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11+140 rru:», npe,ZJ:CTaBJieHHOH ua COHCK3HHe y'leHOH CTeneuu K3HJJ:HJJ:3Ta 

cj)H3HKO-MaTeMaTH"'eCKHX uayK DO cneu;HaJibHOCTH 01.04.03 -
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TeMa JJ:HccepTru.:um: A.O. OpnoBa, HecoMHeHHO, aKTYaJILHa, TaK KaK 

rrepeOXJIIDK,ll.eHHe BO,Z:U,I Ha6JIIO.ZJ:aeTCH B MHOroqHCJieHHbiX IIpHpO.ZJ:HbiX 

o6pa30BaHHHX. QqeBH.ZJ:Ha BIDKHOCTh 3HaHHH rrapaMeTPOB rrepeOXJIIDK,ll.eHHOH BO.ZJ:bi 

H orrepaTHBHoro cneJKeHHH 3a o6'.beKTaMH KpHoc¢epLI, qTo MOJKeT 6DITL 

BDIIIOJIHeHo rrpH HCIIOJin30BaHHH pauHo¢H3IfqecKHx MeTO.ZJ:OB H3MepeHHH. 

HecMOTPH Ha 6oJILIIIOe qHcJio pa6oT no H3MepeHmo MHKpOBOJIHOBLix csoH:cTB 

BO.ZJ:bi, OCTaeTCH MHOrO BOIIpOCOB KaK C o6meQ?H31fqeCKOH TOqKH 3peHHH, TaK H 

IIpH pa3pa60TKe MeTO.ZJ:HK .ZJ:HCTaHI(HOHHOrO orrpe.ZJ:eJieHHH rrapaMeTPOB cpe.ZJ:, 

co.ZJ:epJKaiii.HX so.zzy. PaHee BLIIIOJIHeHHDie H3MepeHHH, HarrpHMep, 

rrepeOXJIIDK,ll.eHHbiX 06JiaqHDIX o6pa30BaHHH .ZJ:aiOT 3HaqH:TeJibHbie OIIIH6KH 

BOCCTaHOBJieHHH HX rrapaM~OB .ZJ:,lUI TeMrreparyp HHJKe -20°C. il03TOMY B 

HacToHmee speMH HMeeTCH rroTPe6HOCTh B pa3BHTHH MeTO.ZJ:OB .ZJ:HCTaHUHOHHoro 

30H.ZJ:HpOBaHHH IIpH yqeTe CBOHCTB )KH.ZJ:KOH BO.ZJ:bl rrpH TeMrrepaTypax HHJKe -20°C. 
3THM orrpe.ZJ:eJieHa TeMa .ZJ:HccepTaUHH A. 0. OpnoBa. 

OcHOBHaH uenL .ZJ:HccepTaQHOHHOH pa6oTLI 3aKJIIOqaeTcH B H3yqeHMH 

TOHKHX pa.ZJ:HOQ?H3HqecKHx 3¢¢eKTOB rrpH Hccne.ZJ:OBaHHH xapaKTepHCTHK 

rrepeox.rriDK,ll.eHHOH BO.ZJ:DI. ,[(mi 3Toro cne.ZJ:OBaJIO orrpo6oBaTh H YTO~HTn 

HMeiDmHeCH MeTO.ZJ:HKH H3MepeHHH H npe.ZJ:nOJKHTb IIYTH IIOJiyqeHHH rny60KO 

rrepeOXJIIDK,ll.eHHOH JKH.ZJ:KOH BO,Z:U,I .ZJ:O TeMrrepaTypbi -42°C (TeMrrepaTypbi 

rOMOreHHOH HYKJieaUHH) H HHJKe. 0TBeTbl Ha 3TH BaJKHbie BOIIpOCbl .ZJ:aeT 

Hccne.ZJ:OBaHHe A.O. Opnosa, B KOTopoM asTop paccMOTPeJI KaK pa.ZJ:HOQ?H3H:qecKHe 

BOIIpOCbl Q?opMHpOBaHHH CBOHCTB YBJiaJKHeHHOH .ZJ:HCIIepcHOH cpe,z:u,I, TaK H 

HCIIOJID30BaJI rrocne.ZJ:HHe .ZJ:OCTHJKeHHH B o6nacTH H3yqeHHH CTPYKTYPDI BO.ZJ:DI s 

no pax. 

HOBH3Ha HCCJie.ZJ:OBaHHH 3aKJIIDqaeTCH B TOM, qTO BIIepBbie BbiiiOJIHeHbl 

H3MepeHHH .ZJ:H3JieKTPH:qeCKOH IIpOHHUaeMOCTH BO.ZJ:bl .ZJ:O TeMIIepaTyp - 70°C B 

IIIHpOKOM HHTepBane qacTOT OT 11 .ZJ:O 140 rru. OpHrHHaJibHOCTb HCCJie.ZJ:OBaHHH 

3aKJIIOqaeTCH B HCIIOJib30BaHHH Q?aKTa rrepeOXJia)K.ZJ:eHHH BO.ZJ:bl B IIOpHCTOH cpe.ZJ:e H 



CHJIMKaTOB, .ZJ.,TIJI KOTOpbiX .lJ:OJUI BO.lJ:bi, 6JIM3KOH no CBOHCTBaM K 06neMHOH 

.lJ:OCTaTOqHO BeJIMKa. 

,[{MCCepTaiJ.lUI BKJUOqaeT B ce65.£ 4 rJiaBbi, BBe.n:eHMe, 3aKJUOqeHMe M CITMCOK 

JIMTeparypoi. He ocTaHaBJIMBMCb no.n:po6Ho Ha CTPYKTYPe pa6oToi, 

npOaHaJIM3MpyeM HeKOTOpoie HaM6onee BaiKHI>Ie nOJIO)I(eHJUI M pe3yJioTaTbi 

MCCJie.ll:OBaHlUI. 

B nepBoif rnaBe rrpMBe.n:eHo pa.n:Mo~M3MqecKoe onMcaHMe xapaKTepMCTMK 

BO.lJ:bi B nopMCTbiX cpe.n:ax. B pe3yJioTaTe aHaJIM3a c.n:enaH BbiBO.ll: o 

He06XO.lJ:MMOCTM 3KCnepHMeHTaJibHOrO H3yqeHJUI .ll:M3JieR:TpMqecKOH 

npOHMI~aeMOCTM nepeOXJia)l(.lJ:eHHOH BO.ll:bl. 

Bo BTopo:if rnaBe npe.n:cTaBJieHa Mo.n:eno .ll:H3JieR:Tpi-fqeCKMX CBOHCTB 

HaHonopHCTOH yBJia)I(HeHHOH cpe.n:oi. PaccMOTPeHDI Bonpocoi peaJIH3aUHH 

MeTO.lJ:MKH M3MepeHJUI .ll:M3JieKTPI-fqeCKOH IIpOHHqaeMOCTM nepeoXJia)l(.lJ:eHHOH 

06neMHOH BO.ll:bl npM M3MepeHJUIX nOpOBOH. 

B TPeToe:if rnaBe Hccne.n:yroTC5.£ MeTO.ll:HKH 3KcnepHMeHTaJibHbiX 

HCCJie.ll:OBaHHH. HOBOH 5.£BJUieTC5.£ MeTO.ll:MKa H3MepeHHH B CB060.ll:HOM 

npocTPaHCTBe npM M3MepeHH5.lx B nrnpoKoif nonoce rrpH HH3Koif YBJia)I(HeHHOCTH 

HaHOnOpMCTbiX CHJIMKaTOB, qTQ n03BOJIHJIO .lJ:QCTI-fqb HM3KHX TeMnepaTyp 

nepeoxna)l(.lJ:eHJUI H BJIJUIHJUI Heo.n:Hopo.n:HocTeif npH oxna)l(.lJ:eHnn YBJia)I(HeHHoif 

cpe.n:oL 

Ba)I(Hoie pe3yJioTaToi M3JiaraiOTC5.l B qeTBepTo:if rnaBe, r.n:e peaJIH30BaHoi 

pa.n:HO~M3I-fqeCKHe H3MepeHH5.l CBOHCTB nopOBOH BO.lJ:bi, 6JIH3KOH no CBOHCTBaM K 

o6neMHOH Bo.n:e. B 3TOH rnaBe c.n:enaH BbiBO.ll: o 3HaqHTeJioHOM OTJII-fqHH 

3JieKTPOMarHHTHbiX ITOTepo B nepeoXJia)l(.lJ:eHHOH BO.ll:e B 06JiaCTH TeMnepaTyp 

-20 ... -42°C H HaJII-fqHH oco6oro MeXaHH3Ma nornoiUeHJUI, onpe.n:eJUieMoro BTopo:if 

KpMTMqeCKOH TOqKoH BO.ll:bl. IlpM 3TOM TiqaTeJibHOCTb BbinOJIHeHHbiX 

HCCJie.ll:OBaHHH H COBna.n:eHMe C .n:aHHbiMM .n:pyrHX aBTOpOB no.n:TBep)l(.lJ:aiOT 

.ll:OCTOBepHOCTb pe3yJioTaTOB. 

OcHOBHoie pe3yJioTaToi, nonyqeHHhle B .lJ:MCCepTaUMM, cne.n:yroiUMe: 

1. Pa3pa6oTaH MeTo.n: M3MepeHM:if MMKpOBOJIHOBbiX xapaKTepHCTHK 

nepeOXJia)l(.lJ:eHHOH 06neMHOH BO.lJ:bl C HCnOJib30BaHHeM nopOBOH BO.ll:bl B 

CHJIHKaTaX M anpHOpHOH HH~OpMaiJ.HH 0 .ll:M3JieR:TpMqecKHX napaMeTPaX BO.ll:hl npH 

0 °C. 
2. YcTaHoBneHo B03HHKHOBeHMe Heo.n:Hopo.n:HocTe:if (TeKcTypDI), 

npMBO.lJ:5.liUHX K 3~~eKTaM npocTPaHCTBeHHOH .n:HcnepcHM, .ZJ..TIJI ycTPaHeHJUI 

KOTOpbiX HCnOJib30BaJIH OTHOCHTeJibHO illMpOKOITOJIOCHhle illYMOBbie H3JiyqeHJUI, 

H3MepeHJUI B CB060.ll:HOM IIpOCTPaHCTBe M M3MepeHJUI Ha o6pa3qax C HeBbiCOKOH 

BJia)I(HOCTbiO. 



3. llo pe3yJibTaTaM 3KCIIepHMeHTOB yCTaHOBJieHO, qTo HMeeTC51: 

3HaqHTeJihHOe ,llOIIOJIHHTeJibHOe norJIOIIJ;eHHe B IIOpOBOH BO)le npH TeMnepaTYPaX 

-30 ... -45 °C BO BCeM qacTOTHOM )lHaiia30He, B KOTOpOM npOBO)lHJIH H3MepeHH51:. 

4. 06Hapy)KeHHe )lOIIOJIHHTeJibHOrO MHKpOBOJIHOBOrO IIOrJIOIIJ;eHH51: C 

3KCTPeMYMOM npH ~-45 °C COBIIa,llaeT C ,llaHHbiMH ,llpyrHX HCCJie,llOBaTeJieH 0 

BJIH5IHHH Ha CBOHCTBa BO)lhl IIpH aTMoc<PepHOM )laBJieHHH BTOpOH ee KpHT~eCKOH 

TOqKH, 

5. L(AA aHaJIHT~eCKOro OIIHCaHH5l MHHMOH qaCTH KOMITJieKCHOH 

)lH3JieKrp~eCKOH npOHHU:aeMOCTH nepeOXJia)K)leHHOH IIOpOBOH BO)lbl IIpH 

HeBhiCOKOH BJI~OCTH cpe,llhl (MeHee 1 0%) B H3BeCTHbie COOTHOIIIeHH5l .lVN 

o6oeMHOii nepeoxna)K)leHHoii BO)lhi )lo6asneHo cnaraeMoe, Haii)leHHoe H3 

H3MepeHHH ,llH3JieKTP~eCKHX rrapaMeTPOB BO)lbl B HaHOIIOpHCTbiX CHJIHKaTaX. 

L(orroJIHHTeJihHhiH qneH rrpe,llcTaBAAeT co6oii CYMMY .llByx rayccoB»IX <i>YHKI.J:Hii c 

.llBYM51: 3KCTpeMYMaMH. 

llonyqeHHbie aBTOpOM pe3yJibTaTbl H3MepeHHH H <i>opMyJihl .lVN pacqeTOB 

MHHMOH qaCTH OTHOCHTeJibHOH )lH3JieKTP~eCKOH rrpOHHU:aeMOCTH o6'heMHOH 

BO)lbl B MHKpOBOJIHOBOM )lHaiia30He II03BOJUIIOT c<PopMyJIHpOBaTb OCHOBHbie 

BbiBO)lhl H peKOMeH)lau:HH. llpaKT~eCKa51: HX U:eHHOCTb 3aKJiroqaeTC51: B 

cne.llYIOm:eM: 

pa3pa6oTaHa MeTO)lHKa pa,llHO<i>H3~eCKHX H3MepeHHH rrepeOXJia)K)leHHOH 

IIOpOBOH BO,llbl H BO)lbl, 6JIH3KOH ITO CBOHCTBaM K 06'heMHOH BO,lle ,llO TeMrrepaTypbl 

-70°C· 
' 
- BbiiiOJIHeHbl H3MepeHH5l .lVN rny60KO rrepeOXJia)K)leHHOH BO)lbl H 

IIOJiyqeHDI <i>opMyJihl .LVN MHHMOH qaCTH OTHOCHTeJihHOH ,llH3JieKTP~eCKOH 

IIpOHHU:aeMOCTH Ha qaCTOTax 11 ... 140 rru:. 

Pe3yJihTaTbi )lHccepTaUHH A.O. OpnoBa MOrYT HcrroJih30BaTbC51: B 

opraHH3au:H5lx pa,llHo<i>H3~ecKoro npo<l>HJI51: (rrpH H3yqeHHH rrpou:eccoB rrepeHoca 

H3JiyqeHH5l B XOJIO,llHOH aTMoc<Pepe ), rH.rq>OMeTeopOJIOr~eCKOH CJiy)K6hl, 

yqpe)K)leHHH, 3aHHMa10IIJ;HXC51: pa3pa60TKOH a3pOKOCM~eCKHX MeTO,llOB 

HCCJie)lOBaHH5l 3eMHhiX rroKpOBOB H xoJIO.llHhiX ITJiaHeT ConHeqHoii CHCTeMhl. 

Pa6oTa HMeeT He)loqeThi. Cym;ecTBeHHhie 3aMeqaHH5l cne.llYIOm;He: 

1. Ha pHc. 4.24 rrpe.llCTasneH»I pe3yn»TaThi pacqeToB MHHMOH qacTH 

OTHOCHTeJihHOH )lH3JieKTP~eCKOH rrpOHHU:aeMOCTH rrpH TeMrrepaTypax OT -1 0°C 

)lO -50°C, BhlXO,WIIIJ;He 3a qacTOTHbie npe,lleJibi BbiiiOJIHeHHbiX H3MepeHHH. 

2. Pa3)leJI 4.5 o6 H3MepeHH5IX yBJia)KHeHHhiX HCKyccTBeHHDIX H 

ecTeCTBeHHhlX MaTepHaJIOB CO,llep)KHT MaJIO HH<i>OpMaU:HH. 

3. · HMeroTC51: orreqaTKH B TeKcTe. Ha CTPaHm::t;e 5 cKa3aHO, qTo «HMeeTC51: 

oco6a5~: ToqKa co BpeMeHeM peJiaKCau:HH ,uHrroneii BO.ll»I, 6JIH3KHM K eynro». 



QqeBJil.,l:J:HO, peq.& H.IJ:eT o qacToTe penaxca.I(HH. B .n:pyrHx pa3.n:enax 

.IJ:HCCepTa[{HH 3Ta OIDH6Ka OTC)'TCTByeT. 

B.&ICKa3aHH.&Ie 3a.MeqaHIDI, no-cymecrny, He B.JIIDIIOT Ha 3HaqJIMOCT.& 

Hccne.n:oBaHIDI. )l;HcCePTaUHH HBJIHeTCH 3aKo~eHH.&IM HayqH.&IM TPY.IJ:OM, KOTop.&Iii 

B.&InOJIHeH Ha BhlCOKOM HayqHOM ypOBHe H HBJIHeTCH HayqHO-KBaJIHCpHKa[{HOHHOH 

pa60TOH, nOCBHID:eHHOH aKTyaJI.&HOH rrp06JieMe HCCJie.IJ:OBaHIDI 3JieKTPOMarHHTHhlX 

CBOHCTB nepeoxna)l(,I(eHHo:ii BO.IJ:.&I. Bee HayqH.&Ie noJIO)f(eHIDI, B.&IBO.IJ:.&I H 

peKOMeH.IJ:a.I(HH, HX .IJ:OCTOBepHOCT.b 060CHOBaH.bl H He B.bl3.biBaiOT COMHeHHH. 

OcHOBH.&Ie pe3yJI.&TaT.&I :no:H pa6oT.&I ony6JIHKOBaH.hl B HayqH.&Ix H3.IJ:aHIDix H3 

nepeqHH BAK H H3BeCTH.&I cneUHaJIHCTa.M. 

ABTope<PepaT coorneTCTByeT co.n:ep)f(aHHIO .n:HccepTauHH. 

)l;HccepTaUIDI A.O. OpnoBa no HayqHo:ii HOBH3He, TeopeTHqecKo:ii H 

rrpaKTHqecKo:ii 3HaqHMOCTH coorneTCTByeT TPe6oBaHIDIM rryHKToB 9, 10, 11, 13, 

14 «liOJIO)f(eHIDI o rrpHcy)l(,I(eHHH yqeH.&IX cTeneHeii OT 24.09.2013r. NQ842», 

rrpe.IJ:'.hHBJIHeM.hiX K .IJ:HCCepTa.I(HHM Ha COHCKaHHe yqeHOH CTeneHH KaH.IJ:H.IJ:aTa HaYJ<, 

a ee aBTop, OpnoB AneKce:H OneroBHq, 3aCJIY)KHBaeT rrpHcy)l(,I(eHIDI eMy yqeHo:ii 

CTeneHH KaH.IJ:H.IJ:aTa <l>H3HKO-MaTeMaTlfqeCKHX HayK no cne[{HaJI.bHOCTH 01.04.03 

«Pa.IJ:HO<l.>H3HKa». 

3aBe.n:yiOIIJ:HH OT.IJ:eJIOM Ha3eMH.biX 

npHeMO-nepe.IJ:aiOI[{HX KOMIIJieKCOB 

ACTPOKOCMHqecKoro ueHTpa <I>MAH, 
KaH.IJ:H.IJ:aT <l>H3HKO-MaTeMaTJ.ilqeCKHX HaYJ<, 0 
( cnel(.: 01.04.03 - <<I'3.11Ho«l>H3HKll>>) I {tJut.{ r E.3.KaHescKHl! 

YqeH.&IH ceKpeTa 

)l;aTa /6 J/ J. )U 

---~-----~----···---- ----

A.B.Kono6oB 



Coe.z.enuH o6 mJ•uuuaJihHOM onnonenTe 
rro AHccepTau;HoHno:H pa60Te OpJiooa AJieKceH OJieroouqa 

Ha TeMY «MHKpOBOJIHOBble CBOHCTB3 nepeOXJI33\,LI;eHHOH nopOBOH BO.Z.hi na 

1J3CTOT3X 11+140 rru» rrpe.Z.CTaBJieHHOH Ha COHCKaHHe yqeHOH CTeiieHH KaHAH.Z.aTa 

<J>H3HKO- MaTeMaTHqecmx HaYK rro crreu.HanhHOCTH 01.04.03 Pa.z.Ho<J>H3HKa 

~aMRITHH,HMH,OTtfeCTBO !KaHeBcKH:H EopHc 3HHOBheBHtf 

if'pa)l{)laHCTBO fpa)l{)laHHH PoccHHCKo:H <I>e.z.epau;HH 

YqenaH cTerreHh 
( c yK833HHeM WH~pa H aaHMeaosaaiDI KaHAMAaT <J>H3HKO-MaTeMaTHtfecmx HaYK, 
CneQHllJibHOCTH aayqHbiX pa60THHKOB H 

01.04.03 - Pa.z.Ho<J>H3HKa 
OTPaCJIH aayKH, no KoropbiM 3ammueaa 

fllHCCePTaQIDI) 

YtfeHoe 3BaHHe CTapmH:H HayqHhiH co1py .Z.HHK rro 

(no KaKoii Ka~e.[{pe I no KaKoii crreu.HanhHOCTH pa.z.Ho(jJH3HKa, BKJUOtfaH 
CneQHaJibHOCTH) KBaHTOBYIO PaAHO<J>H3HKY 

Ocnoonoe MecTo pa6oThi: 

IIotfTOBhiH HH.z.eKc, a.z.pec, Tene<J>oH, 119991, fCII-1 MocKBa, JleHHHCKHH 

a.z.pec :meKYpOHHOH IIOtfThi, a.z.pec rrpocrreKT, .z.. 53, 8(499)135-42-64, 

o<J>HII,HMhHOrO CaHTa B CeTH postmaster@lebedev .ru, 
«l-finepHeT>) http://www .lebedev .ru/ru/main.html 

<I>e.z.epanhHOe rocy.z.apcTBeHHoe 6ro.z.:>KeTHoe 

iiJoJIHOe HaHMeHOBaHHe opraHH3aiJ;HH B tyqpe)l{)leHHe Haym <l>H3HtfeCKHH HHCTHryT 

COOTBeTCTBHH C YCTaBOM ~M. II.H. Jie6e.z.eBa PoccH:HcKo:H aKaAeMHH 

~ayK 

IHa~~MeHOBaHHe rro.z.pa3AeJieHHH Or.z.eJI rrpHeMHO-rrepe.z.aiOIIJ,HX KOMIIJieKCOB 

I< Ka<J>e.z.pa I na6opaTopHH) AAU<I>MAH 
,[{OJI:>KHOCTh 3aBe.z.yroiiJ,HH OTAeJIOM 

CnucoK ocuoonblx ny6JinKauuii: ocJmuuaJihHoro onnoueuTa no TeMe 

.Z.HCCepT3QHH B peQeHJHpyeMhiX H3Y1JHhiX H3A3HHHX 33 DOCJieAHHe 5 JieT (He 

6oJiee 15 ny6JIHK3QHH) 
RADIOASTRON GRAVITATIONAL REDSHIFT EXPEREMENT: STATUC UPDATE. 

1. Litvinov D.A., Bach, U., Bartel N., Belousov K.G., Bietenholz M., Biriukov A.V,. Cimo G., 
Duev D.A,. Gurvits L.I., Gusev A.V., Haas R., Kauts V.L., Kanevsky B.Z. et al. 
Submittted to the 14th Marcel Grossmann Meeting Proceedings. 2016. arxiv:1605.05832. 
BOJibsaq A.E., KoCTeHKo B.H., JlapHoaos M.r., BoJibsaq JI.H., Myxa ,[{.M., Ha6aTos A.C., 

2. Pe3aHqeHKO A.M., KaaescKHH 6.3., KosaJieHKO A.B. HCIIOJTh30BAHME HA3EMHbiX 
PC,[{li CT AI-Il(l1if EBIIATOPMJI-CMMEH3-~0 B IIPOEKTE "P A,[{HOACTPOH' 
1/ KocMJiqecKHe HCCJie,[{osaHIDI. 2015. T. 53. N!! 3. C. 225. 
Ford H.A., Anderson R., Brandt J.J., Ford J.M., Maddalena R.J., Watts G., Weadon T.L., 

3. Belousov K., Kanevsky B., Kovalev Y.Y., Smirnov A., Kovalenko A., Sergeev S. THE 
RADIOASTRON GREEN BANK EARTH STATION II B c6opHHKe: Proceedings ofSPIE 
The International Society for Optical Engineering 5. 2014. C. 914508. 



5. 

aHeBCKHH E.3., A6paMOB A.A., qepHbiH P.A., ,[(yMCKHH ,ll;.B., CMHpHos A.H., Ce;msepcro 
C.H., CysopHH ,n;.H., KHprrwieHKOB A.H., Ca3aHKOB C.B., JlHxaqes C.c:l>., JiornHHeHKO C.B., 

KpHIIKHH A.A., Eenoycos K.r., c:l>e.uopos H.A., OpelllKO B.B., KoraH E.JI., Illau;KWI M.B., 
osaneHKO A.B., Hcaes E.A., 3ene3eu;KHH A.JI. 11 .up. HA3EMHAR CT AHI...I;HJI CJIE>ICEIIlUI. 

OEKT <<PA,ll;HOACTPOH» II BeCTHHK HTIO MM. C.A. JiasoqKHHa. 2014. N2 3. C. 47-54. 
Kardashev N.S., Avdeev V.Y., Alakoz A.V., Aleksandrov Y.A., Andreyanov V.V., Andriano 

.S., Antonov N.M., Arkhipov M.Y., Babakin N.G., Belousov K.G., Berulis J.J., Biryuko 

.V., Burgin M.S., Bychkova V.S., Vasil'kov V.I., Vinogradov I.S., Voitsik P.A., Gvamichav 

.S., Girin I.A., Dagkesamanskii R.D. et al. "RADIOASTRON"-A TELESCOPE WITH 
SIZE OF 300 000 KM: MAIN PARAMETERS AND FIRST OBSERVATIONAL RESULTS I 

Alexandrov Y.A., Andreyanov V.V., Babakin N.G., Belousov K.G., Biryukov A.V., Bubno 
.E., Vasil•kov V.I., Vinogradov I.S., Gvamichava A.S., Zinoviev A.N., Kanevskiy B.Z., 

Kardashev N.S., Kovalev Y.A., Kovalev Y.Y., Kovalenko A.V., Komeev Y.A., Kostenko V.I., 
6. Kreisman B.B., Kukushkin A.Y., Larionov M.G. et al. RADIOASTRON (SPECTR

PROJECT)-A RADIO TELESCOPE MUCH LARGER THAN THE EARTH: MAIN 
PARAMETERS AND PRELAUNCH TESTS II Solar System Research. 2012. T. 46. N2 7. C. 

58-465. 
lexandrov Y.A., Andreyanov V.V., Babakin N.G., Belousov K.G., Biryukov A.V., Bubno 
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