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PaspaboraHa METOIMKAa KOPPENALMOHHOIO aHan3a, KOTOpas Mo3BOMNAET
MPOBOANTL CTATHCTUYECKH NOCTOBEPHOE CPABHEHHE pacrpeneneHus
JKMBOTHBIX. YCTAHOBJIEHO, YTO PACTIPEIEIIEHHIO CEPBIX KUTOB y OOEpexbst
ceBepo-BocTOdHOr0 CaxanuHa B pas3ivyHble IOZbI CBOWCTBEHHA CXOXas
MPOCTPAHCTBEHHO-BPEMEHHAS CTPYKTypa. YAANOCh YE€TKO BbIAEIUTH NEPHON
HAaryjJa KMTOB, XapaKTepU3YIOWHHCA CTaOMIBHBIM W YCTOHYHBEIM
pacripelieIeHAEeM, a TAKXKe ONPENIeNHTh CPOKH MUTPALIH.

BBEJIEHUE

B CBA3M ¢ Pe3ko AKTHBH3HMPYIOUIEHCA B MOCIIEAHHE TOIbI PaspabOTKoM
He(pTera3oHOCHBIX MECTOPOIKACHHH HA CeBEpO-BOCTOMHOM mienbe o. CaxammH
OrPOMHY0 B&XKHOCTB IIPHOOPETAET COXpaHEHHe OMOpasHO0Opa3Hs 3TOr0 PErHoHa B
YCTIOBHSIX HHTEHCHBHOM XO3AHCTBEHHOM AEATE/IbHOCTH YEI0BEKA. Hawubonee octpo
5Ta poGrIeMa CTOUT 151 OOMTAIOIIEH B TOM e paifOHe B JIETHE-OCEHHHH CE30H KpalHe
MAJIOYHMCIEHHON M HAXOJAIIEHCA HA IPaHM MCYE3HOBEHHS OXOTCKO-KOPEHCKOU
(3armaTHO# ) IOTYJIALIMH CEPBIX KHTOB (Eschrichtius robustus), BKITOYEHHOH B BBICIIIHE
KaTeropuu KpacHoro CIIMcKa yrposKaeMbIX BUZIOB JKHBOTHBIX MexIy HApO/THOTO €0i032
oxpaHs! ipupoabl ¥ KpacHoit kuuru Poccun. OCHOBHO# HAryTbHBIH paHoH 3TOH
NOMY/SLAK HAXOMUTCA B HEMOCPEJICTBEHHOH OMM30CTH OT paspabaThIBACMBIX B
HAcTOAIIEE BpeMsa B pamkax mnpoekroB «Caxamuu-1» u «Caxamnn-2» ITuasTyh-
Actoxckoro, OmonTuHCKOTo M YaMBUHCKOTO MECTOPOXAECHUH. [laHHOE
00CTOATENBCTBO 00YCIOBIMBAET HEOOXOTUMOCTD MPOBEIECHHSA KOMIUIEKCA YHETHBIX
paboT, HANPAB/ICHHBIX HA H3yUEHHE H MOHMTOPHHT IPOCTPAHCTBEHHBIX M CE30HHBIX
0cOOEHHOCTEH pacTpeneNicHHs CephlX KMTOB B NMPHOPEXHBIX BOAX CEBEPO-
BocTouHoro CaxanuHa, SBIIIONIMXCA HE TONBKO ONEPATHBHBIMH IOKA3ATEIAMH
COCTOSTHHS OXOTCKO-KOPEHCKOH NOIMYJIALIH, HO OTPKAIOIIHMH U COCTOSTHHE €€ JICTHE-
OCEHHHX HaryIbHbIX MeCTOOOHTaHUH. JKUBOTHBIE 31€Ch AEPKATCA B OJAB/IAIOIIEM
GOMBIIMHECTBE BOMM3H Oepera, 4To IPH XOPOIIEeH Iorojie 00eCceaMBaeT BOSMOXKHOCTh
X HAJIKHOTO Y4ETa C IPUOPEKHBIX BO3BBILIEHHOCTEH B npezienax BCed | IMbTyHCKoH
aKBATOpUM Harysa. IIpH 3TOM B TEYEHHE CE30HA BIIOJIHE BO3MOKHO MPOBEAEHUE
PEryIAPHBIX YUETOB M MOyYeHHE, TAKAM 06pa3oM, ioapoOHemei nudopmayy o
pacnpe/ieNieH:H CEPbIX KUTOB H BCEX 0COOEHHOCTSX €70 Ce30HHOH TMHAMHKH.
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OIMbIT TPUMEHEHHA METOJIUKHA KOPPEJSILIMOHHOI'O AHAJIM3A

MATEPUAJT I METOJJUKA

Monesbie padorsl. [Iposenernsie B 2003 . Ha Oporry-ITunbTyHCKOM y4acTKe
JKCIIEPHMEHTANbHBIE GeperoBbie aBTOMOOHIBHBIE YYETHI MO3BOJUIN COOpaTh
YHHKAITHHBIH MATEPHATI [0 PACTIPE/IENIEHHIO KUTOB B CEBEPHOH YacTH X ITinbTyHCKOTO
HAryJbHOTO paifoHa K NoKa3asH 3 deKTHBHOCTS BBINOJHEHHMS TaKUX padoT (MenbHUKOB,
CrapoasimoB, 2004). C 2004 . paifoH y4eTHbIX pabOT OXBATHIBAN yXKe BECh
NPHOPEsKHbIIA YIACTOK CEBEPO-BOCTOUHOTO Me/b(a ocTpoBa (puc. 1), BKIIOUAs BOMEI
JILICH3HOHHBIX IPOHM3BOJICTBEHHBIX YIACTKOB MPOEKTOB «CaxanuH-1» (MeCTOpoXIeH S
Oporrry u Yaiieo) 1 «Caxamun-2» (IIHbTyH-ACTOXCKOE MECTOpOXKIeHHe). beperosbie
ABTOMOOHIIBHBIE YUETHI IIPOBOJUIIKCH IO CHELHAIBHO Pa3paboTaHHOM METOIMKE,
HCKITIOYArOIIEH CyOhEKTHBHBIH IOIXO IPU COOpe NEPBUYHBIX JAHHbIX.

TockonbKy GeperoBas IHHHMs BAOMb IMpHOpexHOro ITunpTyHCKOro paioHa,
npoCcTHpaomerocs moyty Ha 120 kM 0T ycTha 3a71. Oxabu Ha cesepe 10 3a11. JaiiBo Ha
FOTE, pasfieNieHa Ha IBE 4aCTH ITPOTOKOM, COEIUHSIONICH ITAbTYHCKHIA 3a7THB C MOPEM,
B POBE/ICHHMH 6EPETrOBBIX ABTOMOOHILHBIX yYETOB OBUIO 33/IEHCTBOBAHO IBE IPYTIIIbI
HaOmoparene. [THIBTYHCKHI 3JTHB OYEHb METTKOBO/IHBIH, H KHTHI B HETO HE 3aXO/T,
[03TOMY Hab/MIOJIEHHA BEJTHCh ¢ OXOTOMOPCKOM CTOpOoHbL. B mpenenax pakiona Obuin
BbIOPAHbI MOCTOSHHbIE yIeTHBIE TOUKH (8 K ceBepy 0T ycTha 3ai1. [TwiibTyH 1 5 K 101y),
TPHYPOYEHHBIE K PHOPEKHBIM BO3BBIIEHHOCTAM M PACTIONIOKEHHBIE HA 3HAYUTETLHOM
(8-10 kM) yasieHHM YT OT APyTa, YT00BI COKPATHTD IO MUHUMYMa «IBOHHOH y4eT
(T.€. TOBTOPHBII MOACYET OHUX H TEX K€ AKHUBOTHBIX B OTPAHWYHBIX 30HaX CMEKHBIX
y4eTHBIX ToueK). Mcnonb3oBatve aBTOMOGHIE MO3BOMMIIO rpyTmaM Habmonarene
OBICTPO NMEPEE3XKATh C OMHOHM YUETHOH TOUKH Ha IPYTYI0, MUHHMH3UPYS TEM CaMbIM
TOrPEIIHOCTH, CBA3AHHBIE C NEPEMEIIEHAIMH KHUTOB BI0b Gepera. [l Toro 4roos!
o0ecneYuTh BO3SMOXKHOCTh 00BEIMHEHNA YUETHBIX JAHHBIX JBYX PasHbIX IPyMIl H
MOy YEeHHUs! EIMHON KAPTHHBI PACTIPE/ICTIEHHs KHTOB BO BCeM [ MITBTYHCKOM Hary/bHOM
paiione ux paboTa ObLTa CHHXPOHH3MPOBAHA, T.€. TPYTIIbI HATHHAIHM WITH 3aKaHIUBAJIH
MapIIPyThI OTHOBPEMEHHO HA CMEKHBIX YUETHBIX TOYKAX y yCThs 3ai. [THIBTYH.

B 0cHOBY METOAMKH ydeTa ObLsT 3a/10)K€H MPUHLIMIT PABHOMEPHOTO 0CMOTpPa
(cKaHMpOBaHMA) BCEH BUAMMOH C YHETHBIX TOYEK aKBATOPHH C ONIPEACTICHHEM a3UMYTa
HA 3aMEYEHHBIX KHTOB M PACCTOSHHS 110 HHX, YTO MO3BOJIAIIO 3aTEM NPH 00paboTke
JIAHHBIX BBIYUCIIMTH TeorpaduuecKre KOOPIMHATHI KAKIOT0 XKUBOTHOTO. [l y4eToB
MCIIONB30BAUCH crienMambabie ouHokmu «Fujinony 7x50 FMTRC-SX 7°30' co
BCTPOEHHBIM KOMIIACOM U JATbHOMEPHOH ceTKOH. OCMOTp aKBaTOPHH IPOBOMIICS
OOHOBPEMEHHO ABYMs HAOMIOAATEAMH ITy TEM MEUIEHHOTO H IUTABHOTO NEPEMEILEHHA
OrHOKIA U3 pacyera 10 rpamycos/1 MuHyTa. Bpema CKaHMpOBAaHHsA Ha Pa3HBIX TOYKaX
BapHMPOBAJIO B 3aBUCHMOCTH OT 30HBI 0030pa ¢ HUX, COCTaBIsiA OT 17 10 20 MUHYT, HO
ABIANOCH CTPOro (PMKCHPOBAHHBIM JUIA KAKAOH TOYKH. TPETHHM YJICHOM IPYITIBI
(perucTparopom) Ha KK IO TOUKE 3aIOHANCA YHU(DHIMPOBAHHBIH IIPOTOKON y4eTa,
Ky/1a BHOCHJTUC: BPeMs Hadajla ¥ OKOHYAHHA CKAHHPOBAHUA AKBATOPHH C IAHHOH
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YUeTHOM TOUKH, HHULAATB] HAOMONATENEH U PETMCTPATOPa, THAPOMETEOPONIOTHIECKHE
YCIOBHSA, TOYHOE BpeMs OOHApyKEHHS CEPBIX KHTOB H JPYTHX KHUTOOOpa3HBIX,
KOJIMYECTBO 0COOEH B rpyIine, HANPaBlIeHHE NBWKEHHA, IEMEHTBI NOBEIECHHA,
NPUCYTCTBHE CAMOK C JCTEHBIIAMH, HATWYHE B AKBATOPHH CY/IOB U I1D.; /IETAIIH, HE
TIpely CMOTPEHHBIE rpadaMu MPOTOKOJIA, BHOCHIUCH B PUMEYAHHE.
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Puc. 1. JIMIEH3UOHHBIE YYACTKH ¥ TIPOM3BOJACTBCHHBIC OOBEKTHI MIETbPOBBIX HedTerazoBeIx
IPOEKTOB Ha ceBEPO-BOCTOUHOM CaxanuHe U XapakTep pacIpOCTPAHEHHS CCPBIX KHTOB B paifonax
HX JIETHE-OCEHHETO Hary/a.

Fig. 1. License areas of shelf oil and gas extracting projects and Western Gray whale summer-fall
feeding grounds off the northeastern coast of Sakhalin Island.
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OITHIT TTPUMEHEHHMS METOJIMKHA KOPPEJSILIMOHHOTO AHAJIM3A

JUist BceX YUETHBIX TOYEK OBLTH ONPEETIEHbI TOYHBIE KOOPIMHATEI M BBICOTA
HaJ, YPOBHEM MOPs, HEOOXOMMMEIE JUT MOCIEYIOMEro paciera pacCTOAHMA 10
06HApYKEHHBIX KATOB M HX KoOpauHaT. [Ipy 9TOM YUHTHIBAJICA TAKOKE POCT CAMHX
YYETYUKOB ¥ YPOBEHb MOPS B 3ABHCHMOCTH OT NPHIIHBHO-OTIIABHBIX KoyeOaHui Ha
MOMEHT y4eTa.

Perymsipusie Geperobsie yueTst 2004-2005 rr., MPOBOJMBINMECS MPAKTHCCKH
eKETHEBHO C KOHI[A HIOHS M0 CEPETMHY OKTIOPA KaXKIBIH TOJI, AAJH YHHKAIIL HBIH, 110
CPaBHEHHIO C IPYTHMH THIIAMH Y4ETOB, 00bEM CONOCTABHMBIX MEXILY co0OOM TaHHBIX,
T103BOJIAONIMI IIPOBECTH MX CTATHCTHUECKA OOBEKTHBHYIO H IOCTOBEPHYO 0OpaboTKy.

Ananu3 aaunbix. C caMoro Hadaja yd4eTHBIX pabor BCcTana 3ajaqa
NPOAHATM3MPOBATH PACTIPEETIEHHE CEPBIX KUTOB 33 PA3/IIHBIE NIEPUO/IB, BLITBHTH €TO
MPOCTPAHCTBEHHO-BPEMEHHBIE 3aKOHOMEPHOCTH H IIPOBECTH IOCTOBEPHOE CPABHCHHUE
0coGEHHOCTEH PacTIpe/ieIeHHs KUBOTHBIX B PA3NHIHBIE TOMBI, YTOOB! 00BEKTHBHO
OLIEHHUTb BO3MOKHOE BIIMSAHUE XO3AHCTBEHHOM AEATEIEHOCTH Ha OXOTCKO-KOPEHCKYIO
TIOMYJIALIHEO CEPBIX KHTOB.

OCHOBHBIMHM TPYTHOCTSIMH, C KOTOPBIMH CTaJIKHBAIOTCA MCCNIEN0BATENM IPH
AHAIIH3E PACTIPEETIEHUS JKUBOTHbIX, ABJAIOTCS 0O0CHOBAHHOCTD M OZIHO3HA1HOCTD
C/IeNAHHBIX BBIBOOB. PacrpeneneHue mpeacTaBaeT co0on HenapaMeTpHYeCKHH
[10KA3aTeJTh, , B OTJIMYHE OT LIENOTO Psiia [PYTHX OHONOTHYECKAX NMapaMeTpoB (TaKKuX
KAK POKIAEMOCTb, CMEPTHOCTh, OMOMPOAYKTHBHOCTb H T.I.), OHO HE MOJNAETCA
0TOOpaXEHHI0O B YHCJIOBBIX 3HAYeHUAX. B CBA3M C HEBO3MOXHOCTHIO
HEMTOCPEACTBEHHOTO W3MEPEHHsA PacTpeJe/IeHus, s €ro XapakTepHCTHKH
MCTIONB3YIOTCA, B OCHOBHOM, OTTHCATE TbHBIE METOIBL. OpHako NMpoCcToe 0TOOpaXKEeHHe
BCTpEY KMTOB Ha Kapre, rpaduyeckoe MpeacTaBicHHe COOpaHHBIX JAHHBIX U HX
TIOCIEAYIONMAs HHTEPIPETALHA HE TIO3BOJISIET JOCTOBEPHO CYUTH O CE30HHBIX H
MPOCTPAHCTBEHHBIX 3AKOHOMEPHOCTSIX, & TAKKE CTPYKTYPE PACTIPEACTICHIA KUBOTHBIX.
BbiBo/BI, Ga3HPYIOIMKMECS HA BU3yaTbHOH OLEHKE I10 TOYKaM Ha KapTe, ABJLI0TCA, BO
MHOTOM, CyOBbEKTHBHBIMH, By Pa3HbIX CTIELHATMCTOB MOXKET CIIOXKHMTBCS PasIHIHOC
Tpe/ICTaB/IeHUE ¥ TIOHUMAHKE KAPTHUHBI IPOHCXOJAIIETO. K TOMy 7K€ CHCTEeMaTH3aLHI0
TaKHMX JAHHBIX IPHHATO MPOBOUTH 33 KAKOH-TO OTPE/IE/ICHHBIH MPOMEKY TOK BpEMEHH
(Hemens, IeKajia, MECSILL), B TO BPEMS KAk Ka4eCTBEHHbIC H3MCHCHI B PACTIPE/ICTICHHH
JKMBOTHBIX, KAK IPABHJIO, HE COBMAJAFOT C KAICHAAPHBIMHU OTPE3KAMH.

E{MHCTBEHHBIM CIIOCOOOM CTATHCTHYECKOTO AHATTH3a HEMAPaMETPHHUCCKHX
noKasarenei ABISIETCA MPOBEJCHHE PAKHPOBAHHMA 10 HEKOEMY ONpPENCICHHOMY
kputeputo ([eonnpopmareka, 2005), B JaHHOM CJTy4ae — MPOCTPAHCTBEHHOMY.
[TockonbKy pactpeseNieHAe CEPhIX KHTOB HMEET TOUHYIO reorpaduuecKyto NMPUBA3KY,
[eNIeHAe TPOBOMIIOCH [0 TEPPUTOPHATLHOMY IPU3HAKY, 8 CaMO NONOXKEHHE
[THNBTYHCKOrO padoHa, BBITAHYTOIO cyOmonroTHO BAONb Oepera, CymeCTBEHHO
YIPOCTHIIO 3Ty 3azady. Mexy TeM, paspo3HEHHOE PACIONOKEHUE OJIMHOYHBIX
HBOTHBIX M X TPYIINT HE JaBaJH BO3MOXKHOCTH BBIABHTH CKOJIBbKO-HHOYIb 00mue
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3aKOHOMEPHOCTH. Tak Kak pacTipe/ie/icHHe KUTOB He AB/IAETCA CTALMOHAPHOH CHCTEMOH,
1 )KHBOTHBIE NIEPEMELIAIOTCA, BCTaIA 3a/1a4a 00bEIMHUTh OTAEIbHBIE BCTPEIH KATOB
B IpeieNax HEKOTOPBIX NPOCTPAHCTBEHHBIX OTPE3KOB.

Jlns 7Toi menmw ObUT HCITOJTB30BAH METOJ, FEHEpaM3allii, OCHOBHAs HIEsA
KOTOPOTO COCTOHT B YKPYTTHEHHH TEPPHTOPHAITbHBIX €AUHHULL ITPH NPOIBHKEHUH OT
yacTHOro K 00memy (JpskoHOB U p., 1996). OnpeneneHHy 0 CJ10KHOCTh BbI3bIBAJIO
T0, 4TO TPEOOBANOCH BHIIBHTH H NOKA3aTh 0OMIME 3aKOHOMEPHOCTH, XapaKTePHBIE JUIA
pacrpeneneHus KHTOB B TeYEHHE BCETO CE30HA, M IIPH 3TOM HE MOTEPATh HEOOIbIIHE
KaueCTBEHHBIC H3MEHEHH. TaK, CIMIIKOM MeJIKoe IpobeHne criocobHo nokasarhb
TONBKO JIOKAJIbHBIE MEPEMEIMIEHUS )KUBOTHBIX, B TO BPEMS KaK CIHIIKOM
KPYITHOE — JIaeT JTUIIb caMoe 00IIee NPEICTaBIECHHE O HAJTMYHME KATOB B PAafOHE.
Ha crerneHp reHepajM3alldd B KaKIOM KOHKPETHOM CJy4a€ BJIHMAKOT 3a/1a4H,
CTOSIIME TEpe]], HCCIIEA0BATENIEM, W OHA 3aBHCHUT OT BBHIOOPKH MM TpeOyemown
JeTajM3aIFH ABJICHUH K ripouieccoB. [Ipu aHaIH3€ pacrpeaeeHHs CEPBIX KHTOB B
[TMABTYHCKOM paliOHe LIENbI0 CTABUIOCH BBIBIEHHE 00IIMX 3aKOHOMEPHOCTEN Ha
3HAYHTEMBHOMN aKBATOPHH 34 YETHIPEXMECAYHBIH MEPHOJ, M0ITOMY Oblna B3aTa
JOCTAaTOYHO BBICOKAA CTEMEHb N'EHEPATH3ALHH.

[Tpu perieHIH 3TOH 3a1a4H HCTIONB30BAIOCH HECKOIBKO PAa3HYHbIX ITOAX0/I0B,
KOTOpBIE, TEM HE MEHEe, Jalid UICHTHYHBIM mar pa3ouBku. B pesymbrare Obu1o
BHIJIEJIEHO 6 PaBHO3HAYHBIX OTPE3KOB akBaTopud pasmepom mo 0,2° (20 km Ha
MEeCTHOCTH) OT 53,5° ¢.m1. 710 52,3° ¢.1I1., ABJIAIOLIUXCs ONTHMAJIbHBIMH I10 BEJTHIHHE
JUIS aHANTM3a U3MEHCHHH B paclipe/ie/ICHUH CephIX KUTOB B [TMIIBTYHCKOM paloHE B
TeyeHHe ce30Ha. HeoOXoauMBbIM yCITOBHEM ABIIAIOCH 3aTPAYEHHOE YCHITHE, KOTOpOE
JOJDKHO ObLI0 OBITH OTMHAKOBBIM ISl BCEX OTPE3KOB. B COOTBETCTBHE C ITUM, OBUTH
ornpeJeNieHbl KPUTEPHH BHIOOPKH, B KOTOPYIO BOIIIH TOJBKO T€ JHH, KOTJA YYEThI
OBbUIH MPOBEIEHBI BO BceM paiioHe. KomuuecTBO KHTOB Ha KaK/0M U3 6 OTPE3KOB
3a O/IMH yYeT ABJIANOCH OCHOBAHHEM JUI MACCHBA, HCIIOMB3yEMOrO0 B IallbHEHIIEM
JUIA CPaBHEHHUS C TAKHM K€ MAaCCHBOM APYroro ydera. JIpyruMu c1oBaMH, Ajs
KaXI0TO JHS, KOTAa ObI MPOBEAEH MOMHBIN yueT, ObUI MOMyYeH PAJ YHCIOBBIX
3HAYCHHUH, MPEICTABIABIINX COO0H 00IEee KOMMYECTBO KHBOTHBIX Ha KaX/IOM U3
oTpe3KoB akBaTOPHH. [10CKOIBKY I BCEX pacCMaTPUBAEMBIX AHEH KOJIHYECTBO
3TUX OTPE3KOB OBLTO OJTMHAKOBBIM, 4 X MPAHHULIbI HEM3MEHHBI, TO IOy 4€HHBIE PSAIbI
MOKHO CPaBHHUTb MEKTY COOOH.

W3 MHOXeCTBA CPEACTB CTATHCTHYECKOTO AHAJM3A 71 CPABHEHMSA CXOXKECTH
pacnpenesneH s Ty4Iie BCEro MoJO0mIes MeTo I kopperiuu. Koppenauponnas cBsasb
JBYX MACCHBOB, B JAHHOM CJTy4ae IPEACTABILIONIMX COO0H Mapy y4ETOB, IPE/ICTaBIAET
c000# MPAMOTUHENHbIE CBA3H, a KOXQ(PHUIMEHT KOPPEALUHA H3MEPAET HX CTENEHD U
onpeieseT HATpaBIieHHe. BeiecTBrE 3TOr0 «paBHOMEPHBIM H3MEHEHHSM IEPBOTO
IPU3HAKA COOTBETCTBYIOT PABHOMEPHBIE (B CpeIHEM) H3MEHEHHUA BTOPOTO MPU3HAKaA
NPH HE3HAYHUTENBHBIX W OECIIOPATOYHBIX OTKIOHEHHUAX OT 3TOH PABHOMEPHOCTHY
(Tnoxuuckwui, 1970).
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BJIAJMUMHPOB A B.

Pacuer ko3¢ unuenTa koppesiEH nposonuics no ¢popmyne [upcona ¢
NOMOINBIO CTAHAAPTHOTO MAKETa aHalIn3a Excel MS. Ha xaxxapiii rop Obina
PACCUMTAHA CBOJHAS KOPPEIIILIMOHHAA Ta0MIA, B KOTOPOM KAK/IBIH ICHb CPABHHBANICS
CO BCEMH JPYTHMH JHAMH NEPHOA HAOTFONEHHHA, JTO MO3BOIHIIO CO3/aTh MATPULLY
M3MEHEHHUH B CE30HHOM pacnpeieieHHH KMTOB, MPOaHAM3HPOBATh PACTIPEACIEHHE
KHTOB B TEYECHHE BCErO CE30HA U OTCIEAMTH JAaThl KAYE€CTBEHHBIX H3MEHEHHH B
pacrpoCTpaHe HUH JKHBOTHBIX (PHC. 2).

B nanHO# TabmuIe (pUC. 2) KaXIbLi IeHb, KOI/Ia ObUT MPOBEZICH Y4eT, CITy)KHT
U1 COIIOCTABJIEHMA C PYTHMH YYETaMH, KaK TOTO JK€ CE30Ha, TaK U APYTHX FOJI0B.
KoodpHiHeHTsI KOppesALyy, TPOCTABICHHbIE B KAKAOH U3 SYEEK MOMy4CHHOM
KOPPEALMOHHO#M TaOIHIIB (PHC. 2) OTPAKAIOT CTETEHb CXOKECTH PACTIpE/IENIeHH KHTOB
B JAHHBIH JI€Hb C MX PACIpe/ie/ieHHeM B Jpyrue JHH. TeMHBIM [[BETOM BbIICICHBI
BbICOKHE K03 purmenTs! koppersiud (ot 0,8 10 1,0), CBET/IBIM — MEHEE 3HAYUMBIE
(o1 0,6 110 0,7), GerbiM — He3HAUKMMBbIE. B TabNHILIE TaloKe PHCY TCTBYFOT OTPULIATENHHBIC
3HAYEHHA K0d((PHIMEHTOB KOPPEIALHH, CBHAETENLCTBYIOMHE 00 0OpaTHBIX
TEH/ICHIUAX B JMHAMHUKE pacpee/IeHUs JKHBOTHBIX.

KoppensHoOHHBIA MOAXO0/ K aHAIU3y PAaCHpPEAENCHHs CEPhIX KHTOB B
[MunsTyHCKOM paiione Brepssie Obi1 npuMeHeH B 2004 T., 4TO MO3BOIMIIO
CIOPOrHO3UPOBATH CPOKH OCHOBHBIX H3MEHEHHN B PACTIPE/ICIICHHH KHTOB Ha 2005 .
[IporHo3 NOTHOCTHIO OMPABJAJICA, M B PE3Yy/IbTaTe HOBBIE JaHHBIE CYIIECTBEHHO
JOTIOTHUITH UMEIOLLYHOCS KAPTHHY.

PE3VJIbTATDBI

Ha Bcex TabmMLIax KaxK I10 KaXKI0My rofly, TaK H CPaBHEHHA Pa3IMIHBIX I'O/I0B
Me1y cO0OH, YETKO POCMATPHBAETCSA OCHOBHOM NIEPHOZ HATYJIa. DTO BRIPAXKACTCA B
6IIOKE TIONOXKHTETbHBIX U BBHICOKO-3HAYUMBIX K03(duumenTax koppensuuu. OH
XAPAKTEPU3yETCA CXOKHM YCTOHIMBBIM PACTIPENEICHHEM B TEICHHE JUTHTENBHOTO
[lepHOa BPEMEHH H CYIIECTBEHHO OTIHYACTCSA OT IEPHOAOB MUTparuii. Takoke, py
PACCMOTPEHHH MOy 4eHHBIX KOPPEALIMOHHBIX TAOIHIL XOPOIIO BH/IHBI Oornee WM MEHEE
[POJOIDKHTE TbHBIE BPEMEHHBIE OTPE3KH, KOT/Ia pacnpeZie/ieHHe KHTOB B PAHOHE HOCHIIO
M3MEHUMBBIN XapaKTep, ¥ IIEPHOMIBL, KOTIa OHO OBUIO JOCTATOYHO CTAORIIbHBIM (O10KH
¢ ABHBIM NPE0ONaIaHKEM TEMHBIX KIIETOK 3HAYMMBIX KO3 (p(HIHEHTOB KOPPEJIALIHH).
PaccmaTtprBas CTaGUILHOCTb MPOCTPAHCTBEHHON CTPYKTYPBI IPYIITHPOBKH KHTOB B
TeyeHHe OTPEEICHHOTO CPOKA KaK MPH3HAK ONHOPOIHOCTH NPOTEKAIOIIMX B HEH B
3TO BPEMs! MHTPAIIOMY/ALMOHHbIX MPOLIECCOB, €CTh BCE OCHOBAHMA KiaccupuIMpoBarh
BBUIESIOMHECS B TEUCHHE CE30HA OJIOKH THEH C yCTOMYHMBEIM Paclpe/icIEHHEM
JKMBOTHBIX KaK MMOCIIEA0BATEIEHO CMEHAIOLIHE APYT ApYra pasiu4Hble CTaHH
JKH3HEAEATeIbHOCTH TpynnupoBky. KoppensuuoHHbIM aHanmu3 Mokasan, 4T0
dopMupoBaHKe OIOKOB C BBHICOKOH CXOXKECTBI0 PAaCNPEACICHHA KHBOTHBIX
NPHypOYEHO KO BpEMEHH OKOHYaHH:A MOAX0/a KHTOB K MECTAM HAryIia, a MX pachaj —
K Hayaay o6paTHOM MUTPALMH. DTO MO3BOJIHIIO YETKO BBIAETUTE IEPHOJ HATyJIa
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KHTOB, XapaKTepHU3YIOMHUNHCA CTAOMIBHBIM H JOBOJBHO YCTOHYHUBBIM
pacmpeneIeHHEM, a TaKoKe OTIPEIEIUTh CPOKH MHTpamui. lansHeimas oOpaboTka
MO3BOJHIIA IETATTBHO MPOaHATM3HPOBATh CTPYKTYPHI PaCIpeeIeHHs JKHBOTHBIX B
2004 1 2005 rr., a TaK)Ke CPAaBHUTH HX MEXY COOOM.

B pesynsrare ObUIO YCTAHOBJIEHO, YTO PACIIPEIEIICHHIO KUTOB B Pa3IMYHbIE
rofibl CBOMCTBEHHA CX02as MPOCTPAHCTBEHHO-BpeMeHHas cTpykTypa. C 80-x ronos
M3BECTHO, YTO CEPbIE KMTHI MOSABJIAIOTCA B paioHe 3a1. [IuIbTyH B KOHLIE Mas-Havae
HIOHA, KOTJIa MOpe NMOCTENEHHO 0CBOOOKIAETCS OTO JTbJd, OTHAKO BIUIOTH A0 Ha4Yala
WIOJIA UX YUCIIEHHOCTH HeBemKa. Kak 6pu10 ycraHoBieHo B 2004-2005 rr., 0CHOBHOM
TEPHOI NOJXO/A JKMBOTHBIX HAYMHAETCS B MEPBHIX YHMCNIAX MI0NA. B xoHue vroms
MUTPaLHs )KUBOTHBIX 3aKAHIMBAETCS W HAYHHAETCA HATYJIBHBIN repuox (26 uromst
B 2004 u 28 wmiona B 2005 rr.), mpopoIpKaOmMUNcs 4yTh Oonee 2 MecsALEB H
XapaKTepU3YIOMUHICA, KaK OBUIO YCTAHOBIEHO, BEICOKOH CXOXKECTBIO PACTIPEEIIEHHA
JKHBOTHBIX. B Havae okT10ps HauMHaeTCs nepuo] oOpaTHOM MurpaumH (1 okTa0ps B
2004 u 7 oxrsa0ps B 2005 rr), ¥ )KUBOTHBIE MOCTENEHHO MOKUIAIOT PaHOH Haryna.

CpaBHenue pacnpeneneHus kHBOTHBIX B 2004 m 2005 rr. mokasalio, 4To
pacTpee/IeHHIO KUTOB B 3TH I'0Zibl ObL1a CBOMCTBEHHA OZIMHAKOBAs ITPOCTPAHCTBEHHO-
BpeMeHHas cTpykrypa. Koaddumment cxoxectu pacnpeneneHus kuros B 2004 u
2005 rr. cocraBun 0,95. Cnegyer orMeTHTb, 4TO B 2004 I IPOMBINIUIEHHAA AKTUBHOCTD
Ha wenbde B [TnmsTyHCKOM paiioHe Oblj1a MEHEMATbHA, B oTiHyuMe 0T 2005 r, korna B
ero LIEHTPATbHOM YaCTH B paMKax npoekTa «CaxauH 2 B UI0J1e-aBryCcTe NPOBOJMIIUCH
paboThI 10 YCTAHOBKE OCHOBAaHHMs MOpCKo¥ OypoBo# mardopmsl «I1A-b», a B roxHOH
YaCTH B JIETHHE MECALBI COOpYXkanach Mopckas Oyposas mnardopma «Opnan» U
MPOKITAABIBAIICA TOHHBIN TPYyOOTIPOBOJ K HEH 0T 6epera ocTpoBa (mpoekT «CaxamiH
1»). ITo3TOMY CTONB BBICOKHH IMOKa3aTeab KodpHUHEHTA KOPPENALUUU
PacmpoCTPaHEHHA CEphIX KHTOB B 3TU TOJbI NO3BOJAET CAEIATh BBIBOJ, YTO
XO3SMCTBEHHAS IEATETLHOCTD HE OKA3aJ1a 3HAYMTEIIbHOTO BO3IEHCTBHA HA CTPYKTYPY
¥ XapaKTep pacrpeaeneHus )KUBOTHbIX B [TuibTyHCKOM paiione (Bmaaumupos u mp.,
2006a). OnHako, HECMOTPA Ha TO, YTO B XOJI€ MPOBEACHHBIX HCCIENOBAHUH HE
BBIABIICHO BHIMMOTO HETaTHBHOTO BO3AEHCTBHA MPOMBIIJIEHHON JEATEIBHOCTH
4eNI0BEKA Ha PACTIPE/IE/IEHHE CEPIX KUTOB, JOJDKHBI OBITh IPHHATBI BCE MEPBL, 4TOOBI
HE JIONyCKaTh HapyIIeHUs IMPOCTPAHCTBEHHO-BPEMEHHOMN CTPYKTYPhI HX IPYTHIHPOBKH
B C€30H Haryna, ¥ 00ecIeduTh COXpPaHEHHE YHHKAIbHBIX IPHOPEKHBIX OHOTOIIOB,
MIPAIOIMX KIFOYEBYIO POJIB T CYIIECTBOBAHMA OXOTCKO-KOPEMCKOM MTOMYTIALIMH.

3AKTIOYEHHUE

PaspaboranHas MeTOIUKA KOPPETALIMOHHOTO aHAJTH3a PACHIPOCTPAHCHUS CEePhIX
KHTOB T03BOJISCT [MPOBOIUTH CTATHCTHYECKH JIOCTOBEPHOE CPABHEHHE PaCIIpeIeIeHHS
’KHBOTHBIX H JAET MOJTHOE M OU€Hb TOYHOE MPEICTABIIEHHE O €10 MPOCTPAHCTBEHHO-
BPEMEHHOM CTPYKType, OCHOBHBIX IEPHOJAX M JaTaX HX Hayajna ¥ OKOHYAHHI.
[IpumenenHas Bnepsbie Ha npakTuke B 2004-2005 rr.,, 0Ha MO3BOIIIA BEIIBHTE PAaHEE
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HEU3BECTHBIE 3aKOHOMEPHOCTH IPOCTPAHCTBEHHO-BPEMEHHOI0 PacTpeeNeHH!A CCPhIX
KATOB HA HATY/TbHBIX MECTOOOHTaHHAX y MOOEPEXKD CEBEPO-BOCTOTHOTO CaxamvHa 1
TPOBECTH CPABHEHHE PACIIPEEICHHA JKUBOTHBIX B 3TH FOJIbl (Bnagumupos u zip., 2005).

ITonyyeHHbIE B X0/ie KOPPEALMOHHOTO aHATIH32 BBIBO/IbI ObLTH B JabHEHIIEM
NIO/ITBEPKIEHB! HCIIONB30BAHUEM NPYTHX CTATHCTHYECKHX METOAOB M JaHHBIMH
nocneAyromux uecnenopanuit (Bnaapmupos u p., 20060), 4T0 JaET OCHOBAHHE
CYMTATh Pa3pabOTAHHYIO CHCTEMY PEMPE3EHTATHBHON MOJIENTBI0 MPOCTPaHCTBEHHO-
BPEMEHHO IMHAMHKH PACTIPE/IETICHHS CEPhIX KHTOB Ha MECTAX Haryna B [TamsTyHCKOM
pavioHe B JIETHE-OCEHHHMH CE30H.

JI0CTOMHCTBOM METO/A KOPPE/IIMOHHBIX OTHOLIEHHH ABIAETCA U TO, YTO €10
MOKHO TIPEMEHHTH I8 PAa3HBIX MO IUIOMAJM YYaCcTKOB, €CJIH MCTIONB30BATh
yCpeHEHHbIE TI0KA3aTeH, HAMPUMEP, UIOTHOCTh. B 3aBHCHMOCTH OT LENEH K
0COOEHHOCTEH MCCeI0BaHHM, CPABHEHHS MOXKHO MPOBOAMTE KaK BHyTPH O/THOTO
paifoHa, TaK ¥ MeXIY Pa3IuIHbIMK PaHOHAMH, & TAKKE U1 aHaTH3a Kak CyTOHHOTO,
TaK ¥ CE30HHOIO PACIPENENEHUSA JKHBOTHbIX.

ABTOp BBIp@XaeT OrPOMHYI0 OarofapHOCTh KOMIAHHUAM ENL u SEIC,
C/le/IaBIIAX BO3MOKHBIM TPOBEJIEHHE JAHHBIX SKCTICTHIMH, KOHCANTHHIOBOH ¢dupme
LGL, okassIiBarouie# moCTOAHHYIO MOJNCPKKY B OCYIIECTBICHHH UCCIIEIOBAaHHH,
a TaloKe BCEM YIeHAM KOMAH/[bl, Y4aCTBOBABIINM B GEPErOBBIX aBTOMOOHIbHBIX
yuetax B 2004-2005 rr.
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ANATTEMPT OF THE CORRELATION ANALY SIS USAGE INRESEARCH
OF THE SPATIOTEMPORAL FEATURES OF THE WESTERN GRAY
WHALE DISTRIBUTION OFF THE NORTHEASTERN COAST OF
SAKHALIN ISLAND
© 2007 y. A.V. Vladimirov
Russian Federal Research Institute of Fisheries and Oceanography, Moscow
the methodic of the correlation analysis, which allows providing statistically reliable
comparison of the animal distribution, was developed. It was revealed that
distribution of Gray whales near the northeastern coast of Sakhalin Island has
similar spatiotemporal structure in the different years. The feeding period of the
whales characterizing by the stable and sustainable distribution and the terms of

the migrations were neatly determined.
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