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ABAOUATb POKIB B AHTAPKTULUI: OCHOBHI AOCAINHEHHA TA NEPCIMNEKTUBU

M.®. Moxux', B.A.Jlumeuxog?, B.M. ManaHuyk*
" HauioHanbHa akademist Hayk YKkpaitu, Kuie, YkpaiHa
? HaujioHarnbHuti aHmapkmu4Hul Haykosuli ueHmp MOH YkpaiHu, Kuis, YkpaiHa, uac@uac.gov.ua

Y 1995 poui Benuka bputaHis, BU3HaBLUM MOTYXXHUI HayKoBWUI noTeHUian YkpaiHu, nepena-
na i CBOK aHTapKTMYHYy cTaHujto ®apagen, Ska oTpumana Hassy Akagemik BepHagcbkun. Kpim
000B’A3KOBNX HAYKOBMX HanNpsiMiB, BU3Ha4eHNx MemopaHaymMoM npo nepefadvy cTaHuii, yKkpaiHCbKi
BYEHi 30cepeamnnvcb Ha PO3BUTKY HOBUX HaNpsiMiB AOCHIAKEHb, OKpeCcneHnx nepLuoo [lepxaBHoto
nporpamoto gocrigxeHo B AHTapktuui Ha 2002-2010 pp. lMNMporpama oTpumarna MikHapogHe Bu-
3HaHHS, i B 2004 poui YkpaiHa Habyna ctatycy KoHcynbTaTMBHOI CTOpOHM [loroBopy npo AHTapk-
TUKY. Y TOMY X poLi, BpaxoByto4mn 3aranbHogepxaBHe i MKHapOAHE 3HAaYeHHsI KOMMMEKCHUX Hay-
KOBUX AocnigxeHb B AHTapkTuui, Ykasom lNpesnageHTta YKpaiHu gepXaBHi yCTaHOBI YKpaiHCbKUi
aHTaApPKTUYHUIA UeHTp Oyno HagaHo cTaTyC HauioHaNbHOrO HaykoBOro LeHTpy. Y nuctonagi 2010
poky noctaHosot KabiHeTy MiHicTpis YkpaiHu 6yno npunHATO YMHHY [lepxaBHy LifiboBY HayKOBO-
TeXHiYHy nporpamy npoBefeHHa gocnimpkeHb B AHTapkTuui Ha 2011-2020 poku, sika nepenbadae
TeMaTuYHi JOCNIIKEeHHs 3a HanpsiMKamu, Lo NIATPUMYKOTbLCA MixHapogHum HaykoBuM KomiteTom
3 AHTapktnyHmx JocnigpkeHs (SCAR).

Y ponosigi nigBegeHo NigCyMKu HayKoBOI, NOMICTUYHOT Ta NPUPOOOOXOPOHHOI isiNbHOCTI B
AHTapKTUUi nonepeaHix 19-Tu yKpalHCbKMX aHTapKTUYHMX ekcrneauuin. HuHi Ha cTaHuii Akagemik
BepHagcbkun npautoe Bxe 20-Ta 3a nikoM KOMaHAa NOMSAPHUKIB. YCbOro 3a poku icHyBaHHA Y
HAHL| ctaHuito Bigsiganu 6nmsebko 300 BY4eHUX Ta daxisuis, 3 HUX noHag 50 — HeogHOpas3oBi yya-
CHUKWN eKkcriegmuin, Ski NpogeMOHCTpyBann pesynbTaTh CBITOBOro piBHA. Humn nposeaeHo 6esne-
pepBHi JOCHIMKEHHs1 Ta CTBOPEHO Ba3n AaHNUX MOHITOPUHIY HaABKOSMULLHLOMO cepefoBumLla B pano-
Hi cTaHUii Ha BCiX piBHAX reocdep — Big Nnitocdepy 40 reokocmocy. TpuBae BUKOHAHHS MibKHapoOa-
HMX 3060B’A3aHb 3 Nepegadi JaHuX JO CBITOBUX LEHTPIB.

PosrnsHyTo Ta cuctemaTtMsoBaHO pes3ynbTaTh (PyHAAMEeHTanbHUX | NpUKNagHuUX Jocri-
JXeHb, WO BUMKOHYBanuch y cnierpaui 3 29-ma HayKoBUMM yYCTaHOBaMW YKpaiHW i 3aKOpAOHHUMMU
naptHepamu. BigsHaveHo iX MO3WMTUBHY AMHaMIKy, akTyanbHiCTb Ta UIHHICTb Ans couianbHo-
€KOHOMIYHOro po3BUTKY AepkaBu. [1okasaHo, WO YKpaiHCLKi BYEHi, 3aCTOCOBYHOUYM HOBITHI BITYM3-
HAHI MeToan N TexHonoril, BiacTexunu dyHgameHTanbHi 3aKkOHOMIPHOCTI reonoriyHoi 6ygosu 3a-
xigHoT AHTapkTuku. Llen aHanis go3sonue nobygyeaty KOMMNMEKCHi reodisnyni mogeni, siki € 6aso-
BMM MaTepianoM AN BM3HAYEHHS AiNsHOK, NepCneKkTUBHUX Ha poaoBuMLia BYrNEBOAHIB Ta iHWNX
KOPUCHUX KOManuH. YnepLue B CBiTi BAANOCs MNOBHICTIO PEKOHCTPYOBATM aTMOCEpPHY LIMPKYNALito
MiBOeHHOT niBKynNi; po3pobneHo Moaenb AOBrOCTPOKOBOrO MPOrHO3yBaHHSA CTaHy O30HOBOI Aipw;
CTBOPEHO HOBI TepMOAWHAMIYHI MoAeni (POPMyBaHHSA KPWXKaAHOMO MOKPUBY aHTapKTUYHUX MOPIB.
OTpumaHi pesynbTati B3STO 32 OCHOBY CTBOPEHHS i BMPOBAKEHHSI CUCTEMU NPOrHO3YBaHHS Kni-
mMaTy Ta mirpadii 6iopecypcis y lliBoeHHin niBkyni. 3a JOMOMOroK0 YHiKanbHOI anapaTypu, Takox
pO3pO6neHol YKpaiHCLKMMW BYEHUMK, Breplle OoTpUMaHO [aHi Bapiauii enekTpoMarHiTHUX nonis
NPOTAroM OANHAAUSTUPIMHOIO LMKINY COHSAYHOI aKTUBHOCTI, WO OO3BOMSE 3HAYHO MOKPALLMTU TOY-
HICTb BiJHOBMNEHHS CBITOBOI rPO30BOI aKTMBHOCTI Ta OLHOK AOBroTpMBanux temnepaTtypHux TpeH-
AiB, O B KOHTEKCTi BUBYEHHS rnobanbHUX 3MiH KriMaTy TakoX AyXe BaXImBO.

BigsHa4eHo CTpiMKMIA po3BMTOK BionoriyHKX gocnigpkeHb. MNopsag 3 gocnigkeHHam BiopisHo-
MaHITTA Ta CTBOPEHHAM MOAENbLHOro NPominto Ha3eMHUX i MOPCbKUX ekocucTtem AHTapKTUYHOro
perioHy, yKpalHCbKi BYEHi YCNiLWHO 3AiNCHIOTL 6i0pO3BiAKY — MOLWYK NpoAyuUeHTiB BionoriyHo ak-
TUBHMX PEYOBWH, CTBOPIOKOTL KOMEKLil Ta YHIKanbHUN reHOOH aHTapKTUYHUX OpPraHi3MiB, XXUTTe-
3[aTHUX B YMOBaX HU3bKUX TemrnepaTyp, WO CTaHOBUTb HaA3BMYaHMI BIOTEXHOMNOrYHUI iHTEepecC
(6ionoriyHa posBiagka i NoB’A3aHi 3 Het NPoMUCHoBi BiOTEXHONOrT CTaHOBNATL Y PO3BMHEHUX Kpai-
Hax CBiTY NpubyTKoBMIN Bi3HEC 3 piYHUM JOXOAO0M Y MifbMOHM Jorapis). YnepLlue HaykoBo 0BrpyH-
TOBaHO HeOOXiAHICTb CTBOPEHHA Mepexi MOPCbKUX NiAOXOPOHHUX panoHiB (MOP) Ha 6a3i MoHiTo-
PUHrOBUX MOMIroHIB y pavoHi ctaHuil Akagemik BepHagcbkuid. Y pamkax nporpamun Kowmicii 3i 36e-
pexXeHHs MOPCbKNX xunemx pecypcis AHTapkTukn (AHTKOM) 3a YkpaiHoto odiuiiHo 3akpinneHo ABi



nNpnbepexxHi MOHITOPUHIOBI AINAHKN ANA CNOCTEPEXeHb 38 CTaHOM Ha3eMHUX eKocucTem. Y nepc-
nekTunei poboTa B LIbOMY HaNpPsIMKy MoknukaHa 3abe3nedunTn He TiNbKM CYyTO HAyKOBi Ta MacLUTabHi
NPUPOLOOXOPOHHI 3axoaun, a 1 nocnnnT noauuii Ykpaiim sk KoHcynbTtatneHoi CtopoHn [Jorosopy
Npo AHTapKTUKY.

3 meToro 30epexeHHs JOBKINMsS cTaHuii AkagemMik BepHaacbkuii posrfisiHyTO pesynbTaTn po-
3p06KM NPUPOLOOXOPOHHMX TEXHOIOriA, 30KpeMa, aBTOMaTM30BaHOT CUCTEMW PaHHLOrO Monepe-
OXKEHHS1 MOXINMBOCTI BUTOKY Manuea (Mpo BaXIMBICTb i NePCNeKTUBHICTbL OCTaHHBOI CBIAYNTbL (hakT
BKITtoYeHHs 1T 4o nnaHy pobotn COMNAP), 6ioTexHONOrii OYULLEHHA CTIYHUX BOA 3 BUKOPUCTaH-
HAM iIMMOBINi3oBaHMX aHTaAPKTUYHMX OpraHiaMiB. Yneplle B YKpaiHi CTBOPIOETLCA YHKLiOHANbHA
0asa gaHuMX aHTapKTUYHUX JOCHigXKeHb, WO A03BOMUTE HANBMXYMM YacoM iHTerpyBaTuchb y npo-
BigHi MixxHapogHi 6asn gaHux (SCAR, NASA). BigsHayeHo, Wo 3aBOSKM OCBOEHHIO AHTaPKTUKM
BiTYM3HSIHA Hayka HarpoMaguna LiHHMIA JOCBig, a YKpaiHa 36epirae novyecHun ctatyc AHTapKTUY-
HOT gepxxaBu. BpaxoBytoun 3HAYEHHSI aHTapKTUYHOT CTaHUil ANA PO3BUTKY BITYM3HSAHOI Ta CBITOBOI
HaykK, a Takox il NnpeacTaBHULBbKY dOYHKLiO, BKa3aHO Ha HEOOXIQHICTb HagaHHA 1A cTaTycy «Haui-
OHanbHe HagbaHHNAY.

OkKpecneHo HOBI FOPU3OHTU Ta NEPCNEKTUBK PO3BUTKY OOCAIAKEHb B AHTapKTULi, nigkpecne-
HO nNpobnemu, Wo NoTpebyloTb HeranHoro BUpIWeHHs. 30KpemMa, Bka3aHO Ha HeobxiaHiCTb moae-
pHi3auii obnagHaHHa cTaHuii Akagemik BepHaacbkmin, 3abesnedyeHHsa npaBoBux 3acag il yHKLio-
HyBaHHSA Ta couianbHOro 3axX1CTy yYaCHUKIB aHTaPKTUYHUX eKcrneanuin.

O6roBopeHo WNaAXu NornnbneHHs MikHapOAHOI chiBnpaLi, MOCUNEHHA OXOPOHW HaBKOMMWLL-
HbOro cepefoBuLLa Ta edPeKTUBHOIO YNPaBIiHHA NOACHKOK AISNbHICTIO B AHTapKTUYHOMY PErioHi
3 ypaxyBaHHAM TEHAEHLN MiKHApPO4HMX aHTapKTUYHUX AOCMiIKEeHb, BUKNaZeHUX y maTepianax
SCAR 1ta COMNAP.
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In 1995 the Great Britain transferred to Ukraine its Faraday station which was named
Akademik Vernadsky. In addition to the mandatory scientific areas defined by the Memorandum on
the station transfer, Ukrainian scientists have focused on the development of new areas of re-
search outlined by the first State Program of Research in Antarctica for 2001 — 2010. The Program
has received the international recognition and in 2004 Ukraine obtained the status of Consultative
Party to the Antarctic Treaty. In the same year, considering the national and international im-
portance of comprehensive research in Antarctica, the status of the National Scientific Center was
given to the State Institution Ukrainian Antarctic Center by the decree of the President. In Novem-
ber 2010 the effective State Special-Purpose Research Program in Antarctica for 2011-2020 was
adopted by the Decree of the Cabinet of Ministers. The Program provides for research sustained
by the Scientific Committee of Antarctic Research (SCAR).

The paper summarizes the results of scientific, logistic and environmental activities of nine-
teen Ukrainian Antarctic Expeditions. At the moment already 20" wintering team is working at
Vernadsky station. In the whole for the years of NASC existence the station was attended by near
300 scientists and specialists, near 50 of them — repeated members of expeditions, who demon-
strated world-class results; they conducted continuous research and created databases of envi-
ronmental monitoring in the vicinity of the station at all levels of Geospheres - from the lithosphere
to geospace. International obligations on data transfer to the world centers are met.

The results of basic and applied research which were carried out in collaboration with 29
Ukrainian Research Institutions as well as international partners are reviewed and systematized.
Their positive dynamics, relevance and value to the socio-economic development of the state were
noted. It is shown that Ukrainian scientists, using new domestic methods and technologies, have
revealed the fundamental laws of the geological structure of the West Antarctica. Their analysis
allowed creating comprehensive geophysical models being the fundamental material for identifica-
tion of areas having prospects for deposits of hydrocarbon and other minerals. First in the world
we were able to fully reconstruct the atmospheric circulation in the Southern hemisphere, a model
of a long-term forecast of the ozone hole was developed, a new thermodynamic model of the for-
mation of the Antarctic seas ice cover was created. The received results were assumed as a basis
of creation and introduction of climate prediction system and bioresources migration in the South-
ern hemisphere. With a help of unique equipment, developed by Ukrainian scientists, electromag-
netic fields variation data over a period of eleven — year solar cycle were received. This will allow
significantly improving the accuracy of renewal of global thunderstorm activity and assessments of
long-term temperature trends, and in the scope of global climate change studies this is of great
importance.

Rapid development of biological research is noted. Along with biodiversity research and
creation of model profile of terrestrial and marine ecosystems of Antarctic region, Ukrainian scien-
tists successfully carry out bioprospecting — search of producers of biologically active substances,
create collections and unique gene pool of Antarctic organisms active under low temperature con-
ditions and that is of extreme biotechnological interest (bioprospecting and relating industrial bio-
technologies represent in developed countries a profitable business with a yearly income of million
USA dollars). For the first time the necessity of creation of Marine Protected Areas (MPA) Network
on the basis of long-term monitoring sites in the vicinity of Vernadsky station is grounded. Two
coastal long-term monitoring sites for observation of terrestrial ecosystems state within the frame-
work of the program of Commission for the Conservation of Antarctic Marine Living Resources
(CCAMLR) are officially assigned to Ukraine. In prospect work in this direction is designed to pro-
vide not only a purely scientific and large-scale environmental protection measures, but also to
strengthen the position of Ukraine as a Antarctic Treaty Consultative Party.



The development of environmental technologies at Vernadsky station, including the Auto-
mated Early Warning System for Fuel Tanks (due to its importance and prospects it was included
into the COMNAP Strategic Projects List) as well as biotechnology for sewage treatment using
immobilized Antarctic organisms is considered. For the first time a functional data base of Antarctic
research, which will allow integrating into leading world-wide data bases (SCAR, NASA) is being
developed in Ukraine. It was noted that owing to Antarctic exploration Ukrainian science has got a
valuable experience and Ukraine holds honorary status of an Antarctic state. Due to importance of
Vernadsky station for the development of both domestic and world-wide science (and its repre-
sentative mission as well), it was suggested to include Vernadsky station research complex to the
list of Scientific objects having the status of the National Heritage.

Also, new horizons and prospects for Antarctic science as well as challenges demanding an
immediate solution were identified. Particularly, it was pointed to the necessity of Vernadsky station
modernization and guaranteeing of its legal principles as well as social security for Antarctic expe-
dition’s members.

The ways of growth of international cooperation, strengthening of environmental protection,
and effective management of human activities within Antarctic area taking into account internation-
al Antarctic research trends highlighted by SCAR and COMNAP were discussed.
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HOBBIE HAMPABNEHUA BUOJIOTMYECKNX I/ICCHEJJ,OBAHI/II?I, NPOBOAUMbIX
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locydapcmeeHHoe Hay4YHo-rpou3gsodcmeeHHoe obbeduHeHue «HayqHo-npakmudeckul ueHmp HAH bena-
pycu no buopecypcamy»; e. MuHck; borodin@biobel.by

Bronorunyeckne nccnepgosaHnsa B AHTapkTuke 6binn Havatbl 6enopycckummn cneumannctamm
ewe B nepmop 16-n CoeeTckon aHTapKkTudeckon akcneguumm (1970-1972 rr.). Cnektp npoBenex-
HbIX MccrnefoBaHUi Bbln Ype3BbIYANHO LUMPOKMM — HAYMHAA OT U3YYEHUS] CE30HHbIX 3MEHEeHUN
npnbpexHbiX BuoueHo3oB Mops [enBuca, MHTEHCUBHOCTU ObIXaHWS MOPCKUX rMOAPOBUOHTOB U
3aKaHuymBas ornpegerieHMemM NepBUYHON NPOOYKLUMN Kak B MOPCKMX, Tak U B MPECHOBOAHBLIX 3KOCK-
ctemax. [nBepcudukauma HayyHblx nccrnegosaHmm Guonornyeckoro Npouns aktyanbHa U B Ha-
cTosilee Bpems. Hapsgy € Knaccvyeckummn HanpasneHus MU, OPUEHTUPOBAHHBLIMU Ha U3yYeHue
pernoHarnbHoOro uonormyeckoro pasHoobpasus, B nocrneaHee BpeMs pasBopayvmBaloTcsa paboThl,
Lenbil KOTOPbIX B KOHEYHOM UTOre ABMSIETCS YCTAHOBIIEHWE MPUYMH U 3aKOHOMEpPHOCTEN DYHK-
LUMOHNPOBaHNA BCeN BNOTbI B perMoHe uccrnegoBaHum.

Be3 ncnonb3oBaHusa cneunanMsavpoBaHHLIX METOOOB WUCCredoBaHWA, B TOM 4ucChe CoBpe-
MEHHbIX, Hanpumep, MOMNEKyNAPHO-TeHETUYECKMX, a Takke KOMMMEKCHbIX, 06beJNHALWMX MeTo-
ANYECKUIN annapaT CMEXHbIX eCTeCTBEHHOHAYYHbIX AUCUMUMNIVH, U3YYeHUe aHTapKTUYeCKUX Coob-
LwecTB HeBO3MOXHO. C 3TOM Lenblo NpouMCcXoauT NpUBNEYeHne CrneumanuctoB y3Koro npoduns,
3a4acTyl0 He MMeLWKUX NPSMOro OTHOLWLIEHUS K uccrnedoBaHnAM B AHTapKTUKe, HO obnagaroLmx
HeobxoanmMon NPUBopPHOM N MeToaudeckon bason.

B TeyeHme nocnegHMx HECKONbKMX JeT K UCCrefoBaHUaM, UMEKOLWMM OTHOLWEHNe K AHTapk-
TUKe, nof arnaon Guonormyeckoro HanpasneHus ObINn NpuBreYeHbl PU3MKN, XUMUKK, reororu,
NMMHOMOrM, no4ysoBefbl, MeTeoporiorn, knumartorniorn. CylecTBEHHO pacluMpeH CnekTp cobceT-
BEHHO OMONOrMYecKMX AUCUMMMNH, BOBMEYEHHbIX B AaHHbIA npouecc. B yacTHocTH, B TeyeHue
AByx 6enopyccknx aHTapktudeckmx akcneguuunn (5 n 7 bBAJ) kntoyeBbIM HanpaBneHneMm nccneno-
BaHWIN SBMANOCH MUKpobuonornyeckoe. C aHTapkTuiecknum bruonorndecknm matepuanom B bena-
pycu ceryac paboTaroT reHeTUKN, BUOXMMUKM, NaNeoHTONOrN.

MNokasaHbl NpsiMble KOPPEensuMOHHbIE CBSA3UM MEXAY WHTEHCUMBHOCTBIO YrbTpaduoreToBoro
N3NyYeHns 1 NITOTHOCTLIO BakTepuonnaHkToHa. MHMUMMPOBaHO UccrefoBaHWe 03epHOW ceauMeH-
Taumun. OcylecTBnseTCa HakonneHve AaHHbIX N0 BUOOBOMY COCTaBy M CTPYKType BOAOPOCHEBO-
BakTepuanbHOro Marta, MOKpbIBaloLWero AHO KPYMHbIX 03ep, a Takke cocTaBy boree rnyOuHHbIX
ocagkoB. M3 o3epa HwxHero B3fTa cepusi kepHoOB (MakcumanbHbin pasmep 1,75 m). CornacHo
npegeapuTernbHbIM MccnegoBaHnsam, Bo3pacT oparmeHTa kepHa Ha otpeske 40-45 cm coctaBns-
eT okono 5 Tbicay net. OxngaeTtcs, Y4To AeTarnbHble CMNOPOBOM U XMMUYECKUN aHanu3bl B COBOKYI-
HOCTW C onpegeneHveM abcontioTHOro Bo3pacTa PasfMyHbIX CrOeB KepHa MO3BONAT PEKOHCTPYM-
poBaTb NaneoknMmaTuyeckne nNpoLecchl 1 OCHOBHbIE MYTU U HanpaBneHus reHesnca BuoTbl B pe-
r’MOHe nccrneagoBaHuin,.

B TeueHue nocnegHux Tpex akcneauumn 6enopycckMMn creynanmctaMmmn ocyLLecTBnseTcs
oTbop nNpob Ha npoBedeHVE reHeTUYeCKUX UCcneoBaHUM C BKNOYeHMeM obpasuoB B hopmu-
pyrowminca B benapycu reHeTnyecknin 6aHk. Hayato popmmpoBaHme KONNeKkumm YUCTbIX KynbTyp
MUKPOOPraHn3moB (K HacTosILLeMy BpeMeHU M3 NPecHOBOAHbIX BOAOEMOB BblaeneHo 92 wramma
baktepui). I3 06pasuoB aHTapKTMYECKOro rpyHTa BbigeneHbl 6akTepnun-4ectTpykropbl HedpT poaa
Deinococcus (wtamm A2-6). HayaTo nsyyeHme 3HOOMUTHBIX COOOLLECTB, KOMMSIEKCOB MUKPOApPT-
ponoA, CBOOOAHOXUBYLLMX HUSLINX YepBen M NpoTUCToB. HayaTto nccnegosaHne GUOXMMUYECKMX
CBOWCTB MENaHMHOBbIX KOMMMEKCOB, BblAEMNEHHbIX M3 TEMHOOKPALLEHHbIX aHTapKTUYeCKUX BOAO-
pocnen n nuwanHunkos. MNpogorkaeTca HanonHeHne 6aHKOB JaHHbLIX MO BMONOrMYeCcKOMy pasHo-
obpasunio okpecTHocTen ropbl BeuepHssa (Xonmel Tanna, BoctouHas AHTapkTuka).

B nepcnektuse npegnonaraeTtcs 3adevCcTBOBaTb pasfnuyHble MeToAbl ANCTAHUMOHHOMO UC-
cnegoBaHus, B YaCTHOCTM, MOABOAHbLIA TenemMeTpuyeckui ynpasnsemMbin annapaT u cepuo bec-
NUMOTHBIX YNPaBnsieMbIX SleTaTeNbHbIX annapaTos.
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Biological researches in Antarctica by Belarusian specialists were started during the 16-th
Soviet Antarctic Expedition (1970-1972). Field of studies has been extremely wide, ranging from
the study of seasonal changes in coastal biocenoses of the Davis Sea, respiration rate of marine
hydrobionts and ending with the definition of primary production in marine and freshwater ecosys-
tems. Diversification of biological scientific researches is relevant at the moment. Along with the
classical fields focused on the regional biodiversity studies, recently deployed operations, the pur-
pose of which are the determination of the causes and patterns of the biota functioning in the re-
gion of research.

Studying the Antarctic community is impossible without using specialized methods, for ex-
ample molecular genetics and more complex, which are combined a methodology of related scien-
tific disciplines. For this purpose other specialists cooperation takes place, but they often directly
not related to researches in Antarctica and has necessary instrumentation and methodological
base.

Over the past few years physicists, chemists, geologists, limnologists, soil scientists, meteor-
ologists, climatologists were involved to Antarctic researches under the auspices of biological di-
rections. The range of the actual biological disciplines involved in this process is significantly ex-
panded. In particular, during the two Belarusian Antarctic expeditions (5-th and 7-th BAE) microbi-
ology was the key research area. With collected Antarctic biological material geneticists, biochem-
ists and paleontologists are working now in Belarus.

Direct correlation between the intensity of ultraviolet radiation and bacterial density has been
shown, study of lake sedimentation has been initiated. Data accumulation on the species composi-
tion and structure of algal-bacterial mat covering the bottom of large lakes, as well as the composi-
tion of the deeper sediments is implemented.

From the bottom of Nizhneye Lake a series of cores has been taken (maximum 1.75 m). Ac-
cording to preliminary researches age of the core fragment 40-45 cm is about 5000 years old. It is
expected that a detailed chemical analysis of spore in conjunction with the determination of the
absolute age of the various layers of the core will allow reconstructing paleoclimatic processes and
the main ways of biota genesis in the studied territory.

During the last three expeditions, samples for carrying out genetic researches were collected
by Belarusian specialists with inclusion of the samples into forming Belarusian genetic bank. For-
mation of a pure cultures collection of microorganisms has been initiated (by now 92 strains of bac-
teria is allocated from freshwater lakes). Bacteria-destructors of oil Deinococcus (strain A2-6) has
been allocated from Antarctic soil samples. Studying of endolith communities, microarthropoda
complexes, worms and protozoa has been started. Studying of the biochemical properties of
phaeochrous Antarctic algae and lichens melanin complexes has been started. Filling of data
banks on the biological diversity at mountain Vechrnyaya neighborhoods (Talla Hills, East Antarcti-
ca) is continued. In the future, it is intended to employ methods of remote studying, in particular
underwater telemetric operated vehicle and a series of pilotless aerial vehicles.
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PA3BUTUE CETU MOPCKUX OXPAHSAEMbIX PAMOHOB B AKBATOPUU
APTEHTUHCKUX OCTPOBOB (AHTAPKTUYECKASA CTAHLUIUA AKAOEMUK
BEPHAACKUWN, YKPAUHA)

A.FO. Ymeeckuu, C.FO. Ymeeckuu, M.FO. KonecHukoea, [.B. lLiImbipes, E.N. CeHHas
Xapbkoeckul HayuoHasbHbIl yHusepcumem umeHu B.H. Kapa3suHa, 61022 Xapbkos, YkpauHa.
autevsk@yandex.ua

Llenbtio npeactaBneHHOro nccrnegoBaHus sBSEeTCs co3gaHne U pasBuTue ceTm MOPCKUX OX-
paHsiembix parioHoB (MOP) B OKpeCTHOCTAX AHTapKTUYEeCKOM CTaHuun AkageMunk BepHagckun.

Ha ocHoBaHuMM NOABOAHbLIX MCCREAOBaHWMM NPenrioKeHO Cco3gaHMe MOPCKMX OXpaHAeMblX
parnoHoB B nponueax Stella Creek n Skua Creek. BoigenenHne MOP npoBegeHoO B COOTBETCTBUN C
npotokoniom NAGISA un akyctuyeckum obcrnefoBaHMeM Ha akBaTopum ApPreHTUHCKUX OCTPOBOB.
[na Ttoro 4ytobbl onpedenuTb CTPYKTYpPY M pasHoobpasne OGeHTOCHbIX COOBLLUEeCTB B akBaTopuu
ApreHTUHCKNX OCTPOBOB, BbINO BbinonHeHo 6oree 100 uccnegoBaTeNbCKMX CNYCKOB Mof BOAY Ha
rny6buHbl go 60 m (2003-2004 rr.) n 6onee 40 nccrnegoBaTenbCKMX CNYCKOB Ha rMybuHbl Jo 50 m
(2011-2012 rr.). Ana obcnepoBaHna osyx yxe BblaeneHHbix MOP B TedyeHue netHero cesoHa 19-n
YAD 2014 roga 6bino npoeegeHo 20 nccnegoBaTenbCKMX CNYCKOB Nog Bogy. OTW CNYCKU NpoBe-
OEeHbl AN uccrnegoBaHusl BUOOBOMO pa3HOOOpa3snsl, KaueCTBEHHOMO M KONMYECTBEHHOINO cocTaBa
©eHTOCHbIX coobulecTB, Bomacchl OTAenNbHbIX BUOOB, cbopa obpasuoB huto- 1 3006eHTOCa, a
Takke 4ns nonyyvyeHns oTo- n Buaeon3odpaxeHui.

B 2014 rogy TpaauUMOHHbIE MeTOoAbl UccrneaoBaHus 6eHTOCHbIX coobuiecTB Gbinn gonon-
HEeHbl aKyCTUYeckMMun HabnogeHnaMu ¢ mucnonb3oBaHmem kKaptnrnotrepa LOWRANCE HDS7®
(Echosounder+GPS). Akyctnyeckme gaHHble B dhopmatax s/2, usr n gpx boeinn obpaboTtaHbl npo-
roammHbiMn naketamm DrDepth® n Sonar Viewer, a 3atem koHBepTupoBaHbl B ArcGIS®. [Ons
panoHoB, paHee BblgeneHHbix kak MOP, nonyyeHbl geTannsnpoBaHHble N306paXeHns MOPCKOro
AHa n ux 3-D mogenun. CootBetcTtBne MOP pasnuyHbIM NpupoaooXpaHHbIM KaTeropmsiM nposepe-
HO C ucnonb3oBaHnem npoTokona «A tool to help selecting the appropriate IUCN categories and
governance types for protected area», KoTopbI BKtOYaeT npoLeaypy TECTUPOBAHMS C NOMOLLbIO
cneumanbHOM TecToBoW Tabnuubl U pacdeTa MHOEKCOB COOTBETCTBUA. [na pacyeta MHOEKCOB CO-
OTBETCTBUS paccMaTpuBanucCh YeTbipe cTaTyca NPUOPUTETHLIX 3agay:

- OCHOBHasl 3ajadva, KOTOpas BMOfIHE COOTBETCTBYET [OaHHOW KaTeropum unn dopme
ynpaenexus, — “17;

- BTOpWUYHas Lenb, AoNyCcTMMas B AaHHOW KaTeropum unm oopme ynpasneHus, — “2”;

- MNOTeHUManbHO AonyctuMas Lenb, kKoTopas OT4acTM COOTBETCTBYET AaHHOW KaTeropum
unu doopme ynpasneHus, — “3”;

- HenpuMeHuMa, He COOTBETCTBYET AaHHOMW kaTeropumn unm dopme ynpasrneHns —

MOP Stella Creek moxeT ObITb OTHECEH K KaTeropum la ¢ nngekcom 21. PaccynmTaHHbIA MH-
OEeKC coOTBeTCTBUSA Ana kateropum |IA HaxoauTtcsa B npeaenax 14-27.

MOP Skua Creek moxeT 6bITb OTHeceH K kateropuu lll ¢ nHoekcom 21. PaccumTaHHbIA UH-
aekc cooTBeTcTBUA Anga kateropum Il HaxoguTca B AgnanasoHe 19-27.

Onsa acppektmeHoro BoigeneHna MOP B akBaTtopum ApreHTUHCKMX OCTPOBOB ObIfo 3asioXeHO
NATb TpaHCcekT ¢ 14 HabnogaTenbHbIMU CTaHUMAMU. TpaHCEeKTbl ABASKOTCA S4POM Bbl4ENEHHOro
MOP Stella Creek. YHukanbHbii nogBoaHbii 06bekt Key Stone sansetca agpom MOP Skua
Creek. PaccuntaHHble nHaekcbl cooTBeTcTBUA no3sonsatoT npucsomte MOP Stella Creek n Skua
Creek kateropuni IA n Il MCOIT cooTBETCTBEHHO.

OcHoBaHnem ng Bbibopa onpedeneHHoro akBanbHOro KOMnsekca M3 coctaBa MOPCKUX OX-
paHsieMbIX paoHOB AoSmkHA 6biTb MHAopMaums 06 nx GuopasHoobpasmn. brota asngaetca npe-
KpacHbIM MAEHTUMKATOPOM AMHAMUYECKNX N3MEHEHUI YCIIOBUIA OKpY»KatoLlen cpefbl (Temnepa-
TYPbl N XMMMYECKOro cocTaBa BOAbl, MyOUHbI, YCHOBWIA OCBELLEHHOCTU U T. 4.), @ Takke UCTOpuU-
Yyecknx haktopoB. 30HMpPOBaHNE PaiOHOB OXpaHbl BruopasHoobpasnsa OOMKHO OCHOBbLIBATLCA Ha
TpPexXMepHOn MoaesNn, CBA3aHHOM C BOLHOM NOBEPXHOCTHLIO U KOHTYPOM JHa.
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The aim of this research is creating and developing the Marine Protected Area (MPA) net-
work in the vicinity of the Akademik Vernadsky Antarctic Station.

Based on underwater observations, the establishment of marine protected areas in Stella
Creek and Skua Creek straits were proposed. The selection of areas was carried out in accord-
ance with the protocol NAGISA and an acoustic bottom survey of the Argentine Islands water area.
In order to study the structure and biodiversity of benthic communities in the area of the Argentine
Islands, the underwater research was conducted. More than 100 research SCUBA-dives to depths
till 60 meters (2003-2004), and more than 40 research SCUBA-dives to depth till 50 meters (2011-
2012) were done. During the summer season of the 19th UAE in 2014, twenty research SCUBA-
dives were done to survey two already proposed MPAs. Research dives were done to estimate
species diversity, qualitative and quantitative composition of benthic communities and biomasses
of selected species to sample specimens of phyto- and zoobenthos and to take pictures and
videos.

In 2014 traditional methods of studying benthic communities were supplemented with an
acoustic survey using a Chartplotter LOWRANCE HDS7® (Echosounder+GPS). Acoustic data in
the formats s/2, usr and gpx were treated by the software packages DrDepth® and Sonar Viewer
and further converted into ArcGIS®. Detailed images of the seafloor and its 3D simulation were
done for geographical sites that were previously determined as MPAs. Compliance of a MPA to the
different categories is checked according to the procedure «A tool to help selecting the appropriate
IUCN categories and governance types for protected area», which involves testing for compliance
with the use of a special test table and index matching. For calculation of compliance indices, four
status priorities of objectives were considered:

- primary objective, it is consistent with this category or management form — “1”;

- secondary objective, it is allowable in this category or management form — “2”;

- potentially applicable objective, it partly corresponds to this category or management
form — “3”;

- not applicable, it is not consistent with this category or management form —

The Stella Creek MPA can be assigned to the la category with the index 21. The appropriate
compliance index for category la is in the range of 14-27.

The Skua Creek MPA can be assigned to the Ill category with the index 21. The appropriate
compliance index for category lll is in the range of 19-27.

In order to achieve effective selection of MPAs in the water area of the Argentine Islands, five
transects with 14 observation stations were planted. This was a criterion for the allocation of the
Stella Creek MPA. Recovering the unique underwater object Key Stone was a criterion for the
allocation of the Skua Creek MPA. Compliance indices allow assigning the Stella Creek and the
Skua Creek MPAs to the IUCN categories la and lll, respectively.

The ground to select certain aquatic components from the composition of marine protection
areas should be information on their biodiversity. The biota is a fine identifier of dynamic changes
of environmental conditions (temperature and chemical composition of the water, depth,
illuminance conditions etc.) and historical factors. The zoning of areas of biodiversity protection
should be based on three-dimensional models in connection with the water surface and the bottom
contour.
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MAIMHITOBAPIALIMHUA MOHITOPUHI HA YAC AKALLEMIK BEPHALICbKUU
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MoOHITOpUMHI YacoBMX 3MiH BEKTOpa eneKkTpoMarHiTHOT iHAYKLii (BekTopa Bise) s3HaxoouTb BCe
LuMpLle 3aCTOCyBaHHS NMPY BUBYEHHI NPOBICHUKIB 3eMMETPYCiB Yy CEMCMOaKTUBHUX panoHax CBITY.
3Ha4yHMIA OOCBIg AOCNiAKEeHb YacoBUX 3MiH BekTopiB Bise HakonnueHo B YkpaiHi, Kutai, AnoHii Ta
iHWKX KpaiHax. AHani3 GaraTtopiyHux padiB 3HavyeHb napameTpiB BekTopiB Bide, oTpumaHux Ha
KapnaTtcbkomy reoguHamiyHOMY MOMIroHi, Nokasas, WO B HUX NPUCYTHI Bapiauii pisHOT nepiognyHo-
CTi | NOXooKeHHS: A000BI, CE30HHI Ta eni3oanyHi, TPMBAMICTHO Bif, KiISTbKOX TUXKHIB A0 KiflbKOX Mics-
ui. MogibHi pedynbTat 6ynu oTpuUMaHi 1 ANs iHWWNX perioHiB CBITY.

[na BuBYEHHs aHOManbHMX eekTiB y YacoBMX psgax BekTopiB Bise Hamun Ha marHiTHin 06-
cepsatopii AlA (YAC Akagemik BepHaacbkuin) npoBeaeHo obpobKy Ta aHani3 marHitoBapiauiiHux
cnocTtepexeHb 3a 2005-2012 pp.. Y 2005-2010 pp. ana o6pobkn BUKOPUCTOBYBANMCL XBUSMHHI
3HaYEHHSA KOMMOHEHT NONs, WO A03BONMUIO 3HAWTU NepeaaBarnbHi PyHKUil Ta nobyaysaT ix Yaco-
Bi 3MiHK ans Bapiauin 3 nepiogamun 2.5-60 xB. Y 2011-2012 pp. 6yno BukopmuctaHo 1-cek AgaHi ma-
rHiToBapiauinHNX cnoctepexeHb. Y pesynbTaTi 06pobku 6yno oTpMmMaHO YacoBi PsSAN KOMMOHEHT
C. i C, BekTopiB Bize ans 6 gianasoHis. nepiogis 1™ — 60™.

AHania yacoBux psaiB MarHitopapiauinHux napameTpis Ha YAC cBiguuTb nNpo iX AOCUTb
cKnagHun xapakrtep. Y vacosux psagax C, i C, cnocrepiratoTbCa 3MiHW, SKi MalOTb KOSIMBHUIN Xapak-
Tep 3 pisHUMKM nepiogamu Ta amnniTygamu. Tak, Ce30HHI KONMBaHHA HarKpalle MposBRSTLCH Y
NiBHIYHIN KOMMOHEHTI BEKTOPIB iHAYKLUIT AnA Aiana3oHy nepioais 40™ — 60™, enizognyHi BiaXnnNeHHs
NPosIBNATLCA 34e0iNblIoro NigBULLIEHHSAM gucnepcii ogHiel Y 060X KOMMNOHEHT N4 Aiana3oHiB
nepiogis go 20™.

[nsa BusBnNeHHs 3B'A3KiB aHOMarnbHUX 3MiH KOMMOHEHT BeKTopiB Bise 3 3emneTpycamu BUKO-
HaHO X CMiBCTaBEHHA 3 CEMCMIYHICTIO perioHy, aKy oByMOBIOE ceicMoakTMBHa 30Ha [iBaeHHO-
AHTINbCBKOT Ayrn, wo onosicye mope Ckowa i npoTtoky [penka. NepeBaxkHa BinbLicTb eniueHTpiB
3ocepemxkeHa B3goBxX [lliBaeHHMx CaHOBMYEBUX OCTPOBIB, BiACTaHb 4O SKUX CTAHOBUTbL BGNU3bKO
2000 km. Hanbnwkdi Big CTaHuii 3emMneTpycu 3a Yyac iHCTPYMEHTarnbHUX CMOCTEPEXEHb 3apeecT-
poBaHo Ha BigctaHi 200 km (M=5.4), y panoHi YAC BOHM BigvyBalOTbCA 3 iHTEHCMBHICTIO
3-4 6anu 3a wkanot MSK-64.

MNMepepn kaTacTpodpivHum Yunincebkum 3emnetpycom 27.02.2010 p. 3 marHiTygoto M=8.8 3 ciu-
Hs 2009 p. no nuneHb 2010 p. y YacoBux psgax KOMMOHEHT BekTopa Bise cnoctepiranacs iHTeH-
cvBHa aHomanis. Hanbinw KoHTpacTHO BOHa nposiBunacsa Ansa gianasoHy nepiogis 2.5-5 xB. byno
BMCYHYTO rinoTe3y npo 3B’A30K aHoManii B napameTpax BekTopa Bize Ha YAC Akagemik BepHag-
Cbkui 3i 3ragaHum 3emnetpycom 2010 p.

Mpupoaa YacoBMx 3MiH BEKTOpa iHOYKLUiI NepeBaXxHO NOB'A3YETbCH 3 BapiauisiMy enekTpon-
POBIAHOCTI MPCBbKUX MOpid, CNpUYMHEHUX (DI3NKO-MEXaHIYHUMK NpoLiecaMn B 30HI NiAroTOBKN 3eM-
neTpycis. 3Baxal4yu Ha 3HaA4Hy BiACTaHb OO eniueHTpy uunincbkoro 3emnetpycy 2010 p., npo
3B‘A30K aHOManbHMX 3MiH Ha YAC 3 ujieto CEMCMIYHOO NoAiet0 04EBMOHO MOXHA rOBOPUTU fMLle
onocepeakoBaHoO, Yepes BTAryBaHHS B Npouec 1i NiArOTOBKM TEKTOHIYHO aKTUBHUX CTPYKTYP i po3-
nomis AHTaApKTUYHOMO NIBOCTPOBA. TakoK iHAMKATOPHOK 30HOK MOXYTb criyryBatn pudT bpaHc-
dina ta posnom LLeknToHa, B panoHi Skux BiabyBalTbCA aKTUBHI TEKTOHIYHI MpoLecy.

Y psai BunagkiB aHomarbHi 3MiHM KOMNOHEHT A i B nepefyloTb 3emneTpycam B panoHi Mops
Ckowa (Hanpuknag, 6.7.11, 7.8.11, 19.7.12, 2.9.12, 2.11.12), ane mMaloTb MiCLle TakoXX aHOMarsbHi
3MiHW BULLEe3ragaHux napameTpis, siki He CynpOBOAXYOTbCS 3emreTpycaMmu. KonvBaHHS MarHito-
BapiauinHMX napameTpiB Ta IX AUCNEPCiA, MOXINNBO, MOB‘A3aHi 3 BNIIMBOM 30BHILIHIX Akepen Ta
iHOYKLiMHMM BMSMBOM TOBLL OKeaHIYHOI BOAMW.

3a gaHumun BaratopiyHux (2006-2012 pp.) marHiToBapiauinHux cnoctepexeHb Ha YAC
Akagemik BepHaacbkmii nobygoBaHO 4acoBi psian KOMMOHEHT BEKTOPA iHAYKLiT Ta OOCRIAKEHO iX
YyacoBi 3MiHN. BuaBneHo aHomanbHi 3MiHM BekTopa Bise 3 pisHMMM nepiogamu Ta amnniTygoro:
PiYHi, ce30HHi, O06OoBI, a TakoX HenepiognyHi (enisognyHi). Mpupoda nepioanyHMX KONMBaHb



BEKTOpiB Bize nNoB'A3yeTbCs i3 BNAMBOM 30BHIWHIX gxeper. AHOManbHi 3MiHM BekTopiB Bise
Henepioagn4yHOro Xapaktepy MnoOB'A3YHTbCA 3 CENCMOTEKTOHIYHMMKU npouecamu Yy niTtocdepi
periony.
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MAGNETOVARIATION MONITORING AT THE UKRAINIAN ANTARCTIC STATION
AKADEMIK VERNADSKY

T. Klymkovych, V. Maksymchuk
Carpathian Branch of Subbotin Institute of Geophysics of NAS of Ukraine, Lviv,
vmaksymchuk@cb-igph.lviv.ua

Monitoring of temporal variations of Wise vector is widely used for earthquakes precursor
study in all seismic active regions of the World. Such a study is carried out in Ukraine, China, Ja-
pan and other countries. Different kind and nature of variations in Wise vector: diurnal, seasonal
and non-periodical (episodic) with duration from a few weeks till months have been detected by
analysis of long term data from the Carpathian geodynamic polygon Such results were proved in
other regions of the World.

The data of geomagnetic observatory AIA since 2005 to 2012 were used to study anomalous
changes of Wise vectors. For the time interval 2005 — 2010 the minute sampled data were used,
which allow us to obtain transfer function for periods 2.5 — 60 min. Also, the data sampled each
second were used for the time interval 2011 — 2012. So, the temporal changes of Wise vector
components C, and C, were obtained for six bands from 1 to 60 min.

Such analysis of induction parameters at the AIA shows their complex nature. In temporal
series of C, and C, one can see variations with tidal features and different periods and amplitudes.
The season variations can be well defined in the North component for periods 40 - 60 min. Episod-
ic variations are mainly characterized by an increased dispersion of one or both components for 20
min range.

To define a correlation of anomalous Wise vector with earthquakes their comparison with re-
gion seismicity related to the active seismic zone of the Southemn-Antilles arc (Scotia Sea and
Drake Passage) was done. Most of epicenters are located along the South Sandwich Isl. (about
2,000 km). The earthquakes nearest to the station during the observation period were registered
200 km far from (M=5.4) and were observed like 3 — 4 MSK-64 scale.

Before destructive earthquake in Chili (02.27.2010, M=8.8) during January, 2009 till July
2010) in the series of Wise vector an intensive anomaly was defined. It was most contrast in the
range 2.5 — 5 min. We decided that such anomaly in Wise vectors on the AlIA was related to men-
tioned earthquake in 2010.

The nature of induction vector temporal variations usually correlates with the variations of
electric conductivity of rocks, which depends from physical and mechanic processes in a zone of
earthquakes preparation. This case (from the point of view of such long distance) we can only im-
age, that what earthquake in Chili can be only preparation of tectonic activity of structures and
faults of the Antarctic Peninsula. Such zone of “indication” can play the Bransfield rift and Shackle-
ton fault (active tectonic processes have place nearby).

Sometimes anomalous variations of A and B components are leading for earthquakes near
Scotia Sea (ex 2.7.11, 7.8.11, 19.7.12, 2.9.12, 2.11.1) but have also anomalous variations of men-
tioned parameters, which were not correlated with earthquakes. Changes of magnetic variation
parameters and their dispersion can be related with external parameters and induction influence of
oceanic water mass.

During long-term investigations (2006 — 2012) of magnetic variations at the AlA station the
temporal series of induction vector and their temporal changes were plotted. The anomalous Wise
vector variations with different periods and amplitudes (annual, seasonal, diurnal and supernatural
— episodic) were defined. The nature of episodic variations is connected with external sources. The
non-periodic changes can be correlated with seismotectonic processes in the region
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AOCNIAXEHHA 3MIH NOBEPXHEBUX OB'€EMIB OCTPIBHUX JIbOAOBUKIB
AHTAPKTUYHOIO Y3BEPEXXA 3A PE3YJIbTATAMU KOMIMJIEKCHUX
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AHTapKTMga € yHikanbHUM MOMiroHoM AnSa OOCRIGXEHHS SK OOBrOCTPOKOBUX KMiMaTUYHMX
3MiH, TaK i guHamikn kpiocepu. Tak, 3axigHa yactmHa All € ogHMM 3 perioHiB HaNiIHTEHCUBHILLIOTO
NoTenniHHA Ha NnaHeTi, e cepefHbopiYHa TemnepaTtypa 3a ocTaHHi 60 pokis nigBuwmnace Ha 2.5
rpagyca. basoBum maTtepianoMm Takmx [OCRIAXEHb, pa3oM 3 METEOPOSOriYHUMU OaHUMK, €
iHpopmauisa npo AvHaMiky NbOAOBMKOBOIrO MOKpuBY. [1NA MOHITOPUHIY OCT@HHBLOrO Ta OLHKK
OWHaMIiKM OCTPIBHUX | BMBIAHUX MAaTEpPUKOBUX JbOAOBMKIB, HagYyTNMBUX OO0 OOBrOCTPOKOBUX
KniMmaTuU4HMX 3MiH, ©yno 3anponoHOBaHO 3acTocyBaTu UMGpoBUMA cTepeodoTorpaMmeTpUdHmm
MeTOZ Ta HaseMHe nasepHe CkaHyBaHHS

Po3pobneHo matematvyHy mogenb (Ha 3acagax umdpoBoi KiHemaTU4HOT dhoTorpammeTpir)
ANA BU3HAYeHHS KiNbKICHUX napameTpiB BMBIOHWX NbogoBukiB npunernoro ao YAC ysbepexxks
All. OB4yncneHo noBepxHeBi 06’eMN OCTPIBHUX NbOAOBUKIB, AKI HASABHO MOKa3anu CyTTEBI 3MiHU, a
BiTakK Lie BKa3ye Ha 3Ha4YHe TaHEeHHS NbOLOBUKIB. Tak, CTOCOBHO BUXOAY 3axigHOI YaCTUHM Nboao-
BuKa o. laniHge3 wBuMakicTb 3MiHM oB’eMiB y ekBiBaneHTi BogHoro crtoBna 3a 2002-2014
pp. ctaHoBuTb Big —0,8 go 1,3 M/p, a 4N4a niBAEHHOI YacTuUHKU Lpboro neogosuka — Big —0,2 go 0,6
mM/p. Ana nbogosuka Ha o. BiHTep 3MiHa LWIBMAKOCTI TAaHEHHSA B eKBiBaneHTi BOAHOro CTOBMNa 3a
nepiog 2003-2014 pp. ctaHoBuTb Big 0,2 o 0,6 m/p.
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STUDY OF CHANGES OF SURFACE VOLUME OF GLACIAL ANTARCTIC ISLAND
COAST ON THE RESULTS OF COMPLEX RESEARCH
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Antarctica is a unique testing ground for the study of long-term climate change, and for stud-
ies of the dynamics of cryosphere. The western part of the AP is a region of most intense warming
on the planet, where the average temperature during the last 60 years has increased at 2.5 de-
grees. The base material in such studies, along with meteorological data, there is information
about the dynamics of the ice sheet. To monitor it and assess the dynamics of island and output
continental glaciers, hypersensitive to long-term climate change, was proposed to use digital ste-
reo photogrammetry method and terrestrial laser scanning.

A mathematical model was developed (based on digital kinematic photogrammetry) to de-
termine a quantitative parameters of outlet glaciers adjacent to the Ukrainian Antarctic Station.
Was calculated volume of surface ice island that available showed significant changes, thus indi-
cating a considerable melting of glaciers. For instance, the output of the western part of the glacier
of Island Galindez velocity change of the volume in the equivalent of water column over the period
2002-2014 years ranging from 0.8 to 1.3 m/s, and for the southern part of the glacier from 0.2 to
0.6 m/s. For glacier of Island Winter velocity change in the equivalent of melting water column over
the period 2003-2014 years - ranging from 0.2 to 0.6 m/s.
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CuctemaTndecknin naTpyrb COCTOsHUS reokocmoca Ha YAC 6bin HayaT GpuTtaHckuMmun yde-
HbIMW BO BTOPOW MOMOBUHE npoLunoro crtonetsd. OCHOBHLIM MEeTOAOM ANArHOCTUKU ABASANCS He-
NPepbLIBHLIN MOHUTOPUHI 3NEKTPOMArHUTHbBIX MNOMNEen, KOTOPbIA OCYLLECTBNANCA NPXU NOMOLUM Mar-
HUTOoMeTpoB obcepBaTtopumn AIA, COB npnemMHMKOB U MOHO30HAA. YKpauHCKMMKU crieumanuctamu
Obina nposefeHa MoAepHM3auusa 3TOro0 U3MepuTenbHOro obopyaoBaHUS, MOBbLIWEHbI ero Tou-
HOCTb M YyBCTBUTEIIbHOCTb, @ TaKkKe OCYLLECTBIIEH NepeBo pernctTpauumn n XxpaHeHus OaHHbIX B
undpposon copmaTt. Ha ctaHuum 6binn yCcTaHOBMEHbI HOBble OTEYECTBEHHble N3MepuTerbHble
KOMMSEKCbl HENPepbIBHOMO MOHUTOPUHIa anekTpoMarHuTHbelx nonen B YHY-CHY n BY gnanasonax
AnvH BonH. B pamkax mexayHapogHoro npoekta LARISSA Ha YAC pabotaet GPS craHuus, no-
3BONAKOLLAA BOCCTaHaBNMBaTb MOSHOE JreKTPOHHOe coaepxaHne unoHocdepbl (M13C). Kpome
pas3BMTUA annapatHon 6a3bl, YKpauHCKMMK y4eHbIMK Bblnn paspaboTaHbl U BHepeHbl cneynanm-
3MpOBaHHbIe METOAMKN U NakeTbl NPUKNagHbIX nporpaMmm o6paboTkM AaHHbIX. B KayecTBe 0O6bekK-
TOB uccnegoBaHuMn BbIGpaHbl TpU rnobanbHble 3NeKTPOMarHUTHble pe3oHaTopbl — LWYMAaHOBCKUN
(LUP), noHoctepHbin anbgeeHoBcku (MAP) n marHutocdepHbin (MP). CnektpanbHasa u nonspum-
3aLMoHHasa obpaboTka pe3oHaHCHbLIX MOoren ABMSeTCs He TONbKO MHCTPYMEHTOM McCrefoBaHus
reokocMoca, HO 1 MO3BONSAET KOHTPONMPOBaTb UCTOYHUKM BO3DYXAEHUS 3TUX NPUPOAHBIX HAKOMNW-
Tenen sHeprum, QOPMUPYIOLLNX SNEKTPOMarHUTHbIM KnumaT 3emnn. OCHOBHbIM UCTOYHUKOM «3a-
nutkn» WP n NAP aBnseTca mmpoBas rpo3oBas akTUBHOCTb, @ MarHUTOCqepHble pe30HaHChl BO3-
OyxaalTCca BO3MYLLEHUSIMUA CONMHEYHOro BeTpa U renvocdepHoro MarHuTHoro nons. Cucrematu-
Yyeckvne HabniogeHus BY curHanoB Ha cBepxganbHUX paguvonuHUAX OAlT BO3MOXHOCTb OLEHU-
BaTb peakumio BepxHen noHocdepsbl Ha rnobanbHble BO3MYLLEHWUsI reokocMoca U «3abpocy arnek-
TPOMarHUTHOM 3HEPTNN N3 NPOMBILLNIEHHO Pa3BUTbIX permoHoB CeBepHOro nonywapus B AHTapk-
TuKy. Taknm obpasom, Ha YAC cosgaHa 1 ycnewHo yHKUMOHUPYET YHUKanbHasa aneKTpoMarHuT-
Hasi obcepBaTopusi, NpeAHas3HayYeHHasa A5 KOMMMEKCHbIX UccneoBaHUn QUHaMn4eckux npouec-
COB B reoKocMoce.

CerogHs onst o6paboTkn 1 aHanuMsa reokocMMYecknx HabnogeHnn B AHTapKTUKe OOCTYMHbI
BbICOKOTOYHbIE LMIPOBbIE AaHHbIE OCHOBHbLIX 3IEKTPOMArHUTHbLIX CEHCOpoB obcepBaTopun 3a
nocrnegHue 12 net HenpepbIBHbIX perncTpauuin, a MarHUTHbIE N MIOHOCKEPHbIE 3anNmncn HAKOMNEeHbI
3a HECKONbKO AeCATuneTnin. 3To 4arno BO3MOXHOCTb NOCTaBUTb U peLunTb NpobreMy AnarHOCTUKK
NOHOCepHO-MarHMTOCEPHbIX NPOLECCOB B MOSTHOM LUUKME COMHEYHOM aKTUBHOCTW, HavMHas C
Makcumyma 23-ro (2002 r.), oo makcumyma 24-ro uukna (2013 r.). B goknage npeacrtaBneHbl ce-
30HHbIE U MeXrogoBble 0COBEHHOCTM NOBEAEHUS KPUTUYECKOW YacTOTbl MOHOCEPHI, reOMarHnT-
HbIX nynbcauui knaccoB Pc1, Pc3, Pc4, rnobanbHbix pesoHaHcoB WP u WAP. Bapuauun
9TUX XapaKTepPUCTUK COMOCTaBfeHbl C fOKasnbHbIMA  M3MEHEHWSIMW  MarHUTHOro  Mons
(K-MHAaekcbl) n ¢ MUMPOBBLIMM AaHHBbIMW HABMOEHNA CONHEYHOM akKTMBHOCTU. K HMM OTHOCATCS
yucna Bonbda, MHTEHCMBHOCTb pagvMousnyyeHns Ha anuHe BomnHbl 10.7 ¢M 1 NOTOK PeHTreHoB-
CKOro usnydeHuns ¢ gnuHamm BonH 1-8 A. Mopdonormnyeckne ocobeHHOCTN ogMHHagUaTUNETHEN,
CE30HHOW U CYyTOYHOW MepnoanyHOCTEN PasfnNYHbIX 3NEKTPOMAarHUTHbIX XapakTepuCTUK reoKOCMO-
ca, ycTaHoBIreHHbIX Ha YAC, UHTepnpeTnpoBaHbl B pamMKax COBPEMEHHbIX (DM3NYEeCKUX Moaenemn
COJTHEYHO-3eMHOr0 B3ammogencTems. AnpobupoBaHHble Ha YAC MeTOANKM U TEXHONOMMU MOHMK-
TOPUHra 3reKTPOMarHUTHbLIX CBONCTB OKpYXaloLero npocTpaHCcTBa B HacTosLee BpeMS UCNOSb-
3yl0TCH ANs aHanornyHblxX uenen Ha gpyrmx obcepsatopusax B YkpavHe u B Apktuke. Cnegyet
OTMETUTb, YTO BOMBLUMHCTBO NPeACcTaBMeHHbIX B AOKNade pesynbTaToB NoflyyeHbl BnepBble, HO-
CAT OpUrMHarnbHbIN XapakTep 1 yXe LUMPOKO UUTUPYIOTCA B COBPEMEHHOW Hay4yHOW nepuoguke. B
paboTe Takke pacCMOTPeHbl AanbHeuluve NepcrnekTuBbl pasBUTUS reOKOCMUYECKUX uccrnegoBa-
HU YKpanHbl B AHTapKTUKe N B ApKTUKeE.
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GEOSPACE RESEARCHES AT UAS DURING 23 AND 24 SOLAR ACTIVITY CYCLES
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British scientists in the second half of the last century initiated systematic patrol of geospace
at UAS. Round-the-clock monitoring of electromagnetic fields, by the means of magnetometers
installed at AIA magnetic Observatory, VLF receivers and lonosonde was the main method of
diagnostic of near earth space environment. Ukrainian specialists have upgraded this measuring
equipment, have increased accuracy and sensitivity of sensors, and have provided data acquisition
and storing in digital form. New native measuring facilities for continuous monitoring of
electromagnetic fields in ULF-ELF and HF waveband were mounted at the station. GPS facility that
allows calculating of the total electron content of the ionosphere (TEC) was installed at UAS in the
framework of the international project LARISSA. In addition to the development of measuring
hardware, Ukrainian scientists have designed and implemented the original data processing
techniques and software. Three global electromagnetic resonators of the Earth - Schumann (SR),
lonospheric Alfven (IAR) and magnetospheric (MR) have been chosen as objects of study.
Spectral and polarization processing of resonance fields is not only the tool for geospace research,
but also provides the ability to study the sources of these natural energy storages, which determine
the electromagnetic climate of the Earth. The main sources of feeding of SR and IAR are the world
thunderstorm activity, while magnetospheric resonances are generated by the inhomogeneities of
solar wind and heliospheric magnetic field. Regular observations of super-long propagation of HF
signals permit to analyze the response of the upper ionosphere on the perturbations of the
geospace and estimate the penetration to Antarctica the electromagnetic energy from the
industrially developed areas of the northern hemisphere. Thus, unique electromagnetic
Observatory at UAS, intended for comprehensive study of dynamic processes in geospace was
established and successfully operates.

It should be noted that high-precision digital data from main electromagnetic sensors of the
Observatory for 12 years of continuous observations, as well as magnetic and ionospheric records
for several decades are available for processing at the present time. This made it possible to set
and successfully solve the problem of studying of ionosphere-magnetosphere processes in the
complete cycle of solar activity since the maximum of the 23rd solar cycle in 2002, up to the
maximum of the 24th cycle in 2013. In this work, the seasonal and interannual behavior of the
critical frequency of the ionosphere, characteristics of Pc1, Pc3, Pc4 geomagnetic pulsations, and
properties of global resonances SR and IAR are presented. Variations of these records have been
compared with local magnetic field changes (K-indexes of magnetic activity) and world solar data.
They include the Wolf numbers, the intensity of radio-signal with wavelength 10.7 cm and X-ray
flux in the range of 1-8 A. The morphological features of the 11-year, seasonal and daily
periodicities of the different electromagnetic characteristics of geospace, defined at UAS, were
interpreted in the framework of modern models of solar-terrestrial interaction. Methods and
techniques of the electromagnetic monitoring of near earth environment validated at UAS, are
implemented now for the similar purposes at other observatories in Ukraine and in Arctic. It worth
to note that the majority of results presented in this work are novel and are widely referenced in
modern scientific literature. The prospects of future development of geospace research of Ukraine
in Arctic and Antarctic are discussed as well.
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KITMMAT AHTAPKTUYECKOI'O NOJIYOCTPOBA, PETUOHAJIbHAA ATMOC®EPHAA
LUPKYNAUUA U METOA AONTOCTPOYHOIO NPOMHO3A

B.®. Mapma3uHoea, E.K. UeaHoea, B.E. Tumoghees
YKkpauHckul eudpomemeoposioaudeckull uHcmumym, Kues, vazira@gmail.com

HepnaBHee notenneHne B pamoHe AHTApPKTMYECKOro MoslyocTpoBa NPOWUCXOAMIIO B COOTBET-
CTBUWN C BPEMEHHBbIMW paMKaMu rnobanbHOro NOTENMEHNa N CONPOBOXAANOCh YMEHbLUEHWEM W3-
MEHYMBOCTN TemrnepaTypbl BO34yXa Ha pasHbiX BPEMEHHbIX Macluitabax, OT MeXrogoBon A0 Cy-
TOYHOW. Haumbonbluee noBbileHME TemnepaTypbl BO3gyxa 3aperucTpMpoBaHO Ha CTaHUMAX 3a-
nagHoro nobepexbss NMONyocTpoBa, B TOM 4McCie Mo AaHHbIM cTaHuum Akagemuk BepHagckui.
MoBbieHNe NpuU3eMHOM TemnepaTypbl BO3gyxa MPOMCXOAUT Ha OONbLUMHCTBE CTaHUMN AH-
TApKTUYECKOro  MOMlyoCTPOBa, OOHAKO  CE30HHbI  XOA4  MNPOsiBNsieTca  no-CBoemy, B
CBA3K C pasnuyHon oporpadmen, 0CoO6eHHO B CEBEPO-BOCTOYHOMN YacTn 3emnu Mpenama.

3a nepuogom noTenneHnsa B KoHue 20-ro Beka nocriegosano gecatunetune cnabon UameH-
YMBOCTM TeMnepaTypbl BO3ayxa Ha AHTapKTUYECKOM MOSTyOCTPOBE, C TEHAEHUMEN K NOXONOo4aHNo
B OTAeNbHble Ce30HbI. [locnegHne aecAtb neT nokasanu yyalleHue norogHbIX aHoManuim no gax-
HbIM aTMocdepHbIX OCagKoB, BeTpa, CE30HHOW TemnepaTypbl MOBEPXHOCTM MOPSi U MOPCKOro
nbga. lameHeHne pernoHanbHOro KnumaTa uccnegoBaHo nytem o6paboTkM psaoB MeTeoponoru-
Yyecknx HabnogeHnn, Npexae Bcero Ha ctaHuum AkageMuk BepHagckui, a Takke nytem n3yyvyeHust
aTMocdepHON LIMPKYnaLmu.

PernoHanbHasi atTmocepHas LUMpKynsaumsa nogBepriach M3MEHEHMIO MexXay nepvogamu no-
TenneHns u noxonogaHuss B cepeavHe 20 cCTONETMs, MOKasbiBas BbICOKYHD 3aBMCUMOCTb
noroabl Ha AHTapKTUY4ECKOM MONyOCTPOBE OT LMKMIOHOB, NepeMellatolmxcsa B npegenax nosica
NMOHMKEHHOIO AaBreHus, a Takke cybTponuyeckux rpebHen. MNMepuoa notenneHunsa B koHue 20-ro
CTONEeTUs CBA3aH C yCureHMeM 3anagHblX BETPOB U MHTEHCUUKALMKN LIMKITOHUYHOCTU; Perno-
HanbHOEe NoTEenneHne ycunmBaeTcsa Takke MECTHbIMU M3MEHEHUAMW MOrodHbIX ycnosuin. Ocober-
HOCTWN aTMOC(epHON LUMPKYNSaUMM NocrenHero AecaTuneTms cBsasaHbl ¢ npeobnagaHnem KBasnb-
NOKMPYHOLLNX CUHOMTUYECKMX TUMOB Or0-BOCTOYHOM YacTu TMXOro okeaHa v oXHOW ATnaHTuku. B
TOM 4YMCne OHM ONpPedensitoT Ce30HHble MOroAHble aHOManuu B panioHe AHTapKTUYEeCcKOro mnony-
ocTpoBa.

Ha ocHoBe [ByXMecs4HOW KBa3Mnepuoan4yHOCTU MO BPEMEHM U MPOCTPAHCTBY MNpearioXeH
MeTOon, AONrOCPOYHOro MpOorHo3a TemnepaTypbl Bo3gyxa Hag AHTAPKTMYECKMM MOyoCTPOBOM,
OTAEeNbHO Ha xorogHoe u Tennoe nonyroaus. MNpegnoxeHa aetannaMpoBaHHas cxema NporHosa,
Ha OCHOBe Knaccudukaumm Tuna Ce30HHOro xoga TemnepaTtypbl BO3ayxa, C UCMONb30BaHWEM Cy-
TOYHbIX AaHHbIX. CocTaBneH Ce30HHbIN NMPOrHO3 Ha He3aBUCUMOM MaTepuane oTAeNbHbIX NEeTHUX
Ce30HOB Ha cTaHumu Akagemuk BepHaackuin. PacyeTHasi cxema nogroToBreHa ans onepaTtvBHOM
paboThbl.
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CIRCULATION AND BASICS FOR THE LONG-TERM FORECASTING
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Recent warming episode in the Antarctic Peninsula (AP) region has been progressed in line
with time frames of global warming and is accompanied by decrease of air temperature ranges on
different timescales from annual to daily. A maximum rate of warming is registered on the stations
at the west Peninsula coast, close to Vernadsky station. After the turn of millennia the rate of
warming has somewhat decreased. Multi-years’ growth of near surface temperatures occurred
differently by seasons on stations with various topography, with the most variety at north-east Gra-
ham Land.

A period of distinct near-surface warming in the late 20th century was followed a decade of
weak variability in the near-surface air temperatures on the Antarctic Peninsula stations with ten-
dency to cooling. Latest decade showed frequent anomalies in precipitation, winds, seasonal sea
surface temperatures, and sea ice. Spatial and temporal characteristics of regional climate are
described, with significant seasonal and topography-dependant variability. Long-term dynamics of
meteorological records on AP stations is juxtaposed against main climatic modes; predominant
atmospheric circulation patterns are distinguished for different climate periods.

Regional atmospheric circulation has been significantly changed between coldest and warm-
est periods, showing high sensitivity of AP weather to extratropical large-scale circulation and mi-
grating synoptic patterns. Recent warming episode related to the intensification of westerlies and
intensification of cyclonicity in the West Antarctic sector; regional warming is also enhanced by
local weather modifications. Current tropospheric circulation is associated with greater time resi-
dence of prevailing synoptic patterns in SE Pacific and South Atlantic, including like-blocking
events determining persistent seasonal weather anomalies in AP region.

On the basis of a two-month quasi-periodicity in time and space we propose a method for
long-term forecast of air temperature at the Antarctic Peninsula, separately for cold and warm sea-
sons. Detailed proposed prediction scheme is based on the classification of types of seasonal vari-
ations in air temperature, using daily data. A forecast scheme prepared for operational work.
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PO3POBKA CUCTEMHOI IHOPACTPYKTYPU HALIOHAINBHOIO LIEHTPY
AHTAPKTUYHUX OAHUX
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HaujoHarnbHuli mexHidHUl yHieepcumem YkpaiHu «Kuigcbkul nonimexHidHUt iHcmumymby, Kuie,
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MeToto npoekTy € po3pobka Ta BNpoBagKeHHA B YkpaiHi HauioHanbHoro LleHTpy AHTapKTK-
YyHuXx [JaHnx wnsaxom nobyaosun noptany pesynbTaTiB aHTapKTUYHUX JOCHIAKEHb HA OCHOBI cyyac-
HUX TEXHOMOTIN Ta cepedoBULL, CTBOPEHHS nopTanis, WO A03BOMNUTbL PO3rOPHYTU NOTYXHWUIA nopTan
3HaHb Ta opraHizyBaTu noro yHKUioHyBaHHS. MNopTan HauioHansHoro AHTapkTu4Horo LieHTpy
[aHnx 6yne BUKOPUCTOBYBaTUCH K €AMHA ToYka JocTyny. [peameTom JocnigKeHHs € nigxoam Ao
nobynosu HauioHanbHoro AHTapktudHoro LieHtpy [aHux.

"ONoBHUM 3aBAaHHAM pobOTU € po3pobKa CUCTEMHOT IHPPaCTPYKTYpPU EANHOIO iHdopMa-
LiHOro cepefoBULLIA JaHUX aHTapKTUYHUX OOChiMKeHb, Ska 6 nigTpumyBana npouecu 36upaHHs,
36epexeHHs, 06pobkn Ta nepegadi 4aHUX i BpaxoByBana 6 HasBHICTb TakMX CKINagoBMX YaCTUH
€AMHOrOo iHopMaLiHOro cepefoBumLla, SK: nopTars, WO BUKOPUCTOBYETLCS SK €QUHA TOYKa BXoAy,
BignoBigHi 6a3n gaHux Ta 3HaHb, 6a3un MeTagaHUX Ta OHTOMOrIN, MOAENb Ta MeTo nepenadi pe-
3ynbTaTiB aHTapKTUYHUX gocnigpxkeHb Ha noptan NASA; nporpamHi 3acobu ans 36epexeHHs, pe-
3epPBHOrOo KOMitoBaHHSA i BIQHOBMEHHSA iH(pOpMaLinHUX pecypciB; CxoBMLLUA iIHpOpMaLINHNX pecypciB
ans 36epexeHHst iCTOpUYHMX iHhopMaLiNHUX PeCypCiB LWOoA0 OOCHiMKEHDb, SIKi NPOBOAATLCS Ha
aHTaAPKTUYHIN CTaHLii, B pO3pisi Yacy i HaNpAMKiB JoCNiMKeHb; 3acobu Ta TEXHONOTrIT IHTEPaKTUBHOI
B3aeMofii.

B xoai nobynosun HauioHansHoro AHTapkTnyHoro LieHTpy [JaHnx BUKOHAHO HaCTYyMHi 3agaui:

1. AHania ctany npobnemu nobygoBKU NOPTIB aHTAPKTUYHMUX OOCHIMKEHb: aHasni3 TeXHOSOrIN
Ta cepefoBuL, NPOEKTyBaHHA nopTanis, BUBIp nporpamMHoi nnatdopMn Ana NPOeKTyBaHHA Mop-
Tany, aHania TexHosnoriin Ta cepefoBuL, AN CTBOPEHHA nopTanis, Aki nponoHytoTbea SCADM,
HagaHHA pekoMeHAauin Woao nporpaMHMX TEXHOSIONA Ta NporpaMHMX NPOAyKTiB, Wo M BigmnoBi-
AaloTb Ta BUKOPUCTOBYIOTLCA MPU MPOEKTyBaHHI nopTanis; obpaHo cepedoBuLle NMPOEKTYBaHHSA
noptany AHTapkTuyHoro LieHTpy Janux;

2. lNMpoekTyBaHHA Mopernen noprtany aHTapKTUYHUX OOCNIMAXEHb: KOHUuenTyanbHa mogenb
nopTany, iHopMadinHa Ta yHKUiOHanbHa cxeMu nopTarsny, OHTOSOMYHa Mogenb NpeacTaBrieHHs
3HaHb Ha nopTarni;

3. Onuc cknagy Ta Tononorii MepexeBux pecypcis, cnocobiB 36epexxeHHst iHpopMalii, Tunis
i dhopmaTiB AaHWX, NpeAcTaBneHnx Ha nopTani;

4. Onuc npoueciB aBTopmM3aLii Ta aBTeHTMdiKaLil, po3pobka MaTpuui Npasa A4oCTyny;

5. Pospobka wabnoHy onucy pesynbTaTiB aHTapKTUYHMX AOCHiMKEeHb Ha nopTani: aHania
aHTapKTUYHMX NOpTanis iHWWX KpaiH, CTBOPEHHS CTPYKTYPWU 3BiTY NPO aHTapKTUYHI AOCAIAXEHHS;
po3pobka mMoayno hOpMyBaHHA pe3ynbTaTiB aHTapPKTUYHUX OOCHiAXKeHb 3rigHO 3 3anponoHoBa-
HOI CTPYKTYpOIO;

6. AsToMaTtmsauia 6isHec-npoueciB nopTany: NpoBeAEeHO Orfns4 OCHOBHMX MiAXOA4iB A0 Onu-
cy pobounx npouecis, po3pobneHo y3aranbHeHy mogenb GisHec-npouecie noptany AHTapKTUYHO-
ro LeHTpy, po3pobneHo mogenb aBToMaTtuaadii poboyoro npouecy «O6pobka gaHmx HAHLL»;

7. Po3pobka makeTta noptany HauioHanbHoro LieHTpy AHTapkTu4Hux [JaHnx 3 iHTerpoBaHum
iHTepdencom HakonMMYeHHs HaykoBuUx ctaten 3a wabnoHom NASA.

Kpim TOro, BupilleHo Baxnunee 3aBaaHHs — iHTerpauia noptany HAHL, 3 noptanom aHTapk-
TnyHux gaHmx NASA (National Aeronautics and Space Administration). 3anponoHoBaHui cepsic
nepegadi AaHuX A03BOSSE OpraHisyBaT aBTOMaTUYHE BifobOpaXeHHs pe3ynbTaTiB aHTapKTUYHUX
AocrigpkeHb, OTPUMaHUX yKpaiHCbKMMK BYeHUMU, Ha nopTani NASA.
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The aim of the research is the development and implementation of National Antarctic Data
Centre by means of Antarctic research knowledge portal designing. Usage of modern technologies
and environments will deploy powerful knowledge portal and organize its operations. National Ant-
arctic Data Center portal will be used as a single point of access. The object of the research is ap-
proach to the National Antarctic Data Center development.

The main aim is to develop a system of unified information environment infrastructure of Ant-
arctic research data that would support collection, storage, processing and transmission of data. It
will takes into account the availability of common information environment components as a portal,
which is used as a single accesi point corresponding: data and knowledge base, metadata and
ontologies, model and method for transferring results on Antarctic research to NASA portal; soft-
ware for information resources storage, backup and recovery; repository of information resources
for the preservation of historical information resources loosing.

During the development of the National Antarctic Data Center the following tasks were per-
formed:

1. The analysis of approaches to portals construction: analysis of technologies and software
for portals design, choice of software platform for the portal, analysis of the environment for portals
development that are recommended by SCADM, providing recommendations on technologies and
corresponding software used for portals designing, portal design environment chosen Antarctic
Data Center;

2. Models for portal of Antarctic research design: conceptual model of portal, information and
functional scheme, portal ontological knowledge representation model,

3. Description of the structure and topology of network resources, storage of types and for-
mats of data that is presented on the portal;

4. The description of the processes of authorization and authentication, permissions matrix
development;

5. Development of a template describing the results of Antarctic research at the portal: anal-
ysis of Antarctic portals in other countries, creating a structure of report on Antarctic research; de-
velopment of module for Antarctic Research results formation under the proposed structure;

6. Portal business processes designing: a review of the main approaches to the description
of workflows, the generalized model of portal business processes development, a model of work-
flow automation

7. Portal of National Antarctic Data Centre development with integrated interface for accumu-
lation of scientific articles on the NASA pattern.

One more important problem that has been solved is integration of National Antarctic Data
Centre with NASA portal (National Aeronautics and Space Administration). The proposed data
transmission service allows automatically transfer the Antarctic research results obtained by
Ukrainian scientists to the NASA portal.
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NMPIOPUTE3AUIA NMATAHb BATATOPIMHOIO CTPATEIN4YHOI O NMNIAHY POBOTU
KOHCYJIIbTATUBHUX HAPAA 3 AOITOBOPY NPO AHTAPKTUKY
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HaujorarnbHuli aHmapkmudyHil Haykosul yeHmp, M. Kuis, E-mail: uac@uac.gov.ua

[na 3abe3neyeHHs BUKOHaAHHSA NonoxeHb [JoroBopy Npo AHTapKTUKy Ta 36epexxeHHss AHTap-
KTMKW SIK «NPUPOLHOrO 3anoBigHWKa, NPU3HAYeHoro AN Mupy i Haykun» HeobxigHO NOCTIMHO NpuAi-
NATWM  yBary BUPIWEHHIO HaranbHux npobrnem, 3yMOBMEHUX Hacrigkamu 3MiH  KnimaTty
i po3WmMpeHHAM MaclTabis noackKoi AisnbHOcTi B AHTapkTuui. Cuctema [Jorosopy npo AHTapKTu-
Ky, 0 SIKOT MPUEOHYIOTBCA BCE HOBI KpaiHM-4YNeHn, 3MyLLeHa NOCTIMHO pearyBaTh Ha TaKi BUKIMNKA.
3 ornagy Ha ue KOHUEHTpaLUilo Ha MNepllopsaHuX NUTaHHAX i BiANOBiAHE nraHyBaHHSA poboTu
BM3HAYEeHO CBOEYACHUMM W BaxMBUMM  3aBAaHHAMM  Ons  KpaiH-yvacHuub  [orosopy
nNpo AHTapKTUKy, sk, nodymHatoum 3 2008 p. (M. Kni), BcebivHo obrosoptoBanu koHuenujto 6arato-
piyHOro crtpaTeriyHoro nnaHy pobotn KoHcynbTaTmBHuX Hapag 3 [oroBopy npo AHTapKTUKY
(KHOA). Mepwy peaakuito Takoro MNMnany 6yno cxsaneHo y 2013 p.

Y ponosigi onucyrTbCA NPUHUMNK BUKOHAHHA [naHy Ta aHanisyeTbca npouec npioputesadil
Noro NyHKTIB Ha 6asi nigxoAay, WO cKrnagaeTbCcsa 3 ABOX eTaniB: 1) TeMaTUYHOro rpynyBaHHS akTya-
NbHUX MUTaHb NOPSAKY OEHHOro, i 2) 3aCTOCYBaHHA METOAMK 3 OLIHKA PU3WKIB OS5 MPUCBOEHHS
KOXXHOMY MUTaHHIO BiAMNOBIAHOIO NPIOPUTETY (LLMSXOM pPaHXyBaHHS).

Ornag nuTaHb nopsgky AeHHoro octanHix KHOA, aHanis 3amicTy geknapauin 3 Harogn cBaT-
KyBaHHA 50-i piyHMUi HabyTTa YmMHHOCTI [Jorosopom npo AHTapkTuky (Bantimop, 2009, i ByeHoc-
Anpec, 2011 p) 4o3BONATL 3pOOMTU BUCHOBOK MNPO Te, WO NUTaHHS, AKi NoTpebyoTb nepLuoyep-
rosoi ysarn CtopiH [JoroBopy, A0OUIMBHO PO3NO4inUTK 3a TpbOMa Pi3HUMU TEMATUYHUMKU HaNPSAM-
Kamn: edpeKkTMBHa OXOpOHA HaBKOMULLHLOrO cepefoBulla AHTApPKTUKW; edeKTUBHE YrpaBniHHSA
NOACLKOK OiAnbHICTIO B AHTapKTUUi; | edpektuBHa poboTta Cuctemu [loroBopy Npo AHTapKTUKY .

3acTocyBaHHA MeTOAMKWM, 3aCHOBAHOI Ha OUiHLUi pM3uKy (a BOHa HannoLwiMpeHiwa y npupo-
OOOXOPOHHIN cdhepi), Nnepeabadae BUKOPUCTAHHSA MaTpULi PU3MKIB ONs1 BUSHAYEHHS BIipOrigHOCTI
BMMBY Ta HaCMigKiB TAKOro BANMBY, B pasi SKLO BiH MaTuMe Micue. Y Takux MaTpuLsax «Hacrigkm»
i «BIpOrigHICTb» PU3NKIB BigOOpaxaTbCs Ha NPOTUMEXHUX ocaX. KOoXHIN oci MaTpuui npuceoto-
€TbCA paHr Bi4 1 (HU3bKnn) 40 5 (BUCOKMI). 3aranbHe 3Ha4YEeHHS PiBHS PU3UKY 0BYMCNIOETLCA LUNS-
XOM MHOXEHHS paHry BipOorigHOCTI i paHry Hacnigkis (Mpy UbOMYy MaKCUMaribHO MOXIVBUN piBEHb
pU3nKy ctaHosuTtme 25).

Y koHTekcTi MnaHy po6otn KHOA BenmumnHa «BiporigHiCTb» BiGHOCUTBCA 4O WMOBIPHOCTI MO-
Ail 3 HeratTMBHUMW Hacrigkamy (Hanpuknag, asapid cygHa B Mopi) abo MMOBIPHOCTI 3aTpuMm-
Kn/6e3aianbHOCTI 3 MOXIVBUMM HEraTMBHUMM Hacnigkamu (Hanpuknag, HecBoeyacHe BUKOHAHHS
NPUAHATUX pilleHb). BennumHa «Hacnigkn» BKAOYAE MOXIMBI HEraTUBHI HAcnigkK A4S HaBKOSULL-
HbOro cepegoBula AHTApPKTUKM (BUTOKM NanuBa, Noxexa Ha cTaHuii Towo) abo edekTUBHOCTI
pobotn Cuctemun [orosBopy npo AHTApPKTUKY (MOpYyLUEHHSA CTabinbHOCTI MiKHapOAHO-NPaBOBOro
pexumy). [ns noganbLlloi AUCKYCiT HABOAUTBLCA 3BeaeHa Tabnuusa npiopuTeTis, WO iNOCTPYE Me-
XaHiaM poboTn Takoro nigxoay.
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PRIORITISATION OF ISSUES IN AN MULTI-YEAR STRATEGIC WORK PLAN FOR
THE ANTARCTIC TREATY CONSULTATIVE MEETINGS

Andrii Fedchuk
National Antarctic Scientific Centre, Kyiv, E-mail: uac@uac.gov.ua

The maintaining provisions of the Antarctic Treaty and the values of Antarctica as a “natural
reserve devoted to peace and science” demands urgent and rigorous attention facing a series of
pressures including the implications of a changing Antarctic climate and increasing human activity
and associated impacts. The Antarctic Treaty System, with its growing membership, must prove
capable of responding to these pressures. Focusing on matters of priority and scheduling its work
accordingly is therefore both timely and necessary. Thus the concept of a Multi-year Strategic
Work Plan (Strategic Plan) for the Antarctic Treaty Consultative Meeting (ATCM) has been dis-
cussed by Parties since ATCM XXXl in Kyiv (2008) and approved at ATCM XXXVIin 2013.

This article aims to describe the main principles of the Strategic Plan as well as an approach
to assigning relative priorities consisted of two stages: identification of Issues; and applying a risk-
based approach to assigning relative priority to issues.

A review of the previous ATCM’s agenda, the recent 50" anniversary declarations (Baltimore
and Buenos Aires in 2009 and 2011 respectively) suggests that the issues demanding the attention
of the Treaty Parties could fall into three distinct thematic areas, notably: effective protection of the
changing Antarctic environment; effective management of human activities in Antarctica; and effec-
tive operation of the Antarctic Treaty System.

In applying Risk-Based Methodology to the ATCM'’s issues (which are routinely used in many
environmental impact assessments), risk matrices are commonly used to determine the likelihood
of an impact occurring and the consequence of the impact if it did occur. Such matrices set out the
“‘consequences” and “likelihood” of risks on opposing axes. Each axis of the matrix is rated be-
tween 1 (low) and 5 (high). The overall risk score is achieved by multiplying the likelihood rating by
the consequence rating with the maximum possible risk score being 25.

In the context of ATCM’s work plan, the “likelihood” dimension might refer to the likelihood of
an event with negative consequences occurring (such as a major marine incident) or the likelihood
of delays/inaction which could produce negative consequences (such as failing to implement Trea-
ty decisions in good time). The “consequence” dimension might encompass the negative effects
that could result for Antarctica or for the effective operation of the Antarctic Treaty System. For
further discussion a compendium table of priorities illustrating how such an approach works is pro-
vided.
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NOYBEHHOE PA3HOOBPA3WUE 3ANAOHOIO NOBEPEXbA AHTAPKTUYECKOIO
NOJNTYOCTPOBA

E.B. A6akymoe', U.F0. MapHukosa?, A.B. Jlynayee®

" Cankm-lMemep6ypackuti 20cydapcmeeHHbili yHusepcumem, CaHkm-Temepbype, e_abakumov@mail.ru
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Koeckol obriacmu

3anagHoe nobepexbe AHTaApKTMYECKOro nonyoctpoBa — Havbonee boratasi B nraHe nou-
BEHHOro pasHoobpasnsa YacTb AHTApPKTUKM. DTO CBSI3AHO C OTHOCUTENbHO ONaronPUSATHBLIMU KINN-
MaTU4eCKMMK yCroBusIMK, pasHoobpasveM no4YBooOpasyloWwmMx Mopon, HanMyinem COCYAUCTbIX
pacTteHuii n pasHoobpasnem MOXoobpasHbIX U NUWANHUKOB. B oTnnyme oT KOHTUHEHTanbHON AH-
TapKTUKKN, TeppuTopns AHTApPKTMYECKOro MNOSNTyOCTPOBA ABMSIETCS 30HOW akTUBHOWM gernaunauun, B
CBSI3N C YeM B TeYeHue MNocnegHuX OecAaTUNneTuin NosiBUNMCh HOBble OOLUMPHBLIE MPOCTPaHCTBRA,
npurogHble Ans noyYBoobpa3oBaHNSA M KOMOHM3AUMN PacTEHMSAMM U XKXUBOTHbIMKU. [pubpexHas
(MaputnmHas) AHTapKTUKa — OAMH U3 CaMbIX MHTEPECHbIX OOBbEKTOB B NaHe N3y4eHUs NOYBEHHO-
ro (sgacumyeckoro) pasHoobpasus. B goknage npnBogaTcs cBeaeHns o pasHoobpasumn, mopdono-
TN 1 IKOSNOTNYECKUX (PYHKLMAX NOYB B parioHaX pacrnofioXXeHUs TPEX aHTAPKTUYECKMX CTaHLUUN —
BennuHcrayseH (Poccus), NeHpuk Aputosckuin (Monbwa) n Akagemunk BepHagckun (YkpavHa) no
mMatepuanam 55-in Poccuinckon n 18- YKpanmHCKOM aHTapKTUYECKMX akcneauuun. Pellarouyto
ponb B (hopMnpoBaHMn pazHoobpasnsi NOYB UrpatoT TUM 1 MOLLHOCTb NOYBOOGPAa3yoLLEen NOPOAbI.
B paioHe o-Ba Kunr-Ibxopmk (cT. bennunHcrayseH n NeHpuk ApLTOBCKMIA) pacnpoCTpaHeHbl CBe-
KEOTNOXEHHbIE U FrOfIOLLEHOBbIE MOPEHbI, hrtoBMarbHbIE OTIOXEHUS, 3MIOBUMN U OEMNOBMK, a Tak-
e COBpeMEHHbIe MOPCKMe 0cafku, cnarawwme npubpexHsle paBHUHbLI U Teppackl. B cny4vae o-Ba
ManuHges (ct. Akagemuk BepHapgckuin) pasHoobpasve nopon ropasfo Huke: 3TO B OCHOBHOM
3MI0BMM KOPEHHbIX aHOE3UTOB, a Takke MPUOPEXHO-MOPCKME OTMOXEHUS KaMEHWCTOro cocTasa,
ropasfo pexe BCTpevatoTcs y4acTKM MOpPeH (B 30He COBpEMeEHHOW aernsumaunn). Bcé ato npueo-
ONT K TOMY, YTO B criyvae o0-Ba [[anuHaes3 AJOMWHMPYIOT ManoOMOLUHbIE JIMTO3EMbI U NETPO3EMbI, B
NpUBpPEXHON 30HE — MOYBbI C PeAOKCMMOPMHLIMM NPpU3Hakamun, a Ha o-Be KuHr-[bxopmx, noMmmo
3TMX MOYB, PacnpPOCTPaHEeHbl KpMO3eMbl, UHULUMANbHbIE Pa3HOBO3PACTHbIE MOYBbI HA MOPEHHbIX
OTITOXXEHUSIX, CEPOrymMyCcoBble MOYBbI MOA LLYYKOBBIMW accounauusiMm C BblpaEHHbIM MOLLHbIM
MENKO3EMUCTbIM FOPU3OHTOM (Ha PbIXJbIX, OTHOCUTENbHO MOLLHbIX OT/IOXEHMSX).

Ponb 6uonornyeckoro gaktopa B ooOpMMpOBaHUM MOYBEHHOTO pas3HooObpasns Takxke Benu-
ka. Tak, no4Bbl C rpybOrymyCcoBbIMM rOPU3OHTaMM NPUYPOYEHbI K MOXOBBIM MU NULWIANHUKOBBLIM
accoumaumsm, B To BpeMs Kak nog Deschampsia antarctica Desv. HepeKko BCTpe4yatoTCs ropusoH-
Tbl ¢ 6onee rymmcnumMpoBaHHbIM OpraHMYecknM BeLecTBOM. [1o4Bbl C BblpaXXeHHbIM HaKoMnmeHu-
eM TopdsHOro maTepuana obHapyXeHbl B TPEX NokanutTeTax LyYku B panoHe cTtaHummn [eHpuk
ApuTtoBckuin Ha o0-Be Kunr-[xopmk. Ocoboe mMecTto B cOCTaBe MOYBEHHOIO MOKPOBa 3aHUMaloT
MoYBbl, CBSI3aHHbIE B CBOEM MPOMCXOXOEHUM C MPUCYTCTBMEM NTUL,. DTO HE TONbKO OPHUTOCONM U
NMOCTOPHUTOrEHHbIE MOYBbI, 00513aHHBbIE CBOMM MPOMCXOXOEHWEM HAKOMMEHWUIO TyaHO, HO Takke
apeanbl no4s, 3acensemMblx MoxoobpasHbiMu u D. antarctica, KOTopble NEPEHOCATCS NTULaMn B
KayecTBe rHe3goBOro Matepuana. 34ecb OpraHo-XMMm4eckoe Bo3gencTeme Nl MeHee 3amMeTHO,
HO cam no4yBoobpasoBaTernbHbIV NpoLUecc HadYMHaeTcs (yeunueaeTcs) bnarogaps 300Xopun.

Takum obpasom, B Byaywiem npu nogpobHOM NOYBEHHO-reorpamyeckoMm panoHMPOBaAHUK
AHTapKTUKK 3anagHoe nobepexbe AHTapKTUYECKOro NoflyoCcTpoBa AOSMKHO ObITb BblAENeHO B OT-
AeNbHY0 KPYMNHY0 0bnacTb, 0XHasa rpaHuua kotopor ByaeT NnpoxoauTb NPUMEPHO no 65° 1o.w. —
FOXKHOW rpaHuLe OU3bIOHKTMBHOIO apeana popmaumm aHTapKTUYeCKOW 3nakoBOW TyHApPbI, (hOpMn-
PYHOLLMXCS NPY y4aCTMN OPHUTOrEHHOro dpakTopa.

PaboTa BbiNonHeHa npu nogaepxke HauMoHanbHOro aHTapkTMYeckoro HayvyHoro ueHTpa MOH Yk-
pauHbl cornacHo focygapCTBEHHON LEeNeBOW Hay4YHO-TEXHUYECKON NporpaMmme npoBeAeHUst UCCeqoBaHn
B AHTapkTuke Ha 2011-2020 rr. n rpaHTa PO®U Ne 15-04-06118-a — OPP[ - Ned53.4/010.
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Due to the favorable climatic conditions, diversity of soil-forming rocks and plant species,
Antarctic Peninsula is the richest in soils part of Antarctica. In contrast to the continental part, the
area of Peninsula is the zone of the active deglaciation. During last decades the vast territories
have appeared ready for plant colonization and soil forming. Maritime Antarctica is one of the most
interesting objects in the region in sense of edaphic diversity. New data on the taxonomic diversity,
morphology and ecological functions of soils in the vicinity of Antarctic stations Bellingshausen
(Russian Federation), Arctowski (Poland) and Akademik Vernadsky (Ukraine) are given in the re-
port and based on the field data of 55-th Russian Antarctic Expedition and 18-th Ukrainian Antarc-
tic Expedition.

Parent rocks play the major role in forming of soil diversity here. Newly deposited and Holo-
cene moraines, fluvial, eluvial, deluvial and modern marine deposits are the main soil-forming
rocks on the low terraces of King George Island (Bellingshausen and Arctowski stations).
Lithozems, Petrozems, Cryozems and initial soils are widely presented here, some of them have
grey-humic (under Antarctic hair-grass Deschampsia antarctica Desv.) and redoximorphic features.
On the Galindez Island (Akademik Vernadsky station) spatial diversity of parent rocks is relatively
low. Main part of the area is occupied by eluvium of andesites and marine deposits, moraines are
rare (in the zone of modern deglaciation). Weakly developed Lithozems and Petrozems and soils
with redoximorphic features dominate here.

Biological factor also plays an important role in forming of edaphic diversity. Soils with raw-
humic horizons are mainly distributed under the mosses and lichens. Grey-humic horizons are ob-
tained under hair-grass associations. Soils with well-expressed peat accumulation were found in
three localities on the King George Island under Antarctic hair-grass associations. Soils with ex-
pressed accumulation of zoogenic organic matter (guano) stand apart, their distribution is connect-
ed with the habits of sea birds. “Ornithogenic” and “postornithogenic” soils and moss and
Deschampsia antarctica associations are wide-spread in these localities. Last associations do not
experience straight influence of zoogenic organic influx but their very appearance is often possible
only with birds’ migration.

Western Coast of Antarctic Peninsula should be distinguished as an individual region in soil
geography of Antarctica with the southern border at about S 65°. Here are the southernmost scat-
tered areas of Antarctic herb tundra formation that are forming due to the ornithogenic factor.

Study was prepared with support by National Antarctic Scientific Centre according to state scientific-
technical program to 2011-2020 and partially supported with RFBR Ne 15-04-06118-a and SFFR
Ned53.4/010.
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MTEHETUYECKASA TETEPOMEHHOCTb NONYNALMN Deschampsia antarctica Desv.
OCTPOBOB JIMBUHICTOH U KUHI-AXKOPOX (MPUBPEXHAA AHTAPKTUKA)
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C uenbio nayyeHna ocobeHHoCTeln reHeTuyeckoro pasHoobpasua Deschampsia antarctica B
MpunbpexxHon AHTapKTUKe NPOBEAEH reHeTUYeCKU aHanm3 pacTeHWn C OCTPOBOB JIMBUHICTOH U
Kunr-Ibxopax (KOxHble LeTtnaHackne octposa). PacteHus 6o cobpaHbl B ce3oH 2005/06 rr. B
okpecTHocTsiXx bonrapckon ctaHumn CB. KnumeHT Oxpuackunm (o. JIMBUHICTOH), a Takke Mbica
MonHT Tomac B okpecTHocTAX [lonbckon ctaHuumn eHpuk AputoBckui (0. Kunr-Ibxopax). Ons
aHanusa c npumMeHeHveMm nonumepasHon uenHon peakummn (MNLP) ncnonb3oBaHbl nogobpaHHble
HaMu paHee npanmMepsbl, CNOCOBHbIE NpoAyuMpoBaTb NONMMOPMHbLIE crnekTpbl hparmeHToB ¢ AHK
D. antarctica. B nx uncno sownu 6 ISSR-npanmepoB, npegHasHa4YeHHbIX NS U3YYEHUS YYacTKOB
reHoma, pnaHKMpoBaHHbIX MHBEPTUPOBAHHBLIMU MUKPOCATENNNTHLBIMK NMoBTOpaMu, 1 oauH IRAP-
npariMep Ha OCHOBE KOHCepBaTMBHbIX MNOcneoBaTeNbHOCTEN ANMMHHBIX KOHUEBbLIX NoBTOpoB (LTR)
peTpoTpaHCcno3oHoB. Bcero B pesynbTaTe aHanmsa 14 pacteHun ¢ o. JIMBUHICTOH 1 5 pacTeHun ¢
0. Kunr-Ixopax 6binn yyteHsl 120 MNUP-npogykTos, npy 3TOM 0MS NOAMMOPMHLIX aMNIMKOHOB
(P) coctasuna 58,3%. PaccuntaHHble no gaHHbIM [LP-aHanusa nokasatenu reHeTu4eckoro pas-
HooGpa3ua gnga obwen BblOOpkM cocTaBunu: mHaekc LleHHoHa (S) u oxmaaemas retepos3uroT-
HocTb (He) — 0,264 + 0,016 n 0,175 + 0,012, 1 cpeaHee Ansa reHeTUYECKUX paccTosiHui no Xak-
kapay mexgy pacteHnamu (Dj,,) — 0,227. CpaBHeHue ABYX rpynn pacTeHun obHapyxummno nx cxog-
cTBO no P: 36,7% ons o. JinsuurctoH n 37,5% gns o. Knur-[xxopox, Toraa Kak no gpyrum nokasa-
Tenam 6biny BbISBAIEHbI pasnuuns mexagy rpynnamu: S pasHanock 0,175 £ 0,024 n 0,190 + 0,024;
He — 0,118 £ 0,016 n 0,128 £+ 0,017; Dj.y — 0,167 n 0,213, cooTBETCTBEHHO AN BblIbOpoOK 06pas-
uoB ¢ 0-B JImnHrctoH 1 KuHr-Ibxopax. AHanua monekynspHon aucnepcun (AMOVA) nokasan, 4to
Ha pasnuuusa Mexay nonynsaumMaMu npUXoamTcs YyTb MeHbLUe NonoBuHb (44%) obLuero reHeTUYe-
CKOro pasHoobpasus, a ocTtanbHble 5% cocTaBnseT BHYTPUNOMNYSIALMOHHBIA NOANMOPMIU3M, YTO
yKasblBaeT Ha 3aMEeTHYI0 AMBEPreHUMIO NoNynAunm.

B uenom nonyyeHHble AaHHble CBUMAETENLCTBYOT O CPABHUTENBbHO HU3KOM FreHeTU4eCKoM
pa3sHoobpasun Buaa B NMpnbpexHon AHTapKTUKe, YTO cornacyeTcs ¢ AaHHbIMKU, ony6nnMKoBaHHLIMU
paHee Hamu 1 gpyrumu astopamu ansg nonynauumni D. antarctica KOxHbIX LLeTnaHacknx ocTpoBoB
n apyrmx Tepputopuit NpnbpexHon AHTapKTUKK. VI3ydyeHHble nonynaunmM He3HaunTenbHo oTnnya-
I0TCA NO YPOBHIO reHeTMYyecKoro pasHoobpasvs. Bo3MOXHO, 3TO o6bsCHAeTCA NpuHUMNManbHO
CXOOHbIMM CpOKaMK 3aceneHns gaHHbIX ocTpoBoB D. antarctica. B To xe Bpems gmMBepreHums nay-
YeHHbIX NonynsauMn ceugeTenscTByeT 06 orpaHNYeHHOM OBMeHe reHeTMYeckMM Matepuanom me-
XAy OCTPOBHbLIMUM NOMNyNAUMSAMU, KOTOpble oTAaaneHsl 6onee yem Ha 100 km, xoTa ona 6onee oa-
HO3HauYHbIX BbIBOAOB TpebyeTcsa uccnegosaHue nonynauuin Buaa ¢ Apyrux ocTpoBOB apxunenara,
pacnonoXeHHbIX Mexay 0-Bamu JINBMHICTOH 1 KnHr-Ihxopox.

PaboTa BbinonHeHa Npu Noaaepkke YKpanHCKOro Hay4YHOro aHTapKkTUYECKoro LieHTpa B pamkax ocy-
OApCTBEHHOWN LEeNeBON Hay4YHO-TEXHUYECKOW MnporpamMme nNpoBedeHuUst UCCredoBaHMn B AHTapKTUKE Ha
2011-2020 rr. u rpaHTa [ocygapcTBeHHOro doHaa yHAaMeHTanbHbIX UccnegoBaHun YkpauHol Ne
$53.4/010.
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To study the features of genetic variation of Deschampsia antarctica in Maritime Antarctic,
genetic analysis of Deschampsia plants from Livingston and King George Islands (the Southern
Shetland Islands) was carried out. The plants were collected in the 2005/2006 season from the
surroundings of the Bulgarian Base St. Kliment Ohridski (Livingston Isl.) and from the Point Tomas
at the Polish Arctowski Station (King George Isl.). In genetic analysis using polymerase chain reac-
tion (PCR) we used the primers that were earlier selected by the ability to produce polymorphic
patterns of amplified fragments with DNA of D. antarctica. These included six ISSR-primers di-
rected on the analysis of genome regions flanked by inverted simple repeats, and one IRAP-primer
based on the conservative sequences of long terminal repeats (LTR) flanking the retrotransposons.
In the analysis of 14 plants form Livingston Isl. and 5 plants from King George Isl., a total of 120
amplicons were scored. The percentage of polymorphic amplicons (P) was 58.3 %. The indices of
genetic variation were calculated for the overall sample based on the data of PCR analysis: Shan-
non index (S) and expected heterozygosity (He) were equal to 0.264 + 0.016 and 0.175 + 0.012,
respectively, and the average Jaccard genetic distance between individuals (Dj,,) was 0.227.
Comparison of the two groups showed only a slight difference in the percentage of polymorphic
bands that was equal to 36.7 % for Livingston Isl. and to 37.5 % for the King George Isl. At the
same time, the groups were differed from each other in other indices: S was equal to 0.175 + 0.024
and 0.190 £ 0.024; He was 0.118 + 0.016 and 0.128 + 0.017; and Dj,, was 0.167 and 0.213, re-
spectively, for the samples from the Livingston and King George islands. Analysis of molecular
variance (AMOVA) showed that the differences between populations account for just under half
(44%) of the overall genetic heterogeneity, while the remaining 56 % is due to the within population
polymorphism. In general, the data obtained in the study indicate a relatively low genetic diversity
of the species in Maritime Antarctic and are consistent with the data reported previously by us and
by other authors for populations of D. antarctica from the South Shetland Islands and other regions
of Maritime Antarctic. There is only a slight difference between the studied populations in terms of
genetic diversity. This may be explained by the appearance of D. antarctica on the islands during
the same time period. At the same time, the divergence of the studied groups of plants may indi-
cate a limited gene flow between island populations, which are more than 100 km apart, however,
the study of the species populations from the other islands of the archipelago located between of
the Livingston and King George are needed for more reliable conclusions.

This research was supported by the Ukrainian Scientific Antarctic Center within the framework of the
National target program of scientific research in Antarctica for the 2010-2020 period and research grant of
the Ukrainian State Fund of Fundamental Research N F53.4/010.
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BEPUNO- U INXEHO®JIOPA OA3UCA XOJMbl JTAPCEMAHH (PAMOH 3ANUBA
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B oasuce Xonwmbl JlapcemaHH 6b1r10 cobpaHo Bcero okornio 890 obpasuos nuwanHukos. B
HaCTOSALLNI MOMEHT BbIsIBNEHO 35 BMAOB NULIANHMKOB M3 18 podos 1 8 ceMencTB: carosporaceae,
Lecanoraceae, Lecideaceae, Parmeliaceae, Physciaceae, Stereocaulaceae, Theloschistaceae n
Umbilicariaceae. V13 HUX 4 Buga siBRSKOTCA COMHUTENbHLIMU, a 0bpasubl TpebyloT AanbHenwero
n3y4veHus. 72 obpasua onpegenuTb He yaanocb. Bo3amMoXXHO, OHM OTHOCATCA K 9 NIOX0 M3YyYeHHbIM
TakCoHaMm, B OCHOBHOM W3 rpynmnbl NIMWANHUKOB C POTOOMOHTOM N3 CUHE-3ENEHbIX BOAOPOCHEN U K
CTEepPUIbHbIM HaMOYBEHHbIM KopoYykam. N3 BprnodnToB Ansa oasnca Xonwvbl JlapcemaHH BbisiBNEHO
6 B1naoB MxoB (13 4 ceMelcTB 1 5 podoB) 1 oauH neveHouHuk Cephaloziella varians.

Hanbonee pacnpocTpaHeHHbIMM nuwanHukammn aenstotca: Candelariella flava, Lecanora
fuscobrunnea, Rinodina olivaceobrunnea, Buellia frigida, Physcia caesia, Lecidea cancriformis,
Pseudephebe minuscula, Xanthoria mawsonii, Caloplaca ammiospila, Caloplaca citrina, Carbonea
vorticosa w Acarospora gwynni, a Hanbosniee pacnpocTpaHeHHbiMW pogjamwn — Candelariella,
Caloplaca, Lecanora, Buellia, Physcia, Rinodina, Lecidea, Pseudephebe, Xanthoria w Lepraria.

Bo drope npeobnagatoT npeacraBUTENM HaKUNHOM Xun3HeHHon dopmbl (80%). 89.2% Bu-
AoB obuTalT Ha KamHe, 54.1% — Ha necke n 43.2% — Ha mxax. Ha gByx pasnunyHbix cybcTpaTtax
oTMeuYeHbl 27% BMAOB, Ha Tpex — NovTn 30%. Tonbko Ha KamHe obuTatoT 57.1% BMAOB N3YYEHHbIX
NUWAanHNKOB, 25.7% BMAOB BCTPEYAKOTCH TOMBKO HA MXax U 5.7% — TonNbKo Ha Menko3eme. Takoe
COOTHOLLEHMEe cybCTpaTHbIX rpynn xapakTepHo Ans 60nbLUMHCTBA foKamnbHbIX (Oop KOHTUHEH-
TanbHOW AHTapKTUK.

Kak n B apyrnx oasmcax KOHTUHEHTA, NOYTM B PaBHOW CTEMEHN B 0asnce npencraBneHbl aH-
TapkTnyeckne u ounonsipHole BuAabl. MNogaBnsiowiee GONbLUMHCTBO BbISBNEHHbIX NULLANHUKOB
pacnpocTpaHeHbl B AHTApKTUKE LIMPKYMMOSSAPHO.

Cpean moxoobpasHbix Hanbonee pacnpocTpaHEHHbIMU BUAAMW HA TEPPUTOPUMKU Oasnca siB-
nawTca Bryum pseudotriquetrum v Coscinodon lawianus, pexe BcTpedatoTcs Bryoerythrophyllum
recurvirostrum wn Syntrichia sacroneurum. MNaTb N3 HaNOEHHbIX B 0asnce BMAOB SABASOTCA Ouno-
napHeiMn n aea (Coscinodon lawianus v Syntrichia sacroneurum) — 3T0 aHTapKTUYeCKue SHAEMbI.

PactutenbHoCTb 0asuca kpanHe 6eaHas, paspexeHHas U TUMUYHaA ANst KOHTMHEeHTaNbHON
AHTapkTnkn. COMKHYTbIE pacTUTENbHble COOBLLECTBA KparHe peakun, OHM HeGONbLLOro pa3vepa u
3aHMMaloT B oasuce Hebonbluve nrowann. Hanbonee xapaktepHbl MOXOBble coobLLecTBa C y4va-
CTMeM Bogopocrnen n anmMbpnouUTHbIX NUMLWANHUKOB — Ha Merko3eMbe. BCTpedatoTca nuwanHu-
KOBble 3NUINTHbIE rPYNNMPOBKM Ha ckanax n kamHsix. Hanbonee 3ameTHble MOXOBble coobLlecTBa
NpuypoYeHbl K NoBepexbsiM 03ep N PyYbeB, K CTOKAM CO CHEXHWUKOB, CKanbHbIM NOXOUHAM 1 no-
noykam, rge ckannueaetcsi Boga. Obwee NpoekTMBHOE MOKPbITUE pacTUTENbHbIX COOOLLECTB He
npeBbILaeT AoNen npoueHTa.

AHTponoreHHoe BO34eNCTBME Ha PaACTUTENbHOCTb MPOSIBNSETCA NUWb B Gnmkanwmx okpe-
CTHOCTSAIX aHTaPKTUYECKNUX CTaHUUI, rae B MecTax nepeaBuXeHust TAXKenom TpaHCNOPTHON TEXHUKM
N CTpouTenbHbIX PaboT pacTuTesnbHble COOBLIECTBA YHUUTOXAOTCA BCreaCTBUE MEXaHUYeCcKoro
BO30eNCTBUS.
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MOSS- AND LICHENFLORA OF THE LARSEMANN HILLS COASTAL OASIS (PRYDZ
BAY REGION, CONTINENTAL ANTARCTIC)

M.P. Andreev, L.E. Kurbatova
Komarov Botanical Institute, St. Petersburg, Russia, andreevmp@yandex.ru, _korablik-I@mail.ru

Totally 890 lichen specimens were collected in Larsemann Hills oasis. Now 35 lichen species
from 18 genera and 8 families: Acarosporaceae, Lecanoraceae, Lecideaceae, Parmeliaceae,
Physciaceae, Stereocaulaceae, Theloschistaceae and Umbilicariaceae are discovered. 4 taxa from
them are dubious. 72 specimens were not identified. Probably they belong to 9 bad studied taxa.

The most common lichen species are: Candelariella flava, Lecanora fuscobrunnea, Rinodina
olivaceobrunnea, Buellia frigida, Physcia caesia, Lecidea cancriformis, Pseudephebe minuscula,
Xanthoria mawsonii, Caloplaca ammiospila, Caloplaca citrina, Carbonea vorticosa and Acarospora
gwynni, and the most common genera — Candelariella, Caloplaca, Lecanora, Buellia, Physcia,
Rinodina, Lecidea, Pseudephebe, Xanthoria and Lepraria. The bryoflora of Larsemann Hills oasis
includes of six moss species and liverwort Cephaloziella varians.

80 % of lichens belong to crustose bimorph. 89.2 % lichens are saxicolous, 54.1 % — grow on
sand and 43.2 % — on mosses. 27 % taxa can grow on 2 substrates, around 30 % — on 3 different
substrates. 57.1 % can grow on stone only, 25.7 % — on bryophytes only, and 5.7 % — on ground
only. Such correlation is typical for many local floras of continental Antarctic. The proportion of
Antarctic and bipolar taxa is close to 50:50, like in different other Antarctic oases. Mainly discov-
ered lichens have circumpolar distribution. The most common mosses are Bryum
pseudotriquetrum and Coscinodon lawianus. 70 % of bryophytes belong to bipolar taxa, 30 % — to
antarctic species.

The vegetation of the oasis is very poor, sparse and rather typical for continental Antarctic.
More or less dens associations are very rare and small. The most typical are moss communities on
sand with algae and epibryophytic lichens. Also rather common are the epilithic communities on
rocks and stones. Totaly the vegetation covering is less than part of one percent. The human im-
pact on vegetation is insignificant and evident near Antarctic stations only.
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AHAII3 ®ArOBO-BEAKTEPIANIbHUX B3AEMOAIA Y TPYHTI AHTAPKTUYHOI BIOTU

O.M. AHOpityyk, P.C. CoesiHcbka, B.I1. Moniwyk
Kuiscbkul HayioHanbHUl yHisepcumem imeHi Tapaca LllesueHka, Ykpaina, 01601, m. Kuis,
syrn. Bonodumupceka, 64/1, aom502@ukr.net

Y 3B’A3Ky 3 BUCOKMM BiOTEXHOSOMYHUM MoTeHuianom ncuxpoditie 6y npoBeAeHUI NOLWYK Y
HaszeMHux BioTonax AHTapKTMKN B CENEKTUBHUX YMOBax Ta i3onboBaHi 6akTepil, ki pocTyTb npu
HU3bKNX TemnepaTypax. B ymoBax xonogHoro knimaTy HandacTile BUMABNATbL BakTepil, Wo Ha-
nexaTb OO rpaMHeraTMBHUX MIKpoopraHiamie o, B Ta y-npoteobaktepin (Pseudomonas spp. Ta
Vibrio spp.), Ta dinn Cytophaga—Flavobacterium—Bacteroides. Cepen rpamnosntuBHnx Gakrepin
HanbinbLL nowmpeHi kopiHedopmu, Taki ik Arthrobacter Ta Micrococcus sp. Cepep Cyanobacteria,
wo 6ynu igeHTudikoBaHi B AHTapKTUUi, HaWbInNbl MNOWWPEHUMN € MpeACcTaBHUKM pPOAIB
Oscillatoria, Phormidium ta Nostoc.

[aHnx npo MowMpeHHsa Ta Pi3HOMaHITTS BipyciB 6akTepi B aHTapKTUYHUX I'pyHTaX mawmxe
Hemae. Hawi gocnigxeHHsa npucBsYeHi NoLyKy BipycCiB MiKpoopraHiamis, siki 6ynu 6 4ytnusi go
i3011IbOBaHUX MikpoopraHiamis B AHTapkTtugi. byno BuaineHo 3 MNpuUKOPeHeBOro rpyHTYy i30NATU
baktepin Ne1, Ne2, Ne3, Ne4, Ne5, Ne6, Cq13. OTpumanu pesynbTat MOpOnoriYHoro onucy Ta
MIKpOCKOMiYHMX JOCnigXeHb BUaineHnx 6akrepiansHux isonsris.

3a paHiwe npoBegeHMMN OOCRIAXEHHAMU A0 dhariB, BUAiNeHnx 3 reorpadivyHo BigganeHmnx
perioHiB, Baxkko 6yno nigibpatu yytnuei 6akTepianbHi KynbTypu. Tomy 6yno BupilLeHO nepesipnTH
GionoriyHy akTuBHICTb pariB, BuUAINeHUX Ha TepuTopil YKpaiHn, [0 6akTepianbHUX KynbTyp,
BUAINEHNX 3 aHTapKTUYHMX 3paskiB rpyHTy Ta moxy. OTox gBa izonatu darie Pseudomonas
fluorecens 8573 Ta Serratia marcescens BUSIBUNNCb YYTNMBUMU [0 i30nbOBaHUX Gaktepin Ne4,
Ne5, Ne6 ta Cqg13. OTpumanu 30HW Ni3UCy 3 YiTKUM OpeOosioM, WO CBigYMTb Npo BiornoriyHy
aKTMBHICTb OO aHTapKTUYHWUX BakTepin, To6TO oTpumanu 4vyTnmei napu «dar—6akrepia». B no-
Aanswomy 6yayTb npoBoAUTUCH GionorivHi Ta MONEKyNnsipHi AOCNIMKEHHA ANS NOPIBHANBHOMO
aHanisy isonaTiB dparis, BUAINEHUX SK 3 TepuTopil YKpaiHu, Tak i AHTapktugn. [NpoBefeHHs
AOCrifKeHb € akTyanbHUM 3aBAaHHAM K ON51 BCTAHOBNEHHS MeXaHi3MiB 30epexXeHHs nonynsauin
dariB B eKCcTpeMarnbHMX yMOBaX, TakK i Ans aHanisy Wnaxis iX eBontou;il.



UDC 578.81

ANALYSIS PHAGE-BACTERIAL INTERACTIONS IN ANTARCTIC SOIL BIOTA

E. Andriychuk, R. Sovinska, V. Polischuk
Taras Shevchenko National University of Kyiv, 64/13, Volodymyrska Str, Kyiv, Ukraine, 01601,
aomb502@ukr.net

Due to high biotechnological potential of psychrophilic bacteria, a search was conducted in
land-based biotopes of Antarctica in selective conditions, and growing in low temperature bacterias
was isolated. In conditions of cold climate, the most often isolated microorganisms belong to gram-
negative a, B and y-proteobacteria (Pseudomonas spp. Ta Vibrio spp.), and pili Cytophaga—
Flavobacterium—Bacteroides. Among gram-positive bacteria most common are coryneforms, like
Arthrobacter and Micrococcus sp. Among Cyanobacteria, which were identified in Antarctica, most
widely spread were representatives from Oscillatoria, Phormidium and Nostoc genera.

There is almost no data about widespread and variability of bacteria's viruses, found in ant-
arctic soil. Our studies are concentrated on finding viruses, which would be sensible to microorgan-
isms, isolated in Antarctica. Bacteria isolates Ne1, Ne2, Ne3, Ne4, Ne5, Ne6, Cq13 were found and
retrieved from soil, close to roots. Later on, we received results of morphological and microscopic
studies of these isolates.

According to earlier conducted research, it is hard to bacterial cultures, sensible to bacterio-
phages, isolated from geographically distant regions. That is why it was decided to study biological
activity of phages, isolated within territory of Ukranie, on bacterial cultures, collected from antarctic
samples of soil and moss. Thus, two phage isolates Pseudomonas fluorecens 8573 and Serratia
marcescens appeared to be sensible to isolated bacteria Ne4, Ne5, Ne6 ta Cq13. Lysis zones with
distinct halo were received — which proves their biologic activity against antarctic bacteria- thus,
we received sensible «phage-bacteria». For the future we plan to conduct biological and molecular
studies, with following comparative analysis of phage isolates, received both from Ukraine's and
Antarctic territory. These studies represent actual task, both for researching mechanisms, helping
phages to preserve their populaces in extreme conditions, and analyzing their evolution paths.
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raPoniTU4HI ®PEPMEHTU NPEBIHUA AHTAPKTUYHOIO
(ADAMUSSIUM COLBECKI) IK HOBI MOTEHUIWHI BIOTEXHONOTIYHI
MPOAYKTU HAMPABNEHOI Al

A.B. 'nadyH, H.I'. Pakwa, O.M. Caeuyk, J1.I. Ocman4eHko
Kuiscbkull HauioHanbHUl yHisepcumem imeHi Tapaca LllesueHka, HHL “Incmumym Bionoeii”, Kuis,
gladunk91@gmail.com

Bypxnvueuin po3BUTOK GIOTEXHOMOrIN OTPUMAHHS MOMEKyrn HanpaBneHoi Aii AUKTYe
NOCTINHUIA NOLUYK anbTepHaTUBHUX L)Xeperl CMPOBUMHU. BUKOpUCTaHHA MOPCBKUX FigpoBIoHTIB Yy
SAKOCTI BUXIOHOT CUPOBMHM AN OTPUMaHHS BinkoBMX Monekyn 3 LinbOBUMW aKTUBHOCTAMWU OO-
CUTb NepcneKkTUBHE, LLO MOB’A3aHO i 3 IX BENMYe3HMK 3anacamu, i 3 ayxe obMexeHMMn 3HaH-
HAMW  BIOHOCHO iXHiX GioTexHonoriyHmx nepcnektms. [igponiTmyHi  pepmeHTn  pisHoT
crneundiyHOCTI LUMPOKO BMKOPUCTOBYKOTBLCSA Y Xap4oBil, dapMaKosorivHi, KOCMETOMOrYHIN Ta
iHWKX obnactax cyyacHoro Xuttd. BukopucTaHHA Mopcbkoro rpebiHus aHTapKTUYHOro
(Adamussium colbecki) pnsa oTpUMaHHA rigponiTMYHMX (PEPMEHTIB € SIKICHO HOBUM NiAX040M,
BpaxoBYHUYM HEOOMEXEHICTb pecypcy AaHoro rigpobioHTa.

MeTtoto pobotn Oyna pospobka MeToauYHMX nigxodiB ANs MNOLWyKy Ta OTPUMaHHS
rigponiTMY4HNX (PepMeHTIB 3 TKaHWH aHTapKTUYHOro MopcbKoro rpebiHua (Adamussium
colbecki) i3 noganblWMM TeCTyBaHHAM X (DYHKUiIOHANbLHOI aKTUBHOCTI. Y AOCHIOKEHHSAX BUKOPU-
CTOBYBalIMCb 3aMOPOXEHI 3pa3sku, NpuBe3eHi 3 AHTApPKTUYHOIO perioHy. 3pasku roMmoreHisysanm
3 BukopuctaHHam 0,1 M docdaTtHoro 6ydepy, pH 7.4, wo eknovas 0.15 M NaCl, 0,15 mM
eTuneHgiamiHteTpaavetat 1a 0,1% TpuToH X-100 R iHriGiTOPN CEPUHOBUX MPOTEONITUUHUX
depmeHnTiB. Mpobu ueHTpudyryBanuca npotarom 60 xB. npu 10 000 g 3a TemnepaTypu
4°C. CynepHaTtaHT Bigbupanu Ta niodinidyBanu ans ontumisauii ymos 36epiraHHsa. AHania
sKiCHOro ©OinkoBoro cknagy 3paska npoBoguMnu MeTodom auck-enektpodopesy B 10%
noniakpunamigHomy reni 3a nNpUCyTHOCTI AogeuuncynbdaTy HaTpito. JocnigpkeHHs BUSBUMM
NPUCYTHICTb BINKOBMX CMYT Yy Aiana3oHi monekynapHux mac Big 20 oo 146 k[a. [na oTpumaHHA
dpakuii TpuncnHonodibHMx epMeHTiB BUKOPUCTOBYBanu adiHHy xpomaTorpadito 3 BUKOPU-
CTaHHAM BeH3amignH-cedaposn.

rigponiTuyHy akTuBHICTL 3paskiB O6yno igeHTMdikoBaHO 3a [JONOMOrOK  EH3UM-
enektpodgopesy B 12% noniakpunamigHomy reni Ta cneundivyHmx cybcetpartie. [JocnigpkeHHs
rgponiTUMHUX aKTMBHOCTEMW 3pasKiB Mokasano HaCTyMHi pesynbTaTu: KaseiHoniTuyHa — 23,6
K.0./mMr Ginka, aminonitmyHa — 1,23 oa/mr 6Ginka, ectepasHa — 10,6 og/mr Ginka, amigasHa
aKTUBHICTb — 4,2 MKMOMb M-HITPOaHiNiHy/xB X Mr Ginka. 3aBasku BukopuctoBytoum adiHHIn
xpomatorpadpii Ha ©GeHsamigunH-cecbaposi OTpMMAHO Ta oOXxapakTepus3oBaHO pakLito
TPUNCUHOMNOAIBHNX hepMeHTIB AaHOro rigpobioHTy.

OTpumaHi pesynbTatv JOCMigKeHb cBigYaTb NPO MOXIMBICTb BUKOPUCTAHHS MOPCBLKOro
rpebiHua (Adamussium colbecki) ons BUpoBbHUUTBA rigPONITUYHMX PEePMEHTIB, siki B ManbyTHb-
OMY MOXHa 3aCTOCOBYBaTW AN CTBOPEHHSIX HOBUX BiOTEXHOMOrYHNX NPOAYKTIB.
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HYDROLYTIC ENZYMES OF ADAMUSSIUM COLBECKI
(ANTARCTIC SCALLOP) AS A NEW POTENTIAL BIOTECHNOLOGICAL
PRODUCTS WITH DIRECTED ACTION

D.V. Gladun, N.G. Raksha, A.M. Savchuk, L.I. Ostapchenko
Taras Shevchenko national Univercity of Kyiv NSC "Institute of Biology", Kyiv, gladunk91@gmail.com

The aim of our work was to develop techniques for working with hydrolytic enzymes from
Antarctic scallop (Adamussium colbecki) tissues, followed by testing their functional activity. The
samples were homogenized in 0,1 M Na-phosphate buffer, pH 7.4 containing 0.15 M NaCl, 0,15
mM ethylenediaminetetraacetic acid (EDTA) and 0,1% Triton x-100. Analysis by disc electrophore-
sis in 10% polyacrylamide gel showed presence of protein bands of molecular weight in the range
from 20 to 146 kDa. The research activities of hydrolytic samples showed the presence
caseinolytic, esterase, amilolytic and amidase activities.

The results suggest about the possibility of using scallops for obtaining hydrolytic enzymes.
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BMNJ/IUB MEJIAHIHY HA CTAH CJIU30BOI O5OJIOHKU LLTYHKA TA PEAKLIKO
LIUTOKIH-CUITHAJTIbHOI CUCTEMM 3A YMOB A1l FOCTPOIro CTPECY

A.B. Fonuwikin " T.M. ®ananeeea’, T.I. FaneHoea’, K.C. Henopada? T.B. Bepezoea’
HHL| «IHcmumym 6ionoeii», Kuiscbkuli HauioHanbHUU yHieepcumem imeHi Tapaca LllegyeHka, m. Kuig

? Buwjuti OepxxasHUl Has4YanbHUU 3aknald YkpaiHu «YKpaiHCcbka Medu4yHa cmomMamoriozidyHa akademisiy,

m. MNMonmasa, dgolyshkin@gmail.com

PaHiwe Hamu 6yno BCTAHOBMEHO LUTOMPOTEKTOPHY Ai0 MenaHiHy, Wo pobuTtb nepcnekTns-
HAM MNOro BMKOPUCTaHHA ANA NPOMiNakTukM CTPECOBUX ypaxKeHb LryHka. CTPYKTYpHUMU KOMIMO-
HeHTamu cnn3oBoi ob6onoHkK wyHka (COLL) e cnonykn ekctpauentonapHoro matpukey (ELLM) Ta
KonareHosi 6inku crnvay, BMIiCT NPOAYKTIB po3nagy skux 30inblIyeTbCcs 3a YMOB Aii cTpecy. YiKoa-
XeHHa COLLU Buknukae 3ananeHHs Ta Npu3BOAUTb OO0 aKTuBauii iMyHHOI CMCTEMW opraHismy. Y
3B’A3KYy 3 UMM METOH HaLoi poboTn Byno Jocnigmty BNAMB MenaHiHy Ha CTaH NpoeKkTUBHMX Binkis
COLL Ta peakuito UMTOKIH-CUTHANBbHOT CUCTEMW 3a YMOB Ail FOCTPOro CTpecy.

HocnigxeHHa nposegeHo Ha 30 Ginux HeniHinHKX wypax, macoto 120-150 r. TeapuHn 6ynu
po3agineHi Ha 3 rpynn no 10 y koxHin. Wypam 1-i rpynn sBeogunu sogy (0,5 mn per os - iHTaKTHUIA
KOHTpOSb), Wwypam 2-i rpynu 3a 15 xB. 40 MogentoBaHHs cTpecy Beoamnu Bogy (0,5 mn per o0s),
wypam 3-1 rpynn 3a 15 xB. 4O MOAENOBaHHA CTpecy BBOAUIN MenaHiH (5 mr/kr, po3duvHeHun y 0,5
Mn Boaw, per os). [NpoayueHTOM MenaHiHy, SiKMiA BUKOPUCTAHO B HaWWMX OOCHiAXKEeHHAX, Bynu
ApbkmxkenoaibHi rpnbn Nadsoniella nigra wramy X1, BUCISHI i3 3pa3kiB BepTUKanbHUX CKeNb OCT-
poBa lNaniHges (YkpaiHcbka aHTapkTudHa cTaHuia Akagemik BepHaacbkuin). CTpecoBi ypakeHHs
BMKITMKaNM MeTogoM HepBOBO-M’SI30BOro HanpyxeHHsi 3a Cenbe. Y romoreHati COLW Bu3Havanu
BMICT BinbHuXx cnonyk ELIM (3a koHueHTpauieto doyKo3n i reKCypoOHOBUX KUCIIOT) Ta KorareHoBuX
OinkiB cnuay (3a KOHUEHTpaUietd OKCUMPOMiHY) CTaHOAPTHUMM BiOXiMiYHUMKM MeToaukamu. Y
cvMpoBaTLi KpoBi BU3Hayanu BMICT npo3anansHux umTokinie (IL-183, IL-12B p40, IFN-y) Ta aHTM3a-
nanbHux umTokiHie (IL-4, IL-10, TGF-) meTogom iMyHOdepMeHTHOro aHaniay.

BcTaHoBneHo, Wwo nicnga Aii roctporo ctpecy B TkaHuHi COLL BMIiCT BiSIbHOrO OKCUMNPORiHY
3pocTaB Ha 73,2% (P<0,001), dpykosn Ha 55% (P<0,001), rekcypoHoBux kucnot Ha 75% (P<0,001)
MOPIBHAHO 3 KOHTPOMEM, L0 CBig4YMTb NPo Aerpagauito npoTektneHmx Ginkis COLL. Y nopiBHSAHHI 3
KOHTpOSieM B JaHiln rpyni LypiB y cMpoBaTLi KpoBi 3pocTaB BMICT npo3ananbHux umTokinie (IL-13
Ha 34,7% (p<0,001), IL-12B p40 Ha 27,9% (p<0,01), IFN-y Ha 49,7% (p<0,01)), a Takox
30inbLlyBaBCcs BMICT aHTU3ananbHuX unTokiHiB (IL-4 Ha 16,1% (p<0,05), TGF-B Ha 49,6% (p<0,01))
Ha PoHi He3amiHeHoro piBHsa IL-10. MNpn BBeAeHHI MenaHiHy nepen Ai€el CTpecy BMICT BiflbHOro
okcunponiny B COLL 3HmxyBaBcs Ha 29% (P<0,001), cdykosu - Ha 16% (P<0,001), rekcypoHOBMX
Kucnot — Ha 24% (P<0,001) y nopiBHAHHI 3 2-t0 rpynoto wypis. [Mpu ubomMy piBeHb IL-13 3HWXyBaB-
cs Ha 11,5% (p<0,05), Toai gk koHueHTpauisa IL-12B p40 Tta IFN-y He 3miHloBanach; BmicT IL-4 i IL-
10 3pocTaB Ha 22,3% (p<0,05) Ta Ha 27,1% (p<0,05) BignosigHo. lig BnNnMBOM MenaHiHy piBeHb
TGF-B 3meHwyBaBca Ha 23,0% (p<0,05) nopiBHAHO 3 2-t0 rpynoto wypis. Omke, MenaHiH
3anobirae gerpagauii KonareHoBMx Ta HekorareHoBux npoTekTuBHUX 6inkis COLU Ta cyTTeBo
BigHOBMOE BanaHc MiX Npo- Ta aHTU3ananbHUMN LUTOKIHAMW B CMPOBATLL KPOBI, WO CBigYNTbL Npo
NOro iMyHOMOZENHOHUNA edekT.
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MELANIN INFLUENCE ON THE PROTECTIVE PROTEINS IN GASTRIC MUCOSA AND
CYTOKINES PROFILE UNDER ACUTE STRESS CONDITION

Golyshkin D.V.", Falalyeyeva T.M.", Galenova T.I." Neporada K.S.?, Beregova T.V.’
" ESC “Institute of Biology” of Taras Shevchenko National University of Kyiv, Kyiv

2 Higher medical educational institution of Ukraine “Ukrainian Medical Stomatological Academy”, Poltava
E-mail: dgolyshkin@gmail.com

We have previously estimated cytoprotective effect of melanin. It makes perspective for its
use for prevention gastric injuries caused by stress. Structural components of the gastric mucosa
(GM) are substances of the extracellular matrix (ECM) and mucous collagen proteins which one
degradation products content are increased under stress influence. Gastric mucosa (GM) lesions
causes inflammation and leads to activation of the immune system. In this regard, the aim of our
research was to investigate the effect of melanin on the gastric mucosa protective proteins and
cytokine-signaling system response under acute stress conditions.

The studies were performed on 30 white nonlinear rats, weighting 120-150 g. The animals
were divided into 3 groups. 1% group of rats was injected by water (0.5 ml of water intact control).
The rats of 2" group were administered by water at 15 min before applying stress (0.5 ml per os).
The rats of 3" group before stress were injected with melanin (5 mg/kg, dissolved in 0.5 ml of wa-
ter, per os). The producer of melanin was yeast-like mushrooms Nadsoniella nigra strain X1, which
were sown from samples at vertical rocks i. Galindez (Ukrainian Antarctic Station “Academic
Vernadsky”). Stress caused by nerve-muscle tension by Selie. In the GM homogenate were de-
termined free ECM substances (by concentration of fucose and hexuronic acids) and mucus colla-
gen proteins (by concentration of free hydroxyproline) by standard biochemical methods. Blood
serum was tested for pro-inflammatory cytokines (IL-18, IL-12B p40, IFN-y) and anti-inflammatory
cytokines (IL-4, IL-10, TGF-B) by ELISA.

We have found that after acute stress in GM free oxyproline content increased by 73,2% (P <
0,001), fucose — by 55% (P < 0.001), hexuronic acids — by 75% (P < 0.001) compared to control,
indicating degradation of GM protective proteins. Compared with the control group in serum of this
group pro-inflammatory cytokines content has increased (IL-1p by 34,7% (p <0,001), IL-12B p40
by 27,9% (p < 0,01), IFN-y by 49,7% (p < 0,01)), and anti-inflammatory cytokines content has in-
creased (IL-4 by 16,1% (p < 0,05), TGF- by 49,6% (p < 0, 01)) with unchanged IL-10 levels. After
melanin introduction before stress free oxyproline content in GM has reduced by 29% (P < 0,001),
fucose — by 16% (P < 0.001), hexuronic acids — by 24% (P <0.001) compared to the 2nd rats
group. IL-1pB level has decreased by 11,5% (p <0,05), while IL-12B p40 and IFN-y concentrations
have not changed; IL-4 and IL-10 content has increased by 22,3% (p <0,05) and by 27,1% (p
<0,05), respectively. Under melanin influence TGF-B level has decreased by 23,0% (p <0,05)
compared to the 2" rats group. Therefore melanin prevents degradation of collagen and not colla-
gen protective proteins of GM and essentially restores the balance between pro- and anti-
inflammatory cytokines in the serum indicating the immune-modulating effect of melanin.
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AOBOBI TA CE3OHHI MIFPALIT TIONEHIB YEQQENNA (LEPTONYCHOTES
WEDDELLI) B PAUOHI APXIMNENAIY APFTEHTUHCBKI OCTPOBMU (SAXIOAHA
AHTAPKTUKA)

I. Qukuti, M. ]JpoH208CLKa

JIbsiecbkuli HaujoHanbHUU yHisepcumem iMeHi IsaHa ®paHka; Jlbsis; zoomus@franko.lviv.ua

Matepian 6yB 3ibpanHui nig yac 11, 14 i 17 (ce30H) yKpaiHCbKUX aHTAPKTUYHUX eKcneauuin
(2006-2007; 2009-2010 i 2011-2012) Ha TepuTOpii apxinenary ApreHTUHCbKI ocTpoBu (3axigHa
AHTapkTura). Apxinenar ApreHTUHCbKI OCTPOBW PO3MILLLEHMI B TUXOOKEAHCLKOMY CEKTOpi AHTapk-
TUKWN B 3axifHi YacTUHIi AHTapKTUYHOrO niBocTpoBa Mix 65°13' — 65°16’ na.w. Ta 64°10 — 64°20°
3ax.4., Ha 142 km niBHiYHiwe lNiBoeHHOro NONSAPHOro Kona, ske NpoxoauTb No 66°33’ na.w. JlaHutor
OCTPOBIB TArHeTbLCS 3 MiBAEHHOro cxo4y Ha niBHIYHMM 3axig y 5-7,5 kv Big 3emni 'penama AHTapk-
TMYHOro NiBOCTpoOBa. Big niBocTpoBa BiH BiggineHun npotokoto NeHona. 3aranbHa nnowa apxine-
nary 3aiimae Bcboro 6mm3bko 3,5 kM. 3aBasikv BOANOMY PO3MILLIEHHIO apxinenar cnyrye cBoepia-
HUM pedpyriyMoM Ans nacToHOrmx.

Ha TepuTopii apxinenary TioneHb Yepgenna (Leptonychotes weddelli) poctatHbo nowmpe-
HUR. [JocnigpkeHHa mirpauin TioneHsa Yegaenna 6yno npoBefeHo 3 BUKOPUCTaAHHAM mMeToay doTo-
rpadyyBaHHS iHAMBIOYaNbHOrO PUCYHKa NNaM Ha vepeBi TBapuHu. CTaTthb i Bik TBApMH BM3HaAYanucb
3a JONOMOrOK0 3arasibHOMPUNHATOro MeToay.

PesynbtaTi 3BOPOTIB MiYEHMX THOMEHIB, @ TakoX aHania doTtorpadivyHoi 6asn gaHux noka-
3aB, WO 6inbLUy YacTMHY 3MMW Ta BECHW TIONEHI TPUMaKOTLCA B Mexax apxinenary. Tum He MeHLW
TIoNeHi Yepgenna 4acto peecTpyoTbCsa B 3MMOBO-BECHAHUW nepioq Ha octpoBax BiHTep, Ckya,
aniHges i MNpotTo. OKpemi ocobuHu peecTpyBanucsa Ha o-Bax Jleonapa, Popaxi Ta bapxaHu. Tea-
PUHW NPUB’A3aHi 0O KOHKPETHUX MicCLb BiONOYMHKY, KU BifOyBaeTbCA NepeBaKHO BAEHb, i MOC-
TiINHO MOBEPTAKTLCA A0 HUX MNICNSA HiYHMX NonBaHb. Y nepiog nakTauii, camui, sk NpaBumno, 3Ha-
xogaTbca B Mexax 1-1,5 km Big camok. Camkun B nepiog nakrauii xap4yoTbca y npoToui MNeHona,
npoxoasayun 4yepes npotoky KopHik Heganeko Big 6epera o. BiHTep i He 3anuwatoum Ha TpuBanum
yac mornogb. NonepeHi focnigXeHHs NOKa3yoTh, WO B Lie Yac J000BI NepeMilleHHS TIONEHIB He
nepesuLLyoTb 5 KM. Taknm YnHOM, y TIONeHs Yepaenna OOCUTb MOMITHE BUSBMEHE ABMLLE TOMiY-
HOro koHcepBaTMamMy. OKpeMi TBapMHM OOCUTb CUSTbHO MPUB’A3aHi O KOHKPETHUX MiCLb BifnOYnH-
Ky, Aobpe 3axvLeHnx Bif BITPY Ta OKeaHiYHUX XBUMb. [poTAroM rpygHa Ta CivyHa B Mexax apxine-
nary L. weddelli 3anuwaetbcs yncenbHM BUAoM. 3aranom y mexax npotoku Ctenna Kpik noc-
TIMHO TPUMAETLCA 5-7 0COOUH, cepen AKUX NepeBaxarTb camui Ta MOnoAdb MUHYIOro poky. lpo-
TSArOM IIOTOro NOOANHOKI 0COBMHM 000X CTaTen CNOCTEPIralTbCs NEPEBAXKHO B panoHi rpynu 0-BiB
BapxaHu, AHarpamu Ta o. BiHTep, WenTtep i PacmycceH. 3’acoBaHo, WO NPOTArOM aHTapKTUYHOro
niTa ToNeHi MirpytoTb y NiBAEHHOMY HanpsIMKy 3a Mexi apxinenary. 3okpema, My 3apeectpysBanu
Ha ocTpoBi bapcenoTt, [lap6o Ta Ha y3bepexxki mucy lNepec TBapuH, AKi paHiwe Oynu BigMmidveHi
B3MMKY 6inst cTaHuii BepHagcbkuid. Y KiHUi NiTa W Ha NoYaTKy OoceHi BiNbLUICTb TIOMEHIB MirpytoTb y
NiBHIYHOMY Ta MiBHIYHO-3axigHOMY Hanpsamkax. MoxnuBeo, Le NoB'A3aHO 3 NbOAOBOK 06CTaHOB-
Koto. 3okpema, Hanbinblly rpyny TONEHIB Yegaenna My 3apeecTpyBany Ha y3bepexki ocTpoBa
Kpync y ntotomy 2007 poky — B LlinoMy 26 0COBMH pi3HNX cTaTen.

Mwn BBaxkaemo, Wo Ao6oBI Mirpauii TioneHis Yegnenna, 3anexarb Big HasBHOCTI B akBaTopil
rONIOBHOMO KOopMy — Kpunto. Ce30HHI Mirpauii Lboro Buay TiCHO MOB'A3aHi 3 NbOA0BOK 06CTaHOB-
KO0, HasIBHICTIO KOPMY i penpogyKTUBHUM NepiofoM.
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DIURNAL AND SEASONAL MIGRATION OF WEDDELL SEALS (LEPTONYCHOTES
WEDDELLI) IN THE REGION OF THE ARCHIPELAGO OF ARGENTINA
ISLANDS (WESTERN ANTARCTIC)

I. Dykyy, M. Dronhovska

Ivan Franko National University of Lviv; Lviv; zoomus@franko.lviv.ua

Material was collected during 11,14 and 17 (season) Ukrainian Antarctic expeditions (2006-
2007; 2009-2010 and 2011-2012) on the territory of archipelago Argentine islands (Western Ant-
arctica). The Argentine islands archipelago is placed in Pacific sector of Antarctic in the western
part of Antarctic Peninsula, between 65°13'-65°16' s. and 64°10'-64°20' w., in 142 km to the north
of a southern polar circle, which passes on 66°33' s. The chain of islands spreads from the south-
east to northwest in 5-7,5 km from the Graham land of Antarctic Peninsula. From the peninsula it is
separated by Penola Straight. The total area of archipelago occupies all nearly 3,5 km?. Owing to
successful location of the archipelago serves as a original refugium for seals.

Weddell seal (Leptonychotes weddelli) is widely distributed on the territory of archipelago.
Studies of Weddell seals migration was conducted using a method of photographing individual
mottled belly pelage. Sex and age of the animals was determined by a generally accepted method.

Results of re-registrations tagged seals, and photographic database showed that most seals
are kept within the archipelago in winter and spring. However, the seal is often registered on the
islands Winter, Skua, Galindez and Grotto during winter-spring period. Some individuals were reg-
istered such islands as Leopard, Forge and Barchans. Animals are tied to specific places of rest,
which occurs mainly in the daytime and always come back to them after a night of hunting. In the
lactation period, males usually located within the limits of 1-1.5 km from females. Females take
place in lactation feeding in Penola Strait and the Cornice Channel, near the coastline of the island
Winter leaving no pups for a long time. Previous studies show that at this time daily route of seals
does not exceed 5 km. Thus, we are discovere a significant phenomenon topical conservatism of
the Weddell seals. Some animals are strongly tied to specific resting places that are well protected
from wind and ocean waves. During December and January L. weddelli has the greatest number of
species in the archipelago. 5-7 individuals were always registered within Stella Creek strait.
Amount the seals are dominated by males and young animals in last year. In February separate
individuals of both sexes were observed mainly in the area of Barchans, Anagrams, Winter, Shel-
ter and Rasmussen islands. We found out that during in summer seals migrate in a southerly direc-
tion outside the archipelago. In particular, we registered animals on the Barthelot, Darboux and
Cape Perez islands. This research was conducted in winter near Vernadskyy base. In late summer
and early autumn, most seals migrate in a northerly and north-westerly directions. Perhaps, this is
due to ice conditions. In particular, we have registered the largest group of Weddell seals on the
coast of Cruls island in February 2007 — a total of 26 individuals of different sexes.

We consider that daily migration of Weddell seals is associated with the presence of the
main food krill in the water area. Seasonal migration of this species is closely related to the ice
conditions, availability of feed and reproductive period.
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OCOBJIUBOCTI AHTAPKTUYHUX MIKPOOIAHI3MIB TA NMEPCMEKTUBMU 1X
BUKOPUCTAHHS B BIOTEXHONOT I TA MEQULMHI

T.0. KoHdpamwwok, O.0. MopzaeHko, T.B. Bepezoea, J1.I. OcmanyeHko
HHL| «IHcmumym 6ionoeii», Kuiecbkuli HauioHanbHUU yHieepcumem imeHi Tapaca LLlegueHka
takbiofak@ukr.net

Ha cborogHi nowyk HoBux npogyueHTiB 6ionoriyHo akTmBHux cnonyk (BAC) iHTeHCMBHO Be-
AeTbCs cepell MIKpoopraHiaMiB, MicLs iCHyBaHHA SKMX Mario BMBYEHi i YacTo MOB’si3aHi 3 eKcTpe-
ManbHUMKW YMOBaMMW, OCKINIbKW CamMe Yy Takux OpraHiaMmiB MOXMNUBUW CUHTE3 HOBUX BTOPUHHUX Me-
Tabonitis i noTeHuinHnx BAC, Wo gonomaraloTb NPOAYLUEHTY aganTtyBaTuCcsa 40 TakKMX yMOB. 3Hay-
HUM iHTepeC HayKOBLIB 30CEpPePKEHNA Ha BMBYEHHI MiKpOOpraHiaMiB AHTapKTukn. ExkctpemansHe
cepepoBuLLle AHTaApKTUKM OBYMOBIIOE 3HA4YHI aganTauiHi 3MiHWM B aHTAapKTUYHUX LieHo3ax. Ha
TenepiwwHin Yac npobnemi BNNMBY eKCTpemMarnbHUX (PakTopiB Ha aHTaPKTUYHI MIKpOOpraHiamMu npu-
OiNgeTbCAa 3Ha4YHa yBara Ha cBiToBoMy piBHi. Ocobnuee Micle cepeq MiKpoopraHiamis 3anmae rpy-
na YopHux apixkmpkenonibHnx rpubis, 3gaTHUX CUHTE3YBATW MENaHiH.

MeToto gaHnx gocnigxkeHb Byno oxapakTepmnsyBaTh MiKpOOpraHiamu, i3ofiboBaHi 3 aHTapKTu-
YHMX NPOB, Ta OLIHUTM MOXITMBOCTI IXHBOTO NPAKTUYHOIO 3acTOCYBaHHS (BioTexHonoriA, MegmunHa
TOLLO).

I3 88 npob, 3ibpaHnx nig yac 18-i YkpaiHCbKOT aHTapKTUYHOI ekcneauuii, 32 6yno B3saTo Ans
noganbLworo aHanisy (Moxu, nuwanHuKK, rpyHT, KaMiHHS). B po6oTi npeactaBneHo pesynbTatv
onpauloBaHHA 5-Tu 3paskiB. Takox OocnigKyBanu aHTapKTU4HI YopHi apixaxi Nadsoniella nigra
X-1M Issatsch., isonboBaHi 3 I'pyHTy Ha BioreorpadiyHomy noniroHi o. ManiHaes y 2009 p.

Y poboTi 3acTocoByBanu CTaHgapTHI MiKpoBionoriyHi MeToam KynbTUBYBaHHSA MIKpPOOpPraHis-
MIiB Ha arapm3oBaHux NOXMBHUX cepepoBuax (Malt extract agar, Nutrient Agar, arap CaGypo,
KapTOMNNSAHO-TMOKO3HMIA arap).

Y pesynbTati npoBedeHnNxX AoCrigkKeHb i3051b0BaHO 13 YMCTUX KyNbTyp MIKPOCKOMIYHMX rpu-
6iB Ta 5 unctux KynbTyp 6akTepin. Cepen HUX Ha ocobnuBy yBary 3acnyroByloTb MIKPOCKOMIYHi
rpnbn i3 ACKpaBO BUPAXEHOK aKTUBHICTIO OO CUMHTE3y KoMnrekcy 6ionoriyHo akTMBHUX nNinigis,
XWpHUX kucnot: Geomyces pannorum, Cuningamella sp., Mucor circinelloides. INinign rpubis Mo-
XyTb BMKOPWUCTOBYBaTUCb SIK eHepreTuyHi mxeperna (6ionanuBo), Ana cuHTe3y aHTMBIioTMKIB Ta
MeaNYHMX NpenapaTiB, WO MICTATb eceHuianbHi XUpHi kKucnotn Tta ybixiHoH Q-9. MoXnuBeicTb Ky-
NbTUBYBaHHA LMX MIKPOOPraHi3amiB Ha BigxoAax CiflbCbKOrocnoAapChbKol i Xxap4oBOi NPOMMUCITOBOCTI
poBUTL X 3aCTOCYBaHHS 3PYYHUM Ta EKOHOMIYHO BUTOHUM.

Cepepq i3onboBaHNX HaMKM MiKpocKomnivyHnX rpnbis nopsaaky Mucorales MoxyTb 6yTn kapoTu-
HOMEHHi WTamK, SKi CUHTE3YITb B-KapOTWH, NKONiH, BiAOMiI aHTMOKCUAAHTHUMW BNACTUBOCTSMMU.
BuaineHo Takox Kinibka BuAaiB rpubis pody Penicillium, wo € npogyueHTamm YNCNEHHNX BTOPUHHNX
MeTaboniTiB 3 BUCOKOI BiONOrivYHOI0 akTUBHICTIO; NpeacTaBHUKN pody Fusarium, npenapaTtu 3 AKX
MOXYTb BUKOPUCTOBYBATUCb SIK KOPMOBI Ao6aBku. 13onboBaHi 6akTepil poay Bacillus Ta Mmikpocko-
nivyHi rpubu pogy Penicillium NposBUNW 30aTHICTb NPUTHIYYBaTK PICT iHLWMX MIKPOOPraHiaMiB i Mo-
XYTb BUKOPUCTOBYBATUCh Y MeAWLMHI, 30Kpema, NpoTun 36yaHUKIB AepMaTOMIKO3IB.

Hamn npoBegeHo Takox genoHyBaHHA Nadsoniella nigra X-1M (npoayueHTa MenaHiHy) B
[epxaBHOMY HayKOBO—KOHTPOSTbHOMY IHCTUTYTi BIOTEXHONMOTIT | LWTamiB MiKpOOpraHi3miB.

BussneHo cyHriunaHy Ta 6aktepuumnaHy Aito KynbTypansHoi piguHn Nadsoniella nigra X-1M
Ha piTonaToreHHi rpubu poay Fusarium (8 BuaiB) Ta citonaToreHHi 6akTepii (5 BuAis).

Takum 4YnHOM, cepel MIKpOOpraHiamiB, i301bOBaHUX 3 aHTAPKTUYHUX NPOO, 3Ha4YHa KifbKiCTb
npeacTasnsie iHTepec K 06’ekTn AN NOoLwyKy HOBMX MPOAYLEHTIB BionoriYHo akTUBHUX CNOMYK.



UDC 576.29

PECULIARITIES OF ANTARCTIC MICROORGANISMS AND PERSPECTIVES OF
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Search of new products of biologically active substances (BAS) is especially promising
among microorganisms growing in extreme conditions. Organisms from such habitat conditions
may produce new secondary metabolites and potential BAS which help these organisms to survive
in extreme conditions. Extreme conditions of Antarctic environment cause dramatic adaptation ex-
changes in Antarctic coenoses. It is why Antarctic microorganisms are hitherto very promising
model object for the search of new BAS. Group of black yeast-like fungi producing melanin are
especially important among these microorganisms.

The aim of this study was to provide descriptions of microorganisms isolated from Antarctic
specimens and to estimate their practical importance for biotechnology, medicine etc.

32 of 88 specimens of mosses, lichens, soil and rocks collected during the 18™ Ukrainian
Antarctic expedition were selected for the further microbiological study. Results of the study of 5
specimens are provided below. Antarctic black yeast-like fungus Nadsoniella nigra X-1M Issatsch.,
isolated from soil of biogeographic plot of Galindez Island in 2009 was also investigated.

Standard microbiological methods of microorganism cultivation in agar nutrient media (Malt
extract agar, Nutrient agar, Saburo agar, potato-glucose agar) were used.

13 pure cultures of microscopic fungi and 5 pure cultures of bacteria were isolated in the
study. Microscopic fungi with strongly pronounced activity to synthesis of complex of biologically
active lipids and fatty acids, i.e.: Gaeomyces pannorum, Mucor circinelloides, Cuningamella sp.,
are especially interesting. Fungal lipids can be used as energetic source (biofuel), for synthesis of
antibiotics and medical supplies containing fatty acids and Q-9 ubiquinone. The usage of these
fungi which easily can be cultivated on farm waste and food industry waste consequently is rather
easy-to-use and economically sound.

Among isolated by us microscopic fungi of the order Mucorales can be found strains produc-
ing B-carotene, lycopene, which have an antioxidant activity. Furthermore fungi of the genus
Penicillium which are producers of numerous secondary metabolites with high biologic activity;
drugs isolated from the fungi of the genus Fusarium can be used as food additives; bacteria of the
genus Baccilus and microscopic fungi of the genus Penicillium synthesizing substances inhibiting
growth of the other microorganisms can be used in the medicine against causative agents of
dermatomycosis.

Deposition of the Nadsoniella nigra X-1M (as a melanin producer) in State Scientific Control
Institute of Biotechnology and Strains of Ukraine is provided within this study.

Fungicide and bactericidal action of medium liquid of Nadsoniella nigra X-1M on 8 species of
plant pathogenic fungi of the genus Fusarium, and 5 species of the plant pathogenic bacteria is
found.

Thus a number of microorganisms isolated from Antarctic specimens represent important ob-
jects for the search of new producers of BAS.
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PO3BUTOK NPUPOOOOXOPOHHUX PAUOHIB AHTAPKTUKWU: MPOHO3
HA 2020 PIK
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Y po6oTi aHani3yeTbCsl MOCTIMHO 3pocTaroda AnHamika 36inbLUeHHs KinbKoCTi, i ocobnueo
nnoLl, panoHiB B AHTapKTuULi, ki ocobnmeo oxopoHsaTbes (PAOQO), Ta paoHiB B AHTapKTULi, SKi
ocobnueo ynpasnsTbes (PAOY), wo B cnektpi HauioHanbHux iHTepecis CtopiH [Jorosopy npo
AHTapKTVKy € BigobpaXeHHAM CTINKOro NpMpo4OOXOPOHHOIO iMnepaTuay.

3asHayeHa AuHaMmika aHanisyeTbcs 3a gornomMorow Mogeni PidapacoHa, ska BUKOPUCTOBYBa-
nacbk Thomas L. Saaty ansa aHanisy guHamikm roHkm 036poeHb y XX CTONITTI.

BukopucTtaHHA 3a3HayeHol Mmoaeni Aano MOXMMBICTb 3pOOUTU OLLIHKM OYiKyBaHUX KiflbKOCTEN
Ta nnow, PAOO i PAOY B Hanbnwmx4omy manbytHbomy. Tak, y 2020 poui 3rigHO 3 pesynstatamu
MOZESNoBaHHA OuikyeTbca 36inblieHHs kinbkocTi PAOO ta PAOY po 95, a 3aranbHa nnowa
PAOO ta PAOY cknage 103 700 km? (Lo MOXKHa MOpIBHATKM 3 nnoweto IcnaHaii).

O6roBopOETLCA NUTAHHS MiABULLLEHHS TOYHOCTI MOAeni, WO BMKOPUCTOBYETHCH, i TOUHOCTI
OTPUMAHNX KiNbKICHNX XapaKTepUCTUK.

BucHoBKU. AK BMOAETLCS, OTPMMaHi KinbKiCHI Xxapaktepuctuku, BignosigHo go micii SCAR,
HagagyTb NoniTMKaM i KepiBHMKaM HaLiOHanbHUX aHTapKTUYHUX Mporpam OOAaTKOBI aprymeHTu
ANa BUPOBNEHHs piweHb WOoA0 noAdanbLlioro ynpasniHHA JIOACHKOK AISMNBbHICTIO Ta OXOPOHOH
npypoau B AHTapKTuUi.

Cepen WMPOKOT rpOMaACbKOCTi OTPUMAHI KiflbKICHI XapaKTepuUCTUKN CIPUATUMYTb KpaLLloMy
PO3YMIHHIO TEHOEHLIN PO3BUTKY MDKHapOOHO-NPaBOBOrO PEXUMY AHTapPKTUKK.

UDC. 911.9:502(99)
ANTARCTIC ENVIRONMENTAL DEVELOPMENT: THE FORECAST FOR 2020

0.V. Kuzko, V.V. Savchenko, A.P. Fedchuk
National Antarctic Scientific Center of Ukraine, uackuzko@mon.gov.ua

This paper discusses the growing dynamics of the increasing of the amount and especially
the areas ASPA (Specially Protected Areas in Antarctica) and ASMA (Specially Managed Areas in
Antarctica). This dynamics is a reflection of the sustainable environmental imperative in the nation-
al interests spectrum of the Treaty Parties in the Antarctic.

This dynamics is analyzed using the Richardson’s model, which was used by Thomas L.
Saaty for the analysis of the arms race dynamics in the twentieth century.

Using this model made it possible to estimate the expected of the ASPA and ASMA amount
and areas in the near future.

So in 2020 it is expected to increase the amount of ASPA and ASMA to 95 and the total
ASPA and ASMA areas to 103,700 km? (which is comparable to the Iceland area) .

The question of the accuracy increasing of the used model and the accuracy of the quantita-
tive characteristics is discussed.

Conclusions. As it appears the obtained quantitative characteristics, in accordance with the
SCAR mission, will provide the policy makers and national Antarctic program managers by the
additional arguments for decision-making on the further management of the human activities and
nature conservation in the Antarctic.

Among the general public obtained characteristics will contribute to the better understanding
of the development trends of the international legal regime of the Antarctic.
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MOP®OJIOMTMYECKOE PASHOOBEPA3UE AHTAPKTUYECKOMN YALLEYKU NACELLA
CONCINA (GASTROPODA: NACELLIDAE) B AKBATOPUUA APTEHTUHCKUX
OCTOBOB
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B aHTapKTMyeckux Bogax LUMPOKO pacnpocTpaHeHbl BptoxoHorne mosnntocku poga Nacella. B
panoHe YKpaunHCKOM aHTapKTU4Yeckon cTaHumm AkageMunk BepHagckmii aToT pod npencraBneH Bu-
nom Nacella concina (Strebel, 1908). Papg asTopos (A.R. Beaumont & J.H.C. Wei; Maria Carla de
Aranzamendi, J.J. Martinez, R. Sahade) npegnonaratoT, YTO yKasaHHbIM BUA, pacnpesenssach no
pasHbiM rnybuHam, obpasyeTt asa mopoTuna. o yTBepXXAeHN0 3TUX aBTOPOB, ABa MopdoTUna
obuTtaloT B pasHbix Guotonax, hopmupys Tak HasbliBaemble CyOonuTopasnbHbii U NIMTOPAanbHbIN
MopdoTunbl. 3agaven Halero UccnegoBaHus SBNAETCa NpoBepKa 3TUX YTBEPXAEHUA NS akBa-
TOpUM MOpPCKOro oxpaHsiemoro panoHa Stella Creek B 30He OTBETCTBEHHOCTU YKPAMHCKOW aHTapK-
TMYeckon ctaHumm Akagemuk BepHaackui.

Mpwn npoeegeHnn noaesoaHbix nccrnegosaHnii MOP Stella Creek Bo BpemMsi ce30HHbLIX paboT
17-n n 19-n YAD 6bIno cobpaHo 226 aKk3eMnnsipOB MOSMOCKOB, NpeABapuUTENbHO ONpeaesiéHHbIX
kak Nacella concina. JanbHenwmne nccnegoBaHna nokasanu, 4To B cbopax NnpuUCyTCTBYIOT He [Ba,
a Tpu pasnnyHbiX MopcoTmna. BeisiBieHHblIE MOPGOTUNBI BU3YanbHO pasnnyMMbl B NEPBYO OYe-
pedb MO OKpacke W CKynbnType pakoBuHbl. epBbin MMeeT rnagkyto NOBEPXHOCTb PakoBUHbLI CO
CKPYTrNIEHHON BEPLUMHOMN, KOPUYHEBATLIM OTTEHKOM C SIPKO BblpaXXeHHbIM 6enbiM crnegom oT MaH-
TUM Ha BHELLUHEN CTOpoHe. BTopon umeeTt paamanbHO pacxogswmecs pébpa OT 3a0CTPEHHOM
BEPLUMHbI K Nepugepunn, OTTEHOK CEPO-3ENEHBIN C YepeayLWUMNCA KOHLEHTPUYECKUMUN KOPUYHE-
BaTbIMU M 3eNeHOoBaTbIMWU KOSbLAMM, Cried MaHTUK OTCYTCTBYeT. TpeTtuii MmopdoTun UMeeT npo-
MEXYTOUYHbIE NPU3HAKW: NOBEPXHOCTb PAKOBUHbI CrNaXeHa, C HEACHO BblPa)KeHHbIMUW paguanbHbl-
MU pEBpamMn 1 YepeayroLWNMUCA KOPUYHEBATLIMU KOHLIEHTPUYECKMMN KoMbLaMn. Takum obpasom,
B Halmx cbopax obHapykeHbl 35 ak3eMnnapoB nepeoro MmopdoTmna, 109 ak3emMnnsapos BTOPOro u
86 TpeTbero.

Hamn npeanpuHAT mopdomMeTpudecknin aHanns nvetollencs Bolbopkn. [ins Bcex npencra-
BUTENEN TPEX MOpPhOTMNOB YCTaHOBIEH O6LLMIA BEC XMBOrO opraHnama (Mw), Bec pakoBuHbl (Ms)
n tena (Mb), cyxon Bec (Md), anuHa (L) n pacctosiHue oT BEPLUMHBI PaKOBMHbLI OO NepeaHero v
3agHero kpaés (L4, Ly), wupuHa (W), BbicoTa (H), ycTaHOBNEHa n CTeneHb Koppensaumm Mexay
HUMK. MoKasaHo, YTO Mexay NpuBeEHHbIMM NapameTpamMu HabngaeTca cunbHas Koppenaums
(p<0,05), 3a ncknoveHnem BbicoThl (H) onsa nepBoro un Tpetbero MopdoTUNOB, ¥ KOTOPLIX OH cna-
00 cBs3aH CO BCeMM OCTasibHbIMU MOPdOMETPUYECKMMN XapakTepuctukamu. CpaBHeHne abco-
NIOTHBIX 3HAYEHWI YKasaHHbIX NapamMeTpoB Mexay Tpems MopdoTvnaMmm ¢ Ucnornb3oBaHnem T-
KpuTepusa nokasasno, YTo BblaefNeHHble HaMn MopdhoTuMbl 4OCTOBEPHO pasnuyatotcs (p<0,05) me-
xay cobou no psay mopdgomeTpuyecknx nokasartenen. [na kaxgoro mopdoTtuna paccymtaHsl 8
WHOEKCOB, OMNUCHLIBAKOLWNX OTHOLUIEHMS WCMOMb30BaHHbIX  MOP(OMETPUYECKMX MNOKasaTenemn
(Ms/Mb, L4/L,, L/L4, L/Ly, LW, L/IMb, L/H, H/Mb). CpaBHeHMe nony4eHHbIX MHOEKCOB ANs TPEX
MOPCOTMMNOB C UCMOMb30BaHNEM T-KpUTEpUs OS11 HE3aBMCUMBbIX Fpymn Mnokasano, YTo Bce Tpu
MopdoTMna goctoBepHo pasnuyatotcea (p<0,05) sHaveHmsamu nngekcos L/L4, L/ Ly; nepBbIn 1 BTO-
poun, BTOpon M TpeTnin mopchoTmnbl 4oCToBEPHO pasnuyatoTcs (p<0,05) 3HayeHnaMU MHOEKCOB
L+/L,, Onsa Bcex Tpéx MOpOTUNOB paccunTaHbl ypaBHEHUS 3aBUCUMOCTU MeXAy ANMHOW pakoBu-
Hbl U Maccol Tena. 3TN ypaBHEHUS ABASAIOTCA YHUKaNbHbIMK NS Kaxgoro mopdoTtuna. Uccneno-
BaHHasl 3aBUCMMOCTb HOCUT 3KCMOHEHUMAnbHbIN XapakTep, YTo cBuaeTenLcTByeT 06 annomeTpu-
4YeCKOM pOCTe MOSOCKOB.

Pasnnuma B CTpyKType pakoBuHbI, €€ oKpacke, OCOBEHHOCTSAX POCTOBbLIX MPOLECcCCOoB
N OOCTOBEPHbIE Pasnmyns no MOPOMETPUYECKUM XapaKTepUCTMKaM NoaTBep)KaatoT Heobxoam-
MOCTb BblaerneHuns Tpetbero mopdotuna — Nacella concina.
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MORPHOLOGICAL DIVERSITY OF THE ANTARCTIC LIMPET NACELLA CONCINA
(GASTROPODA: NACELLIDAE) IN THE WATERS OF THE ARGENTINE ISLANDS

M.A. Kushnir, A.Y. Utevsky
V.N. Karazin Kharkiv National University, Department of Zoology and Animal Ecology, 61022 Kharkiv;
autevsk@yandex.ua

Gastropods of the genus Nacella are widespread mollusks of Antarctic waters. In the vicinity
of the Ukrainian Antarctic station "Akademik Vernadsky", this genus is presented by the Antarctic
limpet Nacella concina (Strebel, 1908). Several authors (A.R. Beaumont & J.H.C. Wei; Mari'a Car-
la de Aranzamendi ¢« J.J. Marti'nez, R. Sahade) have believed that this species occurs at different
depths and form two morphotypes. In their opinion, these morphotypes live in different biotopes
and are usually called sublittoral and littoral morphotypes. The aim of our research is to examine N.
concina for the differentiation into two morphotypes in the waters of the marine protected area
(MPA) "Stella Creek" in the zone of the responsibility of the Ukrainian Antarctic station "Akademik
Vernadsky".

During 17th UAE and 19th UAE seasonal underwater surveys in the MPA “Stella Creek", 226
specimens of mollusks were collected and identified as the putative Nacella concina. A further ex-
amination showed that the collection contains not two, but three different morphotypes that live
together at absolutely identical conditions, at the same depths, and feed on the same objects. This
is confirmed by underwater photos and videos. Below we provide a brief description of the three
morphotypes and their comparison using morphometric data.

The morphotypes are visually distinguishable primarily by coloration and sculpture of the
shell. The first morphotype has a smooth shell surface with a rounded apex and brownish shade
with pronounced white mark from the mantle on the outside.The second morphotype has radial
ribs, which diverge from the pointed top to the periphery; the mollusks have a gray-green shade
with alternating concentric brownish and greenish rings; there is no mark of the mantle. The third
morphotype has intermediate characteristics: the shell surface is smooth with unclear radial ribs
and alternating brown concentric rings. Thus, in our collections, 35 specimens of the first
morphotype, 109 specimens of the second and 86 of third morphotypes were revealed.

We carried out a morphometric analysis of the available samples. For all of the three
morphotypes, the total living organism weight (Mw), shell weight (Ms) and body weight (Mb), dry
weight (Md), length (L), and the distance from the top of the shell to the cephalic and caudal edges
(L1, L2), width (W) and height (H) and correlations between these parameters were determined.
There is a strong correlation (p<0.05) between all morphometric characteristics, except for the pa-
rameter H for the first and third morphotypes, which is weakly associated with all other morphomet-
ric characteristics. The absolute value of morphometric characteristics were compared using T-test
for independent variables. It is shown that the three morphotypes significantly differs (p<0.05) in
some morphometric parameters. Eight indices, which display the relationships between morpho-
metric parameters (Ms/Mb, L4/L, L/L; L/L,, L/W, L/Mb, L/H, H/Mb) for each morphotype were calcu-
lated. A comparison of the indices for the three morphotypes were conducted using T-test for inde-
pendent groups. It was found that all three morphotypes differs significantly (p<0.05) in values of
indices L/L; and L/L,; the first and second, second and third morphotypes differ significantly
(p<0.05) in values of the indices L4/L,. For all three morphotypes, equations of the dependence
between the shell length and the body weight were calculated. These equations are unique for
each morphotype. The dependence between the shell length and the body weight is exponential
that indicates allometric growth of the mollusks.

Differences in the shell structure, its coloration, the features of the growth processes and
significant differences in morphometric characteristics confirm the classification of Nacella concina
into three morphotypes.
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MHTEIPAJIbHbIE NMOKA3ATEJ/IN TPAHC®OPMALIUKN SPUTPOLIUTOB MNPU
WMMEPCUOHHOW M’MNOTEPMUU

B.B. Jlomako, A.B. lLluno, N.®. KosaneHko, [.I'. JlyueHko
UHemumym npobrniem kpuobuornoauu u KpuomeduyuHsl HAH YkpauHsl, 2. Xapbkos, victorial2003@list.ru

NmmepcunonHas runotepmuns (UM oTHocKTCA K ymcny Hambonee onacHbIX BUOOB eCTeCTBEH-
HOM r’MNOTEPMUU, T.K. 3a CYET BbICOKOM TEMMOEMKOCTM BOAbI, 3HAYUTENBHO YCKOPSIOLLEN NpoLece
oTAayu Tenna, NpoMcxoauT BbICTpoe cHuxeHue TemnepaTtypsl Tena (TT). B 1o xe Bpemsa Ul npu-
MEHSIIOT NPW 3aKanuealoLlWmnx 1 peabnnuTaunoHHblX npouenypax. MI3BecTHO, YTO CyLLECTBYET CBA3b
MeX4y MHTEHCUBHOCTbIO Hecneumduyecknx agantaumoHHbIX peakumi n MopdodyHKLMOHANbHbI-
MUK CBOMCTBaMM 3puTpoumTtoB. Llenb paboTbl — M3yunTb BNMSHUE UMMEPCUMOHHOW rMNOTEPMUA Ha
COOTHOLLEHUS 0BpaTUMbIX 1 HEOBpPaTUMBIX (POPM IPUTPOLIUTOB U ANHAMMKY WMHOEKCOB MX TpaHC-
dopmauuu.

PaboTa BbiNONHEHa B OCEHHE-3UMHUI NEPMOA Ha MONOBO3penbIX camuax 6enbix Kpbic (6-7
mecsues, 180-220 r) ¢ cobniogeHnem Bcex BUO3TMYECKMX HOPM. XKMBOTHbIX OO Havana aKcnepu-
MEHTa cofepXanu B YCroBUAX BMBapUs Npu eCTECTBEHHOM CBETOBOM pPEXMME Ha CTaHOapTHOM
paumoHe ad libitum. U (TT=27,5+0,5 °C) mogenupoBann B MogMuLMpPOBaHHOM TECTE «BbIHYX-
OeHHoe nnaBsaHue» B negdaHon soge (0 °C), onmMTenbHOCTb NNaBaHust — 5 MuMH. TT KOHTponupoBa-
NN 9NEKTPOHHLIM TEPMOMETPOM NPM MOMOLUM peKTanbHOro gatyuka. VccnegoBaHus AMHAMUMKK
TpaHcopmaLmMm IpUTPOLMTOB NPOBOLAMAN METOAOM MAasioyrfoBOro paccesiHust ceeta Ha npubo-
pe, paspabotaHHom B UIMKuK HAH YkpaunHbl. N3yyanu 3aBUCUMOCTb MHTEHCUBHOCTU pacCesHust
CcBeTa CyCNeH3nen apnTpoumnToB Nog yrrioMm 9° No HanpasfeHno K NagatoLemy fnyyy oT KOSIMyecT-
Ba KMNeToK B 3TOW cycneH3un. B nameputenbHyto s4deinky, cogepxaisyto 3,0 mn pactsopa NaCl
pasnuyHon koHueHTpaumm (ot 0,15 go 0,05 Monbk/n), BHocunu 30 MK 3pMTPOMAacChl, NONyYeHHOMN
nocre oTcTaMBaHUs KPOBU M acnMpaumm nnasmbl. Bce nccnegosaHms NnpoBoaunn npu temnepary-
pe 37 °C. Onpegensanu o0 COXpaHHbIX KNeToK. PacnpegenexHne apuTpoumMToB MO MHAEKCY cde-
puyHocTn (AC) BblUMCANM U3 3aBUCUMOCTEN OCMOTMYECKOW XPYMKOCTM, MCMOMb3ys OU3nKo-
MaTeMaTUYECKYI0 MOAESTb MMNOTOHNYECKOro reMosnn3a apMTPoOLMTOB B pacTBOPE HEMPOHUKAIOLLLEro
BellectBa. 3HadyeHna MC npsamo nponopunoHasribHbl MOBEPXHOCTHO-OO6BEMHOMY COOTHOLLEHMIO
(S/V) n xapakTtepusytoT popmy kneTok. Npeobnagatoime opMbl 3pUTPOLIMTOB COOTBETCTBOBAMN
cnegyowmm wnHtepsanam WNC: codepountbl (141,3) — HeobpaTumas ¢opma, cToMaToUUTbI
(1,341,7) — obpaTumasa cdopma, HopmanbHbele (1,742,1) n ynnoweHHble (2,143) auckoumntbl. Uc-
Nnosib3ysi NOofly4YeHHble 3Ha4YeHns obpaTMMo N HeoBPaTUMO U3MEHEHHBIX (POpPM 3pUTPOLMTOB, pac-
CuMTbIBaNKU criegyrowme nHaekcol: nHaekc tpaHcopmaumm (UT) = (OO+HA)/A; wHoekc obpatu-
Mon TpaHcdopmaumm (UOT) = OO/, nHaoekc HeobpaTtumon TpaHchopmauumn (MHOT) = HO/M,
nHaekc obpatumoctn (MO) = OO/HA, rae [ — npoueHT auckoumTtos; O[] — npoueHT obpaTtumo ge-
dopMMpoBaHHLIX apuTpoumToB 1 HI — npoueHT HeobpaTumMo AeOpMUPOBAHHBIX 3PUTPOLUTOB.
CtaTtuctmnyeckyto ob6paboTKky AaHHbLIX MPOBOAMIN METOLOM HenapameTpuyeckon ctatuctukm Kpy-
ckana—-Yonnuca.

CnocobHOCTb 3pUTPOLMTOB K TpaHcdopMauun umMeeT aganTtaunoHHO-NpUcnocobuTensHoe
3HayeHue, a pacdeT MoponorMyecknx NHOEKCoOB TpaHchopmMaLmm 3pUTPOLNTOB, B OCHOBE KOTO-
poro nexaT COOTHOLUEHUS HOPManbHbIX (AUCKOUMTBI) M 0BpatMMO M HeobpaTUMO NU3MEHEHHbIX
dopM KIeToK, NO3BONSET 3HAYNTENBHO paclLMpuUTb NpeacTasneHne o6 atom npouecce. UlM, kak n
noboe cTpeccopHoe BO3OENCTBME, MPMBOLMIA K CHXKEHUIO KOSNMYecTBa OUCKOLMTOB U yBenuye-
HUIO MU3MEHEHHBIX hOPM 3PUTPOLMTOB. [JOCTOBEPHO MOBLILIANINCE 3HAYEHNSA MHOEKCa TpaHcdop-
Maumn, MHOeKcoB obpaTumMon n HeobpaTumon TpaHchopmalmm, BenuumHa nHgekca obpatmmMmocTu
He nameHsnack. Yepes 24 4 nocrne UM, HaobopoT, gona ANCKOUUTOB Bo3pacTana, a U3MEHEHHbIX
dopm — cHmxanack. N 3Havenns UT, MO n NOT no cpaBHEHMIO C KOHTPOMEM BbInn CHUXEHbI, a
NHOT, HanpoTuB, CyLeCTBEHHO MoBbILWancs (Ha Nopsgok).

OK30reHHble BO3OENCTBUS, HE3aBMCUMO OT MX NPUPOAbI, Bbi3blBalOT pasBuTue obLiux agan-
TaUMOHHBIX Hecneumduyecknx peakummn yepes aktmsaumo MNOJT, CTpyKTypHYKO nepecTponky Gen-
KOBbIX Morekyn, ycunenne mowHoctn AOC, KOoTopble HanpaereHbl Ha 3alinTy opraHnama oT no-



Bpexpaatowero daktopa. Aktusauusa OJ1 obnagaet membpaHOAeCTPYKTUBHLIM 3PIEKTOM, 3TO
cnocobCTBYIOT Aectabunusaunm membpaHbl 1 BbICTPON SNMMUHALMM HECTOMKUX hOPM 3PUTPOLM-
TOB, Ha 4TO yKasbiBalOT cHMxXeHne UT n yeenudeHne NOT. OgHako npu onpenerneHHbIX pexmmMax
MHOrne npoueccsl agantauun, npoTekarLwme ¢ HanpsXkeHMeM U BO3MOXHbBIM UCTOLLEHNEM, MOTYT
CTaTb TPEHUPYIOLLNMN N YKPENNAOLWMMY 300POBbLE.
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INTEGRAL INDICES OF ERYTHROCYTES TRANSFORMATION UNDER IMMERSION
HYPOTHERMIA

V.V. Lomako, O.V. Shylo, I.F. Kovalenko, D.G. Lutcenko
Institute for problems of cryobiology and cryomedicine NAS of Ukraine, Kharkiv, victorial2003@list.ru

Immersion hypothermia (IH) belongs to one of the most dangerous types of natural hypo-
thermia. Wherein due to the high heat capacity of water, greatly accelerating heat transfer, there is
a rapid decrease in body temperature (Tb).

At the same time, IH is used for cold-hardening and rehabilitation procedures. It is known that
there is a relationship between the intensity of non-specific adaptive reactions and morphofunc-
tional properties of the erythrocytes. The aim of the work was to study the effect of immersion hy-
pothermia on the ratios of reversible and irreversible forms of the red blood cells and the dynamics
of their indices transformation.

Experiments were carried out in the autumn-winter period on adult male albino rats (6-7
months old, 180-220 g) in compliance with all bioethical norms. Before the experiments, animals
were kept in the vivarium with natural light mode on a standard ration ad libitum. IH (Tb = 27.5+0.5
°C) was achieved in the modified "forced swimming" test (water temperature was 0 °C, the swim-
ming time duration was 5 min). Tb was measured in rectum using an electronic thermometer. The
dynamics of erythrocytes transformation was studied by small-angle scattering of light method on
the device developed in IPCiC NAS of Ukraine. The dependence of the intensity of light scattering
at an angle of a suspension of erythrocytes at 9 ° to the direction of falling beam on the number of
cells in this suspension was studied. Red blood cell of 30 pl obtained after settling and aspiration of
blood plasma were added in the measuring cell containing 3.0 ml of varying NaCl concentrations
(from 0.15 to 0.05 M). All studies were performed at 37 °C. The amount of intact cells was deter-
mined. Distribution of erythrocytes sphericity index (SI) was calculated from the dependence of
osmotic fragility, using physical and mathematical model of hypotonic hemolysis of red blood cells
in a solution of non-penetrating substances. Values of Sl are directly proportional to the surface-
volume ratio (S/V) and characterize the shape of the cells. The predominant shape of red blood
cells correspond to the following ranges of Sl spherocytes (141.3) - an irreversible shape, stoma-
tocytes (1.341.7) - reversible shape, normal (1.742.1) and flattened (2.143) discocytes. Using the
obtained values of reversibly and irreversibly altered shapes of erythrocytes, the following indices
were calculated: the index of transformation (IT) = (OD + ID) / D; index of reversible transformation
(IRT) = OD / D, index of irreversible transformation (IIRT) = ID / D, index of reversion (IR) = OD /
ID, where D was percentage of discocytes; OD was percentage of reversibly deformed red blood
cells and ID was percentage of irreversibly deformed red blood cells. Statistical data were proc-
essed by nonparametric statistics Kruskal-Wallis test.

The ability of red blood cells to transformation is of adaptive value, and the calculation of the
erythrocyte transformation indices, which is based on the ratio of normal (discocytes) and reversi-
ble and irreversible changes in cell shape can significantly expand the understanding of the proc-
ess of erythrocyte transformation. IH, like any stress exposure led to a decrease in discocytes
amount and to an increase in the number of discocytes altered shapes of the red blood cells. The
value of the IT, IRT and IIRT were significantly increased, the value of the IR was not changed.



On the contrary, 24 hs after the IH the share of discocytes increased and modified shapes
declined. Compared to the control values, IT, IR and IRT values reduced, and IIRT significantly
(x10) increased on the contrary.

Exogenous effects, regardless of their nature, cause development of the general adaptation
nonspecific reactions through activation of lipid peroxidation, restructuring of proteins, increasing
power of antioxidant systems which are aimed to protect the body from damaging factor. Activation
of lipid peroxidation has a membrane destructive effect that contribute to the destabilization of the
membrane and rapid elimination of unstable forms of red blood cells, as indicated by the decrease
in IT and the increase in I0T. However, under certain conditions, many adaptation processes oc-
curring with stress and possible exhaustion can be training and health-promoting.
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3MIHU NMCUXODI3IONONYHUX OCOBNIMBOCTEN KONNbOPOMPE®EPEHLIT
Y 3UMIBHUKIB B AHTAPKTWLII

C.-A.U. Madsp', €.B. MoiceeHko? O.E. Koeaneecbka'
" MixxHapodHa epomadcnka akademis «Modyc Konopic», m. Kuis, stefan-madyar@ukr.net
? HauioHanbHul aHmapkmu4Huli Haykosuli ueHmp MOH YkpaiHu, m. Kuig, moiseyenkoev@gmail.com

Cepepf YMCNEeHHUX KpUTepiiB BU3HAYEHHS CTaHIB NIOAMHM e He 3HAaNngeHO AOCUTb HagiiHKX,
AKi 6 NpW paHHIn giarHoCTULi MopyLleHb OUiHBanu, 3 ypaxyBaHHAM MOKa3HWKIB MCUXOMOrivyHOT
CYMICHOCTI, ncuxoqisionoriyHnin ctaTyc, a Takox aasanv 6 edekTnBHMI NporHo3 nepebiry agan-
TauiiHMX npouecis i popMyBaHHA TPYOOBOro KONEKTUBY. NS OLUiHIOBAHHA NCUXIYHUX i NCUXodisi-
ONIOrYHNX O0COBNMBOCTEN OCOBUCTOCTI MOXIMBO 3aCTOCYyBaTW iHHOBAUIMHWIA MeTon Korboporpe-
hepeHLINHOro TECTYBAHHS, LLO 403BONUIO © OpieHTyBaTUCS Ha HOBI NOKA3HWKM OiarHOCTUKM.

[na onepaTvBHOrO KOHTPOSIO iHAUBIQYaNbHOT AMHAMIKW NCUXOMI3ioNOriYHOro CTaHy yvyacHu-
KiB ekcneauuii NnpoTaromM 3uMMmiBni Ha cTtaHuii Akagemik BepHaacbkuin 6yno 3actocoBaHO MeTo[ OLi-
HIOBaHHA KonboponpedepeHLinHOro CNPUAHATTA B PEXUMI MOHITOPUHIY 0COBUCTICHUX npedepeH-
Ui noguHn B ymosax AHTapkTuku. O6cTexxeHo 12 yyacHUKIB ekcrneauuil — YonoBikiB y BiLi 24—55
pokiB. O6CTEXEHHA BUKOHYBaNMCh 40 noYaTKy ekcneguuii, WoMicaua Ha cTaHuil i nicns sumieni 3a
MeToaoM KonboponpedepeHuinHoro TectyBaHHs («BIOKOJIOPy) i mogndikoBaHnm meTtogom [e-
M60-Py6iHwTenH. CtatuctudHa obpobka pesynbTaTiB — 3a CTaHOAPTHUMKU MeTo4aAMU.

Y noyatkoBoMy nepiodi 3umiBni (kBiTeHb) nepebygoBa KonboponpedepeHuinHoro smbopy
XapakTtepusysanacsi nepLuo4eprosoo notTpedoro B KOMIPHOCTSX YepBOHOro gianasoHy (disvyHun
dakTop) i poTauieto BTOPUHHMX NO3MLIA 3 CUHBLOTO (IHTEeNeKTyanbHUn akTop) Ha XOBTUN (eMouin-
HU paKkTop), 3 MOHWKEHHAM KiNbKOCTi 3MillaHOro konipHoro Bnbopy. Buxoasum 3 ncMxonoriyHmx
XapaKTePUCTUK KOSNIPHOCTEN, MOXKHA roBOPUTK NPO Te, Lo B NOYATKOBOMY Mepiofi 3umiBni emouin-
HUA TOHYC BiAXOOUTb Ha TPEeTbOPSAHI No3uuii, a disndyHun hakTop NnepecyBaeTbCA Ha nepLuy no-
3uuito. Taki 3MiHN MOXYTb CBIAYMTU NPO HIBENOBaHHSA €MOLMHOIO NiAMOMY i BKITHOYEHHS 4Di3NYHMX
Ta iHTenekTyanbHUX 34i0HOCTEN Ha NOYaTKOBMX eTanax aganTtauii.

O6cTexeHHa yvacHUKIB ekcrieguuii nig vyac 3uMu (YepBeHb-CceprneHb) BUSBUITO B CTPYKTYPI
konipHoro npedepeHuiHoro Bubopy noganslli nepebynosu, ski gaBanu gogaTkoBy iHopmaLio
npo iHaMBiAyarnbHy ANHAMIKY NCUXOMi3i0NOrivYHNX PYHKLIN.

Y Opyrii NonoBuHI 3UMIiBNI (MOYMHAKOYM 3 XKOBTHS) Ha neple Micue BUXoauTb noTpeba
B KOMIPHOCTSAX iHTeneKTyanbHoro dakropa i «3miwaHa» notpeba. MNotpebu B KonipHOCTSAX di3ny-
HOro Ta emMoLjiHOro haKTopiB NEpPEMILLYIOTLCHA Ha TPETIO 1 YeTBepTy no3uuii. Taki 3MiHM KONbopo-
npegepeHuinHMx NnoTpeb yyacHMKiB ekcrneaunuii B Nepiog aHTapKTUYHOT 3MMU MOXYTb CBIgYNTM NpPO
NigBULLEHHA HaBaHTaXXEHHSA Ha ajanTauiHi MexaHi3Mu 3a paxyHOK MCUXOeMOUIMHOI eKCrpecii.
Biatak MOXnnBe BWHWKHEHHSI MPOSIBIB «aHTAPKTMYHOrO CUHAPOMY», adeKTMBHMX po3nagis, ge-
npecii («3miaHniny KonipHUn snbip).

OTmxe, 3acTocyBaHHA MeTody KonboponpedepeHuinHoro BuGOpY AMs OUHKKM  MCUXO-
eMOLIHOro CTaHy aHTapKTUYHUX 3MMIBHUKIB Ja€ OOAATKOBY AiarHOCTUYHY iHpopmauito. Pesynb-
TaTW KONIPHOro TECTYBaHHA MOXYTb OyTW BUKOPUCTaHI AN iHAUBIAYyanbHOro KOHTPOMO YCNILWHOCTI
agjanTauii Jo ekcTpeManbHUX yMoB. 3a MOHITOPUHIOBUMWI A@aHUMU OLIHOYHUX KpUTEpiiB KOMipHOT
npedepeHLii 3UMIBHUKIB MOXHa AiarHOCTyBaTW paHHi NposiBU NCUXOMI3ioNoriyHnX OUCHYHKUIRA i
NPOrHO3yBaTh PO3BUTOK HEraTMBHUX SBULY, 3 ypaxyBaHHAM OCOBUCTICHMX xapakTepucTuk. Kpim
TOro, METOAMKa OO3BOMSE BUABUTU NpedbepeHLinHMiA NopsaaoK KomnipHocTen 3 meToto Bioperyns-
LiMHOT KopeKUiT Ans No4anbLIoro BUKOPUCTAHHS.
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CHANGES PSYCHOPHYSIOLOGICAL CHARACTERISTICS OF COLOUR
PREFERENCES OF WINTERERS IN ANTARCTICA
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Among the numerous studies of human states have not yet found a reliable criterions of
evaluation of psychophysiological status for the early detection of violations, effective prognosis of
adaptation processes, the formation of the staff of employees based on indicators of psychological
compatibility.

To assess of the mental and psychophysiological characteristics of the person became pos-
sible to use an innovative method of testing of color preferences, it allows focusing on new diag-
nostic indicators.

Therefore, the aim of the research was in the use of estimation method of color- preferences
perception in the mode of monitoring personal preferences human in the Antarctic for the opera-
tional control of the individual dynamics of psychophysiological state members of the expedition
during the winter at the station Akademik Vernadsky. 12 members of the expedition of males aged
24-55 years were examined.

The survey was carried out before, monthly at the station and after wintering. The studies
were conducted with the assistance of the method of color preferences testing ("BIOKOLOR") and
the modified method Dembo-Rubinstein. Statistical analysis of the results - according to standard
methods.

It is shown that in the initial period of the winter (April) the changes of color-preferences
choice are characterized by the priority needs in the chromaticity red color range (physical factor)
and the displacement of secondary choices from blue (intellectual factor) to yellow (emotional fac-
tor) with a decrease in the number of "mixed" color choice. Based on the psychological characteris-
tics of the color, we can say that in the initial period of wintering emotional status relegated to the
third positions, and physical factor goes to the first position. Such changes may indicate a leveling
emotional recovery from wintering and the inclusion of physical and intellectual abilities at the initial
stages of adaptation.

The inspection of team of Antarctic winterers during the winter (June-August) revealed the
further adjustment in the structure of the color preferences choice that give additional information
about the individual dynamics of psychophysiological functions.

In the second half of the winter (from October) on the first place there is a need in chromi-
nance of intellectual factor and "mixed" necessity. The requirements in Chromaticity of physical
and emotional factors are moved to the third and fourth positions.

Such changes color preferences needs of the participants of the expedition during the Ant-
arctic winter can testify to the increasing load on the adaptive mechanisms due to getting up of
psychological and emotional status. As a result it is possibly the appearance of signs of the "Ant-
arctic syndrome", affective disorders, depression ("mixed" color choice).

Thus, the application of the method of choice for evaluation color preferences psycho-
emotional state of Antarctic winterers provides additional diagnostic information. The results of the
color test can be used to monitor the success of individual adaptation to extreme conditions.

Obtained in the study, the results of evaluation criteria of color preferences of winterers gives
opportunity detect early signs of psychophysiological dysfunction and predict the development of
adverse statuses based on personal characteristics. In addition, the method allows identifying the
preferential order of chromaticity with the ability to use in order to bioregulation correction.
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AscmpaﬂIUCbKa aHmapkmuyHa cry6a, Xobapm, TacmaHis, Aecmpariisi

CTBOpeHHs poswmpeHoi mepexi kamep CEMP y nigpaiioHi 48.1 6yno 3anponoHoBaHO ANis
PO3BUTKY LLOPIYHOrO MOHITOPUHIY XPOHOSIOTiT PO3MHOXEHHS Ta CTaHy NonynsAuin NiHreiHie, BigNoBI-
AHO fo 3aBgaHb MixkHapoaHoi nporpamu ekocucteMHoro MoHitopunry (CEMP). 3okpema, My npo-
NMOHYEMO ANS MnonerweHHs CKOOPANHOBAHOIO MOHITOPUHIY MOPIBHATY NOBEAIHKY MiHrBiHIB Agerni Ha
o. KiHr [xopax, octpoBi Cerimyp i ocTpoBax Anyp; aHTapKTUYHUX MIHrBIHIB Ha 3axigHomy y30e-
pexoki 3emni Npesma, i nanyacbkux NiHrBIHIB Ha 0. KiHr [bxopmk, KonakabaHa, Ha 3axigHomy y36e-
pexoki 3emni pesima Ta ocTposi MiTepmaH. HaginHnin goctyn Ao BCiX LUMX TepUTOopIin y AaHuin Yac
obmexeHun piHaHCcyBaHHSM, MaTepianbHO-TEXHIYHUM 3abe3neyeHHsaM | Norogolo, ane aBTomaTu-
30BaHi Kamepy MOXyTb NPOBOAUTM MOCTIMHUIA MOHITOPUHI, Hakonuyytoum GesnepepsHi 3anucu
CNoCTepeXeHb 3a THI34OBOK MOBEAIHKOKW MiHrBiHIB 63 nNpucyTHOCTI ntoamHn. EdektuBHuin pe-
3ynbTaT AMCTaHUIMHMX aBTOMaTU30BaHUX Kamep ANs CMOCTEPEXEHHSA 3a XPOHOMOriE PO3MHO-
XEHHS i cTaHOM nmonynsauii niHreiHiB Ageni Bxe O0yB NpOAEMOHCTpOBaHWA Ha TepuTopii CxigHol
AHTapkTan. 3okpema, B TPbOX MonepeHix npoekTax kamepu 6ynu nepesipeHi B nigpanoHi 48.1.
XpOHOIOris pO3MHOXEHHS NTaxiB aHani3yeTbCca 3a WoaeHHUMKN dhoTorpadiamu, a penpodyKTMeBHa
YCNILWHICTb Nonynsuii BUMIPIOETLCS LUMAXOM MOPIBHAMNBHOrO aHanisy dotorpadin, 3pobneHnx Ha
noyaTKy i B KiHUi FHi340BOro ce3oHy. [1ponoHyeTbca aBToMaTuayBaTn 06pobKy 300pakeHHs1 3 BU-
KOPUCTaHHAM paHiwe po3pobneHoro nporpamHoro 3abeaneyeHHs, i, 3a HeobxigHOCTI, nporpamHe
3abesneyeHHss Mmoxe moaudikysatuca. CniBpobiTHULTBO MK KpaiHamu-yunieHamn AHTKOM 6yae
3MiUHeHe akTMBHO y4yacTio B nporpamax CEMP y nigpanoHi 48.1. MNeple po3milleHH Mepexi
ANCTaHUINHNX Kamep, 3anponoHOBaHe HaMu B pPavoHi MHi300OBUX KOMOHIWA, OBIrpyHTOBaHe NpakTuy-
HUMKU MipKyBaHHSAMW. [Mo-nepLue, NnaHyeTbCA BCTAHOBUTU TPU KaMepu A1 KOXKHOMO BUAY B Mexax
neBHOT TepuTopii KosoHin. Lli kamepun 3abesnevatb onTMMasibHE OXOMMEHHS KOHKPETHOT AiNSAHKN
rHi30oBOI TepuTopii Npy MiHiMi3auil BuTpaT Ha obnagHaHHs. No-gpyre, BapTO BCTaHOBUTU Kamepu
Ha [insiHkax, po3TalloBaHMX Nobnu3y icHyuYnx HaykoBux 6a3 abo nonbosux Tabopis, WO Hane-
XaTb KpaiHaM-y4yaCcHUUAM OaHOro NpoekTy; Taka Bnu3bKiCTb cnpuatuMe nigTpumui mepexi. MNep-
LM eTan BCTAHOBMEHHSA OUCTaHUiIMHMX Kamep 3anfaHoBaHO Ha Yac aHTapKTUYHOro NiTHLOro ce-
30HYy 2015-2016 pp.

Pobota cpiHaHcyeTbea dhoHaom CEMP Kowmicil 3i 36epexeHHs1 MOPCBKMX XUBUX pecypciB AHTapKTUKK
(CCAMLR).
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The establishing an extensible CEMP (CCAMLR Ecosystem Monitoring Program) Camera
Network in Subarea 48.1 has been proposed to achieve the objectives by expanding annual CEMP
monitoring of penguin breeding chronology and success. Specifically, we propose to facilitate
coordinated, comparable monitoring of Adélie penguins at Copacabana, Pt. Thomas, Lion’s Rump,
Seymour Island, and Yalour Island; chinstrap penguins at Uchatka/Patelnia and Cierva Cove; and
gentoo penguins at Copacabana, Lion’s Rump, Cierva Cove, and Petermann Island. Reliable
access to all of these sites is currently constrained by funding, logistics,and weather, but
automated cameras can providenear-continuous observation records even when humans are
absent. There has already been demonstrated the utility of remote, automated cameras for
observing the breeding chronology and success of Adélie penguins in East Antarctica, and three of
the project principals have tested cameras in Subarea 48.1. Breeding chronology will be quantified
from daily photographs, and breeding success will be measured by comparing photographs taken
at the beginning and end of the breeding season. We propose to automate image processing
using previously developed software and if necessary, we will modify the software. The
collaborations between Commission for the Conservation of Antarctic Marine Living Resources
(CCAMLR) Members will be strengthen with active CEMP programs in Subarea 48.1. We propose
an initial network design based mostly on practical considerations. First, we propose to install
three cameras for each species at each site. Three cameras will provide replicate images while
minimizing equipment costs. Second, we propose to install cameras at sites that are located near
existing bases or field camps operated by the Members represented in this proposal; such
proximity will facilitate maintenance of the network. The first stage of camera establishing is
planned for 2015-2016 Antarctic season.

The work is supported by CEMP Fund of the Commission for the Conservation of Antarctic Marine
Living Resources.



YOK 597.5 (269.56)

PE3YNbTATbI U3YYEHUA NMHENHO-BECOBbIX MAPAMETPOB PblB CEM.
MACROURIDAE U3 MOPSl POCCA (CTATUCTUYECKWUU NOOPANOH ®AO 88.1)

H.A. Mucapb

FOXHbIU Hay4YHO-uccriedosamernbCKull UHCMUMym MOPCKO20 pbibHO20 x035licmea U okeaHozpaghuu,
2. Kepub, yugniro@kerch.com.ua

OpHov 13 pyHAaMeHTanbHbIX XapakTepUCTUK B U3ydeHUn buonorum pold ABRSOTCA NIMHER-
HO-BECOBblEe NMapaMeTpbl, UCCreAoBaHNe KOTOPbIX BaXXHO AN OLEHKN obLLero cCoCTosHUS nomny-
NSUMM, OHU MOTYT MUCMOMb30BaTbCA B KaYyeCcTBe BWMAOBOIO Mpu3Haka, a Takke CNyXuTb OOHUM U3
napameTpoB MpU UCCNEeAOBaHUN BHYTPU- U MEXNOMNYNAUMOHHON M3MEHYMBOCTU. PocCT pbib npo-
AofKaeTcsa B TeYeHne BCeur XnsHu, u ocobn ogHon nonynsumm, O4HON KOropTbl MOTYT OTNMYaTbCA
TemMnamu pocTta B 3aBUCMMOCTU OT pasfuyHbiX PakTopoB, YTO MPUBOAUT K (DOPMUPOBAHMIO Ba-
puaumin paamepos B rpynne pblib 0gHOro MNOKONEeHUs 1 NoNynsauni B LENOM.

B pnaHHom paboTe 6Gbina n3yvyeHa 3aBUCMMOCTb JIMHENHO-BECOBLIX XapakKTepuCTUK pbld 13
ceMm. [lonroxsocTbix (Macrouridae), suabl: Macrourus Caml v Macrourus Whitsoni B mope Pocca
(ctratuctnyeckui nogpanoH ®AO 88.1) Ha npombicnoBoM yyacTtke “K” Mo AaHHbLIM, MOSTyYeHHbIM
13 ynoBoOB AOHHOrO sipyca. B nccnegyemom nogpanoHe mMakpypychl ABYX BUOOB UMENN He3Haun-
TeNnbHbIE pa3nMuusa B pasMepHoO-BecoBbix napametpax. Ocobu Buga M. Whitsoni otnnyanuch
MeHbLUMMMK pa3Mepamn, UX CpeHas AnuHa Tena coctaesnsna 19,9 cm (gnvHa makpypycos onpe-
Jensetca OT Havana pbina [[O  aHanbHOro  OTBepcTus), a cpefHaa macca  —
0,99 kr. M. Whitsoni nmen B ynoBax LUMPOKNA pa3mepHO-BECOBOM AmanasoH — 13—-28 cm, 0,22—
2,36 Kr, YTO cBMOETENbCTBYET O NPUCYTCTBUM Pa3HOBO3PACTHLIX rpynn makpypycoB. M.Caml B
uccnegyemomMm ydyactke “K” Takke nokasan LUMPOKUI pasmMepHO-BecoBoM AmanasoH 14-31 cwm,
0,38-3,78 kr, npy 3TOM CpeaHMe BeNU4YMHbl He3HauYUTEmNbHO Bbile, YeM y Makpypycos Buga M.
Whitsoni, n coctaBnaT no gnvHe 20,9 cm n no Becy 1,38 kr. PyHKUMOHANbHYIO 3aBUCMMOCTb
Mexay OSIMHOW 1 Maccomn Terna aHann3nposanu no pesynbtaTtam U3mMepeHui AnvHbl 1 Macchl Tena
y 79 ak3. M. Whitsoni v 458 ak3. M.Caml no cdopmyne P=al’, roe P — macca pbibbl, L — gnuHa
pbibbl, @ U b — NIMHENHBIN U CTENEHHON KOIPMUUMEHTLI. VI3MEeHeHnsa B NMUHENHOM U CTENeHHOM
KoappmumeHTax MoryT oTpaxaTb U3Monornyeckoe CoCcTosiHMe Buaa, CBA3aHHOE C MOMOBbIM CO-
3peBaHVeM Unun C BHewWwHuMU daktopamun. KoadpdumumeHT koppensumm ana M. Caml paBHancs
R2=80, pna M. Whitsoni — R2=82, 4YTO CBMAETENbLCTBYET O TECHOM 3aBUCMMOCTU MEXAY MacCom n
ONMHOM Tena y 9TuX BuaoB pblb.

Makpypycbl ABRASIOTCA OOHUM M3 MaccoBbIX pbld AHTapKTUKKW, KOTOpble XapaKTepusylTcs
NOBCEMECTHBIM N UMPKYMaHTapKTU4eCcknm apeanomM. BaaMmocssasn mexay AnvHON U Maccoun Tena
paccMmaTpuBaeMblX BMOOB pblb, obutarowmx B Mope Pocca, NnpakTmyeckn He U3yyeHbl, U ganb-
Hellwee M3y4YyeHne NUHENHO-BECOBbLIX NapameTpoB M APYrMx acnektoB ux Guonorun pacwmput
HalM 3HaHMSA 06 3TUX MHOTOYMCIEHHBLIX U MEPCNeKTUBHbIX AN npombicra polbax HOxHoro okea-
Ha.
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RESEARCH RESULTS OF LENGTH-WIEGHT PARAMETERS OF MACROURIDAE
FISH FAMILY FROM THE ROSS SEA (FAO STATISTICAL AREA 88.1)

N. Misar
Southern Research Institute of Marine Fisheries and Oceanography, Kerch, yugniro@kerch.com.ua

One of the principal characteristics in the fish biology investigations are length-weight pa-
rameters; it is essential to study them in order to assess the population general state, they can also
be used as a specific feature and serve as one of the indices while conducting research works on
intra- and interpopulation variability. Fish grow during the whole life, and specimens of one popula-
tion or one cohort may differ in growth rates depending on a number of factors, which can result in
size range within the fish group of one generation and the whole population.

The relationship between length-weight parameters of the grenadiers family (Macrouridae)
was studied. The species under study were Macrourus caml and Macrourus whitsoni from the
Ross Sea (FAO statistical area 88.1) in the fishing area “K”, according to the data obtained from
the bottom longline catches. In the studied subarea, two species of the grenadiers had slight differ-
ences in the size-weight parameters. Specimens of M. whitsoni were characterized by smaller siz-
es; their average body length was 19.9 cm (grenadier length is measured from the fish snout to its
anal orifice), and their average mass equaled 0.99 kg. M. whitsoni had a wide range of size-weight
parameters in the catches: 13-28 cm, 0.22-2.36 kg, which proves the fact that the grenadiers were
represented by multiple-age groups. M. caml also showed a wide variety of the size-weight param-
eters in the same “K” area: 14-31 cm, 0.38-3.78 kg; their average values were insignificantly higher
than those of the grenadier M. whitsoni and made up 20.9 cm long and 1.38 kg in weight. Func-
tional relationship between body length and body mass was analyzed based on the results ob-
tained after body length and mass of 79 specimens of M. whitsoni and 458 specimens of M. caml/
were measured according to the formula: P=al®, where P is fish mass, L — fish length, a and b are
linear and power coefficients. Changes in the linear and power coefficients may reflect physiology
of the species state, which is related with sexual maturity and environmental factors. Correlation
coefficient for M. caml/ was calculated as R?=80, and for M. whitsoni — R?>=82, which shows a close
relationship between the body mass and length of the studied fish species.

Grenadiers are one of the mass species in the Antarctic; they are characterized by the vast
distribution area in the Circum Antarctic. Relationships between body length and mass of the stud-
ied species, inhabiting the Ross Sea, have been scarcely investigated. Further research of their
length-weight parameters and other biological aspects will expand the knowledge on these abun-
dant fish, prospective for fisheries in the Southern Ocean.
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Mpobrnema 3miH knimMaTy BM3HaHa rnmobanbHo NpobnemMoro cy4acHOCTI. 3Baxaroum Ha e, Ha
Yyaci NpoBeAeHHST MOHITOPUHIY MOXITMBUX BMAUBIB, OCOBNMBO B perioHax, Ae TeMnu Takmx 3miH
MakCUmMmarbHi, 30Kpema B AHTapKTULi. AHTAPKTUYHI EKOCUCTEMWN Ha JoAadvy e N NOPIBHAHO NpocC-
Ti, WO 3HAYHO norerwye ix BUBYEeHHS. Hanpouya surigHe postawysaHHA YAC Akagemik BepHag-
CbKUIM Ta HasIBHICTb 3HAYHOro apxiBy GOTaHIYHUX OOCAIIKEHDb 3pOOMNN MOXIMBUM Hanaro4XXeHHs
AOBroTPMBAaroro CrocTePeXeHHs 3a BMNIIMBOM KIMiMAaTUYHUX 3MiH HA Ha3eMHi POCIVHHI yrpynoBaH-
He. OgHoYacHO BIOKPMBAKOTLCA MOXMMBOCTI A0 HanaroMKEHHA MOHITOPUHIY aHTPOMOreHHoro
BMMYBY, WO BMMaraetTbcs Hopmamn Magpuacskoro npoToKosy.

[ocnigXeHHs, cnpaMoBaHi Ha BMPILLEHHS LMX 3aBAaHb, po3novato 3 2006 p. BUBYEHHSM MO-
nynsuin Deschampsia antarctica Desv. Ha 0. NaniHaes Ta Hanbnmx4nx octposax. Y uewn 4Yac 6yno
3aKnageHo nepwni BapiaHT PO3MILLEHHsT AOCMiAHMX NNOoWaaoK ANS BUBYEHHS CYOUHHUX POCITUH
perioHy. Bnpogoex ce3oHis 2006/07, 2009/10 pp. 6yno opraHisoBaHO NpoBefeHHS 0bniKy KiflbKoC-
Ti NONYNAUIN Ta YMCENbHOCTI CYyANHHUX POCnMH Ha ocTpoBi [aniHaes (Parnikoza et al., 2009). Oc-
TaTo4HO nig Yac ce3oHy 2013/14 p. ons opraHisauii MOHITOPUHIY BuAgineHo 17 mangaHyumkie: 11 3
HUX Ha o. [aniHaes, 3 — Ha ocTpoB.i Ckya (Muc diHrep-IoiHT) Ta 3 — Ha ocTposi Bicimka. Okpim Toro
BMAINEHO HACTYMNHi NONIrOHN ANA BMBYEHHS po3roginy Ta YMCcenbHOCTI CyOUHHUX POCIIMH: OCTPO-
By lHgukaTop, Kpanna ta Qukuin. Togi ) npoBeAeHO NOBHE KapTyBaHHS NoKaniteTiB CyANUHHUX po-
CNWH Ha o. ManiHges Ta NpoBeAeHO YeproBu NOBHUN MigpaxyHok. Hagani 34inCHEeHHS MOHITOPUH-
ry nepeabayvae wopivyHmn 36ip 6ionoramu-3aumiBHMKamMu iHpopmauii 3 MOHITOPUHIOBUX MagaH4m-
KiB LLOAO YMCENBbHOCTI CYANHHUX POCIUH, iX BiomeTpil, BiabupaHHa npob ansa perynapHux umutore-
HeTUYHMX Ta BioXiMiYHMX JocnigpkeHb 0bpaHuX IHOMKATOPHMX MOKa3HWKIB. Y MOTOYHOMY CE30Hi
2014/15 pp. cunamn Bionorie-3uMiBHUKIB poboTa 3dincHoBanachb 3a Lieo cxemot. lNnaHyeTbea
34iNCHIOBaTK 1T B TaKOMY X pexxuMi 1 Hagani. 3ibpaHi napameTpu LWOpIYHO BHOCATBCA 0 6a3n ga-
HUX Ta ByaoyTb BUKOPUCTAHI ANs MaTeMaTuyHoi obpobkn, 3okpemMa Ans OUiHKM 3BeOEHOro naTeHT-
HOro iHAMKaTopa aganTUBHOCTI, WO KOMMEKCHO XapakTepusye Ty UM iHLY Nonynsuito B NOTOYHUI
ce30H. Okpim TOro, nepiognyHo pas Ha 2-3 poKM HeobXigHWW Ce30HHWI BI3WT cheuianicta ansa
30INCHEHHS perynsapHoro obpaxyHKy KinbKOCTi monynsuin Ta iX YMCENbHOCTI, @ TakoX MOTOYHOI
KOpeKLii MeToAonorii ANs NoKpaLeHHs pe3yrbTaTiB MOHITOPUHTY.

MapanenbHO HeobXigHO BiACTEXyBaTU KIOYOBI ANA MOHITOPUHTY NapameTpu AOBKINNS: TeM-
nepaTypy Ta BOSOriCTb NOBITPS i FPYHTY, deHOMOrit0 3amep3aHHa NpoTokM MNeHona, wo 34iicHe
BaroMuin eqoekT Ha TyTellHi ekocucTemn. Baxnnee 3Ha4YeHHSA Npu LbOMY CTaHOBUTb BUKOPUCTaHHS
OaHUX MIKpoKIiMaTUYHOI CTaHUii, BcTaHoBneHoi B 2004 p. 3a cniBnpaui 3 YHiBepcuteTom
T. Macapuka (bpHo, Yexis). Peaniszauig gaHOro MOHITOPUHIY NOCUMUTL e(eKTUBHICTb BUKOPUC-
TaHHA YAC Ta 3auikaBneHicTb iHWKX AepXaB YKPalHCbKOK aHTapKTUYHOK AiSNbHICTHO.
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Climate changes are recognized to be a global challenge nowadays. According to this, it is
time to provide a monitoring of possible impacts of these processes, particularly in the regions
where such changes are on the fast rate, for example in Antarctica. In addition to this, Antarctic
ecosystems are also relatively simple, that considerably facilitates their study. The presence of
significant archive of botanical studies in tandem with an advantageous location of Vernadsky sta-
tion made possible to establish long-term observation of the impact of climate change on terrestrial
plant communities. At the same time, the required rules of the Madrid Protocol open up opportuni-
ties for establishing of monitoring of the human impact.

The research aimed to solve these problems began in 2006, by studying populations of
Deschampsia antarctica Desv. from Galindez and nearby Islands. That was the first option of re-
search areas placing for vascular plants studies in the region. The number of vascular plants popu-
lations were counted on Galindez Island during the seasons of 2006/07, 2009/10 (Parnikoza et al.,
2009). In 2013/14 season, 17 monitoring sites were selected, 11 of them on the Galindez Island, 3
— on the Skua Island (Finger Point) and 3 —on the Eight Island. Moreover, the distribution and
abundance of vascular plants areas of studying were found in the range of Indicator, Krapla and
Wild Islands. Also, during 2013/14 season, regular count of vascular plants populations and com-
plete mapping of localities on the Galindez Island were made. Further monitoring provides an an-
nual sampling of vascular plants by biologists during winter sessions on the number of areas
above. The main aim of such sampling is to get biometrics information along with amount of plants
populations, to perform a regular sampling for cytogenetic and biochemical studies by selected
indicators. In the current 2014/15 season, the work was carried out under the present scheme by
biologists-winterers. It is planned to implement the same mode in future. All annually collected data
will form the database with further use in mathematical processing, along with assess of the united
latent quality indicator of adaptability that comprehensively describes a particular population in the
current season. In addition, in every 2-3 years, periodical seasonal specialist visit is needed to pro-
vide a regular calculation of the plants populations’ number and the current methodology correction
for improving the monitoring results.

At the same time, for efficient research it is crucial to track the monitoring of main environ-
mental parameters: temperature, humidity of air and soils and freezing phenology of Panola duct
that carries a significant effect on the local ecosystem. Accordingly, the data from microclimate
station established in 2004 in cooperation with Masaryk University (Brno Czech Republic) has a
particular importance. We believe that implementation of this monitoring will enhance efficiency of
the Vernadsky station and attract additional interest of other countries to the Ukrainian Antarctic
activities.
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OCOBEHHOCTWU BUOJIOITU U NEPCIMNEKTUBbLI MPOMBICJIA KAIIbMAPA
MOROTEUTHIS INGENS B CYBAHTAPKTUKE

J1.K. NMweHuyHoB
FOXxHBIU Hay4yHO-uccriedo8ameribCKUU UHCmMUmMym pbibHo20 xo3siticmea U okeaHoepaguu, 2. Kepyb, Kpbim,
Ikpbikentnet@gmail.com

[MOCTOSIHHBIN MHTEpPEeC MPOMBICIIOBbIX U KOMMEPYECKMX OpraHM3aumin K rornoBOHOMMM MOSIfO-
ckam TpebyeT noncka HOBbIX OOBLEKTOB N PanoHOB NpoMbIcia. Pecypcbl ronoBOHOMMX MOSITHOCKOB
FOXHOro okeaHa B HacCToOsILLee BpeMsl COBEPLUEHHO HE UCNOSb3YTCA U NOYTU He n3ydeHsbl. [aH-
HbIX 0 BrioMacce 1 BenMynHax BO3MOXHOMO BbISTOBA MOKa HET.

Ponb kanbmapoB B aHTapKTUYeCKMX M CyBaHTapKTUYeckux Bodax C UX Ype3Bbl4anlHO BbICO-
Ko Gronornyeckon NpPOAyKTUBHOCTBIO, UCKIOUYUTENbHO Boratbix 300MfaHKTOHOM, OCOBEHHO Be-
nvka. Kanbmapbl 0T4acTV 3aHUMaloT 30eCb HULLY NNaHKTOHOAAHbLIX pblb. [Mo3TOMy Tak MHOro aH-
TapKTUYeCcKnx n cybaHTapKTUyecknx 3ybaTbIX KATOB, TIONEHEW, MMHIBUHOB M APYrUX NTUL U XWLL-
HbIX PblI® NUTAKTCH UCKITIYNTENBHO UMW B 3HAYUTENBLHOM CTENEHN KaribMapamu.

Hanbonee MHOrouMcrieHHbIMU U3 KPYMnHbIX BUOOB KarnbMapoB Nno Buomacce B aHTapKTU4e-
ckux Bopax sasnstTca Mesonychoteuthis hamiltoni v Moroteuthis ingens. O 6onbLon Guomacce
M. ingens B AHTapkTuke (toxHee 50°10.11.) HEKOTOpble aBTOpbl CyAST MO 60MNbLIOMY KONMYeCTBY
KalarnoToB, KOTOpble OTKapMIIMBAaKTCHA 34eCb B TeYeHue NeTHero cesoHa W ABMSMUCb B CBOE
BpeMsA npeameToMm npombicna Ans KUTOBOWHbIX dorioTunuin. OcobeHHO BbiCOKOW Bronoruyeckomn
NPOAYKTUBHOCTBIO B BOAax AHTapKTUKM SBNAOTCHA 6aHKM U NOAHATUA, PacrofiOXeHHble B npe-
Aenax aHTapKTMYecKOro UMPKYMMOnspHoOro TtedeHusa. M. ingens — aHoemuk KOxHoOro nonylia-
pUSA, 1 B HEKOTOPbLIX parioHax OH COCTaBnsieT 3HaAYMTENbHY0 Maccy obuen Guomacchbl MOPCKUX
OpraHM3MosB.

Ha 6aHke O6b (MHOoOKeaHckm cektop KOXXHOro okeaHa) B anpene v Mae B ynoBax AOHHbIX
TpanoB MOCTOSAHHO npwucyTcTBoBan M. ingens. CkonneHust KanbMapa OTMEYeHbl Ha CeBepo-
BOCTOYHOW OKOHEYHOCTWU BaHku. YnoBbl kanbmapa gocturanu 1310 kr 3a yac TpaneHus, n gons
ero B HeKOTOpbIX yroBax coctasnsna 6onee NonoBuHbI.

CkonneHua kanbMapa y aHa 6aHkun coctaBnanu ocobu nepepn cnapvsanveM. Bee kanbmapsbl
aktTMBHo nutanucb. OcHoBOM nuwn cnyxunn padkm Euphausiacea u pblbbl cemencTBa
Myctophidae.

OrpomMHas obnacTtb pacnpocTtpaHeHus M. ingens B KOXXHOM OokeaHe roBOpUT O MPOTSKEHHbLIX
ropu3oHTanbHbIX MUrpaumax. BepoaTHo, kak n 60mnbLWMHCTBO APYrMx BUAOB Kanbmapos, M. ingens
ncnonb3yeT BbICOKWE LWMPOThI ANs Haryna, a Hu3kue (bonee Tennble) — ANs pasMHOXeHUs (B Ha-
LeM crnyyae Ans cnapyvBaHUs U BO3MOXHOIO AarnbHernLwero oTknagbisas ukpbl).
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BIOLOGICAL FEATURES AND FISHERY PROSPECTIVES OF THE ONYCHOTEUTHID
SQUID MOROTEUTHIS INGENS IN THE SUBANTARCTIC REGION

L.K. Pshenichnov
Southern Scientific Research Institute of Fisheries and Oceanography (YugNIRO), Kerch, Crimea
Ikpbikentnet@gmail.com

Constant concern of the fishery and commercial organizations for the Cephalopods requires
searching for the new fishery objects and fishing zones. The Cephalopods resources in the South-
ern Ocean are currently not utilized and almost not studied. The data on the possible catch bio-
mass and size have been absent so far.

The role of squids in the Antarctic and Subantarctic waters is particularly significant; these
areas are highly productive and most rich in zooplankton. Partly, the squids occupy the niche of
plankton-feeding fish in this region. That is why, the number of the Antarctic and Subantarctic
toothed whales, seals, penguins and the other birds and predatory fish, which feed only or to a
considerable extent on squids, is so great.

Out of the large-sized squids, the species, most abundant in biomass in the Antarctic waters,
are Mesonychoteuthis hamiltoni and Moroteuthis ingens. Some authors can judge about the big
biomass of M. ingens in the Antarctics (southwards from 50 degrees S) by a great amount of
sperm whales, which use this areas as fattening sites during the summer and were themselves a
fishery object for the fleet of whalers some time ago. The highest biological productivity in the Ant-
arctic waters can be marked at the banks and rises, located within the Antarctic Circumpolar Cur-
rent. M. ingens is an endemic species of the Southern Hemisphere, in some areas it makes up a
considerable part of the total biomass of the aquatic organisms.

At the Ob’ Bank (Indian Sector of the Southern Ocean), M. ingens was regularly present in
the bottom trawling catches in April and May. The squid aggregations were observed in the north-
eastern end of the bank. The squid catches reached 1,310 kg per trawling hour, and its percentage
rate in some catches made up over 50%.

The squid aggregations at the bank bottom were comprised of specimens before mating. All
the squids had an active feeding behavior. Their main diet consisted of small crustaceans
Euphausiacea and the Myctophidae fish.

The vast distribution area of M. Ingens in the Southern Ocean allows to conclude that the
species has long-distance horizontal migrations. As well as the majority of the other squid species,
M. Ingens uses high latitudes for fattening, and the tropical ones (warmer ones) — for reproduction
(in this case for mating and possible egg laying afterwards).
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NEPCNEKTUBU OTPUMAHHA ®EPMEHTIB, AKI BONOAIIOTb
KOJNAFEHONITUYHOKO AKTUBHICTIO, 3 MOPCbKUX INAPOBIOHTIB
AHTAPKTUYHOI'O PEFOHY

H. I'. Pakwa, O.C. CopokiH, O.M. Caeuyk, JI.I. Ocman4yeHko
Kuiscbkul HauioHanbHUl yHisepcumem imeHi Tapaca LllesueHka, HHL “Incmumym Bionoeii”, Kuis,
nkudina@ukr.net

CTpimMKe 3pOoCTaHHS MOMUTY Ha BUKOPUCTaHHA npenapaTiB, akTMBHOKO [Lil04OH CKIagoBOH
AKNX € TAPONITUYHI pepMeHTn, akTyanisye npobnemy noLuyky HOBUX €KOHOMIYHO OBr'pyHTOBaHMX
NPUPOLHMX IKepern CUPOBUHM Ta PO3POOKY HOBMX e(PEeKTUBHUX MiOXO4iB OO LUBUOKOIO CKPUHIHTY,
BUOINEHHS 1 OYNCTKU LiNbOBUX MOSEKYS 3 BUPaXeHO DepMEHTAaTUBHOK aKTUBHICTIO 3 METOH X
noganbLlIoro BrpOBagXeHHa y 6GioTexHomnoriyHe BUMPOBHULTBO. EKOHOMiIYHA peHTabenbHICTb,
PO3MNOBCIODKEHICTb Ta BMCOKA BIATBOPIOBAHICTL rigpoBIOHTIB MOPCLKMX i MPICHOBOAHUX akBaTopin
NOPIBHAHO 3 TpaauUinHUMKN mxepenamu (Ha (PoHi HEBNUHHO 3pocTakoyoro AediunTy CUPOBUHM i
Bi4MOBIAHO MiABULLIEHHS LiHM Ha nNpenapaTth, OCHOBOK SKUX € MeTaboniTn 3 HaseMHUX gxepen, a
TaKoX MepeoLiHKN TpaauuinHux nigxogis Ao ekcnnyaTtauii 6iopecypcie CBiToBOro okeaHy) oby-
MOBIOOTb NOCUEHHST BUKOPUCTAHHA CMNOMYK 3 MOPCbKMX FigpOBIOHTIB Y MeAnLUUHI, KOCMETONOTIil,
Xapy4oBii NPOMMCNOBOCTI Ta B arpornpoMUCHOBIK ranysi.

Mepwun etan poboTM nonsrae B oNTUMI3auii MeTody pakuioHyBaHHA NEePBUHHUX
eKCTPaKTiB MOPCbKUX rapobioHTIB AHTapKTUYHOrO perioHy. bByno npotectoBaHO NepBUHHI eKCTpak-
Tn Parborlasia corrugatus, Sterechinus neumayer Ta npeactaBHuKiB rpynu Sea squirts. OcKinbkn
MOneKynspHi macu BinkiB Ta NenTuaiB, siki CTaHOBMATL NEBHUI BIOTEXHOMOMYHUIA iHTEepec, 3Haxo-
OaTbca B gianasoHi Big 5 go 120 kMa, ana dpakuioHyBaHHA OOCHI4XKYBaHUX eKCTpakTie byno Bu-
KopuctaHo MeToh Xxpomartorpadii, Lo noginse ix 3a poamMipamu. BpaxoByrounm 3anexHicTb
edekTMBHOCTI noginy 6inkiB Ta nentTnaiB 3asHayeHMM MeToAoM Big pagy dakTopiB, 30Kpema, Big
NiHIMHOT WBWAKOCTI NOTOKY, 06CAry 3paska, Moro KoOHUEeHTpaLil, a TakoX 3Ha4YMMICTb BUKOPUCTaAHHSA
onTUManbHOro Ans dpakuioHyBaHHA came 4aHOro BUay CUPOBUHU COPOEHTY, BaXKITMBO NPaBuUSibHO
nigidbpaTtn ymoBu ons noginy 6inkoBo-nenTuaHnx dopakuin. Y pesynbTaTi npoBegeHnX OocnigXeHb
BCTAHOBMNEHO, L0 ONTUMarbHE pPO34INEHHS NEePBUHHUX EKCTPAKTIB CroCTepiraeTbCs npwu
BMKOpUCTaHHI sk Hocia HiLoad 26/60 Superdex 75 PG Ta 36epexeHHi HacTynHUX napameTpis:
LWBMAKICTb NOTOKY 1 MM/xB, 0bcAar 3pa3ka 5 mn, koHUeHTpauis binka He Ginbwe 40 mr/mn. Posun-
HEeHHs 3paskiB Ta xpomaTtorpadyBaHHA PEKOMEHAYETbCS NPOBOAUTM 3 BMKOpUCTaHHAM 50 mM
Tpuc-HCI 6ydbepa, pH 7,4, 3 0,15 M NaCl, ockinbkn 3actocyBaHHA gaHoro 0ydepHOro posdnHy
abo Oydpepis 3 ekBiBaNeHTHOK IOHHOK CUIMOK O03BOJSIE YHUKHYTU HEIOHHUX B3aemMoiv 3paska 3
copbeHTOM.

Bigomo, o Mopcbki 6e3xpebeTHi 3a BMICTOM pagy rigponas 3Ha4yHo nepeBaxaroTb Ha3EMHUX
TENMOKPOBHUX, TOMY X MOXHa po3rnagaTh sK MoTeHUiHEe [Kepeno CUPOBMHM AN OAep)KaHHSA
hepMeHTaTUBHO-aKTUBHUX cybcTaHuin. Ceped nepcnekTMBHUMX Yy BiOTEXHOMNOMYHOMY acnekTi
epPMEHTIB BUAINAITE EH3MMM, O BOMOAII0Tb KONareHoMiTMYHOK aKTUBHICTIO, — BOHU BXOAATb 40
CKnagy KOCMeTUYHMX Ta Nikapcbkux 3acobiB, SKi 3aCTOCOBYIOTb AN BuAaneHHsa pyouis, konoigis,
nikyBaHHSA onikiB, paH Ta BMpa3oK. 3 orngay Ha BULLEBMKNAAEHe, HAaCTYMNMHUM €TanoM Hawoi pobo-
TM Byno npoTtecTtyBaTM NepBUHHI ekcTpaktu Parborlasia corrugatus, Sterechinus neumayer ma
npeacTaBHUKIB rpynu Sea squirts Ha HasiBHICTb konareHas. BignosigHo 0o ogepXaHnx pesynbTtaTiB
KONareHosniTM4Hy akTUBHICTb Byno BUSABMNEHO Y BCiX JocnigKyBaHux ob’ektax — B 1-7, 1-4 1a 3, 6
nikax BignosigHo ansa Parborlasia corrugatus, npenctaBHUKIB rpynu Sea squirts Ta Sterechinus
neumayer. Cnig 3asHauMTK, WO Y BCiX NPOTECTOBAHMX 3pa3kax HamBuLla aKTUBHICTb DepPMEHTIB
crnocTepiranacb y TpeTbomy niky, wo signosigae 10-30 k[a Ta ysromkKyetbcs 3 gaHuMu
niTepaTypy CTOCOBHO MOMEKYSIAPHOT Macu KornareHa3 MOpPCbKUX rigpobioHTiB.
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THE POSSIBILITY OF COLLAGENOLYTIC ENZYME ISOLATION FROM MARINE
HYDROBIONTS

N.G. Raksha, O.S. Sorokin, O.M. Savchuk, L.I. Ostapchenko

Educational and Scientific Center “Institute of Biology” Taras Shevchenko National University of Kyiv, Kyiv,
nkudina@ukr.net

The rapid growth in demand for the preparations active component of which is the hydrolytic
enzymes actualizes the problem of finding new economically substantiated natural sources of raw
materials and development of new effective approaches to rapid screening, isolation and purifica-
tion of target molecules with enzymatic activity for their further implementation in the biotech indus-
try. Economic profitability, high reproducibility and abundance of marine and freshwater
hydrobionts against the background of steadily increasing deficiency of raw materials for the phar-
maceutical industry and, consequently, a significant price for drugs based on metabolites from
land-based sources along with reassessment of traditional approaches to the exploitation of biolog-
ical resources of the World Ocean cause using of marine organisms metabolites in medicine, cos-
metics, food processing, agro industry.

Our work is aimed to optimizing the primary method of fractionation of extracts of marine
hydrobionts of the Antarctic region. The primary extracts of Parborlasia corrugatus, Sterechinus
neumayer and representatives of the group Sea squirts have been tested. Since the molecular
weights of biotechnologically perspective proteins and peptides are in the range from 5 to 120 kDa
for the fractionation of studied extracts chromatography technique separates by size was used.
Taking into account the efficiency of the separation of proteins and peptides by this method from
several factors, in particular, linear flow rate, sample volume, concentration and use of optimum
sorbent the selection of the correct experimental conditions is important for the separation of pro-
tein and peptide fractions. Our studied allowed us to reveal that optimum division of the primary
extract is observed when using as a sorbent HiLoad 26/60 Superdex 75 PG and maintaining the
following parameters - the flow rate is 1 ml /min, the sample volume is 5 ml, protein concentration
is 40 mg/ml.

It is known that content of a number of marine invertebrates’ hydrolases is significantly higher
in compare with terrestrial mammals, so they can be considered as a potential source of raw mate-
rial to produce enzymatically active substances. Collagenolytic enzymes are one of the active
components of cosmetic preparations and medications that are used to remove scars, colloids,
treatment of burns, wounds and ulcers. Based on this conclusion the next aim of our work was to
test the primary extract of Parborlasia corrugatus, Sterechinus neumayer and representatives of
the group Sea squirts for the presence of collagenase. According to the obtained results the
collagenolytic activity was detected in all studied samples —in 1-7, 1-4, and 3, 6 peaks, respective-
ly, for Parborlasia corrugatus, representatives of the group Sea squirts and Sterechinus neumayer.
It should be noted that in all tested samples the highest enzyme activity was observed in peak 3
that corresponding to 10-30 kDa. Our results are consistent with the literature data on the molecu-
lar weight of the marine hydrobionts collagenases.
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POCJIMHHI NIrMEHTU TA BIOIMNONIMEPU AK MAPKEPU ANA AOCHNIAXXEHHA
AHTAPKTUYHUX EKOCUCTEM

J1.B. Yeneneea, 3.0. Cizoea, KO.I'. Famyns, C.FO. Ymeecbkuu, O.4. Powasnb
Xapkiscbkull HayioHanbHUU yHisepcumem iMeHi B.H. KapasiHa, M. Xapkie
alexandre.d.rochal@univer.kharkov.ua

Y ponosigi npeacrtaBneHo pesynbTaTh AoCnigpkeHb BMICTY DOTOCUHTETUYHUX MIrMEHTIB —
Xnopodinie i KapoTWHOIAIB, @ TakoX cymu 6Giononimepis, O YTBOPHOOTLCHA MPU PO3KNadaHHI
diToMacu — cymiwli rymiHoBUX i pyrbBIHOBUX KUCIOT Ta X CONewn, Ha ekonorivHomy npodini 3a-
KnageHomy Ha cxuni ropu [demapia AHTapKTU4YHOro niBocTpoBa Mix BucoTamm 47 i 408 m Hag
piBHeM Mops. OTpumaHi pesynbTaTi MOpPiBHIOBaANM i3 BMICTOM «3aranbHoro» HitporeHy Ta
30MbHICTHO 3pa3kiB, LLIO € NOKa3HMKaMM KifbKoCTi Biomacu.

BcTaHoBneHo, WO B NPUMITUBHUX eKocuctemax, 4O SKUX BiQHOCATLCHA ekocucteMn AHTapk-
TUKW, BMICT KapOTMHOIAIB i XxnopodiniB KOperntoe 3 3aranbHOK KinbkicTio itomacu i iomacu B
ginomy. CymapHa KinbKicTb ryMiHOBUX i (DyNbBIHOBMX KUCMOT BiAMOBIAAE KiNbKOCTI OpraHiyHol pe-
YOBMHM Yy TrpyHTax. BigcyTHicTb Kopensauii MK BMICTOM (DOTOCUHTETUYHUX NIrMEHTIB
i Buwe3sragaHux 6GiononiMepis CBiAYMTL NPO ranbMyBaHHS MNPOLECIB ['PYHTOYTBOPEHHA B
AocnigxysBaHin ekocuctemi. CniBCTaBneHHs1 KOHUEHTpauil (POTOCUHTETUYHMX NIrMEHTIB Ta «3a-
ranbHoro HiTporeHy» [03BONSE BCTAHOBUTWM CNIBBIAHOWEHHS iToreHHoro HiTporeHy Ta
HiTporeHy, Akui MiCTATb NPOAYKTU XUTTEQIANBHOCTI dhayHu.
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PLANT PIGMENTS AND BIOPOLYMERS AS MARKERS FOR INVESTIGATIONS OF
ANTARCTIC ECOSYSTEMS

L.V. Chepeleva, Z.A. Sizova, Yu.G. Gamulya, S.Yu. Utevsky, A.D. Roshal
V.N. Karazin Kharkiv National University, Kharkiv, alexandre.d.rochal@univer.kharkov.ua

The results of quantitative analysis of photosynthetic pigments — chlorophylls and carote-
noids — as well as biopolymers formed due to phytomass putrefaction — a sum of humic, fulvic
acids and their salts — in samples collected on a slope of Mount Demaria of the Antarctic Peninsu-
la in the altitude range from 47 m to 408 m above the see level are presented. The obtained results
were compared with the concentration of “total” nitrogen and ash content, which characterize bio-
mass quantity.

It was found that the content of chlorophylls and carotenoids in samples correlate with the
total quantity of phyto- and biomass that is typical for primitive ecosystems such as the Antarctic
one. The total quantity of humic and fulvic acids correlate with the content of organic substances in
soils. The lack of correlations between concentrations of biopolymers and photosynthetic pigments
evidences the soil formation slowdown in the ecosystem under investigations. The comparison of
the pigments and “total” nitrogen contents allows estimating the ratio between phytogenic nitrogen
and nitrogen in animal waste products.



HAYKHU MNMPO 3EMJTIO
EARTH SCIENCES



YK 550.42:552.311 (477)

PACCIIOEHHAA UHTPAMAITMATUYECKAA OAMKA B UHTPY3NU AHOPTO3UTOB
HA OCTPOBE BEPCENOT (SANMAOHAA AHTAPKTUAOA)

I.B. ApmemeHrko’, B.I. Baxmymog?, N.A. Cam6opckas’

" Mhemumym zeoxumuu, MuHepanoauu u pydoobpasosaHusi uM. M.I1. CemereHko HAH YkpauHsi, 2. Kues,
requl@igmof.gov.ua

? Memumym 2eogpusuku um. C.U. Cy66omuna HAH YkpauHsi, 2. Kues.

B BocTouHOM YacTu 0. BepcenoT B oGHaxeHun (S65°19,647', W64°08,567'), npeacTaensio-
wem cobor  ckanbHytd  CTEHKy BbiIcOTOW O 7 M, cpeauM  MEenKO3epHUCTbIX
aHOPTO3NTOB HabngaeTca nonorosaneratwowas (as. nag. KO3 230° yron 20°) paccrnoeHHas WH-
TpamarmaTtuyec-kass gavika. OHa obHaxaetca Ha npoTskeHun 30 M M MMeeT MOLHOCTb OT
2 004 wm.

[anka crnoxeHa 4yepeayloWMMUCa CBETNbIMU U TeMHbIMK criosiMu. CeTnble crion (SiO, —
44 87-47,50 %; TiO, — 0,84 %; Al,O3 — 19,98-21,24 %; Fe,Os;—1,02-2,02 %; FeO — 3,66-5,63 %:;
MgO - 4,68-8,81 %; CaO — 12,49-16,93 %; Na,O — 1,33-1,46 %; K;O — 0,05-0,2 %; Ky — 46,48-
50 %, al' — 1,27-2,27) cnoxeHbl CABOMHUKOBAHHbBIM MarMoknasom OoCcHoBHOro coctaea (60—80 %),
aMubonUMTU3NPOoBaHHbLIM KNMHonupokceHoM (18—-38 %) n pyaHeiMu MmuHepanamu (2 %). TeMHble
cnoun (SiO, — 49,36-49,76 %; TiO, — 0,84-0,94 %; Al,O3 — 5,13-5,59 %; Fe,03—1,64-1,70 %; FeO —
6,47-6,54 %; MgO — 12,99-14,39 %; CaO - 19,74-20,03 %; Na,O — 0,46-0,54 %; K,O — 0,05 %; Ky
— 36,21-38,64 %, al' — 0,23-0,26) coctoaT u3 amcubona (98 %), eanHNYHbLIX BKpanmneHHMKOB nna-
rmoksiasa KMCnoro coctasa M pygHbIX MuHepanoB (2 %). BennumHa KpucTannoB B Crosix Bapbupy-
€T 0T 2 X2 MM A0 7 X 7 MM. OHOKOHTaAKTOBasa 30Ha AalKkn, MOLHOCTbIO 15—-25 cm, umeeTt mac-
CVMBHOE CTPOEHME N crioxeHa KpynHbiMu kpuctannamm (go 1,5 x 5,0 cm) amcdubona v nnarnokna-
3a. Bmewatowan nopoga npeacraBneHa Menko3epHUCTbIMM aHOPTO3MTaMu ¢ AMaba3oBon CTPYK-
Typon (SiO; — 44,99 %; TiO, — 0,84 %; Al,O; — 16,91 %; Fe,O3; — 2,98 %; FeO — 8,12 %; MgO —
11,98 %; CaO — 11,46 %; Na,O — 0,92 %; KO — 0,05 %; Ky — 48,09 %, al' — 0,73) cnoxeHbiMu
nnarnoknasom 95 % un optonupokceHom 5 %.

PaccnoeHHoe Teno gankum HeceT criefbl NnacTuyecknx aecdopmMaumii, BolpaXKeHHbIX BHYTPU-
CMNOEBbIMW MENKMMWU cKnagkamu. PaccnoeHHble nopogbl TOMbKO 3aKpUCTannioBanucb, HO He
conuamuumMpoBanmcb NOSTHOCTLIO, U MO3TOMY ObIfiM CNOCO6HBI UCMbIThIBaTL Aedhopmaumm. ITn
BHYTPMCNOEBbLIE MeNKue cknagku, obpasoBanucb B pesynbTate gecdopmaumm npocToro casura
(simple shear) npyu pacnonoXeHun NNOCKOCTM COABUra NPaKTUYEeCKM napannesibHO NosiocYaToCTMy.
B pavike HabntogarTcs OKpyrible 1 MONOCOBUAHbIE OCTaHLbl BMELLAoLWMNX noposa.

Mo pesynbTatam UccrneaoBaHUn KONMYECTBEHHbIM CMEKTPanbHbIM METOAOM B TEMHbIX CMOSX
AaKn BblsiBNEHblI NOBbILUEHHbIE KOHLUEHTpauMuM Crneaylolmx 3reMeHToB, ppm (3HameHaTenb -
Knapk pacnpoctpaHeHHocTu anemeHTta no A.ll. BuHorpagosy): V — 500-1000/200; Cr — 1000-
2000/200; Cu — 200-50/100; Sc — 400-500/24; P — 3000-5000/1400. B rab6po (cBetnbIx criosx)
cogepxaHue 9TUX 3NeMEeHTOB 3HauuTenbHO MeHble: V — 100-150/200; Cr — 300/200; Cu — 30-
40/100; Sc — 60-100/24; P — 355/1400. Mo pesynbTatam uccrnegosaHum metogom ICP-MS B 1em-
HbIX CNnosix ganku BbisiBrieHa ptyTb (Hg — 18,57 ppm).

BbiBoabl. Habnogaemas paccnoeHHOCTb B MHTpamarMaTuyeckon gamke Ha o. bepcenot
obycnoeneHa, BEPOATHO, BHEAPEHMEM YXKE€ YaCTUYHO CONUANMMUMPOBAHHOM Marmbl MO TpeLu-
HaM B OCTbIBaOLLYO MHTPY3unto rabbpongos. Pacnnas ganku 6bin oboraweH V, Cr, Cu, P 1 Sc.
OTn gaHHble No3BONST Oonee TOYHO NPOrHO3MPOBaThL PYAOHOCHOCTbL MHTPY3nii rabbponaos aHa-
CKOro KoMmnnekca Ha nnowiaan pabot. Xummuyeckme coctaBbl UHTPaMarmaTM4ecknx gaek B MHTPY-
3uax rabbpongoB Ha 0. MutepmaH, Mbice TykceH n 0. bepcenoT UMeT CyLEeCTBEHHbIE OTNNYMS,
4YTO onpeenseTcs, BePoATHO, APYIMM COCTaBOM UCXOOHOW Marmbl.
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A low-angle occurring (dip azimuth SW 230°, angle 20°) layered intramagmatic dike is ob-
served in the eastern part of the Bercelot Island in the outcrop (S65°19,647', W645°0867'), that is a
rocky wall 7 m high among fine-grained anorthosites. It crops out at a distance of 30 m and is 2 to
4 m thick.

The dike is composed of alternating light and dark layers. Light layers (SiO, — 44.87-47.50 %;
TiO, — 0.84 %; Al,O3 — 19.98 -21.24 %; Fe,03;—1.02-2.02 %; FeO — 3.66-5.63 %; MgO — 4.68-8.81
%; CaO — 12.49-16.93 %; Na,O — 1.33-1.46 %; K;O — 0.05-0.2 %; Kf — 46.48-50 %, al' — 1.27-2.27)
are composed of twinned plagioclase of base composition (60-80 %), amphibolized clinopyroxene
(18-38 %) and ore minerals (2%). Dark layers(SiO, — 49,36-49,76 %; TiO, - 0,84-0.94 %; Al,O3; —
5.13-5.59 %; Fe,O3;—1.64 - 1.70 %; FeO — 6.47 - 6.54 %; MgO — 12.99 - 14.39 %; CaO - 19.74 -
20.03 %; Na,O — 0.46-0.54 %; K,O — 0.05 %; Kf — 36.21 - 38.64 %, al' — 0.23 - 0.26) consist of am-
phibole (98%), single plagioclase impregnations of acid composition and ore minerals (2%). Crystal
sizes in the layers vary from 2 x 2 mm to 7 x 7 mm. Endocontact zone of the 15-25 cm thick dike
has a massive structure and is composed of coarse amphibole and plagioclase crystals (about 1.5
x 5.0 cm). The enclosing rock is presented by fine-grained anorthosites of diabase structure (SiO,
—44.99 %; TiO, — 0.84 %; Al,O3 — 16.91 %; Fe,03;—2.98 %; FeO — 8.12 %; MgO — 11.98 %; CaO —
11.46 %; Na,O — 0.92 %; K;O — 0.05 %; Kf — 48.09 %, al' — 0.73) are composed by plagioclase
95% and orthopyroxene 5%.

A layered body of the dike has traces of plastic deformations expressed by intrastratal small
folds. The layered rocks have only started crystallizing but are not completely solidified, and thus
they could be subjected to deformation. These intrastratal small folds were formed as a result of a
simple shear when the shear plane is parallel to striation. Round and striated residuals of enclosing
rocks are observed in the dike.

High concentrations of the following elements, ppm (denominator — the element distribution
clarke by A.P. Vinogradov): V — 500 - 1000/200; Cr — 1000 - 2000/200; Cu — 50 - 200/100; Sc —
400 - 500/24; P — 3000 - 5000/1400 were revealed in the dark layers of the dike as a result of in-
vestigation by the quantitative spectral method. The content of these elements is much less in the
gabbro (light layers): V — 100 - 150/200; Cr — 300/200; Cu — 30-40/100; Sc — 60-100/24; P —
355/1400. Mercury (Hg — 18.57 ppm) was found in the dark layers of the dike by results of investi-
gations by ICP-MS method.

Conclusions. The observed layering in the intramagmatic dike on the Bercelot Island is
probably determined by the impregnation of partially solidified magma in the fracture into cooling
gabbroid intrusion. The dike melt was enriched by V, Cr, Cu, P and Sc. These data permit predict-
ing more exactly the ore content in the gabbroid intrusions of the Andean complex in the area of
the works. Chemical composition of the intramagmatic dikes in the gabbroid intrusions on the Pe-
terman Island, Tuxen Cape and Bercelot Island is considerably different that is probably defined by
the other composition of the primary magma.
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BYJIKAHWYECKASl 3MUCCUA O30HOPA3PYLUAKOLWMNX COEOQUHEHUIA
FANNIOreHOB

B.U. bozunno, M.C. ba3uneeckas
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B nocnegHue rogbl BO3pOC UHTEPEC K 3MUCCUU OpraHMYeCcKUx coefuHeHun abrnoTmyeckoro
NPOUCXOXOEHNS B COCTaBe BYNKaHU4YeCKuX rasoB. [1pucyTCTBME ranoreHopraHU4eckux coeauHe-
HU B 3TUX rasax nmeeT Bornbluoe 3HavYeHue Ana atmocdepHblx Hayk. Nocne nognucaHna MoHpe-
anbCKOro MpoToKOna W nocnegyrowero 3a HWM 3anpeTta Ha MPOWM3BOACTBO W MCMOSb30BaHUE
xnopdTopyrnesogopodoB (PpeoHOB) M APYrMX ranoreHcogepXalimMx 030HOopaspyLlalowmx Be-
LWeCTB CyLleCTBOBaHWE TakKoro NPUPOOHOr0 MCTOYMHWKA 3TUX COEAMHEHUN BaXXHO AN OLEHOK
nx obuwero Grogpxketa B atmocdepe. HecmMoTps Ha TO, YTO UX HblHELWHWE MNPUPOAHbIE MOTOKU
MO CpaBHEHMWIO C aHTPOMOreHHbIMWU NOTOKaMU MOTYT OblTb HU3KMMW, BYNKAHOrEHHbIE ranoreHyrne-
BOAOPOAbI CroCOOHbLI OKasbiBaTb HaMHOro Gonbluee BNUAHME Ha aTMocdepy B pesynbrate us-
BEPXEHUN CynepBynKaHoOB NMMB0 aMUCCUN U3 UX NABOBbIX MOTOKOB.

Mbl paccunTanu 1 cpaBHUIIM NOTOKM rnobanbHon amuccuun ansg 20 ranoreHyrnesogopoaos
(CHsCIl, CH)CI,, CHCI;, CCls, C,HsCl, CHCI=CCI,, CCl,=CCl,, CH=CCI, CgHsCl, p-CeH4Cls,
CH,=CHCI, CH3;CCIF;, CF,Cl,, CFCl;, CH3Br, CH,Br,, CHBr3;, C,HsBr, CHsl n C,Hsl) ns Bynkaxu-
YeCKuUX U rmgpoTepMarnbHbIX UCTOYHUKOB B aTMocdepy 3emMnu npu UCrnonb3oBaHUmM Ux onybnuko-
BaHHbIX KOHUeHTpauu, CO, n SO, B ByNKaHWYECKMX rasax U U3BECTHbIX BYITIKAHNYECKUX MOTOKOB
ans CO; n SO,. M3 nony4deHHbIX pe3ynbTaToB crnefyeT, YTo BKag ByfKaHMYECKONn aMuccun gns
3TUX COEAVMHEHUN B paspylleHue CTpaToCcepHOro 030Ha B KaTanMTUYECKUX ranporeHOBbIX LMK-
nax cocrtasnsieT He 6onee 0.1 % oT ux obLwen NPUPOAHOM 3IMUCCUN U3 NPUPOAHBLIX U aHTPOMNOreH-
HbIX NICTOYHMKOB, OAHAKO 3TN COEAMHEHUS 3HAYUTENbHO BINAKOT HA YPOBEHb TPONOCHEPHOro 030-
Ha B OKPECTHOCTSX BYyrikaHOB. OLEHeHHble MaKCUMYMbl BYJTKAHUYECKOrO NOTOKa COCTaBNAT ANs
CH3CCIF; (0,8 %), CF,ClI; (0,3 %), CFCI; (0,25 %), CCl4 (0,2 %) n CH2Br; (0,1 %). 3T0T BynkaHu-
Yeckun BKNag B O6LLY0 SMUCCUIO NS OCTalNbHbLIX PACCMOTPEHHbIX COeAWHEHUN CoCTaBnsieT oOT
0,0001 % go 0,03 %.

Mbl npeanoxunu cxemy rasoasHoro LenHoro cBob6ogHO-paguKanbHOro ranoreHMpoBaHns
yrneBoAopOAOB NPU 3MUCCUM U3 BYNKaHOB M MOATBEPANNN €€, BbINOMHUB TepMOANHAMUYECKUE
(cTaHOapTHbIE 3HTaNbMUK peakunn) U KNHeTU4Yeckne pacdeTbl (KOHCTaHTbl CKOPOCTU peakuun u nx
3aBMCUMOCTU OT TeMnepaTypbl) Ans cneaylolwmx cBO60AHO-paanKanbHbIX peakuni:

HX+ OH — X+ H,O (X=CI,Brul), HX+ O; > X+ HO, ; X+ O,— XO + O; X + O, +M— M +
X0z (M =Ny); X+ O3 — XO + Oy; XO + HO; - HOX + Oy; X+ HO; — HX + Oy HOX + HX — X,
+ H,0; X;— 2X; CHy + X — CHj3 + HX; CH3 + X; —» CH3X + X; CH; + X — CH3X; CH; + HX — CH,4
+ X; CH3; + HX— CH3X + H; CH3X + OH — CH,X + H,0O; CH;Cl + X — CH,Cl + HX; CH,X + HX —
CHsX + X; CH.X + HX — CHyX; + H; CH.X + O, — CH,0 + XO; 2CHX — CH3X + HX; CH3X + Cl
— CH3Cl + X; CH3X — CH3 + X; 2X + M — M + X;; CH3 + CH,X— C,HsX; X + CoHg — CoHs + HX;
CoHs + Xo— CyHsX + X; CH3C(O)CH3 + HOX — CH3;COOH + CH3X.

OTa cxema nossonuna o6bACHUTL NONyYeHHbIE U3 pe3ynbTaToB aHanu3a ra3oB pasrmyHbIX
BYIIKAHOB COOTHOLIEHNSA Mexay KoHueHTpaumammu CHsl:CH;Br:CH;Cl u CCl,:CHCI5:CH,Cl,:CH3CI.

Mbl Takke OLEHMNM BO3MOXHYIO BYNIKAHUYECKYIO 3MUCCUIO ranoreHyrnesogopoios, B 4acT-
HOCTW, AONrOXUBYLUNX opeoHoB 11 1 12 n3 BynkaHa Opebyc, 1 B3PbIBHLIX BYNKAHNYECKUX N3BEp-
XeHun B KOXXHOM nornywapum Ha NPOTSHKEHUN NOCneAHMX 6 ThICAY NeT U YCTaHOBWUMN, YTO OHU He
MOTyT OKa3blBaTb 3aMETHOr0 BAMSHUA Ha cogepXaHue aTUX coeuHeHn B npobax donpHa 1 nbaa
B AHTapKTuKe.

OTOT BbIBOA OblN NOATBEPXAEH HaWMMK pe3ynbTaTamu aHanusa neTyydnx coefuHeHWn ra-
noreHoB (metog MNX-MC) B aBeHaguaTtn npobax nbga, oTobpaHHbIX BAOSb NPOdUns OCHOBHOIO
nepgHuka octposa NanuHges, 3anagHasa AHTapKTMKa.



UDC 551.217: 547-302

VOLCANIC EMISSION OF OZONE DEPLETING HALOGENE COMPOUNDS

V.I. Bogillo, M.S. Bazylevska
Institute of Geological Sciences of National Academy of Sciences of Ukraine, Kiev,
bazilevskaya1955@gmail.com

In recent years there has been a growing awareness of the emission of abiotically derived
organic compounds by volcanic gases. The presence of halogenated organic species within the
gases is of considerable significance to the atmospheric sciences. With the advent of the Montreal
Protocol and the subsequent banning of chlorofluorocarbons (CFCs) and other halogenated, ozone
depleting substances, the existence of a natural source for these compounds may prove to be im-
portant. Though current natural fluxes may be low with respect to the anthropogenic signature,
volcanogenic halocarbons may have a much greater effect on the atmosphere when linked to the
eruption of supervolcanoes or continental flood basalts.

The fluxes of global emission for 20 halocarbons (CH3;CIl, CH,Cl,, CHCI;, CCl,;, C,HsCl,
CHCI=CClI,, CCl,=CCl,, CH=CCI, CgHsCl, p-CsH4Cl,, CH,=CHCI, CH;CCIF,, CF,Cl,, CFCl;, CH3Br,
CH,Br,, CHBr3, C,HsBr, CHsl and C;Hsl) from volcanic and hydrothermal sources into Earth’ at-
mosphere have been calculated and compared here using their published concentrations in the
volcanic gases, CO, and SO, as well as known volcanic fluxes for CO, and SO,. It follows from
these results that contribution of volcanic emission for these species in depletion of stratospheric
ozone in the catalytic halogen cycles is not more 0.1 %, but these species impair significantly the
level of tropospheric ozone in vicinity of the volcano. Maximums of volcanic flux are estimated to
be for CH;CCIF, (0,8 %), CF.Cl, (0,3 %), CFCI; (0,25 %), CCl, (0,2 %) and CH,Br;, (0,1 %). This
volcanic contribution in overall emission for rest compounds considered here is from 0,0001 % to
0,03 %.

The scheme of gas phase free radical chain halogenation of the hydrocarbons has been pro-
posed and confirmed by thermodynamic (standard reaction enthalpies) and kinetic calculations
(reaction rate coefficients and their dependencies on the temperature) for following free radical
reactions:

HX+OH - X+ H,O (X=Cl,Brand I); HX+ O, > X+ HO,; X+ 0,—> XO + O; X+ O, +tM— M +
X0, (M =Ny); X+ O3 — XO + Oy XO + HO; —» HOX + Oy; X + HO; — HX + Oy, HOX + HX — X,
+ H,0; Xo— 2X; CH; + X — CH3 + HX; CH3 + X; — CH3X + X; CH; + X — CH3X; CH; + HX — CH,
+ X; CH3 + HX— CH3X + H; CH3X + OH — CH)X + H,0; CH3Cl + X — CH,CI + HX; CH,X + HX —
CH3X + X; CHxX + HX — CH)X; + H; CH.X + O, — CH,0 + XO; 2CH,X — CH3X + HX; CH;3X + Cl
— CH3Cl + X; CH3X — CH3 + X; 2X + M — M + X;; CH3 + CH,X— C,HsX; X + CoHg — CoHs + HX;
C,Hs + Xo— CoHsX + X; CH3C(O)CH3 + HOX — CH3;COOH + CH3X.

This allows to explain the experimental relations between concentrations of
CHj;l:CH;Br:CH;Cl and CCl4:CHCI;:CH,Cl,:CH3Cl in the volcanic gases.

The possible volcanic emission of halocarbons, especially chlorofluorocarbons (CFC-11 and
CFC-12) from Erebus volcano and explosive volcanic eruptions in Southern Hemisphere during
Holocene was demonstrated not has notably impact on their content in air from firn and ice cores in
Antarctica.

This conclusion was confirmed by our results of GC-MS analysis for volatile halogenated
compounds in twelve ice probes sampled along profile of main glacier of Galindez island, West
Antarctica.
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B pesynbTate npoBeAeHHbIX reounsnyecknx nccrneaoBaHni, B T.4. METOAOM BePTUKaNbHOro
3NEeKTPOPE30HAHCHOIro 30HAMPOBAHWSA, a Takke MeTOAOM YacCTOTHO-pe3oHaHCHOM o06paboTkn n
NHTepnpeTaunn AaHHbIX OUCTAHUMOHHOIO 30HAMPOBaHUA 3eMnn, B nocriegHue rogpl Obinu nony-
YeHbl HOBble AaHHble O Hanu4yuu, rInyeGMHHOM NONOXEHUM U MOLLHOCTWU OTAEMNbHbIX MMacToB raso-
rmapaToB B CTPYKTYpax MaTepuMKoBON OKpauHbl AHTapKTUYECKOro nonyocTposa.

Mo pesynbTaTtam CeMCMUYECKMUX UCCNeAoBaHN B CTPYKTYpaxX MaTepUKOBbIX OKpauH AHTapk-
TMKN paHee Obln BbIABNEH psag  ydacTkoB, B npedenax KoTopbix Obinn  obHapyXeHbl
BSR-30HbI pasnn4yHoro reHesuca, rge 6binn BolaeneHsl gononHuTeneHble rpaHuubl (BSRO), pac-
NOMOXEHHbIE HUXE 30HbI CTabWNbHOCTU ra3ornapaTos.

CencmMunyeckme xapakTepuCTUKU FOPU30HTa, pacrnonoXeHHoro mexay pasgenamy BSR u
BSRO, gatoT ocHoBaHuA npegnonaratb Hanuuve B HEM cBoboaHoro rasa. Hambonee KpynHbIMKU U
N3y4YeHHbIMU C MOMOLLBID CENCMUYECKMX METOAOB SABMSAKTCA CKOMNMEHWUs rasormgpaTtoB BONM3u
tOxHbIX LeTnaHackmx octpoBoB B nponuee [penka. Pe3ynbtaTbl cencMUYecknx uccriefoBaHum
yKasbIBalOT Ha Hanuymne 6onblunx ckonneHumn rasornapatos (Ha rnyouHe 10004800 m).

Ha psge npumepoB nokasaHa adeKTMBHOCTb HOBOWM MHHOBALMOHHOM TeXHOMormm ansa ob-
Hapy>XeHUs1 CKOMMEHUN rasorngpatoB U NOCTPOEHUSA AeTanbHbIX MMYyOUHHBIX XapakTepucTuK pas-
pes3oB, coAepXalumx aHOMarnbHO-MONAPU30BaHHbIE NNACTbl TMNA «3anexb rasormgpaToBy». Bax-
HbIM NPEenMyLLEeCTBOM MPUMEHEHNS NPEeANoXeHHbIX TEXHOMNOrMM Ha ydactkax ¢ BSR-rpaHmuamu
pasHoro reHesnca SBASIETCA BO3MOXHOCTb MX WMCMOMb30BaHMSA B KayecTBe OOMOMHUTENbHOMo U
He3aBUCMMOro MHAuKaTopa ObHapyXeHUs CKOMMeHun rasorngpatos. [MCTaHUNOHHBIN METOA MO-
XeT MCnonb3oBaTbCA NPY NOMCKaX ra3orngpaToB B YCNOBUAX OTCYTCTBUS CENCMUYECKUX JaHHbIX O
BSR-rpanuuax, 4to noareepxaaetcs ero apeKTMBHOCTLIO MPU NPOBEAEHUN PEKOrHOCLIMPOBOY-
HbIX paboT Ha yrnesogopoAbl B OTAANEHHbIX parioHax AHTapPKTUKW. BbiSiBNeHbl HOBble y4YacTKu
HaxoxaeHusa rasorugpatoB Bo6nu3an YAC Akagemuk BepHaackuii n onpegeneHo ux nonoxeHue B
ocaZlo4MHON TOSLLe.

[Mony4yeHbl HOBble HE3aBUCUMbIE JaHHble, NOATBEPXAAloLWMe NepCcnekTMBHOCTb yvacTka Ma-
TEPUKOBOW OKpauHbl BOnM3n KOxHbIx LeTnaHacknx octpoBoB (Hapsgy ¢ mopem Pocca) Ha ckon-
neHusa rasormgpaToB B AHTapkTuke. BblgeneHbl cxofHble aneMeHTbl, XapakTepuayroLme nosioxe-
HWe rasormgpaToB B pa3pese ocagovHon Tonwm B mope Pocca v nponuee [peiika (cBs3b C rpase-
BbIMW BYIIKAHaAMW; Hanuyne ceTu TEKTOHUYECKUX HapYLUEHUW, KOHTPONMPYIOLLMX MOSOXEeHne u
NOKarnbHY0 MOLLHOCTb ra3ormapaToB Ha OTAENbHbIX yyYacTkax, rae Habmogatotes BSR-30HbI, oc-
NoXHéHHble BSRO-oTpaxeHnamn).

Hanuune ceTn KpynHbIX U MENKMX TEKTOHWYECKMX HapYLLUEHUI B Yexrie 0CadKoB C JOCTaTou-
HO BbICOKOW NPOHULIAEMOCTBIO CO30aéT HeobXoaMMble YCNOBUS ANS UMPKYNAUUA BHEOPSOLWNXCS
noA BbICOKMM AasneHuem dnouaos. [Npn pernoHansHOM peakTnBaumu naneo-pasfnoMoB 1 ocnab-
NEHHbIX 30H MPOUCXOANNN HEOLHOKPaTHbIE BHEAPEHUS pacTBOPOB, CNOCOBCTBOBABLUMX HaKorse-
HUIO ra3oB M (POPMMPOBAHMIO CKOMSIEHUA ra3oruapatoB B CTPYKTypax MacCMBHOW KOHTUHEHTanb-
HOW OKpauHbl.

MpuBeaeHHbIe AaHHbIE MOTYT yKasblBaTbh HA OBLLHOCTL pernoHanbHbIX )akTopoB POPMUPO-
BaHMA YrneBooOpOAOB B pes3ynbTaTe MOCTYNNEeHUs rNyOuHHbIX OniongoB B CTPYKTYpbl 3€MHOM
KOpbl KOHTUHEHTaNbHbLIX OKpanH AHTApPKTUKW, a Takke CBMOETENbCTBYIOT O Criabon M3y4yeHHOCTU
3aKOHOMEpPHOCTEN FOKarNbHOMO U HepaBHOMEPHOro pacrnpefernieHns rasorngpaTtoB B CTPYKTypax
AHa KOHTUHEHTanNbHbIX OKpauH AHTapKTUKN.
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New data on the gas hydrates occurrence in the continental margin structures of the
Antarctic Peninsula were obtained. It was a result of geophysical researches, including the vertical
electric sounding (VERS) and method of remote sensing (RS) data processing and interpretation
using.

Number of areas with BSR-zones of different genesis was previously identified in the
Antarctic continental margins structures due to the seismic surveys results. A considerable volume
of seismic surveys was carried out in the western Ross Sea. These new data discovered not only
zones of BSR — reflections presence, but additional border (BSR0) below the gas hydrate stability
zone too. Seismic characteristics of this horizon (between BSR and BSRO0) show that it may be
filled with free gas.

The gas hydrates accumulations near the South Shetland Islands in the Drake Passage are
the most studied by seismic methods. Region of the BSR-zones existence that correlates with the
formation of gas hydrate accumulations has been identified previously. The results of seismic
surveys indicate the presence of gas hydrates with considerable concentration (at depths of 1000-
4800m).

The known data on the location of BSR-zones and their genesis show our little knowledge
about the distribution of gas hydrates in the Antarctica continental margin bottom structures. The
efficiency of new and innovative technologies for the gas hydrates accumulations detection and
detailed cuts with anomalous polarized layers of the "deposit of gas hydrates" type are shown.

An important preference of the proposed technology (VERS and RS) is the possibility of its
using as an additional and independent indicator of the gas hydrate accumulations in areas with
BSR-boundaries of different genesis.

New independent evidences on gas hydrates accumulation in the Antarctic continental
margin structures near the South Shetland Islands were obtained.

Some structures’ similarities in the gas hydrates position in the Ross Sea and Drake
Passage sedimentary thickness (the mud-volcanic activity, the tectonic disturbances network
presence and the BSR-zones with the BSRO-reflections) were shown.

The presence of different faulting in sediments with a sufficiently high permeability creates
the necessary conditions for the penetrating fluids circulation. There were some solutions’ repeated
intrusions that were important for formation of gas and gas hydrates accumulations near regional
zones of weakness and paleo-faults.

These data show some common regional factors of the hydrocarbons formation in a result of
deep fluids penetration into the crustal structures of the continental margin of Antarctica.
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B pesynbtate MHOrONeTHNX UCCNeqOBaHUN YyNpyrux, TENMOBbIX, MAOTHOCTHLIX NapamMeTpoB,
N3yyeHus npu atmocdepHbIX U BbICOKUX OABNEHUAX N BHECEHHbIX B 9TW NapamMeTpbl TeMnepaTtyp-
HbIX NOMNPAaBOK BO3HMKMNA BO3MOXHOCTb COCTaBUTb BaHK AaHHbIX PU3NYECKNX XapaKTePUCTUK rop-
HbIX MOPOA4 M HA €ro OCHOBAHWUW BbINOSIHUTL MMYBMHHOE KOMMMEKCHOe TepMobapunyeckoe neTpo-
dursmyeckoe MoOOenupoBaHWE OTAENbHbIX Y4acTKOB AHTApPKTMYECKoro noryoctpoBa. Ond aTux
Lenen LWMPOKO MCMNONb30BanMcb NMEKLWMNECs AaHHble NMOMEBbIX reOorm4Yecknx, CEMCMUYECKNX U
rpaBUTaUMOHHBIX HabngeHMn COBMECTHO ¢ pesyrnbTaTtamu PT-neTpodunanyecknx nccrnegoBaHuin.
Mpwn conoctaBneHun matepmanos C3 n rpaBUMETpUM C UCCELOBaAHUAMM YNPYro-naoOTHOCTHbIX
XapaKTEPUCTUK TFOPHbIX MOpOS LUMPOKO MCMNOSib30Banacb 3aBUCUMOCTb «CKOPOCTb-MIIOTHOCTbY
(Vrs=f(p)). Kak nokasanun nccnenoBaHus, ata 3aBUCMMOCTb HOCUT CrOXHbIA XapakTtep, obpasys
npu TepMOAMHAMNYECKUX YCMNOBUSIX, COOTBETCTBYIOLMX MybuHam 5—12 km neTnu, roe ogHon Be-
NINYMHE CKOPOCTN MOTYT COOTBETCTBOBATL ABE NMMIOTHOCTU. DTO ABUMOCH Pe3ynbTaToOM TOro, YTO Ha
atux rmybuHax Ve s=f(PT)=f(H) n p=f(PT)=f(H) nmetoT obnactn nHeepcmMm COOTBETCTBYIOLLMX Na-
pamMeTpoB. OTO 30Hbl HU3KUX CKOPOCTEW U MNNOTHOCTEW. [lockonbKy napamMmeTpbl perpeccuin ans
onpeaeneHnsa NNOTHOCTM NOpPo4 NpU atTMOCHEPHOM AaBNEHUN CYLLECTBEHHO MHble, YeM Habsnio-
Aaemble Npy 0OHOBPEMEHHOM BO3LENCTBUMU HA MOPOAblI AaBMEHWUA U TeMnepaTypbl, XapakTepHbIX
ans rmybuH 3eMHORN Kopbl, TO NS onpegeneHns NNOTHOCTHLIX NapaMeTpoB NOpPo4 KOHCONMAMPO-
BaHHOW 3eMHOM KOpbl CrieayeT Mosfib30BaThCA TOMbKO TEMU 3aBUCUMOCTSMU, KOTOPbIE MOMyYeHbl
WMEHHO Ans 3TUX 06pas3oBaHuiA NpU BbICOKMX AaBreHusX U Temnepartypax. [pu KoHCTpynpoBaHum
rpaBUTaALMOHHBIX MOAENEN 3eMHON KOPbl U BEPXOB MaHTUM BbIOUPaTb 3HAYEHUS NAIOTHOCTU B CO-
OTBETCTBUM C COOTHOLWEHNEM P=f(Vp) BNOSTHE MOXHO MO 3HAYEHUSAM CKOPOCTEN NPOAOSbHLIX BOSH
C3. [lna atoro Heobxo4MMo UCMOMb30BaTh JAaHHblE CTAaTUCTUYECKOro aHannsa maTtepuanoB ns-
MepeHuin yNpyrnx, NAOTHOCTHLIX U TEMMOBbLIX XapaKTEPUCTUK NOPoa, U3yYeHHbIX B labopaTopHbIX
PT ycnoeusax. Conoctaenasa pesynbTatbl PT neTpodunanyecknx MccrnegoBaHMi ¢ maTepuanamm
reosnioro-reon3anyeckon N3y4eHHOCTN OTAEMbHbIX PanoHOB AHTAPKTMYECKOro MofyocTpoBa, npu-
HMMasi BO BHMMaHWE pacyeTHble 3HAYeHUs TMYyOUHHBIX TeMNepaTypHbIX PEXMMOB, XapaKTepHbIX
Ans 3Toro paroHa AHTapKTMAbl, 6binNn NOCTPOEHbI KOMMMNEKCHbIE NeTpodmsnyeckme Mogenu, Ko-
TOpble NO3BONUAN OOBACHUTL HEKOTOPbIE OCOBEHHOCTU U DU3NYECKYI0 NPUpoay aHOManuin (3oH
HU3KMUX CKOPOCTEN M MAOTHOCTU) Ha rnybuHax 7-15 km. CgenaHo npeanornoxeHne o6 ocobom
BNUSHUKN TemnepaTyp Ha CEMCMO-rpaBUTaALMOHHbIE JAaHHbIE B 3€MHOW Kope BONM3n ctaHuumn Aka-
aemuk BepHagackui.

30HblI HU3KMX CKOPOCTEWN, XapakTepHble Ans AHTapKTUYECKOro noslyocTpoBa, B CUSY CBOEN
npupogbl (06nactb pasynnoTHEHHbIX MOPO4 M MOBbLILEHHON MOPUCTOCTU) MOTYT CAYXUTb KpuTe-
pUaAMM NOMCKa NOMEe3HbIX UCKoNaeMblX, MOCKONbKY OHM Hanbornee npoHMUaembl A5 MATPUPYHOLLMX
MUHepanbHbIX cped B 3eMHON kope. Hambonee nepcnekTnBHblI B 3TOM MfaHe ropu3oHTbl Naneo-
obnacten 3HC, roe Hambornee BeposTHbl 0Opa3oBaHMEe M fiokanusauusi, B YaCTHOCTW, rasoBo-
XUOKMX YrNeBogopPO40B HEOPraHNYECKOTO NPOUCXOXOEHNS.
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SEISMIC-GRAVITY COMPLEX PETROPHYSICAL FIELDS INTERPRETATION OF THE
ANTARCTIC PENINSULA SOME REGIONS

V. Korchin, P. Burtnyi, E. Karnaukhova
S.1.Subbotin Institute of geophysics of NASU; Kiev; E-mail: korchin@igph.kiev.ua

As a result of long-term researches of elastic, thermal, density parameters, the study at at-
mospheric and high pressures and borne temperature amendments in these parameters, there
was possibility to make the data bank of rocks physical characteristics. On the base of this re-
searches the deep complex petrophysical thermobaric modelling of some areas of the Antarctic
peninsula has been execute.

Models of region allowed to explain some features and physical nature of anomalies (low ve-
locity zones and density) at the depths of 7-15 km. The supposition about the special influence of
temperatures on seismic-gravity data in the Earth's crust near-by the station «Academic
Vernadskiy» is done.

Low velocity zones of the Antarctic peninsula can be criterias of searching of minerals, they
are most permeable for migrant mineral environments in the Earth's crust (the area of
discompression rocks and high porosity). Paleoregion horizons of LVZ in this plan are most per-
spective, where the formation and localization is most credible, in particular, gas-liquid hydrocar-
bons of inorganic origin.
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MAMHITONTENYPUYHI 30HAYBAHHA HA CTAHUII AKAOEMIK BEPHALCbKUIA

B.T. JladaHiecbkuli
Kapnamcbke 8id0ineHHs1 IHcmumymy 2eogpizuku im. C.I. Cy66omiHa HAH YkpaiHu, Jlbeis,
borys@cb-igph.lviv.ua

Cepep 6araTboX iHWKWX AOCHIgKEHDb, WO NPOBOAATECH HA YKpPAIHCbKIN aHTapKTUYHIN cTaHuil
Akagemik BepHagcbkun, — reodisnyHi JOCRIIKEHHS enekTpoMarHiTHumn metogamum. OCHOBHOKO
METOH eNeKTPOMAarHiTHUX 4OCHigKEeHb € BU3HAYEHHST PO3MOAiINYy enekTponpoBigHOCTI, Y4 MMTOMOro
onopy, B rmMmbuHax 3emri WSXOM BUMIPIOBAHHS erekTpoMarHiTHUX nonie Ha nosepxHi. MarHito-
TEeNypUYHUA, a TakoX MarHiToBapiauiiHUW MeTOaM BUKOPUCTOBYIOTb SIK AXKeperno nons LWMpPOKUiA
CMNEeKTp NPUPOAHNX reomarHiTHMX Bapiauin. Obugesa mMeTogn € NacUBHUMM, @ TOMY €KOJSIOMYHO YK-
CTMMW. MarHiToTenypuyHi 30H4YBaHHS NPOBOAMIMNCE Ha YKpaIHCbKiI aHTapKTU4HIA cTaHuii B 2002
poui. Hessaxatoum Ha npobnemu, Ski BAHUKaOTb Y NOSIAPHUX LWMPOTax 3 LM MeTogom, Byno npo-
OEMOHCTPOBaHO MOXIUBICTb MOr0 3aCTOCYBaHHA Ta OTPMMaHO nepli pesynbtati. HegasHo 6yno
OTPUMaHO OLHKM KPUBMX NO3ipHOro onopy Ta dasn imneaaHcy B AianasoHi nepioais 2.7—240 gHis
(2,3-105—2,0-107 C) MarHiToBapiauinHUM MeTOOOM, LUMAXOM 3aCTOCYBaHHS anropuTMy FOSIOBHUX
KOMMOHEHT A0 YacoBuUX psAiB MarHitopapiauinHux gaHux Tpmeanictio 13 pokis (1996—2008). [o-
0aTkoBO JIbBIBCbKMM LEHTPOM |HCTUTYTY KOCMIYHMX OOCHiMKEeHb NpoBOAMNAChk peecTpalia enekr-
pOMarHiTHMX Bapiauin B aydioMarHiToTenypuyHoMy dianas3oHi 3a QOMOMOrow iHAYKUIMHUX OaBadiB
LEMI-112 Ta gBOKOMMOHEHTHOrO enekTpomeTpa. Y npeactaBneHin poboTi cyMmilleHO BCi 3ragaHi
dYHKLIT Biaryky cepedoBulla Ta BUMKOHAHO iX reoenekTpuyHy iHTepnpeTauitlo, 3a pes3ynbTaTtamu
Kol NnobynoBaHO MoAenb reoenekTPUYHOro po3pidy AN perioHy po3TallyBaHHA CTaHuii Akagemik
BepHaacbkui.
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MAGNETOTELLURIC SOUNDINGS AT THE STATION ACADEMIC VERNADSKY

B. Ladanivskyy
Carpathian Branch of the S.I. Subbotin Institute of Geophysics, NAS of Ukraine, Lviv, borys@cb-igph.lviv.ua

Geophysical electromagnetic studies are among other ones which have been carried out on
the Ukrainian Antarctic Station Academic Vernadsky. The main objective of the electromagnetic
studies is to determine the conductivity or resistivity distribution inside the Earth by measuring the
electromagnetic fields on the surface. Magnetotelluric as well as magnetovariatin methods exploit a
wide band of natural occurred geomagnetic variations as a source of electromagnetic induction in
the Earth. Both of them are passive methods and respectively they are environmentally friendly.
Magnetotelluric soundings were carried out at Ukrainian Antarctic Station in 2002. Despite of prob-
lems arising with this method in polar latitudes the possibility to use it was proved as well as first
results were obtained. Recently the magnetovariation apparent resistivity and impedance phase
curves were obtained at the Academic Vernadsky Station site in the period band 2.7—240 days
(2,3-10°-2,0-10" s) by applying the Principal Component Analysis algorithm to the 13 years long
time series (1996—2008) of geomagnetic data Also, the Lviv Center of Institute for Space Re-
search had been carried out the registration of electromagnetic variation in the audio
magnetotelluric band by the induction coil sensors LEMI-112 and two-component electrometer. In
this report all these response functions are combined and inverted with the aim to obtain the sub-
surface conductivity distribution at the Academic Vernadsky station region.
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HOBbIE JAHHBIE O BO3MOXHOM HE®TEFA3BOHOCHOCTU CTPYKTYP
WENb®OBbIX 30H ®OJIKINEHACKOINO BACCEUHA (MO PE3YJIbTATAM
FTEO®U3NYECKUX NCCNEQOBAHUN)

C.[. Jlesawoe??, H.A. Slkumuyk**, U.H Kopyazur', B.[J. Conoebée’, B.I". Baxmymoe’,

[.H. Boxexa®

1MHcmumym eeopusuku HAH YkpauHsl, Kues, valera@igph.kiev.ua
2 Yremumym npuknadHbiX Npobiem 3Koo2uL, 2e0(hu3uKu U 2eoxumuu, Kuee, yakymchuk@karbon.com.ua
3 LleHmp meHedxMeHma u MapkemuHaa 8 obriacmu Hayk o Semne nipu MFH HAHY, Kues.

CBoeobpasHbIM TEKTOHMYECKUM LeHTpoM donkneHackoro 6acceriHa sapnawTca PonkneHa-
CKMe OCTpOBa C npunerawLwmmMmn CTPYKTypamMu, pacnofioXXeHHble B npeaenax ooWnpHOM, BbITSHY-
TOM Ha BOCTOK OT KOHTUMHEHTA 30Hbl — NpoAosrmkeHuns MaTtaroHckoro wenbga. OcTpoBa OKPYXKEHbI
CO BCEX CTOPOH MEe30KaNHO30MCKMMKU oOcadoyHbiMKM BaccenHamun: ¢ ceBepa — CeBepHo-
donkneHackum GacceHoM, ¢ BocToka — OaccenHom PonkneHackoro nnaTto, ¢ tora — HOxHo-
donkneHackuMm, a ¢ 3anaga — ManbBUHCKMM 6acceHoM.

PesynbTaTtbl NpoBeAeHHbIX Ha wenbde PonkneHACKMX OCTPOBOB MaclUTabHbIX reonoro-
reomamnyeckmx paboT, BkNtoYasi JaHHble BypeHusi, N03BONMAM NONYYNTb OCHOBHbIE NpeacTaBne-
HUS1 O pacnpeaeneHnn ocagoyvHoro Yexna PonkneHackoro 6accenHa, onpeaennTb 3NEMEHTbl TeK-
TOHUKM N NONOXEHME MYOBUHHBLIX TOPU3OHTOB 3EMHOM KOPbl TEKTOHUYECKUX CTPYKTYP, (DOPMUPYHO-
LLIMX COBPEMEHHYIO MOrPaHNYHy0 30HY Mexay KOXKHO-AMepUKaHCKOM NAMTOM Ha ceBepe M NNUTon
Ckowa Ha tore.

"eoanekTpuyeckne npodmnu BOP3, nonyyeHHble B ce30HHbIX paboTtax 17 YAD (2012 r.),
nepeceknu 4Yactb CTpykTyp KOxHo-donknenackoro 6accenHa (6nok ¢ 6aHkon bepaeyaa, donkne-
HOCKUIA Xénob, KOxHo-donkneHackun wenbd). MNocTpoeHHble rmybuHHble paspesbl BOP3 ykasbl-
BalOT HA TEKTOHMYECKYD MOBUINBHOCTL 3EMHOW KOPbI, HEpaBHOMEPHOE pacnpeaeneHne MoLHOCTH
OTOENbHbIX €€ CMOEB U SABHYH reou3myeckytd HEOAHOPOAHOCTb NMUTOCKEPHbIX NANT pPerrmoHa.
BbisiBNeHHbI xapaktep pacnpenenenns rinyouHHbIX reoanekTpuyecknx rpaHul, U KpynHbIX MaH-
TUIHbIX HEOL4HOPOAHOCTEN B CTPYKTypax pPasfMyHbiX CErMEHTOB pernoHa MOXHO WUHTEepnpeTupo-
BaTb kak oTpakeHMe maclTabHbiX npoueccoB hopMMpoBaHMS N 3BOSHOLMN OCHOBHBLIX CTPYKTYP
OHa nponuea [pelika n 3anagHon Yactu mopsa Ckowla, a Takke rnybuHHoro npeobpasoBaHusa gpa-
rMEHTOB ApPEBHEN KOHTMHEHTanbHOW Kopbl. Bce BbligeneHHble HEOOQHOPOAHOCTM MOATBEPXAAoT
npeanosoXeHne O NPOSIBIIEHUN B pernoHe MacwtabHblX HENMMHENHBIX reoanHaMNYEeCKUX NpoLec-
COB (hOPMMPOBaHNSA KPYMNHbIX CTPYKTYP AHa MnpoBoro okeaHa.

B npegenax KxHo-PonkneHackoro 6GacceHa B nocnegHne rogbl Oblfl  BbINOMHEH
3HauMTemnbHbIM O0OBLEM BLICOKOTOYHBLIX (BKNtodas 3D) cencmuyecknx wccnegosaHun. bbin
BblAeneH NPOTSKEHHbIN CTPYKTYPHbIA NOSC ME3030NCKNX NMOpOoL, B KOTOPOM BbIsiBfieHa CEepUsi aH-
TUKNMHANbHBIX CTPYKTYP, NEPCNEKTUBHbIX HA HE(Tb U ras.

B pesynbTaTte npoBeaeHHbIX UCCNeaoBaHNn NoKa3aHa BO3MOXHOCTb MPUMEHEHUST METOANKM
4YaCTOTHO-PE30HAHCHOW MHTEpPNpeTauun AaHHbIX OUCTaHUMOHHBLIX 30HANMPOBaHU 3eMnu ons Kap-
TMPOBaHMSA aHOManun Tuna «HedTeraszoBas 3anexb» B CTPYKTYpax HXKHOro wenbga Ponknenac-
KnX OoCTpOBOB. NS psiAaa BbIABNEHHbIX FIOKanbHLIX aHOManuin onpegeneHbl OCHOBHbIE MapameTpbl
(nonoxeHwe B paspese, MOLWHOCTb aHOMasbHbIX NAacToB U Ap.), YTO NO3BONSET AOMNOMHUTL UMe-
oLmMecsa AaHHble O NepPCneKkTMBHOCTM OAHHOIO perMoHa Ha yrneBogopoabl. OpdeKTMBHOCTL Npu-
MEHEeHNs AaHHON MEeTOAMKN ANsi ydacTKa HXKHOro wernbga, pacnonoXeHHOro K 3anagy OT CKBaXu-
Hbl [lapBrH, MOXeT ObITb onpegeneHa nosaHee no pesynbTatam MHTepnpeTauum CenCMmYecKnX
(3D) uccnepgosaHun, BbINOMHEHHbIX B 2014 r. AN M3y4YeHUs NepcnekTns HedpTerasoHOCHOCTU f1o-
KanbHbIX CTPYKTYP, NPeACTaBIEHHbIX CEPUEN pa3noMHbIX GITOKOB MeNOBOro Bo3pacra.
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THE FALKLAND BASIN SHELF ZONES: NEW HYDROCARBON BEARING
PROSPECTS (BY REMOTE SENSING AND GEOELECTRIC DATA)

S.P. LevashoV?, N.A. Yakymchuk?, I.N. Korchagin', V.D. Solovyov’, V.G. Bakhmutov’,
D.N. Bozhezha®

" Institute of Geophysics of National Academy of Science of Ukraine, Kyiv, valera@ igph.kiev.ua

? Institute of Applied problems of Ecology, Geophysics and Geochemistry, Kyiv, yakymchuk@karbon.com.ua
3 Management and Marketing Center of Institute of Geological Science NAS Ukraine, Kyiv

Interest to the Falkland Meso-Cenozoic sedimentary basins was particularly increased when
the geophysical results of the Falkland offshore investigations proved the real prospects of a new
oil and gas province development. An important amount of high-precision seismic (including 3-D)
surveys has been made within the South Falkland Basin in recent years. An extended structural
belt of Mesozoic rocks with series of anticlinal structures, for oil and gas looking, has been
discovered. New materials, including drilling data yielded a basic understanding of the sedimentary
cover distribution in the Falklands basin, tectonic elements and deep crustal horizons position that
formed the modern border zone between the South American plate and the Scotia plate.

It should be noted that deep cuts which were built on the VERS-results of geophysical
investigations (2012), indicated the tectonic mobility of the earth's crust, the unequal sediments
thickness of layers distribution and geophysical heterogeneity of lithospheric "plates” in this region.
Revealed deep geoelectric boundaries distribution and mantle heterogeneities presence at various
segments of the region may be interpreted as result of transformation of the basic bottom
structures and ancient crust fragments due to large-scale nonlinear geodynamic processes.

New possibilities of frequency resonance interpretation of remote sensing data to map the
anomalies of the "oil and gas deposits" in the structures of the southern shelf of the Falkland
Islands are demonstrated.

New data from direct and indirect geophysical measurements for the Falkland margins may
increase our hydrocarbon accumulations occurrence and distribution understanding.
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PILULEHHA 3A0AY NEO®I3UYMHOIO MOHITOPUHI'Y B PEINOHI AHTAPKTUYHOIO
NIBOCTPOBA I3 SANTYYMEHHAM MDKHAPOAHUX MEPEX

O.1. Jlawyk, €.B. KapsieiH

lonosHul yeHmp creuyianbHO20 KOHMPOto, cMm.[opodok, alex_liashchuk@mail.ru

3rigHo 3 [lep>xaBHoto nporpamoto gocnigxkeHb B AHTapkTuui Ha 2000-2010 pp., TLUCK cnink-
Ho 3 HAHL| npoBoanTb pob0oTN 3 KOMNNEKCHOMO AOCHIMKEHHSA reodi3nyHNX NosiB Woa0 MOXIIMBO-
CTi MOHITOPUHIY Hebe3neyHnx reoisanyHnn aBuLLY Y perioHi AHTapkTMyHoro nisoctposa. O6pobka
Ta aHani3 6es3nepepBHOI UNPpPOBOT iHpopMaLil cencmivyHoro, iHppas3ByKOBOro, reomarHiTHoro me-
TOAIB Ta pagOHOMETPUYHMX AaHMX, NOpSAS 3 iHWKMMKN gaHuMn, oTpuMaHuMmn Ha YAC Akagemik Bep-
HaACbKWUI, € OCHOBOK Ansl CTBOPEHHS AUHAMIYHUX MoAenen CTaHy HaBKOMULLHBOro MpUpoOaHOro
cepepoBuLLa, AoCigKeHHS B3aeMogii B naHutory nitoccepa-atmocepa-ioHocdepa nig vac nig-
rOTOBKM Ta PO3BUTKY BMCOKOEHEPreTUYHUX MPUPOOHUX ABULY i NEPEeHEeCEeHHsA eHeprii 3 NOBepXHi
3emni Ha BUCOTU reoKoCMOcCy.

Ha npuknagi cninbHoT 06pobkn gaHmx 3 YAC Ta MiKHapogHMX reodisnyHuX Mepex, a came
IRIS Ta CTBTO, B gonosigi NOKa3aHO MOXMBOCTI MOHITOPUHIY CENCMIYHOCTI, YTBOPEHHS LyHaMmi,
aTMocdepHUX NpoueciB Ta BCTAHOBMNEHHS X 3B'A3KY 3 METEOPOSIONYHUMU | KOCMIYHUMK dhaKkTopa-
MU. BusHayeHO nepeBarn CTBOPEHHS KOMMSMEKCHUX JIOKanbHUX Ta  perioHanbHUX Mepex
y perioHi. HamiyeHo noganbLui KpOKM Ha LWNSAXY CTBOPEHHS CENCMIYHOI, iHpa3ByKOBOI i pagoHO-
METPUYHOI MepeXx ANA BM3HAYEHHSA reodisanyHnX dakTopis, WO BNANBAKOTL HA 3MiHY HaBKOMWLL-
HbOro NPUPOLHOro cepeaoBuLLa.
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SOLVING PROBLEMS OF GEOPHYSICAL MONITORING REGION ANTARCTIC
PENINSULA INVOLVING INTERNATIONAL NETWORKS

O.l. Liashchuk, Ye.V. Karyahin
The Main Center of the Special Monitoring Gorodok, alex_liashchuk@mail.ru

According to the State program of research in Antarctica for years 2000-2010. MCSM to-
gether with NASC are working out a comprehensive study of geophysical fields on the possibility of
monitoring dangerous geophysical phenomena in the Antarctic Peninsula region. Processing and
analysis of digital information Continuous seismic, infrasound, geomagnetic methods and radon
data along with other data obtained at UAS Akademik Vernadsky is the basis for creating dynamic
models of the environment, research cooperation in the chain of the lithosphere-atmosphere-
ionosphere during training and development of high natural phenomena and the transfer of energy
from the ground to a height geospace.

For example, the shared data UAS geophysical and international networks, namely IRIS and
CTBTO, shows the possibilities for monitoring seismic, tsunami formation, atmospheric processes
and establish their connection with meteorological and space factors. The advantages establish-
ment of integrated local and regional networks in the region. Outlined the next steps for creating
seismic, infrasound and radon networks to determine the geophysical factors influencing the
change of environment.
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MACC-BANNIAHCOBbIE UCCITEAOBAHUA HA NEAHUKOBOM KYTOJIE
BEJINIMHCIAY3EH B 2007-2015 rr., OCTPOB KUHI-OXXOPOX (BATEPJ100),
FOXXHbIE LWETNAHACKUE OCTPOBA, AHTAPKTUKA

B.P. Maentodoe
UHemumym zeoepagpuu PAH; Mockea, Poccusi; E-mail: bulatrm@bk.ru

JlegHukoBbIn Kynon BennuHcrayseH — Hebonbllas negHMKOBas Lianka, pacnonioXeHHasi B
CeBepHOK YacTn nonyocTtpoBa Panngc B 1oro-sanagHom Yactn octposa KuHr-[xopax (Batepnoo),
apxvnenar KOxHble LleTnaHackue ocTtpoBa, AHTapkTuka. [OuameTp negsiHomM Kernku coctaBnsieT
npuénmsnTensHo 3-4 KM, a BbicoTa paBHa 250 M H.y.Mm. JlegHunkoBbIn Kynon bBennuHcrayseH pac-
nonoXxeH B6N13n ot Ypyreanckom aHTapKTMYECKon cTaHumm Apturac n npubnmnsantensHo B 4 KM OT
Poccuinckon HayyHOW aHTapkTuyeckon ctaHumm bennuHcrayseH. Cutyaumss ¢ AWMHaMWUKOW
nbAaa Ha o-Be KnHr-[xopox rnaBHbIM 06pa3om oTpakaeT CUTyauuio OMHAMUMKW Nbda Ha AHTapk-
TMyeckoM nonyoctpose. Macc-6anaHcoBble nccrnegoBaHNsa Ha NeaHMKOBOM Kynone bennuHcray-
3eH 6bInn NpoBeaeHbl B TeYeHne wecTtu neTHnx cesoHoB B 2007—-1012 rr. n 2014-2015 rr. n oguH
pa3 3umon 2011 r. kak YacTb nporpammbl Poccumncknx AHTapkTuyecknx kcnegmumi (PAS 53, 54,
55, 56, 57 n 60). Kaxxgoe neto muccusa npogosrkanachb B TedeHne 3-4 mecsueB M BKMAoYana nrno-
LWagHY0 CHEMOCBHEMKY B KOHLIE 3UMbI U exXeHeaernbHble N3MEPEHUS NO perikaM, COMNpPoBOX4aEMble
N3MepeHnsIMAN NSIOTHOCTK cHera B wypdax. CHerocbEmka nokasana, 4Yto pesynbTaTbl NfowagHbIX
N3MepPEHWIA TOMLLMHBI CHEra 1 N3amMepeHnin TONWMHbI CHera no 29 abnaunoHHbIM penkam Ha nea-
HWUKOBOW LUAMNKe NOYTU MAEHTUYHbI. DTO MO3BOMWMO UCMOMb30BaTh AAHHbIE U3MEPEHNA TOMLUHDI
CHera no perkam ang BblumcrneHuns 6anaHca macchbl fibga Ha BCEM fieQHUKOBOM Kyrnone bennnHc-
rayseH. AHanm3 nosnydYeHHbIX AaHHbIX NOKasan creaylouwue 3HavyeHus 6anaHca mMacchbl nNbaa Ha
negHukoBom Kynone bennuHcrayseH: B 2007/08 — -9,4 cm B3, 2008/09 — -72,4 cm B3, B 2009/10 —
+34,7 cm B3, B 2010/11 — +9,9 cm B9, B 2011/12 —-42,9 cm B9, B 2012/13 — +30,5 cm B9, B 2013/14
— +64,1 cm B2 1 B 2014/15 — +26 cm B3. M3 8 neT uccnegoBaHuin Mbl MOXeM BUOETb, YTO BanaHc
Macchbl NbAa NeaHNKoBOro Kynona bennuHcrayseH M3MeHseTCa HepaBHOMEPHO B TeYeHME BpeMe-
HW, OTMeYaloTCHa ToNbKO 3 roda ¢ oTpuuaTtenbHbiM 6anaHcoM Macchl. BeicoTa rpaHuubl NMTaHMS B
2007/08 n 2008/09 rr. 6bina pacnonoXxeHa HEMHOMO HWXe BepLUMHbI fedHukoBoro kynona ben-
nnHcrayseH (okono 225 m H.y.m.). B 2009/10, 2012/13, 2013/14 n B 2014/2015 rr. BbICOTa rpaHunLbI
NUTaHMSA NOHM3Mack akTnyeckn 4o yposHs Mops, B 2010/11 rr. oHa 6bina pasHa 180 M H.y.M., B
2011/12 rr. — 220 m H.y.m. lMocnegHue rogbl Mbl Habngaem yBennyeHMe KOMMYECTBa CHera,
dMpHa M HaNMOXEHHOro fbAa Ha BCEW TeppuTopun NegHMKOBOro Kyrnona bennuHcrayseH, HO Oco-
OeHHO B ero BepxHen 4acTu. Xopolwlas KoppensuuMs Mexay TasHMEM CHera W nbga u cpegHemn
neTHen TemnepaTypon Bo3gyxa B TedeHune 4-x mecsueB (aekabpb—MapT) gaeT BO3MOXHOCTb BOC-
CTaHOBMWTL YCrOBMKS TasHMSA NbAa B TeYeHMe BCEero nepuoga HabnogeHnn Ha meteoctaHumm ben-
nunHcrayseH (¢ 1969 r.). banaHc macchl Nbga A4nsa negHMKoBoro Kynona bennuHcrayaeH 6o Takke
BOCCTAHOBIEH B TeYEHMe ITOro nepuoga v B TeYeHne nepuoga oTCyTCTBUA NPsMbIX UccnenoBa-
HUR (2012/2013 1 2013/2014 rr.). AHann3 NonyyYeHHbIX aHHbIX NO3BOMSET BMAETb, YTO Nocnes-
HWe rogbl NONOXUTENBHBLIN BanaHCc Macchl fibga Ha NeAHMKOBOM Kynone bennuHcray3eH HauMHaeT
npeobnagatb. MOCKONbKY 3TO cambln MPOAOCIKUTESBbHBIA Nepuos NoNoXxuTeneHoro 6anaHca mac-
Cbl Nba Ha negHUMKoBOM Kyrnone bennuHcrayseH ¢ 1969 r., HanpawmBaeTcs BbIBOS, YTO B 3TOM
obnactn B nocrnegHue rogbl HamevaeTcsa noxonodaHue knumata. Ho yto cnyuutca B Bygyliem,
Mbl CMOXEM CKasaTb TOSIbKO B Criydae, ecnu uccrniegosanust 6anaHca maccol Nbga Ha negHUKOBOM
Kynone bennuHcrayseH 6yayT NpodosiKeHbl.

UccnegosaHns Bbinun nposBedeHbl B paMkax HayyHbIX nporpamm WHcTutyTa reorpacum n Poccumnckon
Akagemun Hayk, B nocnegHui Ce3oH — B CBSI3U C MeEXpernoHarnbHbIM TexHudeckum npoektom MAIATO
INT5153 «OueHka BO3OeNCTBMSA U3MEHEHWS KNUMaTa MU ero BO34enCTBUA Ha NOYBEHHbIE N BOAHbIE pecypChbl
B MOMSAPHbLIX U FOPHbIX panoHax», U Npu durHaHcoBon nogaepxke Poccunckon AHTapkTUyeckon Jkcneau-
unm.
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MASS BALANCE INVESTIGATIONS ON THE BELLINGSHAUSEN ICE DOME IN
2007-2015, KING GEORGE (WATERLOO) ISLAND, SOUTH SHETLAND ISLANDS,
ANTARCTICA

B.R. Maviyudov
Institute of geography RAS; Moscow, Russia; E-mail: bulatrm@bk.ru

The Bellingshausen Ice Dome is a small ice cap that is situated at the northern part of Fildes
Peninsular at the south-west part of King George (Waterloo) Island, Southern Shetland Islands
archipelago, Antarctica. Diameter of ice cap is about 3-4 km and elevation is equal 250 m a.s.l.
The Bellingshausen Ice Dome is situated closely to Uruguayan Antarctic station “Artigas” and in
about 4 km from Russian Bellingshausen scientific Antarctic station. The situation with ice dynamic
on King George Island mainly reflect situation of ice dynamic at the Antarctic Peninsular.

Mass balance researches on the Bellingshausen Ice Dome were spent during six summer
seasons in 2007-1012 and 2014-2015 and one winter in 2011 as the parts of Russian Antarctic
Expeditions (RAE 53, 54, 55, 56, 57, 60). Each summer mission was prolongated during 3-4
months and included areal snow survey at the end of winter and every week stakes measurements
accompanied by snow density measurements in snow pits. Snow survey is shown that the results
of areal measurements of snow thickness and measurements of snow thickness at 29 ablation
stakes situated on ice cap almost equal. It allows us to use data of snow thickness measurements
on stakes for calculation of ice mass balance on all Bellingshausen Ice Dome. The analysis of re-
ceived data has shown next values of ice mass balance on the Bellingshausen Ice Dome: in
2007/08 — -9,4 cm we, 2008/09 — -72,4 cm we, in 2009/10 — +34,7 cm we, in 2010/11 — +9,9 cm
we, in 2011/12 — -42,9 cm we, in 2012/13 — +30,5 cm we, in 2013/14 — +64,1 cm we and in
2014/15 — +26 cm we. From 8 years of investigations we can see that ice mass balance of the Bel-
lingshausen Ice Dome change irregular during time and there are only 3 years with negative mass
balance.

ELA in 2007/08 and 2008/09 was situated a little below top of the Bellingshausen Ice Dome
(about 225 m a.s.l.), in 2009/10, 2012/13, 2013/14 and in 2014/2015 ELA has lowered practically
up to sea level, in 2010/11 it was equal 180 m a.s.l., in 2011/12 — 220 m a.s.l. Last years we ob-
serve increasing of snow, firn and superimposed ice accumulation on all area of the Bellingshau-
sen Ice Dom but especially at its upper part. Good correlation between snow and ice melting and
mean summer air temperature for 4 months (December-March) give possibility to renew ice melt-
ing conditions for all period of observations at the Bellingshausen weather station (from 1969). Ice
mass balance for Bellingshausen Ice Dome was also renewed for similar period and for period of
absence of direct investigations (2012/2013 and 2013/2014).

Analysis of received data allows us to see that last years positive mass balance on the Bel-
lingshausen Ice Dome is begin to prevail. As it is the longest period of positive ice mass balance
on the Bellingshausen Ice Dome since 1969, it suppose that we can say that climate cooling in this
area is outlined in last years. But what will happen in future we can say if investigations of ice mass
balance on the Bellingshausen Ice Dome will be continued.

Investigations were spent in the network of scientific programs of Institute of geography and Russian
Academy of Sciences and in last season in connection with interregional technical cooperation project of
IAEA INT5153 «Assessing the Impact of Climate Change and its Effects on Soil and Water Resources in
Polar and Mountainous Regions» and at financial support of Russian Antarctic Expedition.
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3MIHU TEOMATIHITHOIO NoJid B AHTAPKTWLLI

I.B. MenbHuk, B.I'. Baxmymoe, T.O. Mo3zoea, O.51. LlleHOepoecbka
IHemumym zeogpisuku iM. C.l. Cy6bomiHa HAH YkpaiHu, np-m [lannadiHa,32, m. Kuis, YkpaiHa 03142
melnykgv@gmail.com

MarHiTHa obcepBaTtopisa cTaHuii Akagemik BepHaacekun (AlA) yHikanbHa, OCKifbKM OCHaLLe-
Ha Hancy4dacHiLWwow anapaTypoto, BkntodeHa y ceitoBy mepexy INTERMAGNET, mae Hangoslwimm
4YacoBUM PSA MarHiTHUX crnocTepexeHb B AHTapKTuUi i cnyrye 6a3oBuM MyHKTOM SIK A4S NPUB’A3KU
OyAb-SIKUX MarHiToMeTPUYHUX BUMIPIB, TaK i A1 MOHITOPUHIOBUX CNOCTEPEXEHD.

3 ypaxyBaHHAM pe3ynbTaTiB cnoctepexeHb AlA npu CTBOPEHHI Mogenen reoMarHiTHoOro no-
nga nobynosaHi kapTu BIKOBOro xogy MOro KOMnoHeHT B AHTapktuui 3 1550 no 2015, BusHayeHo
apend dokycie BikoBoro xoay Yy [MiBHiYHIN Ta lMiBAEHHIM NiBKYNsAX, po3paxoBaHO X Axepena Ta
TpaekTopia gpendy lNiBoeHHOro MarHiTHOro nontca 3a octaHHi 450 pokis. BusHadeHo, o B [iB-
AEHHIN niBKyni reomarHiTHe none 3a octaHHi 110 pokiB 3MeHwWyeTbCA WwBuaLle, HiX y MNiBHIYHIA. Y
CTPYKTYpi BIKOBOro Xo4y reoMarHiTHOro nons npoTaroMm MUHYSOro CTOpivYs BUAINAKTLCS TPU Nepi-
oM 3MiH, aHanoriyHi Takmm e Yy [liBHiYHIM NiBKyni. HanpyXeHicTb reomMarHiTHOro nons 3MeHLy-
ETbCSA Ha 3axofdi U 3pocTae Ha cxofi AHTapKTUKK, WO MOXe OyTU OOHMM 3 MOXIMBUX MOSICHEHb
TemnepaTypHUX PO3XOAXEHb MK LIMMU perioHamMm — 0O4HOYaCHOIO OXONOMXEHHSA CXigHOT 1 noTten-
NiHHSA 3axigHOT AHTapKTUKW.

[ocnigXeHo WnMpoTHMIA Ta JOBrOTHUIA PO3MNOLINKN Bapialin reoMmarHiTHOro nong nig yac mar-
HITHUX Byp Ta cy66yp B AHTapKTULi, BUSBNEHO IXHI OCHOBHI 3aKkOHOMIpHOCTI. Noka3aHo, Lo nig vac
MarHiTH1UX 6yp NiBAEHHUIN NONAPHUI eNEKTPOCTPYMiHb MOXe 3MilLlyBaTUChL A0 LWMPOT obcepBaTopii
AlA. BuseneHo, wo cy66ypi B panoHi AlA Tunosi ons cepefHix wunpoTt. CnpskeHa No MarHiTHUX
cybbypsax Touka ona AIA B [MiBHiYHIM niBkyni po3TawoBaHa Mix obcepsaTopiamm OTT i FRD Ha
TOMY X MepuaiaHi, O4HaK Npu 3poCTaHHi MarHiTHOI 36ypeHOCTI MoXe 3MmillyBaTUCh 3axigHiwe. Ma-
rHITHI Bypi Ta cy6bypi € He Tinbky BigobpaxeHHsaM npoueciB y BNMKHLOMY KOCMOCI, a8 1 MOXYTb
BMCTYNaTW O3HaKaMu iHNX NPUPOAHMX SIBULL, 30KpEMa, 3eMeTpycCiB.
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GEOMAGNETIC FIELD CHANGES IN ANTARCTICA

G.V. Melnyk, V.G. Bakhmutov, T.O. Mozgova, O.J. Shenderovska
S.1. Subbotin Institute of Geophysics of NAS of Ukraine
av. Palladin, 32, Kyiv, Ukraine 03142 melnykgv@gmail.com

Magnetic Observatory of Academic Vernadsky station (AIA) is unique because it has the
most modern equipment, is included in the global network INTERMAGNET, has the longest time
series of magnetic observations in Antarctica. It can serve as a baseline reference point for any
magnetic measurements and for monitoring.

Taking into account the AIA observations in creating of the geomagnetic field models, the
maps of its components and their secular variations in Antarctica from 1550 to 2015 have been
create. The secular variations focuses in the Northern and Southern hemispheres and their
sources were defined and the trajectory of drift of south magnetic pole in the last 450 years was
calculated. It was determined that over the past 110 years in the Southern hemisphere geomagnet-
ic field decreased faster than in the North. In the secular variations structure during the last century
three periods of change, similar to the same in the Northern hemisphere were defined. The geo-
magnetic field intensity decreases in the west and increases to the east Antarctica. It could be one
of the possible explanations for the temperature differences between the regions — cooling of east-
ern and warming of western Antarctica.

Latitudinal and longitudinal distribution of variations of the geomagnetic field during magnetic
storms and substorms in Antarctica investigated and their basic patterns revealed. It is shown that
during magnetic storms south polar electrojet can move to the AIA latitude. It is revealed that
substorms in the AIA area are typical for the middle latitudes. Conjugated by magnetic substorms
point of AlA in the northern hemisphere located between OTT and FRD observatories on the same
meridian, but with increasing magnetic disturbance could move to the west. Magnetic storms and
substorms is not only a reflection of the processes in near space, but also can act as signs of other
natural phenomena, including earthquakes.
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NYTU 3MUCCUU BPOM-COAEPXALLUUX COEAUHEHUN B NMPOLIECCE POCTA
NEAAHBIX LULBETOB

E.FO. TkayeHko
UHcmumym e2eonoaudeckux Hayk HAH Ykpaunsi, 2. Kues, e-mail: tkachenko.katya@gmail.com

JlegsHble LBeTbl — NO6ONbLITHBIN heHOMEH 0Opa3oBaHNA HEOBbIYHbIX NeAsHbIX CTPYKTYP Ha
NOBEPXHOCTU MOOOOr0 MOPCKOro nbaa B YCIOBUSIX BbICOKMX FpagMeHTOB TemnepaTtypbl — nNpu-
BnekawT BHUMaHME uccregoBaTenel He TOMbKO Kak pesynbTaT KIMMaTU4EeCKUX U3MEHEHUI Ha
nfaHeTe, HO N B CBA3N C MX BO3MOXHbIM BAUSHMEM Ha MPOLIECCHI Pa3spyLUEHUSI NOBEPXHOCTHOroO
030Ha B pesynbTaTe aMmccum bpom-cogepxalumx coegmHeHnin. Hesampas Ha GonbLioe KonmyecT-
BO NyOnukaumn, onuchbiBalOLWMX 3TO sIBNEHWe, npupoaa aMmmuccum 6pom-cogepkalimx BeLLecTB B
rasoByto a3y He nony4ymna Ha AaHHbI MOMEHT BHATHOIoO dusndeckoro oobsacHeHusi. Ham npen-
CTaBMAOTCA BO3MOXHbIMM ABa MexaHuama amuccun. Bo-nepsbix, oOpa3oBaHue neTyunx coegu-
HeHun 6poma (Bry, BrCl, HBrO) n nx gecopbums B rasoyto dhady MOXeT OblTb CNeaCTBMEM 3riEK-
TPOXMMMUYECKOro OKUCNEeHUs bBpoMmua-aHMoOHa NoA BO3OENCTBMEM JMEKTPUYECKUX SABMNEHUN, Takux
Kak noTeHuuan 3amep3aHusi, KOTOpble acCcoLMMpoBaHbl C MPOLECCOM pocTa neasHbix upetos. Oa-
Hako atheKkTUBHOCTL paboTbl TaKoWM 3MNEKTPOXUMUYECKON CUCTEMbI Bbi3blBAET COMHEHUS B CBS3M
C HU3KOW SNEeKTPOHHOW MPOBOAMMOCTbLIO NbAa. Bo-BTOpPLIX, aMUccus coegmHeHnn Gpoma MoXeT
ObITb pe3ynbTaToM MPOLECCOB, MPOUCXOOSALLMX HA rpaHuue pasgena a3 pacTylumx MronbyvaTtbixX
KpUCTanmoB Npu BbICOKMX rpagueHTax anekTpuyeckoro nond. B atom cnyyvae moryt HabniogaTtbes
Kak npouecchl okncnenus Br ¢ obpasoBaHMeEM NeTy4yuMx coeauHeHUn Gpoma B MONOXUTENbHON
obnacTtn noTeHumana, Tak U HEMNOCPEACTBEHHAsi SMMUCCUA OTpuuaTenbHbIX 6pPOMUA-MOHOB B raso-
Byl0 dasy Ans oTpuuatenbHon obnactu noteHumana. 3To ABNeHMe UMeeT Nnpsamble aHanormm ¢
NONeBON 1 3MEeKTPOoCNpen-noHm3aumnen, XopoLLo N3y4eHHbIMN SBMEHNSAMU, KOTOPbIE NCMONb3YHTCS
B Macc-crnektpomeTpun. HdanbHenwas cyabba sMMTUPOBAHHOIO B rasoBylo asy Opomua-moHa
3aBUCUT OT pacrnpenenenus 3apsaoB B atmocdepe, T.e. METEOPONorndecknx ycrnosun. sydenune
MexaHu3mMa amumccum Bpom-coaepallmx BellecTB B aTMocdepy npeanonaraeTcs NpoBectu B
nabopaTopHbIX YCNOBUSAX.
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POSSIBLE WAYS OF BROMINE RELEASE DURING FROST FLOWERS GROWTH

K.Yu. Tkachenko
Institute of Geological Science, NAS of Ukraine, Kyiv, e-mail: tkachenko.katya@gmail.com

Frost flowers are unusual ice structures that grow on the surface of young sea ice under
large temperature gradients. The release of bromine to gas phase, so called “bromine explosion”,
that leads to ozone depletion events is not fully understood and physically interpreted yet. The for-
mation and desorption into the gas phase of bromine volatile compounds (Br,, BrCl, HBrO) can be
a result of electrochemical oxidation of bromide anion under the influence of freezing potential, that
arises during frost flowers growth. Such mechanism seems logical, but the effectiveness of such
electrochemical system is highly questionable due to low electronic conductivity of ice.

According to our hypothesis the release of bromine can be a result of the processes that go
at the interface of growing needle-like crystals where the electric field gradient is high. In this case,
both the oxidation of bromide anion and the formation of bromine volatile compounds can go under
positive potential, and direct emission of negative bromide ions to the gas phase can proceed un-
der negative potential. Similar phenomena are used in mass spectroscopy (well-studied field ioni-
zation and electrospray methods). The fate of emitted bromide ion depends on the electric field in
the atmosphere, i.e. meteorological conditions. They may be deposited or redistributed in the at-
mosphere and involved in ozone depletion events. The possibility of the emission of negative bro-
mide ions we will study experimentally using the frost flowers model system.
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ANATHOCTUKA NONAPHBIX WOHOC®EPHbIX HEOOQHOPOOHOCTEWN HA
CTAHUUUN AKAOEMUK BEPHAOCKWU C UCTNOJIb3OBAHUEM CBEPXAAJIbHUX BY
PAOVUONIMHUIA

A.B. 3anu3oeckut, KO.M. Simnonbckutl, C.b. Kawees, A.B. Konockos, A.A. ConuH
PaduoacmpoHomuyeckuli uHcmumym HAH YkpauHbl, 2. Xapbkos, e-mail: zaliz@rian.kharkov.ua

MocnegHne pecatunetns B PU HAHY pasBuBaeTcs Hay4YHbI Nogxond NpPUMEHEHUS YXe Cy-
LLIECTBYIOLLErO 3MIEKTPOMArHMTHOIO M3MyYeHnst NPUPOAHOrO N TEXHOMEHHOMO MPOUCXOXOEHUA Ans
ONArHoCTMKN COCTOSIHUS OKpyKatowlen cpedbl. B aTux uensax secbMa yaoGHO Mcnonb3oBaTth pa-
anocurHansl BY ctaHumin cnyxObl TOYHOrO BpEMEHMU, NOCKOSbKY OHM 06radatoT BbICOKOW BpEMEH-
HOWM M YaCTOTHOWN CTabunbHOCTLIO M MOCTOSIHHO paboTaloT NO M3BECTHOMY pacnucaHuto. B goknage
npusedeHbl pesynbTaTbl 30HOMPOBaHUA MOHOCKEPLI HA CBEPXOANbHUX PagNOSIMHUAX CUrHanamm
pagmoctaHunn PBM (Mockea, Poccus), 1 CHU (OttaBa, KaHaga). MNprMeMHbIi NyHKT opraHn3oBaH
Ha YKpauvHCKOW aHTapKTuyeckon ctaHumm Akagemuk BepHagckun. CneunansHo paspabotaHHas B
P HAHY meToamka 4acTOTHO-BPEMEHHOWN (bunbTpaumMM NO3BOSIUNA CENEKTUpPOBaTh pasnuyHbie
NPOCTPaHCTBEHHbIE MOAblI PACNPOCTPAHEHUS CUrHANoOB 3TUX paguocTaHuui. Kpome npsiMbix n
obpaTHbIX pagMoTpacc, YCTOMYMBO BbIOENANUCb aHOMarsbHble TPaeKkTopuu, CHOPMUPOBAHHbIE
paccesHnem nNPoBHOro U3ny4yeHuMs Ha MOHOCKEPHBLIX HEOAHOPOOHOCTAX MOMSPHbLIX OBanoB. He-
npepbIBHbIE MOHUTOPUHIOBbLIE M3MepeHusl, BbinonHeHHble Ha YAC B 2010-2014 rogax, 4EMOHCT-
PUPYIOT YCTONYMBYIO 3aBUCMMOCTb 3D(EKTOB paccesiHusl Ha MNOMSIPHbIX OBanax OT COMHEeYHOn
aKTUBHOCTU. VIHTEHCUBHOCTbL U AOMNSIEPOBCKOE CMELLEHME YACTOTbl pacCesiHHbIX CUTHANoOB yBenu-
YMBAKOTCSA C POCTOM aKTUBHOCTWU. [lonyyeHHble pesynbTaTbl EMOHCTPUPYIOT BO3MOXHOCTN CUCTe-
MaTMYECKOro UCnosb3oBaHnA ceepxganbHux BY pagnonuHuii anga anarHoCTUKM COCTOSIHUS MOHO-
chbepbl B aBpopasnbHbIX permoHax 3eMHoro wapa.

UDC 537.876.23 + 550.388.2

DIAGNOSTICS OF POLAR IONOSPHERIC IRREGULARITIES AT THE ‘AKADEMIK
VERNADSKY’ STATION USING HF LONG-DISTANT PROPAGATION

A.V. Zalizovski, Y.M. Yampolski, S.B. Kashcheyev, A.V. Koloskov, A.A. Sopin
Institute of Radio Astronomy of NASU, Kharkiv, e-mail: zaliz@rian.kharkov.ua

During the last decades the scientific approach that based on using of natural or anthropo-
genic electromagnetic radiation for diagnostics of environmental conditions is developed in IRA
NASU. For these purposes it is very convenient to use the radio signals of HF time service stations
because they characterized by high time and frequency stability and permanent working according
to known schedule. This paper presents the results of sounding of the ionosphere on long-distant
radio lines by signals of RWM (Moscow, Russia), and CHU (Ottawa, Canada) radio stations. Re-
ceiving site was organized at the Ukrainian Antarctic Station (UAS) Akademik Vernadsky. The
technique for spectral and time filtration, which was specially developed in the IRA NASU, permits
to select the different spatial modes of signal propagation. Besides the direct and reverse radio
paths, the anomalous trajectories that formed by scattering of probe radiation on the plasma irregu-
larities of polar ovals have been detected. Non-stop monitoring measurements conducted at the
UAS in 2010-2014 demonstrate stable dependence of effects of scattering on the polar ovals on
the solar activity. Intensity and Doppler frequency shift of scattered signals increase with growth of
activity. Obtained results demonstrate the possibilities of systematic using of long-distant radio
paths for the diagnostics of the ionosphere in the auroral regions of the globe.
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XAPAKTEPUCTUKK CHIFrOBOI'O NOKPUBY B PAI7IOI:II YKPAIHCbKOI
AHTAPKTUYHOI CTAHUII AKAOEMIK BEPHALCbKUA

Knok C.B.
YkpaiHcbkul eidpomemeopornioaiyHuli iHcmumym, rip. Hayku, 37, m.Kuie, 03680, sklok 8@ukr.net

3aBAskM CBOIM XapakTepuctukam — anb6efo, TennonpoBigHOCTI Ta iH. CHIr CyTTEBO BMfMBae
Ha KniMaTuyHy cuctemy B uinomy. OcobnmBo Le CTOCYETbCS TEPUTOPIN, Ha AKMX POPMYETBHCA No-
TYXXHUI CE30HHWI CHIroBU NOKpMB abo X CnocTepiraeTbCA NOro 3ansraHHa BNPOAOBX YCbOro po-
Ky. [Jo Takmx MicLub HanexuTb AHTapKTUKa, Ae akyMyneTbCA HanbinbLUe CHiry Ha nraHeTi.

Ha meTeoponoriyHoMy MangaHunky YkpaiHcbkoi aHTapkTuyHol ctaHuii (YAC) Akagemik Bep-
HaACbKMI BW3HAYaETbCHA XapakTep 3ansiraHHA CHiry, a TakoX BUMIPIOETLCS BUCOTa CHIrOBOro MOK-
pusy (BCI1) no ABox cTauioHapHMUX CHIrOMipHUX penkax. AHanoriyHi CnoCcTepexXeHHs1 BUKOHYHOTLCS
Ha CHIroMipHOMY MOMIroHi — 3a HaBOPOM CHIrOMIPHUX PeNoK. Takox eni3oAnyYHO BUMIPKOKTLCSA NOro
LWiNbHICTb | BOAHICTb, XYPTOBUHHE NepeHeCeHHs, BUKOHYETLCA cTpaTudikaLis.

PesynbTati npoBegeHoro aHanisy ganv 3mory BU3Ha4YUMTU OCHOBHI XapaKTePUCTUKN CHIrOBO-
ro nokpuey B parnoHi YAC, a TakoX BKka3aTh Ha NeBHi TEHAEHLIT NOro oopMyBaHHs 3a OCTaHHi po-
kn. 3okpema, cnig 3asHauuTn: 1) cepefHa TpuBanicTb nepiogy 3ansraHHs CHIrOBOro MoKpuBey
cknapae 342 gHi; 2) cnoctepiraeTbCcsa 3MileHHa gatm makcumanbHoi BCI Ha nepwy nonosuHy
nuctonaga; 3) ynpoAoBX OCTaHHIX pOKiB Mae Micle 3MiHa xapakTepy HakOMUYEeHHs CHIrOBOro Mok-
pWUBY B panoHi CTaHUji — BiH cTaB BinbLU NOBINbHUM.

JocnipxeHHa nokasanu, WO BKa3aHi TeHAeHUil xapakTepy 3ansdraHHa CHIroBOro MOKpUBY
NoB’si3aHi 3 TakMMK (pakTopamu, K 3MiHa TEPMIYHOIO PEXUMY i LWBWAKOCTI BITPY Ha CTaHUil, nepe-
PO3MOAIN KiNbKOCTI BUNaaKiB onajis y TBEPAin Ta piakii dasi ToLLo.

UDC 551.577.5

THE SNOW COVER CHARACTERISTICS ON THE UKRAINIAN ANTARCTIC STATION
AKADEMIK VERNADSKY

S.V. Klok

Ukrainian Hydrometeorological Institute, Nauki av. 37, Kiev, sklok 8@ukr.net

The snow cover has significant influence on the climate system via albedo, thermal
conductivity, etc. This impact is more pronounced over areas where a thick seasonal snow cover
formed or its accumulation is observed throughout the year. The Antarctica is one of such areas on
the globe where snow accumulates most of all.

The type/nature of the snow occurrence is determined on meteorological Ukrainian Antarctic
Station (UAS) Akademik Vernadsky, besides the snow depth is measured by two stationary snow
scales. Similar observations with a set of snow scales performed on snow-measuring polygon. The
snow density and snow water content are measured irregularly as well as snowstorm transport and
stratification.

The performed analysis enables to identify the main characteristics of snow cover in the UAS
region and identify main tendencies of its evolution in recent years. It can be summarized as
follows: (i) the average snow cover accumulation time period is 342 days; (ii) the maximum of snow
cover height is shifted to the first half of November; (iii) the character of the snow cover
accumulation becomes slower in the station area in recent years.

The present/recent study(-ies) have shown the revealed tendencies of the snow cover
characteristics are associated with the chain of factors such as thermal regime changes and wind
speed variations at the station, the redistribution of solid and liquid precipitation occurrence, etc.
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O PA3NINYUAX B AONTOBPEMEHHbLIX N CE3OHHBIX BAPUALIUAX
FrEOMATHUTHBIX Sq Y, Sq Z NOJIEUN HA YKPAUHCKOU OBCEPBATOPUU AIA

O.U._ MakcumeHko, B.I". Baxmymoe, O.51. LlleHOepoeckasi
UHemumym aeogpusuku um. C.U. CybbomuHa, HayuoHanbHass Akademusi Hayk YKkpauHbl, oimkv@list.ru

B ocHoBy nccnenoBaHWs MofoXeHbl OTAMYNA 3KBUBANEHTHON TOKOBOW CUCTEMbl Sq Bapua-
unn OByX Y n Z KOMMOHEHT MarHUTHOro NoNs Ha CpefHUX LWMpoTax U Ce30HHbIX U3MEHEHUN CY-
ToYHbIX X040B Sq(Y), Sq(Z) nonen BcrneacTene pasHoM 3aBUCUMOCTU MHTEHCUBHOCTU UX TOKOB OT
MUPOBOro BpemeHu Ha 6eperoson obcepsatopun AlA.

AHann3 BbIMOSIHEH MO AaHHbIM 1-4acoBbIX M3MEPEHWN FOPU3OHTanbHOW U BepTUKaNbHOW
KOMMOHEHT reomMarHMTHoro nons Ha obcepsaTtopun Akagemuk BepHagckui (AlA) (65,25S; 64,75W)
B TeyeHne 1958—-2010 rr. OnpegerneHbl MecaYHble amnnuTyabl Sq Bapuaumi 1 Ux 3aBUCMMOCTU OT
nHgekca CA (F107), nokasbiBalowwme MakcuMmanbHbl kodddununeHTt koppensumm R(Sq;F107) =
0,84 neTom, BECHOM U HENUHENHbLIN XapaKTep CBA3N N5 OTAENbHbIX CONMHEYHbIX LIMKITOB.

O6HapyxeHbl ce30HHble kornebaHusa koadduumeHTa Koppenauumn mexay M3MeHeHnAMn am-
nnuTya Sqy- n Sqz-Bapuauuin Npu UCnosib3oBaHUM NOMYCYTOYHbIX W CYyTOYHbIX aMmnnuTyd Ana Z v
Y KOMMNOHeHT nonga ¢ makcumymom R(Sqy;Sqz)==0,88 netom (01), R=0,75 BecHon (09) n MuHnMy-
Mom R=0,7 3umon (07) B TedyeHne 1959-2009. B 3umHMin nepuog koppendumns pesko nagaeT ao
R(Sqy;Sqz)=0,52 ana nonycyToYHbIX aMnnnTya.

Ce30HHbIe cBONCTBA aMnnuTyd Sq XapakTepu3oBanvCb MakcuMaribHbIM NpeBbILLEHNEM am-
nNnTya Sqy BOCTOMHOM KOMMOHEHTbl HaA BepTukanbHon Sqz: (Sqz~0,18Sqy) 3umon npu yeBenuye-
HUK KO3(hhnumeHToB nNnMHenHon perpeccun Sqgz ~ (0,34-0,25)Sqy BecHon n Sqz~0,5Sqy netom.
BbligeneHbl  NONOXWTENbHLIA  TpeHO OTHoweHwn amnnutyg  (Sqz/Sqy) ¢ BenuMynHOu
a(07)=0,0014 n a(09)=0,0021, Ho cnabbin a(01)=-0,0006 oTpuuaTenbcHbin TpeHa netom (01), Ha
doHe koTopbIx Habnaanucek NMKM OTHOLWEHU (Sqz/Sqy) B pa3Hble roabl B TedeHne 50 ner.

O6HapyXeHbl HeKoTopble Ce30HHble 0COBEHHOCTM CBA3W amnnuTyd Sq C UHTerparnbHbIMU
NnoHocepHbIMM nposogmMmMmocTsaMu. Makcumym koadpdpuumeHTa koppensumn R(Sqz;s1,s2)~0,95
OTMEYEH MeXxay MoMyCcyTOYHOM (YTPEHHEN) aMnnTyaon BepTUKANbHOW KOMMNOHEHTbl Sqz 1 npo-
BognmocTamu MNegepcena (s1) n Xonna (s2) netom, a muHumym R(Sqz;s2)=0,56 — c nposBognmo-
ctamu Xornna B 3uMHUI nepuod. Pasnuune koapdpuumeHToB Koppenaumm mexagy npoBoguMocCTS-
mu lMNMegepceHa, Xonna m cytTovyHOM amnnutygon Sqz gocturaet 1,5 pasa 3umon. JleTom 1 BecHom
KO3(ppMLUMEHTbI MOYTU YypaBHMBAKOTCH MO BESMYMHE C BONbLUMMU 3HAYEHUAMU, NONYYEHHLIMU ANs
aMnnuTya BOCTOYHOW KOMMoHeHTbl nonsa R(Sqy;s1,s2)=0,82-0,88 npn MUHMMAnNbHbLIX 3HAaYEHUsIX
R(Sqy;s2)=0,72 3umon. CyTouHble amnnutyabl Sqz cnabo KoppenupyoT ¢ NPOBOAMMOCTSMM.

OnpepeneHbl AONrOBpeMEHHbIe TpeHAbl OCTaTKoB aMnnuTya Sq Bapuauui, nMmerowme pas-
Hble 3HaKW, NOSTOXUTESNbHBLIN NEeTOM, HO OTpuUaTENbHBLIN BECHOM M 3UMOK, NOCIe BblYUTAHUSA K-
HENHON 3aBUCUMOCTW aMNAUTYAbl OT COMHEYHOW akTMBHOCTU (MHAekca F107). Jletom TpeHa Sq
cunbHee ¢ BenuumHon a(01)=0,19HTn\roq AnNs BOCTOYHON KOMMOHEHTbI U HECKOSTIbKO MEHbLUEN
a(01)=0,15HTn\rog onsa BepTMKaNbHON KOMMOHEHTbl. OTpuLaTenbHbIN TPeHL OCTaTKOB aMinnTya
Sq Bapuauni 6ornbLue No BeNuynHe BECHOWN, YeM 3UMOWN, AN BOCTOYHOM KOMMNOHeHThl (a(09)Sqy=
-0,078 HTn\rog > a(07)Sqy= -0,045 HTn\rog), HO, HaNPOTMB, MeHbLUE ANA BEPTUKANbHOMW KOMMO-
HeHTbl (a(09)Sqz=-0,015 HTN\rog < a(07)Sqz= -0,052). MonoxuTenbHbIN TPEHS, TakK e NPosBNsA-
eTcsa A8 OCTaTKOB MOMYCYTOYHbIX aMnnuTya Sq BepTUKaITbHOM KOMMOHEHTLI.

O6cyxpatoTcs BO3MOXHbIE MPUYMHBI Habntogaemblx Bapuauun Sq, cBA3aHHbIE He TOMbKO C
ANHAMO-TOKaMW.
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DIFFERENCES IN LONG-TERM AND SEASONAL VARIATIONS OF GEOMAGNETIC
SqY, SqZ FIELDS AT UKRAIN OBSERVATORY AIA

O.l. Maksimenko, V.G. Bakhmutov, O.J. Shenderovskaya
Institute of Geophysics. S.I.Subbotina, National Academy of Sciences of Ukraine, oimkv@list.ru

The research based on differences between the equivalent current system Sq variations of
the two Y and Z components of the magnetic field at mid-latitudes and seasonal changes daily
moves Sq (Y), Sq (Z) due to the different fields depending on the intensity of the currents of world
time on a coastal observatory AlA.

The analysis is performed according to the 1-hour measurements of horizontal and vertical
components of the geomagnetic field at the observatory Vernadsky (AIA) (65,25S; 64,75W) for
1958-2010. Determined monthly Sq variations amplitude and their dependence on the index SA
(F107), showing the maximum correlation coefficient R (Sq; F107) ~ 0.84 in the summer, spring
and non-linear nature of the relationship in individual solar cycles.

Seasonal variation of correlation coefficient between changes in the amplitudes of the Sqy-,
Sqz- variations using semi-diurnal and diurnal (max-min) the amplitudes, respectively, for the Z
and Y components of the field with a maximum of R (Sqy; Sqz) = 0.88 in the summer (01), R =
0.75 spring (09) and a minimum in winter R = 0.7 (07) were found during 1959-2009. In winter, the
correlation drops sharply to R (Sqy; Sqz) = 0.52 for semidiurnal amplitudes.

Seasonal properties were characterized by maximum amplitudes Sqy excess of the vertical
component Sqz: (Sqz ~ 0.18Sqy) in winter with increasing coefficients of linear regression Sqz ~
0.34 Sqy in the spring and summer Sqz ~ 0.5Sqy. Also, the positive trend of amplitude ratio (Sqz /
Sqy) with the value of a (07) = 0.0014 and a (09) = 0.0021and weak negative trend with a (01) = -
0.0006 in summer (01) were obtained during 50 years.

Some seasonal changes of the amplitudes Sq relationships with integral ionospheric conduc-
tivity were found. Maximum correlation coefficient R (sqz; s1, s2) ~ 0.95 marked between semidi-
urnal (morning) the amplitude of the vertical component Sqz and Pedersen conductivity (s1) and
Hall (s2) in the summer, and at least R (sqz; s2) = 0.56 - with Hall conductivity in the winter. The
difference between the correlation coefficients of the Pedersen and Hall conductivities and daily
Sqz amplitude reaches 1.5 times in the winter. Summer and spring same coefficient almost compa-
rable in magnitude to the value obtained for the amplitudes of the eastern component of the field R
(Sqy; s1, s2) = 0.82-0.88 under minimum values of R (Sqy; s2) = 0.72 in the winter. Daily ampli-
tude Sqz weakly correlated with conductivity.

The long-term trends of the Sq variations residues amplitude with different signs, positive
summer, but in winter and spring negative were calculated after subtracting the linear amplitude
dependence on the solar activity (index F107). Summer trend Sq is stronger with the value of a =
0.19nT \ year for the eastern field component and a = 0.15nT \ year for the vertical component.
Negative trend of the residues amplitude Sq variations is greater in magnitude in the spring than in
winter for the eastern components (a (09) Sqy = -0.078 nT \ year> and (07) Sqy = -0.045 nT \
year), but rather less for the vertical component (a (09) Sqz = -0.015 nT \ year <a (07) Sqz =
-0.052). Positive trend has seen for the same residues semidiurnal amplitudes Sq vertical compo-
nent.

Possible reasons for the observed variations Sq, not only related to the dynamo currents are
discussed.
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CTPYKTYPA BOAHbIX MACC B PETMOHE APXUMNENAIA APFTEHTUHCKUE
OCTPOBA
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B deBpane-Havane mapta 2013 r. coTpyaHMKoM 3MMoBOYHOro oTpsaa YAC Akagemuk Bep-
Hagckm Heeeposckum W.MN. no cornacosaHuio ¢ HAHLL 6binv nponssedeHbl NeTHME okeaHorpa-
duyeckne pabotbl. OHM cocTosnM M3 NogpoBHON oOkeaHorpadnUyeckon CbEMKU MEXOCTPOBHOM
30HbI apxunenara ApreHTUHckue octpoBa (60 cTaHUM) U Tpex OpPTOroHasbHbIX pa3pe3oB B Mpo-
nuee lNMeHona, oTaensowem apxunenar oT MmaTepuka.

CTpykTypa BOA apxunenara xapakrepmsoBanacb Hannmymem psiga odaroB OTHOCUMTESBHO XO-
nogHbIX U Tennbix BoA. [AnanasoH n3aMeH4MBOCTM B noBepxHocTHOM croe 0,90-1,65 °C, a B npu-
AOoHHoMm — 0,80-1,60 °C. Pasnumuua TepMOXanuHHbIX XapaKTepUCTUK BOL MNOBEPXHOCTHOIO
N NPUOOHHOIO CroeEB B MENKOBOAHBIX panoHax HeBenukn (okorno 0,2 °C n 0,5%o), a B rmybokoBoa-
HbIX aKBaToOpuAX OHW cylecTBeHHO pasnuyarTcs (okorno 1 °C n 1,3%0). OTHOCUTENBbHO HU3KMEe
3Ha4eHunsa Temnepatypsbl (<0,00 °C) n coneHoctn (<32,5%0) NOBEPXHOCTHLIX BOA B Npuneratowen K
MaTepPUKy akBaToOpuUM CBUOETENbCTBYIOT O CYLLECTBEHHOM BIIMSIHAM BbIBOOHbIX NTeAHMKOB AHTapK-
TMYECKOro NnosyocTpoBa, reHepupyroLwmx netom 6onbline obbembl Tanbix Bog. PekopaHble noka-
3aTenn TePMUYECKOro COCTOSIHWSA BOL MEXOCTPOBHOW akBaTopumn Habnwoganuce B 2000 r.: no-
BEPXHOCTHBIN cnow nporpenca go +5 °C, a npugoHHbin (rnybuHa 30 m) — go +2 °C. B 2012-2013
rr. 6bina nposedeHa nogobHasi cepus HabnogeHW ¢ HedeNbHOW AUCKPEeTHOCTbIO. C ceHTsbps no
HOA6pb B MenkoBogHOM nponuee Muk npoucxoamnn nporpes Bog NoBepxHOcTHoro crosi ot —1,8 °C
0o —1,2 °C. B npugoHHOM Cfnoe 3TOT NPOLECC e HeCKomnbKo BbicTpee, HO BOMHOO6pa3HO: XOpo-
IO BblpaxeHbl (MPMMEPHO pa3 B ABe Hedenn) BTopXXeHus bonee TennblX Bog C COCeAHNX akBaTo-
puin. B rnybokoBOAHOM panioHe CeBEPHOWN SIKOPHOM CTOSIHKM C HOA0pA no deBpanb Habnwoganock
y>Ke€ B OCHOBHOM fneTHee cocTosHue Bod. Co BTopou Aekadbl Aekabps Havyancs MHTEHCUBHBIA Npo-
rpeB, K ee KoHUy TemnepaTtypa Bog cnoa 0-3 meTpa [oCTMrNa MakCUMarbHOMo 3HadYeHus
+3,8 °C. B TeyeHne mecsiua Hynesasa msotepma konebanacb Ha rnybuHax 12-17 m. B Havane
BTOpPOW AeKadbl AHBapsi MPOM30LLIIO BTOPOE 3a Ce30H NoTenfeHne NOBEepXHOCTHbIX BOA A0 3Hade-
Hna +2,38 °C, a Ce30HHbIV TEPMOKMNH 3arnybunca go ropmnsoHta 20-25 m. [Janee Habnoganoch
ManorpagueHTHoe Mo BpPEeMEeHW W BepTMKanM none Cc TemnepaTypon B OLHOPOAHOM crioe
1,2-1,6 °C.

AHanus Bmga BepTMKaNbHOIO pacnpefeneHus TemnepaTypbl U CONEHOCTM BOS MO3BOMMI
cAenaTtb BbiBOA O HanuMynm OBYX OOHOPOAHbLIX 30H MO TEPMOXarMHHbIM NapaMeTpamM Ha MEeXOCT-
pPOBHOW akBaTopun. JTO [daeT BO3MOXHOCTb ONUCbIBaTb OCOBEHHOCTU MPOCTPAHCTBEHHO-
BPEMEHHOIO CTPOEHUS 3TUX BOA MO M3MEPEHMAM BCEro Ha ABYX TOYKaX, MO3TOMY TPYAOEMKas no-
NIMrOHHasA CbEMKa BCEN MEXOCTPOBHOW akBaTOpUN HeLenecoobpasHa.

Mo gaHHbIM OKeaHorpaduyecknx paspesos, B nponvee leHona BnepBble Ans AAHHOMO pe-
rmoHa AHTapPKTUKM yOanocb BbISIBUTb CYLLECTBOBAHWE MPOMEXYTOYHOIMO XONOLHOro Cros, otae-
NALWEro OTHOCUTENBHO Tensble U 3HAYNTENBHO Boree coneHble rMybuHHbIE BOAbLI OT NPOrpPeThbIX
B NIETHMX YCIOBUSIX N PaCnpPeCHEHHbIX MOBEPXHOCTHbIX BOA.

AHann3 coBMmeLLeHHbIX TS-xapaKkTepucTuk Ha OOBLEMHO-CTAaTUCTMYECKUX AuMarpaMmmax Bop,
nponuea NeHona n BOA pacnonoXeHHOro K cesepy nponuea bpaHcdung nokasbiBaeT, YTO B Npo-
nuBe bpaHchung nNpucyTCTBYIOT NULb Cneabl NPOMEXYTOYHO-TNYOMHHBbIX BOA, U OHW HE MOryT
ObITb MCTOYHMKOM Bop, Nponuea NeHona. ConeHocTb NPOMEXYTOUHbIX U FYyOUHHBIX BOA NponvBa
BpaHcduna cywecTseHHO Bbile, TeMnepaTypa rmybrHHbLIX Bo4 NOHWXaeTcsa ¢ rnybuHon. Mx npo-
UCXOXOEHME CBA3aHO C rNyboKMM 3anagHbiM BHeApeHUeM BAOMb AHTApPKTMYECKOro NOyoCcTpoBa
OYeHb NMOTHbLIX NPOMEXYTOYHO-TNYOUHHBIX BO4 Mops Yagaenna.

Temnepatypa rnyorHHbIX BOA Ha okeaHorpaduyeckmx ctaHumsax nponvea lNeHona nosbiwa-
eTcsa c rnybuHon. Takne U3MEHEHMs XapakTepHbl AM9 BOA, PacnOfoXeHHbIX HXHee, B 3anvBe
MaprapeT. 3TOT (pakT U COBMECTHbIN TS-aHanu3 NOATBEPXKOAIOT KXKHOE NPOUCXOXOEHME NYyOUH-
HbIX 1 MPOMEXYTOUHbIX BOg, B nponuee lMeHona.
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In February - March 2013 member of detachment wintering Antarctic station Akademik
Vernadsky |.P. Neverovsky has made oceanographic work in coordination with the Ukrainian Ant-
arctic Center. They consisted of a detailed oceanographic survey inter-island archipelago zone
Argentine Islands (60 stations), and three orthogonal sections in the Penola Strait.

The structure waters of the archipelago characterized by the presence a few centers of rela-
tively cold and warm waters. The range of variability temperature of the surface layer was 0.90 to
1.65 ° C, at the bottom - 0.80 -1.60 ° C. The differences of thermohaline characteristics of water
surface and bottom layers in shallow areas there are small (about 0.2 ° C and 0,5 %o), in deep wa-
ter, they differ significantly (about 1 ° C and 1,3 %o). Relatively low of surface temperature values
(<0.00 ° C) and salinity (<32,5 %o) in the waters adjacent to the mainland indicate a significant in-
fluence of outlet glaciers of the Antarctic Peninsula. These glaciers in the summer generate large
volumes of meltwater.

The maxima of waters temperature were observed in inter-island zone in 2000. Then the sur-
face layer of got warm to + 5 ° C, and near the bottom (30m) - up to +2 ° C. A similar series of ob-
servations with weekly discreteness was carried out in. 2012-2013. From September to November
in the shallow Strait Mick warming waters took place of the surface layer from -1.8 ° C to -1.2 ° C.
In the bottom layer this process was a bit faster, but it has the wavelike view - intrusion of warmer
water from the surrounding waters was occurring about once every two weeks. The summer condi-
tion of water was observed in the deep northern anchorage from November to February. Intense
warming started in the second decade of December. To the end of decade temperature of water
layer 0-3 meters reached of the maximum 3.8 ° C. Within a month the zero isotherm fluctuate at
depths of 12-17 m. The second warming of surface waters has occurred to a value of +2.38 ° C. At
the beginning of the second decade of January the seasonal thermocline sunk up the horizon of
20-25 m. Until the end of observation the field had a small gradient in time and in vertical tempera-
ture within a practically homogeneous layer.

Analysis of the type vertical distribution of temperature and salinity led to the conclusion that
there are two homogeneous zones of thermohaline parameters for inter-island area. This makes it
possible describe features of the space-time structure of these water masses on measurements
only on two points, therefore production of laborious oceanographic polygon is inadvisable for all
inter-island water area.

Oceanographic observations in Penola Strait have given the opportunity to receive for the
first time in history of research in this region of the Antarctic the existence of intermediate cold lay-
er. CIL shares the relatively warm and much more salty deep waters from heated in summer condi-
tions and freshened surface waters.

Analysis of the combined TS-characteristics on the volume - statistical charts of water mass-
es Penola Strait and waters located north of Bransfield Strait shows that only traces of intermedi-
ate-deep water there are in the Bransfield Strait, therefore they can not be the source of water of
the Strait Penola. The salinity of the intermediate and deep water of Bransfield Strait is significantly
higher and the temperature of deep waters decreases with depth.

The temperature of deep water increases with depth at stations of Penola Strait. Such
changes are characteristic for water located to the south, in the Gulf of Margaret. This fact and the
joint TS-analysis confirm the southern origin of deep and intermediate water in the Penola Strait.
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3MILLEHHA HA CXiA KBA3ICTALUIOHAPHOIO MIHIMYMY B AHTAPKTUYHOMY
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3MeHLUEeHHs1 030HY B nonsipHoMy Buxopi y lNiBaeHHin niekyni cnoctepiranock y 1980-i poku 1
nisHiwe npotarom BecHW. Mogeni aTMocdepy NPOrHo3yTb BiQHOBIIEHHA aHTAPKTUYHOIO O30HY.
AHTapKTMyHa 030HOBa Aipa POPMYETLCA B CepefuHi CTpaToCdepHOro NonsipHOro BUXOPY, AKUN
nepebyBae nig BNAMBOM BenMkoMaclTabHMX nnaHeTapHux xsusib. OCHOBHUI BHECOK Yy KBasicTa-
uioHapHy xsunto (KCX) y lNiBgeHHin niBkyni fae cknagosa i3 30HaANbHUM XBUbOBUM 4ucriom 1,
siKa, B CBOIO Yepry, BU3HaAYa€ NOMOXEHHS eKCTPEMyMIB 3aranibHOro BMIiCTy 030HY HaBecHi. MiHimym
(makcnmym) KCX posTtawosyetbes Yy [liBgeHHin ATnaHTuui (aBcTpanincbkomy cektopi). Y
Hawii poboTi Ans BMBYEHHA AOBrOTHOrO PO3rMoAiny BMICTY O30HY B AHTAapKTU4HOMY perioHi
BMKOpUCTAHO  cynyTHukoBi gaHi  TOMS/Nimbus-7, TOMS/Earth Probe Ta OMI/Aura
(http://ozoneaq.gsfc.nasa.gov/). MNporanuHa B CynyTHUKOBUX cCOCTepexeHHax (1993—1995 pp.)
3anoBHOBanacb gaHnmun peananidy Multi-Sensor Reanalysis (MSR, http://www.temis.nl/). Po3no-
Ain 030HY Yy BUCOKUX i cepefHix wupoTax MiBgeHHOT niBkyni 80—50S npoaHanizoBaHo AN BECHs-
HOrO Ce30HY, BKITOYaKumM Micsiui 3 BepecHst 4o nucTonaga. 3oHanbHUA po3nogin posrnsaascs Ha
cemu WwnpoTHMx konax Big 80S go 50S 3 kpokom M’ATb rpagycie. Haw nonepeaHin aHanis npoge-
MOHCTPYBaB CUCTEMATUYHE 3MilLleHHA Ha cxig obnacti MiHimymy KCX. Y ubOMYy AOCHIOKEHHI MU
npogoxunu aHania 4o 2013 poky 1 oTpMManu HOBi pe3ynbTaTu, AKi BUSBNAIOTL BiporigHe npu3y-
MUHEHHS UbOro 3MmillleHHa Ha cxig. MNoniHomianbHe HabnwkeHHs Ans BCiX BUOpaHMX LUMPOT CBia-
YNTb HaBiTb NPO 3MiHY TEHOEHLUIi 3MILLEHHA Ha NPOTUNEXHY. TakMM YMHOM, CYNMYTHUKOBI OaHi 3a
OCTaHHi POKM cBigyaTh, WO KBasiCTauiOHapHUA MIHIMYM Yy po3rnogini aHTapKTUYHOro O30HY He 3a-
3Hae noganbLlloro 3miweHHs Ha cxig. Lle asuwe moxe ©yTn nos’dAsaHe i3 ctabinisadieto piBHiB
030HY Hag AHTapKTUYHUM perioHoMm. 3 HalnX pe3ynbTaTiB BUMNMNBAE, WO 38 OCTAaHHE AeCATUNITTA
3MILLEHHS Ha CXif 30HANbHOMO MiHIMyMY B O30HI HaZ4 AHTapPKTUKOK CMOBINbHUIIOCE Ta/abo 3MiHMNo
HanNpPsM Ha NPOTUNEXHWI, LLO MOB’SA3aHO 3 OYiKyBaHWM BiAHOBMEHHSIM aHTAPKTUYHOIO O30HY.

Lito poboTy BrvKOHaHO 3a MiATPUMKM NPoeKkTy ABCTPanincbkol aHTapKTUYHOI HaykoBOI nporpamu Polar
FORCeS Ne4012.
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G.P. Milinevsky', A.V. Grytsai', O.M. Evtushevsky’, A.R. Klecociuk®
"Taras Shevchenko National University of Kyiv, Kyiv, Ukraine, genmilinevsky@gmail.com
®Australian Antarctic Division, Hobart, Tasmania, Australia, andrew.klekociuk@aad.gov.au

Ozone depletion was observed within the southern polar vortex during spring in the 1980s
and later. Atmosphere models predict a recovery of the Antarctic ozone. The Antarctic ozone hole
is formed inside polar stratospheric vortex, which is under influence of large-scale planetary waves.
The quasi-stationary wave (QSW) in the spring Southern Hemisphere (SH) stratosphere is mainly
contributed by zonal wave number 1 which in turn determines the location of the total ozone ex-
tremes in spring: QSW minimum (maximum) is located in the South Atlantic (Australian) sector. In
our work the satellite data of TOMS/Nimbus-7, TOMS/Earth Probe and OMI/Aura
(http://lozoneaq.gsfc.nasa.gov/) have been used to investigate longitudinal distribution of the total
ozone in Antarctic region. The gap in these satellite observations (1993-1995) was filled by the
Multi-Sensor Reanalysis (MSR) data (http://www.temis.nl/). Ozone distribution in the SH high and
mid latitudes 80-50S was analysed for southern spring season including months from September
to November. The zonal distribution is considered along seven latitude circles from 80S to 50S with
step of five degrees. Our previous study demonstrated a systematic eastward shift of the QSW
minimum region. In this study, we extended the analysis to 2013 and obtained new results that
exhibited a probable cessation in that eastward shift. Polynomial fit for all the chosen latitudes is
even evidence of a change in the tendency to opposite. Satellite data for the last years imply that
quasi-stationary minimum in the Antarctic ozone distribution has not shifted farther eastward. This
phenomenon could be connected with stabilization in ozone levels over the Antarctic region. Model
studies indicate that ozone recovery over Antarctica may delay or reverse these tendencies and
our results are possible evidence of such changes in the QSW. Our results suggest that the rate of
eastward movement of the zonal ozone minimum over Antarctica has slowed and/or reversed in
direction during the last decade which relates to the expected recovery in Antarctic ozone.

Acknowledgements. This work was supported by the Polar FORCeS project no. 4012 of the Australian
Antarctic Science Program.
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PIMHUA LUMKN 3ATANIbHOIO BMICTY O30HY: OBIOTHA 3ANEXHICTb

O.M. €Eemywescbkul, I".I1. MiniHeecbkul, A.B. puuat
Kuiscbkul HayioHanbHUl yHisepcumem imeHi Tapaca LllesueHka, Kuie, YkpaiHa, genmilinevsky@gmail.com

PiyHui umkn 3aransHoro BmicTy 030Hy (3BO) y aeskux perioHax MiBHIYHOT NiBKyNi Moxe ByTu
6rM3bKMM 00 cepeaiHbo30HanbLHoro abo BiApi3HATUCS Bif Hboro. Hanpuknag, piyHuin miHimym 3BO
Hag CxigHoto Asieto cnocTepiraeTbCsl Ha ABa Micaui paHiwe (B ceprHi), HixX Hag €Bponoto (y XOBT-
Hi). Lli perioHanbHi BigMiHHOCTI 3a3BMYai NOSICHIOIOTLCA CE30HHMMU 3MiHamK: 1) y BMCOTI Tpornona-
y3u, 2) B HaKONU4YeHHi 030HY B cTpaTocdepi 3aBaakm unpkynsuii bproepa—[dobcoHa (LUBM), Ta 3) y
doToXiMiYHIN penakcauii 030Hy. [Nna BUM3HAYEHHS JOBFOTHUX MeEX aHomanin piyHoro umkny 3BO
Oyno 3gicHeHo NocnigoBHWUA aHani3 ce3oHHocTi 3BO B3goBx nosicy cepefHix wWnpoT [MiBHIYHOT
niekyni. 3oHanbHUn makcumym 3BO Hag AneytcbkuM umknoHom (HaBkono 150°E) xapaktepusy-
€TbCA HanbinbLW paHHIM CE30HHMM MakCMMyMOM (MoTUi—bepeseHb) Ta MiHiIMyMoM (cepneHb). Ha
NPOTUMEXHMUX OOBroTax (30HanbHUW MiHIMymM B obnacTti BnnnBy A30pPCLKOr0 aHTULMKMOHY, 20—
30°W) pivHnin umkn 3BO 3aTpumyeTbes Ha 2-3 Micsiui, 4OocsralodmM MakCUMyMy B TpaBHi Ta MiHiMy-
My B nuctonagi. AHani3 piyHoro UMKy BMICTY O30HY Ha cepefHixX wmupoTax MiBHIYHOT niBkyni 50—
55°N 3 Kpokom 5° MO OOBroTi Aa€ MOXNUBICTb iAEHTUMIKyBaTK perioHn 3 aHOManbHUM PO3BUTKOM
pivHOro umkny. Ha perioHanbHUx macwitabax Ui pesynbTat BKadylTb Ha 3HaA4YHY ponb CHiBBigHO-
LWeHHA MK edpekTammn Tpornonaysn Ta LB ansa yacy HactaHHa ce3oHHux ekcTpemymis 3BO. O6-
roBOPHOIOTLCA perioHanbHi BHeckn edpekTiB Tpononaysn ta LUB[] y po3suTokK pidHoro umkny 3BO.

Poboty BuKoHaHO B pamkax 6rogxeTHol Temu Ne115P051-01 KuicbKkoro HauioHanbsHOro yHisepcute-
Ty iMeHi Tapaca LLleByeHka i nporpamu BcecBiTHEOT MeTeoponoridHoi opraHisauii Global Atmosphere Watch.
PoboTta npoBogunacb 3a 4acTkoBol NIATPUMKM ABCTpanifcbKOl aHTapKTUYHOI HayKOBOI Nporpamu, npoekT
Polar FORCeS Ne4012.
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ANNUAL CYCLE OF TOTAL OZONE: LONGITUDINAL DEPENDENCE

O.M. Evtushevsky, G.P. Milinevsky, A.V. Grytsai
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine, genmilinevsky@gmail.com

The annual cycle of the total ozone content (TOC) in some NH regions could be close to or
differ from the zonal mean one. For example, annual TOC minimum over Eastern Asia is observed
two months earlier (August) than over Europe (October). These regional distinctions are usually
explained by seasonal change in (1) tropopause height, (2) ozone accumulation in the stratosphere
due to the Brewer-Dobson circulation (BDC) and (3) photochemical ozone relaxation. To determine
longitudinal ranges of the annual TOC cycle anomalies, a consecutive analysis of the TOC sea-
sonality along the NH midlatitude belt was made. The zonal TOC maximum over the Aleutian Low
(around 150°E) is characterized by the earliest seasonal maximum (February—March) and mini-
mum (August). At the opposite longitudes (zonal TOC minimum in region of the Azores High influ-
ence, 20-30°W), the annual TOC cycle lags by 2—3 months reaching a TOC maximum in May and
a TOC minimum in November. Analysis of annual cycle of total ozone in the NH midlatitudes 50-
55°N with 5°-step in longitude makes it possible to identify the regions of anomalous annual cycle
development. The results indicate a significant role of relationship between the tropopause and
BDC effects in timing of the seasonal TOC extremes on regional scale. Regional contributions of
the tropopause and BDC effects to the annual TOC cycle development are discussed.

Acknowledgements. This work has been funded by Taras Shevchenko National University of Kyiv,
project 11BF051-01, and was carried out within the framework of the World Meteorological Organization
Global Atmosphere Watch Programme. This work was partly supported by the Polar FORCeS project no.
4012 of the Australian Antarctic Science Program.
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NEPBOE HABNIOAEHUE XONOAHOIO NPOMEXYTOYHOI'O CJ10A HA
LWEJNIb®E AHTAPKTUYECKOIO MNMOJIYOCTPOBA

WU.IM. Heeepoeckuli', B.H. Cbimoe’, F0.U. Monoe?, A.C. Mambi2uH’
" Fudpomemeopomnozuyeckuii ueHmp YepHozo u A3osckozo mopeli; 2. Odecca; Never62@mail.ru
2 YkpauHckuli Hay4YHbIU yeHmp skonozuu mopsi; 2. Odecca, Ypopov50@mail.ru

AHanus neTHux BepTUKanbHbIX pacnpedeneHnin TemnepaTypbl U CONEHOCTM B NMponvee
lMeHona no3eonnn BnepBble 4SS AaHHOMO permoHa AHTapPKTUMKN BbISBUTb CyLLIECTBOBaHWE MNpo-
MeXyTouHoro xonogHoro crnos (XINC), pasgenstowero 0OTHOCUTESNbHO TeNMble N 3HAYUTENBHO
bonee coneHble rMybUHHbIE BOAbI OT MPOrpeThbiX B FIETHMUX YCMOBUSX U PacrnpeCHEHHbIX Mo-
BEPXHOCTHbIX BOA.

CBegeHua o0 npedwecTByOWMX MNyOOKOBOAHbIX HAOMAEHUAX B 3TOM  panoHe
OTCYTCTBYIOT. [MPOMEXYTOUYHbIA XOMNOOHbIA CrOW, NeXawun Hag Ce30HHbIM MUKHOKITMHOM,
SABMSETCHA CIOEM, MOXOXMM B BEPTUKANbHOM CTPOEHMM BOL Ha aHanoOrn4yHyto CTPYKTYpYy Hag
OCHOBHbIM MWKHOKIMHOM YepHoro mops. B nocnegHem crydae XONOOHbIA NPOMEXYTOUHbIN
Cnon aBnsgeTcs NPOAYKTOM MNOCTYNNEHMS BOL OT ABYX OCHOBHbIX MOBEPXHOCTHbBIX NCTOYHUKOB —
KOHBEKTUBHO OMyCKaloLWMXCA 3UMON MMNOTHBIX BOA LEeHTpanbHbiXx obnactem mops v BOA
LeHTpanbHbIX 1 BOCTOYHbIX 06nacTen ceBepo-3anagHoro wenbga.

XIC Bog nponuea lMNMeHona B 2013 rogy xapakrtepusoBarncs oTpuuaTenbHbiMM TeMnepa-
Typamu 1 pacnonarasncs B CNoe Ce30HHOM0 CKayka COMNeHOCTU (NSIOTHOCTU) B MPOMEXYTKE rhy-
O6uH 25-80 meTpoB. JKCTpEMAribHO HU3KME 3HaYeHnsa TemnepaTypbl Bog B XINC coctaenanu Ha
paspesax: no mepuaunaHy 64,10 3.4. — 0,45 °C; no napannenu 65,15 to.w. — 0,38 °C; no na-
pannenun 65,14 1o0.w. — 0,32 °C.

'Oe B permoHe apxunenara ApreHTUHCKME OCTpPOBa M B LENIOM K 3anagy oT AHTapKTuye-
CKOro nonlyocTpoBa M Korga MoXeT npoucxoauTb reHepauma sog XIMNC? Takumm NCToYHMKamm
HenocpeacTBEHHO B 3TUX parioHax MoryT 6biTb MHOFOYMCIEHHbIE BbIBOAHBIE NEAHUKN AHTapK-
TMYECKOro nonyocTtpoBa. 3HauynTesibHble 0ObEMBbI Tarion NPecHoM BoAbl B BECEHHe-reTHee
BpeMs pacTekalTcs N0 NOBEPXHOCTU M 3arnybnaiTcs nog BO3AENCTBUEM CUMbHbLIX BETPOB U
NOBEPXHOCTHOIO nepemeluBaHms. B ycrnoBuax ganbHenwero neTHero noBbILEeHUs] MOBEPXHO-
CTHOW TemnepaTypbl CO30aETCA XOSOAHbIA MPOMEXYTOYHbIN CroW. Takve BoAbl MOryT 6biTb
4YaCTMYHO U afBEKTUBHOIO MPOUCXOXAEHUS, BO3MOXHO, C TEM XXe MeXaHn3mMoM (hopMNPOBaHUS
B onpegeneHHbIX panoHax wenbda AHTapKTMYECKOro nonyocTposa. BepTukanbHasa nioTHOCT-
Has CTPYKTypa BOA, Npexae BCcero 3a cyet 0oree BbICOKOW CONEHOCTU rMyOuHHBLIX BOA, HE Mo-
3BOMSIET UM OnycKkaTbCA Ha Gonblune rmybuHbl, U OHWM PacnNPOCTPAHAKTCA B NOAMNOBEPXHOCT-
HOM MPOMEXYTOYHOM Croe.

AHanus gaHHbIX NepBON B UCTOPUN MCCNeoBaHU CbeMKM nponuvea lNeHona nokasbiBa-
eT, 4YTo xapakrepuctuku netHero XIC (TS-nHgekcol agep, TonwmnHa cnos n o6bem Bog) MOX-
HO onpedenaTb Kak XapakKTepuUCTUKM Cros oTpuuaTenbHbIX Temnepatyp. HenocpencTtBeHHO
nog XIMNC pacnonaranacb BEpXHAS YacTb rMyOMHHbIX BOA (40 MakcMmarbHbIX rnyounH namepe-
HUn — 150 m) ¢ Temnepatypon ot 0,0 go —0,6 °C, ¢ coneHocTblo 34,2—34,6%0 M aHOManuen
nnoTtHoctn 27,4-27,6 ycn.eq,.

JleTHaa TS-CTpyKkTypa BOA4 MEXOCTPOBHOW 30HbI apxunenara XxapakrepusyeTcs LUMPOKNM
AnanasoHOM TemnepaTypHOM M COSIEHOCTHOW M3MEHYMBOCTU BOS MPUNOBEPXHOCTHOrO CIios,
HanMunMemM MPOMEXYTOUYHOM 30Hbl PE3KNX MPaALUEHTOB (CE30HHbLIA CIOW CKadka), XOmo4HbIM
NPOMEXYTOYHbIM croeM 1 6onee Tennon rnybuHHon Bogon. XMNC BO BHyTpeHHEN MenkoBoa-
HOWM 30HEe paroHa apxunenara oTcyTcTByeT. Hanmume atoro cnosa Ha TS-guarpamme nokasbl-
BalOT TOSIbKO CTaHLUMKW, PacCroOfoXeHHble Ha BHELLUHEM KOHTYpe apxunenara, B 4YacTHOCTU, B
nponuee lNeHona.
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ANTARCTIC PENENSULA

Neverovsky, I.P., Sytov, V.N., Popov, Y.l., Matygin, A.S.
Hydrometeorological Center of the Black and Azov Seas; Odessa; Never62@mail.ru
Ukrainian Scientific Center of Ecology of the Sea; Odessa, ypopovb0@mail.ru

Analysis of summer vertical distributions of temperature and salinity in Penola Strait allowed
for the first time in the region of Antarctica reveal the existence of the intermediate cold layer
(CIL).This layer separates the deep warm and much more salty water from surface water warmed
in the summer and less salty.

Data on previous observations are missing in this deep-water area. Intermediate cold layer is
located above the seasonal pycnocline and is similar to analogous structure of waters above the
main pycnocline of the Black Sea. CIL of the Black Sea is formed from waters, which come from
two main surface sources. The first of them is the dense water that sinks in the winter of the central
areas of the sea. The second of them is the water that is formed in the central and eastern regions
of the north-western shelf.

The intermediate cold layer waters Penola Strait in 2013 was characterized by negative tem-
peratures and located in a layer of seasonal salinity jump (density) in the range of depths of
25-80 m. Extremely low temperatures in the CIL waters were on the cuts: the meridian 64.10 W -
0,45 ° C; the parallel 65.15 S - 0,38 ° C; the parallel 65.14 S - 0,32 ° C.

Where and when can be generated CIL waters in the region Argentine Islands archipelago
and on the whole west of the Antarctic Peninsula? These sources directly in these areas can be
numerous outlet glaciers of the Antarctic Peninsula. A significant volume of melting fresh water
spreads over the surface in the spring and summer and deepens under the influence of strong
winds and surface mixing. Cold intermediate layer is created in the conditions of further increase of
the surface temperature of the summer. Such waters can be partially advective origin with the
same mechanism of formation in certain areas of the shelf of the Antarctic Peninsula. Vertical
structure of density of the local water does not allow them to descend to great depths due to the
high salinity of deep waters. Therefore, they spread in the subsurface intermediate layer.

Analysis of the data the first in the history of research expeditions Penola Strait shows that
the characteristics of the summer CIL (TS-indices cores, thickness of the layer and volume of wa-
ter) can be defined as the characteristics of the layer of negative temperatures. The upper part of
the deep waters (up to a maximum depth of measurement - 150 m) with temperature from 0.0 to
- 0,6 ° C, with a salinity - 34,2-34,6 %0 and density anomaly - 27,4-27,6 conditional units was situ-
ated directly under the CIL.

Summer TS-structure of waters inter-island zone of archipelago was characterized by a wide
range of variability of temperature and salinity of waters of surface layer, and by an intermediate
zone of sharp gradients (seasonal layer of jump) and by a cold intermediate layer and a more
warm deep water. CIL in the inner shallow zone area of the archipelago is missing. Only stations,
located on the outer contour of the archipelago, particularly in Penola Strait show the presence of
this layer on the TS-diagram.
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BAXIUNBICTb BUKOPUCTAHHA OAHUX NMPO MIKPOKNIMAT AnA BIACTEXEHHA
BMnMBY KNIMATUYHUX 3MIH HA OTOYYIOYE CEPEAOBULLE B AHTAPKTWULII
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KnimaTuyHi 3MiHW, WO peecTpytoTbes 3a 6araTtbma rigpoMeTeoponoriYyHMMN NokasHMkamm, He
3aBXOW MaloTb OAHO3HAYHUW BMMMB Ha ekocucTeMu AHTapkTuku. CnpaBa TyT He nuwie B peakuil
camMmux ekocucTem, ane n y BiAMIHHOCTI Me30- Ta MIKpPOKIiMaTUYHMX TeHaeHuin Big rnobanbHuxX B
AAHOMY KOHKPETHOMY pavioHi. AHTapKTUYHI BioLEeHO3N BKNIOYaKTb Nuwe NpusemMHi opmu poc-
NIMHHOCTI, a BiATaK came MNpuM3eMHUI MIKPOKIiMaT Bidirpae Knio4oBY pPoSib B IXHbOMY PO3BUTKY.
KomMnnekcHe pocnigXeHHs 1 MOgenoBaHHA AaHoi NpobneMn Ooci 3anuwiaeTbCca CKnagHow 3aja-
Yyelo, ane CcrpsaMyBaHHS OKPEMUX 3yCUMb BXe Aae€ NepLui Likasi pe3ynstaTti.

[onosigb cTaBuTb 3a MeTy NPUMBEPHYTU yBary LLUMPOKOro Koma HayKoBUIB O YHiKanbHUX Me-
TEOPOSIONYHMUX AaHUX, WO MOXYTb AOMOMOITU Y BU3HAYEHHi BMAMBY KriMaTU4HUX abo norogHmx
dakTopiB Ha ByAb-sKi MOKA3HWMKM Y1 MPOLLECU Y KOHKPETU30BAHMX YM CYMDKHUX OOCrigKeHHaX. Ha
npuknagi gaHux ctaHuii Akagemik BepHaacbkuii NPONOHYETLCS MNOPIBHAMNBHUIA aHani3 gaHux CTaH-
AAPTHUX METEeOopOSoriYHUX CrnoCTepexeHb Ta MIKPOMETEOPOsioriyHUX BUMIPIOBaHb, 3BEPTaETbCA
yBara Ha ocobnmnBOCTi 3aCTOCYBaHHA OEAKUX 3aranbHONPUIHATUX CTATUCTUYHUX XapaKTEePUCTUK.

Y MixHapogHux 6asax gaHux Ta nybnikauisix 3a3Buyan HaBOAUTLCS BXe obpobreHa 1 y3a-
ranbHeHa iHdopmauis, 3 KOl BiAOMO NPO 3HA4yHe NiABULLIEHHS cepefHbOi PiYHOT TemnepaTypu B
panoHi AHTapKTU4HOro niBoCTpoBa. BidoMo HaBiTb, WO BOHO BiAOYBAETLCA 3a paxyHOK MOTENNiHHSA
XOSIOAHOro nepiogy poky. Ane 3B'I30K PiYHUX 3HAYEeHb 3 TemrnepaTyporo MiTHIX MmicaAuiB  goBoni
cnabkui, a ToMy cepefHsi pidyHa TemnepaTypa € NoraHuMm KputepieM, Hanpuknag, ansg xapakrepu-
CTMKM TennosanexHoi 6ionoriyHOT akTMBHOCTI perioHy. binbl Toro, NpUNHATE KaneHgapHe pivHe
ocepegHeHHs po3buneae BiONOriYHO aKTUBHUI CE30H AHTAPKTMAW HaBnin.

[na BpaxyBaHHs BNAMBY NOroAu Ha XUTTEQIANbHICTL POCMNMH NEBHOMO BUAY 3a3BMYan BUKO-
PUCTOBYIOTH CyMM TemnepaTyp BuLe BignosigHoro 6iofioriyHOro MiHiMymMmy, ogHa, B ymoBax AHTap-
KTMAOW 3HAYHY HEBM3HAYEHICTb B TaKOMy Miaxoni NPUBHOCUTL HasIBHICTb CHIrOBOrO MOKPUBY, XMap-
HiCTb, BiTPOBUI pexum Towo. Y 2004 poui Ha cTaHuii Akagemik BepHaacekuin npu cnisnpadi 3 yHi-
BepcuteToM Macapuka (Yecbka pecnybnika) 6yno BCTaHOBMEHO MIKPOKNIMATUYHY CTaHLil0, sika
npoBoauTL BUMIpOBaHHA 6e3nocepefHbO0 B MPU3EeMHOMY LWapi MOBITPSA, B MOXOBOMY MOKPWBI
Ta BepxHbOMY Lapi rpyHTy. Tak, 3a rpadikom KpuBOi TemnepaTtypy MOXOBOrO MOKPMBY MOMITHA
TpvBana 3aTpumka TemnepaTtypu Ha piBHi 6nunabko 0-1°C, wWwo BigMiyae nepiogn 3 Tal4MM CHiro-
BMM MOKPUBOM, SIKWN CTPUMYE MPOrpiB NoBepxHi. Kpim TOoro, MOXoBUIN NOKPUB 34aTHUN HaKOMU4y-
BaTM B cobi BOMOry, sika 3HOBY >X Taku CMOBIMbHIOE MOro nporpis. 3a BiAMOBIAHUMK Cymamu
podaTtHux  TemnepaTyp  MOMITHO, WO  HawWTenmiwumMuM  Anss  MOXYy  BUSBUNWUCA  MIiTHI
ce3oHu novatky 2006, 2007, 2013 pp., To4i K HanxonogHiwnmun — 2005, 2012 pp. TepmiyHi xapa-
KTEPUCTMKN, OTPUMAHI 32 NOKa3HMKaMU MIKPOKMIMaTUYHOT CTaHLji, B OKpeMi POKM 3HAYHO BiOpi3HA-
I0TbCS Bi XapakTepUCTUK, pOo3paxoBaHNX 3a CTaHAAPTHUMU BUMIPIOBaHHAMUW HA MeTeOopOrorivyHo-
My MaraaHumKy. X B3aemMosanexHicTb B AesKin Mipi Moxe ByTy onucaHa NpocTUMU PerpecinHuMm
PIBHAHHAMKW, ane Ginbll NpaBUbHUM A8 Takol 3agadi € CTBOPEHHS BignOBIAHOT CTAaTUCTUYHOI
MogZeni, ika Bpaxye KOMMeKC HanbinbLu BaXXnMBUX hakTopis, WO 00YMOBMOTL BiOMIHHOCTI Npu-
3eMHuX YMOB. KoHuenTyansHa cxema Takol Moferi 3anpornoHoBaHa B JOMNOBIA;.

TpuBane NOpPIBHAHHA pe3ynbTaTiB BUMIPIOBAHb MIKPOKMTIMaTUYHOINO KOMMMEKCy U cTanHdapT-
HUX CNOCTepeXeHb JO3BONUTL HAAIMHO BCTAHOBUTM 3B’3KOBI KOEILIEHTN ANSA KOXHOI NaHKu cTa-
TUCTUYHUX Mopdenen. Lle B cBOW 4epry [J03BOMUTbL PEKOHCTPylOBaTW MNPU3EMHI  KniMa-
TUYHI ymoBM 3a Becb 60-piyHMIA nepiog CTaHOAAPTHUX METeOpPOroriYHNX CrnoCTepexeHb
(DonoBHeHMX MeTeoposnoriYHMM peaHanisom). lNpoTe 3apa3 (PyHKLiIOHYBaHHS MIKPOKNiMaTUYHOro
KOMMSEKCY OMMHAETLCA Nig 3arpo30l0, OCKINbKA BiH NOTpebye TepMiHOBOro NpoBeAEeHHS PEMOHTY
Ta 3axofiB 3 NOBIPKN CEHCOPIB.
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Climate changes, registered in hydrometeorological parameters do not always have a clear
influence on the ecosystems of Antarctica. Not only a reaction of ecosystems itself, but also differ-
ences in climate meso- and micro-trends take place in each particular region. As Antarctic
biocenoses include only ground-level forms of vegetation, respectively a ground-level climate plays
a key role in their development. Comprehensive study and modeling of the problem is still a chal-
lenge, but individual efforts in this direction are yielding first interesting results.

The report aims to attract attention to a wide range of unique scientific meteorological data
that might help identify the impacts of climate or weather factors on any indicators and processes
in concretized or related studies. Using example of Vernadsky station data a comparative analysis
of standard meteorological observations and micro meteorology measurements are offered. Pay
attention to the peculiarities of use conventional statistical characteristics.

In international databases and publications are usually given treatment and general infor-
mation from which we know about significant increase in mean annual temperatures in the Antarc-
tic Peninsula region. We well know that it is due to the warming in cold period of year. But the rela-
tionship of annual temperature values to summer months mean temperature is quite weak, so the
average annual temperature is a poor criterion for warm dependent biological activity of the region.
Moreover, conventional averaging in time period of calendar year splits biologically active season
in Antarctica at half.

To take into account the weather impact on the livelihoods a certain type of plants commonly
used temperatures sum above corresponding biological level. But in conditions of Antarctica con-
siderable uncertainty in this approach brings the presence of snow, cloudness, wind regime etc. In
2004 according to cooperation with the Masaryk University (Czech Republic), a Microclimatic Sta-
tion was established at Vernadsky. It conducts measurements directly in near ground air, in moss
and top soil covers. The moss temperature curve notice a long temperature delay around
0.- 1°C, which marks periods of thawing snow and surface heating inhibiting. In addition, the moss
cover is able to accumulate moisture, which again slows its heating. The correspond amounts of
positive temperatures notice, that for moss the warmest summer seasons were at the beginning of
2006, 2007, 2013, while the coldest were 2005 and 2012. Thermal characteristics obtained by Mi-
croclimatic Station significantly differ from the characteristics calculated by the standard meteoro-
logical measurements in some years. Interdependence to some extent can be described by simple
regression equations, but more appropriate for such task is the creation of statistical models that
take into account all range of the most important factors, causing differences of surface conditions.
A conceptual diagram of a model proposed in the report.

Prolonged comparison datasets from Microclimatic Station and standard set of observations
to reliably establish links ratios for each part of such statistical models. Next this allows
reconstructing near ground climate conditions for the entire 60-year period the standard meteoro-
logical observations (supplemented with meteorological reanalysis). But now observation conduct-
ing by Microclimatic Station is in jeopardy, it needs urgent repair and calibration operation.
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M3MEHEHUE KITUMATA B PETUOHE AHTAPKTUYECKOIO NOJIYOCTPOBA U
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MNpoBeneHo n3yyeHme N3MEHeHNs1 KnumaTta B panoHe AHTapKTUYECKOro NonyocTpoBa, BKIHO-
Yyasi COBPEMEHHbIV Nepuog NoBbILLEHUSA TeMnepaTypbl Bo3ayxa. Hanbonbliee nosbilleHne oTMme-
YEeHO Ha CTaHuMsIX 3anagHoro nobepexbs NoNyocTpoBa B KoHUe XX cTonetus; B NepBoM OecATu-
netun XXI ctonetus Temn MOTEMMEHUs HECKONbKO CHU3WICH, OA4HAKO TemnepaTypa Bo3gyxa
ocTaeTcs Bblwe knuMaTtudeckorm HopMbl 1961-1990 rr. MHoroneTHee nosblleHMe TemnepaTypbl
BO34yXa B permoHe CBSA3bIBAeTCsl C YCUNEHNeM BnsaHUSA Anb-HWHLO, a permoHanbHO nposiBnsieTcs
B 3aBMCMMOCTM OT hU3MKO-reorpaddnyecknx ycrioBUn n yaaneHHoCTM OT okeaHa.

MNepunoa coBpeMEHHOro NoTensieHns XxapakTepuayeTcsi TUMOM pernoHanbHoOW aTMocdepHon
UMPKYNAUUMM € NPEMMYLLECTBEHHbIM LMKINOreHesom B Mope bennuHcrayseHa, 4yto 6naro-
NpUATCTBYET MECTHbIM Npeobpa3oBaHNsSM MOTOKa Hazg ropHOM cUCTEMOW AHTapKTUYECKOro Mosy-
OCTpOBa — AONOMHUTENBHOMY (bakTopy NOTENNEHNS.

B rogbl Tennon dasbl B 3anagHom cektope HOIMNO npeobnagaeT aHTUUMKNOrEHes, a B roabl
Na-HuHbsa — ycunueaeTcst uMKnoreHes, npuyem Tun npeobnagatoLlero CMHONTUYECKOro npoLlecca
coxpaHsieTcs B TedeHue 3—6 Mec. [locnegHune rogbl XxapakTepus3oBanucb nepexogoM MnonoxuTe-
nbHOW a3kl ABneHns K oTpuuatenbHon (Jla-HuHbs), Ha ¢poHe koTopon npoucxogdat ctabunmsa-
LMsi NOBbILLEHMSA TEMNepaTypbl BO34yxa, a Takke ocobble siBNeHWs B None MOPCKOro nbaa.

BbisiBneHa BbiCOKasi CMHXPOHHAsi U aCUHXPOHHAsi KOpPEenAUMOHHas CBsi3b aHOManmMm Temne-
paTypbl BO34yxa B paioHe AHTapKTU4YeCKOro nofyocTpoBa € nHaekcamm Arb-HuHbOo, npuyem Haum-
bonee obecneyeHHbI KO3 MUUMEHT Koppendumn HangeH Aand  wmHgekca  3nb-HuHbO
1-2 BoCTOYHOM YacTn Tuxoro okeaHa. PaccumTaHbl perpeccMoHHble U AUCKPUMUHAHTHBLIE CXEMbI
nporHo3a MecsvyHoOW TemnepaTypbl Bo3gyxa, Ans cTaHuun Akagemuk BepHagckuii ¢ AByx-
MeCsiHHOM 3abnaroBpeMEHHOCTbIO, C Hauny4ylen ycnewHocTbio Ansa xonogHoro nonyrogms. Obe-
CNEYeHHOCTb MeToAda anbTepHATMBHOIO MPOrHo3a aHoManuMuM MeCsIHHOW TemnepaTypbl Bo3ayxa
coctaBnseT 75-82%, npnyem onpaBablBaeMOCTb NPOrHO3a NONIOXKNUTENTbHON aHOManmMmn HeCKOSbKO
BblLLE, YeM NpOorHo3a TemnepaTypbl BO34yxa HWXe HOpMbl. YKasblBaeTcs Ha HeobxoaMMocTb Aa-
NbHENLUMX NccnegoBaHns — B CBA3W C OrpaHMYeHHbIM HABOPOM AaHHbIX ABNEeHU Onb-HnHLO.
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CLIMATE CHANGE IN THE ANTARCTIC PENINSULA REGION AND ROLE OF THE
EL-NINO PHENOMENON

V.E. Tymofeyev
Ukrainian Hydrometeorological Institute, Kiev, tvvlad@mail.ru

Assessment of climate change in the Antarctic Peninsula (AP) region, the ‘hot climate point’
in Antarctica is the main purpose of the research. Alignment of the positive trend in surface air
temperatutres (SAT) is observed after an episode of warming in the lower troposphere in the latest
decades of XX century, although temperatures remain warmer the climatic norms 1961-1990.
Following the persistent westerlies cutting the cold air from Antarctic continent, general
smoothening of SAT ranges on time scales from daily to inter-annual is manifested to the greatest
degree on western side of AP

Current warming period is characterized by the type of regional atmospheric circulation with
prevailing cyclogenesis in the Bellingshausen Sea, which favors local air flow transformations over
the mountains of the Antarctic Peninsula - an additional factor of warming.

During the warm EI-Nifio phase anticyclogenesis prevails in West Antarctic sector, and during
La Nifa enhanced cyclogenesis is found predominant and temporal residence of the predominant
atmospheric circulation type is persistent for 3-6 months. Recent years have seen the transition
from the positive EI-Nifio phase to the negative sea surface temperatures, that was followed by
some stabilization in the increasing air temperatures or colder events and seasons, as well as spe-
cial events in the field of sea ice.

A high synchronous and asynchronous correlation is found between air temperature anoma-
lies in the Antarctic Peninsula El Nifio indexes; the best correlation showed index El Nifio
1-2 in the Eastern Pacific. Regression and alternative scheme of the forecast monthly air tempera-
ture are calculated for Vernadsky station with two months in advance, with the best skill for the cold
half of the year (May-September). Skill probability of an alternative method of forecasting monthly
air temperature anomalies is 75-82%, and the accuracy of the forecast of positive anomalies in the
air temperature is somewhat higher than the forecast of colder air temperatures. The need for fur-
ther research is indicated, as we have a limited set of data El Nifio.
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BECMNPOBOAHbLIE CEHCOPHbLIE CETU AN CACTEM KITMMAT- KOHTPONA

J1.A. Koweesasi, A.B. beszeepwHok, E.A. lNasnoe
HauioHanbHul asiauitiHuli yHieepcumem, m. Kuis, e-mail: |.kosh@ukr.net

B nocnenHee Bpems Bce 6onbluee pacnpocTpaHeHne nony4vyarT CUCTEMblI aBTOMATUYECKOro
MOHUTOPUWHIa N ynpaBneHnst pasfindHbiMn o6bekTamMm Ha OCHOBE CEHCOPHOW CeTu, KoTopasi npea-
ctaBnsgeT cobon ceTb M3 MUHMATIOPHBIX YCTPOWCTB, CMOCOOHbLIX cobupaTb HEKOTOpble AaHHble,
camocTosTenbHO ux obpabaTbiBaTbh M NpUHUMAaTL peLUeHus, a Takke obmMeHMBaTbCa WH(OopMma-
unen ¢ gpyrmmm yctpomcteamm no 6ecnpoBogHON CBA3WN. IrEMEHTbl CETU AOSMKHbI MMETb Manbliin
pasmep; HU3Koe 3HepronoTpebneHne, aBTOHOMHOE NUTaHMe oT BaTapen; caMoopraHN3oBbLIBATLCA
B CETb, NOAAEMKMBATL PETPAHCIIALMM COOBLLEHNI MO pasHbIM MapLUpyTaMm.

B HacTosilee BpeMsi pbIHOK 6ecnpoBOAHbIX CEHCOPHbIX TEXHOMOMMA npegnaraeT oTnagou-
Hble KOMNMEKTbl ANsi nocneayoLen JopaboTkM B YacTu NOAKMIOYEHMS K HAM gaTymkoB. Komnnek-
Thl BKIKOYaAKOT B cebsa nnathl ANs yaaneHHbIX Y3roB M MOAynu (pagnoumn m MUKPOKOHTPONEp).
Mpn aTom Heobxoamma paspaboTka yHMBepcarbHbIX annapaTHbIX NnatdopM, OCHALLEHHbIX pa3db-
emMamu gns ObICTPOoro NOAKMYEHMsT pa3HOOOpasHbIX JAaTYMKOB M NOCNeayoLero co3gaHns roto-
BbIX CUCTEM. YHMBEPCAnbHOCTb OCTUrAaeTCsa 3a CHET Hannums OCHOBHbIX MHTepdhencoB ansa noa-
KNOYEeHNs pasHbIX OATYMKOB; peannsaumm HECKONbKUX CeTEBbIX (PYHKLUMA KaXabiM yCTPOMCTBOM
(koopanHaTOp, MapLIPYTU3aATOP, KOHEYHOE YCTPOMCTBO); €4MHOro TPaHCMOPTHOro NpoTokona Ans
nepeaayn AaHHbIX ¢ NoObIX 4aTYMKOB NO CETWU.

Ha 6a3e yHmBepcanbHon nnatgopmbl BO3MOXHO MOCTPOEHNE LIEHTPANbHOrO BbIYUCNTESb-
HOro ycTponcTBa (koopauHatopa) ceTn; 6ecnpoBoAHOrO MapLupyTusaTopa (peTpaHcnsitopa) cetu;
BecnpoBogHoro poyTtepa Zigbee-GSM; moayna USB-Zigbee; mogyns RS-232 — Zigbee; moayns
Ethernet-Zigbee; mogynsa ncnonHUTENbHOrO yCTPOMCTBA; MOAYSISI OKOHEYHOrO YCTPOMUCTBa C AaT-
Ynkamu. B HacTosilee Bpems cyllecTByeT oOLwenpuHATbIM 6a3oBbIi CTaH4APT ANS CEHCOPHbIX
ceten — IEEE 802.15.4. OH onuckiBaeT hn3NYeCcknin 1 KaHarnbHbIN YPOBEHb B3anMoOOencTBnUs yCT-
pPOMNCTB, a Takke onpegenset 6a3oBble TONoOMorMM ceten — 3Besaa u gepeso. Kaxagasa ceTtb, cor-
nacHO AaHHOMY CTaHOapTy, MOXeT paboTtaTtb Ha OAHOM M3 16 4YaCTOTHbIX KaHaNoB B Auana3oHe
2,4 Tu, MakcumManbHasi CKOPOCTb Ha KaXaoM kaHane — 250 kbut/c.

MWKpPOKOHTpOMNEPbI, NCNOMb3yEMbIE B 3NIeMEHTaX CETU, B 3aBUCUMOCTM OT aKTUBUPOBAHHbIX
dYHKLMIA 1, criegoBaTenbHO, NOTPebNsSeMon 3Heprnm NOAOEPXKMBAIOT HECKOMBLKO pPeXxumMoB pabo-
Tbl: aKTUBHbIA PEXWUM, B KOTOPOM MPOLLECCOP MCMOSMHAET KOMaHAbl COrfacHo anroputmy, 3ano-
XXEHHOMY B nporpamme (notpebngemas MOLLHOCTb NPU BKAOYEHHOM Npuemonepegatymke — ot 40
Ao 150 mBT, npu BbikntoYeHHOM — oT 20 go 40 MBT); cnawmmn pexum, npyu KOTOPOM UCMNOMHEHUE
WHCTPYKUMA HE NPOMCXOAUT, NPOLECCOop pearnpyeT TOMbKO Ha curHanbl NpepbiBaHnin (notpebne-
Hue aHeprm — ot 100 HBT go 30 MkBT, B 3aBUCMMOCTM OT MPOM3BOAMTENS U BKIIHOYEHHOW Nepu-
depun).

BecnpoBogHas ceHcopHada ceTb uaeanbHO NoAXoAMT ANS MCNOSb30BaHWUS B CUCTEMAaX Kin-
MaT-KOHTPOSS, NOCKONbKY 06beM MH(OpMaLMK, NepedaBaemMblin N0 CETU, KpaHe HEBENUK 1 ne-
pedaya npouMcxXoguT OTHOCUTENbHO PEAKO, YTO MO3BOMSET 3KOHOMUTb SHEPTU0 KOHEYHbIX YCT-
poncTB. QHepronoTpebneHne — oauH M3 KIHYEBbLIX BONPOCOB Af1s1 CEHCOPHbIX ceTen. CeHcop B
©a30BOM (aKTUBHOM) pexume noTpebrnseT NpUMEpPHO B HECKOSbKO ThiCsY pa3 borblue 3Hepruum,
yeM B pexume cHa. OTnpaeka coobLyeHnin yTpamBaeT aHepronoTpebneHne no cpaBHeHUo ¢ 6aso-
BbIM pexunmom. Cnsawmm pexmm TpebyeT HanMeHbLLIEro KonmyecTBa SHeprum, NoaToMy nepexop B
3TOT PEXUM MpU MEPBON BO3MOXHOCTM — KMoYeBas 3ajadva npu NpPOeKTMPOBaHUM MPUMOKEHWUI
O5151 CEHCOPHbIX CETEMN.

Takum obpasom, peanusaums 6ecnpoBOSHON CUCTEMbI KNUMAT-KOHTPONS C aBTOHOMHbIM
nuTaHnem, MasnbiM notpebneHnem aHeprum, paboTarolwen [OCTaTOMHO LMUTENbHOE BpPeEMH,
BO3MOXHa.
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Recently time increasing distribution receive an automatic monitoring and control of different
objects on the basis of a sensor network. Sensor network - a network of miniature devices that can
collect some data, process them independently and make decisions, and communicate with other
devices wirelessly. Elements of the network must have a small size; low power consumption, self-
powered by batteries; organize themselves into a network, maintain relay messages different
routes.

At present, the market for wireless sensor technology offers debug kits for further improve-
ments in terms of sensors connected to them. Kits include fees for remote sites and modules
(radiochip and microcontroller). At the same time the necessity of universal hardware platforms
equipped with connectors for quick connection of various sensors and the subsequent creation of
complete systems. Versatility is achieved by having the main interfaces for connecting different sen-
sors; implementation of multiple network functions each device (coordinator, router, end device);
single transport protocol for transmitting data from any sensor network. On the basis of a universal
platform is expected to build the central computing unit (coordinator) network; wireless router (re-
peater) network; wireless router Zigbee-GSM; module USB-Zigbee; RS-232 module — Zighee; Mod-
ule Ethernet-Zigbee; actuator module; terminal modules with sensors. Currently, there are common
basic standard for sensor networks — IEEE 802.15.4. He describes the physical and data link layer
interaction devices, and defines the basic network topologies — star and tree. Each network, accord-
ing to this standard can operate in one of the 16 frequency channels in the 2.4 GHz band, the maxi-
mum speed on each channel — 250 kbit / s.

Microcontrollers are used in network elements support multiple modes of operation, depend-
ing on the active functions and hence energy consumption: active mode, wherein the processor
executes commands according to the algorithm of the program (the power consumption when the
transceiver— from 40 to 150 mW when switched off — from 20 to 40 mW); sleep mode in which no
instruction execution occurs, the processor responds only to interrupt signals (power consumption
— 100 nW to 30 mW, depending on the manufacturer and included periphery).Wireless sensor net-
work is ideal for use in climate control, since the amount of information transmitted over the net-
work, it is extremely small and the transmission is relatively rare, thus saving energy end devices.
Power consumption — one of the key issues for sensor networks. The sensor in the base (active)
mode consumes about several thousand times more energy than in sleep mode. Sending mes-
sages triples power consumption compared to the basic regime. Sleep mode requires the least
amount of energy, so the transition to this mode as soon as possible is the key problem in the de-
sign of applications for sensor networks.

Thus, the possible implementation of wireless climate control system that works for quite a
long time.
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AOCNIAXEHHA BSAEMO3B’A3KIB BECTUBYIIAPHUX TA BETETATUBHUX
®YHKUIA Y AHTAPKTUYHUX 3UMIBHUKIB

FO.KO. OHukieHko, B.l. Byxapoe
HauioHanbHul asiauitiHuli yHisepcumem, m. Kuis, e-mail: Onik_j@ukr.net

BukoHaHHS npodpecinHnx 060B’A3KIB MOAMHU B YMOBaX aHTapKTUYHOT 3UMIBAI BiApPI3HAETLCS
NiABMLLEHMM PIBHEM AT YWHHUKIB Pi3HOT Npupoan (ycknagHeHi norogHi yMoBW, CEHCopHa i3onsuid,
3MiHeHa choTonepioanka TOLLO), WO NigBuLLYyE BUMOMX A0 aganTauiMHOI 34aTHOCTI opraHiamy i noT-
pebye nornnbneHoro megnyHoro Bigbopy. Metoam gocnigpkeHHa Ha eTani Bigbopy NOCTiMHO BAOC-
KOHamnTbCA 3 ypaxyBaHHAM crneundikn ymoB NpodecCinHOi OiafbHOCTI i BU3HAYEHHSIM HOBMX
KPUTEPIiB OUiHIOBaHHA (PYHKLIOHanNbHUX pe3epBiB opraHiamy. 30kpema, akTyarbHUM HanpsiMKoM
0OCTEeXEHHSA € OLiHIOBAHHSA CTaHy LieHTpanbHUX MexaHi3MmiB perynauii. [ns ouiHoBaHHA OAHIET 3
BaXNMBMX JNTAHOK LleHTpanbHoI perynsuil MoXXHa 3aCToCOBYBaTU METOAMKY OOCHIIKEeHHs BeCTUOY-
NSPHOT Ta BereTaTtMBHOI (PYHKUIN, WO TicHO noe’a3aHo 3 poboTtoto LUHC i ncuxodisionoriyHnm cta-
HOM noauHW. MeTa poboTn — BU3HAYNTU HOBI MOKA3HMKN OLHIOBAHHA NCUXOMi3iON0riYHoro ctaHy
aHTapPKTUYHMX 3UMIBHUKIB, Ans Yoro Tpeba 6yno BCTaHOBUTK iHPOPMALiMHI B3aEMO3B'A3KN BECTU-
OynapHUX yHKLIN 3 PyHKUIED cepLeBO-CYANHHOT CUCTEMMU.

[ns QOCArHeHHs MeTn NpoBeAeHO cenekuinHui Bindip meToais JOCNIgXKEHHs BECTUBYNSpHOI
Ta BeretaTuBHOI OYHKLIT i pO3poBreHo MeToauKy, O O03BOSISIE 3@ KOPOTKMIA MPOMIDKOK Yacy oLi-
HUTK BeCcTUOynoBereTaTUBHUIN CTaTyC 3UMIBHMKA AN BU3HAYEHHSA agjanTauiiHUX MOXIMBOCTEN
opraHiamy.

BunkoHaHO MinNoOTHI KOMMNNEKCHi 0OCTEXEHHA ABaAUATM aHTapKTUYHUX 3UMIBHUKIB (YOMNOBIKM
Bikom 25-45 pokiB) A0 i nicns aHTapKTM4HOI ekcneauuii. [Ons BMBYEHHS BECTMOYNAPHUX i
BereTatMBHMX (DYHKLIN BUKOPUCTOBYBanNncb metogu putmorpadii Ta kedanorpadii. Okpim Uboro,
peecTpyBanucs TakoX MOKa3HWMKM 4acToTu cepueBux ckopodeHb (YCC) i apTepianbHOro Tucky
(AT). OTpmaHo macuB Meanko-6ionoriYHoi iHdopmaLii Npo 0cobnMBOCTI 3MiHM NOKa3HUKIB Bere-
TaTUBHOI perynsauii Ta kedanorpadii 3uMIBHUKIB Nig BNIIMBOM eKCTpeMarnbHUX YMOB AHTapKTUKU.
PesynbTaTi nonepegHbOoro Hamidy AaHux 3acBigyniv HasiBHICTb TiICHUX 3B’SI3KIB MiXK MOKa3HMKaMK
Pi3HNX OYHKUIN. BU3HaYeHHs1 Taknx 3anexHocTen CTaHOBUTb CYTHICTb HOBOTO Miaxody OUiHIOBaHHS
aganTauinHUX MOXIMBOCTEN OpraHiamy yepes xapakTepHi 3MiHM OKpeEMUX iHTerpanbHUX NOKasHU-
KiB, SIKi pEecTpyoTbCA NpW AOCHIOKEHHI BECTUOYNSpHUX Ta BeretatMBHUX PyHKUiM. MeTogamu
MaTemMaTU4HOI 0OPOBKM AaHWUX 3HAMOEHO TICHI KOPensuirHi 3B'A3KM MK 3MiHAMW MOKa3HUKIB pUT-
mMopradii Ta kedpanorpadil. ¥ pesynbTaTi BiACTEXYETLCA MOXITMBICTb BUKOPUCTAHHA AOAATKOBUX
iHTerpanbHUX MOKa3HWKIB KOHTPOM afanTauiiHUX MOXIMBOCTEN OpraHiaMy aHTapKTUYHUX
3MMIBHWUKIB.

Omxe, po3pobneHa MmeToamka OOCHiLKEeHHS BECTUBYNSpHMX Ta BeretaTuBHUX OYHKUIN gae
MOXNUBICTb NOrNMMOUTM aHani3 Ta NiABMLWUTL OOCTOBIPHICTL pe3ynbTaTiB Meguko-6ionoriyHnx o6-
CTEeXeHb YYaCHWKIB aHTapKTUYHMUX eKcreauuii Ha cTtagil MeanyHoro Bigbopy Ta nicnsa TpuBanoro
BMMMBY aHTAPKTUYHMX (PaKTOPIB Ha NIOAMHY.



UDC 004.9:612.821

RESEARCH OF VESTIBUIAR AND AUTONOMIC FUNCTION RELATIONS IN
ANTARCTIC WINTERERS

Y. Onykiienko, V. Bukharov
National Aviation University, m. Kyiv, e-mail: Onik_j@ukr.net

Carrying out the professional responsibilities under the Antarctic wintering differs by in-
creased level of weather factors, which increases the requirements for the adaptive capacity of the
body and requires in-depth medical screening. Research methods are being constantly improved
with the specific conditions of professional activity and identification of new evaluation criteria of
functional reserves of the body. In particular, the current focus of the survey is to evaluate the con-
dition of the central regulation mechanisms. For evaluation of one of the most important parts of
the central regulation of research methodology can be applied vestibular and autonomic functions
that are closely associated with the work of the central nervous system and physiological state.
Therefore, to define new performance assessment of psychophysiological state, the purpose of the
work was to establish relationships vestibular information functions of Antarctic winterers.

To achieve this goal, we conducted a selection method of vestibular and autonomic function
research and developed a method that allows us accessing vestibular and autonomic conditions in
a short time to determine adaptive capacity of the organism.

We completed complex survey of 20 Antarctic winterers (men aged 25-45 years) before and
after the Antarctic expedition. To study vestibular and autonomic functions we used rhythmography
and kephalography methods. In addition, we registered heart rate and blood pressure. We got an
array of biomedical information regarding the features changes of autonomic regulation and
kephalography of winterers under the influence of extreme Antarctic conditions. Preliminary analy-
sis of the data showed the close links between indicators of different functions. Determination of
such dependencies is the new approach of adaptive capacity assessment body through certain
characteristic changes of integrated indicators recorded in the study of vestibular and autonomic
functions. Using mathematical methods, we found strong correlations between changes in indica-
tors of rhythmography and kephalography. As a result, we assume a possibility of using additional
integral indicators of adaptation ability control of Antarctic winterers.

Thus, the research technique of vestibular and autonomic functions makes it possible to
deepen the analysis and increase the reliability of the results of biomedical survey participants of
Antarctic expeditions on stage of medical screening and after a long influence of Antarctic condi-
tions.
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3ArPO31 | PU3UKU NI YAC EKCIMNYATALII CTANIEBUX PE3EPBYAPIB 3
AN3ENTbHUM NANTMBOM B YMOBAX AHTAPKTUKU

10.I". XXykoecbkuii ', A.B. Ky3bko ?

1 HauioHanbHul mexHidHul yHieepcumem YkpaiHu «KuiecbKuli mofimexHidHud iHcmumymsy,
M. Kuis, zshukov@pson.ntu-kpi.kiev.ua

2 HayioHanbHul aHmapkmuy4Hul Haykoeuli ueHmp, m. Kuig

Ha nigctasi gocnigxeHb y ranysi ekcnnyaTtauii ctaneBux UUNiHAPUYHUX pesepByapiB Ans
AN3enbHOro nanuea OTPUMAaHO AaHi, WO XapakTepusytoTb aBapilHi cuTyauil i NPUYUHA X BUHKUK-
HeHHs. CTaTUCTUYHI AaHi ceigyaTtb, Wwo npubnusHo B 80% BunagkiB asapii 3 pynWHyBaHHAM
pesepByapiB BiabyBalOTLCS B pe3ynbTaTi IIOACLKMX NOMUIOK, siKi MOXYTb ByTh gonylieHi Ha 6yab-
SKiIA cTagdil — Big4 novaTky NpoeKTyBaHHS OO0 BUBEAEHHS pe3epByapa 3 ekcnnyaTauii. Lli nomunkn
OpMYIOTb PU3NKM BUHUKHEHHS aBapilHUX cuTyauin, pesynbtaT fkuX — rnepefvacHe BUBEOEHHS
pesepByapa 3 ekcnryaTtauii Ta Benuki MaTepianbHi BTpaTu.

OcHoBHO 3arpo3ot0 Npu ekcrnyartauii pesepByapiB € pyMHYBaHHS X KOHCTPYKLUii, TOBTO Bi-
AMOBa KOHCTPYKUiMHOT 6e3nekun, nig AKol MaeTbCA Ha yBa3i 34aTHICTb KOHCTPYKUIT BUTPUMYBaATU 5K
eKkcnnyaTauiviHi, Tak i BUKNUKaHi Hag3sndanHMMmmn obctaBuHaMn HaBaHTaxeHHs. ObnacTtio MoXnu-
BMX PU3MKIB aBapii, @ BOHM iCHYIOTb MOCTINHO, € 3HAaHHS PIBHA KOHCTPYKLUiMHOT 6e3nekn, sky 36e3-
neyye ekcrnepTHa ouiHka. EkcrniepTHa ouiHka siBnsie cobot NI0ANHO-IHCTPYMEHTanbHNUM KOMMMEKC,
LLIO NOEAHYE 3HAHHS | focBig dhaxiBus 3 IHCTPYMEHTanbHMMN METOAaMU AiarHOCTUKN B KOMMSIEKC 3
iHpopmaLinHUMK TEXHONOTIAMM.

lMporHo3 pu3nky aBapii Ha cTaneBux pesepByapax Ha nigctasi TPaAUUINHUX IMOBIPHICHUX
MeToAiB HeMOXnvMBUW 3 ABOX npuyunH. [lo-nepwe, aBapii Ha cTanesux pesepByapax Y
BiJCOTKOBOMY BiZHOLLEHHI 4O X YMcna — He Take BXe 4YacTe fABuLle, a no-apyre, Noacbki MOMUNKN
HenepenbadysaHi. OcKinbkn pusnK aBapii i CTyniHb HEBM3HAYEHOCTI TEXHIYHOrO CTaHy eneMeHTiB
pesepByapa TiCHO MOB'A3aHi, OLiHKa PU3NKy aBapii pe3epByapa Mae 34ilNcHOBaTUCh Ha MigcTasi
pes3ynbTaTiB BidyalbHUX Ta iIHCTPYMEHTanbHMUX AOCHIOKEHb.

BennumHu haktnyHoro puaunky aeapii, disnyHoro 3Hocy i 6e3neyHoro pecypcy pesepsyapa
Mk coBoto TiCHO noB'aAsaHi. [1ns BU3HAYEHHS LUUX BENMYMH BUKOPUCTOBYETLCSA 3aKOH PO3MoAiny
PU3NKy aBapii, WO € iHTerpanbHUM NOKa3HWKOM PiBHSI KOHCTPYKUiMHOT 6e3nekn ctaneBoro pesep-
Byapa. FAKLLO Takui 3aKOH BiAOMWI, TO 3a 3HAYEHHAMM NOro HanbinNbLL NPeaCcTaBHULLKOrO nokas-
HUKa — iHOpMaLiHOI eHTponil MOXHa CyauTM MPO CTYMNiHb BW3HAYEHOCTI TEXHIYHOro CTaHy
erleMeHTIB KOHCTPYKLUiT pe3epByapy. Ha ocCHOBi 3MiH LWBWAKOCTI POCTY L€l BENUYMHU MOXHa
BiJLIyKaTK Taki 3Ha4YEeHHSA pU3KKY aBapil, 3a SKUX eneMeHTN KOHCTPYKLIii pesepByapy nepexoasaTtb y
AKICHO iHWWIA CTaH, 30KpemMa, 3 6e3neyHoro B aBapiviHUM.

Pu3nk aBapii — BEKTOpHa BenuyuHa, peryriboBaHO CKMaZoBoO SKOI € 06'€KTUBHUA PU3NK,
Wo hopMYETLCSA 3a PaxyHOK MOMUIIOK NPOEKTYBasribHMKIB, NOCTavYanbHUKIB MaTepianis i KOMMAnek-
Tytoumnx, OyaiBenbHUKIB, ekcrnnyaTauinHoro nepcoHany, KOHTponepis Ta iH. Ak BunnuBae 3 nepepa-
XOBaHOro, pM3nK aBapii € BENMYMHOK peryrnboBaHo. YNpaBniHHSA PU3NKOM aBapil B JaHUN Yac €
HanBINbLL NEPCNEKTUBHNUM HanNpsiIMKOM, LLIO MOXe BKIoYaTh B cebe K paHie po3pobneHi metoam
OLiHKN 6e3nekn, Tak i HOBi NEPCNEKTUBHI PO3POBKN.

BucHoBku. B nepuly yepry aBapii Big0yBalOTbCS Ha TUX pe3epByapax, Ha SKUX O0oMycKalTb-
CS NOPYLUEHHA BMMOr IHCTPYKUIT MO TepMiHax BMKOHAHHA perfnameHTHUX i AiarHOCTUYHUX poBIT.
MoxnumBicTb Takoi aBapii iCTOTHO NiABULLYETLCA ANSA CTaneBux pesepByapis, WO eKcnnyaTyloTbCs
B eKcTpemarbHUX NPUpOAHMX YMOBaXx, 30Kpema, Ans CTaneBoro UuniHApUYHOro pesepsyapa Ha
200 ky6. meTpiB Ha YKpaiHCbKin aHTapKTUYHIA cTaHUil Akagemik BepHaacbkui.
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THREATS AND RISKS DURING OPERATION OF STEEL RESERVOIRS WITH DIESEL
FUEL IN ANTARCTIC CONDITIONS
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Data are obtained during the operation of steel cylindrical reservoirs for diesel fuel which
characterizes the accidents and their causes. Statistics indicate that approximately 80% of the ac-
cidents with the reservoirs destruction are the result of human errors that may occur at any stage -
from the initial design to the reservoirs operation ending. These errors form the risks of accidents
that result to the premature withdrawal of the reservoirs from operation and to great material
losses.

The main threat of the reservoirs operation is the destruction of their structure that is failure of
structural safety, by which is meant the ability of the structure to withstand the loads both by
maintenance and by emergencies.

The knowledge of the structural safety level is the scope of the possible accident risks as-
sessment which provides expert evaluation. Expert evaluation is the man-tool set combines the
specialist knowledge and experience with instrumental methods of diagnosis in conjunction with
information technology.

The risk forecast of steel reservoirs failure on the basis of traditional probability methods is
impossible for two reasons. Firstly, the accidents with steel reservoirs are not so frequently, and,
secondly, human errors are unpredictable. Since the risk of accident and the uncertainty degree of
a technical condition of the reservoir elements are closely related, risk assessment of the reservoir
accident should be carried out on the basis of visual and instrumental studies.

The values of the actual accident risk, the physical wear and the reservoir secure resource
are closely interrelated. To determine these values the accident risk distribution law is used which
is an integral indicator of the level of structural safety steel reservoir. If such the law is known, then
by the value of its most representative index - information entropy one can judge the degree of the
technical condition of the reservoir structural elements. From the change in the growth rate of this
values the accident risk one can find such values by which the elements of the reservoir construc-
tion jump into a qualitatively different state, in particular, from a work condition into an emergency
condition.

The accident risk is a vector value, which adjustable component is an objective risk of er-
rors generated due to designers, suppliers of materials and components, builders, operational
staff, supervisors, and others. As above - the accident risk is a value variable. Accident risk man-
agement is currently the most promising direction, which can include both previously developed
methods for evaluating safety and promising new development.

Conclusions: Foremost the accidents are happening on the reservoirs where the instruc-
tions violations are allowed about terms of the implementation of routine and diagnostic works. The
possibility of such accident is significantly increased for steel reservoirs operating in extreme cli-
matic conditions, in particular, for the cylindrical steel reservoir with 200 cubic meters capacity at
the Ukrainian Antarctic Station Vernadsky.
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OUCNEPCINHUA AHANI3 BOOHOIO CEPEJOBULLA
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MpoBeaeHHs byHAaMeHTanbHUX i NpUKIagHUX HaykoBUX AOChiMKeHb Ha LLlocToMy KOHTUHe-
HTi € BaXXSIMBUM €TanoM PO3BUTKY Haykm YKpaiHu, agxe AHTapKTMaa — Le He TiNbKu BeneTeHcbka
nbodoBa NycTens, ane i pecypcHuin peseps noacTea 1a gxepeno 6nmssbko 80% ceiToBMX 3anacis
npicHoi BOAW.

Hamn 3anponoHoBaHW NPUCTPIA ANS eKCnepuMeHTanbHUX BUMIpOBaHb PO3MIpY, KOHLEHT-
pauii Ta NMTOMOI NMOLLi NOBEPXHi YaCTOK Yy AUCMEPCHUX CUCTEMAX METOLOM JiasepHoi agudpakuil
(CeigouTBO NpPO AepkaBHYy MeTponoridHy atecTtauito Ne 37-474-14).

MpuHuun pobotn npuctpoto «Knactep®-1» nonsirae B HacTynHoMmy. JlasepHe BUMPOMIHIO-
BaHHS 3 JOBXMHOK XBUMi 633 HM i IYCTUHOI MOTOKY MOTYXHOCTI A0 1 MBT/cM? npoxoauTb Yepes
AocrigpkyBaHe BOAHE cepefoBuLLe 3 HACTYNHOK NporpaMHo0 06pobkoto AndpakuinHOT KapTUHM i
OUIHKOK MOrnuMHaHHsA BignoBigHO A0 3akoHy byrepa — JlambepTta — Bepa. PoboTta nporpamHoro
3abes3neyeHHsa 3acHOBaHa Ha meToAi Audpakuii nasepHOro BUNPOMIHIOBAHHS (TOYHILLE, pO3Cito-
BaHHS f1a3epHOro BUMPOMIHIOBAHHSA Mig Manum KyTom).

MeTog ManoKyTOBOro po3citoBaHHS fla3epHOro BMMPOMIHIOBaAHHA nepeabavae aHania iHou-
KaTpucu PO3CilOBaHHA CBIiTNa, WO BMHMKAE MPU OCBITNIEHHI ONTUYHOT HEOL4HOPIOHOCTI NasepHUM
Ny4YKOM.

[Na YHUKHEHHSs1 IHCTPYMeHTanbHOT NOXMOKM BUMIPIB 3aCTOCOBYETLCS ABOCTYNEHEBUIN MeTOos
BU3HAYEHHSA: CMNoYaTKy BiabyBaeTbCs BUMIPIOBAHHS Ta 3anam'saToByBaHHS (QOHY, a TifbKu nicns
LbOro NPOBOANTLCA BUMIPIOBAHHSA AOCNIAXYBaHOro 3paska. Y SKOCTi POHY BUKOPUCTOBYETLCSH KBa-
pLUOBUI MOHOBIIOK, KOPEKTHICTb 3aCTOCYBaHHSA SIKOro NiATBEpKEHa 3a JOMOMOrol MeToay iHTep-
depeHLil nasepHoOro BUNpoMiHoBaHHs. oTiM 34iMCHIOITLCSA BigHIMAHHA 3 XapaKTEPUCTUK 3paska
XapakTepucTuK hoHy, MmaTemaTyHa o6pobka pe3ynbTaTiB | BUBEAEHHS IX HA eKpaH MOHITopa.

KOHCTPYKTMBHE BMKOHAHHS 3anpoOnoOHOBAHOIMO NPUCTPOIO AO3BOMSE NPOBOAUTU BUMIPIOBaHHSA
AK y CTauioHapHOMY, TakK i B AMHaMIYHOMY pexunmMax, Lo peanidyeTbCcsa 3a JONOMOro BUKOPUCTaH-
HS Bi4MNOBIAHO HENPOTOYHOT Ta NPOTOYHOI KIOBETU. Y SIKOCTi HENPOTOYHOI KIOBETU BUKOPUCTOBYETb-
Cs CTaHA4apTHa CnekTpocKomnivyHa KioBeTa. BHYTPIWHA NOPOXHMHA NPOTOYHOI KIOBETU — LMAIHOPWY-
HoT dhopmu, obnagHaHa KBapLOBMMW BikHAMW, PO3MILLLEHUMM HA OAHIN BiCi, NnepneHgnKynsipHO on-
TWYHIN Bici. MpOTOYHICTb KloBETK 3abe3nevyeTbca naTpydkamm BBOAY i BUBOAY, SKi PO3MiLLieHi nep-
NeHANKYNSpPHO 40 NPOMEHs nasepa.

[na kanibpyBaHHa Npunagy BUKOPWUCTOBYBANM KBapLOBWI eTarioH 3 BiAOMMM PO3MIpHUM
CMEKTPOM i KINbKICTIO ONTUYHUX HEOAHOPIOHOCTEN Ta KOSOIQHI po3unMHM naTekcis. Tak, mexi gonyc-
TUMOI BIAHOCHOI MOXMOBKM MpW BUMIPIOBaHHI PO3MIpy Ta KOHUEHTpauil 4acTOoK CTaHOBMATb *
10%.

Micnsa signosigHoro kanibpyBaHHA npunag MOXHa BUKOPUCTOBYBATU ANSA peecTpaLii CTPyk-
TYPHUX 3MiH BOAHOIoO cepefoBuLla nig BnnvBoM isndHux aktopie. Hamun nonepeaHbLo 3apeecT-
poBaHO MoaMdikaLito CTPYKTYPHUX BNACTUBOCTEN BOAM 3aneXHO Big 3MiHW TemnepaTypHUX napa-
MeTpIB, HAsiBHOCTI Sla3epHOro BUNPOMIHKOBAHHS, MarHiTHOro Ta eNeKkTpoMarHiTHOro nonis..

Bnnue 30HOyt04Oro nasepHOro BUNPOMIHIOBAHHA Ha CTPYKTYPHI 3MiHW BOOHOro cepefoBuLla
BMBYABCS 3@ [OMOMOrOK Aii HU3bKoiHTeHcmBHOro (10 MBT/cM?) [oAaTKOBOrO BUMPOMIHIOBAYa Ha
ANCTUNBOBaHY BoAY. 3MiHW KifbKICHUX i PO3MIPHUX XapaKTepUCTUK PEECTPOBAHNX CTPYKTYP He ne-
pesuwlyBanu 2—4%, LWo 3B0ANTb A0 MiHIMyMY fit0 MPOMEHS 30HOYHYOro nasepa.

[MpocToTa KOPUCTYBAHHSA, AOCTAaTHLO BMCOKA TOYHICTb OTPUMAHUX eKCrepuMeHTarnbHUX Aa-
HWUX Ta BIAHOCHO HeBemnuka BapTiCTb 3anpornoOHOBAHOro HaMu obragHaHHA 3abesnedyatb edpeKkTmB-
He NOro BUKOPUCTaHHS Y CUCTeMaXx KOHTPOSIH0 BOOHOMO cepefoBulla AHTapKTUANM SK Ha HasiBHICTb
ANCNepCHNX OOMILLOK, TaK i CTPYKTYPHMX BNaCTUBOCTEN.
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Realization of basic and applied research on the sixth continent is an important step in the
development of the science Ukraine, because Antarctica is not only a huge icy desert. Antarctica is
a human resource reserve and source 80% of the world's fresh water.

We have developed a device for experimental measuring the size, concentration and specific
surface area of the optical inhomogeneities in disperse systems by laser diffraction (Certificate of
Metrological Certification Ne 37-474-14).

The principle of the functioning "Cluster®-1" is as follows. Laser radiation with the wave-
length of 633 nm and power flux density of 1 mW/cm? passes through the water medium followed
by software processing of the diffraction pattern and evaluation of absorption according to Beer-
Lambert law. The software is based on the method of laser diffraction (more precisely, the scatter-
ing of laser radiation at a small angle).

Small-angle scattering method involves analysis of light-scattering indicatrix that occurs
when optical inhomogeneities are lighted by the laser beam.

The two-step method of determination is applied to avoid instrumental measurement error:
first is measuring and storing the background, and only then is measuring sample. The quartz
piece is used as the background, correct application its is confirmed by the method of laser radia-
tion. Then we have the next sequence: the subtraction with characteristics of the sample character-
istics of the background, mathematical processing of the results and bringing them to the screen.

Construction of the proposed device allows measurements in stationary and dynamic condi-
tions that implemented by using standard and flow cuvette, respectively. The internal cavity flow
cuvette are made of cylindrical shape, equipped with quartz windows placed on the same axis,
perpendicular to the optical axis.

The quartz standard with the known dimensional spectrum, number of the optical
inhomogeneities and latex colloidal solutions are used for calibration of the device. Thus, the max-
imum permissible relative error in the measurement of particle size and concentration is
+ 10%.

The device can be used to record the structural changes of the water medium influenced by
physical factors after proper calibration. We have registered the structural modification of the water
properties, depending from changes in the temperature parameters, the presence of laser radia-
tion, magnetic and electromagnetic fields.

The influence of probe laser radiation on structural changes of the water medium has been
studied through the action of low (10 mW/cm?) additional laser radiation on the distilled water.
Changes of quantitative and dimensional characteristics of the registered structures do not exceed
2-4%, which minimizes the effect of the probe laser beam.

The effectiveness of the proposed device for monitoring the water medium of Antarctica for
the presence of dispersed impurities or structural properties will be ensured the high enough accu-
racy of the experimental data and ease its of use.
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OLIHKA BMJIUBY KOPO3II METAIY HA HECYYY CMPOMOXHICTb NAJIMBHOIO
PE3SEPBYAPA
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HadTa € arpecMBHMM cepedoBULLEM, SIKE MPUCKOPKOE KOPO3ilo MeTanis, WO CTUKaKTLCH 3
Heto. ArpecrBHa Ais HaTV i HadTONPOAYKTIB HaNbinbLLe NPOABRSETLCA Npu iX 36epiraHHi. [po-
Lec pyrMHyBaHHS CTIHOK i AHWLL HAdhTOBMX pe3epByapiB NPU3BOANTL A0 TEXHONEHHUX aBapin 3 Bax-
KMMMK eKonoridyHMMKn Hacnigkamu. lMpsami 36uTkn Big Koposii ouiHoTbCa B 4% Big HauioOHanNbHOro
Aoxody €KOHOMIYHO PO3BMHEHWX KpaiH. [1na 3anobiraHHA ekonoriyHMM asapism i katactpodam,
Wwo obymoBneHi BUTOKaMu HadTK, B BaraTboX BMNagKax 3aCTOCOBYKOTLCSA 3aXWUCHI MPOTUKOPO3ilHi
NoKpuTTA. CTyNiHb TAKOro 3axMCTy 3anexuTb Bif JOTPUMAaHHA NpaBui i yMOB BUKOHaHHSA pobiT Ta
PiBHSI KOHTPOSIO AKOCTI HA BCiX eTanax TEXHOMNOrMYHOro npouecy. Y pearnbHUX BUPOOHMYNX YMOBaX
UMx npasuna i yMOB AOTPUMYKOTLCA He 3aBxau. Bnnue Koposii Ha 3MEHLLEeHHSI TOBLUMHU CTiHKK
pesepByapiB ans 36epiraHHa HadTu | HadpTONpPOAYKTIB niaTBEpAKEHO BaratbMa pesyrbTaTamu
0OCTeXeHb TEeXHIYHOro CTaHy MeTanoOKOHCTPYKUi pe3epByapiB B YKpaiHi, siki npeacTaBrieHi
crieuianictamu IHCTUTYTY enekTpo3BaptoBaHHs iM. €.0. NaToHa.

HauioHanbHuin aHTapkTu4HuUiA  HaykoBun ueHTp (HAHL)) BukoHaB aHania TexHiYHol
[OKyMeHTaLjii Ta 30BHILLHIi OrnsiA HOBOro pesepByapa emHicTio 200 M® AnNs AU3enbHOro NanbHOro
Ha aHTapKTUYHIN cTaHuil Akagemik BepHaacbkuii i BU3HAYMB KOHKPETHI 3arposu, Lo MOXYTb Npu-
3BeCTW 0 aBapil 3 MacwTabHum posnmeoM nanuea. [1o TakMx 3arpo3 Bi4HOCUTLCS | KOPO3is MeTa-
ny. OuiHKa BNAMBY KOPO3ii MeTany Ha Hecy4y CNpOMOXHICTb NanMBHOIO pe3epByapa € BaXNMBUM
KpOKOM Ans noro 6e3neyHol ekcnnyarauii Ta 3anobiraHHI0 aBapinHUM cuTyauisiM B eKCTpemMarnbHuX
ymoBax AHTapKTUKu.

3a JoNOMOro MeTofy CKIHYEHHUX erleMEeHTIB, WO peani3oBaHui y NporpamMmHOMY KOMMIIEKCI
NASTRAN, nobygoBaHo mMatemaTuyHy MoOAeflb NanvBHOIMO pesepByapa B CUCTEMI 3 3aXUCHOL
EMHICTI0. Yepes BiOCYTHICTb TEXHIYHOT JOKYMEHTALiT Ha peanbHy KOHCTPYKLiO NanvBHOIO pesep-
Byapa Ta JaHuX Npo pearibHy TOBLUMHY MOro CTIHOK po3pobneHa matemMaTuyHa Moaenb Bigobpa-
Xae YMOBHY KOHCTPYKLiO pe3epByapa Ta YMOBHI BapiaHTM MOTOHLUEHHA BHACMiQOK KOpO3ii Noro
cTiHok Ha 0.25, 0.5, 0.75, 1.0, 1.25, 1.5 mm.

Y poboTi gocnigXeHo YOTUpK BapiaHTM MOTOHLLEHHS CTIHKM pe3epByapa: YCiX YOTUPbOX Mos-
CiB, TPbOX HWXHIX NOSACIB, ABOX HWXHIX MOSACIB, HWKHBOIO Nosicy. BUKOHaHO HeniHinHi po3paxyHKu
MaTemMaTU4HOI MoJeni 3a AOMNOMOrol MoANKIKOBAHOIO MeToAy NMOKPOKOBOIO HaBaHTaXKeHHs1 Hbto-
ToHa-PadcoHa. [locnigxeHo HanpyXeHo-gedopMOBaHUn CTaH NanMBHOIO pe3epByapa ANns PisHUX
BapiaHTiB NOTOHLIEHHS NOrO CTiHKW, BU3HaYeHO KoeilieHTM 3anacy Noro CTiNKOCTI.

BucHoBku. Po3paxyHku nokasanu, Lo MNpu pi3HMX BapiaHTax NOTOHLUEHHS CTIHKW pe3epBya-
pa MakcumarbHi HanpyXeHHs Ta gedopmadii cnocTepiranucs B MOro HWXKHbLOMY nosici. KoediuieHT
3anacy CTIKOCTi NanvBHOrO pe3epByapa ANs BCiX BapiaHTiB NMOTOHLIEHHSA 3MEHLLYETbCS 3 NOTOH-
LUEHHAM CTiHKW pe3epByapa. Tak, Npy 3MeHLIEeHHi TOBLUWHW CTiHKM Ha 1.5 MM koedilieHT 3anacy
CTiRKOCTi 3meHLwmBcs npmbnunasHo Ha 30%. BukoHaHi JocnigpkeHHa NigTBepAvMnn 3Ha4YHUIA BNAUB
KOpoO3il MeTany Ha Hecy4y CMpOMOXHICTb ManuBHOrO pes3epByapa. ToMy 0COBNMBO BaXnMBUM €
CBOEYACHUN NPOdINakTUYHUIN NPOTMKOPO3INHUI 3aXMCT pe3epByapa, a TakoX 3MEHLUEHHS HaBaH-
TaXXeHHSA Bi4 Barn nanvea Ha MOro CTiHKK.
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Oil is an aggressive habitat that accelerates the metals corrosion in contact with it. Aggres-
sive action of oil and oil products is most manifested during storage. The destruction process of the
oil reservoirs walls and bottoms leads to industrial accidents with particular serious environmental
consequences. Direct material losses from corrosion are estimated at 4% of the national income of
the developed countries. The protective anticorrosive coating is used in many cases to prevent
accidents and environmental disasters caused by oil spills.

The extent of this protection depends from compliance of the work rules and conditions and
from the quality control level at all stages of the technological process. In real production conditions
these rules and conditions are not always respected. The corrosion impact on reducing the reser-
voirs wall thickness for storage of the oil and oil products was confirmed by many examinations
results of technical conditions of metal reservoirs in Ukraine which ware presented by the Paton
Electric Welding Institute specialists.

National Antarctic Scientific Center (NASC) carried out performed the analysis of technical
documentation and external examination of new reservoir by capacity of 200 m* for diesel fuel at
the Antarctic Station Vernadsky and identified specific threats that could lead to accidents with
large-scale fuel spills. These threats include and metal corrosion. The impact assessing of corro-
sion on the load bearing capacity of the fuel reservoir is an important step for its safe operation and
for prevention of emergency situations in the Antarctica extreme conditions.

The mathematical model of the fuel reservoir with protective capacity is developed using the
finite elements method which is implemented in a software system NASTRAN. Due to the technical
documentation lack of the real reservoir construction and the data lack of the actual thicknesses of
the fuel reservoir walls the mathematical model reflects the arbitrary reservoir construction and
arbitrary options of the reservoir walls thinning due to corrosion at 0.25, 0.5, 0.75, 1.0, 1.25,
1.5 mm.

The four versions of the reservoir wall thinning were investigated: all four strakes, three lower
strakes, two lower strakes, the lower strake. Nonlinear mathematical model calculations were car-
ried out using the modified method of step-by-step Newton-Raphson load. The stress-strain state
of the fuel reservoir was investigated for different its walls thinning options and safety factors of its
stability were defined.

Conclusions. Calculations demonstrated that in different options of the reservoir wall thin-
ning the maximum stresses and strains were observed in the lower strake of the fuel reservoir.
Resistance safety factor of the fuel reservoir for all the thinning options decreases with the reser-
voir wall thinning. So while reducing the wall thickness is 1.5 mm resistance safety factor de-
creased by about 30%. The investigation confirmed a significant effect of metal corrosion on the
load bearing capacity of the fuel reservoir. Therefore both the timely preventive corrosion protec-
tion of the reservoir and reduce of the fuel weight load on the reservoir walls are particularly im-
portant.
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OonTUMISALIA ®YHKUIOHYBAHHA NMOPTAITY HAHU NMPU POBOTI 3
FrETEPOrEHHUMU OAHUMU
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Binbw HiXX ABa pokn ToMy BGyno BBEAEHO B ekchnyaTauito noptan HauioHanbHOro aHTapkTu-
YHOrO HAyKOBOIO LIEHTPY. 3a Lei Yyac Noro HanoBHIOKTbL NybnikauisiMu, siki CTOCYIOTbCA NoHag ae-
CSATU PiBHOMaHITHUX ranysen AOCrimKeHHS AHTaApPKTUKK. Y 3B’A3KY 3 NiABULLEHHAM HaBaHTaXKEHHS
Ha nopTan Ta BUMOr 40 Moro poboTK NOCTIMHO BigOyBalOTbCH 3axo4m 3 MiABULLIEHHS 3PYYHOCTI NOo-
ro BUKOPUCTAHHSA KOPMUCTYyBavYaMm (SIK TEXHIYHI, Tak i BisyanbHi).

CnoyaTKy nopTtan BUKOPUCTOBYBABCH B TECTOBOMY PEXUMIi, HAsBHI MapamMeTpu LinkoM 3ago-
BOMbHANN KOPUCTYBadiB, NpoTe nicns BMBOAY MopTany B pPeXum pearnbHOro KOpucTyBaHHA Gyno
BUSABMEHO HEOOXiAHICTb NOAANbLUOr0 BAOCKOHANEHHS CTOCOBHO PO3AineHHs poboTn KopucTyBadis
3 nybnikauisMu i nepBMHHUMKU AaHUMK, 3abe3neveHHs yHidikoBaHOro iHTepdency ans Kopuctyea-
4iB nopTany, sk NpauoloTb 3 AaHUMK | nybnikauiamu.

[nsa nigBuweHHs eekTMBHOCTI poboTn noptany 6yno MPUUHATO PILLEHHS MO PO3AiNeHH0
CXOBWLL, AaHnX ons nyénikauin i gns nepsuHHUX gaHux. Lle Ao3sonuno nigBUWUTK WBUAKICTb po-
60TK MOLUYKOBOT MaLUMHKU Npun poboTi 3i cTaTTaMuU. XapakTepHOK 0COBMUBICTIO cTaTen € Te, WO iX
MOLUYK 3AIMCHIOETLCA YacTilwe, HiK NepBUHHUX AaHUX (OCKINbKW NEPBUHHI AaHi 3akpuTi Anga 3aranb-
HOro AOCTYNy 1 Han4vacTilwe 3HaxogAaTbCca B pobodin 30HI gocnigHuka, To6TO KOpUCTyBay 3HAE Ha-
neBHe, e BOHW 3HaxXoaaTbCsA).

[nsa 3abesneveHHa po3aineHHs poboTn 3 NePBMHHUMM JaHUMK i NyGnikauiamMu, i npu ubomy
3 MiHiIMyMOM 3MiH B iHTepdenci kopuctysaya, 6yno 3aiicHeHo 3MiHy nosefiHkn B poboTi KiHLEeBOro
enemeHTa CTpykTypu noptany. OCKiNbkW paHille KiHLeBUM eneMeHTOM Yy CTPYKTYpi noptany 6y
cnmcok nyonikauin, npMyomy BCi nonepenHi enemMeHTun iepapxii aBnanu coboto TaKCOHOMIYHI oau-
HWULi Knacudikauii TemaTtukm ctatein, 6yno BBeAEHO e OAMH TUM KiHLEBOro efleMeHTa — penoau-
Topi AaHux. MNpu TakoMy nigxoAdi nonepeHi eneMeHTN BUKOHYIOTb Ty caMmy porib, WO 1 paHiwe,
npoTte ue pobuTb HaBirauito i CTPYKTypu3aUito gaHux BinbLl Nerkor i 3po3yminoto Ans KiHueBoro
KopucTyBava.

Cam penosuTopii gaHnx asnsie coboto GidnioTeky dannis, BisyanizoBaHy y Burnagi Habopy
nanok i amnis, 9Ki BU3Ha4YalOTLCA camuM KopucTyBadem. KoxXeH penosnTopin € okpemum moay-
nem y 6asi gaHux. npuyomy 6asa AaHMX 3 peno3uTopiaMu Moxe ByTu SK OKpeMoto, Tak i Habopom
6a3 gaHux, Wo A03BOMSAE npauloBaT 3 JaHUMKU He nuwe vepes iHTepdenc cuctemu, a n yepes
CTOPOHHI NporpamMHi NPOAYKTH, OCKiNbKK dannum 36epiratoTbCs B TOMY X dhopmMaTi, B SIKOMY BOHMU
Oynn 3aBaHTaXXeHi KOpUCTyBa4eM.

Kpim Toro, 6ino peanisoBaHo iHTerpauito noptany HAHLL 3 nopTanom aHTapKTUYHMX OaHUX

NASA (National Aeronautics and Space Administration). OcobnueocTsiMvM gaHoi iHTerpauii € Te,
LLIO BOHa [03BONMNA KiHLEBOMY KOpPUCTYBa4eBi B3aeMoisaTn oapasdy 3 oboma pecypcamu Ta 3Ain-
CHIOBaTW nowyk i no 6asi gaHux ykpaiHcbkoro noptany, i no 6asi gaHnx NASA, ska mMicTuTb iHdo-
pMaLito 3 BinbLU HiXX ABagUATY KpaiH, WO MalTb AHTAPKTUYHI NporpamMmu.
Y paHun yac iHTerpauis 3 noptanoMm NASA peanizoBaHa 3a 4ONOMOIOK CXEMW OBOCTOPOHHLOMO
MOCTY, LLIO JO3BOJISIE BUKOPUCTOBYBATM B NOBHOMY 06casi Bci nepeBarn noptany NASA 6e3 obme-
XXEHHS 1Moro (pyHKUioHanbHUX MOXNMBocTen. MNpoTe Taka peanisauia nependayae BENUKY PisHULIO
B noBefiHui Kopuctysaya npu poboTi 3 gaHnmun noptany HAHLU i gaHnmum noptany NASA. Hapasi
BeayTbCcs poboTn no iHTerpadii 3 noptanom NASA 3 BUKopuctaHHAM Beb-CepBiciB, WO A03BONUTb
no36aBUTUCL BULLIE3a3HAYEHOrO HEAONMIKY.

Omxe, onucaHun MeTon po3AineHHs 36epiraHHA Pi3HUX TUNIB AaHUX (CTaTen i NepBUHHKUX),
A03BOMMB oNTUMI3yBaTV poboTy 3 nopTanom, 36anaHcyBaT¥ HaBaHTaXeHHA Ha cucteMu 3bepiraH-
HSl JaHuX, a 3Ha4YUTb i NPUCKOPUTK MoLyK AaHuX. PeanizoBaHa iHTerpauis 3 noptanom NASA fo-
3BOSISIE KOPUCTYBAYEBi 3py4HO B3aEMOZiATN 3 oboma pecypcamu.
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OPTIMIZATION OF OPERATION PORTAL NASC WHEN DEALING WITH
HETEROGENEOUS DATA
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Institute of telecomunication systems, NTUU «KPlI»; Kyiv, kceno4ka@ukr.net

More than two years ago WEB portal for National Antarctic Research Center was commis-
sioned. During this time it is filled with publications relating to more than 10 different research fields
in Antarctica. Due to increased load on the portal and requirements of his work constantly taking
place measures to improve usability (both technical and visual).

Originally used as a beta portal, available options fully satisfy users, but after the withdrawal
portal in real use revealed the following tasks for further improvement: the separation of users from
the primary data and publications, providing a unified interface for portal users working with data
and publications.

The efficiency portal was decided by the separation of data warehousing for publications and
primary data. It is possible to increase the speed of the search engine when dealing with articles. A
characteristic feature of the publications is that their search is performed more frequently than pri-
mary data (as the Primary data closed to the public and often are in the working area of the re-
searcher, that the user knows for sure where they are).

To ensure the separation of the raw data and publications, while minimizing changes in the
user interface was implemented behavior change in the finite element structure of the portal. As
before final element in the structure of the portal was a list of publications, all previous elements of
the hierarchy were taxonomic classification of units subject articles were introduced another type of
finite element - data repository. In this approach, the previous elements perform the same role as
before, but it makes navigation and structuring of data easier and more intuitive for the end user.

Data repository is a library file visually in a set of folders and files that are defined by the us-
er. Each repository is a separate module in the database. whereby database repositories can be
as separate as well as a set of databases that can work with the data not only via the system, but
also through third-party software products, as files are stored in the format in which they were up-
loaded.

Also NASC portal integration with portal Antarctic Data NASA (National Aeronautics and
Space Administration) was implemented. The features of this integration is that it allowed the end
user to interact immediately with both resources and search for the Ukrainian and NASA portals,
which contains information on more than twenty countries with Antarctic program.

Currently, integration with portal NASA implemented through bilateral circuit bridge that al-
lows fully all the features of NASA portal without limitation its functionality. However, this imple-
mentation provides a strong difference in the behavior of the user when working with data portal to
the portal NASC and NASA. Currently, work is underway to integrate the NASA portal using Web
services that will get rid of the above shortcomings.

Thus, the described method of separation store different types of data (articles and primary
data), allowed to optimize portal, balance the load on the storage system and, thus speed up the
search data. Integration with NASA portal allows the user to conveniently interact with both re-
sources.
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FTEOMH®OPMALIMOHHOE MOJENWPOBAHUE NOABOAHOIO PENILE®A
B PAMOHE AHTAPKTUYECKON CTAHLUUN AKAOEMUK BEPHALICKUN (UA)
AnA AHAJIM3A BUOPA3SHOOBPA3UA

E.N. CenHas |, B.C. Monoe !, A.FO. Ymeeckuii ', A.A. ModnecHsbiii ?

" XapbKosckuli HayuoHanbHbIl yHUsepcumem umeHu B.H. Kapa3suna, 2. Xapbkos, Sennaja@ukr.net
2000 «KomnaHusi [€OHUKC»

eorpadunyeckasn npmesaska pe3ynbTaToB BMONOrMYECcKNX UCCNefoBaHUN K KOHKPETHBIM TOY-
KaMm Tepputopun (akBaTopum) OAET BO3MOXHOCTb KOMMMEKCHO M3Yy4nTb OCOBEHHOCTU U YCrOBUS
XM3HN BUOTLI, BbIAENUTL apearnbl pacnpocTpaHeHus B1aoB. B pamkax Guonorumyeckux uccneno-
BaHW Ha cTaHumn Akagemuk BepHagckun (UA) ogHUM 13 HanpaBneHnin Hay4dHon paboThl aBnsieT-
Csl n3ydeHne noasogHoro buopasHoobpasuns. B pesynbTaTe nogBogHOM ChEMKM BropasHoobpasns
no TpaHcekTam Obina cobpaHa yHukanbHaa 6as3a JaHHbIX C XapakTepucTUKaMu M nokasatensmm
pacnpegenexHms 6uomaccel, doTtorpadmsiMmu, OUKCUMPOBaHHbIMK MybrHamMn pacnpocTpaHeHns
oTAenbHbIX rpynn opraHn3moB. OTMeYeHbl NPOCTPAHCTBEHHbIE 3aKOHOMEPHOCTU U3MEHEHMS pac-
npegeneHns XuBbIX OpPraHM3MoB, CBA3b XapakTepuCTUK BMoLEeHO30B C rnyObuHON, cocTaBoM Cy6-
cTpaTa OKeaHW4ecKoro [iHa, pacrofioXeHneM aksaTopun B obLuen cMcTtemMe OCTPOBOB U 3arvBOB,
B Nnpeenax KoTopow hopMumpyeTcs cneundmryeckas LMpKynsaumsa okeaHU4ecknx Bog,.

ABTOPCKUM KONMEKTMBOM pa3paboToKk ObINo NPUHATO pelleHve NpeacTaBuTb pesynbTaTthbl B
ABYX BEPCUSAX — HAY4YHOM M MOMNYMSAPHOW, YTO MOBMMSANO U Ha AanbHENLWNA BbIGOP TEXHUYECKMX
cpeacTs. B npouecce co3gaHnsa HayyHow Bepcuun Ha 6ase ArcGIS nonyyeHbl criegyrowime pesynb-
TaTbl U NPOCTPAHCTBEHHbIE MOAEeNW ANd npeAcTaBneHus duonornyeckoro pasHoobpasud: 1. O6-
30pHas undposas mogenes penbeda (LUMP) B panoHe ctaHumMm Akagemuk BepHagckuin, cosgaH-
Has Ha OCHOBE CYLLECTBYIOLUMX KapT TEPPUTOPUN, @ TaKKe C YTOYHEHNEM KIOYEBLIX Y4ACTKOB Ha
OCHOBE 3aMepoB MO TpaHCEKTaM W BU3yanbHOro 3HaKOMCTBA C TEPPUTOPUEN BO BPEMS NOrpyxe-
HURn. B cpepe npunoxeHus ArcGIS ArcScene HacTpoeHa TpéEXMepHasd Bu3yanusauus mogenm
penbeda. 2. HayaTta paspaboTka 6a3bl gaHHbIX [VIC ¢ dmkcnpoBaHmem BCeX pes3ynbTaToB Hayu-
HbIX MCccrnegoBaHUi GUOTbI — reorpadnyeckon NPUBA3KON TPAHCEKT M TOYEK NpoBedeHMs NoaBoa-
HbIX UCCNedoBaHUA, BHeCeHMeM rmybunHbl 3amepoB Gromacchbl, XxapakTepucTuk 6uoTebl, opMmnpo-
BaHMEM CCbINOK Ha 6asy nogeogHbix dotorpadun. [ononHutensHo Obina HacTpoeHa pyHKUmA
onepatmMBHOM paboTbl ¢ aTpnbyTUBHLIMM AaHHbIMW. Tak, poTorpadmm NogBOAHOIo pasHoobpasus,
nony4YeHHble MCCNeaoBaTensaMn Ha KaXaoM MeTpe MOrpyXeHusl Mo TpaHCeKTaM, 3akpenseHbl C
reorpacmyeckon NpuBa3kon B 6ase AaHHbIX, @ Takke SABMAIOTCS MHTEPaKTMBHO AOCTYMNHbIMU B
npouecce padoTbl B npoekTe ArcGIS no runep-cceinkam. HactTpoeHo BbiBeAeHNe BCeX XapakTepu-
CTUK BUOTbI U3 aTpmbyTuBHOM Tabnuupl, HanonHeHue 6asbl ewle Benértcs. 3. Ha ocHose LIMP ¢
npumeHeHveM yHkumn ArcGIS 3D Analyst nocTpoeHbl npodunu no TpaHcekTam, KOTopble yxe
ObiNM M3yYeHbl, a Takke B MeCcTax NepcneKkTMBHbIX uccnegoBaHui. MNpodwmnn coxpaHeHbl B 6a3e
AaHHbIX, MOTyT 6bITb BbIBEAEHbI MO 3anpocy, aHanornyHo otorpadusim.

[pyras Bepcusa Aoctyna K NPOCTPaHCTBEHHOMW MOAENN — OrpaHWYeHHO-NpPe3eHTaunoHHas,
nonynspHas. Hayata paspaboTtka nonynspHOn BepCcMM NPOCTPAHCTBEHHOrO MOAeNMpoBaHust Guo-
pa3Hoobpa3ns B palioHe CTaHLMW HAa OCHOBE aBTOPCKMX MPOrpamMMHbIX KOAOB U OTKPbITbIX BEO-
pewennn (HTML, CSS, Java-script; Cortona). lNonynapHas Bepcusi MOXeT 3anyckaTbCs vepes
OOnbLUMHCTBO coBpeMeHHbIX Be6-6pay3epos Ha ocHoBe Web-Kit 1 HTML*, a 3HaumMT MoxeT ObITb
AOCTYMHAa LWUMPOKOMY Kpyry nosib3oBaTenemn, 4to u Obino nsHavyanbHoON 3agaden ee co3gaHus.

CospaHHasa HayyHas [MIC-Bepcust 1 nonynsipHasa BeG-Bepcus NPOCTPAHCTBEHHbIX Moaenen
TEPPUTOPUI U akBaTOpU B panoHe aHTapKTU4eCcKkon cTaHumyn Akagemuk BepHagckuin oTkpbiBatoT
NepCcrneKkTUBHbIE BO3MOXHOCTU U MHHOBALMOHHbIE NMOAXOAbl K aHann3y pacnpocTpaHeHust BUOOB U
TpebytoT AanbHenwero HanonHeHnsa 6a3sbl AaHHbIX UMEHHO Guonormyeckummn matepuanamu. UH-
TepecHbIM ABMSIETCA U fanbHelwee reorpaduyeckoe conocrtaBneHne BMonornyeckmx AaHHbIX C
mMaTepuanamu no ApyruMm cneumnanmsanpoBaHHbIM UCCNEAOBAHMAM B paioHe CTaHLUN.
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GIS MODELING OF SUBMARINE RELIEF NEAR THE ANTARCTIC STATION
ACADEMICIAN VERNADSKY (UA) FOR BIODIVERSITY ANALYSIS
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V. N. Karazin Kharkiv National University, Kharkiv, Sennaja@ukr.net
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Geographical referencing results of biological research to specific points of the territory (wa-
ter area) gives us the opportunity to make a comprehensive study of characteristics and living con-
ditions of the biota, allocate areas of species distribution. In the frame of the biological research at
«Academician Vernadsky» (UA) station one of the directions of scientific work is to study underwa-
ter biodiversity. As a result of underwater survey of biodiversity on transects, it was collected a
unique database of the characteristics and indicators of biomass distribution, photographs, fixed
depth of distribution certain groups of organisms. A preliminary analysis showed some spatial pat-
terns of change in the distribution of living organisms, relationship between characteristics of
biocenosis with depth, substrate composition of the ocean floor, water area location in the general
system of islands and bays, within is formed a specific circulation of ocean waters.

Authoring development team decided to present the results in two versions: scientific and
popular, that had influenced on the further choice of hardware. In the process of creating scientific
version based on ArcGIS the following results and spatial models to represent biological diversity
were obtained: 1. General digital elevation model (DEM) near «Academician Vernadsky» station
was created based on existing maps of the territory with clarifying the key areas based on meas-
urements on transects and visual perception of the territory during the dives. In the ArcGIS
ArcScene application environment was configured three-dimensional terrain visualization model.
2. It was started the development of GIS database with the results of all investigations of biota —
georeferencing of transects and points of underwater studies, adding depth measurements of bio-
mass, characteristics of the biota, forming links to the database of underwater photographs. Addi-
tional function was configured for operative work with attribute information. Thus, photographs of
underwater diversity, obtained by researchers at every meter during dive on transects, were fixed
with georeferencing in database. They are also interactively accessible in the process of working
with ArcGIS project through the hyper-links. The output of all characteristics of the biota from the
attribute table was also configured; filling a database is still underway. 3. Based on the DEM, using
functions of ArcGIS 3D Analyst profiles along already studied transects were built, as well as in
areas of promising research. The profiles stored in the database can be displayed on request, as
well as photographs.

Another version of the access to spatial models — limited-presentation, popular. The devel-
opment of the popular version of the spatial modeling of biodiversity near the station based on au-
thors’ software code and open web-based solutions (HTML, CSS, Java-script; Cortona) was initiat-
ed. Popular version can be run through most modern web browsers based on Web-Kit and
HTML *, and thus may be available to the public, which was the original objective of its creation.

Established scientific GIS version and popular Web based version of spatial models of the
territories and water areas near the Antarctic station «Academician Vernadsky» open up promising
opportunities and innovative approaches to the analysis of the distribution of species and require
further filling the database with biological information. It is also interesting to conduct further geo-
graphical comparison of biological data and materials about other specialized research near the
station.
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NEPCNEKTUBbI PA3SBUTUSA CUCTEM ®YHKLIMOHANBbHOW OUATHOCTUKN
WHXEHEPHbIX COOPY>XEHUN

C.A. UbibynbHuk
HauuoHanbHbIl mexHu4eckul yHusepcumem YKkpauHbl «Kuesckul nonumexHudeckul uHcmumymy, Kues,
tsybulnik.s.a@gmail.com

MexayHapoHble OOroBopbl SIBASKOTCA OCHOBHBbIM MCTOYHWKOM MEXAYHapOo4HOro npasa, u
YKpavHa OomkHa BbINOSHATL CBOU 06A3aTenbCTBa B pamMKax NpaBOBbIX akTOB MO 3KONOMM4YeCckon
BGe3onacHoCTW parioHa AHTapKTUKK. B CBA3N C 3TUM MU3-3a pUcka BO3HUKHOBEHMS aBapUMHbLIX CU-
Tyauuin (Hanpumep, yTedku Tonnmea M3 pesepsyapa unu TpybonpoBogoB, YTO B 3aBUCUMOCTU OT
X MaclwTaboB MOXET NPMBECTU K YXYOLUEHUIO 3KOSTIOMMYEeCKOro COCTOSIHUS UMW K 3KONOrMyeckom
Katactpode) Ha YKpPauHCKOM aHTapKTUYecKoW cTaHuum Akagemuk BepHagckuii pekomeHayeTcst
yCTaHOBKa CUCTEMbI paHHero npeaynpexaeHus yTeukn Tonnmea.

Ha cerogHawHMM geHb Gnarogapsi CBOEMY LUMPOKOMY CNEKTPY BO3MOXHOCTEN Takue cpea-
CTBa (PYHKLUMOHANLHON OMArHOCTUKK, Kak CUCTEMbl paHHero npeaynpexgeHus, nonyyvnu 6onb-
LWOe pacnpocTpaHeHne B caMbiX PasfnnyHbIX cpepax NMPOMBLILLFIEHHOCTU, B TOM YUCIE C Lenbio
KOHTPONS  pe3epByapoB [ANs  XpPaHEHWs  3KOMOrMyeckn onacHblx BewecTB. Passutue
3TUX CUCTEM He CTOUT Ha MecTe, a NPOUCXOAMT NOCTOAHHO, HO B BONLLUMHCTBE CriyvyaeB cocpefo-
TOYEHO Ha YCOBEPLUEHCTBOBaHMM NEPBUYHLIX NpeobpasoBaTenen Ansa bonee TOYHOro N3MepeHUs
ANarHoOCTUYECKNX NapaMeTpoB.

ABTOp npepnaraeT BBECTU B CUCTEMY PaHHEro npeaynpexaeHns yTeyku Tonnmea nogcuc-
TeMbl MPOrHO3MPOBAHMUA M BU3yanu3auun, KOTOpble OOSDKHbI OCYLLECTBNATb COBOKYMHOCTb MO
KparvHen mepe criefyoLwmx onepauui: npeobpasoBaHne UCXOAHLIX OAHHBIX U UX BBOA B MOAenNb
(reoMeTpUYeCKyo NN MMUTaLMOHHYIO); BU3yarbHOe npeactaBneHne areMeHToB MOAenMpyemoro
obbeKkTa 1 ynpaBrneHus Mogenbio; MMUTaUMIO B3aMMOOENCTBUSA SNEMEHTOB KOHCTPYKUUKN (MMUTa-
UMOHHOE MoaenupoBaHue); obpaboTky 1 BuU3yanbHOe OTODOpaxkeHue pesynbTaToB MOAenvpoBa-
HUs. PeanusoBaTb nogcuctemMy nporHo3npoBaHUs BO3MOXHO Ha OCHOBe Tak HasblBaeMblx CAE-
cuctem (Hanpumep, ANSYS), a nogcuctemy Busyanumsaumm — no NPUHLMMNY, KOTOPbIA UCMOSb3YOT
CUCTEeMbIl percTpaumm n Budyanusauun asmxeHns. CoBeplUueHCTBOBaHWe nporpammMmHoro obecne-
YeHUs N TpeXMepHOWN rpadukun, a Takke TEXHOMOrMM 3axsaTta ABMXEHUS NPUBENO K MOSBIIEHWIO
ngeun o BHegpeHUn 3Toro NpUHUMNa B AMarHOCTMYECKYO annapartypy.

TunnyHas cuctema 3axsaTta ABMXEHUSA npeacTtasnseT cobon Habop AaTYMKOB, CBA3AHHBLIX C
KOHTpOnMpyeMblM 06bekToM. KoMnnekc gaT4yMKoB, yCTaHaBNMBaeMbIX Ha OObEKT KOHTpONSA U pa-
DoTalLWmX Ha OCHOBE PasnU4YHbIX PU3NYECKUX NPUHLMMOB, NO3BONSAET OTCMeXuBaTb, Hanpuvep,
nepemMeLLeHne dneMeHTOB KOHCTPYKUMN NS OLEHKU TeKyLero Hanps»keHHO-0edopMNpoBaHHOIo
COCTOSIHUA NyTeM CO34aHuUs KOMMNbIOTEPHOW aHUMauun. MIHdopmMaumsa ¢ gaTyvMkoB NocTynaeT Ha
koMmnbloTep 1M obpabaTbiBaeTcs COOTBETCTBYIOLWMM NporpaMmHbiM obecrnedyeHveM, Gnarogaps
YeMmy BOCCO3[aeTcs MaTteMaTuyeckoe onucaHue OBWXeHUn obbekTa, KOTOpoe, B CBOK ovepenb,
ncnonb3yeTca ANs «OXuBreHua» ero mogenu. K npumepy, ecnn ectb MHXEHepHoe Unu CTpou-
TernbHOEe COOpYXeHMe, Ha KOTOPOM pacrofioXeHa cuctemMa 4aTyMKoB, U ero TpexmepHasi Mogerib,
TO Ha mogernu ByayT oTobpaxaTbCsl Te e U3MEHEHUS, YTO NPOUCXOOAT C O6bEKTOM.

[MporHo3npoBaHWe ocyLlecTBNSEeTCS NyTeM BBeAEHUSA NPOrHO3HbIX 3HAYEHWUN, NOMyYEeHHbIX B
xode craTuctnyeckon obpaboTkn BXOOHLIX OaHHbIX U Pe3ynbTaToB U3MEPEHUN, B TPEXMEPHYHO
mModenb obbekTta. [Nocneayollee MMUTALMOHHOE MOAENUPOBaHWE MOKa3biBaeT M3MEHeHWe Ha-
NPsXeHHO-AeOPMMPOBAHHOIO COCTOSHUSA 0ObeKTa, CpaBHMBaET pes3ynbTaT C NOPOroBbIMU 3Ha-
YeHUsSMU U Mpu HeoBXOAMMOCTU BKMOYaeT npeaynpeamnTenbHbii curHan. 3T onepaumm MoryT
OCYLLIECTBIIATLCH Kak MOMHOCTLI0 MpOrpaMMHO (B aBTOMaTU3MPOBAHHLIX CUCTEMAX), TaK U Mo KOH-
TporieM Yyenoseka-onepaTtopa B aBTOMaTUYECKMX CUCTEMAaxX paHHero npeaynpexaeHnsa unv guar-
HOCTUYECKUX KOMMNEeKcax.

MepcnekTBHBIMU HaNpaBreHNAMN Pa3BUTUS Takke MOryT BbITb: TexHonorun 6ecnpoBogHoO-
ro NMMTaHUsa 1 ONTUYECKOWN Nepefadn AaHHbIX, HEMPOHHbIE CETU U TOMY NOOBHOeE.
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DEVELOPMENT PERSPECTIVES OF SYSTEMS OF FUNCTIONAL DIAGNOSTICS OF
ENGINEERING STRUCTURES
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International treaties are the primary source of international law and Ukraine must fulfill its
obligations under the regulations of environmental safety of the Antarctic area. In this regard, is
recommended to install an early warning system of fuel leaks at the Ukrainian Antarctic Vernadsky
Station because of the risk of accidents (eg, fuel leakage from the tank or pipeline, which, depend-
ing on the scale, can lead to a deterioration of ecological conditions or to ecological disaster).

Such means of functional diagnostics as early warning systems became widespread in vari-
ous fields of industry, thanks to their wide range of features including monitoring of storage tanks
with environmentally hazardous substances. The development of these systems does not stand in
one place, it proceeds constantly, but in most cases concentrated on improving sensors for more
accurate measurement of the diagnostic parameters.

The author proposed to add prediction and visualization subsystems to the early warning
system of fuel leaks. They should perform the next set of operations: converting raw data and its
input into the model (geometric or simulation), a visual representation of the elements of the simu-
lated object, model management, simulation of interaction of structural elements, processing and
visualization of simulation results. Implementation of prediction subsystem is possible on the basis
of so-called CAE-systems (eg, ANSYS). Visualization subsystem can be implemented on the basis
which is used by motion capture systems. Improving of software, 3-dimensional graphics and mo-
tion capture technology has led to the idea of implementing this principle in diagnostic equipment.

A typical motion capture system is a set of sensors associated with the controlled object.
Complex of sensors, which work on the basis of different physical principles and are installed on
the test object, allows monitoring, for example, movement of structural elements for the current
stress-strain state determination by the means of computer animation. Information from the sen-
sors goes to a computer and processed by the appropriate software, recreating the mathematical
description of the motion of an object, which is used for the "revival" of the model. For example, if
you have an engineering or building structure, a system of sensors installed on it and its three-
dimensional model, the model will show the same changes that occur with the object.

Prediction is performed by adding predictive values, obtained during the statistical pro-
cessing of the input data and the results of measurements, in the three-dimensional model of the
object. Subsequent simulation shows the change in the stress-strain state of the object, compares
the result with the threshold values and, if necessary, turns on a warning signal. These operations
can be carried out entirely by software or under the control of a human operator in the automatic
early warning systems and diagnostic complexes.

Perspective directions of development can also be: wireless power technology, wireless opti-
cal data transfer technology, neural networks, and others.
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OCOBJIUBOCTI NCUXONOr4YHOro CTAHY AHTAPKTU4YHUX 3UMIBHUKIB
Y MAJIOMY KOJIEKTUBI MPU TPUBATIA COLUIATNBHIA I30n4ALII

M.P. binokiHb, €.B. MoiceeHko
HaujorarnbHuli asiayitiHut yHisepcumem, m. Kuig, e-mail: bilokin.m@gmail.com

MpodeciiHa AianbHICTL NOANHW B AHTapKTUUi Nos’sa3aHa 3 nepebyBaHHAM Yy cepefoBuLLi
Mano4mcesibHOro KONeKTUBY B YMOBaX coLialnbHOI i cekcyanbHOT agenpuealdii, He3BUYHOT MiHNNBOC-
Ti | aKTMBHOCTI NpUpoaHMX haKkTopiB OOBKINMS, Wo 36inblye BMMOrM Ao aganTtauinHoi 30aTHOCTI
opraHiamy. B pesynbTaTti NOCUNEHOro HanpyXeHHs aganTauinHMX MexaHi3aMiB MOXyTb PO3BMBaTUCH
nopyLeHHsa aganTtauil, Wo NposABNAETbCH PI3HOMAHITHUMWU po3nagammn NCuUXiyHnX Tta ncmxodisio-
NOTYHUX (PYHKLIN, @ TaKOX BUHUKHEHHSIM YMOB, LLIO CMIPUSAIOTb NOTPLUEHHIO MCUXOSOrYHOro Knima-
TY B KONEKTUBI.

MeTa poboTu: gocniguTn MexaHiamun nopyLueHb NcuxoisioNnoriyHoro cTatycy aHTapKTUYHUX
3MMIBHUKIB Nig BNSIMBOM eKCTpeMarnbHMUX YMOB AHTApPKTMKN, BU3HAYUTU 4OAATKOBI NCMXONONiYHI Ta
NCcuxoqidionorivyHi NOKasHUKN OLHIOBAHHA OCOBUCTICHMX XapaKTepUCTUK, YOOCKOHANUTU TEXHOMOTI|
NpominakTMkn NopylweHb MCUXOMOoriYHOT aganTauii Ta po3pobuTn pekomeHgauil 40 NOAONAHHS
KOHQMIKTHUX CUTyauin, siKi MOXYTb BUHMKATU MK YfieHamMu Marnoro KOMeKTUBY aHTapKTUYHOI
CcTaHLji.

O6car poboTh BKMOYAB KOMMEKCHE 0BCTEXEHHS (MCUXONOriYHE TECTYBaHHSA, pUTMOKapaio-
rpacdis, enekrpoeHuedanorpadisi) y4acHuKIB ABOX eKinaxiB 3UMIBHWUKIB aHTApKTUYHOI CcTaHuji (24
yonosiku BikoM 25-50 pokiB) Ha eTanax mMeau4Horo BiAGOPY, HA aHTAPKTUYHIMA CTaHUil Ta nicns
TpuBanoro nepebyBaHHA B AHTapKTULI.

lMokasaHo, Lo TpuBana ekcneanuinHa gisinbHICTb MOXe CynpoBOAXKYBaTUCE 3MiHAMK ocobun-
CTICHUX NCUXOMOrYHUX SKOCTEN 3UMIBHUKIB, @ TaKOX HaOJIMLLKOBOK EKCMpecietd OKpeMmnxX Xapak-
TEPUCTUK NCUXIKK, WO NIATBEPAKYETLCA pedynbTataMy NCUXOSOrYHOrO TECTYBAHHS i 3MiHAMK Mo-
KasHuKiB enektpoeHuedanorpadii. [podinaktMka NcMxonoriyHMX nopyleHb Ta cuctema nogo-
NaHHA KOHMNIKTIB (MCMXOEMOUIMHUX peakuin) ceped YneHiB Manoro KONekTMBY 3UMIBHUKIB, SKi
TpMBanuMn Yac CnifkylTbCA MK COOOH0 B i30/1bOBaHUX Bif 3BMYHOrO COLiyMy yMOBax npu nepma-
HEHTHIN HeraTuBHIN Ail Ha ncmMxodisdionoriyHi dyHKUiT KOMMNNEKCy ekcTpemarnbHuX dakTopis, no-
BWHHA MaTK BaraTopiBHEBY CTPYKTYpPY, LLO BKMAOYAE NepenoBi TEXHOMOrII OLiHIOBaHHA ocobucTic-
HUX MCUXOMOrYHUX i NCUXOMi3iONOriYHNX XapakTepuUCTUK LWe Ha eTanax Biabopy, HOBI TEXHOMOTIi
edeKTUBHOI BioperynsuinHoi Ta ayTOTPEHIHroBOI KOPEKLii NCUX0eMOLIMHMX NOpYyLUeHb Ha aHTapkK-
TWUYHIN CTaHUji, @ TaKOX NaToreHeTUYHUI IHOMBIAYaNnbHUI NiAXi4 0O 3aCTOCYyBaHHA peabiniTauiiHnx
TeXHOMorin nicnga ekcneguu,ii.
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FEATURES OF PSYCHOLOGICAL ANTARCTIC WINTERERS IN SMALL STAFF AT
LONG SOCIAL ISOLATION

M. Bilokin, Y. Moiseyenko
National Aviation University, Kyiv, e-mail: bilokin.m@gmail.com

Professional human activities in Antarctica associated with being among the minority staff in
terms of social and sexual deprivation, unusual activity of natural variability and environmental fac-
tors that increase the adaptive capacity requirements of the body. As a result of increased stress
adaptation mechanisms can develop a violation of adaptation that is manifested by various mental
disorders and physiological functions, and the emergence of conditions that contribute to the dete-
rioration of the psychological climate in the team.

Objective: To investigate the mechanisms of violations of psycho-physiological status of Ant-
arctic winterers under the influence of extreme Antarctic conditions, determine additional psycho-
logical and psycho-physiological performance assessment of personal characteristics, improved
technology prevention of psychological adaptation and develop recommendations for overcoming
the conflicts that may arise between members of a small collective Antarctic station.

The scope of work included a comprehensive examination (psychological testing,
rhythmocardiography, electroencephalography) members of two crew wintering Antarctic stations
(24 men, aged 25-50 years) during medical selection at the Antarctic station and after a long stay
in Antarctica.

It is shown that lasted forwarding activities may be accompanied by changes in personal
psychological qualities winterers and excessive expression of certain characteristics of the psyche,
as evidenced by the results of psychological testing and changes in EEG parameters. Prevention
of psychological disorders and conflict resolution system (psycho-emotional reactions) to the
members of the small team winterers, long talk among themselves isolated in their traditional soci-
ety in terms of permanent negative effect on the physiological functions of complex extreme factors
should be tiered structure that includes advanced technology assessment personal physiological
characteristics at the stage of selection, new technologies and effective bioregulation correction
psychoemotional disorders at the Antarctic station and pathogenetic individual approach to the
application of rehabilitation engineering after the expedition.
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UCNOJNb30OBAHUE LIBETOUMIMYIIbCHOIO BO3OENCTBUA ANA KOPPEKL MU
HAPYLWWEHWUNA NCUXO3MOLMNOHAJIbHOIO COCTOAHUA YEJNTOBEKA B
AKCTPEMAJIbHbIX YCITIOBUAX

A.B. boliko, E.B. MouceeHKo
HauuoHarnbHbIl asualyuoHHbIU yHUsepcumem, 2. Kues, boyko anna95@ukr.net

N3BeCTHO, YTO COCTOSIHME XPOHWYECKOro CTpecca M MOBTOPHbIE 3aTshKHble OoTpuuaTeribHble
3MOUMK Y YeroBeKa MOryT Bbl3BaTb MaTONOMM4Yeckne COCTOSHUA — HEBPO3bI, NcuxonaTuu, 3abone-
BaHWSA BHYTpeHHUX opraHoB. C yBenvyeHneM cpoka npebbiBaHUsA B 3KCNEANLMOHHbLIX YCNOBUAX Ha
aHTapPKTUYECKMX CTaHUMAX Bpayammn 3adpuMKCMpoBaHO Bo3pacTaHue Konnyectsa Xanob Ha obLyyto
cnabocCTb, HapyLeHWs CHa, pasapaXXuUTerbHOCTb, BCMbINbYNBOCTb, 3aMKHYTOCTb, AENpPeCccuto, Tpe-
BOXHOCTb U Apyrve HapyLleHUs B HEPBHO-NCHMXmnyeckon cipepe. MNpodunakrnyeckne meponpuatns
He NO3BOJIAOT NOMHOCTLIO NPefoTBPaTUTL Pas3BUTUE HEPBHO-NCUXUYECKNX PACCTPOMCTB, a TOMbKO
AatoT Noka YTO BO3MOXHOCTb YBENUYNTL BpeMs nNpebbiBaHWs B UISBMEHEHHbIX YCNOBUAX CyLLECTBO-
BaHuMS.

[na BoccTaHoBUTENbHOW Tepanun OBbIYHO NMPUMEHSATCS NCUXOTPOMHbIE CpeacTBa, TpaH-
KBUnmM3aTopbl, aHTugenpeccaHtol. OfHako ANUTernbHOE MWCMomnb3oBaHue apMakonorm4yecknx
npenapaToB NPV NeYeHn! AaHHbIX PAaCCTPOMCTB COMNPSHXKEHO CO 3HAYUTENbHLIMU TPYOHOCTAMMU, K
KOTOPbIM OTHOCATCH: BO3HUKHOBEHWE «NEeKapCTBEHHOW 3aBUCUMOCTUY, UHBIX NOBOYHBIX N Hexena-
TenbHbIX 3EKTOB, a TakkKe Yy 3HAa4YMTENbHOM YacTh BONbHBLIX — PE3NUCTEHTHOCTb K MPOBOAUMON
Tepanuu. [oaToMy BaXkeH MOMCK HOBbIX METOA0B Tepanuu NCUXMYeckon aesagantauuu.

OaHuM 13 3hdPeKkTUBHBIX Be3meanKaMeHTO3HbIX METOOO0B fledYeHus, NPoOUNakTuKM N pea-
ounuTauMn nNpu HapyLlleHUaX MCMXOU3NONOTrMYEeCKoro COCTOSIHUS YerioBeka SBNsAeTcs MeTos
LBETOMMIMYMNbCHOrO BO3AEWCTBUSA Ha 3pUTENbHBLIN aHanu3aTop, CoYeTalLlun uBeToTepanuio U
buoputmoTepanuio. Kopperupyrowee BO3OeNCTBME OCYLLECTBISAETCA WMCKYCCTBEHHbIM BUAWMbBIM
CBETOM Yepe3 3pUTenbHbIN aHanu3aTop, YTO NPUBOAUT K akTMBM3aLMM U HOpManu3auun peryns-
TOPHbIX CUCTEM LIeHTPanbHON HEPBHOW CUCTEMBI.

BrvoputmMoTepaneBTu4eckas CywHOCTb MeTOA4a CBsid3aHa C PUTMUYECKOW Nofayen CBeTOBOro
curHana, 4to cnocobCcTByeT HopManusaumm BOCNPUATUSA 3pUTENBHOMO aHanusaTtopa n 6uoputmos
YyHKUMIA OpraHn3ma, KoTopble ObiBatOT HapyLleHbl Npu AeCUHXPOHO3HLIX paccTpomMcTBax, NOCT-
CTPECCOBbLIX NPOSIBMIEHNSIX, Pa3MyHbIX 3ab0neBaHnAaX BHYyTPEHHUX OPraHoB U HEPBHOW CUCTEMBbI.

Ona noateepxaeHNs 3PEeKTUBHOCTN KOPPEKUMM MNCUXO3IMOLMOHANbHBLIX PacCTPONCTB
ncnonb3yTcs pesynbTaTbl 0b6cnegoBaHUA, NPOBOAMMBIX OO M MOCNe Kypca BO3OeNCTBUS
C MOMOLLbI0 NCUXOU3NONOrMYECKOro TECTUPOBAHMSA (TECT CaMOOLEHKM TpeBoxXHoCTN Cnvnbepre-
pa-XaHuHa, wkana CAH — camouyBCTBUE, aKTUBHOCTb, HACTPOEHUe, Wkana [amunbToHa no oueH-
Ke OenpecCMBHOIO COCTOSIHUS M YPOBHA TPEBOXHOCTU), @ TakkKe UCCneaoBaHUSA 3neKTpuyecKomn
aKTUBHOCTW KOPbl FOSIOBHOrO Mo3ra (anekTpoaHuedanorpadus).

MoXHO NpeanonoXuTb, YTO NPUMEHEHME LBETOMMMYNbCHOM CTUMYNSAUMU AN KOppeKuuu
1 NPOUNAKTUKN MCUXO3IMOLIMOHANBHBLIX PACCTPOUCTB Y aHTAPKTUYECKUX 3MMOBLLMKOB B 3KCneam-
LUMOHHBIX YCMOBUSIX HA aHTapPKTUYECKOW CTaHUMU MOXEeT ObiTb 3(pdEeKTUBHBIM AOMNOMHEHNEM K
TPaAVLMOHHOM cucTeme nevebHo-NpouUNakTU4ecKnx MeponpuaTmm.

OhEKTNBHOCTL BO3AENCTBUS MCKYCCTBEHHBIM BUMAMMbIM CBETOM Y MNALUUEHTOB C Bbl-
paXXeHHbIMU TPEBOXHO-(POBMYECKMMN NPOSABNEHUSMU MOXeT OblTb aHanormyHa OeucTBUIO He-
KOTOpbIX adanToreHoB, aHTUAENpPeccaHToB, CefaTUBHbIX CPeaCcTB W TPaHKBUNN3ATOPOB,
TeM Boriee YTO OH He MMEeEeT XapaKTepHbIX AN HUX MNOBOYHbIX aPPEKTOB N 0bBnagaeT Mnosoxu-
TenbHOM CaMaToTPOMNHON HanpaBneHHOCTL. Kpome Toro, LBeTOMMMYyNbCHas Tepanusa no3sonseT
CHU3UTb A03bl MPUMEHSEMbIX NPENapaToB U YMEHbLUNTb CPOKU fleYeHns 60NbHbIX.
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USING COLOR PULSE EFFECTS FOR CORRECTING PSYCHO-EMOTIONAL STATE
PERSON IN EXTREME CONDITIONS

A.V. Boyko, E.V. Moiseyenko

National Aviation University, Kyiv, boyko anna95@ukr.net

It is known that a state of chronic stress and repeated prolonged negative emotions in hu-
mans can cause pathological conditions - neuroses, psychopathy, diseases of internal organs.With
increasing length of stay in the expedition conditions at the Antarctic stations doctors recorded an
increase in of complaints of general weakness, sleep disturbances, irritability, irascibility, isolation,
depression, anxiety, and other disorders of nervous and mental health problems. Preventive ac-
tions do not completely prevent the development of neuropsychiatric disorders, and only give yet
possible to increase the residence time in the changed conditions of existence.

For regenerative therapy usually applied psychotropic drugs, tranquilizers, antidepressants.
However, prolonged use pharmacological preparations in the treatment of these disorders, in-
volves considerable difficulties, which include: the emergence of "drug dependence" other side and
undesirable effects, as well as resistance to therapy significant proportion of patients. Therefore, it
is important to search for new therapies psychological maladjustment.

One of the most effective non-drug methods of treatment, prevention and rehabilitation of
disorders of human psychophysiological state is the method color pulse effects on the visual ana-
lyzer that combines the color pulse physiotherapy and biorhythms therapy. Corrective action is
carried out artificial visible light through the visual analyzer, which leads to activation and normali-
zation of the regulatory systems of the central nervous system.

Bioritmotherapy essence of the method is associated with a rhythmic light signal, which helps
normalize the perception of the visual analyzer and biorhythms body functions that could be im-
paired in desynchronosis disorders, post-stress manifestations of various diseases of the internal
organs and the nervous system.

To confirm the effectiveness of psycho-emotional disorders correction used the survey re-
sults before and after the impact with the help of psycho-physiological testing (assessment test
anxiety Spielberger-Hanin, scale HAM - health, activity, mood, Hamilton scale assessment depres-
sive state and the level of anxiety), as well as the study of electrical cortical activity (EEG).

It can be assumed that the use of color pulse stimulation for correction and prevention of
psycho-emotional disorders in Antarctic winterers in expedition conditions at the Antarctic station
can be an effective complement to the traditional system of treatment and prevention.

The effectiveness of artificial visible light in patients with severe anxiety and phobic symp-
toms may be similar to the action of some adaptogens, antidepressants, sedatives and tranquiliz-
ers, but does not have their characteristic side effects and has a positive somatotropic orientation.
In addition, the color impulse therapy helps to reduce the dose of the drugs and reduce the time of
treatment.
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EKCIMNPECIA OCOBUCTICHUX NMCUXODISIONONYHUX XAPAKTEPUCTUK
3MMIBHUKIB Y NPOLIECI TPUBAJIOT ADANTALII O YMOB AHTAPKTUKHU

€.B. MoiceeHko', C.-A.h. Madsip?, O.E. Koeaneecbka?, O.A. [any3uHcbkuii?
" HauioHanbHul aHmapkmu4Huli Haykosuli yueHmp MOH YkpaiHu, m. Kuig, moiseyenkoev@gmail.com
% MixHapodHa epomadcika akademiss «Modyc Konopicr, m. Kuis, stefan-madyar@ukr.net

TpuBana coujanbHa i3onAuisa Manoro KonekTuBy daxisuiB B eKCTpeMarnbHMX yMOBax aHTapkK-
TUYHOI ekcneguuii noe'asaHa 3 npobrnemamu 0coBUCTICHMX ocobnmBocTen, NcuxodisionorivyHoT
aganTauii Ta popMyBaHHA NCUXONOTIYHOro KNiMaTy BcepeaunHi kKomanau. Mpu uboMy SKICTb XUTTS |
npauesfaTtHiCTb ydacHUKIB ekcneguuii 6arato B YoMy 3anexaTb Big ocobnueocTen peanisauii iH-
AuBigyanbHUX aganTMBHUX BnactusocTen. OgHak ncuxodisionoriyHmii Bigbip Ta TpeHiHr npu nia-
roToBLi KOMaHAM He Jae NOBHOI BMNEBHEHOCTI B a0eKBaTHOCTI pO3pOOKN NPOrHO3HUX i NpodinakTu-
YHUX 3axofiB, O MOxe ByTu NoB'A3aHO 3 MO3aiYHMMK NPOSIBAMW BNIIMBY KOMMEKCY NOOyTOBUX Ta
NPUPOAHUX eKkcTpemanbHux daktopis. ToMy MeTa AocnifXeHb nonarana y 3'9cyBaHHi AVHaMIKu
CYMILLEHHSA OCOBMCTICHUX MCUXOMI3IONOriYHMX XapakTepucTUK Ta MCUXOSIONYHOI 3rypTOBaHOCTI
3MMIBHUKIB NPOTArOM PiYHOT aHTApPKTUYHOI ekcreamuil, a TakoX Yy BM3HAYEHHi LWNsSXiB YAOCKOHa-
NeHHsA MeToAiB NPOdINaKTUKM Ta KOpeKLUil HeraTUBHUX NPOSIBIB.

JdocnigXeHHs BUKOHyBanucb 3a yyacTi 12 aHTapKTUYHUX 3MMIBHUKIB CTaHUil Akagemik Bep-
Haacbkui (YonoBsiku y Biui 24—-55 pokis) XIX-oi YAE. [1na o6CTexXeHHA 3UMIBHWUKIB BUKOPUCTOBYBA-
nuce MeToau enektpoeHuecdanorpadii, enektpokapgiorpadii, TectysaHHs (CAH, konboponpe-
depeHuinHmi Tect BIOKOJIOP-I, ayTocouiomeTpisi, Benoeprometpiis).

[ocnigXeHHs npoBoaMnNCL OO ekcneauLii, B peXXumMi MOHITOPUHIY, B Nepiof 3uMmiBni Ta nicns
ekcrneguuii. O6pobka pesynbTaTiB OCNIAXEHHS BUKOHYBanacsa CTaHgapTHUMKM MeTogaMu.

Ha noyaTtkoBOMy eTani npy MeauyHoMy OBCTeXeHHi KomaHOM 3MMiBHUKIB Byno BigibpaHo
0Ci0 nepeBaXKHO CaHrBiHIYHOrO TUMY, 3i CTINKMMW MOpPanNbHUMKN AKOCTAMK, NO3NTUBHOK MOTUBALEID
i BPIBHOBaXX€HUMW BHYTPILLIHLOrPYNnoOBUMW B3aEMUHAMMW.

PesynbTatn aytocouiomeTpii AeMOHCTpYBann onTuMarbHy iepapxidyHy CTPYKTYPY KONEKTUBY.
Pesynbtatv ncmxodisionoriyHOro MOHITOPUHIY B NPOLECi 3UMIBAI NOKa3anu HasiBHICTb CE30HHUX
3MiH Cy0'eKTUBHMX i OB6'EKTUBHNX OLIHOYHMX MOKa3HWKIB NCMXOEMOLINHOro CcTaTycy, siKi Manu YiTky
iHamBigyanbHicTb. [Npn UbOMY B OKpemMux 3MMIBHUKIB eKcnpecyBanucsa Aesiki OCOBUCTICHI SKOCTi 3
Kopensuielo 3 4ECUHXPOHO3HUMM MOPYLUEHHSMW | NOCUAEHHSIM O3HaK AENPeCcUBHOCTI. Taki 3MiHK
HeraTUBHO BigOMBanNMCb Ha nNpaue3gaTHOCTI, CTaHi BHYTPILLHLOKONEKTUBHUX B3AEMUH i Npu3Benmn
00 OesKoro pos'egHaHHs 3 hopMyBaHHSAM MiKporpynu. 3acToCoBYBaHi MeTOAM KOpekuii Ta ayToT-
PEHIHr JaBanu KOPOTKOYACHI NO3UTUBHI eheKTn, 0gHaK B OKPEMUX YYaCHUKIB ekcrneauuii 03Haku
aenpecii 3depernuca Ao KiHus ekcrneguuii Ha Thi NOCUNEHHSA NOKa3HWKIB eMoLinHoro ¢haktopa y
OinbLuocTi anmiBHKKIB. icns ekcneguuii 6yno 3apeecTpoBaHo BiAMIHHI Big BUXigHOro (goekcnegu-
LiMHOro) piBHSA ayToCOLiOMETPUYHI Ta KorbopornpedepeHLiHi NoKasHUKK, SKi ceigyaTb Npo Heob-
XigHICTb 3acToCyBaHHsS MeToaiB peabiniTauii.

Taknum 4YMHOM, NCMXOQi3iONOrivHI AOCMIOKEHHA 3UMIBHUKIB B YMOBaX AHTaAPKTUKX 4O3BONNIN
OLHWTW AesiKi 3aKOHOMIPHOCTI 3MiH OCOBUCTICHUX XapaKTepucTUK, 3'AcyBaTv yMOBU i hakTopw, SKi
HeraTMBHO BNNUBAKTb Ha (POPMYBAHHS ONTUMANbHUX B3AaEMWH Y KOMEKTUBI, HAMITUTWU LUMSAXU
NPOMINakTUkn MOXIMBUX PO3NagiB, O AMKTYE HEOBXiOHICTb NPOLOBXEHHS NPUUIbHUX PoBIT Y
AaHOMY HanpsiMKYy.
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THE EXPRESSION OF PERSONAL PSYCHOPHYSIOLOGICAL CHARACTERISTICS
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Prolonged social isolation of small team of experts in the extreme conditions of the Antarctic
expedition related to the problems of personal characteristics, psychophysiological adaptation and
psychological formation of "climate" within the team. At the same time, the quality of life and per-
formance of members of the expedition depends on the implementation details of individual adap-
tive traits. However, psychophysiological selection and training during the preparation of the team
does not give full confidence in the adequacy of the development of forecasted and preventive
measures that may be associated with the mosaic symptoms of influence of complex domestic and
extreme natural factors.

Therefore the purpose of researches consisted in finding out of dynamics of combinations of
personality psychophysiological characteristics and psychological cohesion of Antarctic winterers
during the annual Antarctic expedition, as well as to identify ways to improve methods of preven-
tion and correction of negative symptoms.

Research carried out with the participation of 12 Antarctic winterers station Akademik
Vernadsky (men aged 24-55 years) XIX-th UAE. For winterers survey methods were used: electro-
encephalography, electrocardiography testing (SUN, method of colour preferences testing
"BIOKOLOR - I, method auto sociometry, bicycle ergometry).

The studies were conducted before the expedition, in monitoring mode, during and after win-
tering expedition. Processing of the results of research was carried out by standard methods.

In the initial state of the medical selection of team of winterers, the expedition members were se-
lected with a predominantly sanguine type, stable moral character, motivation, positive and bal-
anced intragroup relationships.

The results of auto sociometry showed optimal hierarchical structure of the team. The re-
sults of the psycho-physiological monitoring during winter showed the presence of seasonal
changes in subjective and objective performance indicators of mental and emotional status, which
had a clear identity.

However, some individual winterers were expressed by some personal traits, manifestation
of them correlated with the influence of jetlag (desynchronosis) disorders and increased symptoms
of depression.

Such changes have a negative impact on the quality of working efficiency, and on the collec-
tive relations, and led to some dissociation with the formation of micro-group. The methods of cor-
rection and auto-training were given intermittent positive effects, however, for some members of
expedition the signs of depression were saved until the end of the expedition against the back-
ground of strengthening indicators of emotional factors most winterers. After the expedition the
level indicators of auto sociometry and colour preferences testing were registered and showed
the difference from the baseline (before forwarding) levels that indicate the need for rehabilitation
methods.

Thus, physiological research winterers in the Antarctic allowed providing for some patterns
change personal characteristics, to determine the conditions and factors that affect the formation of
optimal relationships in the team, to identify possible ways of preventing disorder that dictates the
need to continue work aiming in this direction.
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AOCNIMKEHHA BMNJIIUBY IHOPA3BYKY HA ®YHKUIIO KPOBOOBII'Y Y
3UMIBHUKIB HA AHTAPKTUYHIA CTAHLIT AKAOEMIK BEPHALCbKUN

€.B. MoiceeHko, O.l. llawyk, O.0. TpywuH, H.B. epwyH

HauioHanbHul asiauitiHuli yHieepcumem, Kuis, nata.gershun@mail.ru

HanbinbLwi 3HayeHHs cepeAHbOro piBHA iHPPa3BYKY B perioHi aHTapKTUYHOI CTa-
HUiT B AianasoHi 6-7 'L, cnocTepiraloTbes 3 JIMNHA N0 BEPECEHb, HANHWXYNN — y Bepes-
Hi. PasoMm 3 TUM iCHylOTb MepioanM KOpPOTKOYaACHUX MepeBULLIEHb NOPOry YyTNUBOCTI,
HaBiTb Y BIQHOCHO crnokinHui Yac. Npun cepeaHboMy piBHi doHy 60 ob cnocTtepiratoTbca
cnnecku, Wwo nepesuwytoTb nopir B 90 gb. Y Takmx ymoBax Asns 3MMIBHUKIB Ha CTaHLiT
(ocobnmBo Npy NOpyLUEHHAX aganTauil) ue Moxe Npu3BecTy OO0 MOoripleHHs npaues-
AATHOCTI Ta MNCUXONOTYHOro CTaHy. Y 3B’A3KY 3 UMM BUBYEHHS peakLii opraHiamy 3unmi-
BHUKIB Ha Ait0 iHPpa3ByKy AOCUTb aKTyaribHe.

MeToto gaHoi poboTh € OOCNIAXKEHHSA XapakTepy BnfvBy iHPPasBYKOBUX KOMU-
BaHb Ha (YHKLUi0 cUCTeMU KpoBOOBIry B aHTapKTU4HMX 3UMIiBHUKIB. HaBegeHo AaHi
pes3yrnbTaTiB CUHXPOHHOIO MOHITOPUHIY 3a PiK 3UMIiBIi, MPOTANOM SIKOrO 3 KBITHS MO XO-
BTEHb LLIOAEHHO, ABa pa3n Ha goby, BUMiptoBanucb aptepianbHuii Tuck (AT) Ta yacTto-
Ta cepuesux ckopoyeHb (UCC) y koxHoro 3 aumiBHukiB (n=11). MeTeoponoriyHi napa-
MeTpU aTMOCHEPHOro TUCKY, SKi BUMIpIOBanuca 3 MATUXBUIMHHUMW iHTepBanamu,
ycepeaHBannch 40 ABOX 3HaYeHb Ha Ao0y. Takii camin npoueaypi niggaBanuca 3Ha-
YeHHS iHpa3BYKOBUX BUMIpIOBaHb (novatkoBa AuckpeTHicTb — 20 ). KnactepHun
aHani3 Ha OCHOBI BEMWYNH YacTOTU CepLEBMX CKOPOYEHb, CUCTOSIYHOrO Ta AiacTtoniy-
HOro apTepianbHOro TUCKY OO3BOMMB PO3LINUTU CYKYMHICTb 300POBUX 3UMIBHUKIB Ha
ABi rpynn, XapakTepucTnuka KOXHOT 3 AKMX NpeAcTtaBrieHa ocobnmBocTAMU KpoBOODBiIry
[na BcTaHOBNEHHA hakTy BNAMBY iHPPa3ByKy Ha 3MMIBHWUKIB NPOBOAMBCS MyIbTUper-
pecinHuin aHanis, B pe3ynbTaTi YOro BCTAHOBMEHO, WO Ang knactepa «0» koediuieHT
kopensuil nepesuwye 3HadeHHs 0.51. Takun pesynbTaT CBIAYNTL NPO 3HAYHUIW BMMVB
Ha apTepianbHUA TUCK NnepenaziB aTMOCHEPHOro TUCKY Ta (POHOBOrO PiBHS iHpa3By-
Ky. [NokasaHo, Lo rpyna HynbOBOro KnacTtepa B3arani CUnbHO pearye Ha MeTeoporori-
YHi YMHHWKM, NPOSBOM SIKUX € B TOMY YMCIi iH(Ppa3ByK (Hanpuknag, npy 3HWKEeHH aTt-
MOCCEPHOro TUCKY 4acTo 3poCTae WBUAKICTb BITPY B NPU3EMHOMY LIapi, a BiTep skpas3
i € NOTY>XHUM reHepaTopoM iHdPa3ByKy). NpakTMYHO 3aBXaM CnocTepiraeTbCA NesBHa
3anexHiCTb: NPW 3pOCTaHHI PiBHS iHPPa3BYKy 3pOCTaE KOrepeHTHICTb psaaiB disionoriy-
HUX gaHux. Kpim Toro, y npomixkKy 4acy 3 1 KBiTHS N0 1 )XOBTHSA CNOCTepiraeTbCcs CTinke
3pPOCTaHHS NMOKa3HWKa KOrepeHTHOCTI Y BCIEI KOropTN 3UMIBHUKIB, LLIO MOXe ByTu noB's-
3aHe 3 nepebyanoBoO aganTauiMHUX MeXaHi3MiB, PO3BUTKOM OECUHXPOHO3HMX NPOSBIB
npv 3MiHeHin poTonepiognui Yv 3 IHWMKU NPUYUHAMWN.

Mpwn BidyanbHOMY MOPIBHAHHI rpadikiB KOrepeHTHOCTI didionoriYyHnX psaais 3 rpa-
dikamn guHaMIKK piBHSA iHPA3BYKYy MOXHA BUAINUTU HACTYMNHY 3aKOHOMIPHICTb: Mpu
nigBULLIEHHI PiBHA iHPpa3ByKy cnocTepiraeTbCa HeBernmvke 36iNbLUeHHsT PiBHA KorepeH-
THOCTI (Pi3ioNoriYHnX JaHuX, WO NIATBEPAXYE HASABHICTb 3B’A3KY MK dpisionoriyHumm
napameTpamMu Ta 30BHILWHIMU YAHHMUKaAMW.
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EXPLORATION OF INFRASOUND REACTIONS ON THE FUNCTION OF
BLOOD CIRCULATION FOR WINTERING IN THE ANTARCTIC STATION
AKADEMIK VERNADSKY

E.V. Moiseyenko, O.l. Liashchuk, O.0, Trushin. N.V. Gershun
National Aviation University, Kiev, nata.gershun@mail.ru

The highest values of the average level of infrasound in the Antarctic region in
the range of 6 - 7 Hz were observed from July to September, and the lowest in March.
There are, however, short periods of exceeding of the threshold of sensitivity, even in
the relatively quiet time. With an average level of 60 dB background waves above the
threshold of 90 dB. In such conditions for winterers at the station (especially in case of
adaptation), this may lead to deterioration in performance and psychological state. In
this regard, the study of the reaction of the organism winterers on the effects of infra-
sound is very important.

The aim of this work is the study of the nature of the influence of infrasound vibra-
tions to the function of the circulatory system in the Antarctic winterers. Given these
results, simultaneous monitoring for the year of hibernation, during which from April to
October, daily, twice a day, measured blood pressure (BP) and heart rate (HR) at each
of the winterers (n=11). Meteorological parameters of the atmospheric pressure was
measured with five-minute intervals were averaged to two values on the day. The same
procedure was subjected to the value of infrasound measurements (initial increments
of 20 Hz). Cluster analysis based on the values of heart rate, systolic and diastolic
blood pressure allowed to divide the totality of healthy winterers in two groups which
are represented by features of the circulation To determine whether effects on winter-
ers infrasound was conducted multi-regression analysis, whereby it is established that
for a cluster, "0", the correlation coefficient exceeds a value of 0.51. This result indi-
cates a significant influence on blood pressure of atmospheric pressure and back-
ground levels of infrasound. It is shown that the zero group of the cluster in General is
very sensitive to meteorological factors, manifestation of which is including infrasound
(for example, by lowering the atmospheric pressure is often increased wind speed in
the surface layer, and the wind is powerful infrasound generator). Almost always there
is some dependence: if the level of infrasound increases the coherence of a series of
physiological data. In addition, in the time interval ( from 1 April to 1 October ) there has
been a steady growth rate of the coherence of the entire cohort winterers, that may be
associated with alterations of adaptive mechanisms, development desynchronizing
manifestations under changed photoperiodic, or other causes.

By visual comparison of the graphs of physiological coherency series graphs of
the dynamics of the level of infrasound, we can distinguish the following pattern: when
the level of infrasound there is a slight increase in the level of coherence of the physio-
logical data, which confirms the existence of a relationship between physiological pa-
rameters and external factors.
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OOCNIOXXEHHA OCOBJIMBOCTEW ENEKTPUYHOI AKTUBHOCTI FOJIOBHOIMO
MO3KY JIFOAUHU MPU MOPYLEHHAX BAPO®YHKLII CITYXOBOIO AMAPATY

A.L]. Nlopdees, T.B. Jloecowko

HauioHanbHul asiauitiHuli yHieepcumem, Kuis, nau.edu.ua

Bigomo, LWo AKiCTb CNPUAMAaHHSA FIOOUHOK 3BYKOBUX KONMUBAHb 3aneXuTb HE TifbKW Big dyH-
KUioOHanNbHOro CTaHy crneumdivyHMX CTPYKTYP CryXOBOro aHanisaTtopa, a W Big cTtaHy 6apodyHKuil,
fKa BU3HA4YaeTbCA piBHEM MNOBITPSHOI NPOXIAHOCTI €BCTaxieBoro TpakTy. lMopyleHHs dyHKuUil
aepauii NOPOXHMHM CepeaHbOro Byxa MoXxe MoaudikyBaTu npouecu nepegadi M aHanisy iHdop-
Mauil y BIigNOBIQHMX UEeHTpax [roNoBHOrO MO3Ky. [lpy uUbOMy BiporigHi MNeBHi 3MiHM B
CTPYKTYpi Bi0enekTpMYHOT PUTMIKM FOFIOBHOIO MO3KY, O MOXe HeratMBHO No3HayaTUCb Ha Mncu-
xodhizionoriyHomy ctaHi nogmHn. OToX MeTa JOCHIgXKEHHS nonsirae B po3pobLui MeToaukn BusHa-
YeHHA ocobnveocTen nepebydoB eneKTPUYHOT aKTUBHOCTI FOSIOBHOMO MO3KY MPU MOPYLUEHHSIX
GapodyHKLUIT CnyxoBOro anapaTty ANA OUiHIOBAHHS CTYMNeHst NCMXoqidionoridyHol AncdyHKUiT Y
NOONHN.

Po3pobka meToanku AOCNiMKEHHNA BKIOYana HacTymnHi eTanu:

1. 3a gonomoroto icHytounx meToais (npoba 3a flesi, npoba 3a lMNoniuepom, aygiomeTpisi, eH-
OO0CKONIs1) BU3HAYMTK CTagito nopyLueHHa 6apodyHKLii CnyxoBoro anapary.

2. MNpoeectn ncuxodisionoriyHni BiAGip onepaTtopiB 3a iHAMBIAyaNbHAMW MOKa3HMKaMK 3a
AOMOMOrOK0 NCUXOJIONYHUX TecTiB An3eHka, TOMCbKOro onuTyBarnbHUKa pUrigHOCTI Ta BUMIpIOBaH-
HS1 @HTPOMOMOriYHMX NapameTpiB Tina NMoaNHN.

3. HanawTtyBatn enekrtpoeHuedanorpad Ansg ogHOpPasoBOi (POHOCTUMYIALI, WO peaniso-
BYETbCA  HACTYMHUM  YMHOM: 3BYKOBMW  OMHaMiK  po3MillyeTbca Ha Bigctani [ =
25-30 cm Big Byxa, 3 BUCOTO 3BYKY (TOHOM) f;z = 10000 My Ta noTyxHicTio Py = 60 6 (npn BUKO-
puUcTaHHi HaByLlwHKKIB Py = 40 [16). HanawTtyBaHHa enekTpoeHuedanorpada ana 6aratopasoBoi
hoHOCTUMY AL peani3ytoTbCA HACTYNHUM YMHOM: OCHOBHI MapameTpu BKa3aHi B MyHKTi ogHopa-
30BOI CTUMYNALT, OKPIM YacTOTN 3BYKOBUX NepepuBaHb frep = 100 MU, TpMBanicTb 3ByKOBUX nepe-
puBaHb fhep = 5 cek. 3a oTpuUMaHummn pesynstatamu Tpeba BUSBUTK, siKa CTadia 3ananeHHsa Ta sk
BinobpaxaeTbcs Ha enekToeHuedanorpami.

4. OnpautoBaHHA OTPUMaHUX pe3ynbTaTiB i 3HAXOMXKEHHSI 3aKOHOMIPHOCTI MiXK MepiofoM 3a-
naneHHs, amiHamu GiocurHanie Kopy rosiloBHOro MO3Ky Ta BMIMBOM Ha NCMXOQi3ioNnoriYHMn ctaH
oneparopa.

Taknum YMHOM, Ha OCHOBI aHani3y iHbopMaLiMHMX 3B’A3KIB CIyXOBOro anaparty 3 KOpo romno-
BHOIO MO3KY NIOAWHW 3anporoHOBaHO METOAMKY AOCHimKeHHS ocobnuBocTen nepebynosB enekT-
PUYHOT aKTUBHOCTI MO3KY NpW NOpYLUEHHAX B6apodyHKLUiT Ha OCHOBI BCTAHOBMNEHHS CTYyMNeHs po3na-
AiB OpeHaXHOoro KkaHany cepegHboro Byxa Ta MaTeMaTuU4HOT 0b6polbKku JaHuX enekTpoeHuedanor-
pam 3 BU3HAYEHHAM XapaKTepHUX KpUTEPIiB OLiHIOBaHHS.
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STUDIES OF THE ELECTRICAL ACTIVITY OF THE HUMAN BRAIN DISORDERS
PATENCY OF THE EUSTACHIAN TUBE

Gordeev, A. D., Logoshko T.V.
National aviation University, Kiev, nau.edu.ua

It is known that the quality of the perception of sound waves by a person depends not only
on the functional status of specific structures of the auditory analyzer, but also on the state of free
passage of the Eustachian tube, which is determined by the level of air permeability Eustachian
tuba. Impaired function of aeration of the middle ear cavity may modify the processes of transmis-
sion and analysis of information in the respective centers of the brain. At the same time, certain
changes in the structure of bioelectrical activity of the brain that can have a negative impact on the
psychophysiological state of a person. Therefore, the objective of this research is to develop meth-
ods of determining specific alterations in the electrical activity of the brain in the human free pas-
sage of the Eustachian tube hearing aid to estimate the degree of psychophysiological dysfunc-
tions in humans.

Development of research methodology included the following steps:

1. Using existing methods (sample according to Levi, the sample Polcaro, audiometry, en-
doscopy) to determine the stage of a violation of free passage of the hearing aid.

2. Conduct psycho-physiological selection operators for using psychological tests Eysenck,
Tomsk questionnaire rigidity and anthropological measurements of the parameters of the
human body.

3. To configure the system for one time testimonial that is implemented as follows: speaker
sound is placed at distance 1=25-30 cm from the ear, with the pitch of the sound (tone) f;=10000
Hz, and power P;=60 DB (when using headphones, Ps=40 DB). Settings electroencephalograph
for multiple testimonial are implemented as follows: the main parameters listed in paragraph a sin-
gle stimulation, in addition to frequencies of the audio interrupt f=100 Hz, the length of the audio
interrupt tnep=5 sec. The results should identify what stage of inflammation, and how does it influ-
ence electroencephalogram.

4. Processing of the obtained results and finding regularities between the period of inflam-
mation, changes in electrical activity of the cerebral cortex and the impact on the psycho-
physiological state of the operator

Thus, based on the analysis of information links a hearing aid with a cortex of a brain of the
person proposed methodology studies of alterations in the electrical activity of the brain in the hu-
man free passage of the Eustachian tube on the basis of establishing the degree of disorder of the
drainage channel of the middle ear and mathematical data processing of electroencephalograms
with the definition of a characteristic of the assessment criteria.
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NCUXONOIMM4YECKUE NAPAMETPbI TOTOBHOCTU YKPAUHCKUX NONAPHUKOB K
3UMOBKE B YCNIOBUAX AHTAPKTUAbI

E.A. MupowHu4eHKo
XKumowmupckuti 2ocydapcmeeHHbIl yHUsepcumem umeHu NeaHa ®@patko, 2. Kumomup
perspektiva-z@ukr.net

JTiobas yenoseveckas AeATENBHOCTb, B TOM YMCIE B SKCTPEMAribHbIX YCIOBUSX, yNpaBndeT-
cs ncuxmkon. C ogHOW CTOPOHBI, M3ydasd OeATeNbHOCTb ornepaTtopa B TOYHO Y4YMThIBAEMbIX YCrO-
BUAX, CNeLnanicT MOXeT CcyamTb O MCUXMYECKMX npoLueccax, KoTopble obecrneymBatoT nporpam-
MUpPOBaHME U ynpasBneHne 3Ton feaTenbHOCTbi. C Opyron CTOPOHbI, 3HAaHUA 06 0COBEHHOCTAX
NCUXNYECKNX MPOLIECCOB, KA4YeCTB JIMYHOCTM U MOTUBAUMKN AeATENbHOCTU obecnevnBatoT BbICOKO-
BEPOSITHOCTHBIN NMPOrHO3 OYHKLMOHMPOBAHMS YerloBEKA B SKCTPEMASIbHbIX YCNOBUAX aHTapKTUYe-
CKOW 3MMOBKMW.

B Takon obGcTaHOBKeE XU3HEOEATENbHOCTN SPKO MPOSIBASIOTCA HE TOMbKO CBOWMCTBA NUYHO-
CTW, 0COBEHHOCTN NCUXOU3INONOIMK, BaXKHENLLNE Ncnuxmdeckme yHKLUUN NOMAsIPHUKA, HO U Xapak-
Tep B3aMMOAENCTBUSA MeXAY OTAENbHbIMU NLaMy BHYTPU N30MIMPOBAHHOIO KOMMEKTUBA.

lMoaTomMy B cocTaBe MeanKo-BMonormyeckoro otaena B HaumMoHanbHOM aHTapKTUYECKOM Ha-
YYHOM LIEHTPE BOT YK€ Ha MNPOTsKeHUM naTh net (HaumHasa ¢ XVI ykpauHCKOM akcneguuumn Ha
ctaHumo Akagemuk BepHagckuii) Mbl NPOBOAUM NCUXOSIOMMYECKne nccnenoBaHus no Tpém napa-
MeTpam.

1. [OuarHocTnka HempoauHaAMUYECKNX N NCUXNYECKMX CBOMCTB IMYHOCTU, @ UMEHHO, U3y4e-
HMe CBOWCTB TEMMEpPaMeHTa M NCUXNYECKMX NO3HaBaTENbHbIX NPOLIECCOB (MblWMeHNe, NamMsiTb), a
TaKkke uccrnegoBaHne Hannums akueHTyaumn xapakrepa.

2. WccnepoBaHve nokasatenen coumanbHO OOYCrOBMAEHHOW MOACTPYKTYPbl JIMYHOCTM:
YPOBEHb CaMOOLIEHKM 3UMOBLLMKA M npeobnagatowasd MoTMBaums npodeccuoHanbHON aestenb-
HocTu (6asoBag, coumanbHas, ryMaHucTuyeckas).

3. W3yyeHne MeXnMYHOCTHbIX B3aMMOOTHOLLUEHUI YNEHOB rPynnbl B YCNOBUSIX U30NAUNN:
onpegeneHne coumanbHOro ctatyca KaXaoro ydacTHMKa akecneamummn n cnocobos BbIXoga U3 KOH-
NUKTHBIX CUTYaUUN.

3amepbl NCMXONOrM4YecKMx napameTpoB NPOU3BOAATCA YeTbipexabl: B nepuog hopMmnpoBa-
HWSA coCTaBa 3KCMEeAMLMOHHON KOMaHAbl (AHBapb—MapT COOTBETCTBYHOLLEro roga akcneamumn); B
cepeguHe 3MMOBKU (MIOSTb-aBryCT TEKYLLEro roga akcneauummn); B KoHLe 3uMoBKK (hespanb-mapT);
nocre BO3BpaLleHns B YKpauHy (anpernb-man).

PesynbTaTtbl MCCnegoBaHUM NOKasbliBalOT, YTO OCHOBHbIE M3MEHEHUS MPOMCXOOAT B MOTU-
BaLUMOHHON (yBenuMyeHue nokasaTefniern ryMaHUCTUYECKOM MOTMBALMMK) U B cOUManbHOM (M3MeHe-
HMe cTaTyca HEeKOTOpbIX YSIEHOB 3akcneauummn) cepax NUYHOCTU, B TO BPeEMS Kak nokasatenmu
HEMpOANHAMUNYECKNX CBOMCTB HEPBHOM CUCTEMbI OCTalOTCA NpaKTUYeCKN 6e3 N3MEeHEeHWUN.

MHTepecHble pe3ynbTaTthl NOSyYeHbl MO NOKasaTensM akueHTyauuin xapakrtepa: B cepeguHe
3MMOBKW YBENNYMBAETCHA MMNEPTUMHOCTb, YTO FOBOPUT 00 YyCUNEHNN 3aLLUTHBIX MEXaHM3MOB NCK-
XWKN B NEpuUo aHTapKTUYECKOM 3MMbl, U 40 KOHLIA 3MMOBKM MOKasaTenu akueHTyaumi Bo3spalla-
IOTCS K NPEXHUM.

K coxaneHuto, o6bem Te3nCOB He NO3BOSIIET NPeAoCcTaBUTb CTaTUCTUYeckn obpaboTaHHble
Martepuanbl No BCEM McCCreayemMbiM daktam, 4To OygeT caoenaHo B Nocrnenylowmx Hay4vHbIX
cTaTbsIX.
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PSYCHOLOGICAL PARAMETERS OF READINESS OF UKRAINIAN POLAR
EXPLORERS TO WINTERING IN THE CONDITIONS OF ANTARCTIC CONTINENT

E. A. Miroshnichenko
Zhitomir Ivan Franko State University, Zhitomir, perspektiva-z@Qukr.net

Any human activity, including, in extreme terms, managed a psyche. From one side, studying
activity of operator in the exactly taken into account terms, a psychologist can judge about psychi-
cal processes which provide programming and management this activity. On the other hand,
knowledge about the features of psychical processes, qualities of personality and motivation of
activity provide the high-probabilistic prognosis of functioning of man in the extreme terms of the
Antarctic wintering.

In such situation of vital functions brightly properties of personality, features of psychological,
major psychical functions of polar explorer, show up not only, and and character of co-operation
between separate persons into the isolated collective.

Therefore, in composition of the medical and biological department in the National Antarctic
Scientific Center of Ukraine, here already during 5 years (since XVI Ukrainian Antarctic Expedition
on the station Akademik Vernadsky), we conduct psychological researches on three to the pa-
rameters.

1. Diagnostics of physiological and psychical properties of personality, namely, study of
properties of temperament and psychical cognitive processes (thought, memory), and similarly
research of presence of character accentuations.

2. Research of indexes of the socially conditioned fine-tuning of personality: level of self-
appraisal of winterer and prevailing motivation of professional activity (base, social, humanism).

3. A study of interpersonality mutual relations of members of group is in terms in the condi-
tions of isolation: determination of social status of every participant of expedition and methods of
exit from conflict situations.

Measuring of psychological parameters are produced four times: In the period of forming of
members of expeditionary command (January-March of the proper year is expeditions); in the mid-
dle of wintering (July-August of cy is expeditions); at the end of wintering (February-March); after
returning to Ukraine (April-May).

The results of researches show that basic changes take place in a motivational sphere (in-
crease of indexes of humanism motivation) and in social (change of status of some members of
expedition); while the indexes of physiological properties of the nervous system remain practically
without changes.

Unfortunately, the volume of theses does not allow giving the statistically treated materials on
all probed facts that will be done in the further scientific articles.
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BU3HAYEHHA IHOOPMATUBHUX NAPAMETPIB NEPEXIAHUX NMPOLIECIB
ENEKTPOEHLE®AJIONPAMU

lNopdeee A.4., MoHbko KO.O.
HaujorarnbHul asiayitiHut yHisepcumem, Kuie, Korvin110@gmail.com

BumiptoBaHHs GiocurHanis noavHM € NpouecoM OTPUMMaHHSA iHdopmaLii ANa OuiHIBaHHSA
ncuxodpizionoriyHoro ctany (MPC) i opranisamy. OgHum i3 npunagis Ans  BUMIPOBaHHS
BionoTeHuianis kopu ronosHoro Mo3ky (KI'M) e enektpoeHuecdanorpacd.

CyvacHi gocnimpkeHHs Bigainis MO3Ky 3a SOMOMOrow enektpoeHuedanorpada mawTb pag
HeOonikiB, OOHUM 3 SIKMX € AKICHUI, a He KinbKiCHMI aHani3 curHanie Gioputmie KI'M niogunun. Ons
KinbKicHOro ouiHioBaHHA Gioputmie KI'M noguHK 3anponoHOBaHO CTBOPUTM KOMM IOTEPU30BaHy
iHdopmauinHy cuctemy (KIC) npunHATTA piweHb Wono ncmxodisionoriyHoro cTaHy opraHiamy
NOONHN.

BumipsiHi  GionoTeHujanu € pes3ynbTaTtOM CUHXPOHHOI AISANbHOCTI  KNITUH  MO3KY, SKi
BigobpaxatoTb iHdopMauinHi npouecn poboTu BCbOro OpraHiamy nwoavHW. AHani3 nitepaTypHux
Axepen nokasye, wo ansa crteopeHHsa skicHol KIC gocnigxeHHa nepexigHux npouecis (M) kopwu
rOfIOBHOrO MO3KY NepPCrneKTUBHI.

B Teopil ynpasniHHa cuctemM nepexigHuii npouec saense cobor peakLito guHaMivYHOT cuctemm
Ha NpUKNageHUn A0 Hei 30BHILLHIA BNMB 3 MOMEHTY NPUKNadeHHs Lboro BNivBy A0 AESKOro cTa-
noro 3HayeHHs B Yacosi obnacTi. Npu aHanisi enekTpoeHuedanorpamm nepexigHi npouecu SAe-
NATb COBOK 3MIHN eNEeKTPUYHOT akTMBHOCTI MO3KY Y BiAMOBiAb HA Ail0 30BHILLHLOrO CTUMYINY Ha
opraHiam noavHn. CTuMynu Ana BUKNUKY nepexigHnx npouecis y KI'M MoxyTb ©yTv HacTymHi:
30pOBi, CNYX0Bi, YyTNMBOI abo X eHOoreHHo T Nogil, NoB'A3aHOl 3 O4iKyBaHHSAM, yMi3HaHHAM, NpUi-
HATTSM pilLEHHA Ta iHiUiauielo pyxoBoi BignoBigi.

Y baHi gonosigi NpONoOHYETLCS 34iMCHIOBATM NohparMeHTHUI aHani3 nepexigHoro npouecy
3a [JOMNoMOorold MatemaTudHoi O0BpobkM [aHUX 3 MEeTOK BWAINEHHS AOiarHOCTUYHO  LiHHMX
NoKasHWKIB, 3a 4ONOMOIOH SIKUX MOXHa 34INCHIOBATU OLIHKY NCUXOi3ionoriyHoro ctaHy opraHiamy
nognHv. BuaineHo HacTynHi AiarHOCTUYHI napameTpu nepexigHoro npouecy: KonmBaribHICTb,
Ancnepcis, cepegHsa YyactoTa nepexigHoro npouecy.

MeTtoauka 06pobkn BuMipsaHuUX NN Mae HAaCTYNMHUIN anropuTMm:

- peecTpauis 6iocurHanie MMM 3 nOTUNMYHKX BigBeAeHb enekTpoeHuedanorpada 3a AornomMo-
roH 30pOBOT CTUMYNALIT NIOANHM;

- (hinbTpauis curHany cmyrosum inbLTpoM y AianasoHi anbda putmy (f,=8-14 'y);

- pO3paxyHoK 3anponoHOBaHUX AiarHOCTUYHMX napameTpis 1.

Po3pobneHnii nporpaMHuii NPOAYKT pearnisoBaHO 3a SOMOMOro MpPOrpamMHoOro Mnakety
MatLab. [na ctBopeHHs skicHoi KIC HeobxigHO peanidyBaTtu CnifbHi 4OCNiAXeHHA Ha 6asi meguy-
HUX LEHTpiB, WO [O03BOMUTbL CTBOPUTU sKiCHy 6asdy paHuMx 300poBuX Niogen Ta ngen 3
naTonorieto.
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DETERMINATION OF INFORMATIVE PARAMETERS OF TRANSITION PROCESSES
OF THE ELECTROENCEPHALOGRAM

A.D. Gordeev, Y.0. Monko
National aviation university, Kyiv, Korvin110@gmail.com

Measurement of biosignals of the person is a process of obtaining information for an as-
sessment of a psychophysiological condition (PPC) of an organism. One of tools for measurement
of biopotentials of the cerebral cortex (CC) is the electroencephalograph.

Modern researches of parts of a brain by means of the electroencephalograph have a num-
ber of shortcomings. For example, the qualitative, but not quantitative analysis of signals of bio-
rhythms of CC of the person. It is offered to create the computerized information system (CIS) for a
quantitative assessment of biorhythms of CC of the person, which will make decisions of rather
psychophysiological condition of an organism.

The measured biopotentials are result of synchronous activity of a brain’s cells. They reflect
information processes of work of the human organism. The analysis of references shows that re-
search of the transition processes (TP) of a cerebral cortex is perspective for creation qualitative
CIS.

In the theory transition process represents reaction of dynamic system to the external influ-
ence attached to it, from the moment of the beginning of this influence to some established value in
a time domain. In the analysis of the electroencephalogram transition processes represent chang-
es of electric activity of a brain in response to action of external incentive on the human organism.
Incentives for a call of transition processes in CC can be different (visual, acoustical, sensitive,
etc.).

In this report it is offered to do the fragmentary analysis of transition process by means of
mathematical data processing, for the purpose of allocation of valuable diagnostic rates. With their
help it is possible to carry out an assessment of a psychophysiological condition of the human or-
ganism. The following diagnostic parameters of transition process are next: oscillation, dispersion,
average frequency of transition process.

The technique of processing of the TP has the following algorithm:

- Registration of biosignals from occipital assignments of the electroencephalograph
by means of visual stimulation of the person.

- A signal filtration by the band-pass filters in the range the alpha waves.

- Calculation of the offered diagnostic parameters.

The developed software product was made by means of a software environment — MatLab.
For creation qualitative CIS it is necessary to realize joint researches on the basis of the medical
centers that will allow creating a qualitative database of healthy people and people with pathology.
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NMPOrHO3YBAHHSA TEXHIYHOIO CTAHY MEAUYHOI AMAPATYPU

B.J1. KyyepeHko, K.M. Cadoecbkutli
HaujorarnbHul asiayitiHut yHisepcumem, M. Kuig, e-mail: kvi2012@bigmir.net

Ockinbkn MeauMyHa anapaTtypa 4acTo 3aCTOCOBYETLCHA B AyXe BignoBiganbHUX cuTyauisix,
KONM NOeTbCs NpOo XUTTA Ta 300pPOB’A NauieHTa, To HeobxigHo 3abesnedyBaT MakCMManbHO OOB-
rmin Yac 1i 6e3sigmMoBHOI poboTu. [N edheKTUBHOro BMpieHHs AaHol npobrnemu HeobxigHO BNpoO-
BaJpKyBaTW B MpoLecCi ekcnnyaTauil anroputMm obCrnyroByBaHHsl Ta peMOHTY, WO nepenbayaroTb
NPOrHO3yBaHHA TEXHIYHOrO CTaHy Mean4yHol anapatypu. IcHye 6arato MeToaiB aHanisy TeXHIYHOro
CTaHy anapaTypu, ane BOHWM He 3abes3nevyloTb BigNOBIOHOMO PiBHA SOCTOBIPHOCTI Ta HagiMHOCTI.
MporHo3yBaHHA TEXHIYHOro CTaHy MeAW4HOl anapaTtypu [03Bonise 3pobuTM BUCHOBKM MpoO
ManbyTHIA CTaH €eneKTPOHHOI CKMagoBoi, Wo 3abe3neunTb MakCUManbHO BeENUKUMA Yac i
6e3BigMOBHOT poboTK. MeToH 3anpPONOHOBAHOrO METOAY € CTBOPEHHS Takoro 6r1oky abo okpemoro
NPUCTPOLO, KU 61 JO3BONMB NPOrHO3yBaTW TEXHIYHUA CTaH MeAUYHOI anapaTypu Ans nonepeg-
XXEHHSI MOXMBOT HECMPaBHOCTI.

lMokasHMKK hakTUYHOrO TEXHIYHOIO CTaHy MeaMYHOT anapaTtypu Ta i npaues3gaTHoCTI B aes-
KA OUCKPETHUA MOMEHT Yacy HeCyTb B OCHOBHOMY iH(popmauito Npo PyHKULIOHYBaHHA B MUHYIO-
My i He O03BONATbL CKasaTu MpPO NOBEAiHKY B HACTYynHWW nepiod ekcnnyaTtauil. EdektnsHicTb
eKkcnnyaTauii MeguyHOl anapaTypu, WO BUKOPUCTOBYETbCA HA aHTapKTUYHIM CTaHuil, Ta
AiarHOCTUYHUX Mporpam CYTTEBO 3pOCTAE, KOSMM MPU Tl Xe CYKYyNMHOCTI KOHTPOMbHUX onepawin
BMPILYETLCH 3agadva NporHo3yBaHHA 3MiHW CTaHy anapaTypw B HacTymnHi MOMEHTU Yacy. B ubomy
BMMaAKy anropuTtm AiarHOCTyBaHHS LOMOBHIOETLCSA anropuTMOM pilleHHs 3a4adi NPOrHo3yBaHHS, a
ue notpebye po3pobneHHs MeToniB OTPUMaHHA NPOrHO3Yy, SIKi BUKOPUCTOBYIOTb Pi3HMI MaTema-
TUYHUIA anapaT i BpaxoBYHOTb OCOBNUBOCTI MeAuMyHOI anapaTtypu sK ob’ekTa AiarHOCTyBaHHS.
HeobxigHicTb y BU3Ha4yeHHi Yacy 6e3BigMoOBHOI poboTn Meau4HOoI anapaTtypy noctana ocobnmeo
rocTpo, OCKiflbkWM Ha Hel NoKnadeHi Ayxe BignosiganbHi dyHKLUIT, a UiHa 11 BiGMOBU € OOCUTb BUCO-
Koto. 3acTocyBaHHsS METOAIB MPOrHO3yBaHHA B Nepiod ekcnnyaTtauil MeguMyHol anapaTtypuy BupiLllye
PS4 BaXNMBUX 3a4ad i 4O3BOSISE:

e 06rpyHTYBaTV CTPOKU NPOdINaKkTU4HMX pobiT, 60 BU3HAYAETLCS Yac NOsIBU BIOMOBY;

e ONTMMI3yBaTK Mporpamy MOLUYKYy HEeCnpaBHOCTI Y 3B’A3KYy 3 BM3HAYeHHAM OMoOKiB, y sIKMX
OYiKy€ETbCA BIOMOBA;

o 0OMEXUTU KiNbKICTb 06CNYroByt04Oro nepcoHany LAsiXom aBTomMaTuaadii npouecy nporHo-
3yBaHHS 1 BU3HAYEHHSI CTaHy 00’ekTa Ha Oesikuii nepiog Yacy Hanepeg;

e BM3HAYUTK KiNbKICTb 3anacHMX YacTWH, BMPAaxXOBYHO4YM YUCNO BNOKIB, Y SKMX OYIKYETbCA
BiAMOBa, Ha 3agaHoMy iHTepBani PyHKUIOHYBaHHA MeaUYHOI anapaTypu.

Buxogaum 3 Bumorun 3abesnedeHHst 3agaHoro pisHa 6e3BigMOBHOCTI Meau4HOT anapaTypu, 3a-
Aadva NpOrHo3yBaHHS TEXHIYHOrO CTaHy B 3aranbHOMY BuMagkKy Moxe O6yTn copmynboBaHa siK
3ajiaya nporHo3yBaHHA NOTEHUINHMX BiAMOB Ha OCHOBI KifIbKICHOT OLHKM 3Ha4YeHb NPOrHO30BaHMX
napameTpiB BiJHOCHO 3aJaHuWX OONyckiB Ha Ui napameTpu. [py LUbOMYy B nNpoueci NPOrHO3yBaHHS
Npwv pilLEeHHI oOKpeMnx 3agay HeobxiaHO BiAMOBICTU HA HACTYMHI MUTaHHS:

e 4y CnocTepiraeTbCs NOripLUEHHS XapakTepuCcTUK MeanYHoT anapaTypu K o6'ekta nporHo3y-
BaHHA B MeXax HOPMaTUBHO-TEXHIYHUX BUMOT;

e fKa UMOBIPHICTb BUHUKHEHHA (PaKTUYHOT BiAMOBW NPOTArOM 3a[@aHOro iHTepBary vacy;

00 AKUX Hacnigkis Moxe Npu3BecTy BiAMOBa MeMYHOI anapaTtypu;

AKi OCHOBHI MPUYNHW BUHUKHEHHSI NPOrHO30BaHOI BiAMOBY;

4Yn MOXIMBA nodarnblua ekcnnyaTauis MeguyHol anapaTypu,;

AKi pPEMOHTHO-BIQHOBHI po60TK HEOBXiAHO NPOBECTU AN MeAUYHOT anapaTypu.

TakMM 4YMHOM, MPOrHO3yBaHHA TEXHIYHOMo CTaHy MOXHa po3rnagaTu K uinecnpsMoBaHWUn
npouec, Sk O03BONSAE BUABNATM MOTEHUIVHI BiAMOBM MeAMYHOI anapaTtypu i 3abesnedyBaTtu
ynpasniHHA 1T TEXHIYHUM CTaHOM Y npoueci ekcnnyaTauii. [nsa Toro wob obrpyHTyBaT BUBIp TOro
Yn IHWOro MeTody MPOrHO3yBaHHSA, HeOOXiQHO MaTW MOXIMMBICTb KiNbKICHO OUIHUTKM KNOro
edekTuBHiCTb. [10 nepeniky Hanbinbl BaXMMBMUX MNOKa3HWUKIB e(EeKTUBHOCTI MPOrHO3yBaHHSA
BiAHOCATbLCA:



e TOYHICTb MPOrHO3YBaHHSA, SIka XapaKTepu3yeTbCs CTyneHeM BignoBigHOCTI BEMUYUHN, OTPU-
MaHOI B pe3ynbTaTi NPOrHo3y, OIACHIN BENMYNHI;

e LUBMAKOAIS MPOrHO3yBaHHS, ika BUMIPIOETLCA TPMBAMICTIO Yacy Ha Npouec AiarHOCTYBaHHS;

e BapTICTb NPOrHO3YBaHHSA, SKa BU3HA4Ya€eTLCA MaTepianbHUMKN BATPaTaMKn Ha onepadito npo-
rHO3yBaHHSA, TOBGTO Ha CTBOPEHHS creuianbHOT anapaTypu Ta Ha il ekcnnyaTauito;

e [OKa3HWK NOBHOTWU MPOrHO3yBaHHSA, WO BW3HAYaETbCH BiAHOLIEHHAM 4Mcna napameTpis,
OXOMIEHNX KOHTpOMeM, A0 3aranbHoro 4ucria napameTpiB, SKi BM3HA4YalOTb Mpaues3gaTHICTb
ob’ekTa.

[MporHo3yBaHHA TEXHIYHOrO CTaHy MeAW4HOl anapaTtypu O03BONSE NiABUWMUTA TOYHICTb pe-
3ynbTaTiB AiarHOCTUKM CTaHy 300pPOB’'S LUMASXOM YCYHEHHSI CBOEYACHO BUSABMEHMX MOTEHLUINHUX
BIOMOB Yy BiNbHMM Big ekcnnyaTtauii Yyac. [1porHo3yBaHHSA 3HUXYE TaKOX i BapTICTb ekcnnyarauii
MeanYHOT anapaTtypu, 0cobnmBo Npu nepexofi Ha PeMOHT 32 PAKTUYHUM TEXHIYHUM CTaHOM.
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FORECASTING OF THE TECHNICAL CONDITION OF MEDICAL EQUIPMENT

V.L. Kucherenko, K.M. Sadovskyi
National aviation University, Kyiv, e-mail: kvi2012@bigmir.net

Because medical equipment is often used in a very crucial situation when it comes to the
lives and health of the patient, it is necessary to optimize the time of its uptime. To effectively ad-
dress this problem it is necessary to implement algorithms for service and repair in operation,
which provide for the forecasting of the technical condition of medical equipment. There are many
methods of evaluating the technical condition of the equipment, but they do not provide an ade-
quate level of validity and reliability. Forecasting of the technical condition of medical equipment
allows drawing conclusions about the future state of the electronic component, which will provide
the maximum time for its correct functioning. The aim of the proposed method is the creation of
such a unit or a separate device that will allow us to predict the technical condition of the medical
equipment that will warn of possible malfunction.

The actual technical condition of medical equipment and its performance at some discrete
moment are mainly information on the functioning in the past and do not allow to say about the
behavior in the next period of operation. Efficiency in the operation of medical equipment that is
used at the Antarctic station and diagnostic programs increases substantially when the same set of
control operations to solve the problem of forecasting changes in the condition of the equipment in
the subsequent moments of time. In this case, the diagnosis algorithm is supplemented by the al-
gorithm for solving the prediction task and it requires the development of methods of prediction
methods, which use different mathematical and peculiarities of medical equipment as the object of
diagnosis. The need to define uptime of medical equipment has become particularly acute, be-
cause it has a very important function and the price of failure is quite high. The use of forecasting
techniques during the operation of the medical apparatus decides a number of important tasks and
allows you to:

* to justify the timing of preventive maintenance, is defined as the time of occurrence of fail-
ure;

» to optimise the search program malfunction in connection with the definition of units ex-
pected to experience failure;

* limit the number of staff by automating the process of forecasting and determining the state
of an object at a certain period of time forward;

* to determine the number of spare parts, and calculating the number of blocks, which is ex-
pected to refusal at a predetermined interval of operation of the medical equipment.

Based on the requirement to provide the required level of reliability of medical equipment, the
problem of forecasting of the technical condition in the General case can be formulated as the
problem of prediction of potential failures based on the quantitative assessment of the predicted
values of parameters concerning the given tolerances on these parameters. In the process of pre-
dicting when solving the individual tasks you need to answer the following questions:



« deterioration of characteristics of medical equipment as the object of forecasting in the
framework of the regulatory and technical requirements;

* what is the likelihood of actual failure within a specified time interval;

» what consequences may result in the refusal of medical equipment;

» what are the main causes of predicted failure;

* possible further operation of the medical apparatus;

* repair and restoration work necessary for medical equipment.

Thus, the forecasting of the technical condition can be seen as a deliberate process that al-
lows you to identify potential failures of medical equipment and to ensure the management of its
technical condition in the process of operation. In order to justify the choice of the forecasting
method, you need to be able to quantify its effectiveness. In the list of the most important indicators
of the effectiveness of forecasting include:

* accuracy of forecasting, which is characterized by the degree of conformity of a value ob-
tained as a result of the forecast and actual value;

 performance prediction, measured by length of time on the process of diagnosis;

« cost forecasting, which is determined by the material cost estimate operation, that is, the
creation of special equipment and its operation;

» completeness of forecasting, which is the ratio of the number of parameters that has a con-
trol over the total number of parameters that define the functionality of the object.

Forecasting of the technical condition of the medical apparatus can improve the accuracy of
diagnosis of a state of health by the timely elimination of the identified potential failures in a free
from exploitation. Forecasting and also reduces the cost of operation of medical equipment, espe-
cially in the transition of repairs to the actual technical condition.
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OUIHKA CTAHY CUHXPOHI3YHOUYUX CUCTEM MO3KY 3A NOKA3HUKAMU
AOENBbTA-CHY Y NIOOAWHU

B.I. Cyxopykoe, KO.B. boem, J1.[1. 3abpodiHa, B.B. Cyxopykoe
AY «lHemumym Heepornoeil, ncuxiampii ma Hapkonozaii HAMH Ykpainu», m. Xapkie
inpn_sukhorukov@mail.ru

BMBYEHHS1 HIYHOrO CHY 9K OAHOro 3 ABOX 6a3MCHUX CTaHIB Yy LMKITi COH-HECNaHHS BiAKpUBaE
MOXIMBICTb ANS PO3YMIHHSA 3aKOHOMIPHOCTEN (OYHKLIOHYBaHHA BCiX CMCTEM OpraHiamy, B TOMY
Yncni M ronoBHOrO MO3KY, 3a Pi3HUX YMOB XUTTELIANBHOCTI NMtognHU. COH BUKOHYE HaBaXMBILLY
aganTuMBHY QOYHKLiO, YAaCTUHOM SIKOT € aHTUCTpecoBa. MapameTpu cTagin Ta gas HiYHOro CHy Oo-
3BONATb OUIHNTU aganTauiiHO-KOMMIEHCATOPHI MOXITMBOCTI JIIOANHW, WO Ma€e BENUKY OiarHOCTUY-
HY BaXNuBICTb. NepcnekTMBHUM HanNPsIMKOM € JOCHIIKEHHSA MeXaHi3MiB opraHisauii Ta perynsuii B
nepLuy 4epry HambinbLL CUHXPOHI30BaHUX CTagiv pasm NOBINbHOXBUMBOBOIO CHY, a came AenbTa-
CHy. TomMy MeTOoH AaHOro focnimkeHHs 6yno BM3HAYEeHHsS! (PYHKLIOHANbHOMO CTaHy CUMHXPOHI3YyHo-
YMX MO3KOBUX CUCTEM 3a NOKasHUKaMu AenbTa-CHy. 3a 3aranbHOMPUUHATOK CUCTEMOKD, aHarni3
AenbTa-CHy NPOBOAMTLCS 3a NOKasHMKaMu naTeHTHUX nepiogis ctagin C3 i C4, 3aranbHO TpuBa-
nicTio ctagin C3 i C4, npoueHTHO npeactasneHicTio ctagin C3 i C4 no BigHOLWEHHIO A0 3aranb-
HOT TPMBANOCTi CHY Ta BU3HAYEHHIO AenbTa-iHaeKkcy Ansg AenbTa-XxBuilb 3 aMmnniTy4ol He MeHLue
50 mkB i yactoToro go 3 'y BkntovHO. B Hawomy gocnimkeHHi My NpoBeny geTanbHUIn aHania yac-
TOTHOI CKNagoBoI cnekTpy enektpoeHuedanorpamm (EElN) genbta-cHy, Tomy WO YacTtoTa Gioenek-
TPUYHMX KONMBAHb Ma€ He TinbKy iHpopMaLiiHe, a 1 perynatopHe 3HayYeHHs.

HocnigxyBanu 9 npakTu4yHO 300poBMX OCIb Ta 16 XBOpMX Ha rinepToHiYHY xBopoby 1 ctagil
Bikom Big 25 go 50 pokie. B 060x rpynax cnocTepexeHHsa AoChigKyBaHi He CKapXXunuck Ha nopy-
LWEeHHA HiYHoro cHy. Bcim pocnimkyBaHuM nposogurnack nonirpadiyHa peectpauis HiYHOro CHy,
Ky cknaganu 4 kaHanu EEIl: ueHTpanbHi Ta NOTMAMYHI MOHOMNONSAPHI BiABeAeHHS 3 NiBOT Ta npa-
BOIT MiBKYNi MO3Ky; 2 KaHanm enekTpooKynorpamMmu 3 niBoro Ta NpaBoro oka; 1 kaHan enekTpomior-
pamu 3 M’s3iB Wi Ta 1 kaHan enekTpokapgiorpamn. OuiHka nonirpamu 3gincHioBanack 3a MixkHa-
poaHoo kKnacudikauieto ctagin i pas cHy. lNpoBoameca YacToTHUN aHani3 cnektpa EElN penbta-
CHY 3a BeCb nepiog HiYHOro cHy. [1ns uboro Bci enoxm EE, wo Bignosiganun genesTta-cHy, nocnigo-
BHO PO3MoAinunun Ha KOPOTKi enoxu TpmueanicTio 2,56 cekyHam KoXHa. Y KOXHin kopoTkin enoci EE
po3paxoByBanu CEpenHI0 YacToTy CnekTpa B AeNnbTa-dianasoHi Ans KOXXHOMo BigBeOeHHS niBoi Ta
npaBol MiBKyrni MO3Ky 3 MoAanbluMM ycepedHeHHsM AN BCiX BigBeAeHb. [lani po3paxosyBanu
NPOLEHTHUI BMICT KOXXHOT BUAINEHOI AenbTa-4acToTu.

Ak nokaszanu pesynbTaTh SOCHIIKEHHS, Y FPyni XBOPUX CTPYKTypa HIYHOrO CHy mMana geski
BIAMIHHOCTi (CKOPOYEHHSI TPMBANOCTi HIYHOrO CHY, NiABULLIEHHA TPUBANOCTi HECMaHHS, 3MEHLLEHHS
KiNTbKOCTi 3aBepLUeHUX LMKMIB CHY; NOOOBXEHHSA TpuBanocTi ctagii C2 noBiNbHOXBUNBOBOIO CHY,
3MeHLUEeHHs TpuBanocTi rmnboknx ctagin C3, C4 noBinbHOXBMNBOBOIO CHY), ane BOHM He gocsdra-
nn piBHA OOCTOBIPHOCTI. 3a pesynbTaTamMu YacTOTHOro aHanidy cnektpa EEI genbTta-cHy 6yno
3’coBaHo, WO cepe npakTu4Ho 3goposux ansa 10,5% 3aranbHoro 4acy genbTa-CcHY cepefHsi Yac-
TOTa cnekTpa B AenbTa-gianasoHi ctaHosuna 0,4 My, gnsa 154% — 0,6 lu, gna 25,2% — 0,8 Iy,
ansa 19,8% — 1 'y, ana 29,1% — 1,2 I'y. Takum 4nHom, noHag 50% 3aranbHOro yacy genbta-CHy
CTaHOBWNY AernbTa-XBuni 3 yactoTo MeHwe 1 Mu. Y rpyni XBopux cnoctepiranack iHwa cuTtyauisd,
a came: gna 19,9% cepegHs 4YacTtoTa Crektpa B AdenbTa-gianas3oHi  cTaHoBuMMa
1Tu,y299% —-12Tu, 53% —-14Tu, 249% - 16Ty, 52% —1,8Iu, 51% -2 'y, y 9,8% —
2,2 'u. Omxe, B rpyni XBOpMX BUSABMEHO 3CYyB NPaBoOpyy y YaCTOTHOMY CNeKTpi AernbTa-aianas3oHny,
a TaKoX BiACYTHICTb AenbTa-XBUIlb 3 YacTOTOK MeHLwe 1 U, Wo CBiAYMTb NPO HaNPY>XeHHS B PyH-
KLiOHYBaHHI CUHXPOHI3Y04MX MO3KOBUX CUCTEM Ta MOXE B NOAasibLLOMY MPU3BECTU OO AEKOMMNEH-
caLii OCHOBHOIO 3aXBOPOBAHHS.

OTpumaHi pesynbTaTtv 0O3BONSAIOTL 00'€KTMBI3yBaTV Ta NIOBULWMTU AKICTb AiarHOCTUKM OCO-
6riMBocTen 3MiHM (PYHKLiOHaNLHOIO CTaHy CUHXPOHI3YIOYMX CUCTEM MO3KY, LLIO MOXe ByTU BUKOPK-
CTaHO B CUCTEMI NIArOTOBKWN Ta BiAOOPY KOHTUHIEHTY N5 YMOB TpuBanoro nepebyBaHHA Ha aHTap-
KTWUYHIN cTaHL,l.
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EVALUATION OF SYNCHRONIZING BRAIN SYSTEMS STATUS BY INDICATORS OF
HUMAN DELTA-SLEEP
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Studying night sleep, as one of two base states in sleep-wake cycle, discovers an
opportunity for understanding functioning patterns of all body systems, including the brain under
different conditions of human life. Sleep has a critical adaptive function, and a part of this function
is anti-stress effect. Parameters of stages and phases of the night sleep allow assessing
adaptation and compensatory human possibilities, what has a great diagnostic value. A
perspective direction is to study the mechanisms of organization and regulation; above all, the
most synchronized slow-wave sleep phase stages, namely delta-sleep. That's why the purpose of
this study was to determine the functional state of synchronizing brain systems by delta-sleep
indicators. The common approach to delta-sleep analysis is based on analysis of latent periods of
C3 and C4 stages, total duration of stages C3 and C4, percent representation of stages C3 and C4
in relation to the total duration of sleep and delta-index determination for delta-waves with ampli-
tude not less than 50 uV and frequency up to 3 Hz inclusive. In our study, we have conducted a
detailed analysis of the frequency component of the electroencephalogram (EEG) spectrum of the
delta-sleep because frequency of bioelectric oscillations has not only informative but also
regulatory significance.

The study was conducted for 9 healthy individuals and 16 patients with stage 1 hypertension
aged 25 to 50 years. In both groups investigated persons did not show-up any complaints on the
night sleep. For all the investigated polygraph night sleep registration was conducted, it consisted
of 4 EEG channels (central and occipital monopolar leads from the left and right brain
hemispheres), 2 electrooculogram channels from the left and right eyes; 1 electromiohramy
channel from the neck muscles and 1 electrocardiogram channel. The poligram evaluation has
been carried out according to the International classification of sleep stages and phases. The fre-
quency analysis of the EEG spectrum was conducted for the overall night sleep period. For that
purpose all the EEG periods respecting to delta-sleep were sequently divided into short periods
lasting 2.56 seconds each. For each short EEG period the average spectrum frequency in delta-
range for every lead of the left and right brain hemispheres was calculated and further the values
obtained for all the leads have been averaged. Then the percentage of each selected delta-
frequency has been calculated. The results of the study had shown that in patients group the night
sleep structure had some differences (contraction of night sleep duration, increasing of
wakefulness duration, reducing the number of completed sleep cycles, extension of the slow-wave
sleep stage C2, reducing the deep slow-wave sleep stages C3, C4 duration), but they hadn'’t
reached the reliability level. The frequency EEG spectrum analysis of delta-sleep allowed finding
out that for healthy persons 10,5% of total delta-sleep time the average spectrum frequency was
0.4 Hz, for 15,4% - 0,6 Hz, for 25,2% - 0,8 Hz, for 19,8% - 1 Hz and for 29,1% - 1,2 Hz, thereby
more than 50 % of total delta-sleep time consisted of delta-waves with frequency less than 1 Hz. In
patients group the observed situation had been another, namely 19,9 % of total delta-sleep the
frequency was 1 Hz, 29,9% - 1,2 Hz, 5,3% - 1,4 Hz, 24,9% - 1,6 Hz, 5,2% - 1,8 Hz, 5,1% - 2 Hz
and 9,8% - 2,2 Hz, so in patients group the right shift in the frequency spectrum delta range and
the absence of delta-waves of frequency less than 1 Hz had been found, what indicates the strain
in synchronizing brain systems functioning and in future may lead to the main disease
decompensation.The obtained results allow objectivizing and increasing the diagnostic quality of
particularities of brain synchronizing systems functional state change, what may be used in system
for training and selection of contingent for conditions of continuous staying in the Antarctic station.
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CTBOPEHHS MPOrPAMHO-EIOIH®OPMALIMHOI BA3W OAHUX ONA
NOrMMWBNEHOIO OUIHIOBAHHA NMCUXO®PI3IONON4YHONro CTAHY nioaAnHAU

B.4. Ky3oeuk, A.[]. lopdees, K.O. Tuwkoeeub

HauioHanbHul asiauitiHuli yHisepcumem, Kuis, bikam _nau@mail.ru

AKTyanbHiCTb NpobrnemMn BpaxyBaHHS «JOACbKOro pakropa» npu nNiaroToBui gaxiBuiB eKcT-
pemaribHUX BUAiB AISNbHOCTI AMKTYE HEOBXIAHICTb MOLWYKY HOBUX e(PeKTUBHUX TEXHOMNOrN Meany-
Horo BigGopy, Mean4Horo cynpoogy, npodinaktukn Ta peabiniTauii. [ns BM3HaYeHHA HaginHUX
AiarHOCTUYHUX MOKa3HUKIB BUKOPUCTOBYIOTLCA YMCHEHHI BGiomeanyHi TexHonorii. Mpote nowwyku
HOBUX KpUTEPIiiB OUiHIOBAHHA NCUXOi3ionoriYyHnX yHKUIM NoguHu  TpuBawTb. ToMmy MeTa
AOCrifpKeHHa nonsirae y CTBOpPeHHi BioiHdopmauiiHoi 6a3u gaHux Ta po3pobui anroputMmy BU3Ha-
YeHHS HOBUX KpuUTepiiB NOrnMbrneHoro OuiHIOBaHHA MCUXOMI3ioNoriYyHOro CcTaHy ioguHA
3a pesynbTaTamm KOMMEKCHoro 6GiomMeaunyHoro o6CTeXeHHs | po3paxyHKkamu napameTpis
cniBBigHOLEHHSA 06’EKTUBHUX Ta CyD’ EKTUBHMX MOKA3HUKIB.

JocnigxeHHs BUMKOHyBanucb 3a NiATPUMKM HauioHanbHOro aHTapKTUYHOrO HayKOBOMO LIEH-
TPy 3a yyacTi 3umiBHUKIB 20-1 YKpaiHCbKOi aHTapKTu4yHOI ekcneguuii (12 yonosikiB). 36upaHHA
AaHux BigbyBanocb 3a OOMOMOro MeTohiB aHTPONOMETPIl, MCUXOMOriYHOro TecTyBaHHS (TecT
AnzeHka, TOMCbKAA ONUTYBanbHUK PUMAHOCTI TOLWO), peecTpauii enekrtpoeHuedanorpam. [Ons
MaTtemaTu4Hoi 06pobKM AaHNX 3aCTOCOBYBaNoch NporpamHe cepegosuile MatLab.

3a pesynbTatamy AOCAIgXeHb OCOBUCTICHMX NCUXOI3IONOrYHNUX XapaKTepucTuK YCi
obCTexXeHi MoAiNAnNUCb Ha rpynu 3anexHo Bif TUNOJSOMYHUX O3HaK TemnepameHTy. [Mpu ubomy
BM3Ha4YanMcb NOKa3HWKM AiarHOCTUYHOMO OLHIOBAHHA CTaHy MCUXOJONYHOT PUrigQHOCTI OpraHiamy 3
ypaxyBaHHsM pes3yrnbTaTiB po3paxyHKy TpoxaHTepHoro iHgekcy Ta IHgekcy Ketne. Ha ocHoBi Bu-
3HaAYeHHA PI3HMX TUMNOSOrYHMX rPpyn 3a O3HaKamMyn TemnepameHTy 6ynu npoBeAeHi OOCNIMKEHHA
MeToAoM enekTpoeHuedanorpadii, Wo gano MOXIMBICTL BpaxyBaTh iHOUBIAYanbHI 0COGMMBOCTI
ereKTPUYHOT aKTUBHOCTI KOPW TOSIOBHOrO MO3KY 3anexHO Bid NCUXoTuny 3uMMiBHMKIB. Ha OCHOBI
aHanisy pesynbTaTiB KOMMNIEKCHOrO AOChiMXeHHA Byno po3paxoBaHO HOBI KpUTepil OUiHIOBaHHS
ncmxocisionoriyHoro ctaHy onepaTopiB y 3anexHocTi Big iHAouBigyanbHux Bnactmsocten LIHC.
Pesynbtatn gocnigxeHb 36epiraloTbCs y NEBHUM YMHOM CTPYKTYpOBaHin BioiHdopmauinHin 6aasi
OaHuX, dKa BKMYae yYHKUII MaTeMaTuyHol OB6pobkM [Onsi BM3HAYEHHS HOBUX KpUTepIiB
OLiHIOBaHHSA. Y CMpOeKTOBaHOMY MpOrpamMHOMY CcepefoBuLLi HOBI 3ibpaHi JaHi MOpiBHIOTLCH 3
HaKONUYEHUMM paHile, N Ha OCHOBI BU3HAYEHHSI XapaKTepHUX KPUTEPIiB OLiHIOBaHHA MOXHa po-
O1TK nonepegHi BUCHOBKM LLOAO NpodnpmaaTHOCTI onepaTopa.

TakMM 4YMHOM, CTBOPEHO MpPOrpamMHUA NPOAYKT, SKAA [O3BONSAE HakonuyysBaTW AaHi,
npusHayeHi Ana nornmbreHoro BUBYEHHS MCMXodi3ionorivHoro craHy ornepaTtopa Ta 3anydatu
0O0OAaTKOBI MOKA3HUKN ANSA iHTerpanbHOro OLUiHIOBaHHA NpodeCinHOl NpugaTHOCTI 3UMIBHUKIB 0
poboTM Ha aHTapKTUYHIN cTaHuil Akagemik BepHagcbkuin. Po3pobneHa 6ioiHdopmauinHa 6asa
AaHVX Mpu3HayveHa ANs noJanbLioro HaKOMUYEHHSA pesynbTaTiB AOCNIMKEHHA N YOOCKOHANEHHSs
cuctemn npodsigbopy.
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CREATION OF SOFTWARE DATABASE FOR PROFOUND ASSESSMENT OF
PSYCHOPHYSIOLOGICAL HUMAN CONDITION

V.D. Kuzovyk, A.D. Gordieiev, K.A. Tyshkovets

National aviation university, Kyiv, bikam_nau@mail.ru

Relevance of a problem of the accounting of "a human factor" in case of training of special-
ists of extremal types of activity dictates need of searching new effective technologies of medical
selection, medical attending, prevention and rehabilitation. For determination of reliable diagnostic
indexes numerous biomedical technologies are used. However, search of new criteria of an as-
sessment of psychophysiological functions of the human continues. Therefore the research objec-
tive consists in creation of bioinformation software database and develop algorithm of new criteria
determination of profound assessment of a psychophysiological condition of the human by results
of complex biomedical examination and calculations of parameters a ratio of objective and subjec-
tive indexes.

Researches were executed with assistance of National Antarctic Scientific Center with the
participation of the 20th Ukrainian Antarctic expedition which included a 12-ty human. Data collec-
tion happened with next methods as anthropometry, psychological testing (test Eysenck, Tomsk
questionnaire rigidity, etc.), EEG recordings. The software environment MatLab was used for
mathematical data processing.

According to the research of personal psycho-physiological characteristics all operators were
divided into groups depending on the type of temperament. Herewith indexes diagnostic were es-
timates of a status of psychological organism rigidity were defined with results of calculation
Trohanterny and Ketele index. Based on the definition of different typological groups of tempera-
ment types were researches using electroencephalography, that allowed finding specific features
of cerebral cortex electrical activity depending of winterer's psychotype. Based on results of com-
plex research were designed new criteria for assessment psychophysiological condition of winter-
ers depending on the individual properties the central nervous system. The research results are
stored in a certain bioinformational structured database that includes mathematical processing
functions to define new evaluation criteria. In new software collected data are compared with pre-
viously accumulated data and identifying specific evaluation criteria can make possible to draw
preliminary conclusions about professional suitability of the operator.

Thus, the created software product that allows to collect data intended for in-depth research-
es of psychophysiological state of the operator and to attract additional indexes to an integral as-
sessment of professional suitability of winterers at the Antarctic station Akademik Vernadsky. The
developed bioinformation database designed for further accumulation of results of research and
enhancement of system of professional selection.



YK 004.891.3:61 (043.2)

PO3POBKA METOAMKU HEIHBA3UBHOI KOPEKLITI APTEPIAIIbHOIO TUCKY
Y ®AXIBUIB 3 EKCTPEMAJIbHUMU YMOBAMU AIANBHOCTI

€.B. MoiceeHko, A.O. XpucmeHKo
HauioHanbHul asiauitHuli yHieepcumem, Kuis, hrystenkoy@mail.ru

MocTiHe HepBOBO-eMOUiMHE HaMpyXeHHA daxiBuiB, WO NpaUlolTb B yMOBaxX ekcTpemarb-
HOro BNAMBY (PaKTOpiB OTOYYHOYOro cepeoBuLLa, B NepLLy Yepry, HeraTMBHO BiAbuBaeTcs Ha yH-
KUl cuctemmn kpoBoobiry. CTpecoBi HaBaHTaXEHHS Y NEBHUX KaTeropin nogen (NboTyukie, NigBoa-
HWKiB, BOLOMNA3iB, KOCMOHABTIB, aHTAPKTUYHMX 3MMIBHUKIB, anbniHiCTIB TOLLO) YacTille Npu3BoaaTb
A0 PO3BUTKY FiNepToHil, iwemMiyHOT XBOpoOKU cepLs, NMOPYLUEHHAM CepueBOoro putMy ToLo. 3acTo-
CyBaHHSA papmakororiyHMx 3acobiB B eKCTpeMarnbHUX YMOBax Mae neBHi 0OMexXeHHS (BiACYTHICTb,
MoamdikoBaHa gist TOWO), WO OUKTYE HEOOXigHICTb pO3po0bKN HeiHBa3UBHUX METOLIB KOoperyBaHb
rinepTeH3nBHUX NposBiB. [lepcnekTMBn AaHOro HanpsiMKy MoOXyTb OyTu y po3pobui Gioperynsauin-
HUX TexHonorin. Tomy mMeTa poboTK nondrana y po3pobui HeiHBa3MBHOIrO MeToay KOpeKLUii apTepi-
anbHOro TUCKY y haxiBuiB, QiANbHICTb AKMX NOB’A3aHa 3 BMSIMBOM eKCTpemaribHUX haktopis cepe-
OO0BULLA, LWNSAXOM 3aCTOCYBaHHA NPpUHUMNY 6ionoriyHoro 3BOPOTHOIO 3B’513KY Ha OCHOBI BidyarnbHO-
ro CNpUMrUHATTA rpacdivHOro NpeacTaBneHHs 0COBUCTICHMX XapakTepPUCTMK peoeHuedanorpamu.

[na gocsarHeHHa meTn poboTn y po3pobLi BUKOPUCTOBYBaNW: 3BMYanHMA peorpad, Lo 3acTo-
COBYETbCA B SKOCTi 30HaNbHOI peorpadii Ana ob6cTeXeHHA KpOBOTOKY FOfIOBHOMO MO3KY FOOUHM,
KapKkacHuin yTpumyBad peorpacdidHmx eneKkTpoAdiB Ha rofosi NauieHTa, enekTPoHHY KONbOopoBYy Ma-
TPULIO 3 3aCTOCYBaHHAM fa3epHUX TEXHOMOrIN, KOMM'IoTep Ta nporpamHe 3abesnevyeHHs Ans ob-
pobkun peorpadivyHNX gaHuX.

PeoeHuedanorpacdivyHa kpnBa 0O3BOMNSE BU3HAYUTU NySbCYHOYi 3MiHW OMIYHOIO OMopy ronos-
HOroO MO3Ky, WO Bigobpaxae piBeHb KPOBOMOTOKY i MOXe CBiAYUMTU NPO CTaH KPOB SAHOrO TUCKY.
lMokasHMKN MyNbCYIOYOro KPOBOMOTOKY aBTOMATUYHO PEECTPYIOTbCS B €feKTPOHHOMY BUMNSAAN i
pO3paxoBYyETbCS BiAMNOBIAHWI ycepeoHEeHU piBEHb KPOBOHANOBHEHHS, iHpOpMaLis SKOro TpaHc-
NIOETLCS HA eNEKTPOHHY KONbOpOBY MaTpuuto. Konbopose 306paXeHHs MaTpuLi MoXe 3MiHIBaTh
3abapBneHHs y Aiana3oHi «KoNbOpPIB panayrm» y 3anexHocTi Big iHpopmaLil Npo piBeHb NynbCyto-
4YOro KpOBOMOTOKY FOfIOBHOMO MO3KY. TOMY, LUMISAXOM Bi3yarnbHOIMo CNpUMMaHHA KOSIbOPOBUX CMEKT-
piB MaTpULi NaLieHT MOXe BNacHMM 3yCUMnnsaM 3MiHIOBaTU piBEHb MO3KOBOIO MyrbCyHYOro KPoBo-
NOTOKY, WO i € Kopekuieto dyHKUIT kKpoBoobiry. OTXe, CYTHICTb MeTogy Mnondrae y cnpsamyBaHHi
TpeHyBanbHOro ceaHcy 6Gioperynauii Ha 3MiHy i 3aKpinneHHs HeobXiAHOro piBHA eneKkTPU4HOro
Onopy Mix enekrpogamun peoeHuedanorpamu.

Takvm 4nHom, po3pobneHo pobody ycTaHOBKY 3 BrOK-CXemMoto i anapaTypHO-NporpaMHMM 3a-
Be3neyveHHsIM NPoBeAEHHSA ceaHCy 3a NPUHUMMIOM 6ioforiYyHOro 3BOPOTHOrO 3B’A3KY MO AaHUM pe-
oeHuedanorpamu, a Takox peanizoBaHe OBrpyHTYBaHHS MPaKTUYHOIO BUKOPUCTAHHA METOOUKM
BioperynsiuinHoi Kopekuii 3MiH apTepianbHOro TUCKY y fNIOLAMHM, WO BUKOHYE haxoBi 3aBAaHHSA B
eKcTpemarnbHMUX YMOBax HaBKOMULLHBOro cepeaoBmLla.
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CORRECTION METHOD DEVELOPMENT OF NONINVASIVE BLOOD PRESSURE OF
SPECIALISTS IN EXTREME CONDITIONS
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Permanent nerve-emotion of specialists, that working in extreme conditions with influence of
environmental factors, especially negative effects on the function of the circulatory system. Stress
load in certain categories of people (pilots, divers, divers, astronauts, Antarctic wintering, climbers,
etc.) often lead to the development of hypertension, coronary heart disease, heart rhythm disturb-
ances and so on. Using of pharmacological agents in extreme conditions has certain limitations
(absence, modified action, etc.) that dictates the need to develop of noninvasive methods of ad-
justment hypertensive symptoms. The perspectives of this area can be in developing of bio-
regulative technologies. Therefore, the purpose of the work was in the development of noninvasive
blood pressure correction method to specialists involved in the influence of extreme environmental
factors by applying biofeedback principle based on visual perception graphical representation of
personal reoencephalogram characteristics.

To achieve the goal of the work they used in development: a normal rheograph, that is ap-
plied in zonal rheography for human brain blood-flow investigation, frame holder of rheographic
electrodes on the patient's head, electronic color matrix using laser technology, computer and
software for rheographic data processing.

Reoencephalograph curve determines resistant changes of pulsating brain that reflects the
blood-flow level and may indicate the status of blood pressure. Indicators of blood-flow pulsating
automatically recorded electronically and calculated the corresponding average level of blood sup-
ply information, which is broadcast on the electronic color matrix. Color image of the matrix can
changes the color in the range of "rainbow colors", depending on the information about level of
pulsating blood-flow of the brain. Therefore, by visual perception of colored matrix spectra patient
may owns efforts to change the level of brain pulsating blood-flow, which is the correction circula-
tion function. Thus, the essence of the method consists in directing training session of bio-
regulation to change and securing the required level of electrical resistance between the electrodes
of the reoencephalogram.

Thus, developed a working installation with block diagram, hard- and software of the session
based on biofeedback of reoencephalogram data and grounding justification of practical implemen-
tation of bio-regulation correction method, changes in blood pressure of a person, who performs
professional tasks in extreme enviroment conditions.



