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[Tpoanau3upoBanbl criekTpasibhbie nqanubie Hosoit JIucuuku 2007 roma (V458 Vul), nonydennbie
Haunaad ¢ 9-x mo 662-e cyrkm mocie makcmmyma Osiecka. DBpuin oOHApPYKEHBI CyTOYHBIE
u3MeHeHus npoduneit cuekrpaababx gunuil [Fe VII]. Mbr momaraeMm, 9T0 9TH N3MEHEHHUS CBSI3aHE
¢ opOUTaILHBIM JIBH2KEHHEM KOHUYECKOH yJaapHOil BoOJHbL. OOHApPYKEH UK/ [IEPEMEHHOCTH IIO
sanperngnnbiv tuausAM [Fe VII|, pasusrii 60 cyTkam v coBmaJaromuii ¢ mukiaoM GhoToMerpryecKoil
M PEHTreHOBCKOI ITepEeMEeHHOCTH. BO3MOXKHO, MepeMEeHHOCTb CBS3aHa C MPENecCueil MOIIPHBIX
CTpyIl BeIeCTBa, WCTEKAMIIEr0 C TOBEepxHOCTH 0Oenoro kapiauka. OIleHeHbI TeMmmeparypa u
IOTHOCTH  cpefipl, Tae dopmupyores juunn [Fe VII|. Temmeparypa MeHsieTcss €O BpEMEHEM

or 120000-60000 K g0 30000 K, miornmocrs or 107 mo 10%cm™3. Mbr npeamosnaraem, 4ro
criekrpasibabie auann [Fe VII] o6pasyiorcs 3a GPOHTOM KOHMYECKOH YIapHOI BOJHBIL.

BBEJEHUE

Hogast JIncnaxu 2007 roxa (V458 Vul) 6si1a orkpeita 8-ro asrycra 2007 rozxa [7]. VIHTEepecHOi 0COGEHHOCTHIO
V458 Vul gaBasercs To, 9rT0 3Ta BTOpas W3 WM3BECTHBIX HOBBIX, BCIIBIIIKA KOTOPOM MNPOW3ONLIA BHYTPH
rtaHerapHoit rymanHocTH [15]. Xernaen u MyHapu [4] npoBesin actpoMeTpudeckue HabIIOIEH IS U OTOXK JeCTBUIIN
nosyto 110 karajgory USNO-B1.0 1108-0460444 kax 00beKT, UMEIOIIUi 3BE3/IHBIE BEJIMYUHBI B TIooce B =18.2" B
nojoce R =17.8™, TeM caMbIM TIOATBEPININ, 9TO HADIIOMAIACEH BCIBINKA HOBOM. VM V458 Vul 66110 mprucBoeHo
HoBoit Camycewm [11].

[TepBble CIEKTPBI HU3KOrO pas3penieHns Obln nostydensbl Bywn u @ymeku [2], MyHapu u ap. [6] yepe3 cyTkn
MIOCJIe OTKPBITHA. B crekTpax mpucyTcTBOBaM KpoMe DasbMepoBckux qnawuit, muann FeIl. Bee cnekTpanbabie
guann wmenn npodunun P Cyg. [lostomy 3Be3ma Obuta kmaccudwurnupoBana kak Fell, B coorBercTBum co
CHeKTpasbHOI Kiaccudukanueii, Koropas 6buia npeainoxena Buiabsmc [17]. Oanako 6osee no3aaue vabionenus
Tkona u ap. [12], Tapacosa [13], ITorruann [10] moka3zamnn ycusienue auanii Hel n orcyTcerBre B CieKTpax JIMHMI
¢ npodpuiem P Cyg, ro ecrb HoBast Ha srom srame 6osee moxoamia Ha HeN-rur. ITosromy mbr mpuanciuim eé
K rubpuaHbIM HOBBIM [13]. DTa kinaccudukanms 6buta moareepkaeHa [Torruanu [10].

KPUBAA BJIECKA V458 Vul

Ha puc. 1 npusenena kpuBas Osecka V458 Vul, koropas Obuia mOCTpOEHA HAMHU HA OCHOBAHWU 0a3bl
mauaeix AAVSO. Ha Bpeske K 9TOMy pHCYHKY MOKA3aHO MaJieHne OJiecka 3Be3mbl B Tedenne 20 CyTOK MoCye
MakcumyMa. B 310 Bpems Ha ¢oHe IIaBHOTO MaIeHus HADJII0aI0Ch BDEMEHHOE yBeIndeHne 01eCKa Ha MOJITOPbI
3BEé3nubIe BesimanHbl HA 4 u 10-e cyTku mocie MakcuMmyma. Kpome Toro, depes3 rog mocje MakCuMyMma OJiecka
Hosasi memoncTpupOBaia IMEPEMEHHOCTh KAaK B TEYEHHE CyTOK, TAaK M Ha MPOTSKEHUH OOJee JJIUTETbHOTrO
mepuosa. [Ipuaém mocjenHsas mepeMeHHOCTh WUMEJIa, XapaKTep UK. 3BE3IHAS BEINYNHA CHAYAJIA B TEUCHUE
npubiusuTesbHo 30 CYyTOK YBEJIMYUIACH [MOYTH HA JBE 3BE3JHDbIC BEJIMYUHBI, & 3aTeM 33 TAKOH Ke Mepuo/
YMEHBIUIACH HA, TAKYIO ke BeanduHy. CyTounyo hOTOMETPUIECKYIO MEPEMEHHOCTh MCCIea0Ba [opaHcKuil u
ap. [3]. Onnako nepuos, KOTopblil OGbw1 uMu HaligeH, okoso 0.6 cyToK, 103/1Hee He noATBepaAusics [8].

ITo kpwBOii GiecKa MBI ONpEIEIUIN MapaMeTphl to, ts3, paBHble 7 m 18 cyrkam [14] coorBercTBEHHO
¥ XapaKTepudymoliue BpeMmsi majenus Onecka Ha 2 u 3 3B. Bes. Vcmosib3ys CTATUCTUYECKHE COOTHOIIEHWST
MEXKIy aOCOJIOTHON 3BE3MHON BEIUYUHON W mapamerpaMu to, t3, MBI ONPEIETIUIN ADCOJIOTHYIO 3BE3THYIO
BEJIMYUHY B MaKCHMyMe. OTa BeaudmHa B cpeaHem cocraBuia M, =-9.0. Suanue abCOTOTHON 3BE3THON
BEJINYMHBI TTO3BOJIAJIO OIEHUTH paccrosume 10 Howoit, okono 12.7 kmk, m maccy Oeoro KapJjuKa, PaBHYIO
Myq=1.2 Mg [14]. Takum obpa3zom, nepBuunbiM KoMIoHeHTOM HOBO# siBiisiercss MaccuBHbBINA Gesiblil KapJsuK.
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Puc. 1. Kpusasg 6secka Hopoit JIucuaku 2007 roga (V458 Vul), nocrpoennast no manabim AAVSO

CIIEKTPAJIbBHA Y 9BOJIIOIIN A HOBOW V458 Vul

Crekrpasibable HAOIIOAEHWS MpoBOaMIKnCh HA crekrporpade CIIDM, ycranosiennom B dokyce Hacmura Ha
2.6-m 3epkasibHoM Teseckore um. Maiina (3TI) B Kpbivckoii acrpodusuyeckoii obcepsaropun. Bee ciiekrpbr,
3a WCKJIOYEHUWEM [IBYX, IOJIyYeHbl C JucIepcueil OKOJo QA/HKJI B uHTepBaJse auH BostH 32007500 A. /IBa
CIIeKTpa HOJTydeHbl co cpeameii mucrepcueiit 0.75 A /mkn B marepsase ammua somn 4200-5300 A. Ha kpusoit
0J1ecKa, MPEICTABIEHHON HA PUC. 1, OTMEYEHBI JAThI, KOT/Ia OBLIN MOy YeHbI CIIEKTPaJIbHbIE NaHHbe. Ha puc. 2,
npesacrasieHbl cueKTpbl V458 Vul, nagmnas ¢ 9-x cyTok m 3akan4duBas 669-Mu cyTKaMu mocjie MakCUMyMa.

Pamnmnioio ciekrpasbayto 3Bosonnio HoBoit Ha puc. 2, ¢ JeMOHCTPUPYIOT TIEPBBIE MSITh CIIEKTPOB. MHTEepecHoit
0CODEHHOCTDHIO 9TOH (ha3bl SABIAECTCA PE3KOE M3MEHEHHE MOTOKOB, IMUPUH U (POPMBI MPpOoduUIeil CIeKTPaIbHBIX
JIMHUN TIOCJIE BTOPOrO TMOsipuaHus, Ha 13-e cyTku mocjie makcumywma. [lpwaém B jguauax Hel mpowsorrio
yBeJMYeHUe NOTOKA u3Jydenus, a B JuHuax HI noroku ymenbimiauch [13, 14]. Ilupunbl crekrpasibHbIX
muanit HI u Hel wa 13-e cyTkm mocjie MakCuMyMa TIOKA3bIBAIOT TIOBBIMNIEHUE, TTOYTH HA, IE€TBEPTH, CKOPOCTH
obostouku. Kpome Toro, nByropbas dpopma npoduieit cnekrpanbubix jguauit Hel u ciaoxubiit npoduis P Cyg
quauit HI puc. 2, ¢ yKa3bBalOT Ha, M3MEHUBIIIYIOCS CTPYKTYpPy 000s049ku. Takas cTpykTypa mnpodwuieit JuHuit
MOZKeT ObITh CBsi3aHA C Ia30BbIM JMCKOM WJIM K€ C [OJspHbIME BbiOpocamu Bewiecrsa [1]. Hecmorps na o,
aro ¢dopwmbr mpoduneit guauit HI w Hel pasnmuaiorcs, He WCKIIIOYEHO, YTO OHU OTPAXKAIOT OJUHAKOBYIO
CTPYKTypy obosioukn. Tak Kak OHH MOTYT OBITH MPEJCTABIEHBI KAK CYyMMa, OJHOTOPOOro MpOQUIsd OT
cdepudeckoit 000I09KU U ABYropOOro OT IMCKA, WJIA OCECUMMETPUYIHOrO BbIOpoca. MbI mpeamosiaraem, 9To
nabiio/jlaeMble  M3MEHEHUs CBA3aHBL HE C JMCKOM, a C KPATKOBPEMEHHBIMH CHMMETPUYIHBIMU BbIOpOCaMu
BemecTBa. OCHOBaHWEM [IJIsi HAIIEro mpeanojoxkenus sBisiorca npobuaun P Cyg crmekrTpajabHBIX JUHUNE B
MaKCHMyMe BTOPOro mnosgpyanus. Takue npodusn JuHU yKa3bIBAIOT HA JOMOJTHUTEIbHBIE BHIOPOCA BEIECTBA.
[Tpodunu CcrHeKTpadbHBIX JIMHMI, MOJIyYeHHBIE cpa3y Ke mnocie mepporo [12] u Broporo mosipyanusi [13]
uneraTuanbl: ciaoxkubie npoduwm P Cyg muauit HI u nsyrop6sie npodusu sunuit He I, To ecrb Mbr HabM0186M
OIHM ¥ T€ K€ CTPYKTYPhI MOCJE MepBOro m BTOporo mosipuanus Hosoit. TloarBepkienneM TOro, 9TO MBI
HabJIOA/ I SN0/ INYECKNe BBIOPOCHI, TAKIKE SIBJISETCS WCYE3HOBEHWE BIIOC/IEICTBUU NEKYIAPHONH (OPMbI
npodwueii suamit HI n Hel [10, 13].

Ha puc. 2, a Bunno, 9To dasza 3anpeménubix Juani pa3Buiiachk B nepuos co 104-x mo 232-e cyrku. B criekrpe,
Kkpowme JsinHMi Bogopona u smanit He IT (4542, 4686, 5412, 6311), Beiaensitores smann [Fe VII] (3586, 3759, 5159,
5721, 6086), muruu [NeIII] (3869, 3968), [Ne V] (3346, 3426), mumun [Ar V] (6435, 7006), a Takzke, IO-BHIMOMY,
[Ca V] 5309. Ha sToM 3rare Mbl 0GHAPYKHUIM CHJIBHYIO TepEMEHHOCTh mpoduieil 3anpermgnubx aunuii [Fe VII]
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Puc. 2. Cuexrper Hosoit V458 Vul ¢ 9-x no 662-e cyTku nocsie makcumyma 6srecka. QTMeUeHbl CyTKH HOCIE MAKCHMYMa,
6iecka (a). IIpodunn munnit H,, HeI14686 u [Fe VII]|6086. JononuurensHo K cyTkam ormedena JD-2454000 (6)
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u [NeV] (puc. 2, a, 6). Ilepemennbivu 6bitn 1 pekombuHarnmonnsre auann HI, Hel, HeIl (puc. 2, a, 6). Ho ara
[epeMEeHHOCTh Oblila MeHee BbIpaxKeHa u, kpome 1oro, npoduuu cruekrpanbubix guauii HI, HeIl u [Fe VII| ne
ObLIM TIOXO0KHU. Pa3Hoe moBeneHre peKOMOMHAIMOHHBIX W 3AMPEIEHHBIX JIMHUM MOKA3BIBAET, 9TO ODOIOYKA, HA,
JIAHHOM JTalte BCE eIné He IPOo3padHa Jjid U3JIyYeHrsT, UCXOIAIIEro OT 6es0ro Kap/inKa, U CleKTPaJIbHbIE JINHAN
HTI u [Fe VII] 06pa3yiorcst B pa3HbIX 00IACTSIX CUCTEMBI.

Ha npodunsix cuekrpasnbubix aunuii [Fe VII|, noaygennsix na 281, 306, 307, 367-e cyrku (puc. 2, 6), BuaHbI
rayOOKMe Jenpeccuu, MPpUYéM WX WHTEHCUBHOCTH U JIydeBas CKOPOCTh OKa3aJIach MOYTH OOMHAKOBON Ha 307
u 367-e cyTku, TO ecTb HADJIOIAETCH HEKOTOPBI IUKJ mnepemeHHocTH, paBubii 60 cyrkam. IIpomexyrok
BPEMEHM MeXKJy NoBTOpsionmmMuca npodunasaymu (60 CyTok) Takoil ke, Kak U IUKJI (HOTOMETPUYECKON
nepemennoctu (puc. 1). Crienyer ormMerurb, 4ro TAKOW 2Ke IMKJI HAOJII0AaeTcs 0 PEHTTeHOBCKUM JaHHbIM [8].
Mper npenmnonaraem, 9To IEMPecCHd B CleKTpasibHbiX auHusX [Fe VII| cBsi3aHBI ¢ M3MEHEHWEM TUIOTHOCTH ra3a
B HAIIPABJIEHUU HA JIy4e 3peHus. BO3MOKHO, ILIOTHOCTH MEHSIeTCH BCJIEJCTBHE TOrO, YTO MCTEYEHUE BEIIEeCTBA
MTPOJIOIYKAETCA MTPEUMYIINECTBEHHO B BUE KOJIJIMMUPOBAHHOTO BETPA C MOJIOCOB Oesoro xapswka. Ctpys rasa
[IPA 3TOM IIPEIecCupyer, MEHsSeTCs IJIOTHOCTh BEIeCTBAa HA Jyde 3peHusd, W Mbl HAOJIOIAaeM [ElPecCHu B
3anpenéuubix Juausax. C Ipyroi CTOPOHBI, B MPOQUIAX PEKOMOUHAIIMOHHBIX JIHHUN, OTCY TCTBYIOT XaPAKTEPHbBIE
0CODEHHOCTH, YKA3bIBAIOIINE HA CYIIECTBOBAHIE KOJLIMMUPOBAHHBIX IOTOKOB BelecTBa. Bo3M0oKHO, 3TO CBA3aHO
C TeM, YTO WHTEHCUBHOCTh W3JIy4€HUsi ODOJOYKHU B PEKOMOWHAIMOHHBIX JIMHASAX TPE00IaIaeT Ha 3Ty YeHUEM
OT CTPYH BEIECTBa, U, KPOME TOrO, JIy4eBble CKOPOCTHA aOCOPOIMOHHBIX KOMIIOHEHTOB HE IPEBBIIIAI0T CKOPOCTH
obosouku. Tem HEe MeHee, TEpeMeHHOCTh TPOUIeil B PEKOMOWMHAIIMOHHBIX JIMHUSIX IPUCYTCTBYET, XOTS U MEHEe
BbipazkerHas. OHAKO UKJI [IEPEMEHHOCTH [0 PEKOMOMHAIIMOHHBIM JTMHUSIM He HabJII0aeTCs.

Kpowme Toro, 6putr 00HAPYXKEHBI M3MeHeHust mpoduiei guauil 3a cytku. Ciieyer OTMETUTD, YTO 3aMETHBIE
usMeneHust B UpOdUIAX JIMHUN IIPOUCXOIUJIA B TEYEHUE 4YeThIpEX vacos (puc. 2,6). D10 camblii KOPOTKUI
MTPOMEKYTOK BPEMEHU MEXK/Ty HAITUMU HAOIIOAEHUAMY. MbI MOMBITAINCH HAWTH TIEPUO, TI0 JIy 9€BBIM CKOPOCTIM
Jernpeccuii B 3alpeméHHbIX JuHugax. Haumydmmit mepwos, KOTOPBI HAM YIAJ0Ch HAWTH COCTABJIAET OKOJIO
2.6 cyrok. OmgHaKO W3-3a HU3KON 3HAYMMOCTH MbI HE YBEPEHBI B €ro mocroBepuHocTu. Kpome Toro, Beccon
u ap. [16] no cuekrpasbHbiM HABJIIOJEHUAM BBICOKOIO Pa3pelleHus [HOJLyYuId CYIIeCTBEHHO 60jiee KOPOTKU
mepuos, paBHbLi 98 MwmaHyTam. MbI mpenmosiaraeM, 9TO KOPOTKOIIEPUOAWYECKYIO MEPEMEHHOCTh poduieit
3aNpPenéHHbIX JIUHUH MOXKHO OObACHUTH BPAIEHHEM KOHUYECKOH YJIAPHON BOJIHBI, BHI3BAHHBIM OPOUTAIHHBIM
JIBUYKEHNEM KOMIIOHEHTOB CHCTEMbI. BBICOKOCKOPOCTHO!N BeTep OT OE/I0r0 KapjnKa CTAJKHABAETCS C BEIEeCTBOM
IJTaHeTapHOI TyMaHHOCTH. B pe3ynbrare 600N pa3HOCTH CKOPOCTEH (PPOHT yAAPHOI BOJIHDI, BOSHUKAIOIIEH
3a BTOPUYHBIM KOMIIOHEHTOM, MPEICTABJISIET COOOl KOHYC, BHYTPH KOTOPOrO HAXOIUTCS 00JIee pa3pPerKEeHHbINH
ra3. OpburaiabHOe JBUKEHUE 3aKPy9IrBaeT (DPOHT M MbI HADJIIOJAEM [T€PEeMEHHOCTH MPOMUIIeil 3alpenEHHbIX
quauit HoBoit V458 Vul. B mosb3y Takoro mpemmnoioXKeHus CBUIETEIHCTBYET DPEHTTEHOBCKOE W3JIYIEHUS B
nuanaszone 0.6—10 k3B [8] (puc. 1), koropoe Mozxker 6bITh CIeACTBUEM YAAPHOIT BOJIHBL B cUCTEMe, 0Opa3ytoleiics
B pe3yJbTaTe CTOJKHOBEHHS JIBYX IOTOKOB BemnecTBa. llomobHas mepeMeHHOCTH mpoduiteit juHuii ObLIA
UCCIIEJI0BAHA, B MACCUBHBIX JBOMHBIX cucremax, cocrosumx u3 Bosbda—Paite u O-3se3upr [5]. [lepemennbie
¢ das3oii OopOUTATBHOrO IBUIKEHUS MOJEIbHbIE TPOMUIN CIEKTPAJIbHBIX JIMHUI 3aMperiéHHbIX TepexX0oI0B
YAMBUTEJbHBIM 00pa3oM coBrazaor ¢ upoduisivmu aunuii [Fe VII].

Mpsr paccmorpenu bu3ndecKkue yCJIOBHs, B KOTOPBIX BO3HUKAIOT 3amnpeménnble guann [Fe VII|. s sroro
66110 BeIYECIICHO oTHOmeHHe 110ToKOB B yinHUAX [Fe VII] 3760 u 6086. OrHOIIEHNE OTOKOB B CHEKTPAJIbHBIX
muHusx [Fe VII] 3760 n 6086 na 257 u 281-e cyrkn pasHo 1.54 u 1.38, uro cormacuo pacuéram Haccbaymep n
1p. [9] coorBercrByer Temmeparypam or 60000 1o 120000 K u miorHocTr rasa okommo 107 em 3. Iocemyromme
3HAYEHUs OTHOITIEHUS MTOTOKOB, 3HAYEHNS KOTOPBIX cocTaBadau oT 0.84 mo 1.13, MOKa3bIBAIOT, YTO TEMIIEPATYPa
nonmsuaack u cocrasuna 30 000-20 000 K, a mnornocts ymensmunacs 10 108 em™3. Temneparype! u mioTHOCTS
cpensl, tae dopmupyiorcs guann [Fe VII[ He mporwBopedar, Ha HAIl B3IV, NPEIIOIOKEHUIO, YTO OHU
0bpazyiorcsa 3a (PPOHTOM YIAPHON BOJIHEI.

3AKJIFOYEHNE

[Ipoananusuposansl ciekrpasbuabie Habsoaerns Hosoit 2007 roga V458 Vul, npoBoausminecs nadnnas ¢ 9-x 1o
662-e cyTku mocjie MakcuMyMma, bsrecka. JlaHHbie HAOIIOAEHNI TOKA3BIBAIOT, 9TO B ODIMUX Y€PTaX, CIEKTpaIbHAS
spostioniust V458 Vul moxoka Ha 3BOJIONUIO KJIACCHYECKUX HOBBIX HOM00HOrO THHa, Hampumep, na Hosyio
Bmeenocia 1988 roga (V2214 Oph). Oxnako Obuin 00HAPYKEHbI 1 3aMeTHbIE OT/Indus. Bjeck 3Be3/bl Ha (HoHe
[JIABHOT'O MAJEHUsI IBA Pa3a yBEJIMYUBAJICI HA MOJITOPbI 3BE3/HBbIE BEJIMYMHBI B CAMOM HAYAJE €ro MaJIeHUsd, U
CreKTpaJjibHble HAOJIOAEHNS MOKA3aIM, YTO U3MEHNIUCH TIOTOKN H3JIyYeHUsI, CKODOCTb U CTPYKTYpPa ODOJIOUKH.
Mbr mostaraem, 9To TH U3MEHEHUs CBA3aHbI C KDATKOBPEMEHHBIMHU BHIOPOCAMHE BEIECTBA BO BPEMsi MOSIPUYAHUS.

Boun obHApYKEHBI CyTOUHBIE U3MEHEHUs (hOPMBI TpOdUIeil KAK 3aMPEIEHHBIX, TAK U PEKOMOMHAITMOHHBIX
CHEeKTPANbHBIX JuHUN. VI3MeHeHus, KOTOpble Mbl HAOIIOMATN B MPOMUIAX 3alpPEIEHHbIX JINHUM, CUIbHee,
¥ OHM He COBMAJAIT C PEKOMOWHAIMOHHBbIMHU JHHUsMHU. KopoTkomneprnonntieckne W3MeHEHHs, KOTOPbIE MbI
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OOHAPYKWUJIN, MO-BUIMMOMY, CBSI3aHBI C BPAIIEHHEM KOHUYECKOM yIapHOW BOJIHBI, BHI3BAHHBIM OPOUTAIHHBIM
npukenueM. Ouenku dusudeckux ycnosuil cpezapl, rae ¢opmupytorcs Junuu [Fe VII[ nokassisator, 4o
TeMIIepaTypa cocTasasaaa or 120 000-60 000 K, maorrocts 107 Ha 257 —281-e CyTKH mOCTIe MaKCHMyMa, 6IecKa,
a Ha 334-e cyTku Temueparypa ynasa 10 30000 K, a mnornocrs 10 106 em™3. Mbr npeanonaraem, 4ro JuHum
[Fe VII] o6pasyiorcs 3a GPOHTOM KOHMYECKO YIAPHOI BOJIHBL.

Obnapyken nuki nepemenHocru 1o 3anpernéanbiM JunusmM [Fe VII|, pasabiii 60 cyrkam u coBnajaoriuii

¢ MUKJIO0M (POTOMETPUYECKON U PEHTTEHOBCKOM mepeMeHHOCTH. Vbl canTaeM, 4TO 9T MEPEMEHHOCTh CBA3aHA C
[IPereccreii CTPyu BEIecTBa, NCTEKAIONIEro B BU/I€ KOJJITMMUPOBAHHOIO BETPA C IIOBEPXHOCTH OEJIOro Kapinka.

Jamnast paborta ObLIa BBITOJHEHA TpU YacTUIHONH (uHAHCOBOH mommep:kke [ocymapcTeernoro ¢doHma
dbynnamenranbubix uccnegoBanuii Ykpaunbl (kog npoekra ©28.2/081).
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