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Pedepar:

1. Inceprarist npucBsiyeHa po3poob1ii METOLy MyJIbTUKOMIIOHEHTHOTO (POTOIOHI3aliITHOrO MOZEJIIOBAaHHS CBITiHHS
(MOMC) HuzbkomeTaniyHux 30H H II, gKi 0TO4yI0Th 06J1aCTi CI1aJIaXOBOT0O 30PEYTBOPEHHS, Ta 3aCTOCYBAHHIO 11bOTO
METO[y OJ1s1 JOCJIiI)KEHHSI 6JIaKUTHHUX KOMIIAKTHUX KapJnkoBux ranaktuk (BKKT). CknanHy cTpykrypy 3081 H 11
[IOZi/IEHO Ha BHYTPIlIHI Ta 30BHILIHI KOMIIOHEHTHU. BHYTPIIIHIMY KOMIIOHEHTAMH € 30HA BiJIbHOTO NOLIMPEHHSA
CYIEPBITPY Ta KaBEPHA CYIEPBITPY, & 30BHIIIHIMU — I'yCTUH AP ra3dy, BAMETEHUH IIPSIMOIO YIAPHOIO XBUJIEIO, Ta
He30ypeHa rifpoguHamiyHo yactuHa 304 H 11, e popmMyeTbCs GibLIiCTb CIIOCTEPEKYBAHUX CUJIbHUX €MICITHUAX
JIiHif. Mopesli KOMIIOHEHTIB PO3PaxOBYBAJIMCS y IPUNYLIEHH] chepryHoi cuMeTpii, poToioHI3aLis ra3y B HUX
CIIPUYMHEHA i0Hi3yI04MMU KBAaHTaMU SIK NIPSIMOTO, TaK i AU(Y3HOro iOHiI3yI0U0ro BUTPOMiHIOBAHHS, TOTOKY SIKMX
PO3paxoByBaIMCA IIiJl 4aC MOJEJIIOBAHHSA 3a IOIIOMOTOI0 PiBHSHD [IEPEHECEHHS BUIIPOMIHIOBaHHS, SKi BpaXOBYIOTb
BCi BaxJnBi pouecu y 30Hi H 1, sKi 1je nepeHeceHHs CIpUYMHAIOTh. [Judy3He i0Hi3yloue BUIPOMIHIOBaHHS
po3paxoByBasiocs y HabmxkeHHi outward only. OTprMaHO cymapHi 30psiHi CIIEKTPH JIAUMaHIiBCbKOTO KOHTUHYYMY

(Lyc-criexTpu), 3arajibHy KijIbKiCTb iOHI3yI0UMX KBAHTIB, XiMiYHMI BMICT €JIEMEHTIB, SIKi HAIXOISATh B OTOUyloYe



cepeJoBUlIe BHACIINOK Aii CynepBiTpy Ta BUOYXiB HAHOBUX, TEMII BTPATHA MAcCH CIaJlaxOM 30pPEeyTBOPEHHS Ta
MEXaHIYHY CBITHICTb CYNEPBITPY B 30Hi MOT0 BiJILHOTO INOIMPEHHS, SKi BU3HAYAJIMCA 32 JOTIOMOTOI0 €BOJIIOLIHO-
NONYJISILiAHOTO MOJIeJII0BaHHS €BOJIIOLii 06J1aCTi 30peyTBOPEHHS 3 BpaxyBaHHIM obepTaHHsl WR-3ip. B obacTi
BiJIbHOTO IIOLIMPEHHS CYIIEPBITPY XiMiYHUI BMICT BU3HAY€HO 3a JOIIOMOTOI0 €BOJIIOLIMHO-TIONYJIALIMHUX MOZEIIEN
CUHTe3y 06J1aCTi 30peyTBOPEHHS. XiMiUHMI BMICT PO3PiIpKEHOr0 rasdy B KaBepHi CylepBiTPy BU3HAYABCS
ycepeHEeHHSIM 32 MacoOl0 3HaYeHb BMICTY B 00J1aCTi 30pe€yTBOPEHHSI Ta B 30BHIllIHIX KOMIIOHEHTaX, OCKiJIbKY
BPaxOBYETLCS BUIIAPOBYBAHHS a3y i3 30BHILIHIX KOMIIOHEHTIB Y KaBEPHY. JIeKPEMEHT 3HAa4€Hb XIMIYHOTO BMICTY
enemeHTiB O, Ne, S, Ar, Fe 6paBcs 3 aHanisy ximiunoro Bmicty 30H H II y BKKT, orprmanoro [30ToBuM Ta iH.
1994-2005, Takoxx BpaxoByBasacs 3ajnexHicts N/H-O /H. [Ins BuU3HaueHHs pajiiaIbHOTO PO3IIOAiNy KOHLIeHTpallii,
IIBUAKOCTI PO3MIMPEHHS Ta TEMIIEPATYPU ra3y y BHYTPilIHiX KOMIIOHEHTaX Oy/b0alIKy CyNepBiTPy BUKOPUCTAHO
mogeri llleBanbe-Kierra (nis onucy BiIbHOTO NOIIMPEHHS CYNEPBITPY) i YiBepa Ta iH. (1151 onucy rasy B rapsdii
KaBepHi). PazianbHuii po3nofiin eJ1IeKTPOHHOI TEMITEPATYPU Ta KOHLEHTPallii y 30BHIIIHIX KOMIIOHEHTax 064NCIEHO
Iif; Yac MoJie1t0BaHHS IXHBOTO CBIiTiHHS 3 (POTOIOHI3aliIHOrO PiBHSIHHS €HEPreTUYHOTro 6ajaHcy. ¥ sIKOCTi
€BOJIIOLiITHOTO CTOMOBOT'O KPUTEPIIO IJ1s1 MOJIEJII0BAaHHSI IPUMHSITO YMOBY PiBHOCTI THCKY Ha MEXI TPETHOIO Ta
YETBEPTOI'0 KOMIIOHEHTIB. PO3pax0BaHO €BOJIIOLINHY CITKY MYJIbTUKOMIIOHEHTHAX HU3bKOMETAJIIYHUX MOJIEJIEN 30H
H II. ITokasaHo, 110 BHYTpimHS cTpykTypa 30HU H II 3a neBHUX yMOB MoXke (OpMyBaTy HeCTayy KBAHTIB y CIIEKTPi
ioHi3y1040ro BUIIPOMIHIOBAHHS. BUOKPEMIIEHO YOTHPU TUIIM OLiHKY BILJIMBY HA (OPMY CIIEKTpa iOHi3y040oro
BUIIPOMIHIOBaHH4 Iif] Yac 110ro NepeHeCceHHs KpPi3b KOMIIOHEHTH CYNepBiTpy. [IpoeMOHCTPOBAaHO MOKJIUBICTDb
BUHUKHEHH4 JiHiil [Ne V] ta He II B niana3oHi BilHOCHMX iHTEHCUBHOCTEM, IKUI IEPEKPUBAETHCS 3 iX
CIIOCTEPEXYyBaHMMU 3Ha4YeHHAMU AJ1s1 BKKT. [IpoBeeHo aHai3 BIJIMBY HASIBHOCTI MAJIOBUX 3€PEH HA PO3IOLIT
($isMYHMUX NapaMeTPiB Ta BKJIMBUX JIiarHOCTUYHUX CHiBBigHOWEHD y 30Hi H II. 3po6sieHo OpiBHSHHS MOJEIbHUAX
CIIEKTPIB i3 CIOCTEPEKYBAHNMU HA OCHOBI iIHTEHCMBHOCTEN CUJIPHUX €MiCIHUX JIiHil. [I7151 nogasnpmoi po6oTu
BHUKOPHCTOBYBAJIMCS TiJIbKU Ti MOJeJIi, SIKi 3a6e31e4niv 3HaueHHs! iIHTeHCUBHOCTE LUK JIHIN y Meskax
CIIOCTEPE>KyBaHUX 3HAUeHb. [OHHNUI1 BMiCT MOZiesiel, ycepeJHEeHU 3a 00’eMOM, SIK i XiMIYHUMI BMICT, IPUAHATH Y
MOJIEJISIX, BAKOPUCTAHO J1J1s1 BUBOZY HOBUX BUPAa3iB iOHi3alliiHO-KOPEKLiMHUX MHOXKHUKIB, SIKi BUKOPUCTAHO IJI
nepesrn3HavyeHHs XiMiyHOro BMicTy 83 30H H I y BKKI' Ha 0CHOBI i0HHOTO BMiCTy, OTPMMAaHOT0 [30TOBMM Ta iH.
(2007). Y peaysbTaTi yTOYHEHO 3HAY€HHS BMiCTy IIEPBUHHOIO TeJIil0 Ta TEMII MIOTro 36arayeHHs IIPOTSITrOM 30PSIHO]
XiMiYHOi eBoJI0Lii pe4oBMHM y BececBiTi. BMiCT epBUHHOIO rejlilo Y MeXaX [OXUOKH CIIiBIIaB 3 OTPUMaHUM
[3oToBuM Ta iH. (2007), 2 BMiCT OKCUT€HY CIiBIagae 3 JaHUMU [30ToBa Ta iH. (2007) Ipy HU3BKMX METAJIIYHOCTSX i
3MEHIIYETHCS Y IIOPIBHAHHI 3 UMY JAHUMU i3 301bIIEHHIM MeTalTiYHOCTI. TeMIl 36aradeHHs reiiio B IIpoLeci
30psIHOI XiMiUHOI eBoJIIOLlii OTPMMaHO TPOXY BUIIMM, HDXK y npali [3oTosa Ta iH. (2007).

2. The dissertation is devoted to the developing of the method for multicomponent photoionization modelling
(MPhM) of low-metalicity H II regions surrounding starburst star-forming regions and the application of this
method for study of blue compact dwarf galaxies (BCDGs). The complex structure of H II region has been divided
into internal and external components. Internal components correspond to the region of free expansion of
superwind and the cavity of superwind correspondinly, while the external ones - to a thick layer of gas,
compressed by a superwind shock, and hydrodynamically undisturbed outer part of H II region, where the most of
observed strong emission lines are formed. The components of the model were calculated in the assumption of
spherical symmetry. The gas photoinization was caused by ionizing quanta of both direct and diffuse ionizing
radiation. Fluxes of this radiation were calculated during simulation using radiative transfer equations which take
into account all important processes in the H Il region that are causing this transfer. The diffuse ionizing radiation
was calculated in the outward only approach. The total stellar Lyman continuum spectra (Lyc-spectra), the total
number of ionizing quanta, the chemical abundance of the elements entering into the surrounding region due to
the superwind and supernova explosions, the mass loss rate by starburst region, and mechanical luminosity of
superwind in the region of its free expansion have been obtained from the evolutionary-population modelling of
the evolution of stars-formation region with taking into account the rotation of the WR-stars. In the region of free
expansion of the superwind the chemical abundances were determined using evolutionary population synthesis
models of star-formation region. The chemical abundances of rarefied gas in the cavity of the superwind were



determined by averaging over mass of the values of the abundances in the star-formation region and in the
external components correspondingly, due to gas evaporation from the external components into the cavity. The
decrement of the chemical abundance values for the elements O, Ne, S, Ar, Fe was taken from the analysis of the
chemical abundances of H II regions in the BCDG obtained by Izotov et al. 1994-2005, the dependence of N/H -
O/H was also taken into account. The models of Chevalier and Clegg (for the description of superwind free
expansion) and Weaver et al. (for the description of gas in hot cavity) were used for the determination of radial
distributions of the gas density, the expansion velocity as well as the temperature of gas within internal
components of superwind. The distribution of the electron temperature and density in the external components
was obtained during the calculation of their radiation as solution of the energy balance equation. It was adopted
the stop criterion for evolutionary modelling corresponding to the condition of equilibrium of pressure on the
boundary between third and fourth components. The evolutionary grid of multicomponent low-metalicity models
of H I regions was calculated. It was shown that internal structure of H Il region at some conditions can cause the
formation of a lack of quanta in the spectrum of ionizing radiation. There were detected four types of impact
estimation on the shape of Lyc-spectrum of ionizing radiation during its transfer through superwind components.
Also, it was demonstrated the possibility of [Ne V] and He II lines formation within range of relative intensities that
contains their observed values for BCDG was demonstrated. An analysis of the influence of the presence of dust
grains on the distribution of physical parameters and important diagnostic relations in the H Il region was carried
out. The comparison of modelling spectra with observed ones was done using intensities of strong emission lines.
Only models reproducing intensities of these lines within observed ranges were used for the following work. The
ionic abundances of models, averaged over volume, and chemical ones adopted in the models were used to derive
the new expressions for ionization-correction factors (ICFs). These ICFs were used to redetermine the chemical
abundances of 83 H Il regions in BCDGs, on the base of ionic abundances obtained by Izotov et al. (2007). As a
result, the value of the primordial helium abundance and its enrichment during the stellar chemical evolution of
matter in the Universe more precisely. The obtained value of the primordial helium abundance within the errors
coincides with one obtained by Izotov and et al. (2007). The oxygen abundance coincides at low metalicity with one
from Izotov et al.(2007) and decreases in comparison with these data with increasing metalicity. The value of
helium enrichment during stellar chemical evolution of matter was obtained slighthly higher than one from Izotov
et al. (2007).
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