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[TpencraBieHbl pe3ysbTaThl TIOUCKA CHIILHO MepeMeHHbIX aKTHBHBIX siiep rajaktk (AS), pentreHoBeKui
MOTOK OT KOTOPbIX U3MeHHuJcs GoJiee ueM Ha MOPsoK B Xoje 063opa Bcero Heba Teneckorniom ePO3UTA
o6ceppatopun CPI. Mcnosibdys nanHble, nosyueHHble Teseckornom ePO3WTA B nepuon ¢ nekabpsi 2019 .
no gespanb 2022 r., Mbl HauwiM 1325 MCTOUHHKOB, PEHTIEHOBCKHME MOTOK OT KOTOPbIX B JMaNa3oHe
suepruit 0.3—2.3 k3B mensiicsi Gosiee yuem B 10 pas Ha ypoBHe jgocToBepHOCTH He Menee yeM 99.73%.
N3 nux 635 06bekToB Obli kiaaccuduuupoBanbl Kak AL uian kak kanauaatel B AL Mbl onucbiBaem
MPOLIEYPY MOUCKA CHJILHO MEPEMEHHbIX MCTOYHHKOB U OTOOP CPEIH HUX BHEraJaKTUUECKHUX 00bLEKTOB, a
TakKe OTIHChIBAeM CTaTHCTHUECKHE CBOFICTBA MOMyYeHHOTO KaTaJiora. [ IpuBoaum Katasor 13 49 HCTOUHHKOB,
JUIST KOTOPBIX GBI CTATHCTHYECKH 3HAUMMO 3a/1eTeKTHPOBAH MOTOK B HU3KOM COCTOSIHUH. JLJIs TOCJIeTHUX MBI
TIPUBOJIIM KPHUBBIE OJiecKa, peHTreHOBCKHE CIIEKTPBI H TTOAPO6HO 06CyKIaeM HauboJiee HHTePeCHbIE U3 HUX.

Kﬁﬂ?%eBbH?CﬂOBQICBerMaCCHBHbKﬁqeprw JbIPbI, aKKpelrs, akTHBHbIC s/ipa rajJlakTHK, PEHTIT€eHOBCKHE
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1. BBEAEHUE

OnHoit 13 0cobGeHHOCTEH aKTUBHbBIX Siiep Tajak-
K (ASID) ABAIsSieTCs 3HAUNTEIbHAS TEPEMEHHOCTD HX
M3JyueHHsl Ha BceX JUIMHAX BOJIH. B uyacTHocTH, B
PEHTIeHOBCKOM JIHana3oHe MepeMeHHOCTb H3JyUeHHs:
ASIT naGmonaercst B LIMPOKOM JiMana3oHe XapakTep-
HbIX BPEMEHHbIX MaclITaboB OT Helesb 10 JeCSTKOB
get (cm., Hanpumep, Mapxkosui, IaenbcoH, 2004;
Baruertu u nap., 2011, 2016; emmep u np., 2014).
TunuuHble 3HaueHUsT CpeHeKBaAPaTHYHOrO OTKJO-
HeHHs Ha BpeMeHHbIX MacliTabax, AOCTYMHbIX s
HabJI0JIeHHs] COBPEMEHHbIMH PEHTTEHOBCKUMH TeJjie-
cKonamu, cocrapJisiior ~10—20%, a oTHOCHTe/bHAasI
aMIINTY/1a TIePEMEHHOCTH PEeJIKO MpeBblllaeT (hakTop
~2 (cwm., nanpumep, [ubcon, bpanr, 2012; Munnei
u ap., 2017; Tumnun u ap., 2020), 6e3 npu3HaKoB
SIBHOW 3aBMCHMOCTH aMILJIUTY/bl TE€PEMEHHOCTH OT
kpacHoro cmetienuss AN (Jlanuyusu u np., 2014;
[emmep u ap., 2017). M3BecTHO, UTO peHTreHOBCKasi
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nepemeHHoCTb ASI[T MMeeT crekTp MOIIHOCTH Kpac-
Horo myma (cm., Hanpumep, Jloypenc u ap, 1987;
Makxapmu, Hepnu, 1987; Arrau u ap., 2002), uHbiMu
cJIoOBaMM, Ha OOJIbLIIMX BpeMeHHbIX MacliuTabax Ha-
osolaloTest 60JblIMe aMIIMTY/IbI NepeMeHHOCTH. B
TO K€ BpeMsl eCTb yKa3aHHs Ha TO, 4TO aMmIJIMTy/a
PEHTTeHOBCKOH TMepPeMEeHHOCTH aHTHKOPPEJUPYeT CO
ceetumoctbio ASIT (Lllemmep u ap., 2017). Ananus
JIOJITOBPEMEHHOH PEHTreHOBCKOH MepeMeHHOCTH HC-
NOJIb3yeTCsl JIJIsl UCCJIEI0OBAHHUST PEXKUMOB HEYCTOHUM-
BOCTe aKKpellMOHHbIX JMcKoB B ASIT (cM., Hampumep,
[Terepcon, 2001).

Kpaiine penxko HabGstofaloTest sKCTpeMasibHble 110
aMIJINTyle M3MEHEHHs PEHTTeHOBCKOr0 MOTOKA OT
ASIT Ha dakrop 2 10 Ha BpeMeHHO 11KaJle TopsijiKa
roga. Takue coOOBITHSI 3HAUMTENLHO BbIOMBAIOTCS M3
o6ueil kaptuHbl nepemenHoctd AL dusnueckas
MHTEpPIIpeTalllsi TAKHX COObITHH B paMKaX CTaHIapT-
HoW Mojenn nuckoBol akkpeuwu ([lakypa, CioHsies,
1973) crankuBaercsi ¢ GOJLIIKNMH TPYAHOCTSIMH, TaK
KaK XapaKTepHoe BSI3KOe BpeMsl aKKPEILMOHHOTO IMCKa
¢ mapamerpamu, TUMUYHbIMH miasi AL, cocraBrser
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~10% ner (Llakypa, Cionsies, 1973; Puun u np.,
2020). HecmoTpsi Ha HeoJHOKpaTHbIE COOOIIEHHS O
perucTpaurn MojJoOHbIX Pe3KUX H3MEeHeHUH peHTre-
HOBCKOTO MOTOKA, CHCTEMAaTHUEeCKHe MOUCK U HCCJIe-
JIOBaHHE TaKUX COOBITHH 710 CHX MOP He MPOBOJMJINUCH
13-3a UX PEIKOCTH.

O/1HMM 13 BO3MOXKHBIX CLIeHapHeB, 00bSICHSIIOLLHX,
no kpaiiHell Mepe (HeOOJbILYIO) UACTh MOAOOHBIX SIB-
JIEHUH, MOTYT ObIThb TE€PeXOJbl MEXIy pPa3JHUHBIMU
cocrosinusamu AL, Brmouas ASIT nepemenHoro Tuna
(“changing look AGN”, nanpumep, M1t 1 11p., 2003;
Puun u ap., 2016). D10 06bEKTHI, MEHSIIOIIME CBOIO
CTeKTpasibHyI0 Kaaccudpukaumio mexay AL 1-ro u
2-ro tunoB. B pamkax yHuduumpoBaHHOH MojesH
AST (Aurtonyuun, 1993) takne mepexoipl JOJKHBI
ObITb BbI3BaHbl M3MEHEHHSIMHM MJIOTHOCTH TOrJolla-
IOLIEro BellecTBa Ha Jyue 3peHus, GJOKHPYIOLIEro
Haubosee 6an3kne Kk CMYJI obsact o6paszoBaHusi
UIMPOKHUX JIMHUH (cM., Hanipumep, LLTepu u np., 2018).
OnHako, Kak CTaHeT SICHO M3 HUXKECJEIYIolero, 3T0
sIBJIEHHE MOXKeT 0ObSICHUTD JIMLIb HEOOJIbILIYIO J0JI0
cuiibHO TepeMenHbIx ASII. B 3ToM KoHTeKcTe peHT-
reHoBckasi nepemenHocTb A Takke mpencraBnser
60/IbIION HHTEpeC, TaK KakK MO3BOJISET UCCAEI0BATH
BapHalKK MOIVIOLIAIOLLEr0 BEllecTBa Ha Jiyue 3peHust
M0 PEHTTeHOBCKUM CrieKTpam (cM., Harpumep, [Tyuer-
TH U 11p., 2014).

[ToHumaHHe  XapaKTepUCTHK  JIOJrOBPEMEHHOH
peHTreHoBcKo# repemenHoct AT Takke BaxHO
JUISt OLIeHOK 3(PPeKTOB CesIeKIMH HA CTATHCTHUECKHE
BbIBO/Ibl, C/leJIaHHble YISl MOMyJSIUMH UCTOUHUKOB Ha
OCHOBE U3MEPEHHUH OJIHOH ITMOXHU.

13 utons 2019 r. ¢ kocmonpoma baiikonyp Oblia
3aryllleHa KoCMHYecKasi PeHTreHOBCKasi o6cepBaTo-
pust Cnekrp—Pentren—lamma (CPI, CiousieB u jp.,
2021). B cocraB oGcepBatopun BXOAAT JBa YHH-
KaJIbHbIX 3€pKaJibHbIX TeJjecKorna, paboTatoliye To
MPUHLIMITY KOCOTO MaJieHHs] PeHTIeHOBCKHUX Jiyueid: Te-
geckon ePO3UTA (Ilpenens u np., 2021), pa6o-
TAlOUIMH B MSATKOM PEHTTeHOBCKOM nuarnazoHe (0.2—
9.0 k3B, uteneckon APT-XC um. M. H. ITaBaunckoro
(IMaBnaunekuit 1 ap., 2021), paboratoumii B OoJiee
»kectkoM auanasone sHepruél 4.0—30.0 x3B. Tene-
ckort ePO3UTA obnanaer GosbIIUM MOJIEM 3PEHHUST
JMameTpoM ~1 rpajayc M XOpOLIMM YIJIOBbIM pas-
pelieHHeM, KOTOpPOe B peKHUMe CKaHHpoBaHHUs HebHa
cocrapsisieT ~30 yri. cek (IMameTp Kpyra, BHYTpH
KOTOPOTO PErMCTPUPYETCS MOJOBHHA (POTOHOB OT TO-
YeyHoro MCTOuHWKA). Bjaromaps Takum xapaxrepu-
CTHKaM OKHJATeCsl, UTO B XOJIe YeTbIpeXJeTHero 06-
3opa Heba Tesieckon ePO3UTA nosiyuut yHHKaJIbHYIO
no rayOuHe U MOJHOTE BHIGOPKY peHTreHoBcKUX A ST
1 KBasapos. bBuaronapsi crtparerun o63opa, cocTo-
SIIlero W3 BOCbMHM HHJMBHJYyaJsbHbIX 0630poB HebHa
MPOLOJIKHUTENBLHOCTBIO 6 Mec KaxK/bli, OyleT Takxke
noJiyueHa obUIMpHAsi UH(OpPMAaLMs O MepeMeHHOCTH
OTKPbIBa€MbIX 00 BEKTOB.
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Hacrosiiasi pa6ora mnocssillleHa MOMCKY CHJIIbHO
nepemennbix ASI[ W KBasapoB, M3MEHMBLIMX CBOIO
CBETHMOCTb B CTaHJAPTHOM PEHTTEHOBCKOM Juara-
3oHe GoJiee yeM B 10 pa3 no uroram nepBbIX JIBYX JieT
o630pa Bcero HebGa Teseckoriom ePO3MTA obceppa-
topun CPI. Huxxe Gyner onucana npoueaypa noucka
TAKUX HCTOUHHKOB, OTOOP BHETaJaKTHUeCKUX 00beK-
TOB M3 MOJIyUEHHOTO CIHUCKA CHJILHO MepeMeHHbIX HC-
TOUYHHMKOB, NPEJICTaBJEH KaTaJsor U [POBEJIEH JleTasb-
HbIX aHaJI3 TeX U3 HHUX, /151 KOTOPbIX CTATCHTHUECTKH
3HAYUMO JIETEKTUPYETCs H3JyueHHe B HU3KOM COCTO-
siHUM. B paGoTe Mcno/b30BaHbl AaHHble, MOJYUYeHHbIE
teseckonom ePO3MTA na BocTouHO# rasakTHueckoi
nosnycgepe 0 <! < 180°, 3a 06pabOTKy M aHa/M3
JIAHHbIX B KOTOPOH OTBeYaeT pOCCUHCKHH KOHCOPLIUYM

CPI'/ePO3UTA.

2. PEHTTEHOBCKHME JAHHbIE

HccnenoBanne mnepeMeHHOCTH — PEHTT€HOBCKOTO
He6a  MPOBOAMJOCH 110  JIAaHHBIM  TeJlecKona
CPI'/ePO3UTA, MOJIydYEHHbIM B XOJle MSITH MocJe-
JloBaTe/IbHbIX 0030pOB Bcero Heba, NPOBOIMBLINXCS B
nepuon ¢ 8 neka6bps 2019 r. mo 20 cespans 2022 r.
K sToMy MomeHTYy o6cepBaTOpHsi 3aBepllna YeTbipe
NoJIHBIX 0030pa HeGa U OCMOTpesia NMPUMEPHO TPeThb
He6a B msiToM 0630pe (~38% MOJHOrO MOKPBITHS).
Hakon/siennass BUHbEHTHPOBAHHAsl 3IKCMO3ULUSA U
JIOCTHUIHYTast UyBCTBHUTEJbHOCTb 00630pa JexaT B
nuanasonax ot ~600 ¢ u ~(1-2) x 107 spr ¢!
cM~2 BOJIM3M KJIMITHUECKOTO 3KBATOPA M JIOCTHrAIOT
>10* ¢ 1 ~(3—5) x 10715 spr ¢! em~2 (¢ yuetom
sphekTa nyTaHuiibl ) Ha nutotaan ~1000 KB. rpaaycoB

BOKDYT TOJIIOCOB 3KJHUMTHKH B jJUana3oHe 3HEprui
0.3—2.3 k3B.

st 06paboOTKK ITaHHBIX UCIOJIb30BANUCH PE3YJlb-
TaThl Ha3eMHbIX KaJUOPOBOK, a TAKKe MoJIeTHble Ka-
JMOPOBKH, MOJTyUeHHbIE B IEPHO]] TECTOBBIX HabJII0/1e-
Hull B okTsiOpe—Hosiope 2019 r. KannbpoBka nanHbix
1 I€TEKTHPOBAHWE UCTOUHUKOB MPOU3BOAUIUCH C 10—
MOLLbIO OT/Ie/IbHBIX KOMIIOHEHT MPOrpaMMHOro ooec-
neuennsi eSASS, pazpaGoTaHHOTO HEMELIKUM KOHCOP-
unymom CPI/ePO3UTA (Bpynnep u ap., 2022) u
NporpamMMHOro obecreueHust pOCCUHCKOro KOHCOPLU-
yma CPT'/ePO3UTA, paspaborannoro 8 MK PAH.
PerucTpauusi peHTreHOBCKMX HCTOYHUKOB MPOBOJM-
Jlach TIyTeM amnnpoKCUMaldKM pacripeeseHns oTcue-
TOB 10 JJaHHBIM CYMMbI Bcex 0030poB HeGa MeTO0M
MaKCHMaJIbHOTO TMPaBAoNoao6Usi ¢ MCMOJIb30BAHHEM
¢yHkunn otknuka teseckorna ePO3UTA ¢ nomoliibio
nporpamMmbl ermldet 10 eSASS (Bpynuep u np.,
2022).

B nnanazone 0.3—2.3 k3B rteneckon ePO3UTA
3ajieTeKTUpoBas 6ojiee 2 MJH PEHTTEHOBCKHX HC-
TOUHHKOB C TpaBjonofoO1eM JeTeKTHpOoBaHUsl >0,
YTO TIPUMEPHO COOTBETCTBYET 3HAUUMOCTH ~230 /ISl
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rayccoBa pacrnpesesetusi. Temr cuyera, peructTpupye-
Mol nerektopamMu ePO3UTA, 6bln npeobpasoBan B
e/IMHULbI SHEPreTHUECKOro MOTOKA B MPEANOJ0KEHUH
CTEMEeHHOT0 CMeKTpa ¢ GoTOHHBIM HHAeKCcOM ' = 2.0 u
norJiowenueM nyy = 3 x 102Y em=2. Bouiee noapo6Hoe
OINMCaHue KaTajora HCTOUHHKOB M MPOLENyphl JeTeK-
TUpPOBaHUs OyJIeT ]aHO B OT/e/bHON padoTe. Katasor
peHtreHoBckKX HcTouHMKoB ePO3UTA, noJyueHHbIi
110 COBOKYIHOCTH BCeX JIaHHbIX 0030poB Heba (Janee
CyMMapHbIH KartaJor), HCroJb3oBaJjcs sl MOMCKa
nepeMeHHbIX HCTOUHHKOB.

B nacrosiuieit pabote Mbl HccielyeM repemMeH-
HOCTb MOTOKa OT WCTOUYHHUKOB, YCPEIHEHHOro MO WH-
JIMBUlyaJibHbIM 0030paM. OrpaHuynMcest HCTOUYHMKA-
MH, PacroJIoXKeHHbIMH Ha SKJIHUNTHUYECKUX LIMPOTaX
le < 87°. Ha 60/1b1UMX SKJIMNTHUECKUX LLIMPOTAX MPO-
JIO/KUTEIbHOCTh CKAHUPOBAHHSI UCTOUHHKA B Teue-
HHe onHoro o63opa HeGa npesblwiaer 20 nHeH, uTO
3HAUYUTENbHO OOJbllle, YeM JJis HUCTOUHHKOB Ha K-
JIMIITHYECKOM 3KBaTope (~1 JieHb) U jponyckaer 60-
Jiee JleTaJlbHOe UCCJe/IOBAHHE UX TIePEMEHHOCTH. DTH
MCTOYHUKH OYIyT MCCJeI0BAHbI OT/AEbHO B OYIyLIUX
nyOJIHKALHSIX.

B pa6ote Takxke uccaeyloTes CrieKTpasbHble Xa-
PaKTEPUCTUKH CHJILHO MepeMeHHbIX HCTOYHHKOB. [11s
9TOTO CTEKTPbl UCTOUHUKOB 1O JAHHBIM CyMMapHO-
ro Katajora H3BJeKaJuChb sl OTAeJbHbIX 0630pOB
ePO3UTA c ucrosb3oBaHHeM anepTypbl ¢ paauy-
com 60 yri. cek. Jlns olleHkH criektpa (oHa Hc-
M0JIb30BAJIOCh KOJIbLLO BOKPYT HCTOYHMKA C BHYTPEH-
HUM U BHelHUM paauycamu 120 u 350—600 yra.
CeK COOTBETCTBEHHO. Bueunu#i paauyc BbiGHpascs
Tak, uToObl B pervoHe ¢oHa Obiio He MeHble 200
3aperuCTPUPOBAHHBIX OTCUETOB. MCTOUHUKH, 3aperu-
CTPHpOBaHHbIE B 06JlacTH (hOHA, MAaCKMPOBAJUChL C
NOMOIL1IbIO KPYroBo# aneptypsl ¢ paauycom 30—60 yri.
CeK B 3aBHCHMOCTH OT MX MOTOKOB. Henocpencreen-
Hasi npouelypa M3BJEUEHHUs] CHEKTPOB HCTOUHMKOB
NPOBOJMJIACH C MOMOLIbIO NporpamMmsl srctool 10
eSASS. JlanbHeiiiasg annpokcumaifsi MoJyueHHbIX
CTEKTPOB BbIMOJHSANACH C MOMOIIbIO CTAHAAPTHBIX HH-
cTpymenToB nporpammHoro nakera XSPEC (Bepcus
12.12, Apnayn u np., 1996) ¢ ucrnosb3oBaHHeM CH-
craructukd (Ksur, 1979) nns nannbix ¢ myaccoHoB-
ckum onom (W-crartuctuka B XSPEC). Jlnsa storo
9HepreTHUecKHe KaHaJbl CHEKTPOB MPeIBAPUTENHHO
TPyNMNUpPOBaNUCh TaK, YTOOBI YHUCJO 3apPErHCTPUPO-
BaHHBIX OTCUYETOB B KaKJI0M COOTBETCTBYIOLLIEM KaHa-
Jie criekTpa oHa OblI0 He MeHblile 5. JTa npoueaypa
MPOBOJMIACH C MOMOILBIO CTAHAAPTHOTO HHCTPYMEH-
ta ftgrouppha B cocraBe [10 HEASOFT (v6.29).
[Tocsie ontumuzaimu QyHKIMM MPaBAONONOOUs st
HaWJIYulInX MapaMeTpoB CMEKTPaJbHOH MOJEIH Mbl
3anyckaau MoHrte-Kapsio cumyJsitiuy o cxeme mMap-
koBckux 1eneit (MCMC) s Gosiee TOUHOH OLIEHKH
omnGOK Ha mapaMmeTpbl Mojesu. B KauecTBe cxembl
MCMC wmbl ncnosib3oBadu aaroputm Iyamana—Bupa
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(I'ymman, Bup, 2010). [1pu 3anycke MCMC mbl 3an1a-
BaJIM JUIMHY Lienouku 2 X 10° waros u 5000 waros s
npejiBapureabHoro “pazorpea”’. CXOAUMOCTb LIENO-
UeK MPOBEPSIJIH C MTOMOIIBIO MEPbI CXOMMOCTH [bioke
(I'bioke, 1992): nnst Kaxaoro napamerpa Mojesu 3Ta
BeJIMUMHA Haxoaujack B npenenax ot —0.2 po 0.2.
OumbKn Ha crekTpaJjibHble MapameTpbl MPHBELEHbI
Ha 90% ypoBHE JIOCTOBEPHOCTH M OMPENE/sICh U3
peadysnbratoB MCMC, Hauyulde napameTpsbl onpe-
JeJISITINCH U3 TIPOLIElyPbl MAaKCUMU3AIIMH MTPaBI0TION0-
6usi. KauecTBo omucaHusi TaHHBIX MOJIE/bIO OLIEHHUBA-
Joch MetosioM Oyterpennuira co 100000 cnyuaitHbix
peanusalmnii W TecToBOH cratuctHkoii Cramer-von
Mises (Kpamep, 1928; Annepcon, 1962) ¢ nomotipio
kKomaHJibl goodness B XSPEC ¢ omuwmsamu “nosim” n
“fit”.

3. [IOMCK CHUJIbHO ITEPEMEHHBIX
NCTOYHHNKOB

3.1. PenrrenoBckie kpusble OJ1eCKa

st nocTpoenust KpUBbIX OJiecKa PEHTreHOBCKUX
ucrounukoB ePO3UTA wucnosb3oBasicss MeTos Mpu-
nynuresbHolt PSF-doromerpun. [lpunynurenbhas
PSF-dortomerpus npoBoauiach 1o AaHHbIM KaxKJ10ro
U3 HHIMBHAYyaJIbHBIX TOJYroJ0BbIX 0030p0B Heba,
NPH 3TOM T10JIO?KEHUS U MPOTSKEHHOCTH MCTOYHUKOB
OblIM 3aMKCHPOBaHbl Ha 3HAUEHHUSIX, HAHEHHBIX 110
cymme Bcex 0030poB. Takum o6Gpasom, mnpoleaypa
MOBTOPHOH MOJTOHKH HCIO0JIb30BaJaCh TOJBKO JJIs1
olleHKH 1otoka F; B i-M 0630pe Heba 1 68% BepxHero
U HU2KHETO MPEIesIOB Ha 3TOT MOTOK — Fil u F}' coor-
BeTCTBeHHO. OTMETHM, UTo 0obllee UMCJ0 HCTOUHUKOB
(bMKCHPOBAJIOCH COTJIACHO CYMMapHOMY KaTaJory,
¥ (UIbTpaLKMs MO 3HAUMMOCTH JETEKTHPOBAaHHS Ha
yTarne NpUHyAUTEeNbHOH (POTOMETPUH He TPOBOUIACS.
[Ipu 3TOM HMXKHSAS FPaHULIA TTOTOKA JJIsT HEKOTOPbIX
MCTOYHUKOB MOTJ1a ObITh PaBHA HYJIIO.

3.2. Merox ot6opa

st onpeziesienust TOCTOBEPHOCTH U3MEHEHHsI T10-
TOKOB MeXK1y 0030paMHu Mbl MperoJarajit, 4To U3-
MepsieMbll MOTOK OT UCTOYHHKA SIBJISIETCS CyuyailHOH
BEJIMUMHON f; C HOPMaJIbHBIM pacrpejie/ieHueM MJ0T-
HOCTH BEPOSITHOCTH U cpeiHUM 3Hadenuem F;. Cpej-
HeKBaJpaTHUHOE OTKJIOHEHHe o; HOPMaJIbHOIo pac-
npeJieIeHHst aNMpPOKCHMHPOBAJIOCH CPeIHEN OIIHOKON
Ha MOTOK /11 HCTOUHHUKOB, HHXKHHUH Tpesies1 Ha M0TOoK
KOTOPBIX OblJ1 BbILlIe HYJIs1: 03 = (F* — Fll)/2 Taxk Kak
HUKHSISI TPAaHKLIA BeJIMUMHbBI IOTOKA B MPOLIeype OIl-
THMHU3aLUMH MeTOJa MaKCHMaJbHOro MpaBaonoaoOust
3ajaBasiacb paBHOH HyJIO, pacrpe/eseHie BeposiTHO-
CTH TOTOKa JUIs C/1a0bIX HCTOUHHKOB ¢ £} ~ o; cTaHo-
BUTCSI HECCUMMETPHUHBIM U CYLLECTBEHHO OTKJIOHSIETCS
OT HOpMaJIbHOTO pacrpenesenus. B 37oi padore mbl
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TAKUMHU OTKJIOHEHHSIMU NTpeHebperaem, HCMOJb3Ysl 1151
BBIYHCJIEHUS] CPEIHEKBAAPATHYHOIO OTKJIOHEHHsl ISl
CaMbIX cJ1a0bIX HCTOUHHKOB TOJIbBKO BEPXHHH TMpenes
Ha NMoToK: 0; = F}* — F;. 9TO NPUBOJUT K HEKOTOPOH
HeJI0OLIeHKe CTaTHCTUYeCKOH 3HAaUMMOCTH JeTeKTHPO-
BaHUsI NI€PEMEHHOCTH MOTOKA OTHOCUTEJIbHO 0030pOB
C HU3KMMH [IOTOKAMH, MOJyYeHHBIMH METOIOM NPHHY -
JIUTEJbHON (hOTOMETPHH, HO He BJIMSIET CYLLLECTBEHHbIM
006pa3oM Ha 0TOOP UCTOUHHUKOB ¢ Fj > 307, 0 KOTOPBIX
B OCHOBHOM W TIOHJIET peub B JaHHOU paboTe. B 6y-
Jiylied myOJIMKauMH, MOCBSILLEHHON MTOJTHOMY KaTaJoTy
cuIIbHO nepemMeHHbIX ASIL, BK/IOUalonieMy HCTOUHUKH
¢ F; < 30; B mo6oM U3 0630poB, OyIeT yuTeHO pea-
JIMCTHUHOE pacripeiesieHde BEPOSITHOCTH MOTOKA JIsl
CUTYaLMH C HU3KUMH [TOTOKaMH.

[Ipennogaras, uTo U3MepeHHsi MOTOKA OT HCTOUHHU -
Ka B 0030pax ¢ U j SIBJSIIOTCS MOJHOCTbIO HE3aBUCH-
MBIMH, pacrpefesieHde BepOSTHOCTH MX OTHOLIEHHs,
r = fi/ f;j, MOXKeT GBbITb 3aMMCAHO CJIEYIOLMM 06pa-
30M:

“+oo
po(r) = / ot (1)

Hcnogbsys HopmasibHOe TPUOMKEHHE IS pacrpe-
Jesienusi notoka py; = N(Fj,0;), TouHOE pelleHHe
ypaBHeHusi (1) Oyner umeTh cjenyioui Bua (cm.,
Hanpumep, XuHkiau, 1969):

~b(r)d(r) 1
T a0) Verew;

(2)

rjae

bz(r)—caQ(r)
d(ry=e 270

1 ¢ — KymyasaTHBHAS (DYHKIMS HOPMaJbHOTO pac-
npejeseHus

T ! )
B(x) = / 5 (/22 gy (3)

JI1s KaXK70T0 HCTOYHHKA W3 CYMMAapHOTO KaTaJjora
JUISt KaXK7101 mapbl 0030POB, HCMOJb3Ysl ypaBHeHHe (2),

[MMCbMA B ACTPOHOMMUYECKUN Y)KYPHAJI

Mbl BBIUHCJISJIN KyMYJISTHBHYIO BEPOSITHOCTh TOTO, UTO
OTHOLLIEHHe NOTOKOB 7 = f;/f; > 0.1 npu ycJsoBuw,
4yTo B j-M 0630p€ UCTOUYHHUK OBII fpue, 4eM ¢-M 00-
sope, T.e. I; > F;. IHbIMK C10BaMH, Mbl BHIYMC/ISIN
BEPOSITHOCTb TOTO, YTO HCTHHHBIH MOTOK OT UCTOUHHKA
B JIByX 0030pax nuameHuscsi metee, ueM B 10 pa3. dra
BEPOSITHOCTb PACCUHTHIBAJIACH /I BCEX BO3MOXKHBIX
KOMOUHAIMK 13 NATH 0030poB. MCTOUHUK TPOX0IHJ
KpUTepuil oT6opa 1 nonajaJj B Hally BbIOOPKY CHJIbHO
NepeMeHHbIX HCTOYHHKOB, €CJIH /i1 XOTS Obl JIJIsi
OJTHOU Mapbl 0630POB OTMHMCAHHAS BbIlIE BEPOSITHOCTh
6bla MeHblie, yeM 2.7 x 1073, OTMeTHM, uTO B Ka-
YyeCTBE MMOPOTa MO BEPOATHOCTH MbI TPOU3BOJIBHO BbI-
OpaJsii 3HaueHWe, COOTBETCTBYIOLIEE YPOBHIO JIOCTO-
BEPHOCTH 30 Ui TayccoBa pacnpesesenus. [Ipunu-
Masi BO BHUMaHHe, YTO YUCJIO UCMBITAHUH (T.e. UHCJIO
BCEBO3MOXKHbIX Map 0030poB) paBHo 10, Mbl 0XKHIa€EM,
uTO B pUHAJILHOM KaTaJjiore CHJIbHO NepeMeHHbIX A ST
Oy/1eT HECKOJIbKO MPOLIEHTOB 0O'bEKTOB, Ubsl UCTHHHAS
aAMIJIUTY/1a TePEMEHHOCTH HECKOJIbKO MeHblie 10.

3.3. Iosyyennas BoiGopka

[Tosryuennasi Takum 06pa3om BbIGOPKA CHIILHO TTe-
pPEeMEHHBbIX HCTOYHMKOB COAEPKHUT 1325 HCTOUHMKOB.
Ha puc. 1 ngobpaxeHo pacrnpeaesneHre MOTOKOB Jisi
MoJlyueHHOH BIGOPKH UCTOUHHKOB B JIMara3oHe SHep-
ruit 0.3—2.3 x3B. UepHoil rucTorpaMmMoil mokasaHsbl
MOTOKH, HalJIeHHble METOJIOM MPUHYANUTEIbHOH POTO-
MeTPHH B 0630pax, B KOTOPbIX PErHCTPUPOBAJICS MaK-
CUMaJIbHbI MOTOK (Oy/1eM Ha3blBaTb TaKHMe MOMEHTbI
BpeMeHH SIPKMM COCTOSIHMEM HCTOYHMKa). KpacHoi
TUCTOrpaMMOH M300paKeHbl MOTOKH HCTOYHUKOB HJIH
BepXHHUE TIpelesibl Ha TMOTOKH B 0030pax, OTHOCH-
TeJIbHO KOTOPBIX ObLJIO M0JIydeHo HauboJ1ee 3HauuMoe
M3MeHeHHe MOTOKa (TYCKJIOe COCTOSIHHE MCTOUHHKA).
[1pu sTOM, €csi 3HAUMMOCTD J€TEKTHPOBAHUS HCTOU-
HHKA B TYCKJOM COCTOSIHUM Oblja MeHbllle Mopora
JIeTEKTHPOBaHUs (M0 BeJHUMHE MpaBaononodus <6),
TO B KauecTBe MOTOKA MCTOYHUKA /ISl THCTOMPAMMbl
KpacHOro 1BeTa Ha puc. | ucrosb3oBaJscs 3o BEpXHUH
npeses, NoJydeHHbIH U3 KapT UyBCTBUTEIbHOCTH 006-

30poB ePO3UTA ! (BKa1aa TaKn HCTOUHHKOB TOKA3aH
CUHEH LITPUXOBOOH TucTorpammoin). Hanee B pado-
Te /sl NapaMeTpU3allid MaKCHMaJlbHOH aMIIUTY bl
NepeMEHHOCTH, 3a/IeTEKTHPOBAHHON MO BceM 0630paM
Heba, JOCTYMHbBIM JJIsl IJAHHOTO UCTOYHHKA, Mbl Oy/eM
MCI0JIb30BaTh BeJIMUMHY Rx, onpe/esieHHYI0 KaK 0T-
HOLLEHHEe MOTOKA OT MCTOUHHKA B SIPKOM COCTOSIHMH
(uepHast rUCTOrpaMMa) K MOTOKY MJIM BepXHeMy Mpe-
JleJly Ha TIOTOK OT MCTOYHHKA B TYCKJIOM COCTOSIHMH
(rucTorpamMma KpacHoro 1BeTa).

'KapTbl uyBCTBUTEJILHOCTH 0630pa HeGa PacCUUTLIBAIOTCS Ha
OCHOBE KapT 9KCIIO3ULMUI H KapT oHa B AMana3oHe SHeprufi
0.3—2.3 k3B 11g Moje/n TOUEUHBIX HCTOUHHKOB C YYe€TOM
(byHKLIMH OTKJIMKA H [IOPOra NpaBoNofi00H1sl, PaBHOTO LLECTH,
¢ nomollplo nporpammsl ersensmap [10 eSASS.
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Puc. 1. Pacnpenesniennie BbIGOPKH CHIBHO MepeMEHHbIX HCTOUHMKOB 110 MOTOKAM B AuanazoHe sHepruit 0.3—2.3 k3B. UepHoii
THCTOrPaMMON H300paKeHbl MAKCUMAJIbHbIE TIOTOKH, 3aPErHCTPUPOBAHHDIE JIIsT KaXK/I0T0 HCTOUHHKA CPE/IH MsiTH 0630poB Heba
CPI'/ePO3UTA. KpacHoii THCTOrpaMMO#i H306parkeHbl MUHHMALHbIE 3aperHCTPHPOBAHHEIE TOTOKH JUTA KayKI0T0 HCTOUHHKA,
60 BEpXHHE Mpelesbl Ha MOTOK (TakkKe OTACJbHO MOKa3aHHble CHHEH LITPUXOBOH JIMHHEH), B CJydae, ecjad B 0030pe,
OTHOCHTEJILHO KOTOPOTO MOJIyueHo HanGoiee 3HaUUMOE H3MEHEHHE MOTOKA B SIPKOM COCTOSIHHM, HCTOUHHK HE JI€TEKTHPOBAJICS C
YPOBHEM NPaBLON0100H1s, TPEBbILLIAIOLHUM 10OPOTOBOE 3HaUEHHE 6.
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Puc. 2. Pacnpenesienne BbIGOPKH CHJILHO MepPEMEHHbIX HCTOUHMKOB MO MaKCHMaJbHOH aMIUIUTyle TepeMeHHOCTH Rx,
3aperucTpUPOBAHHON MO JaHHLIM TATH 0630pos CPI'/ePO3UTA B nuanasone suepruii 0.3—2.3 k3B. Ha neBoii manesm
NoKa3aHbl KICTOUHHKH, KOTOPbIE IETEKTHPYIOTCS B 0030pax, B KOTOPbIX 3aPErHCTPUPOBAH MX HAUMEHbLINI MOTOK (Npasaonoaotue
>6). B stom cayuae Rx onpesiesisieTcsi Kak OTHOLIEHHE MaKCHMaJIbHOTO K MHHMMaJIbHOMY MOTOKY cpeiu Bcex o63opoB. Ha
NpaBoil MaHeJs M NMoKa3aHbl HCTOYHHKH, He JIeTEKTHpyeMble B 0630pax, OTHOCHTENILHO KOTOPBIX MOJyUYeHO HauboJjiee 3HaUnMoe
M3MeHeHHe 1oToKa. Iyt 3THX HCTOYHHKOB BeJIMUMHA Rx omnpejie/ieHa Kak OTHOLIEHHE MAKCUMa/IbHOTrO MOTOKA K 30 BEpXHEMY
npeaeay Ha notok. YepHoil JiMHHEH MOKa3aHa KyMyJsTHBHAs TMCTOrpaMMa JJisi BCEX MCTOUHMKOB, CHHEH JIMHHeH — s
MCTOUYHHKOB, K/J1aCCH(HUUMPOBAHHBIX KaK [asakTHUeCKHe HCTOUHHKH, KPACHOH — CTEeKTPOCKONNYeCKH MoarBepkaeHHble AL,
3esleHOH JuHHel — kanauaatsl B ASIL, oToGpaHHble U3 OCTABLIMXCSl HCTOUHMKOB (noapaszes 3.4). [lnst uacTd MCTOUHHUKOB,
1300paKeHHbIX Ha NpaBoil naHesu Rx < 10, uTo sIBJSIETCS CJIEACTBHEM METO/Ia BbIUMCJ/IEHHSI HU2KHETO Tpejiesia /sl pacuera
BeJIMUMHBI Rx C HUCI0JIb30BaHHEM 30 BEPXHETO Mpejiesia Ha MOTOK B HH3KOM COCTOSIHHH.

39

3.4. K./I&CCHd)HKQHHH 0T06p3HHbIX HCTOYHHKOB JISLJICSl HAMM KaK [anakThudeckui HCTOYHHK, €CJIh BCe

HonyquHaﬂ BbIéOpKa CHJIbHO TEPEMEHHbIX HC-

HCTOUYHHUKH M3 KaTaJiora Gaia, nonajatoiiyge B 006-
JIAaCTb €ro JiokaJiudaluu, UMeJIM 3HauhMble H3Mepe-

TOUHHKOB KPOCC-KOppeJsHpoBasach ¢ Katajsorom Gaia
eDR3 (Konnabopauus Gaia u np., 2021) nas onpe-
JIeJIeHUsT MICTOYHMKOB, UMelollX [anakTuueckoe mnpo-
MCXOXKIeHHe, PeHTreHOBCKUH HCTOYHMK OTOXKIECTB-

HUS MapaJijlakca I/I/I/IJII/I COOCTBEHHOrO JIBUXKEHUST C

otHolenyeM curnai—iuym S/N > 5. [Tpu onpesnesne-
HUM JIOCTOBEPHOCTH H3MepeHHs] COOCTBEHHOTO JIBH-
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40 MEIBEIEB u np.

YKEHHsI TTPOBEPSJINCH KAK KOMIOHEHTbI COOCTBEHHOTO
JIBU2KEHUSI 110 5KBATOPHA/bHBIM KOOPAMHATAM, TaK U
cyMMapHoe cOOCTBEHHOE JBHKeHHEe HCTOYHHKA. B Ka-
yecTBe 06JIACTH JIOKAJIN3ALIMH PEHTT€HOBCKUX MCTOU-
HUKOB HcrnosbaoBagcs 98%-i kpyr omnGOK, THIHY-
Hble 3HaUeHHUs! paJityca JoKaau3alllu /151 OTOOpaHHbIX
Hamu HctouHukoB ePO3MTA B sipkoM coOCTOSIHHMH
COCTaBJSIOT A5 yIJl. ceK. B pesysibrate Tako# mpoie-
Nypbl HaMu OblK 0ToOpanbl 630 KaHIUAATOB B CUJABHO
nepeMeHHble UCTOUHHKH [a/akTHUeCKOro MpoUCXoxK-
JIEHHUSI.

Ha puc. 2 nokazano Kymy/iITUBHOE pacrnpesiesieHne
MCTOUHHKOB 10 MAKCHMaJbHOH aMIJIUTye HX Mepe-
MeHHOCTH (BesmunHa Ry ). Ha sieBoii nanenu puc. 2
1300paKeHbl HCTOYHUKH, JJIsT KOTOPbIX 3HAUMMOCTD
JIETEKTHPOBAHHS B TYCKJIOM COCTOSIHHH (T.€. B 0630pe,
OTHOCHTEJIbHO KOTOPOT0 3aperucTpupoBaHo Haubosiee
3HAauMMOe M3MEeHeHHe IO0TOKa) Oblia Bhllle Mopora
JIETEKTHPOBaHUS Mo npasaonono6mio (>6). Cymmap-
HOe UMCJI0 TaKMX MCTOYHMKOB OKaszaJsoch 118, u3 Hux
67 OblIM OTOXKIECTBJEHbl HAMH Kak lasakTudeckue
MCTOUHHKH. B ocTaBlieiicst BbIOOpKe U3 51 HCTOUHKKA
ele 2 UCTOYHMKA ObIIM MCKJIIOUEHbI M3 AajibHerIero
paccMOTpPeHHs KaK KaHAUIAThl B COOBITHS TPUIUBHOTO
paspyuienust (CI1P) Ha ocHOBe crieKTPOCKOMMUECKHX
JIAHHBIX, TIOJMYUEHHbIX TPYMMOH HA3eMHON MOIEPIKKH
CPI'/ePO3HUTA.

Ha npaBoii nanenu puc. 2 uzo6paxkeHo pacrnpe-
JieJieHue U1 BCeX OCTaJbHBbIX HCTOYHMKOB M3 MOJY-
ueHHOH BbIGOPKH (1207 MCTOUHHKOB), H3 KOTOPBIX 563
OblIM OTOXK/ECTBJEHBl KaK [anakThueckue HCTOUHHM-
ku. B atom ciyuae nzoGpaxkeH HMKHUE Mpesies Ha
MaKCHMaJlbHYl0 aMIIUTY/ly MepPeMeHHOCTH, KOTOPBIN
pacCUUTBHIBAJICS OTHOCHUTENIbHO 307 BEPXHETO Tpefiena,
HalIeHHOTO TI0 KapTaM 4yBCTBUTeNbHOCTH. O6GpaTum
BHHMaHHe, UTO /sl YaCTH MCTOYHUKOB, U300paKeH-
HbIX Ha TIPAaBOH MaHesH, aMIJIUTyda MepeMeHHOCTH
Rx < 10. DT0 cjencTBHE METONA BbIUMCJIEHUS] HUXK-
Hero npejiesia Ha Rx ¢ MCMOJb30BaHUEM 30 BEPXHEro
npejesia Ha MOTOK B HU3BKOM COCTOSTHUH.

HanbHerinass kaaccuuKauys KaHAKUIATOB BO
BHEraJlakTHUeCKHe HCTOUHHKM BKJIOYajga MX Kpocc-
Koppessitmio ¢ katajsorom AL Million Quasars
(Milliquas, Bepcus 7.7, ®meur, 2021, 2015). Haii-
JIeHHble TIepeceuyeHusi PEHTIeHOBCKUX HCTOUHHKOB
ePO3UTA c ucrounnkamu Katasiora Milliquas u ume-
[OLIHMe CMEKTPOCKOMUUECKH TOATBEPKIAEHHbIE KIaCChl
00bEKTOB U KpacHble CMelleHHs], TOoNajiald B rpymniy
ASIT, nokazanHyto Ha paBo¥ U JIeBOH MaHessIX puc. 2
KpPacHBIMH CIJIOIIHBIMK JIMHUSIMU. Bcero okasasoch
132 takux wucrounuka (37 Ha seBod naHesn U 95
Ha npaBoil). M3 ocraBiueiics rpynibl HEOTOKIECTB-
JIEHHbIX HCTOYHMKOB HMCKJIOUAJINUChH TOATBEPKIEHHbIE
COOBITHS TPUJIUBHOTO pa3pylieHust 3Be31 (U3 omyOn-
KOBaHHbIX BbIOOpOK Ca3oHoB u ap., 2021; XopyHkeB
M Jp., a TakKe U3 cnuckoB noarepxkaeHHbix CIIP,
KoTopble OyayT oOmnyGJHKOBaHbl B  TMOCJELYIONINX

[MMCbMA B ACTPOHOMMUYECKUN JKYPHAJI

paboTax), a Tak:Ke U3BeCTHbIe KIaCCUPUIHPOBAHHbBIE
TPaH3HeHTHble COObITHSI, CBSI3aHHblIE CO BCIbILIKAMH
CBEPXHOBBIX W MOCJECBEUEHHSIMH TaMMa-BCIIJIECKOB
no nanubiM Zwicky Transient Facility (ZTF; beanm
u ap. 2019; [paxam u ap. 2019; Macku u jnp. 2019)
u Asteroid Terrestrial-impact Last Alert System
(ATLAS; Tonpu u ap. 2018; Cmut u np. 2020). Takum
obpazoM, ObLIO HCKJIOUeHO elle 60 HCTOYHHKOB.
OcraBivecs HekJacCU(UIMPOBAHHBIMU TOCJE BCEX
OTMHUCaHHBIX MPOLEeAyp HCTOUHUKH (12 1 496 Ha seBo#
M NPaBO MaHessIX COOTBETCTBEHHO) ObIIH OTHECEHbI
K rpynne kanmuaatoB B ASI[, onu nokazaubl Ha
puc. 2 3eseHol JuHuel. OTMETHM, YTO HEKOTOpble
M3 HEOTOXK/IECTBJIEHHBIX KaH/HM1aTOB BO BHeraJakTH-
yecKre MCTOUHUKH HUMEIOT MPU3HAKH, YKa3bIBalolIHe
Ha npupony A, Takne kak nokaszatesb 1Beta Wi —
— W5 > 0.8 (Acced u ap., 2013) B undpaxpactom
063ope Bcero He6a WISE (Paiit u ap., 2010). Tlo
TAaKOMy KPHUTEPHIO YeTblpe MCTOUHHMKA M3 KaHAUIa-
toB B ASI[" Ha JieBO# naHesn puc. 2 MOTYT ObITh
Ka1accuduunpoBanbl Kak A, a u3 KaHmuuatoB B
ASIT na mpaBoil naHesu TakoH 1IBeT MMeIOT ellle
125 UCTOUHHUKOB.

B HacTosilied paboTe Mbl He paccMaTpUBaeM BO-
NPOChl MOJIHOTHI MOJy4eHHOH BBIOOPKH CHJIbHO Tle-
pemennbix ASI u kanaupato B AL, onu Gyayr
6oJiee MOAPOOHO M3YyueHbl M OMHMCAHBbl B CJIELyHOLLeH
pabote uukJa. Llesbto paboThl siBJIsSI€TCS NpeacTaBIIe-
HHe HeOONBIION TPYNIbl HauboJee APKUX U HAJEXKHO
oToGpaHHbIX CHJIbHO NepeMeHHbIX AT (1 KanannaToB
B ASID), KaxKblii U3 KOTOPBIX MPeCTaBISIET OTIE/b-
HbIH HayuHbli HHTepec. OTMETHM, O/IHAKO, UTO BbIlLe-
OMHUCAHHBII aJTOPUTM OTOXKIECTBJEHHS] MCIIOJb3YeT
98%-it pamdyc JIOKaJM3alUKH PEHTTEHOBCKUX HCTOY-
HUKOB (O1IMOKA JIOKAJAU3AUMH ONTHYECKUX WCTOUHH-
KOB TIpeHeOPEKUMO MaJia ), UTO BHOCHT COOTBETCTBY-
IOLLMHA BKJIAJ B TOJHOTY M YHCTOTY 110Jy4aeMOH Bbl-
6opkH, ~2%. OTMETHM, UTO STOT BKJIAJL HE SIBJISIETCS]
onpenensiiotiim. [Tomumo 3toro, 55 KaHIMAATOB B
ASIT, nokasaHHbIX 3esieHON JIMHWEH Ha TNpaBoi mna-
HeJIM PUC. 2, UMEIOT CMelaHHYI0 KOMIMO3HWUMIO MapT-
HepoB (Jaia B Kpy»KKe PEHTreHOBCKOH JIOKAJHU3alUH,
no KpadHell Mepe, YacTb M3 HUX MOXKET OKa3aTbCsl
[anakTHUeCKMMHU HCTOUHHKAMH.

4. CUJIbHO TNEPEMEHHDIE A/,
JETEKTHUPYEMBIE
B HU3KOM COCTOSHNH

JanbHeliliasi 4yacTh CTaTbM MOCBSILIEHA HCCJEN0-
BaHHIO TOJBBLIGOPKH CHJILHO TlepeMeHHbIX ASIT u nx
KaHAUATOB, JI/1s1 KOTOPbIX MOTOK B HU3KOM COCTOSIHHU
U3MepeH ¢ npapiaonogobuem >6, 4to ISl raycco-
Ba pacrpejesieHusi IPUMEPHO COOTBETCTBYET YPOBHIO
JIOCTOBEPHOCTH ~230. 71 3TUX 0OBEKTOB MOXKHO C
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Ta6auua 1. Crivcok cuiibHO nepeMeHHbIX A ST, neTekTpyeMbIX B HUIBKOM COCTOSIHUU
No.| Hcrounnk ePO3UTA F§1§a§2~3’_92pr Rx Wmst Criex. z Ccblika
¢ lem KJace

1 | SRGEJ143359.2+400636 | 1.3 x 10~ |83.3| PGC 2160796 AGN-2|0.099 | DR16

2 |SRGEJ010415.8+402244 | 2.1 x 10712 |55.6 | LAMOSTJ010415.77+402243.9| AGN-1{0.193 | LAMOST

3 |SRGEJ061310.2+502628 | 3.9 x 10712 |48.4 |[NPM 1G+50.0043 AGN-1/0.019 | 2MAGN

4 | SRGEJ122057.8+813600| 9.1 x 10713 |47.2

5 | SRGE J134954.6+432857 | 2.5 x 10~'2 |46.4 | LEDA 2221805 0.045 | SDSS-1V

6 | SRGEJ164147.7+700806| 6.8 x 107!3 |41.0 [ NPM 1G+70.0164 MQ

7 |SRGEJ161630.7+354230 | 2.2 x 10712 |38.4 |NGC 6104 AGN-1{0.028 | LOZAGN

8 | SRGE J025436.4+152545 | 1.3 x 10712 |38.4 | PGC 1484380 CMO

9 | SRGEJ004730.3+154149| 1.9 x 10712 |38.1 | MCG+02-03-002 LINER | 0.031 | DR16

10 | SRGE J091935.9+753945 | 1.6 x 10712 |35.8 | GAIA 1124646674042078464 (0.5) | GAIA3
11 | SRGE J024519.6-025627 | 1.5 x 10~'2 |35.0 | SDSS J024519.63-025628.1 BLLac DR16

12 |SRGEJ163323.5+471900| 7.9 x 10~ | 34.8 | IRAS 16319+4725 AGN-1{0.116 | LOZAGN
13 | SRGE J174036.5+534624 | 7.1 x 10713 |31.2 |87GB 173932.3+534742 BLLac 41L.AC

14 | SRGEJ073203.1+680336 | 9.4 x 10713 |31.2 Palomar
15 | SRGE J130600.3+330325| 1.2 x 10~'2 |29.6 | PGC 2022001 AGN-110.088 | DR16Q
16 |SRGEJ150311.8+111026| 1.5 x 10712 {29.3|SDSS J150311.67+111027.3 AGN-1{0.043 | LOZAGN
17 |SRGEJ213946.2+113817 | 3.1 x 10~'2 | 29.1

18 |SRGEJ160752.0+444125| 1.4 x 10~'2 | 28.6 | LAMOSTJ160751.95+444124.6 | AGN-1|0.718 | LAMQ5
19 | SRGE J135255.7+252900 | 1.1 x 10~!2 |27.8 | KUG 1350+257 AGN-1{0.064 | LOZAGN
20 | SRGEJ011739.4-025626 | 1.5 x 10712 |27.5|GJ0117394-025627 AGN-20.051 | 6dAGN
21 |SRGEJ175340.2+555128 | 5.1 x 10~13 |27.0 | LEDA 2516819
22 | SRGE J215717.0-263100 | 1.6 x 10712 |26.9|2MASX J21571697-2630596 | AGN-2|0.034 | 6dF
23 | SRGE J145933.2+152742 | 1.4 x 10712 |26.7 | PGC 1485268 AGN-1{0.074 | LOZAGN
24 |SRGEJ000415.2+173454 | 1.7 x 10712 [26.5 Palomar
25 | SRGE J155926.1+521237 | 9.7 x 10713 |26.5|SDSS J155926.11+521235.2 AGN-20.042 | LOZAGN
26 | SRGE J142408.5+210520| 9.4 x 10~'3 |26.4 | PGC 1642489 AGN-1{0.047 | LOZAGN
27 | SRGEJ010812.6-114403 | 3.4 x 1072 |24.1 | IRAS 01056-12009 Palomar
28 | SRGE J135321.5+373055 | 1.3 x 10712 |23.8 | PGC 2102603 AGN-1{0.107 | LOZAGN
29 | SRGE J150809.2+130031 | 1.1 x 107'2 |23.2| SDSS J150809.20+130032.4 | AGN-10.086 | LOZAGN
30 |SRGEJ155344.3+122233 | 1.6 x 10712 |22.7 | 2MASX J15534435+1222337 LINER | 0.035 | DR16
31 | SRGEJ153552.5+143104 | 2.7 x 10712 |22.7 | AKN 479 AGN-20.020 | LOZAGN
32 |SRGEJ124339.2+700515| 1.9 x 10712 |22.5| WISEA J124339.43+700517.0 MQ
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Ta6aunua 1. OkoHuanue

MEJIBEIEB u ap.

No.| Hcrounuk ePO3HUTA Fg‘fé"%‘z.?,,_agpr Rx Mwms Crek. 2 CcbliKa
c lem KJace

33 | SRGE J162012.8+400907 | 5.3 x 107!2 | 224 | KUG 1618+402 AGN-1]0.028 | LOZAGN

34 | SRGE J142607.6+340425| 1.2 x 10712 | 22.3| CSO 450 BLLac | 1.553 | FIRST

35 | SRGE J012633.6+313658 | 2.3 x 10712 | 22.1 | MCG 5-04-059 AGN-1|0.045 | Osterbrock

36 | SRGE J152410.3+485409 | 8.6 x 10713 [22.0| SDSS J152410.34+485409.7 | AGN-1 | 0.145 | LOZAGN

37 | SRGEJ121755.1+583936 | 1.8 x 10712 [21.8| CGCG 293-9 AGN-1]0.023 | LOZAGN

38 | SRGEJ163016.2+584247 | 1.4 x 1072 | 21.5| NPM 1G+58.0189

39 | SRGE J035309.6+565431 | 2.1 x 10712 | 21.5| GB6 J0353+5654 BLLac 4LAC

40 | SRGEJ155829.3+271714 | 2.3 x 10~'2 |{20.9 | PGC 1803429 AGN-1]0.090 | LOZAGN

41 | SRGE J142352.1+245417 | 1.5 x 10~'2 | 20.8 | SDSS J142352.08+245417.1 | AGN-2 | 0.074 | DR16

42 | SRGEJ142812.0+511115| 1.2 x 107'2 |20.2| SDSS J142811.88+511116.6 | AGN-1|0.129 | LOZAGN

43 | SRGE J160855.5+155200 | 2.7 x 10~'2 |20.0 | SDSS J160855.60+155200.2 | AGN-1|0.115 | DR16Q

44 | SRGE J130020.0+613919 | 2.6 x 10~'2 | 19.8 | MCG 10-19-011 AGN-1]0.052 | LOZAGN

45 | SRGE J131443.9+234826 | 2.5 x 10712 | 19.3 | TXS 1312+240 BLLac |2.060 | DR16Q

46 | SRGEJ181214.1+215305| 2.2 x 10712 | 18.5| CGCG 142-19 AGN-210.018 | Veron

47 | SRGEJ021749.0+014449 | 2.6 x 10~'2 | 18.4 | PKS 02154015 AGN-1|1.715| Boisse

48 | SRGEJ181335.1+314418 | 8.6 x 10712 | 16.3| B2 1811431 BLLac [0.117 | EXOSAT

49 | SRGE J022239.6+430208 | 1.1 x 10~'! | 13.1 | 3C 66A BLLac |0.444 | BZCAT

[Mpumeuanue. Hasanue ncrounnka ePO3MTA cooTBeTCTBYeT HAMJYUILIMM PEHTIE€HOBCKMM KOOpHHATAM; MaKCHMaJIbHAst aMIJIUTy1a
nepemenHocTH Rx = F™ /™™ gnpereiena kak OTHOIIEHHE MAKCHMAIBLHOTO K MHHUMAJILHOMY H3 3aDErHCTPHPOBAHHBIX CPE/IH BCeX
0030pOB MMOTOKOB OT HCTOUHMKA B auanasoHe sHepruil 0.3—2.3 k3B; F§'3™5 o — HauOOJbIIMI PEHTTEHOBCKHUI MOTOK OT MCTOYHHKA
(6e3 KOppEKIMU Ha MOTJIOLIEHHE ); CTIeKTPaJbHbIE KJIACChl MCTOUHHKOB H KpacHbIe CMelleHust (z) onpee/eHbl B paGoTax, yKa3aHHbIX
B KoJIoHKe “bubu. ccblika”, moapo6Hoe onrcanye yCJA0BHBIX 0603HAUEHHH CM. B pa3jiesie 4 B TeKCTe CTaTbH.

JIOCTATOYHOH TOYHOCTbIO BLIYUCJHTL 3HAUEHHE napa-
MeTpa NepeMeHHOCTH RX W BO MHOTHX CJIydasix UCCJIC~
J0BaTb HUX CIEKTPaJibHbI€ XapaKTEPUCTHKH B HU3KOM
COCTOSIHHH.

4.1. Onthnyeckas KaaccupHKaims
H KpACHble CMEeLeHHST

CrMcok 3TUX 06bEKTOB ¥ X OCHOBHbBIE TTAPaMETPhI
npuBeeHnl B Taba. 1. M3 49 o6bekroB 37 sABAstoTCS
CTEKTPOCKOMNUUeCKH noaTBepKaeHHbIMH A ST, naist 35
U3 KOTOPBIX TaKyKe M3MepeHbl KPACHble CMeIeHHs,
a jpyrde 12 HCTOUHHMKOB KJIACCH(HUIIMPOBAHbI HAMU
Kak Kanauaathl B AT Pacnipenesnenue 3Toil BLIGOPKH
no BeJquunHe Ry y:Ke 00CYyXKAanoCh BbIllle U COOT-
BETCTBYET KPACHOH CIUVIOLIHOH U 3€JIeHOH JIMHUSIM Ha
JeBoil maHenn puc. 2. MHdopmauusi, ykazaHHasi B

crosibiiax Tabauipl “ums”’, “crieKTpasbHBId Kjaacc”

[MMCbMA B ACTPOHOMMUYECKUN JKYPHAJI

u “z” (KpacHoe cMellleHHe), 1aHa B COOTBETCTBHH
¢ onyOJMKOBAHHBIMU paHee paGoTaMH, YKa3aHHbIMH
B oTaedbHOM cTosibie “ccbuika’. Ilpu aToM wuc-
MOJIb3YIOTCS  CJIEYIOlINe yCJOBHbIE 0003HAUEHHS:
DR16 —SDSS-DRI16 (Axymama wu jnp., 2020),
DR16Q — SDSS-DRI16Q (Jlaiik u ap., 2020),
LAMOST — LAMOST Pilot Surveys (Xyo u np.,
2013), 2MAGN — 2MASS AGN (3ay u np., 2019),
SDSS-IV— SDSS-IV MaNGA Sample (¥Ys#ik u
ap., 2017), LOZAGN — Low-redshiit AGN (JIny u
ap., 2019), GAIA3 — Gaia DR3 QSO candidates
(Konnabopauus Gaia u ap., 2022), 4LAC — Fermi
AGN v4 DR3 (Kosna6opauuss Fermi-LAT u np.,
2022), LAMQ5 — LAMOST QUASAR DR5/DR4
(5o u np., 2019), 6dF — 6dF galaxy survey (J>konec
u 1p., 2009), 6dAGN — 6dF AGN, MQ — Milliquas
(Paemr, 2021, 2015), FIRST —FIRST Bright
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Puc. 3. JlosroBpemenHble peHTreHoBeKHe Kpubble Giecka nosyuentbie CPT/ePO3UTA B quanasone suepruii 0.3—2.3 k9B aist
BbIGOPKH CHJIBHO NepeMentbIx AT, npuBenentbix B Ta61. 1. Kaxkaas Touka COOTBETCTBYeT yCpeHEHHOMY 10 0630y TIOTOKY.
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MEIBEIEB u np.
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Puc. 3. Okonuanue.

Quasar Survey (Baiir u ap., 2000), Osterbrock
(Ocrep6pok, 1977), 4LAC — Fermi AGN v4 DR3
(Konna6opauus Fermi u np., 2022), Veron (Bepon,
[oncanBec u Bepon-Certu, 1997), Boisse (byac
u bepxepon, 1988), EXOSAT — EXOSAT High
Galactic Latitude Survey (Ixxommu u ap., 1991),
BZCAT — Roma-BZCAT (Maccapo u ap., 2009).

st Tpex ncTouHukoB M3 Tabsa. | rpynmoil Ha-
semuoit nomtepkkd CPI'/ePO3UTA B kosnaGopa-
MK ¢ yueHbIMH U3 KasmdopHuiickoro TexHoJornue-
CKOTO MHCTHTYyTa ObLIM MOJYUeHbl ONTHUECKHE CTIeK-
Tpbl Ha [lamomapckoit o6cepBaTtopun (OTMeUeHbl Kak
“Palomar” B Ta6J. 1), ellle 0AMH HCTOYHUK U3 TAOJIH-
bl Obl CHSIT HAa POCCHHCKOM TeJiecKore KaBKaskoi
roproit o6cepatopun (CMO) TAWII MI'Y. Ontu-
yecKHe JaHHble M0 3TUM MCTOYHMKAM OyayT ormyOGJn-
KOBaHbl B OTJe/bHOU paboTe.

Cpenu nipesicTaBaeHHON BIGOPKH 21 HCTOUHHK SIB-
JIIeTCS CMEKTPOCKOMUUECKH MoaTBepxkaeHHbIM AT
1-ro tuna (43%), 7 ucrounukoB — A" 2-ro tuna
(14%), eute 7 — 6mnazapamu (14%) n 2 — AT tuna
LINER (4%). OcraBiuuecsi 12 HCTOUHHKOB K HACTO-
sllIleMy MOMEHTY He UMEIOT ONTHUECKOH KlacCU(puKa-
MM 110 onyGJIMKOBaHHbIM pabotam (24% ).

4.2. PentrenoBckie KpuBble OJ1eCKa

Ha puc. 3 nokazanbl peHTreHOBCKHE KpUBbIe GJiec-
Ka B auanagdone suepruil 0.3—2.3 k3B ans1 BbIGOpP-

[MMCbMA B ACTPOHOMMUYECKUN JKYPHAJI

KW MCTOYHUKOB M3 TabJ. 1 1O JaHHBIM TeJjiecKorna
ePO3UTA. Kaxnasi kpuBasi 6/1ecka BKJIHOUYAET YeThbl-
pe WJIM MSATb U3MEPEeHUH MOTOKa, MOJYUeHHOTO MeTO-

JloM npunyautesbHoil PSF-gporomerpun. BpemenHoi
MHTEPBAJ MEXK/1y COCEIHUMH U3MEPEHHSIMH COCTaBJIS -
eT LeCTb MecsILeB.

Kpusbie 6jiecka, n306pakeHHble HA PHUC. 3, Xa-
pPaKTepU3YIOTCs OOJbILIOKH AMIJIMTYI0H BapUalui no-
TOKa B IOJIHOM COOTBETCTBMH C KpUTepueM oTGopa
MCTOUHHKOB. OHM JIeMOHCTPUPYIOT GOJbLIOE PasdHO-
oOpasue Mo XapakTepy MepPeMEeHHOCTH, OJHAKO HX
KJaccuUKalusl 3aTpy/HeHa H, BeposiTHO, OyleT He
BIOJIHE Ha/leXKHA W OJIHO3HAUHA B CHUJY HEOOJIbIIOTO
urcaa uamMepennil — 4 uan 5. B HekoTopbIx ciyuasx
acTpou3nuecKd MOTUBHPOBaHHas KJaaccHUKaLUs 1
MHTEpPIIpeTalllsl PEHTIeHOBCKUX KPUBbIX OJlecKa MOTyT
ObITb C/eJaHbl C MCIOJb30BAaHHEM CHEKTpaJsbHON H
(KBa3u) OJTHOBPEMEHHOH MHOTOBOJIHOBOH HH(oOpMa-
LKH, yeMy OyyT MOCBSILLIEHbI Mocaeytolide paboThl.
OpuH 13 OueBMIHBIX BONPOCOB, HAa KOTOPbIH MOMO-
JKeT OTBETUTb PEHTIeHOBCKAsl CMEKTPOCKOMUS — ac-
COLIMMPOBAHO JIH Pe3Koe H/W/H KpaTKoBpeMeHHoe (Ha
maciutabax ~6 Mec) najeHue MoTtoka ¢ BO3POCLIUM
norJsiollieHueM. B uacTHoCTH, B pasjiesie 5 Mbl BbIAEIUM
KJacC “MOTYXIIMX  HCTOUHHKOB U OOCYIMM MX CIeK-
TpaJibHblE CBOUCTBA.
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Ta6auua 2. [TapameTpbl MOJ€/IH PEHTTEHOBCKOTO CTENEHHOTO CIIEKTPA BhIGOPKH CHJIbHO epeMeHHbIX AT
No. | Mcrounnk (SRGE...)| =z N gal, Nu, r Lx, spr/c c-stat/d.o.f gof
' 102! cm—2 | 102t cm—2 X0 9P | p-value

1 | J143359.2+400636 |0.099 | 0.10 | 0.857075 | 3.32X013 [ 8.0 55 x 10% | 132.0/70 <107°

2 | JO10415.8+402244 |0.193 | 0.48 <04 3117542 ]3.617533 x 10| 57.4/29 |1.40 x 10~*

3 | J061310.2+502628 [0.019 | 1.58 | 2.3170-7> [2.3370-35 | 1.0670:30 x 10*3 | 30.4/30 |5.59 x 107}

4 | J122057.8+813600 0.58 | 0.3975:53 | 1.647052 31.6/35 |8.31x 107!

5 | J134954.6+432857 | 0.045| 0.14 | 0.1179-0% | 2.157096 | 2.1470-2% x 103 | 17.6/31 | 7.46 x 107}

6 | J164147.74+700806 0.44 | 2377578 1 4.6370-99 97.4/90 [1.30 x 10~*

7 | J161630.7+354230 | 0.028 | 0.11 | 0.2070%5 | 1.957075 [ 8.5074:90 x 10%2 | 44.2/41 |3.69 x 107!

8 | J025436.4+152545 0.76 | 0.53%572 | 2.277053 25.5/29 [9.61 x 107!

9 | J004730.3+154149 | 0.031 | 0.37 | 1.3617 3¢ | 2.407025 [ 1.1070 T2 x 103 | 27.7/28 | 8.07 x 107}
10 | J091935.9+753945 0.19 | 0.3010:5] | 24617035 29.0/35 |5.89 x 107!
11 | J024519.6-025627 0.31 | 1.515598 | 2711053 22.1/31 | 1.85x 107!
12 | J163323.5+471900 | 0.116 | 0.17 <0.3 | 1.64753116.987137 x 10%3 | 83.3/80 |1.52 x 102
13 | J174036.5+534624 0.29 | 0.6710:37 | 2.88%03] 96.2/104 |4.54 x 10!
14 | J073203.1+680336 0.42 <0.6 |2.94%592 67.8/67 |4.37x 107!
15 | J130600.3+330325 | 0.088 | 0.13 | 0.56757%) | 2.371055 [4.4873:8% x 1043 | 23.7/27 | 4.25 x 107}
16 | J150311.8+111026 | 0.043 | 0.22 | 0.377075 | 1.937052 [ 1467037 x 10%3 | 48.5/40 |5.53 x 107!
17 | J213946.2+113817 0.68 | 0.09%5:07 | 1.0410-09 34.0/30 |3.54x 107"
18 | J160752.0+444125 |0.718 | 0.09 | 0.087057 |2.1875:12 | 6.407 258 x 10%° | 53.4/45 |4.46 x 107*
19 | J135255.74+252900 |0.064 | 0.1 <0.7 | 1.63753212.917082 x 10| 36.2/33 |5.83x 107!
20 | J011739.4-025626 |0.051 | 0.38 <0.7 | 1.857515 [ 2.047038 x 10%3 | 23.3/29 [4.32x 107!
21 | J175340.24+555128 0.37 | 0471533 | 1.8910-32 83.3/103 |8.70 x 10~*
22 | J215717.0-263100 |0.034 | 0.21 <0.9 2201579 | 7.407337 x 10%2| 28.6/35 |9.66 x 107*
23 | J145933.2+152742 | 0.074 | 0.19 | 0.607035 | 2.0015:5] | 4.4873%8 x 10%3 | 27.4/37 [8.33x 107*
24 | J000415.2+173454 0.28 | 3.901797 | 1.5810:5% 26.5/29 |1.40 x 107*
25 | J155926.14+521237 |0.042| 0.11 0.417039 | 2.237039 1 8.017533 x 10%2 | 68.9/62 |5.90 x 1072
26 | J142408.5+210520 |0.047 | 0.28 | 0.26730% | 1.8075:55 | 1.2370-31 x 10%3 | 32.9/35 |9.51 x 107*
27 | J010812.6-114403 0.24 | 1.627585 | 5.487082 30.8/31 | 2.41 x 1072
28 | J135321.5+373055 | 0.107 |  0.14 | 0.721029 | 3.0610:73 | 7.8175 %8 x 10*3 | 35.0/29 |1.79 x 107*
29 | J150809.2+130031 | 0.086 | 0.24 0.647072 1 2.827095 [ 4.217233 x 10%3 | 36.8/38 |3.78 x 107!
30 | J155344.3+122233 |0.035| 0.35 | 0.74%07% | 2.0870:33 | 1.05707) x 1043 | 52.1/51 | 1.74 x 1072
31 | J153552.5+143104 [0.020| 0.35 | 0487051 12.027035 | 5.55T08¢ x 102 | 66.9/41 |1.28 x 1072
32 | J124339.2+700515 0.14 | 0.40%559 | 3.377053 26.5/30 | 8.34 x 107!
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Ta6aunua 2. OxoHuanue

MEJIBEIEB u ap.

Ny gal, Ny, of
No. | Mctounuk (SRGE...) | =z 102! ch‘2 1021 ?M_Q r Ly, spr/c c-stat/d.o.f p-%alue
33 | J162012.8+400907 |0.028 | 0.07 0.197037 2461015 [ 1571003 x 103 | 56.9/46 | 9.00 x 107!
34 | J142607.6+340425 | 1.553 | 0.13 | 1.2270:90 | 3.09708 | 1.22750% x 1047 | 24.4/31 |2.43 x 107*
35 | J012633.6+313658 | 0.045| 0.45 | 0.437552 12337092 1 2.0570-39 x 10%3 | 44.9/31 [1.24x 107!
36 | J152410.3+485409 |0.145| 0.16 <0.6 |2.5470%0 17567245 x 10%3 | 64.5/42 |3.39 x 1073
37 | J121755.14583936 |0.023| 0.15 <0.3 2537031 13.097055 x 10*2| 35.3/28 [1.48 x 1072
38 | J163016.2+584247 0.14 | 0.2670% [2.0270 72 107.5/97 | 7.76 x 102
39 | J035309.6+565431 448 11131335 [ 3.101050 32.1/28 |2.24 x 1071
40 | J155829.3+271714 [0.090| 0.39 | 0.3710:37 | 1.897075 | 1.2170 15 x 10* | 243.2/212 |9.96 x 1072
41 | J142352.1+245417 | 0.074 | 0.17 <0.9 | 1.91700% 14371081 x 10*3 | 46.4/31 | 6.05 x 107*
42 | J142812.0+511115 [0.129| 0.11 0.21752% 12167017 1 1.017022 x 10** | 29.2/32 |3.35 x 10~
43 | J160855.5+155200 [0.115| 0.30 | 0.3810:3% | 2.871032 [1.617035 x 10* | 40.1/41 |8.84 x 10~*
44 | J130020.0+613919 [0.052 | 0.15 | 0.3510:37 | 2.481035 [2.967052 x 1043 | 22.8/30 |2.87 x 107*
45 | J131443.9+234826 [2.060| 0.10 | 0.7810:50 | 2.7570-30 1 3.2873-9%2 x 1047 | 29.4/31 |5.71 x 107*
46 | J181214.1+215305 |0.018| 0.86 | 2.19%53 | 1.761050 | 6.5170:37 x 10*2 | 20.0/27 |7.31 x 107*
47 | J021749.0+014449 | 1.715| 034 | 0.49%0:35 | 2.307032 [ 1.3170°72 x 1047 | 25.0/32 |8.34 x 107*
48 | J181335.1+314418 [0.117| 044 | 1.04%5:3% | 3.017037 | 7.397157 x 10* | 30.6/29 |8.64 x 1073
49 | J022239.6+430208 |0.444 | 0.82 | 1.28%0:32 | 2.62702% (2487033 x 10%6 | 57.5/58 |3.02x 107*

[Tpumeuanne. Ny g — lanaxkruueckoe norJiolleHue B HarpasJ/ieHHH Ha HCTOYHUK No AaHHbIM KapT HI4PI (Kosna6opauus HI4PI,
2016); Ny u I' — napamerp NorJiolleHust 1 OTOHHbIA HHIEKC ISl HauJyullell MoJe/H CTEMeHHOrO CIeKTPa B SHEPreTHUeCKOM Aua-
nasone 0.3—8 k3B, Lx — peHTreHoBCKasl CBETUMOCTb, MONpaBJeHHast Ha [anakTHuecKoe MOTJIoleHHe, B SHEPreTHUeCKOM JHarnasoHe
0.3—10 k3B B co6eTBenHOl cHcTeMe OTcueTa. XapaKTepUCTHKHU CHEKTPOB NpUBe/ieH bl 1o AanubiM o63opa CPT/ePO3UTA, B kotopom
6bLT 3aperHCTPHPOBAH MAKCHMAaJIbHBIH MOTOK OT HCTOUHHKA. gof (goodness-of-fit) — BeposiTHOCTD TOTO, UTO HabMIOIaEMOE OTK/IOHEHHE
J@HHBIX OT MOJIEJH IBJISIETCS PE3YJILTaTOM cJiyuaiinbix durykryatmii. Mosesb ¢ p-value < 2.7 x 1072 MoKeT GbITh OTBEPrHyTa laHHbIMH
Ha ypoBHe joctoBepHocTH 307. Onbku cooTBeTcTBYI0T 90% YPOBHIO IOCTOBEPHOCTH.

4.3. PentreHoBckue CrieKTpbl

Kpurepuil or6opa BbIGOPKH HCTOUHHMKOB, MpeJi-
CTaBJIEHHbIX B TabJ. 1, mo3BoJisieT moJiyuyath Xapak-
TEPUCTHKH HUX CIIEKTPOB He TOJIBbKO JJ1s1 0030POB, /e
perucTpupoBaJICsl MaKCUMaJIbHbIH MMOTOK, HO U B CO-
CTOSIHUM C MMHMMAJIbHBIM TOTOKOM, XOT$l KAUeCTBO Ta-
KHX CTIEKTPOB 3a4acTylo He I0CTaTOUHO JIJIsl HaJeKHO-
ro OrpaHUueHHsl MapaMeTpPoOB CMEeKTPaJbHOH MOJEJH.
CrieKTpbl HCTOYHUKOB aHAJM3UPOBAJIUCH JJI51 KAXKI0TO
0630pa MO OTAENLHOCTH B Auanazone sHepruit 0.3—
8 k3B.

B kauectBe 6a30BOH CHEKTPAJbHOH MOJENH Mbl
UCMOJb30BAIM CTENEeHHOH 3aKOH C MOIVIOlEHHEM:
tbabs*cflux*pow B o6o3Hauenusix [1O XSPEC.
[Tapamerp norsioulenusi Ny onpenessiiicss Mpu MoJ-
rOHKe CIeKTpaJbHOH MOJeNH /sl CHEeKTPOB C MH-

[MMCbMA B ACTPOHOMMUYECKUN JKYPHAJI

HUMyM 50 OTCUETOB B pacCMaTpUBAaeMOM JHanasoHe
9HEpruil, B IPYTHX CJayuasix napamerp puKcHpoBaJcs
Ha 3HaueHHUsX, PaBHbIX MOIJIOUIEHHIO B [ajakTHke B
HarpaBJeHud Ha UCTOYHUKM Mo jaaHHbM Kapt HI4PI
(Konna6opaums HI4PI, 2016). O6uaue s/1eMeHTOB B
MOJIeJIM TOIJIOILEHUsT 3a/1aBajloch B COOTBETCTBHU C
pa6otoi Yuamc u ap. (2000). [Tapamerpbl asist nosy-
YEHHBIX HAWJYUILIUX MOJEJEH Ui SPKOTO COCTOSTHUS
MCTOUHHKOB MpUBeieHbl B TabJ1. 2. B sipkom cocTosHuu
JUISl BCEX MCTOUHHUKOB Ny OMPeNesisics M3 JaHHBIX
(Bce cnekTpbl HMetoT >50 oTcuetoB). CrieKTpbl
MCTOUHUKOB B SIPKOM U TYCKJIOM COCTOSIHHSIX, BMECTe
C COOTBETCTBYIOLIMMH HAWUJYULLIUMH CTElEHHbIMH MO-
JIeJIIMU TIOKa3aHbl Ha puc. 4. OTMeTHM, UTO CMEKTPbI
HEKOTOPbIX HCTOYHUKOB B SIPKMX COCTOSIHHMSIX MJIOXO
OIUCHIBAIOTCS CTENeHHOH Mojesblo. B vacTHoCTH,
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Puc. 4. PenTreHoBCKHe CIEKTPbl 00BHEKTOB U3 BEIGOPKH CHIbHO nepeMerHbix ASIT, nosyuenHble Tesieckornom ePO3UTA B xone
00630poB He6a CPI, B KOTOPBIX pErHCTPUPOBAJICS MAKCUMaJIbHbBIH (UepHbIE TOUKH C OLLIMOKAMK ) H MUHHMAJIbHbII (KpaCHbIe TOUKH )
MOTOK OT MCTOYHMKA. CTIJIOLIHON JIMHUEH MOKa3aHbl HAWJyulllie MOJEJNH CTENeHHOro CreKTpa ¢ rorjolieHueM. [lapamerpsl
MoJie/1ell /1Sl BBICOKOTO COCTOSIHUS MpUBeieHbl B TabJ1. 2). CriekTpasibHble KaHaslbl CTPYNMHPOBAHbI CO 3HAYUMOCTBIO HE MeHee
1o (TOsIbKO /711 WILTIOCTPALIUH ).
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Puc. 4. Oxkonuanue.

KaK CJellyeT M3 T0JIyueHHbIX 3HaueHuil goodness-
of-fit, cremennast Momesb ¢ TMOIVIOLIEHHEM MOXKET
ObITb OTBEpPTHyTa Ha YpPOBHE JOCTOBEPHOCTH >3O0
st uctounnkoB  SRGE J1433+4006  (uctouHnk
Ne 1 B Ta6a. 2), SRGEJ0104+4022 (Ne 2) u
SRGE J1641+7008 (Ne 6). Llenbio ucnonb3oBanus
CTeNEeHHOH MOoJIeJH B paGoTe SIBJSIETCS] OJHOPOJIHAS
XapaKTepusalusi KECTKOCTH CIEKTPOB 0OBEKTOB
MPEJCTaBJIEHHOH BbIOOPKH. 3aMETHM TaKXKe, Y4TO B

[TMCbMA B

paMKax CTErneHHOH MOJeJH TMapameTp TONIOIIEHH S
BO MHOTHX CJIy4asiX 3aMeTHO MPEeBBIIIAeT 0XKHUIAeMOe
norJioliienke B [asakTHKe, Ha ypOBHE JOCTOBEPHOCTH
>90% a5 15 UCTOUHUKOB.

I/ICHOJII)SYH pesyanaTbI MMOArOHKHU IJ1s1 KOMITIOHEHTA
mMoJiesit cflux, Mbl BBIUHCJISIM TOMPABJEHHYIO Ha
TMOTJIOLIEeHHE MeXK3Be3/IHOH cpejibl [aNakTHKK peHTre-
HOBCKYIO CBETUMOCTb UCTOUYHHUKOB B JUaria3oHe 9Hep—
ruii 0.3—10 k3B B co6¢cTBenHON cucTeme oTcuera. st

ACTPOHOMMYECKHWI )KYPHAJI
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Puc. 5. CneBa: rucrorpamMmma pacnpesesieHHsl HCTOUHMKOB U3 TabJl. | 10 KpacHbIM cMelleHHsIM. UepHbIM LIBETOM [10Ka3aHo
CyMMapHOe pacrpejie/ieHHe; CHHHM, OpPaH KeBbIM, 3eJIeHbIM H KpacHBIM [1BeTaMH MokasdaHsl pacrpenenenns ASL 1-ro u 2-ro

TUNOB, JauepTu (o6bektbl Tna BL Lac) u ranakruk tuna LINE

R cootBerctBenno. Cnpasa: pacnpeesieHue o peHTTeHOBCKOH

CBETHMOCTH B COOCTBEHHON crcTeMe oTcueTa B auanasoHe sHepruit 0.3—10 k3B no panubim 0630pos ePO3UTA, B TeueHue
KOTOPBIX PErMCTPUPOBAJICS MAKCUMAJIbHbBIH PEHTTEHOBCKHI TOTOK OT HCTOUHHKOB (cM. Ta61. 2).
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Best-fit powerlaw photon index

Puc. 6. Pacnipenenenune ncTOUHUKOB MO (POTOHHLIM HHAEKCAM JIJT

s1 MOJI€JIU CTEIEHHOTO CITEKTPa C MOIJVIOULEHHEM B COCTOSIHUSIX C

MaKCHMaJIbHbIM [I0TOKOM (CM. Ta6J1. 2). HepHbIM LIBETOM OKa3aHO CyMMapHoe pacipe/eeHue; CHHUM, OPaHKeBbIM, 3eJIeHbIM U

KpacHbIM LiBetamMu — pacrnpeneserne AS 1-ro u 2-ro tunos, Ja

pacueTa CBETHUMOCTEH HCMOJb30BAJUCH CJELyIoLIne
KOCMoJlorndyeckue napamerpol: Hg = 70 KkM/cuQy =
=0.3. B Tabs. 2 mpuBeneHbl CBETUMOCTU TOJBKO
JIJIs1 ACTOUHUKOB CO CMEKTPOCKOMUUECKH H3MepPEeHHbI-
MU KpacHbIMH cMellleHusimu. Ha puc. 5 mnokasano
pacrpenesieHre BbIOGOPKH MCTOUHUKOB U3 Tabj. 1 mo
KpacHbIM CMellleHUsIM (JieBast MaHesb) U MOJydeHHbIM
PEHTIeHOBCKUM CBETHMOCTSIM (TpaBasi naHesib) JJist
SIPKUX COCTOSIHUI. KpacHble cMellleHHs peicTaBIeH-
HOU BBIOOPKM HMCTOUHHKOB JieXKaT B JManasoHe z =
= 0.018—2.06, peHTreHOBCKHE CBETUMOCTH — B JIMa-

nasone Ly = 3 x 10*2—3 x 10%7 spr/c.

Ha puc. 6 uso6paxkeHo pacnpesesieHie UCTOUHH-
KOB N0 (DOTOHHBIM MHJIEKCAM JIJIsl CIIEKTPOB B SIPKHX

ueptua v ranaktik tuna LINER coorBerctBento (cum. Ta6a. 1).

cocTosiHusX. Menurana pacrpesesieHusi COOTBETCTBYET
doroHHOMy wuHAekcy 2.3, a 68% BBIGOPKH HMEOT
(hoTOHHBIE HHIEKCH B Manazone ot 2 1o 3. MoxHo
OTMETHTb TPH UCTOUHHKA 3aMETHO BbIOMBAIOLIMXCS U3
storo pacnpenenenusi — SRGE J1641+7008 (Ne 6)
1 SRGE JO108-1144 (Ne 27) ¢ ¢hOoTOHHBIMH HHJIEK-

camu 4.63+8:28 U 5.48+8:2§ COOTBETCTBEHHO, a TaKxKe

SRGE J2 13941138 (.]_\I’o 17) ¢ poToHHBIM HHIEKCOM
1.2 £0.1. Huxe Mbl 6oJiee 10oAPOOHO pacCMOTPHUM HUX
CIEKTPHI.

Ha puc. 7 nokazano cpaBHeHHe MOJyYeHHBIX (O-
TOHHBIX HHJIEKCOB HMCTOYHMKOB BO BpeMSl SIPKHX M
TYCKJIbIX COCTOSIHUI. X0OPOLIO 3aMeTHA aCUMMETPHS B
pacripejieJieHHH TOUEK: CMEKTPbl B BHICOKOM COCTOSI-

MMCbMA B ACTPOHOMUUECKUM )KYPHAJT Ttom49 Nel 2023
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Puc. 7. CpaBuenne (hOTOHHBIX HHIEKCOB CTENEHHONH MOAEH /sl 00BEKTOB U3 Tab/l. 1 B COCTOSIHMM C MMHUMaJbHBIM (0OCb
OpIMHAT) U MaKCUMaJlbHbIM (ocb abcuucce) notokoM. Ownbku 1o. ITokasaHbl TObKO 00bEKTh, y KOTOPBIX CyMMa BepXHel H
HIDKHEH OLIMOKOK H3MepeHHsT (POTOHHOTO HHAEKCA B HU3KOM COCTOSIHHM He TIPeBblIaeT 4.

HHUU B CPEJIHEM MSITUe, YeM B HU3KOM COCTOsIHUH. Jleii-
CTBUTEJIBHO, CPABHUBAS T0OJyueHHOE aroCTepHOPHOe
pacripejiesieHde BePOSITHOCTEH 1151 nmapamerpa I' no
CMeKTPY BO BpeMsi 0030pa ¢ MakKCHMaJbHbIM MOTOK
OT WCTOUHMKA C pacrpejiesieHHeM Mo JaHHbIM 0030pa
C MHUHHMMAJbHBIM TIOTOKOM, Mbl OOHAPYXKHUJH JIEBSATH
MCTOYHHKOB, JI/Is1 KOTOPbIX HA YPOBHE JIOCTOBEPHOCTH
>90% HabJto1aeTcsi yBesinueHre (GOTOHHOrO MHEKCa
B SIDKOM COCTOSIHHM, a MMEHHO, HUCTOUHHKH Ne 3,
6, 20, 22, 27, 36, 39, 44, 47. HaubGosnee 3Hauu-
Moe (>30) uaMeHeHrne (HOTOHHOTrO MHJEKca oOGHapy-
)eHo Jist uctouHukoB SRGE J1524+4854 (Ne 36)
1 SRGE J1300+6139 (Ne 44). Jlns Hux noJydeHbl
cJeaylolye napamerpbl MOJAEIH B HU3KOM COCTOSI-

man: T = —0.057 591 u T = 0.877052. Jlast akoro ke
ypoBHst octoBepHocTH (90 % ) Mbl He 0GHAPYKHUJIH HH
OJIHOTO MCTOYHHMKA M3 Hallel BbIGOPKH, [ KOTOPOTO
Ha0/M0Aa10Ch ObI CTATHCTUYECKH 3HAUMMOE YMEHbLIe-
HHe (POTOHHOTO MHJEKCA B SIPKOM COCTOSIHHM (HO JBa
TaKUX cJaydasi o6HapyKeHbl cpend “moryxumx” AT
NPy CyMMHPOBAHHUH JAHHBIX HECKOJbKHX 0630pOB B

HHU3KOM COCTOSIHHH, CM. CJIEIYIOIIHMH pasfed ).

5. OBCY)KIEHUME MHINBUIAYAJIbHBIX
NMCTOYHHNKOB

B stom pasaese O6CY)KI[aIOTCﬂ HanboJiee HHTEpeC-
Hble HICTOUHHMKH U3 KaTaJiora TaoJ. 1.

5.1. “otyxmmne” ASII

Mexons u3 xapakrepa KpuBbiX OJecka, usobpa-
JKEHHBbIX Ha pHUC. 3, CPeid HHUX MOXKHO BbIIEJHTb

[MMCbMA B ACTPOHOMMUYECKUN JKYPHAJI

rpynmny “noTyximx”’ MCTOYHUKOB, JJIsl KOTOPbIX 3a-
perucTpupoBaHO 3HAUMTENbHOE MajieHHe PEeHTreHOB-
CKOTo MOTOKa MexJly ABYMsi 0630paMH, MocJie Uero B
nocJieyoux 0630pax MOTOK He BOCCTAHOBHJICS JI0
3HaueHUH, CpaBHUMBIX ¢ MakcuMaJsbHbIM. [TonoOHas
MepeMeHHOCTb MOKeT ObITb Pe3yJbTaTOM BCIbILIKH
MCTOUHHKA, JHOO »Ke OoJiee J0JTOBPEMEHHOTO TMe-
pexojia U3 “Bbicokoro” B “Hu3Koe” cocrosinue. Kak
y»Ke OTMeuaJsioch BbIllle, TAKOE pasfesieHhe YCJIOBHO,
TaK Kak, UHTeprpeTHpys 4 uiu 5 u3MepeHuil NoToka,
Mbl HE MOXKEM HCKJIOUHTb GoJiee CJI0KHOH KapTHHbI
nepeMeHHOCTH Ha OOJIbIIMX BPeMEeHHbIX MaciiTadax.
Tem He MeHee npeJICTaB/SIeT HHTEpPEC CpaBHEHHE PEHT-
FeHOBCKHMX CMEKTPOB TAKUX MCTOUHHKOB B BBICOKOM
M HM3KOM COCTOsIHUSIX. [t aTOrO, He mpeTeHaysl Ha
MOJIHOTY, Mbl Bblaeauau 10 MCTOUHHKOB, HCIMOJb3YS
cJeytole Kputepuu otéopa: (i) MOTOK HCTOUYHMKA
YMEHBIIUJICS BO BTOPOM 0030p€ OTHOCHUTEbHO Tep-
Boro GoJiee yeM B 8 pas u (ii) BO Bcex MOCJ/eaylolux
HaOJII0IEHUSIX OCTaBaJicsi Ha ypoBHe He Gosiee 20%
OT MOTOKA B nepBoM 0630pe. [/l MOBbIlIEHHS CTaTH-
CTHUECKOI0 KauecTBa CHEKTPOB B HU3KOM COCTOSIHHH
Mbl OObeIMHUIIN JaHHble BCeX 0030POB, B KOTOPBIX
MCTOUHHK HAXoJuJCs B HU3KOM cocTosiHuM. [lojty-
UeHHble TaKOM 00pa3oM CIEKTPbl BbICOKOTO W HHU3-
KOTO COCTOSIHMI MPUBENIeHbl HA PUC. 8, a HauJIyullIne
3HaueHus1 (POTOHHOIO MHJIEKCa B BBICOKOM M HM3KOM
COCTOSIHUSIX — Ha puc. 9.

Kak cnenyer u3s puc. 8, cuibHble TMajeHUs
CBETHMOCTH HMCTOYHHMKOB, Kak IpPaBHJIO, He COIpO-
BOXKJIAIOTCS 3HAUUTEJbHBIMH CIEeKTPaJbHBIMU H3Me-
HEHHSIMH, TaKUM 00pa3oM, Mbl Cpasdy MCKJIOUaeM
CHJIbHbIE BapHalMH TOTJIOLIEHUs] KaK TIPUUMHBI H3-
MeHeHHH MoTOKa (B paccMaTpUBaeMbIX MCTOUHHKAX).
JIBa HCTOUHMKA MPOJIEMOHCTPHUPOBAIM H3MeHeHHe
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Puc. 8. Pentrenosckue criekTpbl “notyxiux” Bo BTopom 063ope ASIT. UepHbIM LIBETOM [10Ka3aHb! CIIEKTPbI B BBICOKOM COCTO-
sIHUH (TIepBbIi 0630p), KpACHBIM 11BETOM MOKa3aHbl CyMMapHble CIEKTPbl B HU3KOM cOCTOsTHUM (0630pbl 2—5). CriekTpasibHble

1

Energy, keV

Energy, keV

KaHaJlbl CTPYIIINPOBAHbI CO 3HAUMMOCTBIO He MeHee 20 (TOJIbKO JJ1s1 UJJIIOCTPALIHH ).

[MMCbMA B ACTPOHOMUYECKUM )KYPHAJT  tom49  Ne |

2023

51



52 MEIBEIEB u np.

6 . T

Photon index in dim state

0 1 2

3 4 5 6
Photon index in bright state

Puc. 9. CpaBuenne (poTOHHBIX HHIEKCOB cTerneHHON Moaenu st BolGopku “noryxwux” AL Ilo ocu abcuuce noxasan
(hOTOHHBII MHIEKC VIS CTIEKTPOB HCTOYHHKOB B IIEPBOM 0630pe (SIPKOe COCTOsTHHUE ), IO OCH OPJIMHAT — JUIsl CIIEKTPOB 110 CyMMe
2—5 0630poB (TyckJI0e cocTosinne ). OMMOKH pHBeIeHb Ha 68% ypoBHE 3HAYUMOCTH.

CHeKTpalbHOH (OPMbl YMEPEHHOH CTaTHCTHUECKOH
nocropeprocth — SRGE J1220+8136 (Ne 4) wu
SRGE J2139+1138 (Noe 17) (puc. 9). HMurepecHo
OTMETHTb, UTO 3TH JIBA MCTOUHHKA XapaKTepHU3YITCs
HauboJiee KeCTKUMH CIIEKTPAaMH B BbICOKOM COCTO-
sHun (cMm. Taba. 2). B sTOM CcMbIcje OHH JIeMOH-
CTPUPYIOT TPEHJ, MPOTHBONOJOKHbBIH GOJBUIMHCTBY
paccMaTpUBaeMbIX HCTOYHHMKOB (puc. 7). s 3THX
JIByX HCTOUHHKOB B MOJEJH CTENEeHHOro 3aKOHa C
MOIVIOLEHHEM B HHU3KOM COCTOSIHMM OOHapy:KeHo
yBeJiueHre (OTOHHOro MHJeKca, a Jyis MCTOUHHKA
SRGE J122057.84+813600 — Takxe W yBejHueHHe
cTosbla noryoteHust Ny Ha YpoBHE JIOCTOBEPHOCTH
>90% (coryiacHO pacripeaeseHusiM BepOsSTHOCTEH
napameTpoB, HaiaeHHbIX U3 1enouek MCMC). Ila-
paMeTpbl CTEeMeHHbIX Mojiesiedl B HU3KOM COCTOSIHMH
ans mux — T = 34700, Ny = 4.47585 x 102! em~2
ans SRGE J122057.84+813600 u T’ = 2.4722 Ny =
= 1.075% x 102! em~2 s SRGE J213946.2+113817

(ow6ku cootBetcTBYIOT 90% YPOBHIO 3HAUMMOCTH ).
g apyrux “notyximmx’ UCTOUHHKOB CTATHCTHUYECKH
3HAUMMbIX HM3MEHEHHH CIeKTpaJbHbIX MapaMeTpoB
0GHaPYKHUTb He y1aJ0Ch (CM. puc. 9).

5.2, HcTounnku ¢ aHOMAaJIbHO MSTKHMH CIIeKTpamMH

Jlpyrumu uHTepecHbIMH oObekTamu B Tabs. |
apasitores: uctounnkn SRGE J1641+7008 (Ne 6)
n SRGE JO108-1144 (Ne 27), umerouine Haubosee
MSITKH€ CMIEKTPbI B BBICOKOM COCTOSTHUH, C (DOTOHHBIMH
unpekcamu I'~4.6 £0.3 u I'~5.7 = 0.5 cooTBer-
CTBeHHO (cM. TabJ1. 2). Mbl annpoKcUMUPOBaJIH CIeK-
TPbl 3TMX HCTOYHMKOB B BBICOKOM COCTOSIHMH TIPO-
CTellllell MOJIesIbI0 aKKPEeMOHHOro jaucka (DISKBB

[MMCbMA B ACTPOHOMMUYECKUN JKYPHAJI

B XSPEC, npumeHenue Gojiee CJIOXKHBIX MOJeJiei
3aTPyJHEHO H3-3a HEM3BECTHOIO KPACHOTO CMeLleHHs
9THX UCTOUHHUKOB) W MOJYUHJIH CJIelyloLL1e TapameT-
pbi: Ty = 0.217052 nyy = 0.687053 x 10?2 em~2 st
SRGE J164147.7+700806 u Ty, = 0.1515:00, ny <

< 0.68 x 10%! cm™2 a1 SRGE J010812.6-114403.
OTmeTnM, uTO I TEPBOTO HMCTOUHHMKA TerJoBas
MOJIeJIb 3HAUMMO Jiydlle OrucbiBaeT HabJiojaemble
cnekTpbl: dc-stat = —7.0. Ilns BTOpPOro HCTOUHHKA
yJIyullleHHsl KauecTBa amnfpoKCHMallik He oOHapyxe-
Ho: dc-stat = —0.1.

O6a uCTOUHHKA He HMeIT OMyOJUKOBAHHBIX
CMeKTPaJbHbIX KJACCH(HUKALMH W KpPaCHbIX CMe-
lleHui. PeHTreHoBcKas JoKaJM3allsi HCTOYHHMKA
SRGE J1641+7008 coBmecTHMa ¢ raJlakTHKOH
LEDA 2734260, koTopast TakKe IBJISIETCS H3BECTHBIM
pamroncrounukom VILAJ164147.34+700806.1.

MsrKocTh CHEKTPOB BBICOKOTO COCTOSIHHSI MOTJa
Obl CBHIETE/IbCTBOBATH O TOM, YTO OHH aCCOLMUPOBA-
Hbl ¢ COOBITHSIMHM TPUJIMBHOTO padpylleHus 3se3(Ca-
30HOB U Jip., 2021). Onmnako HabJoaeMble KpUBble
OJiecka 3THX MCTOYHUKOB He XxapakrtepHbl ajist CITP.
OTmeTHM TakxKe, UTO Mbl He OOHAPYKWIM IS ITUX
MCTOUHHKOB ONTHYECKUX TPAH3HEHTOB MO OTKPLITHIM
nanubiM ZTE. 9Tu ucTouHuKY TpedyI0T AaabHEeHIIero
MceJe/10BaHusl, B YaCTHOCTH, B ONTHYECKOM JWarna-
30He.

5.3. SRGE J035309.6+565431

Hcrounnk SRGE J0353+5654 (Ne 39) o6aana-
€T CaMbIM BbICOKHM MOIVIOLLIEHHEM Cpeld 00beKTOB
Haweld BBLIOOPKM M0 pedysbTaTaM anrnpoKCUMaluH
crereHHo Mmonesn (cM. Tabs. 2). PenrreHoBckasi
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JIOKaJIM3alusi COBMECTHMA C M3BECTHbIM 0OJs1a3apoM
GB6J0353+5654, oTHocsMMES K Kaaccy 6y1a3apoB
C BBICOKOYACTOTHBIM CHHXPOTPOHHBIM MaKCHMYMOM
uayuennsi (HSP). Ero ontuueckuti crnekrp 6e3 oco-
6eHHOCTel, KpacHoe cMeleHne HeudBecTHO (Kpecro
u ap., 2016). B oGnactu Jokanusaluu Takxke He
06HApYKEHO ONTHUECKUX TPAH3UEHTOB.

Penrrenosckas KpHBasi Osiecka
SRGE J0353+5654 (cm. puc. 3) neMoHCTpUpyeT
pe3KHe H3MeHEeHHs! TI0TOKa BO BCeX yeTbipex 0030-
pax. IlpocTble TerJioBble MOJEIM C MONJIOLLEHHEM
OTMMCBIBAIOT CTEKTP HECKOJbKO XYXKe TOTJIOLIEHHOTO
CTereHHoro crekrpa, dc-stat=+11.6 (BBODYRAD)
1 dc-stat = +5.6 (DISKBB), Npu 3TOM MoJyyaeMblii
napameTp MOINIOLIEHUST Ul TaKUX Mojesell corja-
cyercst ¢ [anakTHueCcKUM 3HaueHHEM B HampaBJeHHH
Ha HucTouHMK. [losyueHbl crenmyrole napaMeTpbl

Alst Mofiesn DISKBB: Ti, = 0.67701% k3B u Ny =
= 6.5T 17 x 10%" em~2. Onako dusuyeckas MoTHBA-

LM IPUMEHEHHsT TEIJIOBbIX CIIEKTPaJIbHbIX Mozeaen K
OMHUCAHHIO CIEKTPOB 6J1asap013 He OUeBHIHA.

6. SAKJIIOUEHUE

XoTs MepeMeHHOCTb PEHTTeHOBCKOTO MOTOKA SIB-
JISIeTCsl HeOTbEMJIEMbIM CBOHCTBOM aKKpeLUH H, B
YACTHOCTH, AKKpEIMM Ha CBEPXMACCHBHblE UepHbIe
nbipbl B ASIT, cusbHble, Gosiee ueM Ha MOPSIIOK, W3-
Menenust ceetumoctd ASI[T Ha macwirabe ~1 rona
KpaiiHe penku. bBoJjee Toro, B cTaHIapTHOH KapTHHE
aKKpelMH Ha cBepXMaccHBHy depHyto ablpy (Llla-
kypa u CionsieB, 1973) ux cyliecTBoBaHHe HEMPOCTO
00bsACHUTb. B cumy cBoel peikocTH, Takue sIBJEHHS
MaJlo U3yueHbl, B UACTHOCTH, HET OLLEHKH MX 4aCTOTbl,
OTCYTCTBYET §ICHasl KAapTHHA MX PACNpOCTPaHEHHOCTH
cpenu ASD pasnuunbix tunoB. O630p Bcero Heba
teseckonom ePO3UTA penrrenoBckoi o6cepBaTo-
pun CPI" Bnepsble MpeaocTaBu/ BO3MOXKHOCTb CH-
CTeMaTHYeCKH HUCC/IeIOBATh TaKUe COObITHS, OLEHUTD
YaCTOTy MX BCTPEUAEMOCTH M accollalluio ¢ onpeje-
JieHHbIMH Kaaccamu A ST

Hacrosiuiass craTtbst siBiisieTcsl nepBod M3 LMKJA
pabGoT TO TOUCKY M MCCJEIOBAHHIO CHJIBHO Mepe-
meHHbIX Al u KBazapoB mo naHHbIM 0630pa BCeEro
nHeba teneckonom ePO3UTA o6cepsaropun CPI.
[IpuBeneHo onucanne MeTo/1a MoucKa Takux 06’beKToB
B KaTaJsiore peHTreHoBCcKHX HcTouHHKOB ePO3UTA,
MeTosbl ot6opa ASIIT ¥ MX KaHAMIATOB, W HUCCJENO0-
BaHbl MIepBHUHbIE CTATHCTHUECKHE CBOMCTBA MOJyUYeH-
HOTO TIPeIBAPUTEJILHOTO Kartasora U3 1365 cHibHO
nepeMeHHbIX 00 bEKTOB.

N3 1365 cunbHo nepeMeHHbIX 00beKTOB i 630
C JIOCTATOYHOH CTETeHbI0 HANEKHOCTH MOJATBEPIKIE-
HO HX rajlakTMueckoe MpoucxoxjeHue, ene s 60
MOJTBEP:K/IEHA aCCOLMALHsI ¢ COOBITHSIMH MPHUJIUBHOTO
paspylienusi 3Bes, a 675 sipasiioress AL wanm mx
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Kanaunatamu. Takum o6pa3om, NpuHUMasi BO BHUMA-
HHe, uyTo OoJjiee MHJJIMOHA HUCTOUHHKOB B KaTaJore
ePO3UTA ssasitorcst ASIT u kBazapamu, 10151 TAKHX
CWJIbHO TiepeMeHHbIX 00bekToB cpenu Al cocras-
nsiet Menee <7 x 1074, uto noaTBeprKIALT ClleNaHHOE
Bbillle YTBepKJIeHHe O KpaliHel PeIKOCTH TaKUX siBJie-
HHH.

B nanHoli paGorte mnpuBelieH KaTajsor U MoJapoOHO
ncesenoBanbl 49 cunbHo nepemennbix AL u ux kan-
JMAATOB, AJI1 KOTOPBIX B HU3KOM COCTOSIHHM JIeTeK-
TUPYeTCsl CTaTUCTHUECKH 3HAUMMBIA MOTOK. MHorue
M3 3THX 0OBEKTOB XOPOLIO HCCJEN0BaHbI B ONTHYE-
CKOM JuarnazoHe. AHasM3 MX PEHTTEHOBCKHX CIIeK-
TpOB, NoJyueHHbIXx Tejeckoriom ePO3UTA, u ontu-
yecKoi KJaccH(UKalMK Ha JaHHOM 3Tare He BbISBUJI
OYeBUJIHBIX 3aKOHOMEPHOCTEH W MpPeUMylleCTBEHHbIX
accoumaiui ¢ onpeiesnenbiMu turnamu ASIL Ogn-
HaKO yxKe cefuac MOXKHO cJieslaTb BbIBOJ, UTO OHH
He aCCOLMMPOBAaHbl MPEUMYLLECTBEHHO ¢ OJla3apamH.
TakKe UHTEPeCHO OTMETHTb, YTO BBICOKHE COCTOSIHHUS
ASIT B cpennem xapakrepusytoctsi GoJsiee MATKMMH
PEHTreHOBCKHMHU CIIEKTPaMH.

HcenenoBanne 3THX yHUKaAJIbHBIX 00bEKTOB OyaeT
NPOJIOJ/KEHO B MOCJIEAYIOUIMX padoTax 3TOTO LMKJIA.

Hacrosiiee nccienoBanue 0cHOBaHO Ha HaO0JIO-
nenusix teseckona ePO3WTA na Gopty oGcepsa-
topun CPI. O6cepBatopusi CPI" usrorossnena Poc-
KOCMOCOM B HMHTepecax Poccuiickoii akajeMuu Ha-
yK B Juue MHCTUTyTa KOCMHYeCKHX HCC/el0BaHHH
(MKW) B pamkax Poccwuiickoil denepanbHoil Hayu-
HOH mporpammbl ¢ ydactueMm lepmaHcKoro ueHTpa
apualmu U KocMoHaBTHKH (DLR). PeHTreHoBckuii
teneckon CPI'/ePO3MTA M3roToBJeH KOHCOPLHY-
MOM FepMaHCKHX MHCTUTYTOB BO TJ1aBe ¢ MuctutyTom
BHe3emHol usnku ObuiectBa um. Makca [lnanka
(MPE) npu nonnep:kke DLR. Kocmuueckuit anna-
par CPI' crnpoekTupoBaH, H3roTOBJEH, 3amylleH H
ynpasasiercss HITO um. JlaBoukuna u ero cybnoj-
psiuukamu. [Iprem HaydHbIX JaHHBIX OCYLIECTBJSET-
Cs1 KOMILJIEKCOM aHTEHH JlaJbHel KOCMHUECKOH CBSI3U
B MenBexbux o3epax, Yccypuiicke u bafikonype n
¢unancupyercss Pockocmocom. KMcnosib3oBanHble B
Hacrosiiieil paGore naHHble Teneckona ePO3MTA
006paboTaHbl ¢ TOMOLLLbIO TPOTPAMMHOTr0 06ecreyeHust
eSASS, pazpabGoTaHHOTO TrepMaHCKUM KOHCOPIIHY-
mom ePO3UTA u nporpaMmmHoro o6ecrieuerust, pas-
pabOTaHHOTO POCCHICKHM KOHCOPLIMYMOM TeJlecKorna
CPI'/ePO3WTA. Pa6ota BbiNoJiHeHa NPy TO/IEPHK-
ke rpanta PH® 21-12-00343.
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