPAaHUYEH CBEPXY M CHU3Y 3HAYECHUSIMU 25- 1
75-1i IpOLeHTHIIEH, CIUTOIIHAS JIMHUSA 0003HavyaeT 50-10 MpPOLEHTHIIb, a TyHKTUPHbIE
JIUHUH COOTBETCTBYIOT CPETHUM apu(PMETUIECKUM 3HAUCHUSIM.
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Puc. 25. nTepBan apixaHus 175 TPEX TUIIOB MOBEIEHUS CEPhIX KUTOB 3anaAHoi nomyssiuuu. Ha
KaKI0U OJIOK-AMarpaMMe KOHIIbI BEpTUKAIbHBIX TUHUH ('ycoB") cooTBeTCTBYIOT 10-ii 1
90-i1 npoueHTmIsIM. [IpAMOYTOJIBHUK OTpaHUYEH CBEPXY U CHU3Y 3HAUYECHUSAMU 25-1 u 75-
i mpoLeHTHIeH, crutomHas TuHUS 0003HavaeT 50-10 MPOLEHTUIb, & ITyHKTUPHBIE JIMHUU
COOTBETCTBYIOT CPEIHUM apu(PMETHUECKUM 3HAYCHHSM.
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Bpewms Ha noBepxHOCTH (MHUH.)

7.0
6.5 1
6.0 1
5.5 1
5.0 1
4.5
4.0
3.5
3.0
2.5 A
2.0 A
1.5 4
1.0 4
0.5

0.0

Kopmnenue Kopmuenne /

nepeMelieHne

Ilepememnienue

| He naén. | He naén. |

‘ He naon. ‘

Puc. 26. BpeMsi Ha MOBEpXHOCTHU AJIsl TPEX TUIIOB MOBEACHUS CEPBIX KUTOB 3amaHON
nomyisiuu. Ha kax ol 0610k-1uarpaMMe KOHIbI BEPTUKANbHBIX JTUHUH ("'ycoB")
cooTBeTCTBYIOT 10-i1 1 90-i1 mpoueHTMIsAM. [IpsIMOYTrOJIbBHUK OTpaHUYEH CBEPXY U CHU3Y
3HAYEHUSMU 25-i 1 75-1 MPONEHTUIICH, CIUIONTHAS TUHUS 0003HavaeT S50-10
IPOLIEHTUIIb, @ TyHKTUPHBIE IMHUHM COOTBETCTBYIOT CPETHUM apU(PMETHUECKUM

SHAYCHUAM.

Bpewms oz Bozoii (MUH.)

5.0

4.5 4

4.0 4

3.5 1

3.0 A

2.5 A

2.0 A

1.5

1.0 A

0.5 -

0.0

13

Kopminenue Kopmuenue / IMepemerenue
HepeMelieHue

He naon. He naon.
@ 0
‘ ne naon. ‘

Puc. 27. BpeMsi HaxoA€HUs N0 BOAOH JUIsl TPEX TUIIOB MOBEIEHHSI CEPhIX KUTOB 3aIlaHOM
nomyisuu. Ha xax ol 610k-11arpaMMe KOHIbI BEPTUKANbHbBIX JTUHUH ("'ycoB")
cooTBeTCTBYIOT 10-i1 1 90-i1 mpoueHTIsIM. [IpsIMOYrOJIbBHUK OTpaHUYEH CBEPXY U CHU3Y
3HAYEHUSMU 25-i 1 75-11 MPOIEHTUIICH, CIUIONTHAS TUHUS 0003Ha4aeT S50-10
MPOLIEHTUIIb, a TyHKTUPHBIE IMHUHU COOTBETCTBYIOT CPETHUM apU(PMeTHUECKUM

3HAYCHUAM.
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3.0

2.5 4

2.0 1 16

0.5 A

LHKJIa HBIPAHUSA Ha FJ'Iy6I/IHy -BBIHBIPDUBAHUS
-
c 3}
1
a

[

\

\

\

Yacrora q)OHTaHPIpOBaHI/IFI B TCYCHHUEC BCETO

0.0 T T T
Kopmienue Kopmaenue / Tepememenne

NepeMEIIEHUE

| e naoa. | P=0.04 |

‘ He Haon. ‘

Puc. 28. Yacrora (hoHTAaHMPOBAHUS B TEUCHHE BCETO LIMKJIA HBIPSHUS B ITyOUHY -BBIHBIPUBAHHS
JUIS TPEX TUIOB MOBEACHUS CEPbIX KUTOB 3amaHoi nomyssiun. Ha kaxaoi 610k-
JauarpamMme KOHILIbI BEpTUKaIbHBIX JIMHUH ("ycoB") coorBercTBYIOT 10-i1 1 90-11
NPOUEHTWISAM. [TpsSIMOYTOJIbBHUK OrpaHUYEH CBEPXY M CHU3Y 3HAYCHUSIMH 25-U 1 75-i1
MPOLIEHTUIICH, CIIJIOIIHAS JIMHUS 0003HavyaeT S0-10 MPOIEHTUIIb, @ ITyHKTUPHBIC JINHUH
COOTBETCTBYIOT CPETHUM apU(PMETHUECKUM 3HAYCHUSIM.

8
= 20
Q
£
£ 18
g
2
g 164
=
S 14 I —
g
§ 12 A 13
= 10 |
8 8
s i
g 16
= 6 A __
<
&
g 4
g
5o, T
0 T T T
Kopmiienue Kopmenue / IMepemerenue

TIEPEMELICHUE

| He naon. | ne naon. |

‘ ne nabn. ‘

Puc. 29. Yacrora ¢hoHTAaHMPOBAHHUS HAa MMOBEPXHOCTHU ISl TPEX THIIOB TIOBEACHUS CEPBIX KUTOB
3anaaHoi nomyssiunu. Ha kaxoi 6510K-1uarpaMMe KOHIIbI BEPTUKAIbHBIX JTUHUN
("ycoB") coorBercTBYIOT 10-i1 1 90-i1 mponieHTUIAM. [IpIMOYTrOIBHUK OTpaHUYEH CBEPXY
Y CHU3Y 3HauYeHUSAMHM 25-1 n 75-i npoueHTuIeH, CIUIoIHas JIMHUS 00603HadaeT 50-10
MIPOLIEHTUIIb, @ TYHKTUPHBIE JIMHUUA COOTBETCTBYIOT CPEAHUM aprU(pMETHUECKUM
3HAYEHUSM.
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3.0

—— Kopmienne /
—— Kopmienune/nepemerenue /
— Ilepemenienue /

= N N
) o 3
| | |

nepeMenieHus (kM”2)

CpenHekBaipaTHuyHas JaJbHOCTh
—
o
1

0.5 ~

0.0 -

Puc. 30. CpennexBagpaTtuyHasi 1ajdbHOCTh IEPEMELIEHUS IIs1 TPEX TUIIOB MOBEJCHUS CEPhIX
KHUTOB 3allaHON NOIYJISIIMKA. BepXHuii 1 HYUKHUN JOBEPUTEIbHBIE HHTEPBAIBI,
paBHbIe 95%, MOKa3aHbl, COOTBETCTBEHHO, TyHKTUPHOM TpacKTOpUEH U TOUEUHOM
TPaeKTOPUEN.

Kacatku

B Teuenue moneBoro cesona 2003 r. B uccienyeMoM paidOHE IBaXKIbI HAOIIOAAINUCH
rpymibl kKacatok. 4 centsOps 2003 1. Ha Hamiew 2-i craHnuK ObLTa OOHAPYIKEHA TPYMIa U3 IBYX
KacaToK, IUIBIBIIMX Ha ceBep. Bo BpeMs Mpeapayiero U mocaeayonero CKaHMpOBaHUs Cephie
KUTBI B HCCJIElyeMOM paifoHe oOHapy>keHbl He ObUIH. bplja Takke 3aMedeHa ele ojHa rpymnmna
KacaToK, COCTOSIAs W3 TPeX OCOOEH, IUIBIBIIMX HA CEBEpP, a BO BpEMs MPEIBIIYIIETO
CKaHMpOBaHUA (10 HAOMIOMEHUS KacaTOK) OBUTM 3aMEYeHbl CEeMb TPYMI CEpPhIX KHUTOB.

HM3MeHeHui B TOBEICHUU CCPBIX KUTOB HE Ha6moz[anocr,.
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OBCYXJIEHHUE

B teuenne ce3onoB Habmonenuit 2002 u 2003 rT. OBUIO OTMEYEHO BUAMMOE OTCYTCTBHUE
paboT 1o pa3Beake U J00bIYe Ha meabhe K ceBepy OT Bxoza B 3ail. [IuiabTyH, B CBSI3M C 4eM, 1O
HaIIeMy MHEHHIO, 5TOT TOJ ObLT BTOPBIM rojoM cOopa xopomei ¢hoHOBOH uHpopmanmu s
MOHUMaHMsI OWMOJIOTHH, TOBEICHUS U HCIOJIBb30BAaHUS apeana OOUTaHHs CEphIX KUTOB OXOTO-
KOpeNCcKoM (3amaHoi) MOMyJISIUY 10 THSAM, C€30HaM U rofam. Tak ke, Kak U B JICTHHE CE30HBI
2001 u 2002 rr. (Bce cpaBHeHHUs NpuBeIeHBI B padorax Wiirsig et al., 2002 u Wiirsig et al.,
2003), cepble KUTHI IPUCYTCTBOBANIM B TE€UEHUE MPAKTHUECKU Kax1oro u3 30 aHei HaOMroAeHUS
Ha pacCTOSHUHU, PaBHOM, B cpemHeM, 2,3 KM OT Oepera, uTo CBUACTEILCTBYET O CTPOTOM
MIPUBS3aHHOCTH y4acTKa OOMTAHUS K MPUOPEKHON 30HE, UTO, BEPOSTHEE BCETO, MPOUCXOIUT U3-
3a BBICOKOW KOHIICHTPAIIUU MMUIIEBBHIX KOMIIOHEHTOB (KOHIIEHTpamus amdurof coctapisuia 114,1
F/Mz; ®anees, 2002, 2003). [TogoOHas MPUBS3aHHOCTh KOPMSIIUXCSA CEPBIX KUTOB ObLIa TaKKe
OTMEYEHA Y CephIX KUTOB BOCTOYHOI nomysiuuu (Harpumep, Pike 1962, Hatler & Darling 1974,
Wiirsig et al. 1986, Dunham and Duffus, 2002), paBHO kKak U B paccMaTpUBaeMOM TOIYJISIHH
(Weller et al. 1999). Cpennee 3nauenue 2,0 ocobeii 3a 0JIuH ceaHC HaOMOAeHUS (CKaHUPOBAHUSA )
HECKOJIbKO HIKE, UeM cpelHue 3HaueHus 2,6 u 3,2 ocolbeit 3a ceanc HabmoneHus B 2001 u 2002
IT., COOTBETCTBEHHO. AHAJOIMYHO, 3Ha4eHUe, paBHOE 1,6 ocobeil, HabmoaaBIIeecs A TPYIIIbI
KHTOB 3a ceanc HabmoaeHus B 2003 T., HECKOJIBKO HWKE 3HA4YCHUN 1,9 1 2,2 1y1s TpynIbl KHTOB
3a ceanc HaOmogeHus B 2001 m 2002 rr. Cpeassisi YUCICHHOCTh OCOOEH B TPyIie KUTOB
coctaBisiia 1,3 ocobu Ha rpynmy ¢ auana3oHoMm oT 1 mo 4 (B 2001 r. cpeaHsisi YMCICHHOCTh B
rpynne coctasimsuia 1,9; B 2002 r. cpeansist uuciaeHHOCTs B rpynne cocrasisuia 1,4). Huskas
YHCJIEHHOCTh B IPyIIe OOBIYHO XapaKTepHa JJsl KUTOB, KOPMSIIMXCS B JOHHBIX M IPUJOHHBIX
CJIOSIX BOJIbI, U JIUIIIb HE3HAUUTENBHO HUXKE CPEAHEr0 M MEIWAaHHOTO 3HAUYECHHS, PAaBHOTO JIBYM
0CcOo0sIM Ha TPYIITy, OTMEUYEHHOTO YasuiepoM st atoit monysmuu (Weller et al. 1999). Jlannbie
VYonnepa Obutn coOpaHbl B OCHOBHOM Ha paccrosHMM 10-25 kKM K IOTYy OT akBaTOpHH,
paccMaTpuBaeMoOil B XO/A€ TEKYIIMX HCCIEJOBaHWM, I'/Ie YMCIEHHOCTh KUTOB B KOHIE 1990-x
rofioB OOBIYHO ObUTa BBIIIE BONMM3M BXoaa B 3anmuB [lwibTyH. Bmecte ¢ TeM, BO3MOXKHO, 4TO
YHCIIEHHOCTb IPYIIIBI HECKOJIBKO BBIIIE B CBSI3U C OOJIBIINM CKOIIJICHMEM KHTOB B 3TOU (F0KHOI)

AKBATOPHUMU.
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B 2001 r. B nambonee roXHOW Touke HaOmoneHuil (ropa KuBu) OBUIO OTMEYEHO
3HAYUTENIbHO OOoJbllIee KOJIMYECTBO KUTOB, YEM B UEThIpeX OoJiee ceBepHbIX Toukax. OnHaKo B
2002 u 2003 rr. kak pa3 B HauboJee ceBepHOi Touke - OmonTy (K CEBEpy OT CEBEPHON TOUKH
2001 r., MypwuTaii) ObIJIO OTMEUEHO 3HAYUTEIBHO OOJbIlIEe KOIUYECTBO KHUTOB, Ye€M B TpeX
TOYKaX, PaclojIOXKEHHBIX AAJbLIE K IOTy. [[pUdrHbBI 5TOr0 HEM3BECTHBI, OJIHAKO MPEATIONATAETCS
(6e3 oOocHOBaHMS JaHHBIMM), 4YTO Haubojiee BEPOSTHBIM (DAKTOPOM, BIHUSIOLIUM Ha
pacnpeneneHuss KUTOB, SBISJIOCH PAacHpelesieHne UX KOPMOBBIX OOBEKTOB. AJIbTEpPHATUBHBIM
00BSICHEHHEM MOXXET OBITh BO3MOKHOE CE30HHOE IMepeMellieHre oT 3aiuBa [IunbTyH Ha 1ore 10
Y4aCTKOB, PacIOJIOKEHHBIX K CEBEPY, OJHAKO, AJIs OLEHKH BO3MOYKHOIO XapaKTepa CE30HHBIX
nepeMeneHnil HeoOX0IMMO NOJTyYeHHUE TOMOIHUTEIbHBIX JaHHbIX. B Hauane cezona 2001 r. Ha
osoke OponTy MpPOBOAMIIACH CEHCMOpa3BeaKka M HEKOTOPHIE KUTHI BO3MOXHO H30eranmu STOH

aKBaTOPUHU B TE€UEHHUE HTOrO nepuoa (AA3Benko u np., 2002).

Hecmotpst Ha TO, 4yTO MpOBENEHNE CTATHCTUYECKOTO aHAllM3a pachpeeneHus ocobei u
TPYII KUTOB B TEYCHHE OJIHOTO CE30HA HEBO3MOXKHO, MPU PACCMOTPEHUU PHUC. 6 CTAHOBUTCS
OYEBHJIHBIM, YTO, B IICJIOM, XapaKTEp paclpeesiCHHs] C KOHIIA aBrycTa J0 CEpeIuHBbI CEHTIOpS
HE UCIBITHIBACT CyIleCTBeHHbIX n3MeHeHu. K nocnennemy anio, 14 centsops 2003 r., He ObLI0
HUKaKUX OCHOBAaHWUM MpeAnojararb, YTO KUTHI JIBUTAIOTCS K IOTY, T. €. UTO HAayajaach OCEHHS
murpamus. Kak u B 2001 u 2002 rr., mpuOIM3UTENBHO paBHBIE KOJHMYECTBA 0COOCH U HEOOBIINX
TPyII KATOB HAOJIOMAIMCh KaK YTPOM, TaK W BEYEPOM, YTO CBUACTECIBCTBYET 00 OTCYTCTBHH

MOCTOAHHOTI'O IICPCABUKCHHA B AKBATOPHUU UJIN U3 HEC B TCUCHUC CYTOK.

CnexeHnue mpu MOMOUIM TEOJOJIMTA IOKAa3ajJ0 TPU OCHOBHBIX THMA MOBeACHHS: 1)
KOPMJICHHE B aKBAaTOPWH, TJI€ KMBOTHBIC HAXOIWIUCh HAa TMPOTSHKEHHH HECKOJIBKHX YacoB B
npezesiax orpaHudYeHHoN miomaan, pazmepamu ot 300 g0 500 m; 2) kopmiteHne/ TIiepeMeIrieHre
u 3) mepeMeleHrue Mo aKBaTOPHH, 3a4acTyI0 MapaylieIbHO OeperoBod JuMHUHU. B oTimuume ot
2001 m 2002 rr., Oojee BBICOKAas MHTEHCHBHOCTb COLIMAJILHOIO IMOBEIEHHS HaOJI0gajach B
KOHIIE aBryCcTa W Hayajle CEHTAOps, YTO COMOCTaBUMO C TIOBBIIICHHEM HMHTEHCUBHOCTU
COIIMAJIBHOTO TIOBEJCHHS CEPBIX KUTOB BOCTOYHOM MOMYJSILIMKA B CEBEpHOW dactu bepuHrosa
MODpsI, OTMEUYCHHBIM B aBI'YCTE U CEHTSIOpE psioM aBTOPOB M onucaHHbIM Wirsig et al., 1986. B
IBYX OTIENbHBIX cioydasx (26 aBrycra u 2 ceHtsOps 2003 r., touka Ononty) B mpolecce
COLIMAJILHOTO TIOBEJICHUSI MEHUC KaK MHUHHMYM OJHOTO KHTAa MHOTOKPATHO HAOIIOAasics Hal

MMOBCPXHOCTHIO BOBI. Amnajorudtoe MOBCACHHUEC KUTOB, IPCAIOJIIOKHUTCIBHO OTHOCAIICCCA K
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OpadyHOMY TMOBEJCHHIO, HAONIOANOCh CPEAM CEPBhIX KUTOB BOCTOYHOW MOIYJIALUHU, OJHAKO

MIPUYMHA ¥ 3HAYUMOCTh JJAaHHOT'O poJia MoBeieHus1 Hem3BecTHHI (Jones u Swartz, 2002).

B umenmom, MenumaHHOe 3HAUY€HHWE CKOPOCTH  JBM)KEHHMS  KHUTOB  COCTaBJISUIO
npUOIN3UTENBHO 2,1 KM/4 pU cpeHeM 3HAYeHUHU 2,3 KM/4, UTO HECKOJIbKO HIDKE, ueM B 2002 T.
(menuanHoe — 3,0 kM/4 u cpeanee — 3,1 km/4), HeckobKo Bbimie, yem B 2001 r. (MeguanHoe —
1,5 xm/4 u cpenree — 1,7 KM/9), ¥ JOCTATOYHO XOPOIIIO COITOCTABUMO CO 3HAYCHHSIMH 2,3 KM/4 H
2,8 KM/4, pacCCUNTAaHHOE HA OCHOBAHMH OTPAaHUYEHHBIX HAOIIOJCHUHN TPeX MyTEeH MPOXOKICHHS
B ceBepHOil yactu bepunroBa mops (Wiirsig et al., 1986). bonee HH3Kas, MO CpaBHEHHUIO C
nanapiMd 2002 1., CKOpPOCTh JABWKCHHS KHUTOB O3HAYAET, YTO KHUTBI, BO3MOXKHO, OOJBIIIE
MUTAINCh U MEHBIIE TMEpPEeABUraluch Mexay akBaTopusiMu, yeM B 2002 r. Takoe CHUXKEHHE
CKOPOCTH MEPEABMKEHUS MOXKET TaK)Ke CBUJETENILCTBOBATH O TOM, UTO CEpbI€ KUTHI MUTAINCH, B
OCHOBHOM, OCHTOCHBIMH OpraHM3MaMH, a HE CKOIUJICHUSIMU KOPMOBBIX OPraHU3MOB B BOIHOM
TOJIIIE, pacHpeaesieHne KOTOPhIX MoJ00HO pacipeneneHuto Ilyaccona (pacmpeneneHie peiakux
U ClIy4dalHbIX CcOObITHH). 3HAu€HUs JMHEHHOCTH NEpEeMEUIeHMs, HU3MEHEHMsI CKOpPOCTHU
JBUKEHUSI, CKOPOCTH M3MEHEHMsI HAlpaBlIEHUS U CpelHEN JUIMHBI BEKTOpa ObUIM HEoObIYailHO
cxogubl ¢ gaHHbiMH 2001 w 2002 rr., coOpaHHBIMH NPAKTUYECKH B OITOW K€ aKBATOPUU
(tabn. 10). B tabxa. 10 Taxke npuBeneHb! JaHHBIE [0 aKBAaTOpUU B paiioHe [IniabpTyHCKOrO Masika
3a JBa MPEIbIIyIIHUX r0J1a, OTHAKO Mbl HE CUUTAEM HX OJIN3KO CONMOCTaBUMBIMHU, MOCKOJIBKY 3TH
JMaHHbIE ObUTM coOpaHbl C Jpyrux Todek HabOmomenus ([TuabTyHCKHMU Masik), HE TEMH Ke
HaOIoIaTeNIMHU, KOTOpPble COOMpaNu JaHHbIE B TEUYEHHE TMOCJIEIHUX JABYX JET, a Takke C

HCIOJIb30BAHUC JPYTHUX MMOAXOO0B K KHaCCI/I(l)I/IKaI_[I/II/I " NPOBCACHUIO AHAJIN30B.

@®oHTaHUpPOBaHHME, KOJIMYECTBO (DOHTAHOB 3a OJHO HAXOXJICHHE Ha TOBEPXHOCTH, a
TaKke BpeMs HAXOXKJCHHS HA IOBEPXHOCTH OBLIM aHAJIOTWYHBI 3THUM IOKa3aTelsIM Cpean
BOCTOYHBIX CEpBIX KHTOB BO BpeMs IUTaHUs OEHTOCOM B CEBEpHOH yacT bepumHroa mops
(Wiirsig et al., 1986) u y nmoGepexbsi o. BaukyBep, Kanaga (Guerrero, 1989). Iloka3zarenu
MIPOIOIDKUTEIHLHOCTH HaX0XACHUS MO BOIOH ObuTn Mexay 2,5 u 1,8 MUH., 4TO HaOII0JAIOCh B
2001 wu 2002 rr., coorBercTBeHHO. Bropcur m ap. (Wiirsig et al., 1986) ormermn oOree
YBEIIMYEHUE MPOAOKUTEIIPHOCTA HAXOXKJICHUS O BOAOM B Oonee riyOokux (>20 M) Bomax.
HeOGomnbmasi mpogomKUTETbHOCT HAXO0XKICHHS IO/ BOJIOW, MO-BUANMOMY, YaCTHUYHO CBs3aHA C
KpaiiHe HeOOJbIION TIyOMHON Boxmbl y mobepexss o. CaxamuH. I'eppepo (Guerrero, 1989)

OTMCTUII, YTO IJIA CEPBIX KUTOB, KOPMAIIUXCA MHU3NAAMU B TOJIIC BOJbI, XapaKTCPHO MCHBIICEC
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KOJIMYECTBO (JOHTAHOB 32 OJHO HAXOXJICHHE HA TIOBEPXHOCTH, a Takke Ooyee KOPOTKHIA
WHTEPBAJl BPEMECHU MEXIy (hoHTaHAMH, TPOAOKUTEIHPHOCTh HAXOXKICHUS HA TOBEPXHOCTH H
BpeMsi HaXOXJCHHUS T1I0J BOJOW (3aHBIpWBAHUs), 4eM Yy KHUTOB — OeHTodaroB. Yacrtora
(oHTaHUPOBaHMS B TEUYEHHE BCEro IMKJIA 3aHBIPUBAHUS-BHIHBIPUBAHMS Takxke ObLIO Oonee
XapakTepHO sl KUTOB, KopMmsiuxcs Musunamu (Guerrero, 1989), ueM aJis BOCTOYHBIX CEPBIX
KHTOB-OCHTO(AroB, HO 3TO TAKKE MOXKET OBITH CBS3aHO C MEJIIKOBOJJHOCTHIO aKBATOPUU HAryJia B
parioHe 3an. [lunbTyH, MEHBIIMM YHCIOM 3aXOJ0B Ha KopwmiieHHE (Tipu  OOJbIIeH

MIPOJOKUTETLHOCTH ABM)KECHHUS ), HIIM KAKUM TO UHBIM (akTopoM (WiH pakTopamu).

B xome Tpex OCHOBHBIX HaONIOIaeMBbIX TIOBEIEHYECKUX PEKUMOB (KOPMIICHHE,
KOpPMJICHHE/TIEPEMEIIICHUE U TIEPEMEIICHHE ), TICPEMEIICHHSI CEPBIX KUTOB 3aIa{HON TOITYJISIIHH
CYLIECTBEHHO OTJIMYAJIUCh B OTHOLIEHWM 3HAYEHHH CKOPOCTHU, CKOPOCTH H3MEHEHUs
HAMpaBlIeHUs, JTUHEHHOCTU MEepEeMEIIeHUs, CPeJHEe UIMHBI BEKTOpa, MOKa3aTels M3MEHEHUS
CKOPOCTH, WHTEpBalla BPEMEHH MeXAy (OHTaHaMHU W YacTOTHl (POHTAHUPOBAHUS B TEUYCHUE
BCET0 IUKJIA HBIPSHUS / BRIHBIpUBaHHs. OHAKO, 00BEMBI BEIOOPKH 10 KaXJI0My HAOIIOJICHHOMY
pexumy ToBeAeHUsT ObUTM OTHOCUTEIBHO Maibl (Npax = 22 - Nyin=8). s moHumanms
€CTECTBEHHOTO JIBIKCHHUS U XapaKTepa JbIXaHUsS B XOJ€ ITUX PEKUMOB MOBEICHUSI HEOOXOTUMBI

JOIIOJTHUTCIBbHBIC JAaHHBIC.

B urore MOXXHO 3aKIHOYHTh, YTO CPEIU CEPHIX KUTOB 3aMagHON MOIMYJSILIMUA HA YYacTKe
KOPMJICHUSI CYIIECTBYET ONpeAesieHHas '"eCTeCTBEHHas" W3MEHUMBOCTh, WU C HaIlled TOYKHU
3peHusi He0OX0UMO MPOBECTH JaJbHEHIINE UCCIEIOBAHUS CIOKHOTO KOMILIEKCA MPUPOJIHBIX U
AHTPOIIOTEHHBIX (PAKTOPOB, KOTOPbIE MOTYT OKa3bIBaTh BO3CHCTBHME HAa KUTOB HA €KETOJHOM,
CE30HHOW WM reorpaduyueckoil ocHoBe. B maHHOI paboTe OTCYTCTBYIOT JBa Ba)KHBIX THIIA
uHpopManuu: 1) moaHbINA 00BEM SKOIOTHUECKUX aHHBIX, AaHAJIOTUYHBIX MPEICTABICHHBIM HaM
npu npoBeneHnn ananmza 2001 1. U 2) 3HAHWE KOPMOBBIX OOBEKTOB KHUTOB. Y4YHTHIBAs
BO3MOXXHOCTh KyMYJISITABHOTO BO3JICHCTBUSI HAa KUTOB IO MeEpe pa3BUTUS HePTEra3oBbIX
IPOEKTOB B OyayiieM, HE0OXOAMMO IPOBEIACHHUE HCCIECIOBAaHUN Il cOOpa HemoCTarole
uHpopMaluu 00 UCTOPUM KU3HHU, PEXKUME IMOBEJACHHUS M HCIOJIb30BAHUS apeajia OOUTaHMSL.
Kpome Toro, Heo6x0aMMO MPOJOHKUTH MOHUTOPUHT, HANPaBJICHHBIN Ha BBISBICHUE MTPOOJIEM U
ompejieNieHue albTepHATUBHBIX BApUAHTOB BEACHHUS TeX pPabOT, KOTOpbIE MOTYT OKa3bIBaThb

BO3JICHCTBUE HA CEPBIX KUTOB.
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Tabmuma 10. CBogHbIE CTATUCTUYECKUE IaHHBIE, MTOJIyYEHHBIE C UCIOJIB30BaHUEM TEO0JIUTAa U BU3YaJIbHOTO HAOJIIOIEHUSI OCHOBHBIX
MOBEICHYECKUX peakiuii, coopannsie 3a 1997, 1998 u 2001-2003 rr. [leducom (-) pa3aensroTcst 3Ha4CHUs, TPECTABIISIONINE
NMarna3oH; 3HAKOM ILTIOC-MUHYC (£) pa3fiesieHbl yCpeJHEHHbIC 3HaUeHHs U BETMYMHA CTAaHIapTHOTO OTKJIOHEHHS; B CKOOKax

MOKa3aH 00bEM BBIOOPKH.

1997 1. 1998 1. 2001 r. 2002 T. 2003 1.

(Wirsig et al. (Wirsig et al. (Wiirsig et al. (Wirsig et al. (HacTosTIHiA
[lepemennas 1999) 2000) 2002) 2003) OTYeT)
CkopocTb Ha oTpe3ke (KM/4) 1,5-2,0 1,7£ 1,4 1,9+ 1,49 (510) 3,2+ 2,06 (74) 2,3+1,04 (47)
JIuHEHHOCTD TIepeMeIICHHS 0,70 - 0,90 0,78+ 0,40 0,8 £0,23 (482) 0,8+ 0,24 (74) 0,8+0,9 (47)
W3meHeHne CKOPOCTH IBHKCHUS (KM/4) - - 0,0 £0,71 (506) 0,1 £0,50 (74) 0,0+0,23 (47)
CKOpOCTb nepeMeHbl HanpasyieHus (°/mMun) 8 — 13 7,0+ 6,12 174+ 13,72 21,0+19,32(74) 26,0+ 18,76 (47)
Y naneHHoCTh OT Oepera (Km) 1-3 <1-2 1,1 £0,66 (510) - 2,3+1,23 (283)
Cpenusia qiiuHa BEKTOpa - - 0,8 +£0,26 (482) 0,8 £0,27 (74) 0,7+ 0,29 (47)
[TokazaTenb U3MEHEHHS] CKOPOCTHU - - - - 31,1+ 18,06 (47)
WuTepBan BpeMeHU Mex 1y pOHTaHAMHU
(ponTaH/MUH) 0,46+ 0,17 0,37+ 0,196 0,4+0,14 (271) 0,5+ 0,19 (46) 0,4+ 1,33 (34)
Ko:n-Bo (hoHTAaHOB 32 0JTHO HAXOXKCHHE Ha
MTOBEPXHOCTH 4,7+ 4,33 3,7£2.24 5,2+3,93 (234) 4,9 +£4,45 (42) 4,2 +1,38 (34)
Bpems Ha moBepXHOCTH (MHUH) 1,8+2,48 1,0+ 1,03 1,6 + 1,84 (241) 1,7+ 1,50 (42) 1,7+ 1,78 (34)
Bpewmst o Bo1o# (MuH) 1,7+ 0,53 2,3+ 0,99 2,5+0,92 (239) 1,8 £ 0,80 (44) 2,2+0,77 (34)
YacroTa poHTAaHUPOBAHUS B TCUCHUE BCETO
[IMKJIa 3aHBIPUBAHUSI-BBIHBIPUBAHUS 1,2+ 0,40 1,1£0,43 1,2 +£0,34 (236) 1,3+0,32 (42) 1,3+0,42 (34)
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BIIATOJAPHOCTU Beipaxaem OmnarogapHocts Cepreto bnoxuny, Cepreto banbiioky,
Haranuu Yepuurosckoii, Mapuu EcenranueBoii, Maiiky J[>xenkepcony, Anekcanapy JIsicenko,
Aunexkcannpy Koctuny, Cone Matiep, [piiBuny Yamiepy u Ceprero SI3BeHKO 3a TOMOIIb B YaCTH
noructuku. Pomxep Menton, Jluzan Asprc u CruB /[KOHCOH momoraiau Ha BCEX 3Tamax
HCCIEAOBaHUI: OT OpraHu3aluy, A0 JIOTUCTUKH, CBSI3M MPU TMOJEBBIX HCCIEAOBAHUSAX U
penaktupoBanuu pykonucu. Mapuon MakunTom u Konert Jlanbep cienunu 3a TeM, 4ToObI BCe
cyeTa OIUIAYMBAJIMCh CBOEBPEMEHHO, a BoauTenu Asnekcanap JIeicenko n Anekcanap Koctun u
HayuyHble coTpynHuku Makcum Cumopenko u Anekcedt AdanacbeB-I'puropreB Obuin

OTJIMYHBIMU CITYTHUKAMU U IMOMOIIHUKAMU IIPU ITPOBCACHUHU IMOJICBBIX pa60T.
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IMPUJIO)KEHMUE 1.
N3mepenne paccTosinus, a3UMyTa 1 reorpaguueckuX KOOPAMHAT PU NMOMOLIU TEO0JIUTA
(mo Gailey and Ortega-Ortiz, 2002).

Brruucnenue paccTosiHHM, BBITIOJTHEHHOE IO KaKIOW 3aceuke OOBheKTa HaOJIOICHMS,
BKJIIOYAET ONpe/ieieHne reorpa@uueckux KOOPAMHAT CTAHLUUHU (IIMPOTHI U JOJITOThI), OTCUETHI
YIJIOB 110 TE€OJOJHUTY, BEICOTY TOUKHM HAOIIONEHUS HAJ YPOBHEM MOPS M BBICOTY mpuiauBa. Jlns
pacuera paccTOsSHUM 0 00beKTa HAOJMIOJEHUS MO JaHHBIM OTCYETOB YIJIOB, BHIIIOJHEHHBIX BO
BpeMsl IPOBEACHUS CHEMKM MOPCKHUX MIIEKONUTAIOMMX C OEperoBbIX CTAHLUUH, MBI
HCMOJIb30BAJIM YCOBEPIIEHCTBOBAHHBIM BapHaHT alPOKCUMAIMK PACCTOSHUM, NpeaIoxKeHHbIH
Lerczak and Hobbs (1998), koTOpbIil 103BOJISIET YUUTHIBATH KPUBU3HY 3€MHOM MOBEPXHOCTH,

T
=T _0-0=180-
p 5 ©

D, = (R, +h)-cos(B)—\/(RE +h)’ -cos(B)’ —(2hRE +h2)

O = arcsin sin(B)&

E
D =38R,
e,
0L = yroJl, OTCYMTBIBAEMBI OT TOPU3OHTAIBbHOM MmiockocT (90°) 1o ropu3oHTa, M yroi
HEHTPaJIbHON JTyTH, OTCUNTHIBAEMBIH OT TOPU30HTA JI0 CTAHIIUU
B = yromn, oTcuuThIBaEMBIi OT 3aceKaeMoro 0ObeKTa A0 CTAHIIMH
0 = LeHTpaybHAas Jyra, OTCUUTHIBAEMast OT 3aCEKaeMOro 0ObEeKTa 1O CTAaHLIUU
0 = yMeHbIIICHHE yTIi1a, OTCYUTHIBAEMOTO OT FOPU30HTA JI0 3aCCKAEMOTr0 00bEKTa
@ = BEPTUKAJIbHBII yIroJl IO 3aMepy T€O10JIUTOM
h = BBICOTHOE TOJIOKEHUE UM BBICOTA CTAHIIUU
R, =pamnyc 3emm (6.371x10° x)
D, = paccTosiHHE 110 BUSUPHOM TPAEKTOPUH O 3aCEKAEMOI0 0OBEKTA
D = paccTosiHue J10 3aceKaeMoro 00bEeKTa Mo MOBEPXHOCTH 3€MJIN/OKeaHa
[Tocne ompeneneHus pacCTOSIHHSI A0 3aceKaeMoro oOBEKTa MO MOBEPXHOCTU OkeaHa (D),
UCTIONB3YeTCsl YPaBHEHUE 3€MHOM OKPY)KHOCTH ISl ONpEIeNieHHs] reorpaduuecKux

KOOpAHWHAT 3aCCKAeMOI0 O6’beKTa,
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T=n-p
Lat, =sin"'(cos(t)-sin(D/60/1852)- cos(Lat, )+ [sin(Lat, )-cos(D/60/1852)))

Lon. - cos” cos(D /60/1 852) - [sin(LatS ) sin(LatF )] + Lon
a cos(LatS)-cos(LatF) S

rIae,

D = pacCTosdIHrUC B MCTpax MCKAY ABYMSA TOYKAMH, PACIIOJIOKCHHBIMH Ha IMOBCPXHOCTU

3emin

T = a3UMYT, OTCYUTHIBAEMBII OT CTAHIIMHU 0 OOBEKTA

M= a3UMYT WK TOPU3OHTAIBHBIA YTOJl, 3aMEPEHHBIN MO TEOA0TUTY

P = OMOPHBIA a3UMYT (a3UMYT, OTCIYUTHIBAEMBINA OT CTAHITUHU J0 OTIOPHOMN TOUYKH)
Lat; = MpOTA CTAHLUH

Lon ¢ — AOJrOTa CTaHLIUH

Lat,, = IIAPOTa 3aCEKaeMOro 00beKTa

LonF = J0JIroTa 3aC€KacMoOro 00BEKTa

YpaBHEHHE 36MHON OKPY>KHOCTHU UCIIOJIB3YETCS TAKXKE JUIS OIPEIEIICHUs] PACCTOSHUS MEKY
IBYMs TreorpadMuyecKiMU TOYKAMH Ha TIOBEPXHOCTH 3eMJIM TpU YCIOBHH, YTO

reorpaduyecKkre KOOPANHATHI (ITUPOTA U JOJATOTA) 00EUX TOUYEK U3BECTHHI.
D= (60 -cos!(sin(Lat, )-sin(Lat, ))+ (cos(Lat, )- cos(Lat, ))- cos(Lon, — Lon, )]) 1852

_| sin(Lat, ) - [sin(Lat, )- cos(D/60)]
sin(D/60)- cos(Lat, )

¢ = Cos

rae,

D= PaCCTOAHNEC B MCTPAX MECKAY ABYMsI TOYKaMH Ha MMOBEPXHOCTHU 3eman

(p = a3UMYT, OTCUHUTHIBAEMBIN OT TOUKHU | J10 TOUKH 2
Lat, = IMPOTA TOYKA 1

Lon, = 10NrOTa TOYKH 1

Lat, = WHUPOTa TOYKH 2

Lon, = ROATOTA TOYKH 2
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MMPUJIO)KEHHUE 2.
IIpumepsl npoBeieHUs BHIYUCIEHU 10 TPAEKTOPUSM NepeMelleHusl /sl onpeaeaeHust
CKOPOCTH HA O0Tpe3Ke, MOKa3aTeJsl JJUHEHHOCTH, CKOPOCTH U3MEeHEeHHsI HANIPpaBJIeHUA
ABH2KEHHMS U OTHOCUTEILHOI opueHTaumnu (mo Gailey and Ortega-Ortiz, 2000).

Koneunslit yyacTok

#5

HavanbHbli yuacTok
[Tpumep, WILTIOCTPUPYIOUINI BBIUKUCICHHE CKOPOCTH HAa OTPE3KE MyTeM JENCHUS PACCTOSHUS
MEPEMEIIEHUS MKy JABYMS TOYKaMH 3acedyek Ha Bpems. UwmciamMu moMeueHbl (pakTHueckue
TOYKHM 3aceuek mo Tpaekropuu nepememenns. (Leg Speed = Dis tan ce, /Time, , rae Distance;
MIPEJICTaBIISET COOOM pacCTOSIHUE MEX Ty IBYMs TOUKaMu 3aceuek i u i+1, a Time; nmpeacrasisier
co0o0l pa3HOCTh BPEMEHU MEXIY TOYKaMHU 3acedek 1 1 i+1).

Koneunslii yyacTok
D, el 45

HavanpHslit ygacTox

[Tpumep, WILUTFOCTPUPYIOLINHA BBIYUCICHHE TIOKA3ATEIS JIMHEHHOCTH ITyTEM JICJICHUST PACCTOSHHS

Mo TpsIMOKMHA CYMMapHOE PacCTOSHUE IO TPACKTOPUM TMepeMeneHus. Yuciamu MOMEUYeHBI
k-1

(hakTHYECKHE TOYKHM 3aceyeK Mo TpaeKkTopuu mnepemenieHus. (Linearity = Neto ZDi , Tne Dj
i=1

MPEACTABISIET COOOM pacCTOSTHUE MEXIy IMyHKTaMH 3acedek 1 u i+1, k mpencraBmser coOoit
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MaKCUMAJIbHOC YHCJIO ITYHKTOB 34CCUCK, a Netp saBasercs PACCTOSIHUEM T10 HpHMOﬁ MCXKAY

MIEPBBIM U TIOCJIEHUM ITyHKTaMH 3aCEUEK).

Koneunslit yyacTok

#1

HavanbHelil yyacTox

[Ipumep, WLTIOCTPUPYIOIUN BBIYUCICHUE CKOPOCTH HW3MEHEHMS HAIIPABICHUS JIBU)KCHMUS.

k-1
(RR:Z‘“_““ /Fimeu, rie RR mpencraBmser coboif CKOpOCTh HM3MCHCHHSI HAINPaBJICHUS
i=1

NBWKeHUs, Timep MpeacTaBisieT Cco0OM JUIMTENTbHOCTh HAOMIONCHHUS 110 TPACKTOPHH

nepeMeiCHus (B MI/IHYTaX), a k sBIsgeTCcs 4yuCiIoM er'IOB). YpcnaMyd OMEYEHBI (I)aKTI/I‘leCKI/Ie

TOYKH 34CCUCK I10 TPACKTOPUHN NCPCMCIICHU.

Bpems Havana cresxeHus 3a qeabGpuHoM BpeMst KOHIIA CIEKEHHUS C Cy/IHa
#2 #8

#7
BperI KOHIIa CJICKCHUA 3a ,E[eJ'H)(i)I/IHOM

O/ﬁ;mep“a“

" BpeMet

BperI Ha4aJia CJIC)KCHU C CyIHa

[To3uuuu, ucnonb3yemble ISl OUEHKU pAaCCTOSHUS MEXIAY TPAcKTOPUEH TIepeMEIICHUsT 3a

nenb(PUHOM/KUTOM U TpPaeKTOpUel NepeMelieHus C CyAHA. YUYacTOK OLEHUBAETCS IyTeM

HUHTCpNOJEIOUU  TO3UIWUN  JJISI KOHKPECTHOI'O0 BPEMCEHHOI'O HMHTCpPBAJIA. Uncna YKa3bIBAOT

IIOCICI0BAaTCIIBHOCTD (baKTI/I‘-IeCKI/IX 3aCeueK. YToa (¢  YKa3bIBaCT Ha OTHOCHUTCIBHYIO

OPHCHTAIIMIO TPACKTOPHH TepeMenieHus (AeTb(UH/KUT) IO OTHOUICHHIO K TPACKTOPHH

nepeMeIeHus1, BRIOpaHHOH JJ11 CpaBHEHHUSI (CYIHO).
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NPUJIOXEHMUE 3.
Caenenns no coopy eskeJHEBHBIX JAHHBIX M0 CJIEKEHHIO C MCNO0JIb30BAHUEM TEOH0JIUTA,
Ha0JII0IEHHI0 32 NOBeleHHueM BbIOPAHHBIX 00bEeKTOB M CKAHMPOBAHUIO B TeUEeHHE JieTa

2003 r.
Yucmo
TpaeKTopu
51 Yucio Yucmo
Bpewms Bpewms OtpaboTka mepeMenie IMOCIEAYIOMHNX CKaHH-
CraHnus Jata Hayaya KOHIIa (dackn) HUS HaOJIrOIeHN T pOBaHMIA

1-51 cTaHuUs 20-ur01-03  17:13:29  17:36:20 0.38 0 0 1
Cranmus Ogonty  22-mton-03 7:24:41 15:46:15 8.35 0 0 6
1-s craHus 29-ur0n-03 7:47:20 8:44:23 0.95 1 1 1
1-s craHIUsa 8-aBr-03 12:04:30 12:59:40 0.92 0 0 1
1-s1 craHIUs 13-aBr-03 6:40:11 9:12:10

1-s1 craHIus 13-aBr-03 10:05:03  18:44:30 11.18 6 2 7
2-51 CTaHIIUS 14-apr-03 7:55:26 18:29:52 10.57 5 0 7
Crannus 07 15-aBr-03 8:10:00 10:57:30

Crannus 07 15-aBr-03 11:48:10 18:25:17 9.40 0 0 6
Crannus 07 18-aBr-03 10:47:45  19:37:00 8.82 1 1 7
Crannus 07 19-aBr-03 6:37:50 16:51:30 10.22 1 1 7
Crannusg Ogonty  20-aBr-03 6:17:47  17:47:24 11.48 7 4 6
1-s1 craHIUs 21-aBr-03 6:16:40 9:43:25

1-s1 craHIUs 21-aBr-03 10:50:16  18:42:40 11.32 5 2 8
2-51 CTaHIUS 22-apr-03 7:32:46 8:27:33

2-51 CTaHIIUS 22-apr-03 10:14:15  10:32:45 1.22 1 0 2
2-s CTAaHINSA 23-asr-03 6:17:35 13:34:14 7.27 7 4 4
Cranuus 07 24-asr-03 6:17:30 17:26:20 11.13 1 2 8
Crannus 07 25-aBr-03 6:18:13 17:30:22 11.20 1 1 7
Crannusg Ogonty  26-aBr-03 6:25:15  18:12:55 11.78 6 3 8
1-s1 craHIus 27-aBr-03 6:37:25 15:36:10 8.97 0 0 8
2-5 cTaHIUS 28-aBr-03 7:34:50 14:44:15 7.15 0 0 6
Crannus 07 1-cent-03 6:48:00 10:28:55 3.67 1 1 2
Cranmus Ogonty  2-cenrt-03 6:56:32 15:45:30 8.80 6 2 2
1-a crarus 3-cenr-03 6:42:45 18:09:26 11.43 2 2 11
2-51 CTaHIUA 4-ceur-03 7:22:32 11:59:10

2-5 cTaHIUS 4-cenrt-03 17:22:46  18:52:05 6.08 1 0 5
2-5 cTaHIUS 5-cent-03 7:02:26 18:59:10 11.93 5 2 8
Crannus 07 6-cent-03 6:49:29 17:20:20 10.50 0 0 9
Crannusa Oponty  7-cent-03 6:46:52 17:29:48 10.70 8 3 7
1-51 cTaHuUs 8-cent-03 6:48:50 16:41:30 9.87 0 0 9
2-51 CTaHIIUS 9-cent-03 6:50:13 10:35:40 3.75 1 0 3
2-s CTaHIINAS 10-cenr-03 7:09:38 9:35:36 242 0 0 2
Crannms 07 12-cenr-03  10:20:33  11:40:45

Crannus 07 12-cent-03  17:40:21  19:06:40 2.77 2 2 2
Crannus 07 13-cent-03  7:08:08 15:50:07 8.68 5 3 7
BCEI'O 30 gueit 23291 73 36 167
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ITPHUJIO’)KEHHUE 4.

KapTrsl exxeHeBHBIX pe3yJIbTATOB CKAHMPOBAHHS 0C00eil cepbIX KUTOB 3anaaHoi

nomyJasiuu B Teuyenue Jjera 2003 r.

53.35
3anue
53 304 ITunvmy. 20m
19 m
50m
53.251
Cmaifyua Odonmy O

53.201 -
© O
'—
o
S 53.151
3 Oxomckoe mope
= Cmanyus 07
T
o
Q@ 93.104
)
&)

53 05 2-1 cmanyu.

53.001

1-a cmanyusn
52 951
52.901  m—
0 xm 5 kM
143.00 14310 14320 14330 14340 143.50
BocTtoyHas aonrota

Crannus: Crannus Oponty
[ara: 22 urons 2003 r.
Yucno ckaHMpOBaHMIA: 6

143.60
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53.35

53.30-

50m*
53.25-
‘manyug Ooonmy

53.20-
@
|_
g 5315
s _
3 Oxomckoe mope
x Cmanyus 07
T
S 53.10]
. =+
O

53 .05 2-a cmanyus #

53.00-

=A CMmAaHyuA
52.95-
92.901  m—
0 kM 5 KM
143.00 14310 14320 14330 143 .50

BocToyHas gonroTa

Crannus: 2-s1 CTaHIIMS
Hara: 14 aBrycra 2003 1.
Yucio ckaHMpOBaHUM: 7

143.60
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53.35
53 .30
50 m .

53 251

53 .20
©
|—
o)
2 53151
3 Oxomckoe mope
(Ué Cmanuyus 07
ol
Q 53.101
»
(@)

513 05 2-a cmanyusa

53 .00

1-a cmanyusa
52.951
92.901 m——
0 kM 5 KM
143.00 143.10 14320 14330 14340 143.50
BocToyHas gonroTa

Cranuus: Crannus 07
Hara: 18 aBrycra 2003 1.
Yucio ckaHMpOBaHUM: 7

143.60
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53.35

53.30;

53.251

53.201

53.154

53.104

CeBepHas wupoTa

53.051

53.00

52.951

52.901

KM

5 kM

Cmanuyus 07

2-a cmanuus

1-2 cmanyus

50 m

Oxomckoe mope

143.00

Craguus:
Mara:

143 .10

Crannus 07
19 aBrycra 2003 .
Yucno ckaHMpOBaHMIA: 7

14320 14330
BocTo4yHas gonroTa

14340 14350

143.60
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53.35
53 30. UJILMYH
50 ax
H53.251
Cmanyulg Ooonmy
53 204
£ 53.15]
3
3 Cmanyusn 07 Oxomckoe mope
g
Z  53.10;
(O]
M
]
o
53 05 2-a cmanyus
53.004
1-a cmanyus
52951
52.901 m——
0 kM 5 kM

143.00 143.10 14320 14330 14340 143.50
BOCTO‘-I HaA gonroTta

Crannus: Crannus Oponty
Hara: 20 aBrycra 2003 r.
Yucno ckaHUpOBaHMIA: 6

143.60
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53.35

53.30

50m

53.251

53.20

53,151

Cmanyus 07
Oxomckoe mope

53.10

CeBepHas wmnpoTa

2-9 cmanyus ¢

53.05

53.00-

1-2 cmanyus

52.951

52.901  m—

0 kM 5 KM

14300 14310 14320 14330 14340 143.50
BocTovyHas gonroTa

Craunus: 1-g cranmnus
Hara: 21 aBrycra 2003 1.
Uucio ckaHMpOBaHUM: 8

143.60
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CeBepHas wmnpoTa

53.35
53.301
50m

53.251

53 20 Cmanyux Ooonmy

53151

Cmanuyusn 07
Oxomckoe mope
53101
_|_
53 .05 2-1 cmanyus
+
53.001 \
1-1 cmanyus
52 .951
52.901  me—
0 kM 5 KM
143.00 14310 14320 14330 14340 143.50
BocTovyHas gonroTa

Cranuus: 2- CTaHIHS
Hara: 22 aprycta 2003 r.
Yucio ckaHMpOBaHUM: 2

143.60
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53.35

53.30;

50m

53.25;

53.20;

53.151

Cmanyus 07
Oxomckoe mope

53.10;

CeBepHas wunpoTa

2-a cmanuyus

53.05;

53.00
1-2 cmanyus

52.95;

92901 e—

0 kM 5 KM

143.00 143.10 143.20 143.30 14340 143.50
BocToyHas gonroTa

Cranuus: 2-s1 CTaHIIMS
Hara: 23 aprycra 2003 r.
Hucno ckaHUpOBaHUM: 4

143.60
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53.35
53.30-
50m -
53.251
Cmanyug Odonmy
53.20-
©
|—
o)
a
5 53.15
®
c:'U: Cmanyusn 07 Oxomckoe mope
% i
o  53.10;
&)
53 (05- 2-a cmanyus
53.00-
=A CmaHyus
52.95-
92901 m—
0 KM
| . . | . .
143.00 143.10 143.20 143.30 143 .40 143.50
BoctoyHas gonrota
Crannus: Cranmus 07
Hara: 24 aBrycra 2003 r.
Uucino ckaHMpOBaHUM: 8

143.60
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53.35
53.30
50 m

53.251

53.20
©
'_
o)
Q
5 53.151
o Oxomckoe mope
‘§ Cmanyus 07
a
?
o) 53.10
@)

53 05- 2-a cmanyus

53.00

1-2 cmanyus
52.951
52901 —
IO KM 5 kM
143.00 143.10 143.20 143.30 14340 143.50
BocTto4yHas aonroTa

Cranuus: Crannus 07
Hara: 25 aprycra 2003 r.

Yucio ckaHMpOBaHUM: 7




53.35
aiue
93.304 [Tunemyn
50m
53.251 7
Cmanula Ooonm
53.20. g
]
©
|_
3
S 53.15 o
o Oxomckoe mope
‘§ Cmanyus 07
o
?
o 53.101
@)
53 05- 2-a cmanuyus
53.001
1-2 cmanyus
52.951
52901 m—
0 xm 5 kM
143.00 143.10 14320 143.30 14340 143.50
BocTto4yHas aonroTa
Crannus: Cranuus Oponry
Hara: 26 aBrycra 2003 r.
Uucnno ckaHMpOBaHUM: 8

143.60
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CeBepHas wunpoTa

53.35
alue
53.30 S \ 20 %
50m
53.251
Cmanuua Oodonmy
53.204
53.151
Oxomckoe mope
Cmanuyus 07

53.10

53 051 2-9 cmanyus

53.00

&
1-a cmanuyus
52.95
52901 ——
0 kM 5 KM
143.00 143.10 143.20 143.30 14340 143.50
BocToyHas aonrota

Crannus: 1-9 cTannusa
Hara: 27 aBrycra 2003 r.
Uucno ckaHMpOBaHUM: 8

143.60
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CeBepHas wmnpoTa

53.35
aiue
53.304 Hunemyn
50m
53.251
Cmanuyua Ooonmy
53.20
53.151
Cmanyus 07 Oxomckoe mope
53.10
53 05 2-9 cmanyus
53.00
1-a cmanyusn
52.951
52901 —
0 kM 5 KM
143.00 143.10 143.20 143.30 14340 143.50
BocToyHas gonrota
Craunus: 2-9 CTaHIUA
Hara: 28 aBrycra 2003 r.
Uucno ckaHMpOBaHUN: 6

143.60
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CeBepHas wmnpoTa

53.35
53.301
50m
53.251
53.201
53.151
Cmanyuz 07 Oxomckoe mope
53.104
53 051 2-a cmanyus
53.00
1-2 cmanyus
52.95
52901 —
0 xm 5 kM
143.00 143.10 143.20 143.30 14340 143.50
BocToyHas gonroTa
CraHnus: Cranmus 07
Hara: 1 centsiops 2003 r.
Uucno ckaHMpOBaHUM: 2

143.60
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93.35

93.30

50m

93.251

93.20

93.151

Cmanuun 07 Oxomckoe mope

93.10

CeBepHas wmpoTa

2-a cmanuyus

53.051

53.00

1-2 cmanyus

52.95-

52901 m—

0 xm 5 kM

143.00 143.10 143.20 143.30 14340 143.50
BocToyHasa gonroTa
Crannus: Cranuus Oponry

Hara: 2 centsops 2003 1.
Uucio ckaHMpOBaHUM: 2

143.60
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CeBepHas wmnpoTa

53.35
aiue
53.301 unbmyH
50m
53.251
Cmanvua Ooonmy
53.201
53.151
Cmanyus 07 Oxomckoe mope

53.10-

53 (05- 2-a cmanyus

53.00-

1-2 cmanyus
52.95-
52901 m—
0 xm 5 kM
143.00 143.10 143.20 143.30 14340 143.50
BocToyHasa gonroTa

Cranuus: 1-a cTaHIHs
Hara: 3 cents6ps 2003 T.
Hucno ckaHMpOBaHUM: 11

143.60
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CeBepHas wunpoTa

53.35
gm
aiue
53.30 UIbMyH
0 m
50m
53.25;
Cmanuyiia Ooonmy
53.20;
53,151
Cmanyus 07 Oxomckoe mope
53.10;
_ 2-1 cmanyusa
53.05 4
53.00-
1-a cmanyusn
52.95
52901 m—
0 kM 5 KM
143.00 143.10 143.20 143.30 14340 143.50
BocTtouHasi gonroTta

Cranuus: 2-s1 CTaHINA
Hara: 4 centsa6ps 2003 r.
Yucio ckaHMpOBaHUM: 5

143.60
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53.35 \
e 20 m
53.30 UIbMyH
oM
50m
53 251
Cmanyya Ooonmy
53.201
©
'_
o
oY
5 53.151
x Oxomckoe mope~
‘§ Cmanyusa 07
2 -
3 53.101 +
@)
_|_
_|_
53 054 2-a cmanyus | -+
53.001
1-2 cmanyus
52.95-
92901 m—
0 xm 5 kM
143.00 143.10 143.20 143.30 14340 143.50
BocTo4Hasa gonroTta
Craunus: 2-s1 CTAaHIHA
Hara: 5 cents6ps 2003 T.
Hucno ckaHUpOBaHUM: 8

143.60
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53.35
53.301
50m”

53.25-

53.20-
©
é 53.15; Oxomckoe mope
5 Cmanyus 07
o
T 53.101
o
)
[an]
)
@)

53 05- 2-1 cmanyusn

53.00-

1-a cmanyusn
52 .95-
S52.90
0 xkm 5 kM
143.00 14310 143.20 143.30 143.40 143.50
BocTto4yHas aonroTa

Crannus: Cranmus 07
Hara: 6 centsiops 2003 r.

Yucno ckaHMpOBaHUIA: 9




CeBepHas wmnpoTa

53.35
aiue
53.301 IMunomyn
50 m.,
53.251
]
Cmanuy
53.201
53.151
Oxomckoe mope
Cmanyus 07
53.10/
53.05 2-1 cmanyusn
53.00/
1-a cmanyusa
52.951
52.90 S
0 kM 5 KM
143.00 143.10 143.20 143.30 143.40 143.50
BocTouHas aonrota
Craumnus: Cranuus Oponrty
Hara: 7 centsiops 2003 r.
Uucio ckaHMpOBaHUM: 7

143.60
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53.35
20 m*
ue
53.301 wasmyn
10 m'
50 m~
53.251
Cmanyya Oodonmy
53.201
© 53.151
'_
o Oxomckoe mope
% Cmanyusa 07
3
s 53.10
I
o
)
m
L)
@)
53 .05 2-9 cmanyusn
e
L
53.00- <@
1-a cmanyusn
52.951
52 .90 S
0 kM 5 kM
143.00 143.10 143.20 143.30 143.40 143.50
BocTto4uHaga gonroTta
Crannus: 1-g cTannus
Hara: 8 cents0ps 2003 .
Yucno ckaHMpOBaHMIA: 9

143.60
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CeBepHad wunpoTta

53.35

53.30

50 m

93.251

93.204

93.151

Oxomckoe mope
Cmanyus 07

53.101

2-9 cmanyusn

53.051

53.00

1-a cmanyusn

52.951

52.90 I
0 kM 5 kM

143.00 143.10 143.20 143.30 143.40 143.50
BOCTO‘-IHaFI gonroTta

Craunus: 2-s CTAaHIUA
Hara: 9 centsi6ps 2003 r.
Yucno ckaHMpOBaHUM: 3

143.60
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CeBepHas wmpoTa

53.35 i :
20 m,
ue
53.30 —
18 .m ¢
50m
53.251
Cmanuysa Ooonmy
53.201
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	Отработано (часов)
	1-я станция
	8
	46
	55.02
	2-я станция
	8
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	76.39
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	5
	29
	51.11
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	км
	Стандартное отклонение
	(SD),
	км
	Число наблюдений (N)
	1-я станция
	1.9
	1.8
	0.81
	20
	2-я станция
	1.8
	1.9
	1.13
	45
	Станция 07
	2.1
	2.0
	0.81
	93
	Станция Одопту
	2.7
	2.5
	1.44
	125
	Всего
	2.3
	2.1
	1.23
	283
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	Таблица 4. Число особей (A) и групп (B) китов, установленных
	A.
	Станции
	Среднее значение
	Стандартное отклонение
	(SD)
	Медианное значение
	Диапазон значений
	Число сканирований (N)
	1-я станция
	1.2
	1.84
	0
	0-9
	46
	2-я станция
	1.8
	1.75
	1
	0-6
	37
	Станция 07
	2.3
	3.32
	1
	0-12
	55
	Станция Одопту
	5.6
	4.31
	5
	0-17
	29
	B.
	Станции
	Среднее значение
	Стандартное отклонение
	(SD)
	Медианное значение
	Диапазон значений
	Число сканирований (N)
	1-я станция
	1.0
	1.50
	0
	0-7
	46
	2-я станция
	1.3
	1.22
	1
	0-4
	37
	Станция 07
	1.7
	2.22
	1
	0-7
	55
	Станция Одопту
	4.4
	3.01
	4
	0-11
	29
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	Общая продолжительность теодолитных наблюдений за серыми кит
	Таблица 5. Обобщенные данные по траекториям перемещения, соб
	Станции
	Число траекторий перемещения
	Средняя длительность (мин.)
	Диапазон (мин.)
	1-я станция
	14
	41.7
	6 - 127
	2-я станция
	20
	43.1
	7 - 155
	Станция 07
	12
	61.9
	7 - 205
	Станция Одопту
	27
	46.1
	5 - 189
	Всего
	73
	47
	5 - 205
	В набор данных, пригодных для аналитической обработки, включ
	Рис. 9. Траектории перемещения серых китов западной популяци
	Таблица 6. Обобщенные данные анализа  траекторий перемещения
	N = 47 траекторий перемещения
	Среднее значение
	Медианное значение
	Мин. значение
	Макс. значение
	Станд. откл. (SD)
	Скорость на отрезке (км/ч)
	2.3
	2.1
	0.4
	4.4
	1.04
	Скорость изменения направления движения (°/мин.)
	26.0
	20.9
	1.5
	72.9
	18.76
	Приращение скорости перемещения (км/ч)
	-0.04
	-0.03
	-0.87
	0.68
	0.229
	Средняя длина вектора перемещения
	0.69
	0.79
	0.05
	1.00
	0.293
	Показатель линейности перемещения
	0.75
	0.89
	0.03
	1.00
	0.286
	Показатель изменения скорости (м/мин.)
	31.1
	30.3
	4.8
	69.9
	18.06
	Рис. 10. Скорость на отрезке перемещения всех одиночных или 
	Рис. 11. Приращение скорости перемещения всех одиночных или 
	Рис. 12. Скорость изменения направления движения всех одиноч
	Рис. 13. Средняя длина вектора перемещения всех одиночных ил
	Рис. 14. Показатель линейности перемещения всех одиночных ил
	Рис.15. Показатель изменения скорости перемещения всех одино
	Визуальное (фокальное) наблюдение характерных особенностей п

	В период с 29 июля по 13 сентября 2003 г. проводились визуал
	Таблица 7. Суммарные данные визуального наблюдения поведенче
	Название набл. станции
	Кол. сеансов
	Средняя продолжительность (мин.)
	Диапазон (мин.)
	1-я станция
	7
	42,3
	21 - 108
	2-я станция
	6
	50,1
	16 - 98
	Станция 07
	11
	53,7
	10 - 187
	Станция Одопту
	12
	75,1
	10 - 187
	Итого
	36
	58,0
	10 - 187
	В среднем у отдельных особей серых китов наблюдался интервал
	Таблица 8. Обобщенные статистические данные по параметрам ды
	N = 34
	Сред. арифм.
	Медиана
	Мин.
	Макс.
	Стандартн. отклонение
	Интервал времени между фонтанами (в мин.)
	0,37
	0,35
	0,18
	0,67
	0,133
	Фонтанов/на поверхности
	4,18
	4,00
	2,00
	7,00
	1,380
	Время на поверхности (мин.)
	1,68
	1,17
	0,28
	7,00
	1,783
	Время нахождения под водой (мин.)
	2,17
	2,08
	1,05
	4,10
	0,767
	Частота фонтанирования на поверхности
	4,35
	4,00
	2,00
	4,50
	1,840
	Частота фонтанирования в течение всего цикла заныривания и в
	1,29
	1,20
	0,72
	2,54
	0,418
	Рис. 16. Интервал между фонтанами, время на поверхности, и в
	Рис. 17. Количество фонтанов на одно нахождение на поверхнос
	Поведение

	? ??????? ???????? ?????? 2003 ?. ???????�
	Скорость перемещения серых китов (F = 10,73, df = 2, P = <0,
	Таблица 9. Переменные величины передвижения и дыхания серых 
	Переменная величина
	Кормление
	Кормление / перемещение
	Перемещение
	F
	P
	Статистически достоверные различия в парах
	Скорость (км/ч)
	1.6 ± 0.75 (20)
	2.6 ± 1.56 (22)
	3.6 ± 1.26 (15)
	10.73
	<0.01
	F-T, FT-T, FT-F
	Скорость изменения направления
	38.7 ± 14.98 (20)
	23.0 ± 18.52 (22)
	10.5 ± 5.94 (15)
	18.00
	<0.01
	F-T, FT-T, FT-F
	Показатель линейности перемещения
	0.54 ± 0.271 (20)
	0.78 ± 0.274 (22)
	0.94 ± 0.067 (15)
	15.44
	<0.01
	F-T, FT-F
	Средняя длина вектора перемещения
	0.46 ± 0.229 (20)
	0.77 ± 0.240 (22)
	0.92 ± 0.078 (15)
	21.10
	<0.01
	F-T, FT-F
	Приращение скорости (км/ч)
	0.15 ± 0.388 (20)
	-0.0 ± 0.423 (22)
	0.13 ± 0.296 (15)
	1.23
	0.30
	Показатель изменения скорости (м/мин)
	17.0 ± 7.617 (20)
	37.1 ± 26.97 (22)
	57.1 ± 22.01 (15)
	16.13
	<0.01
	F-T, FT-T, FT-F
	Расстояние до берега
	1.46 ± 0.707 (20)
	1.25 ± 0.882 (22)
	1.10 ± 0.832 (15)
	0.84
	0.44
	Интервал дыхания
	0.32 ± 0.118 (16)
	0.42 ± 0.162 (13)
	0.52 ± 0.135 (8)
	6.11
	0.01
	F-T
	Время на поверхности (мин)
	0.94 ± 0.657 (16)
	1.97 ± 1.992 (13)
	3.58 ± 3.606 (8)
	3.25
	0.05
	Время под водой (мин.)
	2.19 ± 0.491 (16)
	2.36 ± 0.923 (13)
	1.67 ± 0.637 (8)
	1.93
	0.16
	Частота фонтанирования в течение всего цикла ныряния - выныр
	1.25 ± 0.361 (16)
	1.17 ± 0.296 (13)
	1.68 ± 0.518 (8)
	3.53
	0.04
	FT-T
	Частота фонтанирования на поверхности
	3.70 ± 1.418 (16)
	5.75 ± 3.158 (13)
	13.9 ± 20.70 (8)
	3.01
	0.07
	 
	Рис. 18. Скорость перемещения серых китов для трех типов их 
	Рис. 19. Скорость изменения направления для трех типов повед
	Рис. 20. Показатель линейности перемещения для трех типов по
	Рис. 21. Средняя длина вектора перемещения для трех типов по
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	Рис. 23. Показатель изменения скорости для трех типов поведе
	Рис. 24. Расстояние до берега для трех типов поведения серых
	Рис. 25. Интервал дыхания для трех типов поведения серых кит
	Рис. 26. Время на поверхности для трех типов поведения серых
	Рис. 27. Время нахождения под водой для трех типов поведения
	Рис. 28. Частота фонтанирования в течение всего цикла ныряни
	Рис. 29. Частота фонтанирования на поверхности для трех типо
	Рис. 30. Среднеквадратичная дальность перемещения для трех т
	Касатки

	В течение полевого сезона 2003 г. в исследуемом районе дважд
	ОБСУЖДЕНИЕ

	В течение сезонов наблюдений 2002 и 2003 гг. было отмечено в
	В 2001 г. в наиболее южной точке наблюдений (гора Киви) было
	Несмотря на то, что проведение статистического анализа распр
	???????? ??? ?????? ????????? ???????? ??? ???????? ???? ?????????: 1) ????????? ? ?????????, ??? ???????? ?????????? ?? ?????????? ?????????? ????? ? ???????? ???????????? ???????
	В целом, медианное значение скорости движения китов составля
	Фонтанирование, количество фонтанов за одно нахождение на по
	В ходе трех основных наблюдаемых поведенческих режимов (корм
	? ????? ????? ?????????, ??? ????? ????? ????? ???????? ????????? ?? ??????? ????????? ?????????? ???????????? "????????????" ????????????, ? ? ????? ????? ?????? ?????????? ??????
	Таблица 10. Сводные статистические данные, полученные с испо
	Переменная
	1997 г.
	1998 г.
	2001 г.
	2002 г.
	2003 г.
	(Würsig et al. 1999)
	(Würsig et al. 2000)
	(Würsig et al. 2002)
	(Würsig et al. 2003)
	(настоящий отчет)
	Скорость на отрезке (км/ч)
	1,5-2,0
	1,7± 1,4
	1,9 ± 1,49 (510)
	3,2 ± 2,06 (74)
	2,3 ± 1,04 (47)
	Линейность перемещения
	0,70 - 0,90
	0,78± 0,40
	0,8 ± 0,23 (482)
	0,8 ± 0,24 (74)
	0,8 ± 0,9 (47)
	Изменение скорости движения (км/ч)
	-
	-
	0,0 ± 0,71 (506)
	0,1 ± 0,50 (74)
	0,0 ± 0,23 (47)
	Скорость перемены направления (°/мин)
	8 – 13
	7,0± 6,12
	17,4 ± 13,72 (506)
	21,0 ± 19,32 (74)
	26,0 ± 18,76 (47)
	Удаленность от берега (км)
	1 – 3
	<1 – 2
	1,1 ± 0,66 (510)
	-
	2,3 ± 1,23 (283)
	Средняя длина вектора
	-
	-
	0,8 ± 0,26 (482)
	0,8 ± 0,27 (74)
	0,7 ± 0,29 (47)
	Показатель изменения скорости
	-
	-
	-
	-
	31,1 ± 18,06 (47)
	Интервал времени между фонтанами (фонтан/мин)
	0,46± 0,17
	0,37± 0,196
	0,4 ± 0,14 (271)
	0,5 ± 0,19 (46)
	0,4 ± 1,33 (34)
	Кол-во фонтанов за одно нахождение на поверхности
	4,7± 4,33
	3,7± 2,24
	5,2 ± 3,93 (234)
	4,9 ± 4,45 (42)
	4,2 ± 1,38 (34)
	Время на поверхности (мин)
	1,8± 2,48
	1,0± 1,03
	1,6 ± 1,84 (241)
	1,7 ± 1,50 (42)
	1,7 ± 1,78 (34)
	Время под водой (мин)
	1,7± 0,53
	2,3± 0,99
	2,5 ± 0,92 (239)
	1,8 ± 0,80 (44)
	2,2 ± 0,77 (34)
	Частота фонтанирования в течение всего цикла заныривания-вын
	1,2± 0,40
	1,1± 0,43
	1,2 ± 0,34 (236)
	1,3 ± 0,32 (42)
	1,3 ± 0,42 (34)
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	ПРИЛОЖЕНИЕ 1.
	Измерение расстояния, азимута и географических координат при
	Вычисление расстояний, выполненное по каждой засечке объекта
	где,
	= ????, ????????????? ?? ?????????????? ????????? (90() ?? ?????????, ? ???? ??????????? ????, ????????????? ?? ????????? ?? ???????
	= угол, отсчитываемый от засекаемого объекта до станции
	= центральная дуга, отсчитываемая от засекаемого объекта до 
	= уменьшение угла, отсчитываемого от горизонта до засекаемог
	= вертикальный угол по замеру теодолитом
	h = высотное положение или высота станции
	= радиус Земли
	= расстояние по визирной траектории до засекаемого объекта
	D = расстояние до засекаемого объекта по поверхности земли/о
	После определения расстояния до засекаемого объекта по повер
	где,
	D = расстояние в метрах между двумя точками, расположенными 
	= азимут, отсчитываемый от станции до объекта
	= азимут или горизонтальный угол, замеренный по теодолиту
	= опорный азимут (азимут, отсчитываемый от станции до опорно
	= широта станции
	= долгота станции
	= широта засекаемого объекта
	= долгота засекаемого объекта
	Уравнение земной окружности используется также для определен
	где,
	D = расстояние в метрах между двумя точками на поверхности З
	 = азимут, отсчитываемый от точки 1 до точки 2
	= широта точки 1
	= долгота точки 1
	= широта точки 2
	= долгота точки 2
	ПРИЛОЖЕНИЕ 2.
	Примеры проведения вычислений по траекториям перемещения для
	Пример, иллюстрирующий вычисление скорости на отрезке путем 
	Пример, иллюстрирующий вычисление показателя линейности путе
	Пример, иллюстрирующий вычисление скорости изменения направл
	Позиции, используемые для оценки расстояния между траекторие
	ПРИЛОЖЕНИЕ 3.
	Сведения по сбору ежедневных данных по слежению с использова
	Станция
	Дата
	Время начала
	Время конца
	Отработка (часы)
	Число траекторий перемещения
	Число последующих наблюдений
	Число скани-рований
	1-я станция
	20-июл-03
	17:13:29
	17:36:20
	0.38
	0
	0
	1
	Станция Одопту
	22-июл-03
	7:24:41
	15:46:15
	8.35
	0
	0
	6
	1-я станция
	29-июл-03
	7:47:20
	8:44:23
	0.95
	1
	1
	1
	1-я станция
	8-авг-03
	12:04:30
	12:59:40
	0.92
	0
	0
	1
	1-я станция
	13-авг-03
	6:40:11
	9:12:10
	1-я станция
	13-авг-03
	10:05:03
	18:44:30
	11.18
	6
	2
	7
	2-я станция
	14-авг-03
	7:55:26
	18:29:52
	10.57
	5
	0
	7
	Станция 07
	15-авг-03
	8:10:00
	10:57:30
	Станция 07
	15-авг-03
	11:48:10
	18:25:17
	9.40
	0
	0
	6
	Станция 07
	18-авг-03
	10:47:45
	19:37:00
	8.82
	1
	1
	7
	Станция 07
	19-авг-03
	6:37:50
	16:51:30
	10.22
	1
	1
	7
	Станция Одопту
	20-авг-03
	6:17:47
	17:47:24
	11.48
	7
	4
	6
	1-я станция
	21-авг-03
	6:16:40
	9:43:25
	1-я станция
	21-авг-03
	10:50:16
	18:42:40
	11.32
	5
	2
	8
	2-я станция
	22-авг-03
	7:32:46
	8:27:33
	2-я станция
	22-авг-03
	10:14:15
	10:32:45
	1.22
	1
	0
	2
	2-я станция
	23-авг-03
	6:17:35
	13:34:14
	7.27
	7
	4
	4
	Станция 07
	24-авг-03
	6:17:30
	17:26:20
	11.13
	1
	2
	8
	Станция 07
	25-авг-03
	6:18:13
	17:30:22
	11.20
	1
	1
	7
	Станция Одопту
	26-авг-03
	6:25:15
	18:12:55
	11.78
	6
	3
	8
	1-я станция
	27-авг-03
	6:37:25
	15:36:10
	8.97
	0
	0
	8
	2-я станция
	28-авг-03
	7:34:50
	14:44:15
	7.15
	0
	0
	6
	Станция 07
	1-сент-03
	6:48:00
	10:28:55
	3.67
	1
	1
	2
	Станция Одопту
	2-сент-03
	6:56:32
	15:45:30
	8.80
	6
	2
	2
	1-я станция
	3-сент-03
	6:42:45
	18:09:26
	11.43
	2
	2
	11
	2-я станция
	4-сент-03
	7:22:32
	11:59:10
	2-я станция
	4-сент-03
	17:22:46
	18:52:05
	6.08
	1
	0
	5
	2-я станция
	5-сент-03
	7:02:26
	18:59:10
	11.93
	5
	2
	8
	Станция 07
	6-сент-03
	6:49:29
	17:20:20
	10.50
	0
	0
	9
	Станция Одопту
	7-сент-03
	6:46:52
	17:29:48
	10.70
	8
	3
	7
	1-я станция
	8-сент-03
	6:48:50
	16:41:30
	9.87
	0
	0
	9
	2-я станция
	9-сент-03
	6:50:13
	10:35:40
	3.75
	1
	0
	3
	2-я станция
	10-сент-03
	7:09:38
	9:35:36
	2.42
	0
	0
	2
	Станция 07
	12-сент-03
	10:20:33
	11:40:45
	Станция 07
	12-сент-03
	17:40:21
	19:06:40
	2.77
	2
	2
	2
	Станция 07
	13-сент-03
	7:08:08
	15:50:07
	8.68
	5
	3
	7
	ВСЕГО
	30 дней
	 
	 
	232.91
	73
	36
	167
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