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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Posib HOpMasIbHUX i €KCTPEMAJIBHUX reJlioreoiznyHuX IIPOLECiB B €BOJIIOLI 6iocepu

Ha3sBa po6oTH aHIJIilICbKOIO:

The role of normal and extreme heliogeophysical processes in the evolution of the biosphere

Pedepar yKpaiHCBKOIO:

B yacTHHI €eKCIEPUMEHTAIBHYX JOCIIIKEHb Pe3ybTaTOM € BU3HAUYEHHs WTamy Saccharomyces cerevisiae, sikuii €
HaNOi/IbII YyTIMBUM [IO KOJIMBAHb KOCMIYHOI oroau. MeToauka npoBeneHHs JOCaimpKeHb eeKTy MeTaxpomasii
IJ1s ITamMy Saccharomyces cerevisiae crannapTusoBaHa. Po3po6seHi BinoBigHi MeTonuyHi pekomeHgauii. s
aBTOMaru3alii gocaimkeHb eeKTy MeTaxpoMasii po3pobsieHi alropuTMH Ta BiJIIOBiAHI TpOrpamHu, MO AO3BOJISIIOTh
IIPOBOJUTH KiJIbKiCHY OLIHKY M(PPOBUX KOJIBOPOBUX 300pakeHb MiKpO6i0JIOriyHUX Npenaparis. [IpoBeneHo
MOHITOPUHT peakliii MeTaxpomasii rosidpocdaTiB BOIIOTMHOBUX TpaHys 6akTepiit Rodococcus erytropolis,
Photobacterium phosphoreum ta apixmkiB Saccharomyces cerevisiae. 3a CTaHAapTHUX YMOB €KCIIEPUMEHTY
(ikcyBasyacs peakllis KJIiTHH SIK IIPO, TaK i €yKapioTiB Ha 3MiHM (PaKTOPiB KOCMiYHOi oroau. Bnepiue, y xoxi
TPUBAJIOTO CIIOCTEPEXKEHHS], OyJIa JOCiIPKeHa peaklis 6iomominecueHuii 6akrepiit Photobacterium phosphoreum
IMB B-7071, sika € 3arajibHOI0 XapaKTEPUCTUKOIO aKTUBHOCTI METabOoJIiYHUX MpolieciB KiIiTuH. CTBOpeHa 3a
pe3yJbTaTaMu MOHITOPUHTY 6a3a JaHUX [103BOJIS€ IPOBECTU KOPEJILIMHNUNI aHali3 BIJIUBY (PAKTOPiB KOCMIYHOI
noroay Ha 6i0soriyHi 06?€KTU KIITUHHOTO piBHS. HaBeneHo faHi o0 HifTPUMKHY Ta IOJAJbIIOr0 PO3BUTKY
TesieKoMyHiKauiiiHoro noprany "T'eniomen". B TeopeTnyHill yacTrHI mocifpKeHi i 1obymoBaHi MOAei eBOJIOL
criextpiB CKII Big Besmkux CIIIT 3ay1€5kHO Bif, piBHS COHSYHOI aKTUBHOCTI HA OCHOBI aHAJIITUYHUX PO3B'SI3KiB
KIHETUYHUX PiBHSHb. 30KpPEMA, HA OCHOBI KIHETUYHOTO PIBHAHHSA NOCIIIKEHO IIPOLEC ITOMUPEHHS Y
Mik1saHeTHoMy ripoctopi KII, npuckopenux miz yac coHstuHoro crnanaxy 20 ciung 2005 poky. Po3riisHyTi BUNagku
MUTTEBOI Ta TPUBAJIO] iHXKEKIIil YaCTUHOK y MIKIJIAaHETHE cepenoBulle. Ha OCHOBI aHANMITUYHOTO PO3B 3Ky
KiHETUYHOTIO PiBHSHHS IIPOAHAIi30BaHO AMHAMIKy eHepreTuyHoro posnoginy CKII, oTpumaHo QyHKIIi0 PO3NOAiNy
IHTEHCHUBHOCTI, aHi30TPOIIiI0, eHepreTuyHi criektpy KII rpu nomupeHHi ix B COHAYHOMY BiTpi 11 HAlICy4aCHIINX
mogerieil resiocepu. B pesysnbrati po3B'sa3Ky MOAYJISLIMHUX 337124, 32 YMOB IIPY>KHOT'O BiIOUTTS Ta BiJIbHOTO
npoJiboTy o nosepxHi CoHug 'KIT nokasaHo, o [j1s1 Cy4acHUX NapaMeTpiB resiocdepu pisHUIS B KOHLIEHTpallii
I'KIT B uux aBox Bunankax ['KII nposBiseTbcsa B ooMexeHiil 06sacTi okosy CoHug. [TpoTe 11 eroxy MOJIOA0To
Conus BoHa Moxe OyTu cyTTeBolo. JJocnimkena monysunist [KIT nis cydacHoi enoxu i enoxu mosiogoro CoHigl. SIk
IJIs1 CTaJIOl IIBUIKOCTI COHSTYHOTO BIiTPY TaK i 17151 MIBUAKOCTI, IKa 3MEHIIYETHCS 32 CTEIIEHEBIM 3aKOHOM. [1oKasaHo,
o piBenb inTeHcuBHOCTI 'KIT Minbsipz, poKiB TOMy Ha3az, B pa3u OyB MEHIINI 3a cyyacHuil. lle cTBopioBaslo

CIPUSTINBI YMOBHU JJ1s €BOJIOLii 6iochepu.

Pedepar aHIJIiHCBKOIO:

The results and their novelty .In the experimental part we determined the strain of Saccharomyces cerevisiae,
which is most sensitive to fluctuations of space weather. The methodology of the study of the metachromatic
effects of Saccharomyces cerevisiae strain was standardized. Appropriate guidelines was developed. To automate
investigations of metachromatic effect we developed algorithms and corresponding programs, which allow a
quantitative estimation of digital color images of microbiological samples. Metachromatic reactions of
polyphosphates of volutin granules of bacteria Rodococcus erytropolis, Photobacterium phosphoreum and yeast
Saccharomyces cerevisiae were monitored. Under standard experimental conditions, the cell response of pro- and
eukaryotes on the oscillations of space weather factors was fixed. Under the long-term observations, for the first
time, the reaction of bioluminescence of bacteria Photobacterium phosphoreum IMV B-7071 was studied. The
bioluminescence is a common characteristic of the metabolic activity of cells. As a result of the monitoring the
database was created that allows providing a correlation analysis of the impact of space weather phenomena on



biological objects at cellular level. The data, which support further development of the helio-communicational
portal "Geliomed" were provided. In the theoretical part, which is based on analytical solutions, we researched and
built the models of the evolution of cosmic rays spectra of large SPE based on the level of solar activity. In
particular, on the basis of the kinetic equation we studied the process of propagation in interplanetary space of the
CR, accelerated during a solar flare on January 20, 2005. The cases of immediate and long-term injection of
particles into the interplanetary medium have been investigated. Based on the analytical solution of the kinetic
equation we analyzed the dynamics of the energy distribution of cosmic rays, function of the intensity distribution
have been obtained, anisotropy, energy CR spectra for distributing them to the solar wind have been studied for
the most advanced models of the heliosphere models. As a result of the solution of the modulation problems,
under the conditions of elastic reflection and free passage to the solar surface of the GCR it was shown that for
modern settings of the heliosphere the difference between the GCR concentration in these two cases is shown in a
limited region of the solar neighborhood. However, for the young age of the Sun, it could be significant. We studied
the modulation of GCR for the modern era and for the age of the young Sun, and both for constant solar wind
velocity as well as for changing of the speed according to a power law. It was shown that the level of GCR intensity
billion years ago was at times less than modern. This created favorable conditions for the evolution of the
biosphere.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: Ananitryni Bupasu ajis GyHLjill pO3noziny, KOHLEHTpaLii Ta aHi30TpoTii
raJlakTHYHUX KOCMIYHUX [TPOMEHIB B resiiocdepi. Basa moqeHHUX JaHUX TPUBAJIOTO MOHITOPUHTY MOBOKEHHSI

KJIITUHHOI MeTaxpomasii

Hassa HTII aHr/1ificbKOO: The analytical expressions for galactic cosmic rays distribution functions,
concentration and anisotropy in heliosphere. The daily data base of long-term monitoring of cellular
metachromasy
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OTpumaHi pe3yJIbTaTH:

l'asmy3b 3acTocyBaHHs: 73.10.1 [locnimxeHHs i po3pOGKH B rastysi IPUPOIHUYMXK HayK
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: B yacTuni ekcriepuMeHTaNbHUX HOCIIKEHD PE3YIBTATOM € BU3HAYEHHS mTaMy Saccharomyces
cerevisiae, IKWi € HANOINIbII YyTJIMBUM JJO KOJIMBaHb KOCMiYHOI Ioroau. MeTonyka poBeleHHs! NOCiI)KeHb
edekry MmeTaxpomasii j1s1 mTamy Saccharomyces cerevisiae cranzaptyusoBaHa. Po3po6seHi BifoBinHI METOOWYHI
pexomeHpanii. /15 aBromartusalii JOCainKeHb ePEKTY METaxpomMasii po3pobJeHi alropuTMu Ta BifgoOBigHI
IIPOrpamy, 10 AO3BOJISIIOTH IPOBOAUTY KiJIbKICHY OLiHKY U(MPOBUX KOJIBOPOBUX 300paskeHb MiKpOOiOIOTiYHIX
npemnaparis. B TeopeTuyHiil yacTuHi gocaimkeHi i nobynosani mogeri 05 GyHkuii Bennkux CIIIT 3anexxHo Bif piBHS
COHSYHOI aKTUBHOCTI HAa OCHOBI aHAJIITUYHUX PO3B'A3KiB KIHETUYHUX PiBHAHb,30KPEMA, HA OCHOBI KiIHETUYHOTO
PIBHAHHSA IOCJIIIKEHO MPOLEC PO3MOBCIOIKEHHS Y MIXKITJIAHETHOMY IIPOCTOPI KOCMIYHUX IPOMEHIB, IIPUCKOPEHUX
iz yac consiuHoro cnanaxy 20 ciunsg 2005 poky. Po3risiHyTi BUnaky MUTTEBOI Ta TPUBAJIO] iH)KEKIIii YaCTUHOK Y
MIXIIJIaHETHE cepenoBulle. Ha OCHOBI aHaIiTUYHOrO PO3B 3Ky KIHETUYHOTO PiBHSHHS IIPOAHAJi30BaHO OUHAMIKY

€HEPre€TNU4HOTrO pO3Il
ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnius HTII Ha moBKiJjs:
BnposaaykenHss HTII: Bnposamxeno
IIpakTuyHa peasnisanis HTII
IToyaTok eramy: 12.2015
3aKiHYeHHs eTamy:
Cno>xuBaui npo,uyKuii': KHY im.T.IlleBuenka, XHY, XapbKOBCbKill iH-T ioHOCDepu
IlepcneKTHBHI PUHKH: VkpaiHa
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
IIpagBa, 0 HaAAIOTHCS iIHBECTOPY MicJIsA 3aBEPIIEHHS POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€KOHOMiYHE OOrpyHTYBaHHSI.
IToTeHUiaILHUM 00CAT IIPOAAKY, THUC. TPH.:

OuiKkyBaHHI TepMiH OKYIHOCTI (pPOKiB):



JopaTtkoBa iHdpopmamist:

IX. Bi6sriorpadiuyHuii onuc

1. Shakhov B. A., Fedorov Yu. L., Kolesnyk Yu. L., Gromozova E. N., Vyshnevsky V. V., Sychev A., S., Galactic cosmic
rays as one of the main possible factors of the influence of space weather on earth's biosphere processes at the
cellular level /15-th Odessa International Astronomical Gamow Conference-School "Astronomy and Beyond:
Astrophysics, Cosmology, Cosmomicrophysics, Astroparticle Physics, Radioastronomy and Astrobiology" August
16-23, 2015, Odessa, Ukraine /Abstracts, u3-Bo "ActponpuHt" p. 64; 2. M. B. Parynbckas, B. H. O6pugxko, E. A.
Pynenuuk, E. H. 'pomo3osa, C. H. CamcoHoB, C. C. IlapmuHa, HecrangapTHble 0COO€HHOCTH 23-24 LIUKJIOB
COJIHEYHOI aKTUBHOCTU M CMEHA aJJaliTallMOHHOM peakuny 61M000bEKTOB Pa3IMYHbIX YPOBHEN OPraHMU3alluy B
2004-2006 rogax. - MexxnyHapopHas KoHpepeHnuus "CosiHeuHas 1 COHeYHo-3eMHas ¢usuka -2014", CaHKT-
[Tetepbypr, IlynkoBo, 20-24 okTs6ps 2014 rona, cTp. 84-85.

X. 3aKJII0YHI BiZOMOCTI

KepiBHUK I0PHIHUYHOI 0COOH Aukis Apocnas Crenanosuy

IlepeJtik 0Cci0O-BHKOHABILiB
Bumnescopkuii B.B.

I'pomososa O.M.

Konecnuxk 10.J1.

Cuuos O.C.

®enopos 0.1

[lTaxoB B. O.

BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB
Tenedon

Peectpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi

OisIJIbHOCTI




