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1. 3AIA,'IbHA IHOOPMAIIIfl IIPO IIPO€KT

3ara.rrria rpuna-nicm Br.rKoHaHHs rrpo€Kry 2020 pir - 2022 pix
Tpuna-nicrr Br.rKoHaHH.,r llpoerry y 202I poui
flo.raroK - 5 r:parux 2021 p.
3arinqenns - 15 rpyAHrr 2021pix.

3ararsna napricrs llpoer:ry, rpn. 12 344 700 rpn. (4nanagqxru uimfiouin rpucra copoK trorr.rpr4 rucsqi
ciucor rpr,rBeub 00 rouifior)

Bapricrs llpoerry ro poKax, rpH.:
1-ft pirc 2 600 000 rpn. (4na rrninrftoun r:rictcor rr{cfltr rpilBeHb 00 ronifiolc)
2-ir. pix 4 744 700 rpH. (.rorupu uinrfionu cincor copor uorrpr rzcsqi cirrrcor rpHBeHb 00 ronifior)
3-fi pir 5 000 000 rpn. (u'arr Mi:mftonis rpr.rBeHb 00 rouifiox)

2. rH@OPMAIIIfl IIPO BT4KOHABUTB fiPO€KTy

Ao Br,rxoHaHnx Ilpoerry sanfreuo 10 ruronanqir, : Hux:

AoKToppr HayK 2;
KaHALIAaTI{ HayK 5;
iHrui npauiBHr{Krr 3.

3. THOOPMAIIT.fl rrPO TPAHTOOTPTTMyBATTA TA OprAHr3AUrrO(i)
cyBBrrKoHABrI-flGB) trPO€KTy

I . fonoeua acmponottiwta odcepeamopia
Koa CAPIIOY: 05417360 ;

Koa(a) KBE!: 72.19;
BiAolaqa ni4nopa4xoeaHicrs : HaqioHalrua ara4e*rir Hayx Yrcpaiun;
TexHiqse ocHarrleHHfl: iHcruryr ocHarqeuufi o6qucruoeaJrbHlrM KJracrepoM - (GOLOWOOD>. fiaua
cl4creMa crJlaAaerscs g 8 o6qucJrroBaJrbHlrx eysnir KoxeH 3 qnux uic'rurr no ABa rpa$ivnux npoqecopa (GF
GTX 660;
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2. P ad i o ac mpo u oa,t i,aHuil Iu cmumym
Koa CAPIIOY:02772020;
Koa(ra) KBE[: 72.19;
B iAonr.ra ni4nopr4rosaHicrr : HaqiouarsHa ara4elria nayrc Yxpaiun ;

TexsiqHe ocHanreHHfl: iHcraryr ocuauleuufi o6.{racmosaJrbHuM KnacrepoM 3 rrpoAyKTugHicrrc 680f(Dlouc,
-flxr,rfi nrcrlor{eHo B norivuy in$pactpyrcrypy iucraryry, rpi4-uepexi HAHY i rraepexi Inrepner.,{ra
rpoBeAeHHJr MoAenloBaHux sa4avi N rin siAAir iHctutyry ocuarqeunfi rpaQi.rHxrra npucKoproBaqeN,r Nvidia
GForce 660;

2. Xaprciecarcutt Haqiouanauuit Yuieepcumem ineui B.H. Rapasiua
Koa CIP|IOY:02071205;
roa(u) KBE[: 85.42;
Bi.qorvr.{a ni4nopr4xosauicrr: Miuicrepcrso Ocsiru i Hayrcra Yrcpaiun;
TexsiqHe ocHarrleHHtr: yuirepcurer Mae y cBoeMy po3[opfl.{xenui.{ocniAnuurrufi HayrcoBo-TexuiqHrafi

cprMynsrop (KHP) Intel Core i7-7700,,{ocni4uuqrxufi Hayxono-rexniqnufi cnuyrxrop (KHP) Intel
Core i5-8400 ra Core i7-9600 s rpa(fivHr.rM npl4croproBar{eM GTX1060.

4. OIIUC frPO€KTv

4.1, Mera llpoercry.
flo6yaona caMoy3roANenoi vroled ueHTpanbHux o6racrefi arrueHr4x ,Aep rirnaKTr4K, ,Ka 3aIoBonr,Hq€
nusui cnocrepexHux AaHrrx. B[n.reHHs raKr,rx o6'exrin B MoMeHT 3Jrr,rrrfl Aacrb 3MOry rocriAaru
enepreruuni xapaKTepr{crr,rKl{ rpanirauifinux xBnnb i .qossoaurr nprMHM Mero,{oM uepenipnrra
3araJrbHy reopiro siAtrocuocri Eftnurrefina.

4.2. OurosHi 3aBAaHHfl Ilpoexry.
MoAemosaHHs xr{TT€Boro rrrlrny ra uo6yAona pezuric'ruunoi uoAeli Ta cninsicrasreuHs si
cnocrepexeHHrMr.r crrcrer\{ tropHux Aip B ffApax raJraKrLIK. CrnopenHx Hefiponnux Mepex Aitfl
rnacu(firauii uosararaKu4qHr4x o6'errie. floruyx uoAnirisux aKrrrnHux flAep ranaKTr{I( Ta aHaris ix
nunpouinroBaHHq. flourupeHHr HayroBrax 3HaH6 ceper rporraa4cr,r<ocri Ta HayKoBo-HaBqiurbHr4x
gaK,rraAin r{epe3 Be6-nopra,'I (AP|O).

4.3. lera;rrnuft srricr llpoercry:

Cyuacuuil cmau npodneuu.
@i:rary Bcecniry MoxHa orrr4carr,r ABoMa $yu4aueuraJlLHl{Mpr reopimrn - 3araJrbHoro leopiero
ei4uocnocri ra rsauronoro reopielo [orq. rlopni 4ipu e o6'erta:raa 4e qi reopii uoeAnyrorrcl, ronry ix
BHBqeHHfl 3Moxe raru niAnoni.qi na xmoqoei rrHTaHH{: 3 qoro noqrrHaBcs Bceceir u .rIaT\a siH
sariHqurrcs.
Po:yl,rium BrrHr,rKHeHHs i esorroqii vopurax Aip B f,.4pax raJIaKTr.rK e oAsiero 3 ocHoBHr.rx 3aBAaHb

cyuacuoi Teoperr4r{Hoi acrpor}i:uxu. Bu:rnn rleHTpiLrrbHoro Axepena (uopHoi aipu) ua rlro6a,rruy
3opsHy eeorloqirc ra,raxTrrK rar caMo sx i ua 3opeyrBopeHH, HaBKoJro ueHTpaJrbHoro pafioHy ranaKTIrK

e $yn4aueHTaJrbHr.rM. B qrouy cenci uoxHa roBopprrr{ npo rar( 3BaHy (co)-eBoJrrouiro ra,raxrnr ra ix
uopnzx 4ip.

Hoeusrua llpoexmy.
llorqrae y noBHoMy ana,risi aKTr{BHHx qAep ranaKTr.rx, crBopessi xararory no3araJraKTurrHl{x 4xepen
ra npoBe.4euni ix xnacu(firauii Ha rcna:aplr, raJIaKTHru{ Ta AXf pi:Hr.rx ruuin. ,{oc:rigxreuHq eeoffouii
(n tepruy qepry guuauiuny), rx ra-rarrlzqHoro ueHTpy, rar i uopuoi aipn ra ii oro.resus (nolnifina
cucreMa qopHrx .aip, axpeqlfiswit Ar.rcK HaBKono qopHoi 4ipu, flpurrnuBHe pyfiuynauux :ipox B rroire

rsNiHHs vopnoi gipu, rgepHe 3op{He cKyrqeHHs). Y noey epy rpaeirarlifiHo-xsumoeoi acrponouii (:
ypaxyBaHHxra mafi6yrnroi uicii (I-ISA) €eponeficrrcoro KocnaiqHoro AreHrcrna) rari rapauerprauHi
po3paxyHxrr e KJrloqoBvtMV ilnfl nepe46aueHH.f, rracrorHo-r{acoBsx rpaniraqifiHux clocrepexeHb.

Memodonozin docnidcrceuun.



MoAerronann.s eBorrouii qenrpanrnoi uo.{siffnoi uoprioi aipra y dcnolay soprrroMy cepeAoBr{rui 6yae
rrpoBeAeHo na ocnosi HaflBHlrx cflocrepexHr{x AaH}rx 3a AorroMoroto quceJlbHoro MoAen}oBaHHfl 3

Brzropr,rcrar{nrrvr 4o6pe siAor\,{oro n ceid BJIacHoro Alauarui.rsoro N-tilrsoro KoAy p-GPU 3 rlocr-
utroroniscbrr{Mr4 rronpaBKaM}r Ao .uleuin rrops4ry -Ilc7. fiawuir KoI ycniuruo recrosauafi i
aAarrroBauwir wts 3arrycKy ua GPU-rnacrepi fAO HAH Yxpainu ra Ha inmnx GPU cucreMax no
BcboMy cnity (Hirraeqqllua,Illeefiqapix, Kutafi m CIIIA).
,{lx ruacu$iraqii rro3araraKrr{rrHr,rx o6'err:in 6yayrs craopeui Heftpouui rr,tepexi piruoi apxirexrypn :
Br.rKoplrcraHnxu 4o6pe nirorrrr.rua anroprrrMilMu <LDA>, (KNN)), ((RF), (SVM) Ta suroHaHe ix
HABqAHHS 3 (BIIUTEJIEM).

fllt orpr{MauHJr 3HarreHb xapaKTep}rcr}IK B}IcoKoeHepreruqHoro nznpouinroBaun.fl Arf 6yae
upoeeAeuufi cnexrpa;rnnufi ana-uig penmeuincbKoro nrauponaiuroBanH.,I raJIaKTuK nla6ipru 3

BraKopracraHu-sM craHAaprHr{x $enouenororiqu[x rvro4etefi, npocrl{x ra cKnaIHI,Ix ananirra.nrrax
proAenefi :ra ra6ml.{Hlrx Mo,4eJrefi, xxi cr:nopeni Ha ocnoni quceJlbHoro (piau.uoro MoAenroBaHH{

arpeqifinux ANcnin a6o rasounJloBl{x ropin.

5. OTPIIMAHI HAyKOBI AEO HAI.KOBO-TEXHITIHI PE3yJIbTATII (so 2 cropinorc) n

rrororrnoMy poqi n paMKax peanisaqii llpoerryr 3oxpeMa:

5.1. Onuc HayrcoBrrx a6o nayrcoso-rexHi.rHrrx p$yJrbrarin, orprrMaHrrx B paMrcax BrlKoHaHHs

IIpoercry.

flpore4eno po6ory 3 AoorrpauloBauuir [porpttMHoro granauiuroro N-tinrHoro KoAy <<p-GPU> s

BKrroqeHHrM a,irropurruiunoi perynrpnsaqii ans 6inrm rouHoro ra IrBuAKoro inrerpyBaHH, pinuxun
pyxy qopurEx 4ip, ruo 3nr,rBaromcs. BaKoHaHo po3paxyuoK uocriAosuoro 3rurr.f, Tpbox HaAMacr.rBnrlx

rropH[x gip n ralarcwrli NGC6240 s nrropucra]rHflM MarclrMaJrbHo Moxnr{noi ximrocri lzna:raiquux
aracrr{HoK (ao aexinrrox uinrfiouin qactunor). IIi.q trac Mo,uerroBaHHf, eeomoqii qopHr,rx 4ip ra
ororryrorroro ix cepegoBr.rqa e NGC 6240 6yno BH-f,BrIeHo e$exr $ou I{efiuens-Jli.{oea-Kogas.

Bnnonano nornyK cnocrepexeHb B paaio .qianasoui raJraKrlrr Karanory GABRIELLE sriano
6asw ilarrux MacuBy pa4iorenecronie (VLA). Ilpone4euo anarie paaio .qalrlitx TaJIaKTI{K Karanory
GABRIELLE g ueroro sr,rAirenHx pagio-crpyrryp, xri cei4uau rpo MoxJrr4By HarrBHicrr noAsifiHoi
clrcreMr.r HanMacuBnrx qopHux 4ip e ar<ruBHoMy x4pi raraxruxu. Ctnopeno ru6ipxy 3 KaHAI4AaraMId

Aflf y :raxi cucreMr{, a caMe: 19 ra-naxrzx 6yro Br{3HarreHo xr paaio ryuni ra paaio uporraiNni ea

npunafiuui rproua is mecru rpurepii'n, orxe BoHI,I e KaH,u{AaraMLI ,{ns [o.{anblrroro paaio aHani:y s

Meroro nouyry no4nifinxx a4ep.
Br,rxonano [om].K siAnoeiAHr.x clocrepexeHb y penmenincbroMy liauagoni xBr.rJrb rcoclriqHux

o6cepearopifi XMM-Newton, NuSTAR ra Swift, a caMe: s 19 ranarrr4K e nassni crocrepexeHHfl
XMM-Newton - .qnfl 8 o6'errie, NuSTAR - 9 o6'ertin, Swift - 4.nx ycix 19 o6'exris. BHroHaHo
3acroc).BauHfl SenorraenonoriqHrax uoAenefi Ao peumeniecrrux cnerrpin ,{n-f, 3arairbHr4x

xapaKTepr{crrdK crrocrepexHr{x cnerrpin. flx geruoncrpaqix pesynmarin, [peAcraBneHo ana-rig

Hacr)rrrHrrx o6'extin: 2MASX J12150077+0500512.2MASX J08420557+0759253 ra SWIFT J2351.9-
0109. .{nx ycix qux 3-ox A-f,f eiacy"rni crami : iugunigyaJrbHrax penrreuincbxr,rM auaJrisoru, rqo e

[epcrrerTr{BHr.rM 3 Tormr{ 3opy HarrrcarrH;r niguoni4noi crarri. Konriauyyu o.uHoro e o6'errin
o[]rcy€T6cs geuqafiH]rM crerreHeBlrM 3aKoHoM, AJUr inurux 4aox neo6xi4no 3acrocoByBarra cma,{niui
c[eKTpanbui rrao.qed.

3 nrerom AocriAxerins rinervranrrvt ionisoeauoro ra3y B raJrarTr,rKax ig aru,reHrnMr.r f,ApaMr.r 3

rrpocropoBo pos4ireurx crocrepexeHr orrr.sAy MaNGA-SDSS 6y:ro o6pano 6nrasrro 140 ra-uaxrrar, n

crreKrpax f,Kr,rx cnocrepira-uucr acr4Merprartri upo$iri evricifinoi ninii [OIII] 50074, ocrimrn Aana

$opua npo$inro ceiA.rlrrr rpo pyx ra3y oKpeMo ni4 o6eprannx raJraKTLtKlr. Eyno gnaftAeno Br{ToKH

Asox rllrris - HeBeJrHKoro posuipy i s ueneru.rKr{Mr.r rrrB}r,qxocr.f,Mn, posciani no [Jrorrlr4Hi raraxrraxra, ra
eerr,{ri o6nacri is sucoK[Ndr4 mBrrAKocrrMrr, po3TarrroBani n qeHrpax raJraKTraK. Ilorix s riuii Hu, xxufi
B flepflroMy na6maxenni uoxna BBaxarI{ in4raxaropoM rerrauie 3ope}.TBopenHfl, 6yn euqufi n uicqxx
suroxis peqoBEHI,I, HiN e peruti raJIaKTr.rKlI. Meraliqnicm o6nacrefi is Br{ToKaMH peqoBuHra Tarox B

cepeAHboMy 6iruma, niN peruri raJraKT[K]r.



Y raraxrurax nn6iprpr GABRIELI,E, noaeiliHi uiru n erraicifinax niHisx a iurerparsuux
cleKTpax ,rxlrx Moxyrr cni4.rnru npo Ha-seHict Macr{BHr4x xrBr4Arr.{x surorie peuonnuu, 6y,'ro

Aoc:riAxeno rineuarury iouigosaHoro ra3y rro npor[i.nau sa6opoueuux erraicifrnux niHiit
nanpouiuroBaHH.fl KI4cHro [OIry 4959,5007A. Bylo nu:nar{eHo, uo cepeAHr runilgricrb pyxy ra3y B

raJraKTr.rKax cKnaAa€ 200-300 xna/c. B reflKllx raJTaKTuKax raKox npucy,rui rusaAxi BLrroKr{ pevonuuu i:
rlBuAKocrsMpr Ao 900 ru/c uo aiAHoureHHlo Ao craHy crroKoro.

llo6yloaauo Kaprr,r po:noli.ny reMreparypra s ropi 3a paxyHoK narpiny xuap aui:orponHr4M
ennpouinroBaHHrM axpeqifiuoro Ar,rcxa. flora3auo, rqo rapsqa KoMrroHeHTa I9 enupoNriHroeaHH.f,
rroB'.f,3aHa is 3a4Hboro crinrorc ropna ropa, uo irorcH]oe clocrepexyBaHy crparu$ixauiro B

reMrreparypi qenrpa,rrnoi o6.nac'ri s NGC 1068. Ana,rri: pe:ymrarie qrcersHoro MoAenroBaHH, ropa 3

pisnuu 3HaqeHHsM Macr4 rIoKa3aB, tuo rop 3ilJlutllaerbc.f, sra6imnprlr Haeim An Br,rlaAKy, KoJrr.r Maca
ropa 4opinnroe uaci Ha.uMaclrBnoi uopnoi 4ipu. IlponereHo MoAeJrroBaHHq AuHaN,riKpr xMap n ropi s

ypaxyBaHHfl nirpy, srufi uae crna.uHy crpyKrypy ra no6y4onaHi sianoniaHi Kaprlr poeno4iny
lrsuAxocri lnfl excnepuuenrir : pisnuu ni4uoclrurra uacurra6olr xMap. B Mexax N-ri:rnnoro
Mo.qeJrroBaHH, sHafiAeHo inrepnperaqiro crocrepexHoro paaionunporrainrosaHHq s qenrpa,unifi
o6nac:ri NGC 1068, rre Mae X-$oprvry. 3uafiAeuo inr:epuperauirc cnocrepexHoro uopr{n-o6epraHH.s B

ropi NGC 1068, sxe [oB'r3aHo s .{ie}o Hecl{MerpuqHoro nirpy ra eSexrauu npocroporoi opieuraqii
ropa. flpoBeAeHo nouepe4ni ana:rirnqni oqisru Brrnr4By lucunaqii Ha rpaeKTopii xuap e oxorraui
nuyrpiuiusoi rpauuqi ropa. Orpuuano noeuft ira6.nvxeurfi ana,riru.rHufi Blrpa3 rpaniraqiftnoro
norenqiany ropy 3 eninruqnraM [eperr,rHou, rxrafi npeAcraBneHufi AeoN.{a Macr,rBHHMr,r oKpyxHocrsMu.
Poiomy ruKoHaHo cy6euxoua6eqel4 Padioacmpouoaiquuit iucmumym HAH Yrcpai'uu.

Cr:nopeno rxrfrHy nefipoHny Mepexy, rrlo Ao3Boirre sa Sororvrerpr,rrrHr,rMr.r ra acrpor\{erpr,r.rHlrMu

AaHHMr.r Br.rKoHarpl n.nacu(firaqiro o6'exrie Ha raraxrrrHi Ta rro3arrrJrarru.rui. Ha ocnosi cneKrpanbHo
ni4raep4xeHr4x ro3aranaKrr{rlHux o6'exrax B cyqacHr.rx or:rsAis ne6a SDSS ra LAMOST orpurraano
Ha,{ifiHy nr,r6ipr<y no3ararTaKTrrrrHux o6'exrin, ,Ky .qorroBHeuo $oroMerpr.rt{HuMr4 Ta acrpoMerpr,rr{H[Mr4

IaHr{Mr,r : safi6i.rrsrurx cyqacHrx orr.sAie He6a PanSTARRSI, GaiaEDR3, ALLWISE, 2MASS PSC.
Ha ocuoei MarrrI,IHHoro HaBrraHHfl po:po6reuo anropllTM BLI3HaqeHH, qepBoHoro :NaiuIeHHs 3a

$orouerpurrHr.rMr.r AaHr.rMlr B orrruqHoMy ra cepeAHboMy iuSpauepBonoMy .qianagoni AoBxr,rH xBuJrb.

Braxonano oqinry qepBoHr,rx str,titqeur 4rx ncix o6'exrie Harxoro Karanory ra BlrKoHaHo nopinu*rux s

ana,rori.{HuN4r.r AaHr.rM[r iuurux xararorin. Po6omy BuKoHaHo cy6eurcoua*eqett Xaprciecurcuit

uaqiouanuuuil yuieepcumem iu. B. H. Kapasiua.

B paarcax deox Emanie za 2021 p. cmaopeHo HayKosy npooyrcqin y euznadi cmameit,
uadpyrcoeaHux y npoeiduux uicrcuapoduux peQepoBaHux eudauuax (pieun Ql), de euceim,teui ocnoerui
uayxoei pe3ynbmamu:
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5.2. 3a nasnnocri nayxoso-rexni.ruoi npoqyrcqii odrpynryBanHfl ii uepenar y nopinrrnnni s

icnyrovuuu aHaJroraMrr.
B paMKax npoeKry rlpeAcraBneHo uy6riuuy npeseuraqirc (c:rarrr) N-rilruoro xoAy 3

rlocrHbloroHiscsrorc anporcl,rMaqiero. Ynixalruoro oco6:rueicrrc AaHoro rcoAy e e$ercraaue



Br4Kopr,rcraHH, BrrcoKorrrBa,qKicHux rpa$i,{Hr{x [prrcKoproBaqiB An, po3paxyr{KiB Ar.udaL{iLrHoi nsaeN{o.qii

uix o6'exraura. BianosiaHi rporpalrr{ crnoperii Ha HoeirHifi ruosi rporpaMyBaHHs (CUDA).
Buxopuc:ranHx uiei MoBr{ ra cyqaci{pix rpaSi'iur,rx npucxoprcnauin Ao3BoJrfl€ y nopinuxuui s

seu.{afiHlrN{H rrpoqecopaMr,r ilpumBl{Arur4rlr po3paxyHxra y 1000 paein. Pesy;rraur po3paxyHKis ra
rpa$iune npeAcraBnenH, orpr.rMaHr.rx pe:ynrraria 6yae Br.rKoHaHo ne6-clopiuru fAO HAH YrpaiHn
nicrs 3aBeplrreHHg scix eranis. TarcoN 6yae npe4craBneHo nineo [pe3eHTauis :r[rrs cr4creMr.I

norpifiuux HaAMacI,IBHr,Ix .ropultx 4ip.
MoAe:ronaHH, Topa B paMKax N-ri:ruoro 3aBAaHHs 3 noAanbrrrr.rM 3acrocyBaHHrM pe:ylsrarin

Ao MoAenroBaHHr Kapr rxBr4Aroctefi e opariua-rbHuMrr i no4i6uux ruo.qe:refi ua.qariufi MoMeHT s cniri He

icuye. Kpiu roro, Aani pe3ynbrarr.r e oAHr.rMr.r 3 nep[rr4x, 3AarHux frorcHr{Tu cnocrepexyaani Kaprrr
:arinsrc.ilrx ropin e A-f,f, orpuuaui iureptfeporraerpor\{ (ALMA>.

Yraopeua nn6ipra 6yae nafi6iJlblrlolo na ,uaHrafi MoMeHT nr.r6ipr<oro Aflf ie ervricifinurrau dnisrvrz
: noAsifiHralru nirauu B orlruqHorray .uianasoHi. Btr6ipxa 6yrc AocrarHro BeJrr,rKoro i oguopi4noro An,
crarraqnoi 4ocronipuocri garonouipnocrefi, orpuMaHprx na ii ocHosi.

5.3. flpar<ruuua uinnicru orpuMaHl{x pe3yJrr,Tarin pea;riraqii llpoerry AJrfl eKorropriru ra
cycuinrcrna.
Peaymrarz rpoeKry e cycuimno 3Haqyur4Mrr AJrf, 3araJrbHoro posyuir*ra enomouii Bcecniry. 3 roqxu
:opy cnirorruIAy eararsni acrpo$isn.*ii peaymratu lygyrs ocHoBorroJroxHr{Mr{ n posyuiuni enonrouii
nloAcrBa ra Harrroro uicits Bcecsiri. flpu ranveuni rucoxoeHeprerlrrrHr{x rrpoqecie srrarrx .ropnrax 4ip
ra npouecin anpeqii, eneprir uo apleimHrerbc, ni.q qac nuuponaiueHHfl, Moxe MarH TaKox gna.rur4fi

BrrJrHB Ha rrpoqecu JrroAcbroi xrarreAismsocri sa 3eruni.

5.4. Onrac ur,rqxis ra cxoco6iB no[aJlbrrroro BrrroprrcraHnn pe3yJrbrarin nuxonanur flpoercry
n cycninrHifi nparcruqi.
B paurax erarly npo€Kry crBopeHo HayKoBy npo4yxqiro y nur:rx4i opuriHa:mroi nu6ipxll A-flf.
Pe:ynrrytovi uarepiaru 6yayrr .uocrynni mupoKoMy 3irrany 3a AoroNrororo crBopeHoro ee6-pecypcy
(APIO) ra npeAcrasreHi n uixnapogriift acrponornriqrrifi 6a:i aauux CDS. Crnopeua nu6ipra
cnyryBaruMe 6asoio Anfl [oranblrloro rorxyry ra BprBrreHur A-ff, sni ruicrsrr y co6i cr{creMr4 3

noAeiftHprx HaAMacI{BHr4x qopHux Aip, a raKox oco6.nunocri uexani:nin reHepaqii rr.rnpouiHroBaHHs
aKTHBHoro flApa I'aJlaKTvtlrvt. Pesy:rtaru 6yaym Br.rKopr.rcroByBarprcb rJUr BraKJra,qaHHq B yniaepcurerax
na niAnosiAHr.rx creqxypcax.

Pe:ymraru poapaxyHrie Moxyrb cnyryBarr,r ocHoBoro Ans, noAaJrbrrroro AuHaMiqHoro
MoAerIoBaHH, raJlaKruru NGC6240 ra noxi6uux uorpifiHzx cucreM. t{ucelruufi no4 uoxe 6yru
BI,IKopI{craHuit A:ls Mo4enloBanug igurux AunaNri.rHux cr,rcreM ra,rraKTr,rK Ha craaii 3Jrurrfl.
Pe:y.nsraru AaHoro erany 6yayrs BI4KopI{croByBarI4cb rie rilrru m eignpannnil nynxr B roAar.rbrrroMy

Aocri.uxenni cra6imnocri Taxux o6'errie, ane raKox i n Hae.raJrbHoMy upoueci. A cane, n rexr{isx
<Teopir noreuqialy) Kypcy <He6ecua uexanixa>, sxnfi Br.rKrraAa€Tbc, e XapniecbxoMy
narlioHarsnolay yuinepcnrer:i irrr. B.H. Kapa:ina.
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