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PE3YJIBTATBI HHCTPYMEHTAJIBHOT'O ABUAYYETA JIEJJOBBIX
®OPM TIOJEHEHN HA JIBJAX OXOTCKOI'O MOPSI B MAE 2013 T.

BeinosHeHa o1leHKa COBPEMEHHOT'O COCTOSIHUS JIEA0BBIX ()OPM TIOJICHEH Ha OCHOBE HC-
M0JIb30BaHUsl COBPEMEHHBIX HHCTPYMEHTAJIbHBIX METOJO0B aBUAChEMKHU. ABUAYUET TIOJIEHEH
MpoBeJeH Haao JbaaMu Oxorckoro Mops B nepuoA ¢ 1 mo 9 mas 2013 1. ¢ ucnonp3oBaHUEM
TEIUIOBOH U POTOCHEMKH C camonéra-nmadboparopun AH-38 «Boctoky. Ilocae monéros mpo-
M3BENEH MOACYET KOJIMUECTBA JKUBOTHBIX B T0J0ce 0030pa aBUACHEMOYHOH ammaparypsl Ha
yu€THbIX rajicax. [lomy4eHbl JaHHbIE O YUCIEHHOCTH U PAcIIpeielICHHIH JISOBBIX POpPM TIOJICHEH
(ylaxrak, Jlapra, KppiiaTka, akuba) Ha Jipax OXoTCKOro Mopsi.

KiroueBsie ciioBa: OX0TCKOE MOpPE, aBHAYYET, TIONCHH, JTaXTaK, aKH0a, KPBUIATKa, JIapra,
nén, TeruioBas chEMKa, OTOCHEMKA, YUCICHHOCTD, paCIIpe/IeICHHUE.

Chernook V.1., Grachev AL, Vasiliev A.N., Trukhanova L.S. Burkanov V.N., Solovyev
B.A. Results of instrumental aerial survey of ice-associated seals on the ice in the Okhotsk Sea
in May 2013 // 1zv. TINRO. — 2014. — Vol. 179. — P. 158-176.

Populations of ice-associated seals in the Okhotsk Sea are assessed using modern instru-
mental aerial technique. The aerial survey was conducted over a part of the ice-covered area
of the Sea on May 1-9, 2013 by means of thermal scan and visual digital photography from
the aircraft-laboratory An-38 «Vostok». The ice covered area of the Okhotsk Sea in the time
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of survey was estimated as 242,000 km?, and 2,993 km? of it was covered by survey transects
with total length 5,617 km. The number of animals on all transects within the equipment swath
was counted. Four seal species were identified: bearded, spotted, ribbon, and ringed seals, and
their number and distribution were determined. The infra-red scanner recorded 5,730 seals on
the ice and 4,360 these animals were photographed including 844 ringed seals, 453 bearded,
721 spotted, 1,805 ribbon, 435 pups non-identified to the species, and 102 non-identified to
species adult seals. These assessments were extrapolated over the whole ice-covered area of the
Okhotsk Sea using a linear model framework, and the following estimations of the species total
abundance were presented (95 % confidence intervals in brackets): 88,253 (64,120-130,320)
ringed seals, 39,743 (27,868—60,026) bearded seals, 181,179 (118,392-316,995) ribbon seals,
and 84,356 (55,172—113,540) spotted seals. A database on all recorded seals with their «por-
trait-photos» and accompanying information is created on materials of the aerial survey. The
developed instrumental technology can be used as a basis for wider aerial surveys of ice-as-
sociated seals in the North Pacific.

Key words: Okhotsk Sea, acrial survey, ice-associated seals, bearded seal, spotted seal,
ribbon seal, ringed seal, infrared survey, photo system, seals abundance, seals distribution.

BBenenue

ABuayuéTbl — 3T0 HanbOosee 3(p(HEKTUBHBI METOJ OLEHKH YMCICHHOCTHU JICAOBBIX
¢dopm Tronener cem. Phocidae, mockonbKy OH mo3BoMsieT 00cCIenoBaTh OOIIMPHBIE TIPO-
CTPaHCTBA MX MECT OOUTAHUS 32 OTHOCUTEIBHO KOPOTKHUI1 MpoMeKyTok BpemeHu. Hanbonee
MOJXOSAIINN TIeproJ] 71l POBE/IeHUs] YIETOB — BECHA, TaK KaK B 3TO BPEMS MPOXOIUT
CE€30H ILEHKH, Pa3MHOKEHHSI U JTMHBKH, KOT/Ia TIOJIEHU CKallJIMBAaOTCS Ha JIbJLy U IIPOBOJISAT
3HAUUTEJIbHYIO YacTh BPEMEHH BHE BOJbI, I[JI€ MOT'YT ObITh OOHAPY>KEHBI M MOACYUTAHBI.

Panee aBuay4€Thl TIOJIEHEH OCHOBBIBAJIUCH TOJIBKO HA BU3YaJIbHBIX HaOmoneHusx. [Ipu
BU3YyaJIbHOM MeTozie OOpTHAOIIONATENN OCMAaTPUBALOT JIbJIbI C CAMOJIETA U IPU OOHAPY>KEHUN
KHMBOTHBIX «HA ITIa30K» OLIEHUBAIOT UX YUCIEHHOCTb Ha JibAy. Henoyu€r B3pocibix TroeHen
TIPY BU3YaJIbHBIX HAOIOIEHUAX 110 CPABHEHUIO C HHCTPYMEHTAIBHBIMU aBUAChEMKAaMHU CO-
CTaBIISET OT JABYX J0 4eThlpex pa3 (HepHook u ap., 2012).

[locnennue nanHble 0 YUCICHHOCTH U paciipeiesieHNH JISHOBBIX (popM TIoNeHeH (J1axTak
Erignathus barbatus, napra Phoca largha, kpbvuiatka P, fasciata, akuba P, hispida) B OXoTckom
Mope Obun Toy4ensl 6oinee 20 et Hazan (Demgocees, 2005). Dxomornyeckas CUTyanus U
KOHOMMYECKOE PA3BUTHE PETMOHA 3a ITOT IIEPUOJ IIPETEPIICIIN 3HAUUTEIbHbBIC U3MEHCHHUS.
B ycnoBusx m1o6aibHBIX KIMMAaTHYeCKUX M3MEHEHUH M aKTUBHOTO PA3BUTHUS XO3SIMCTBEHHOM
JeSITEIPHOCTH B 1eNb()OBOM 30HE NAIbHEBOCTOUYHBIX MOpEH Bo3pacTaeT HEOOXOAMMOCTh
COXpaHEeHUs, pallMOHAJILHOTO UCIIOIb30BAHUS U YIIPABICHUSI MOMYJIALUSAMY TIOJEHEH.

OcHoBHas 11e71b 3TOH PabOTHI — OLIEHKA COCTOSHMS OIS JI€10BBIX (JOPM TIOJICHEH
OXOTCKOro MOpsI C MCIOJIb30BAaHNEM COBPEMEHHBIX MHCTPYMEHTAJIbHBIX METOJOB TEIJIOBOH +
+ (poToaBmachHEMKH.

Pernonanwsuas obmectennas opraamsaius (POO) «CoBet Mo MOPCKIM MIICKOTIHTATO-
My (T. MocKBa) BBICTYITNIIA KOOPIMHATOPOM POCCHICKOT0 aBUAIIMOHHOTO yU&Ta JIEAOBBIX
¢dopm TroneHeil. B aBuachémkax TroneHel Ha abpaax Oxorckoro Mops BecHou 2013 r. mpu-
HuMmanu yuactue creruanctsl HUU OAO « I unpopeiodmory, GI'VIL «MaragantHUPO»,
Kamuarckoro ¢pummana TUTT IBO PAH u UI125 PAH.

MarepuaJjibl 1 METOAbI

Hucmpymenmanvnan asuacvémxa

TerioBasi aBUaChEMKa JKUBOTHBIX COBMECTHO ¢ HU(PPOBOI (hOTOCHEMKOM YCIEIIHO
NPUMEHSIETCS Ha aBHay4ETHBIX pad0oTax B pa3In4HbIX pernonax Poccun:

— TPEeHJIaHICKUX TIoNeHel Pagophilus groenlandicus na npaax beioro mops;

— THXO0OKeaHCKHX Mopxkelr Odobenus rosmarus divergens Ha nbiax bepuHrosa mopsi;

— KacmHuiCcKuX TroleHel Phoca (Pusa) caspica Ha nbaax Kacrniickoro Mopsi.

ABHacBhEMKH BBITIONHAIOTCA B 3UMHE-BECEHHHMI MEPHO/, KOTIa MOACTHIIAIONIAs MO~
BEPXHOCTb XOJIO/IHEE, YEM TEIUIOKPOBHBIE )KUBOTHBIE, @ JKUBOTHBIE HAXOATCS HA OTKPBITHIX
MPOCTPaHCTBaX (MOPCKHUE JIbJIBI).
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OCHOBHBIC IPEUMYTIIECTBA TEIFIOBOW aBHACHEMKH:

— OOJIBIIION TEIJIOBOM KOHTPACT YKMBOTHBIX OTHOCUTEIILHO XOJIOIHOM ITOJICTHIIAIOIICH
noBepxHocTH (0T 5 110 15 °C) mo3BosseT Haa&KHO 00OHAPYKUBATh )KUBOTHBIX Ha MK-cHUMKaX,
HECMOTPS Ha MAaCKUPYIOIINH OKpac HEKOTOPBIX KUBOTHBIX;

— 3a c4€T BBICOKOTO KOHTPACTA )KUBOTHBIX XOPOILO paboTalOT METObl aBTOMATHU3H-
POBAaHHOTO pacTO3HABAHMUS U MOJCUETA KUBOTHBIX Ha MK-m300paskeHusX. DTO MO3BOISIET
HOBBICHTH TOYHOCTb MOACYETA KUBOTHBIX M YMEHBIINTH TPYA03aTpaThl HA 00paboTKy Ma-
TEpUAJIOB aBUACHEMKHU;

— mupokas nojoca o63zopa MK-ckanepa «Manaxut-M», paBHas TpeM BbICOTaM MO-
néTa, MO3BOJSAET YBEIMYUTh YUETHYIO MOJIOCY M TEM CaMbIM HOBBICUTH 3(P(PEKTUBHOCTH
WCIIOJIb30BAHUS MOJETHOTO BPEMEHH;

— MHCTPYMEHTAJIbHBIN XapaKTep aBUAChEMKH JAaET BO3MOKHOCTh JTIOKYMEHTHPOBATh
BCE BCTPEUH KUBOTHBIX, KECTKO KOHTPOJIHPOBATH IIUPUHY YIETHOH MOJIOCH, 00ECTIEUNTh
KOOP/MHATHYIO «IIPUBS3KY» KXKJOTO KHUBOTHOTO, 3apETUCTPHUPOBAHHOTO TEIJIOBU30POM, 2
TaKXKe B KaMepaJbHBIX YCIOBHUSAX MPOBOIUTH 00pabOTKYy MHCTPYMEHTAIBHBIX MaTepHajoB
ABUACBEMKH PAa3JIMUYHBIMU CIICLUATHCTAMH U PA3HBIMU METOIAMH.

ABunacbéMKy B OXOTCKOM MOPE IPOBOJMIIM IT0 METOIUKE YUETa MOPCKHX MIICKOIIUTAI0-
IIMX Ha JIbTY Ha THHEHHBIX TpancekTax (Skalski et al., 2005). [Ipu momomy TemI0BU3HOHHOMN
TEeXHHUKU 00HAPYKHBAJIX B IIHPOKOI IOJIoce 0030pa TEIUIOKPOBHBIX TIOJICHEH Ha XOJIOAHOM
JIbJTY, 3aTEM ITH «TOPSUUE TOUKU» — TIOJICHH — aBTOMATUYECKH 10 CUTHAJY C TEIUIOBU30pa
¢oTorpadupoBanuch GUKCUPOBAHO YCTAHOBICHHBIMHU (POTOKaAMEpPaMHU BHICOKOTO pa3perie-
HUSL JJ1s1 ONpe/ieNIeHus] BUAA TIOJICHEH U MX MOJOBO3PACTHBIX XapakTepucTHK (YepHOooK n
ap., 1999). Onnospemenno ¢ MK+dortochEémKoii npoBoauiaN BU3yaibHbIC HAOMIOACHUS U
MPHIETHHYI0 (HOTOCHEMKY KHUBOTHBIX (UepHOOK 1 1p., 2008). s mpoBeneHus aBuaydéra
MCI0JIb30BaIN camoér-taboparoputo AH-38 xabapoBckoit apuakoMiianuu «Boctok» (puc.
1), KoTOpBIi OBLT OCHAIIEH 000PYAOBaHUEM IS IPOBEACHUS aBuayuéra (Tadi. 1).

Puc. 1. Camonér-naboparopust AH-38 «Boctok»
Fig. 1. Aircraft-laboratory An-38 «Vostok»

Kparkas xapakrepuctrka caMonéra:

— peanpHas MaKCUMalbHasI JaTbHOCTH monéta — 1200 km;

— MaKCUMaJIbHas TIPOJIOJKUTENIBHOCTD moyiéta — 4,5 u;

— nuama3oH BeicoT — 100—4000 m;

— Jmara3oH ckopocteit — 250-350 km/q;

— MaKCHMaJbHBIA B3JIETHLBIN BeC — 9 T;

— DKHUITaX — 3 MHIOTA;

— Hay4YHas rpymnmna — J0 6 4el.

Bce mapameTpbl noniéra (Bpemst, KOOPAMHATHI, KYPC, BBICOTA, CKOPOCTbH U JIP.) aBTOMa-
TUYECKHU €KECEKYHIHO (PUKCUPOBAIUCH C UCTIONB30BAHUEM CITYTHUKOBOW HaBUTAIlHOHHOW
cuctembl GPS u pagroBeicOTOMEpa U TOUHO IIPUBS3BIBAIMACEY) K MarepraiaM aBHaChEMKH
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Tabnuua 1
XapakTepUCTUKN aBUAChEMOYHON anmaparypbl

Table 1
Characteristics of aerial survey equipment
®dokycHoe Haxkmnon
N . Paspemenue,
ABHACHEMOYHBIN ammapar paccrosiaue | [lome 3peHus | OT BEpTHKAIH
MATPHIIBI
00bEKTHBA BITPABO/BJICBO
HK-ckanep «Manaxut-M» 2048 muxe. 5 - 120° 0°
CTpOKe
®dorokamepa Nikon D800, 36 M S0MM 38° x 25° 0°
(huKCHpOBaHHAS B ICHTP
Poroxamepa Nikon D800, 36 Mn 50 M 38° x 25° 37° BieBo
(huKCHpoBaHHAs BICBO
Poroxamepa Nikon D80O, 36 M 50 Mm 38°x 25° 37° Brpaso
(puKcHpoBaHHAsI BIPABO
[puuenpHas mpaas kKamepa — o o 0o
Nikon D300s 12 Mn 70-300 MM 6,7°x 4,5 30-70° BmpaBo
IIpunensHas neBas kamepa — o o 0o
Nikon D300s 12 Mn 70-300 MM 6,7°x 4,5 30-70° BaeBo
Tenuopitsop — Optris 430 382 x 288 17 v 31°x23° 0°
(3amacHoif)
00630pHas kamepa — SONY o o o
HERO GoPro 3 12 Mn - 170° x 120 0

(MK-u300paxenusi, GOTOCHUMKH, BU3yaJbHbIC HaOmoaeH!s 1 ap.). OTMedanuch Hadano u
OKOHYaHHE YYETHBIX TaJICOB, MOMEHTHI BKJIIOUCHUS/BBIKIIOUCHHS arlllaparypsbl, OTOAHBIC
U ApyTue ycioBus cbEMKH. LLInpuHy TpaHCEKT pacCUNUTHIBAIM OTAEIBHO JUIS KaXKI0TO THIIA
000pyIOBaHUS HCXO/IS U3 BBICOTHI TMONETA U yIiTa 0030pa 00HEKTHBA.

OCHOBHYIO MHCTPYMEHTAJIbHYIO aBHAaChEMKY BBIIONHSIHN ¢ momornbsio MK-ckanepa
«Manaxur-M» u Tpéx porokamep, GUKCHPOBAHO YCTAHOBICHHBIX B HIKHEH 4acTH (ro3e-
aspka camonéra. Ilonocsl 0030pa aBUaChbeMOUYHBIX KaMep M0Ka3aHbl Ha PUC. 2.
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Puc. 2. TTonocsr 0030pa 3 ¢ukcupoBaHo ycraHoBieHHbIX (oToarnaparoB NikonD800 u MK-
ckaHepa «Mamaxut-My. Pazmeps mosioc 0630pa 1aHbl s BRICOTHI TTosiéTa 250 M
Fig. 2. Survey swaths of three fixed Nikon D800 cameras and IR scanner Malakhit-M for the

flight altitude 250 m

OtH TpU HOTOKAMEPBI UMENTH CyMMAapHBIN yroi 003opa 110° u perucTpupoBaiy Ha Iy
1oJjocy 0030pa, paBHYIO IByM C TIOJIOBUHOM BBICOTaM IMOJIETA, © CHUMAJH, B TOM YHCJIE He-
MOCPEACTBEHHO oA (pro3ersukeM camonéra. TermnoByto cbEMKy BeinonHsum B UK-nuanaszone
8—12 MKM C UCTIOIb30BaHUEM TEIUIOBOTO CKaHepa «ManaxuT-M» ¢ monocoit 0030pa, paBHOM
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TpEM BBICOTAM MOJIETA, U TemIieparypHoil yyBcTBuTenbHOCTRIO 0,2 °C. Ilpomecc Temo-
BOM ChEMKH U (HOTOCHEMKH (PUKCHUPOBAHHBIMU KaMEPaMU HETPEPHIBHO KOHTPOIUPOBAIICS
OopromneparopoM. MHpopmaus co Bcex y3i10B KOMITIEKca MOCTyMana Ha MepCOHANIbHBIC
KOMIIBIOTEPbI OOPTOBOI aBTOMAaTH3UPOBaHHOM cucteMsl (UepHook u ap., 2008).

OnnoBpemeHHO ¢ MK+(]oTochEMKOI BBINOMHSIIN BU3yalbHbIC HAOTIOACHMS, OCHOBHAS
3a7ja4a KOTOPBIX ObljIa B ONIPEEICHUN BUIOBON IPUHAAJICKHOCTH HAOIIOIaeMbIX TIOJICHEH,
(uKcany peakiuy TIOJICHEH Ha IIyM camoI€Ta (paciyrUBaHue), TIOBEACHNS KUBOTHBIX
np. Habnrogenust ocymiecTBIsuIMch 00pTHAOIIOAATEIMU U (POTOOTIEpaTOpaMu, KOTOPhIE pac-
noJarajguch o ooonM 6opram camonéra-nadoparopuu. Paboune mecra GopTHaOmonareneit
ObUTM CHAOXKEHBI BBITYKIIBIMU OTUCTEPaMH, 3aIIMIIEHHBIMU OT 3aI0TeBaHUS (CIIeHaIbHas
cucremMa 00/yBa), 4To MO3BOJISIIO KOMGOPTHO MIPOBOAUTH BU3YyaJIbHbIC HAOIIONEHHS B LIH-
pokoM yriie 0030pa. st u3MepeHust JalbHOCTH HAaXO0XKICHHS KUBOTHBIX OT JIMHUH MOJETA
MIPUMEHSITN KIIMHOMETPBI, C TIOMOIIBIO KOTOPBIX OIMPEIEIISIIN YTOJ HaXOKICHHS TIOJIEHEH
10 OTHOIIEHHIO K IMHUH TOPU30HTA. C OMOIIBIO0 BHY TPHCAMOJIETHON CBSA3H BCIO 3BYKOBYIO
HHPOPMAIHIO OT OOpPTHAOIIOAATENEH 3aTMChIBAIN U APXUBUPOBAIN HAa KOMITBIOTEPE C MPH-
BA3KOH 110 BPEMEHHU.

OnHOBpeMEHHO co ChEMKOM purcupoBaHHbIMU Kamepamu MK+doTtocbEémkn BeIo-
HSJTH TIPUTIETBHYI0 GoTOChEMKY (oTroammapaTtamu Nikon D300s ¢ TereoObeKTHBAMU IS
WICHTHU(QHUKAIUN U JIOKYMCHTHPOBAHUSI BU3YaIbHO HaONMIOMaeMbIx TrolieHed. [IpuriensHo
¢dortorpadupoBaIn OTAEIBHBIX KUBOTHBIX W TPYIIBI )KUBOTHBIX B TOJIOCE 0030pa BHU3Y-
aJbHBIX HAOMIONCHUH KaK Ha JIbIY, TaK U B BOZIC. YTOJI HAKJIOHA MPUIETBFHON (OTOKaMeph
(pUKCHPOBAJIM NIPY MOMOLIH CIICLHATIBHBIX MOAYJCH, KOTOpbIE YCTAHABIMBAIN HA KaKIbIH
¢oToanmapar 1 3anuceBaId HHGOpManHio B ¢aiia poTocHHMKA O HaPaBJICHUH yIja [pu-
LEJBHON ChEMKH, TreorpauuecKux KOOpAXHATaX U BPEMEHU.

Taxum 06pa3om, B TOIETE OAHOBPEMEHHO BBITIONHSIIN CIIEAYIOINE BUBI CHEMOK:

— HeNpepbIBHYIO TemoByto cbéMKy MK-ckanepom;

— QororpadupoBanue ooHapyx)eHHbBIX 110 MK-1300paxkeHn0 00beKTOB TpeMs (hHK-
CHUPOBAaHHBIMHM KaMepaMH ISl HICHTU(UKALNN BUIOB TIOJICHEH;

— BU3yaJIbHbIC HAOIIOICHUS Yepe3 OUCTEPBI;

— TIPUTIETBHYIO POTOCHEMKY ¢ 000UX OOPTOB Uepe3 OIMCTEPHI;

— 0030pHYI0 POTOCHEMKY B IIUPOKOM YyIvIe sl (PUKCAIIMH XapaKTEPUCTHK JIEOBOTO
MTOKpPOBA.

Oobpabomka mamepuanoe asuacvémMKu

[Tocne BHIMONHEHHSI aBUACHEMKH TIOJICHEH MPOBOAUTCSI 00paboTKa MOTy4YEeHHBIX Ma-
TEpHUAJIOB.

O6paboTka 1 aHAJIM3 MaTEPHAJIOB BBIOIHIETCS B [1Ba dTAIa!

— OIIEPaTHUBHO, B IIEPUOJ IPOBEICHNS aBUAayYETHBIX Pa0OT, IO MaTepragaM KaxI0ro
CbEMOYHOTO 10J1€Ta — B LIEJISIX OLIEHKH Ka4€CTBA I10JIyYEHHBIX MaTePHUajIoB U ONTUMaJIbHON
HaCTPOMKHU aBUAChEMOYHOM anmaparypsl B IOCIEAYIOIMMX NOJIETAX;

— B J1a0OPATOPHBIX YCIOBHSIX — JTall HAYMHAETCS C IPOCMOTPa, CUCTEMATU3AIN U
KaTaJIOTM3aluu Bcero coOpanHoro Marepuana. I[locie npensapuTenbHOi pa3aensHON 00-
pabotku MK-n300paxennii 1 OTOCHUMKOB ITPOU3BOANUTCS UX COBMECTHast 00padoTKa AJist
MOBBILIEHUS I0CTOBEPHOCTH OOHAPYKEHUSI TIOJICHEH, a TAKKe A7l X BUZOBON ¥ BO3PACTHOM
HUICHTU(DUKAIIAH.

Ha Bcex MK-u300paskeHHSIX aBTOMAaTHYECKH C TIOMOIIIBIO ITPOrPaMMbl 00paOOTKHU TETLIO-
BBIX M300paKeHUH OTMEUAIOTCs HaXOASAIIHeCs Ha JIbJaxX TIOJICHHU (B3pOCTbIC U ACTEHBIIIN).
s oOHapyxeHus KUBOTHBIX Ha MK-1300paskeHHH PUMEHSIETCSI HECKOJIBKO aIrOPUTMOB
pacro3HaBaHus: 110 TEMIIEPaTypHOMY KOHTpAcTy TioneHei, o popme UK-nsiren, ux pasmepam
u ap. Hactpoiiku nporpaMmsl oneparop yCTaHaBIMBACT TaK, YTOObI IporpamMma HaaéKHO
HaXO/lMJIa TEIUIOBBIE IITHA OT TIOJICHEH («ropsiuie TOUKN), HO HE «3aXBaThIBAJIA» JIOAKHbIX
1eseit B Bue JIyHOK, TPsi3u Ha by | 1p. (UepHook u mp., 2000a, 6).

Oneparop NpocMaTpUBaeT pe3yJibTaThl aBTOMaTH4YeCKOl 00padboTku MK-n300paxenui,
BHOCS IPY HEOOXOMMOCTH KOPPEKTUPOBKH BPYUHYI0. B pesynbrare 00padoTKH 10 KaXXJ0My
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HK-u300pakeHno GOpMHPYIOTCS TEKCTOBBIC (haiJibl ¢ KOOpAMHATAMH U BpPEMEHEM
00HapyKeHHBIX )KUBOTHBIX. K 00HapyKEHHBIM TEILUIOBBIM IISITHAM OIlepaTop MoAOupaeT 1no
BpPEMEHH ChEMKH COOTBETCTBYIOIIHE HU(PPOBBIE (POTOCHUMKH (pHc. 3, 4).

Puc. 3. Komounuposanusiii UK+doTtocHuMOK neioBol moBepxHOCTH OXOTCKOTO MOpSI C
n300pakeHUEM TIONICHS: a — (parMeHT (JOTOCHUMKA, COOTBETCTBYIOLIHMI BBIICICHHOMY OEIbIM
kBagpaToM yaactky UK. «DoTomopTpeT» TIoJIeHs BIICIICH 0eIbIM KpykkoM; 6 — MK-m300paxkenue
C TEIUIOBBIM IISITHOM

Fig. 3. Composite IR and photo image of the ice surface with a seal: a — fragment of the image
corresponding to the area marked with white square on the IR image (photo-portrait of a seal is marked
with white circle); 6 — IR image with a heat spot

Puc. 4. Kom6unmnposanusiii TK+dorocanmok neoBoit moBepxHoctrn OXO0TCKOro Mopsi ¢ n300pa-
JKEHHEM CaMKH C AETEHBIIIEM: a — (parMeHT (JOTOCHUMKA, COOTBETCTBYIOMINI BBIICIICHHOMY O€IIBIM
kBagparoMm ydactky MK; 6 — NK-m300paxkeHne ¢ TEmIOBBIMU NATHAMH. «DPOTOMOPTPETHD) CaMKH
TIOJICHS! U JIETEHBIIIA BbIJIETICHbI OCIBIMU KPYIKKAMH

Fig. 4. Composite IR and photo picture of the ice surface with a seal female with calf: a— fragment
of the image corresponding to the area marked with white square on the IR image; 6 — IR image with
heat spots (photo-portraits of a female and calf are marked with white circles)
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Ha ¢otocHmMKax omeparop oTMedaeT TIOJeHEeH, OOHAPYKEHHBIX 10 «TOPSYUM
Toukam» Ha MK-u300pakennn. Kpome Toro, mpoucxomuT U o0paTHbIii poiecc — 1o (GoTo
O0TOPaKOBBIBAIOTCS <«JIOKHBIC LS.

O6padorka ganubix MK- n poTochéMKU MPOU3BOAUTCS IBYMSI CUETUMKAMHU
HE3aBHCHMO JIPYT OT JIpyTa. Pe3ynbTarsl 1ByX NMOACYETOB MO OJHUM H TEM K€ MarepraiaM
NK+doTochéMKN CpaBHUBAIOTCS. AHAIM3UPYIOTCS TIPUYUHBI PACXOXKICHUS B TTOJICYETAX.
[To pe3ynbraTam CpaBHEHHsI YTOUHSETCS YUCICHHOCTh JKUBOTHBIX, 3a()MKCHPOBAHHBIX
aBMaChEMOYHOM arlraparypomu.

[Mocne naxoxnenus TroneHs Ha MK u ¢oro undpoBbie GOTOCHUMKH MepearoTcs
OuonoraMm s UACHTU(PUKALIMK BUIOB TIOJICHEH, OompeeeHus] BO3pacTa KUBOTHBIX
(B3pOCIIBIF—IETEHBII ), aHAIN3A TOBEACHUECKOM PEAKIMHY )KUBOTHBIX HA TIPOJIET CAaMOJIETa | JIp.

ITo pesynmpraram o0paboTku dhopMupyeTcs 6a3a JaHHBIX: KOKIOMY OOHAPYKCHHOMY
KUBOTHOMY IPHCBAaWBACTCS MHIMBHUIYATIbHBIM HOMEpP, PETHCTPUPYETCS MH(POpMAIUs
0 BHJIC JKUBOTHOTO, €ro reorpaduueckiux KOOpJIuHaTax, BpeMeHU chEMKH, nMeHn UK-
¢aiina u GorocHNMKa, HAa KOTOPBIX KUBOTHOE 3a(hUKCUPOBaHO, BHOCUTCS MH(OpMAaLUs O
MOBEACHYECKUX OCOOCHHOCTSIX U Ip.

Hoenmugpurkayus scugommuplx no pomocnumkam

[Ipu ompenenennn BUAOB TrONeHeH Mo (oTtorpadusM Mbl YIYUTHIBAIU MHOKECTBO
(haKkTOpOB, CBSI3aHHBIX C IKOJOTHEH, OMOIOTHEH 1 SKCTEPhEPOM KUBOTHBIX. M neHTnduka-
N0 TIOJICHEH OoCyIecTBIsT MaMMoutor A M. I'paueB, KOTOPEIi onupascs Ha COOCTBCHHBIN
MHOTOJIETHHH OTIBIT TIOJIEBBIX paloT, a TaKKe Ha TUTeparypHbie nctouHuky (Penocees, 1971).
Onpez[emlﬂ BUJ THOJICHA, Mbl YYHUTBIBAJIN NPUBA3aHHOCTL OTACJIBbHBIX BUAOB K OMNPCACIICH-
HBIM TUIIaM JIbJa, UX MIOBEJICHHE, a TaKXkKe pazmep, GopMy U okpac Tena. OOpasibl KadecTBa
(hoToMaTepHanoB, MOJy4YEeHHBIX C HKHUX (PUKCHPOBAHHBIX ()OTOKaMep, TPUBEICHBI Ha PHC.
5 u 6, a ¢ MpHUIEIBHBIX (pOoTOKaMep — Ha puc. 7.

r

Puc. 5. CaMmku KpbUIaTKH ¢ AETEHBIILIAMU
Fig. 5. Ribbon seal females with calves

A

Puc. 6. ®OTOCHUMKH TIONIEHEH C HWKHUX (PUKCHPOBAHHBIX (POTOKAMED: cjIeBa — Jjapra, B
HeHTpe — aknba, cmpaBa — JIaXTaK

Fig. 6. Photo images of seals taken by lower fixed cameras: left — ringed seal, center — spotted
seal, right — bearded seal
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Puc. 7. ®oTocHUMKH TIONEHEH C MPHUIETFHBIX (POTOKaMep: cJieBa — KpbIIaTKa, cpaBa — 7
JIAXTaKOB Ha HEOOJIBIION JIbIUHE

Fig. 7. Photo images of seals taken by aimed cameras: left — ribbon seal, right — 7 bearded
seals on a small ice floe

B pesynbrare nneHTH(hGUKAIIH TIOIEHEH TIOTyYaal IPOIIECHTHOE COOTHOIICHHE UX TI0
BHJIaM, KOTOPOE HCIIOJIb30BAJIN 3aTEM IIPU PacuyeTe YUCICHHOCTH KAKJOT0O BHJIA THOJICHEH
cpenu 3apeructpupoBaHHbix MK-cheMKol KUBOTHBIX.

IIpocmpancmeennslii ananus

B nensix mpocTpaHCTBEHHOTO aHAJIN3A MOKPBITAS! JIbJOM HA MOMEHT IIPOBEACHUS yUET-
HBIX PabOT 4acTh akBaropuu OXOTCKOro Mops ObuUIa pa3duTa Ha paBHBIC OJIOKH 25 X 25 KM
KX, J{1s kaxkgoro Onoka ObUTH OTpeseNieHbl KOOPIWHATHI IIEHTPa, PACCTOSHUE OT
IeHTpa A0 Oepera, paccTosiHUE OT IeHTpa A0 n300atel 1000 M (kpoMka menbda), CpeaHss
KOHIICHTpAIHS JhJa 110 JAaHHBIM CITyTHHKOBOTO CHIMKa Special Sensor Microwave/Imager
(SSM/I) na 5 mast 2013 1. (B TONSIX OT €IUHMIIBI), TUIONIA/(b AKBATOPUH B TIpeIeax OJoKa
(s Tex OJIOKOB, B KOTOPBIE MOMAIN YYACTKH MaTepUKa UM KPYIHBIX OCTPOBOB), TUIOLIA/Ib
JbJa B Ipeenax Onoka, cpeiHss miyouHa. Enunas xoopauHaTHas cerka it OXOTCKOro
Mopsi ObLIIa 33laHa B TIPOTPAMMHOI cpefie R B pamMkax poccHiicKO-aMepHKaHCKOTO TIPOEKTa
BOSS — Bering-Okhotsk Seals Surveys (puc. 8). brioku B ceTke ObLIH HIEHTHYHBI OTOKaM,
MCTIOJIh3yeMbIM HannoHampHBIM IEHTPOM JAaHHBIX 110 MCCIeoBaHuo cHera u jpaa CIHIA
JUTsE pacy€Ta KOHIICHTPAIIUY JibJia B MUPOBOM OKeaHe.

st Tex 6JI0KOB, Uepe3 KOTOPbIe MPOXOIUIIN YUETHBIE TPAHCEKTHI, ObUIH OMPEACIICHBI
JIOTIOJTHUTEIILHBIC TIApaMeTPhI: 00Ias JUTMHA BCEX TPAHCEKT B Ipejieiax OJI0Ka B KIJIOMETpaXx;
CpeHss MMPHHA TPAHCEKT B KMJIOMETPaXx; TUIOIIA/h JIbJA, IIOKPHITAs YYETHRIMHU TPAHCEK-
TaMH, B KBaJ[PaTHBIX KWJIOMETpaX; KOJHMIECTBO TIONIEHEH, YUTEHHBIX B Mpe/enax yaéTHON
MTOJIOCHI OTIETHHO JUTSl KaKI0To BHaa. M3aMepenus nposoanau B mporpamme QGIS (Bepcus
2.2 — Valmiera).

I[HH Kaxxaoro 6HOKa C y‘-IéTHI)IMI/I TPaHCEKTaMU BBIYHCJISIN IIJIOTHOCTD 3aJICTaHUsA
TIoNIeHeH (IIT./KM?) OTJEIBHO 110 BUAM M JUTS BCEX JKUBOTHBIX B 1iesioM (Kamepon u np.,
2012).

st nonyyeHust OEHOK YMCIEHHOCTH TIOJIEHEW Ha BCE OKPBITOM JIbJJOM YAaCTH aKBa-
Topuu OXOTCKOTO MOPSI HCIIONIF30BAIA T€HEPAIN30BaHHbBIE INHEHHBIE MOIETH (CEMEHCTBO
KBa3HUIIyaCCOH) C PacCTOSIHUEM JI0 Oepera, pacCTOSTHUEM JI0 KPOMKH Iiiejib(a 1 [IIyOuHOH B
Ka4yeCTBE JIMHEHHBIX npenukTopos (Zuur et al., 2009).

Pe3y.]'ll)TaTl)l H UX 06cy>lc21e}me

ABHaIMOHHBIN YYET 1e0BbIX (POpM TrOEHEeH poBouiics B OxoTckoM Mope 1, 2, 5,
6, 71 9 maa 2013 r. U3-3a TymaHOB B palloHE IJIAHUPYEMBIX MOJIETOB CaMOJIET HE JIETal
3, 4 u 8 mas. PaifoH mon€ToB 0XBaThIBAM MPAKTHYECKH BCIO MOKPHITYIO JIBJIOM aKBaTOPUIO
Mopst. Cxema MapIIpyTOB MOJIETOB MOKa3aHa Ha puC. 9. Asponoptsl 6azupoBanus: Occopa,
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Puc. 8. Cxema Hymepanuu OJIOKOB: a — IS CeBepO-3ama Hoi yacTu OXOTCKOTO MOpsT; & — IS
akBatopuit y 0. Caxanus. [lpepuvisucmoti aunuell TIOKa3aHBI TPAHUIIBI JISTOBOTO TIOKPOBA B TIEPHOL
BBITIOJTHEHNSI aBUACHEMKH
Fig. 8. Blocks numeration: a — for the northwestern Okhotsk Sea; 6 — for the water area at

Sakhalin Island. Dashed line shows the ice cover borders in the time of the air survey

2
\

Maragan, Oxotck, Tykun, Oxa, Hornuku, FOxuo-Caxanuuck. [1o1ETbl 0Cy1IeCTBIISIN IIpe-
umymecTBeHHO ¢ 10 10 18 Jac 1mo MecTHOMY BPEMEHH B XOPOIIYIO TIOroay: 0e3 0CaIKOB,
TyMaHOB, TIPH HEOOIBIIOM BeTpe. OOIIas MpOTsHKEHHOCTh YIETHBIX TaJICOB 32 BCE MTONETHI
coctaBmna 5617 xm.

[To pe3ynbraram aBuayd4E€THBIX padoT 244 Gioka 13 639 GJIOKOB CO JIbJIOM OBLIH TIO-
KPBIThI TPAaHCEKTaMH (OTCHATAs TEIIOBOM ChEMKOI IUIOLIa/b JbJa cocTaBmwia 2993 km?,
o0I111ast TWIoIIaIh JISIO0BOTO MOKpoBa — 242 000 km?).

Ha VK-n3006paxkenunsix Bcero 3apeructpuponano 5730 troneneit. M3 aToro konmmyecrsa
cotorpaduposano 4360 KuUBOTHBIX: 844 — akuObI, 453 — nmaxTaka, 721 — mapra, 1805 —
KPBUIATOK, 435 — IIEHKOB Pa3HBIX BUIOB ToeHeH 1 102 B3pocabIx 0co0H, BHIT KOTOPBIX HE
YIQIOCH OMPEICITUTh.

KonudecTBo TrONIEHEH, 3aperuCTPUPOBAHHBIX B IPeJieiax 0THOTO OJI0Ka, BAPLUPOBAIIO
ot 0 g0 227 (cpennee 22,8 mt., ME = 4,53 mT.), Habmtonaemast TNIOTHOCTh 3aJIeTaHUs JKHU-
BOTHBIX cocTaBiia ot 0 10 8,6 ocobu Ha 1 km? (cpeanee 1,8 mt./km?, ME = 0,244 mt./km?),
a cpemHss MPOTHKEHHOCTh TpaHCceKT coctaBmia 23,02 kM (ME = 1,65 xMm). JlanHble MO
BCTpEYaM TIOJICHEH C paseIeHIeM 110 BUaM TpeCTaBIcHBI B Ta0a. 2 1 Ha puc. 10 u 11.

[TepBuuHBIi aHATU3 JAaHHBIX TI0 BCTPEYAM BBISBHUII OTPECICHHBIC Pa3Inyus B pac-
MIpEeIeNICHUH TIOJICHEHW pa3HBIX BUOB B MpeAeiaX MOKPBITOM JIbI0M aKkBaTOPUH OXOTCKOTO
MOpsi. MakcHMalbHOE YMCIIO BCTpPEY OBUIO 3apEerMCTPUPOBAHO BJIOJIb CEBEPO-BOCTOYHOTO
mobepexns 0. CaxajuH, a TaKKe K CEBEPY OT OCTPOBA, BIOIh KPOMKH JIbJA.

JlaxTak XapakTepu30BaJIC] MUHUMAIIEHOW TIOTHOCTHIO 3aJIeTaHMsI CPEIHN BCEX pac-
cMaTpuBaeMbIX BIIOB. Kak mpaBwito, Ha Jb1y BCTPEYATNCH OAMHOYHBIC )KUBOTHBIC. 3aperu-
CTPUPOBAHHBIC )KUBOTHBIC, OUCBUTHO, TATOTEIHN K 00JIee MEITKOBOIHBIM paifOHAM aKBATOPUU,
a TakKe K pailoHaM ¢ BBICOKOH TJIOTHOCTHIO JIbJIA.
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01.05.2013
- 02.05.2013
-+—— 05.05.2013
=#— 07.05.2013

—a— 09.05.2013
—— ice edge

Puc. 9. Cxema mapuipytoB nmonéroB B Oxorckom Mope ¢ 1 mo 9 mast 2013 .
Fig. 9. Scheme of the survey conducted in the Okhotsk Sea on May 1-9, 2013

Tabmuua 2
HaGmromaeMble 3HaUYEHUS TUIOTHOCTH TIOJIEHEH B 00CIIEIOBAHHEBIX OTOKaX
o nauHbiM UK+doTochémku
Table 2
Seal distribution density in the surveyed blocks estimated by photo+IR aerial survey
[Toxazatenb Axunba | Jlaxrak | Kpsutarka | Jlapra | Illenxu
Pa3mep BoIOOPKH 1231 554 2271 959 583
MaxkcuManbsHast IIOTHOCTD, HIT./KM? 3,0 3,3 6,2 5,4 2,1
CpeHsist INIOTHOCTb, IIT./KM? 0,39 0,18 0,69 0,35 0,15
OmmoKa, mr./km? 0,069 0,052 0,156 0,107 0,043

Cxorkee paBHOMEPHOE pacIipe/ieieHne ObIJI0 XapaKTePHO ISt aKUObI, XOTSI TNTIOTHOCTH
3aJieraHus )XKUBOTHBIX ObLIA B CPEJIHEM TIOUTH BJIBOE BBIIIIE, YEM Y JIaXTaKa (COOTBETCTBEHHO
0,39 u 0,18 mt./kM?), 1 HaOMIOMAIKMCEH OTAENbHBIE OJ0KH B 30He TiryouHbI 200400 M ¢ 1mo-
BBIIICHHOM 110 CPABHEHHIO C COCETHIUMH paifOHaMH YHCIICHHOCTBIO TIOJICHEH JaHHOTO BU/IA.
Taxke cieayer OTMETUTb, YTO aKkuba HaXOAUJIACh MPEUMYILIECTBEHHO Ha JIbaX BBICOKOI
crenenu cruioueHHOCTH (80-90 %).

Jlapra BcTpeyanack NperMyIIECTBEHHO BIOJIb KPOMKH JIbJIa, ¥ INIOTHOCTH 3aJIeTaHus
Opl1a HamboJee BBICOKOH B CEBEPHBIX paiioHax OXOTcKoro Mops. BeTpeun mapru mpaktu-
YECKH OTCYTCTBOBAJIHM B 30HE MTyOHHbI Ooiee 400 M.
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Bearded (Maxtak)
MnoTHoCTb 3aneraHus
WT./629 KB.KM

© 0-001

= 0.01-50

= 50 -200

= 200 -800

= >3800
——Jlenosas kpomka

Ringed (Aku6a)
TMnoTHoCTL 3aneraHust
WT./629 KB.KM

© 0-0.01

= 0.01-50

= 50 -200

= 200 -800

= >3800
——Jlenosas kpomka

Puc. 10. [TnotHOCTB pacnpe/eneHus laxTaka (cjaeBa) U akuObl (CIpaBa), SKCTPaIioIMPOBaHHAS
TOJIBKO Ha 00CIIeJOBaHHBIC OJIOKH

Fig. 10. Bearded seal (left) and ringed seal (right) distribution density extrapolated onto the
surveyed blocks

Spotted (Napra)
MnoTHocTb 3aneranus
WT./629 KB.KM

© 0-001

= 0.01-50

= 50 -200

= 200 -800

= >3800
——Jlenosas kpomka

Ribbon (Kpeinatka)
MnoTHocTb 3aneranus
WT./629 KB.KM

© 0-001

= 0.01-50

= 50 -200

= 200 -800

= >3800
——Ilenosas kpomka

Puc. 11. IlmoTHOCTB pactipesiesieHus KpbUIATKH (€JIeBa) 1 JIapry (CmpaBa), 5KCTParoJMpOBaHHas
TOJIBKO Ha 00CIIe/JOBaHHBIE OJIOKH

Fig. 11. Ribbon seal (left) and spotted seal (right) distribution density extrapolated onto the
surveyed blocks

Kprinatka Obina pacnpeieneHa Takxke MpenMyIIeCTBEHHO BJI0JIb KPOMKH JIb/1a ¥ OOJIbIIe
e€ MOXXHO OBIJIO YBUIETH Ha ceBepo-BOCTOKe OT 0. CaxanuH. JKHBOTHBIE BCTPEUAIHCH KaK
Ha CIUIOYEHHBIX JIbJIaX, TaK U B pallOHaX ¢ HU3KOM CIUIOYEHHOCThIO. KpbulaTka XapakTepu-
30Bajiach HaUOOJIBIICH TIIOTHOCTRIO 3aJIeTaHusl 10 CPABHEHUIO C IPYTUMHU BUIAMHU.

OrieHka 001I1eH YMCICHHOCTH MOMYJISLU JIETOBBIX (OPM TIOJICHEH HE MTPEACTaBIISETCS
BO3MO)KHOH B CBSI3U C OTCYTCTBUEM JAHHBIX O BEPOATHOCTU HAXOXKACHHUS )KUBOTHBIX B BOJIC
B TMIEPHOJT MTPOBEACHUS YYETHBIX padOT, TOATOMY ObILlIa TIOTyYeHa YHCICHHOCTh TIOJICHEH
pa3HBIX BUIOB, HAXOAAITUXCS Ha Jbay. [lorydeHHbIe OIIeHKH, a Takke TpaHuIbl 95 %-HbIX
JIOBEPUTEIILHBIX HHTEPBAIIOB U KO3(D(DHUITMEHTOB BapUAIIMU IIPUBE/CHBI B Ta0II. 3.
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Tab6iuuma 3

Pesynbrarbl pacyéra 4UCIICHHOCTH TIOJICHEH C MCIIONB30BaHHEM BBIOPAHHBIX MOJIEIIEH SKCTPATIONSILIAN

Table 3

Estimation of the seal species abundance using quasi-GLM extrapolation

IToxa3arenb

Axuba

JlaxTax

Kpsuiatka

Jlapra

OneHKa YHCJIEHHOCTH

88253

39743

181179

84356

95 %-Hblil 1OBEPUTEIbHbIH HHTEPBAT

64120-130320

27868-60026

118392-316995

55172-113540

Koadduunent Bapuaryn

0,187

0,202

0,274

0,173

OCHOBHBbIE JJaHHBIC, TTOTyYeHHBIC BO BpEMsI aBUaChEMOK JISZIOBBIX ()OPM TIOJIEHEH, C
pa3OMBKOH 110 00CIIEIOBAaHHBIM OJTIOKaM TIPEICTaBICHBI B TA0I. 4.

Tabmuua 4
Pacnpeenenue TroneHel mo 06cae10BaHHBIM OT0KaM
Table 4
Distribution of seals by the surveyed blocks

= E : ] ~

= < Lg 5 E E o o L) S o 2 8

I = < P = 8 g g ) 5 = 2 =
Sle| BB s B2l ElE]s s
[3) % o 5] g S ° o i = 2 E =

g 2 A 5 2 3 B = E g e 2 2

S S & & = =i s 5 < = = g

=¢ = S g s s | €| E| & E| &l & 8

2 = | E|E| 2|25 &8 5

= = = £ < |z <

S|

02.05.13 | 5001 | 142.162 59.074 13,9 0,14 0 0 0 0 0 0 4
02.05.13 | 5002 | 142.497 59.217 256 | 0,14 0 0 0 0 0 0 8
02.05.13 | 5007 | 141.760 58.602 63,0 | 0,14 0 0 0 0 0 0 18
02.05.13 | 5008 | 142.088 58.746 76,1 0,14 2 1 0 2 0 0 26
02.05.13 | 5009 | 142.420 58.890 394 | 0,14 0 0 0 0 0 0 4
02.05.13 | 5010 | 142.754 59.032 30,7 0,14 2 1 2 0 1 2 18
07.05.13 | 5025 | 139.499 57.232 243 0,59 0 1 0 0 0 0 1
07.05.13 | 5026 | 139.803 57.384 13,9 0,56 1 0 0 0 0 0 1
07.05.13 | 5029 | 140.735 57.833 18,2 0,56 12 0 0 0 0 0 15
07.05.13 | 5030 | 141.051 57.981 15,1 0,56 2 1 0 2 0 0 6
02.05.13 | 5032 | 141.692 58.274 10,8 0,14 0 0 0 0 0 0 4
02.05.13 | 5033 | 142.016 58.418 32,0 | 0,14 0 0 0 1 0 0 22
02.05.13 | 5034 | 142.344 58.562 23,7 0,14 0 0 0 1 0 0 20
02.05.13 | 5035 | 142.674 58.704 22,2 0,14 2 0 4 2 0 0 14
02.05.13 | 5036 | 143.008 58.845 25,7 0,14 0 0 5 4 0 1 25
02.05.13 | 5037 | 143.344 58.985 2.7 0,14 0 0 1 1 0 0 3
02.05.13 | 5039 | 144.026 59.262 1,6 0,14 0 0 0 0 0 0 0
02.05.13 | 5040 | 144.371 59.399 8,0 0,14 0 1 0 0 0 0 1
07.05.13 | 5055 | 139.455 56.901 21,8 0,55 1 0 0 0 0 0 1
07.05.13 | 5056 | 139.756 57.053 8,5 0,54 1 0 0 0 0 0 1
07.05.13 | 5057 | 140.061 57.204 25,7 0,56 4 0 0 3 0 0 7
07.05.13 | 5059 | 140.678 57.503 15,7 0,58 4 0 0 3 0 0 8
07.05.13 | 5060 | 140.991 57.651 16,8 0,58 3 0 0 2 1 0 6
07.05.13 | 5061 | 141.306 57.799 25,9 0,56 2 0 2 6 1 0 12
02.05.13 | 5065 | 141.624 57.945 16,2 0,14 0 0 0 0 0 0 5
02.05.13 | 5066 | 142.926 58.518 37,0 | 0,14 0 0 7 6 1 0 39
02.05.13 | 5069 | 143.932 58.936 30,2 0,14 0 0 3 0 0 0 12
02.05.13 | 5070 | 144.274 59.073 28,7 0,14 1 0 1 3 0 0 22
02.05.13 | 5071 | 144.618 59.208 28,9 0,14 0 0 0 0 0 0 10
07.05.13 | 5087 | 139412 56.569 7,1 0,56 0 0 0 0 0 0 1
07.05.13 | 5088 | 139.710 56.722 22,6 | 0,55 1 1 0 2 0 0 4
07.05.13 | 5090 | 140.316 57.024 24,3 0,57 1 0 1 9 0 0 12
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IIponomxkenue Tadmn. 4
Table 4 continued
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07.05.13 | 5091 | 140.622 | 57.173 2,2 0,58 0 0 0 0 0 1 1
07.05.13 | 5092 | 140.932 | 57.322 | 22,5 | 0,57 1 2 2 4 0 0 9
07.05.13 | 5094 | 141.559 | 57.615 7.8 | 0,58 0 0 3 6 0 2 12
07.05.13 | 5095 | 141.890 | 57.760 | 23,8 | 0,58 0 0 12 15 1 2 31
02.05.13 | 5104 | 144.862 | 59.018 5,3 0,14 0 0 0 1 0 0 2
02.05.13 | 5105 | 145.208 | 59.152 | 24,3 | 0,14 0 0 0 4 0 1 17
05.05.13 | 5116 | 138.498 | 55.774 | 15,8 | 0,61 2 0 0 0 0 0 4
05.05.13 | 5117 | 138.786 | 55.929 | 22,1 | 0,61 2 0 0 1 0 0 7
05.05.13 | 5118 | 139.077 | 56.084 | 31,5 | 0,61 6 0 0 0 0 0 13
07.05.13 | 5120 | 139.665 | 56.390 | 25,8 | 0,56 0 0 0 7 1 0 8
07.05.13 | 5121 | 139.963 | 56.542 | 21,6 | 0,56 0 0 2 14 0 9 25
07.05.13 | 5122 | 140.264 | 56.693 | 26,8 | 0,56 0 0 3 23 0 9 35
07.05.13 | 5123 | 140.568 | 56.843 | 23,8 | 0,58 5 0 2 10 1 4 28
07.05.13 | 5124 | 140.874 | 56.991 | 54,5 | 0,57 6 1 18 38 0 12 78
07.05.13 | 5125 | 141.182 | 57.139 | 4944 | 0,56 2 2 15 39 1 6 65
07.05.13 | 5126 | 141.494 | 57.286 | 52 | 0,56 0 0 1 1 0 1 3
07.05.13 | 5127 | 141.808 | 57.431 | 41,0 | 0,58 3 0 20 57 3 7 90
02.05.13 | 5138 | 142.125 | 57.576 | 224 | 0,14 0 0 7 2 0 1 11
02.05.13 | 5139 | 145.796 | 59.091 | 25,1 | 0,14 0 0 2 2 0 0 8
02.05.13 | 5140 | 146.147 | 59.222 | 3,1 | 0,14 0 0 0 0 0 0 0
05.05.13 | 5150 | 138.751 | 55.597 | 24,2 | 0,61 7 0 0 1 0 3 22
05.05.13 | 5152 | 139.328 | 55.906 | 23,3 | 0,60 4 3 0 3 0 1 17
07.05.13 | 5154 | 139916 | 56.211 | 58,8 | 0,57 6 0 7 42 4 9 68
07.05.13 | 5155 | 140.214 | 56.362 9,7 0,57 0 0 1 6 0 4 13
07.05.13 | 5158 | 141.122 | 56.809 | 28,1 | 0,56 4 0 23 12 1 2 42
07.05.13 | 5160 | 141.741 | 57.102 | 26,9 | 0,56 0 0 35 19 1 1 56
07.05.13 | 5161 | 142.055 | 57.247 1,5 | 0,58 0 0 0 1 0 0 1
02.05.13 | 5173 | 146.033 | 58.898 5,4 0,14 0 0 1 0 0 0 4
02.05.13 | 5174 | 146.382 | 59.028 | 23,9 | 0,14 0 0 2 0 0 0 10
02.05.13 | 5175 | 146.735 | 59.157 | 26,7 | 0,14 0 0 7 4 1 0 5
06.05.13 | 5183 | 138.434 | 55.108 | 34,2 | 0,52 6 5 0 0 0 0 17
06.05.13 | 5184 | 138.716 | 55.264 | 28,5 | 0,52 | 18 2 0 0 0 0 28
05.05.13 | 5185 | 139.000 | 55.419 | 6,6 | 0,61 1 0 0 0 0 0 2
05.05.13 | 5186 | 139.288 | 55.573 | 16,6 | 0,60 3 1 0 1 0 1 11
05.05.13 | 5187 | 139.577 | 55.727 | 24,1 | 0,60 5 0 0 8 1 10 29
06.05.13 | 5188 | 139.869 | 55.879 | 39,6 | 0,58 1 0 1 22 1 12 37
07.05.13 | 5189 | 140.164 | 56.030 | 24,7 | 0,57 1 0 1 6 1 0 9
02.05.13 | 5210 | 146.966 | 58.961 1,6 | 0,14 1 1 0 0 0 0 2
02.05.13 | 5211 | 147.320 | 59.088 | 27,2 | 0,14 0 0 2 0 0 0 5
02.05.13 | 5212 | 147.677 | 59.213 | 16,7 | 0,14 0 0 0 1 0 0 9
06.05.13 | 5220 | 138.125 | 54.617 | 11,2 | 0,53 2 0 0 0 0 0 2
06.05.13 | 5221 | 138.402 | 54.774 | 34,1 | 0,53 3 1 0 0 0 0 11
06.05.13 | 5222 | 138.681 | 54.931 1,9 | 0,53 0 1 0 0 0 0 1
06.05.13 | 5223 | 138.963 | 55.086 | 24,3 | 0,53 5 1 0 0 0 0 15
05.05.13 | 5225 | 139.534 | 55.394 | 23,4 | 0,60 6 1 0 0 1 0 22
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06.05.13 | 5227 | 140.115 | 55.698 | 55.6
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06.05.13 | 5228 | 140.410 | 55.849 | 24,8 | 0,58

07.05.13 | 5229 | 140.706 | 55.999 1,1 0,57

02.05.13 | 5251 | 147.902 | 59.016 8,3 0,14

01.05.13 | 5255 | 149.353 | 59.502 | 33,0 | 0,74

01.05.13 | 5256 | 149.723 | 59.620 | 18,3 | 0,74

06.05.13 | 5268 | 137.825 | 54.125 | 42,5 | 0,53

06.05.13 | 5269 | 138.097 | 54.283 | 24,6 | 0,53

06.05.13 | 5270 | 138.371 | 54.441 18,5 | 0,52

06.05.13 | 5273 | 139.209 | 54.908 | 27,9 | 0,53

05.05.13 | 5275 | 139.779 | 55.214 | 22,6 | 0,59

07.05.13 | 5277 | 140.359 | 55.517 | 27,5 | 0,58

05.05.13 | 5278 | 140.653 | 55.667 | 26,8 | 0,59

06.05.13 | 5279 | 140.949 | 55.816 | 29,6 | 0,57

01.05.13 | 5304 | 149.204 | 59.182 | 31,6 | 0,75

01.05.13 | 5305 | 149.570 | 59.301 0,6 0,75

06.05.13 | 5324 | 137.532 | 53.631 3,5 0,53

06.05.13 | 5325 | 137.799 | 53.790 | 37,6 | 0,53

06.05.13 | 5326 | 138.069 | 53.949 | 49,8 | 0,53

06.05.13 | 5327 | 138.341 | 54.107 | 27,3 | 0,53

06.05.13 | 5328 | 138.615 | 54.264 | 24,7 | 0,52

06.05.13 | 5329 | 138.891 | 54419 | 14,5 | 0,52

06.05.13 | 5331 | 139.451 | 54.729 | 28,3 | 0,54

05.05.13 | 5333 | 140.021 | 55.034 | 23,2 | 0,59
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07.05.13 | 5335 | 140.600 | 55.335 | 27,4 | 0,57
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06.05.13 | 5337 | 141.189 | 55.633 | 58,5 | 0,58 24 129
05.05.13 | 5338 | 141.487 | 55.780 | 13,6 | 0,57 22 31 63
01.05.13 | 5362 | 149.420 | 58.981 1,7 0,74 0 0 3
01.05.13 | 5363 | 149.784 | 59.099 | 30,7 | 0,74 2 0 20
06.05.13 | 5386 | 138.042 | 53.614 | 13,9 | 0,53 0 0 0
06.05.13 | 5387 | 138.311 | 53.772 4,4 0,53 0 0 0
06.05.13 | 5390 | 139.132 | 54.241 154 | 0,52 0 0 4
06.05.13 | 5391 | 139.411 | 54395 | 17,5 | 0,52 0 0 0
06.05.13 | 5392 | 139.692 | 54.549 | 26,8 | 0,55 0 0 38
05.05.13 | 5394 | 140.261 | 54.853 | 23,7 | 0,58 0 0 29
07.05.13 | 5396 | 140.839 | 55.153 | 28,2 | 0,56 0 8 28
07.05.13 | 5398 | 141.427 | 55.449 | 25,6 | 0,58 4 22 38
05.05.13 | 5399 | 141.724 | 55.595 | 53,7 | 0,57 79 83 187
01.05.13 | 5424 | 149.995 | 58.897 3,9 0,74 0 0 2
01.05.13 | 5425 | 150.360 | 59.013 | 28,5 | 0,74 3 0 29
06.05.13 | 5452 | 139.649 | 54.215 | 13,1 | 0,52 0 0 2
06.05.13 | 5453 | 139.930 | 54368 | 21,7 | 0,54 0 0 8
06.05.13 | 5454 | 140.213 | 54.520 | 21,9 | 0,56 0 0 20
05.05.13 | 5455 | 140.498 | 54.671 | 20,9 | 0,57 0 0 18
05.05.13 | 5456 | 140.785 | 54.820 2,0 0,57 0 0 2
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07.05.13 | 5457 | 141.075 54.969 26,0 | 0,57 8 1 0 5 0 0 14
06.05.13 | 5459 | 141.662 | 55.264 | 63,9 | 0,57 4 1 5 60 2 21 98
05.05.13 | 5460 | 141.959 | 55.410 2,6 | 0,57 1 0 0 3 0 0 3
01.05.13 | 5486 | 150.567 | 58.810 6,9 | 0,75 0 1 1 0 0 0 5
01.05.13 | 5487 | 150.933 58.924 29,1 0,74 0 2 15 0 5 9 56
06.05.13 | 5512 | 140.166 | 54.187 | 25,6 | 0,52 2 3 0 0 0 0 5
06.05.13 | 5513 | 140.448 | 54.338 | 24,1 | 0,56 5 0 0 0 0 0 8
05.05.13 | 5515 | 141.020 | 54.637 | 23,5 | 0,57 | 22 1 0 0 0 0 23
07.05.13 | 5516 | 141.309 | 54.785 4,7 | 0,59 3 0 0 0 0 0 3
06.05.13 | 5517 | 141.601 | 54.932 | 51,0 | 0,57 | 28 2 1 12 0 4 65
05.05.13 | 5518 | 141.895 | 55.079 | 13,3 | 0,57 6 0 0 6 0 3 34
07.05.13 | 5518 | 141.895 | 55.079 | 22,8 | 0,58 5 1 1 9 0 1 11
01.05.13 | 5546 | 151.136 | 58.720 9,6 | 0,83 0 3 0 0 0 0 8
01.05.13 | 5547 | 151.503 | 58.832 | 29,3 | 0,76 0 0 3 0 0 0 29
01.05.13 | 5548 | 151.873 | 58.943 5,3 0,74 0 0 0 0 0 0 6
06.05.13 | 5574 | 140.399 | 54.005 | 27,2 | 0,52 1 14 0 0 0 0 15
06.05.13 | 5575 | 140.681 | 54.155 | 26,2 | 0,56 10 13 0 0 0 0 24
05.05.13 | 5577 | 141.252 | 54453 | 22,9 | 0,56 9 5 0 0 0 0 20
07.05.13 | 5579 | 141.832 | 54.747 | 27,0 | 0,56 | 31 1 0 0 0 0 32
06.05.13 | 5580 | 142.125 | 54.893 | 43,2 | 0,57 16 3 0 14 0 0 33
05.05.13 | 5581 | 142.421 | 55.037 | 25,0 | 0,55 | 22 2 0 7 0 1 34
01.05.13 | 5610 | 152.070 | 58.736 | 21,8 | 0,75 0 1 2 0 1 2 15
01.05.13 | 5611 | 152.440 | 58.845 | 27,2 | 0,75 0 0 1 0 2 1 16
01.05.13 | 5612 | 152.813 58.953 8,0 0,74 0 2 0 0 0 0 8
06.05.13 | 5640 | 140.630 | 53.822 | 27,8 | 0,52 0 25 0 0 0 0 25
06.05.13 | 5641 | 140912 | 53972 | 26,7 | 0,56 8 17 0 0 0 0 26
05.05.13 | 5643 | 141.481 | 54.268 | 22,1 | 0,46 2 4 0 0 0 0 15
07.05.13 | 5645 | 142.060 54.561 23,3 0,56 9 2 0 0 0 0 14
07.05.13 | 5646 | 142.353 | 54.706 | 13,6 | 0,58 3 5 0 0 0 0 8
06.05.13 | 5647 | 142.648 | 54.850 | 13,7 | 0,57 10 1 0 0 0 1 17
05.05.13 | 5648 | 142.946 | 54.992 | 33,2 | 0,55 9 1 7 60 4 3 84
05.05.13 | 5649 | 143.246 | 55.134 | 12,7 | 0,55 2 0 5 18 0 0 27
01.05.13 | 5678 | 153.004 | 58.745 | 18,5 | 0,73 0 0 4 0 1 0 16
01.05.13 | 5679 | 153.378 | 58.850 | 25,0 | 0,74 0 3 5 0 2 1 11
01.05.13 | 5680 | 153.754 | 58.954 | 26,1 | 0,74 0 0 0 0 0 0 6
01.05.13 | 5681 | 154.133 | 59.057 | 252 | 0,74 0 1 0 0 0 1 6
01.05.13 | 5682 | 154.514 | 59.158 | 11,4 | 0,74 0 0 2 0 0 0 2
01.05.13 | 5684 | 155.283 | 59.356 1,5 091 0 0 0 0 0 0 0
06.05.13 | 5707 | 140.859 | 53.638 | 28,3 | 0,53 0 32 0 0 0 0 32
06.05.13 | 5708 | 141.140 | 53.787 | 26,0 | 0,58 3 10 0 0 0 0 18
05.05.13 | 5710 | 141.709 | 54.083 | 23,7 | 0,42 | 20 2 0 1 1 0 25
07.05.13 | 5712 | 142.287 | 54374 | 21,2 | 0,57 5 0 0 0 0 0 6
07.05.13 | 5714 | 142.873 | 54.661 | 25,3 | 0,59 | 18 4 0 4 0 0 26
05.05.13 | 5715 | 143.170 | 54.804 | 39,1 | 0,55 5 0 12 55 2 0 86
05.05.13 | 5716 | 143.470 | 54.945 7,7 | 0,55 4 0 0 25 1 0 30
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01.05.13 | 5749 | 154.695 58.947 13,9 0,73 0 1 0 0 0 0 1
01.05.13 | 5750 | 155.076 59.046 24,8 0,74 0 1 0 0 0 0 1
01.05.13 | 5751 | 155.460 59.144 18,0 | 0,78 0 1 0 0 0 0 1
06.05.13 | 5772 | 141.086 53.454 7,9 0,53 0 3 0 0 0 0 3
06.05.13 | 5773 | 141.366 53.603 21,9 0,56 0 0 0 0 0 0 3
06.05.13 | 5774 | 141.649 53.750 28,3 0,60 1 0 0 0 0 0 1
05.05.13 | 5775 | 141.934 53.897 22,6 | 0,29 4 3 0 0 0 0 12
07.05.13 | 5776 | 142.221 54.042 1,8 0,58 0 0 0 0 0 0 0
07.05.13 | 5777 | 142.511 54.187 19,4 | 0,58 0 0 0 0 0 0 0
06.05.13 | 5779 | 143.096 54.473 58,1 0,49 13 5 3 20 0 1 64
05.05.13 | 5780 | 143.392 54.614 5,8 0,55 1 0 1 4 0 1 9
06.05.13 | 5835 | 141.590 53.417 29,9 0,53 0 0 0 0 0 0 0
06.05.13 | 5836 | 141.872 53.564 42 0,57 0 0 0 0 0 0 0
05.05.13 | 5837 | 142.157 53.710 3,7 0,50 1 0 0 0 0 0 3
06.05.13 | 5837 | 142.157 53.710 30,1 0,60 3 0 0 0 0 0 1
06.05.13 | 5838 | 142.443 53.855 42,1 0,56 5 0 0 0 0 0 5
06.05.13 | 5840 | 143.023 54.141 39,7 0,46 4 1 0 2 0 0 9
06.05.13 | 5841 | 143.317 54.283 24,6 0,46 0 1 0 4 0 0 5
05.05.13 | 5900 | 142.664 53.667 52 0,64 0 0 0 0 0 0 0
06.05.13 | 5900 | 142.664 53.667 8,6 0,59 1 0 0 0 0 0 2
05.05.13 | 5901 | 142.952 53.810 15,0 | 0,56 0 0 0 0 0 0 0
06.05.13 | 5902 | 143.242 53.952 34,7 0,47 6 0 1 1 0 0 11
07.05.13 | 5961 | 143.169 53.620 32,7 0,62 3 5 1 0 0 0 9
07.05.13 | 5962 | 143.459 53.762 5,7 0,61 0 0 0 0 0 0 0
07.05.13 | 6017 | 143.384 53.430 18,1 0,62 0 0 0 1 0 0 2
07.05.13 | 6018 | 143.673 53.571 7,0 0,63 0 0 0 4 2 0 6
07.05.13 | 6071 | 143.597 53.240 26,4 | 0,64 0 0 5 21 1 1 28
07.05.13 | 6072 | 143.886 53.380 22,4 0,63 0 0 3 9 0 0 12
07.05.13 | 6124 | 143.239 52.766 18,5 0,63 0 5 0 0 0 0 5
07.05.13 | 6125 | 143.522 52.908 32,5 0,63 3 1 0 1 0 0 5
07.05.13 | 6126 | 143.808 53.048 10,7 0,63 0 0 3 3 0 0 7
07.05.13 | 6179 | 143.449 52.575 27,2 0,63 0 9 0 0 0 0 9
07.05.13 | 6180 | 143.732 52.716 16,2 0,64 0 1 2 8 0 0 12
07.05.13 | 6230 | 143.376 52.243 46,1 0,64 1 9 1 1 0 0 12
07.05.13 | 6231 | 143.657 52.384 29,6 | 0,64 4 31 0 4 1 0 41
07.05.13 | 6232 | 143.939 52.525 15,3 0,64 1 0 5 14 1 0 21
07.05.13 | 6282 | 143.280 51.910 20,0 | 0,64 1 23 1 0 1 0 26
07.05.13 | 6283 | 143.583 52.051 38,8 0,64 4 16 13 18 1 2 58
07.05.13 | 6284 | 143.863 52.192 12,5 0,65 0 0 13 5 0 0 18
09.05.13 | 6334 | 143.500 51.710 23,8 0,60 0 23 0 0 0 0 34
09.05.13 | 6383 | 143.714 51.526 8,5 0,60 2 5 0 0 0 1 27
09.05.13 | 6384 | 143.990 51.667 25,6 | 0,60 5 1 2 15 2 2 51
09.05.13 | 6433 | 143.915 51.334 32,5 0,59 5 3 5 27 1 3 85
09.05.13 | 6434 | 144.191 51.474 14,2 0,59 0 0 0 1 0 0 1
09.05.13 | 6481 | 143.570 50.859 10,0 | 0,59 1 5 0 0 0 0 6
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09.05.13 | 6482 | 143.841 51.000 31,3 | 0,59 12 16 0 2 1 0 39
09.05.13 | 6532 | 144.039 | 50.807 28,2 | 0,58 3 4 0 1 0 0 8
09.05.13 | 6587 | 144.235 50.613 3,1 0,58 0 0 0 0 0 0 0
09.05.13 | 6588 | 144.507 | 50.752 31,0 | 0,58 3 1 2 39 2 0 59
09.05.13 | 6643 | 144.701 50.557 12,0 | 0,57 4 0 3 29 0 0 43
09.05.13 | 6644 | 144.974 | 50.695 22,3 | 0,58 0 0 0 19 0 1 23
09.05.13 | 6694 | 144.086 | 49.944 19,9 | 0,58 9 6 0 0 0 0 20
09.05.13 | 6695 | 144.353 50.085 22,6 | 0,58 6 6 0 0 0 0 16
09.05.13 | 6696 | 144.622 | 50.224 274 | 0,58 10 6 13 17 0 0 61
09.05.13 | 6697 | 144.893 50.362 36,3 0,58 6 0 1 98 1 5 140
09.05.13 | 6698 | 145.166 50.499 17,5 0,58 1 0 0 3 1 1 7
09.05.13 | 6750 | 144.278 49.750 24,7 0,58 4 15 0 0 1 0 27
09.05.13 | 6751 | 144.545 49.890 3,6 0,58 2 1 0 0 0 0 3
09.05.13 | 6810 | 144.734 | 49.694 27,8 | 0,58 11 5 0 0 0 0 20
09.05.13 | 6870 | 144.922 | 49.498 34 0,58 0 0 0 2 0 0 2
09.05.13 | 6871 | 145.189 | 49.635 33,5 | 0,57 18 0 1 48 0 13 105
09.05.13 | 6927 | 144.580 | 49.024 34,8 | 0,57 11 5 1 0 0 1 21
09.05.13 | 6928 | 144.843 | 49.163 21,2 | 0,57 5 2 4 4 0 1 23
09.05.13 | 6929 | 145.108 | 49.301 32,0 | 0,57 8 0 7 61 2 24 129
09.05.13 | 6930 | 145.375 | 49.438 53,3 | 0,57 12 0 4 125 2 56 227
09.05.13 | 6931 | 145.643 | 49.574 7,2 0,57 0 0 0 0 0 1 1
09.05.13 | 6985 | 144.505 | 48.689 11,2 | 0,56 0 0 1 0 1 0 5
09.05.13 | 6986 | 144.766 | 48.828 10,3 | 0,56 8 1 0 1 0 2 18
09.05.13 | 6987 | 145.028 | 48.967 24,0 | 0,56 10 0 5 17 1 3 55
09.05.13 | 7036 | 142.915 | 47.496 25,1 0,56 0 0 0 0 0 0 0
09.05.13 | 7037 | 143.164 | 47.641 23,9 | 0,56 0 0 12 3 1 11 34
09.05.13 | 7038 | 143.414 | 47.785 28,9 | 0,56 1 0 27 18 2 11 91
09.05.13 | 7039 | 143.666 | 47.928 20,7 | 0,56 0 0 1 1 0 1 3
09.05.13 | 7040 | 143.919 | 48.071 242 | 0,56 0 0 4 1 0 25
09.05.13 | 7041 | 144.175 | 48.213 37,2 | 0,56 0 0 41 42 2 27 174
09.05.13 | 7042 | 144.431 48.353 38,3 | 0,56 2 0 63 30 6 15 171
09.05.13 | 7043 | 144.690 | 48.493 12,0 | 0,56 0 0 0 0 0 2 2
09.05.13 | 7044 | 144.950 | 48.632 31,9 | 0,56 0 0 42 32 1 15 132
09.05.13 | 7045 | 145.212 | 48.769 48,1 0,56 5 1 24 67 3 29 191
09.05.13 | 7046 | 145.475 | 48.906 5,3 0,56 0 0 0 1 0 0 2
HUroro 5617 844 | 453 | 721 | 1805 | 102 | 435 | 5730

3akjoueHue

ABuayuér BeinosiHeH B Mae 2013 1. B KOPOTKHE CPOKHU ITPU XOpollei moroje. Y 4ETHBIMU
rajicaMM paBHOMEPHO 00cIie1oBaH JIeT0BbIi TOKpoB OxoTckoro Mopsi. [lomyuen Oomnboi
00bEM JaHHBIX, THICSIYM CHUMKOB TIOJIeHeH B BuanMoM u MK-nuana3zonax, a Takske CHUMKOB
JIEI0BOI'O IOKPOBA, YTO ITO3BOJISIET 1aTh 00BEKTUBHYI0 HH()OPMALIHIO O COCTOSHUHU OIS
7e10BBIX (OopM TrONeHeH OXOTCKOTO MOPSL.
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WHcTpyMeHTanbHbIN MeTo yU€Ta TIONICHeH Ha Jibax padoraet apdekruBHo. KauecTBo
marepuanoB K- u ¢poTtochEMKH 03BOIISIET HAAEKHO PETUCTPUPOBATH U HICHTH(QHUIIUPOBATH
BUBI ToeHel. Jlons TroJeHed ¢ HeonmpeaeIeHHBIM BUIOM MO (POTOCHUMKAM COCTaBHIIA
Bcero 2 %.

Pazpaboranbl 1 peann30BaHbl ONTUMAIBHBIE CXEMbI MAPIIPYTOB MOJIETOB B OXOTCKOM
Mope I camonéTa-maboparopuu AH-38 «BocToky.

[lonyuen Gonbpmioit 06bEM MHCTPYMEHTAJIbHBIX NaHHBIX: poTOoCcHUMKOB, MK-
n300pakeHu i, BU3yallbHBIX HAOMIOACHUH, HABUTAIMOHHBIX [TapaMeTPOB 1 HH(OPMALIUH O
neoBoi o0ctanoBke. Ha ocHOBe 3TOr0 aBuayuéra co3nana 6a3a JaHHBIX MO TIOJICHSM C UX
nepcoHaNbHBIMU (GoTOrpadusiMHu U KOOPIUHATHO-BPEMEHHON MPHUBSI3KOH.

PazpaboranHas ”HCTpYMEHTaIbHAs TEXHOJIOTHSI MOKET OBITH B3$5ITa 332 OCHOBY B Oyay-
IIIUX aBHAydJETax JICAOBBIX (OpPM TIOJNICHEH B CeBEpHOM yacT THXOro okeaHa.

C ucnonp30BaHNEM TeHEPAIN30BAaHHBIX JMHEWHBIX MOJIETeH MOoTydeHa OleHKa Yrc-
JICHHOCTH JIEIOBBIX (DOpM TIOJICHEH, HaXOAALIMXCS Ha JIbJaxX Ha Bcel ruromaan OXoTCKOro
MOpsi, HO, YTOOBI JJaTh OIICHKY YHCICHHOCTH MOIMYJISIINM 110 KaXXIOMy BUAY JIEIOBBIX (OpPM
TIOJIEHEH pernoHa, He0OX0JMMO UMETh JTaHHbIE O COOTHOILICHUH BPEMEHU HAaXOXKICHHS K-
BOTHBIX Ha JIbJY U B BOJIC B MOMEHT ChbEMKH, KOTOPBIE MOTYT OBITh IOJy4E€HbI IOCPEACTBOM
CILyTHHKOBOTO MEUCHHMS TIOJICHEH.

VYuérueie padoter 2013 . — 3TO CaMOCTOSTENFHOE MCCIIEIOBaHNE, POBEAEHHOE 110
WHCTPYMEHTAIBHOM METOIMKE B OCOOBIX MOTOIHBIX M JIEIOBBIX ycnoBusix. [lomydueHHbie
Marepuanbl MOTYT OBITh UCIIOIB30BaHbI B KaUECTBE OCHOBBI Uil 00paOOTKU pa3inuYHbIMU
CTaTUCTUYECKUMH METOAAMH C IIEITbI0 ONIPEEIICHHSI YUCIIEHHOCTH TIOJIEHEH U YCTaHOBJIEHUS
B3aMMOCBSI3H MEX/1y PACIPEACICHUEM TIOJICHEH U ITapaMeTpaMu Cpeabl UX OOMTaHUs U Ip.

Buwipasicaem bnacooaprnocms amepuxanckum Koneeam uz Hayuonanvhoii nabopamopuu
10 MOPCKUM MAECKORUMAIOWUM ATACKUHCKO20 PblO006H020 YeHmpa HayuonanvHotl cycovl
Mopckoeo pvloonoscmea Hayuonanornoeo Aeenmcemesa no okeanam u ammocghepe (NMML,
AFSC, NMFS, NOAA) 3a ¢punancosyio noodepoicky pabomut (cpanm AB133F10CN0O355),
YeHHble 3aMeyanUsl U PeKOMeHOAYUU no MemoouKe 8blnoiHeHus pabom. Asuayuémsi mione-
Hell nPOBOOUNUCH NO NIAHY PADOM MEXCNPABUMENbCMBEHHO20 POCCUNICKO-AMEPUKAHCKO20
coanauierust 8 00IACMU OXPAanbl OKpydHcaioujetl cpeoul.

Asuayuém ycnewno nposeder 01az00aps CAadiCeHHOU pabome Cayicd xabaposckoll
asuaxomnanuu «Bocmoxy. Ocobyio 6nazodaprocms gvipasicaem enaguomy nuiomy H.A.
Kosnumuny, noo evicokonpogeccuoraibHblM pyKO8OOCHBEOM KOMOPO2O JNEMHbBIUL IKURANC
MOYHO 8bINOIHAL NOLEMHbIE 3A0AHUS 8 CLOHNCHOE 3UMHEe BPEMSI.

bonvuworii 6xknao 6 ocywecmanenue smoeo npoekma gueciu POO «Cogem no mopckum
maekonumarowum» u koukpemuo U.B. Cuenosa u C.HM. Cmupnosa. Aemopel cmamuu 8vipa-
HCarom UCKpeHu101o onazooaprocmos Hawum konneeam H.A. Yeprnook u B.B. Actomenko, ko-
mopule Kponomaugo oopadbomanu mamepuanst Cbémxu, moicsyu MK- u pomouzobpasiceruil.
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