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Orey A PAH, Mocksa, Poccus

AHHOTauUMs. BeICTPBI TIporpecc B pa3BUTUU U YCOBEPIICHCTBOBAHUH JKCIIEPUMEHTAb-
HOM TEXHHMKH MO3BOJUT B Ommkaiiiiem Oyayiiem mpoBecTu HabmoaeHue Gopm n3obpaxe-
HUN YEepHBIX JbIPp ¢ HAHOCEKYHIHBIM YIJIOBBIM Pa3pelICHUEM IPHU peau3alud MEXyHa-
poanoro mpoekta Kocmuueckoiri OOcepBatopun MWITUMETPOH, pa3pabOTaHHOTO
poccuiickumu yaensiMu. C nomoribto Kocmuueckoit O6cepBaropuun MuimumMeTpoH Oyaer
MIpoBepeHa 0011ast TEOpUsl OTHOCUTEILHOCTH DUHINTEHHA U €€ MHOTOYHCIEHHBIE MOIU(pU-
Kaluu ¥ O00OOIICHUSI B PEKUME CHUIIBHOTO MO, Koraa 3(P¢heKTUBHBIN TpaBUTAITMOHHBINA
MOTEHLIMAJ TOpAJIKAa KBaJpaTa CKOPOCTU cBeTa. B Omkaiimme aecsTuieTus HaOIOeHUS
(dbopM n300pakeHMIA YEPHBIX JBIP CTAHYT €UHCTBEHHOM BO3MOXXHOCTHIO BEIOOpA MTPABUIIb-
HOM TEOpUU T'PaBUTAIMHU B PEKUME CHIIBHOTO mojs. PopMa M300pakeHUs YePHOU ABIPHI
3aBUCHUT OT Teopuu rpaBuTaiuu. HenaBHue mepBble HAOMIOACHUS HW300paKEHUN YEpPHBIX
aeip SGrA u M87 pamnountephepomerpom Temeckorn I'opuzonra CoOBITHIA TOATBEPIKIA-
10T npaBuiIbHOCTE O6Ineit Teopun OtHocutensHocT (OTO) DifHINTeHA UL ¢ HEOOIb-
LI0¥ TOYHOCTBIO.

KiroueBble cjioBa: rpaBUTalvs, YepHBIC ABIPHI, KOCMOJOTHSA, acTpopu3ndecKue HaOIo-
JICHUS, KOCMHYECKHE TeXHOJIOTUN

BBenenue. Mb1 mipejicTaBiisieM KpaTKuii 0030p MOJEIBHBIX M300paKeHU Bparia-
IOLIUXCSA YEPHBIX ABIP B aCTPO(U3MUECKUX CUTYALMAX, KOTJa CYIIECTBYET SIPKHi
($OH, TOHKUI aKKPELMOHHBIN JUCK U SIPKUE ABMKYIIHECS MATHA B PEIATUBUCTCKUX
CTPYSX BJIOJIb OCH BpalleHusi YepHOU JbIpbl. JleTanbHble HaOmM0AeHusT acTpodu3u-
YEeCKUX CBEPXMACCHUBHBIX YEPHBIX IbIp SGTA™* B menTpe Hamei [amaktuku Mied-
ueiid [Tyte 1 M87* B 1meHTpe rUranTCKoil >/umMnTudeckoit rajaktukun M87 ¢ mo-
MOUIBI0 MUIMMETPOHA MO3BOJIAIT ONPEAEIUTh MPABUIBHYIO TEOPHUIO TPaBUTALINU
[1-10]. ®opma n306pakeHws Y4epHO JBIPHI 3aBUCUT OT TEOPUH TPABUTAINH B pe-
KMME CUJIBHOTO I10JIs, KOTJ1a TPAaBUTALMOHHBIN ITIOTEHIMAJ NOPS/IKA KBAIpaTa CKO-
poctu cBera. HemaBHue nepBbie HAOMIOACHUS M300paXKEeHUI YepHBIX IbIp SQrA*
u M87* pangnountepdpepomerpom Teneckon [opuzonta CoObITHI OATBEPKIAIOT
npaswibHOCTE OO6Ieit Teopun OtaocutensrocTd (OTO) DitHMITEiHA TUIIE C He-
OOJBIION TOYHOCTHIO. B Omipkaiiime necsaTuiieTus eJMHCTBEHHBI METO/ BHIOOpa
npaBuwiIbHON Teopuu rpaurtaimu (Mexxay OTO Ditnmireiina u ee MoaudUKaIUs-
MH) 3TO JIeTaJbHbIC HAOIIOICHHUS M300paKCHHI YEPHBIX JBIP C HAHOCCKYHIHBIM
YIJIOBBIM Pa3peIICHUEM.
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MeTtoabl M mMarepuaJbl; pe3yiabTaTbl. OCHOBHOM METOJ, HCHOJIb3YEMBIN
B 3TOM CTaThe JJIsl ONUCAHUS U300paKEHUI YEPHBIX JbIP 3TO YHCIECHHOE PEIICHHE
reonesndeckux ypasaenuii Kaprepa [11] B MeTpuke Bpamaroreiicss 4epHOit IBIpbI
Keppa [12].

3akirouenue. OueHb OBICTPBIN NPOrpecc SKCHEPUMEHTAIBHON TEXHUKH M03-
BOJIUT MPOBECTU HAOMIOJEHUE H300paXEHUN acTpOPU3NYECKUX YEPHBIX JbIP
C HAHOCEKYHJHBIM YIVIOBBIM DPa3pelICHHEM IIPU PEATNU3ALUNA MEXIyHAPOIHOIO
npoekta Kocmuueckoit OOcepBaToput MUWIIMMETPOH, pa3pabOTaHHOIO POCCUMA-
CKMMH yYEHBIMHU.
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Abstract. A fast progress in the observational technologies in astrophysics provides the
unique possibility for detailed observations of black holes in the nearest future. It would be
possible to verify general relativity and its numerous modifications in the strong field limit
by using observational data from the advanced cosmic interferometric observatories. We
review the modeled images of the rotating black hole in different appropriate cases: the
luminous distant background, the thin accreting disk and the luminous moving hot spots in
relativistic jets along the black hole rotation axis. The detailed observations of astrophysical
supermassive black holes SgrA* and M87* would be possible by using the Millimetron
Space Observatory proposed and developed by the domestic scientists.

Keywords: gravitation, black holes, cosmology, astrophysical observations, cosmic tech-
nologies

Introduction. The possible forms of black hole images depend on the gravity theo-
ry in the strong field limit. Recent first observations of the supermassive black hole
SgrA* at the center of our Milky Way Galaxy and M87* at the center of the giant
elliptical galaxy M87 verified the general relativity theory only qualitatively [1-
10]. In recent decades only observations with Millimetron provide the unique pos-
sibility for choosing the valid gravity theory in the strong field limit.

Methods and materials; results. The main method used in this paper for de-
scription of the black hole images is the numerical solutions of geodesic equations
of motion by Brandon Carter [11] for test particles in the Kerr metric [12].

Conclusion. The possible forms of black hole images depend on the gravity
theory in the strong field limit. Recent first observations of the supermassive black
hole SgrA* at the center of our Milky Way Galaxy and M87* at the center of the
giant elliptical galaxy M87 verified the general relativity theory only qualitatively.
In the recent decades only observations with Millimetron provide the unique possi-
bility for choosing the valid gravity theory in the strong field limit.
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