
OT3biB 

O$HQHAnhHOrOOTITIOHEHTA 

Ha .ZlJ'ICcepTau;mo KyToKMHa AneKcaH):(pa MMxaiiJIOBMqa 

«IfccJie):(OBaHMe nepeMeHHOCTM 6Jia3apOB B IIIMpOKOM ):(Mana30He ):(JIMH BOJIH», 

npe):(CTaBJieHH)'IO Ha COMCKaHMe yqeHOH CTeneHM KaH):(M):(aTa 

QlM3MKO-MaTeMaTMqecKMX HayK no cnel(MaJibHOCTM 

«aCTpo<lJM3MKa M 3Be3):(Ha51 acrpOHOMM51» (01.03.02). 

,ll;MccepTaQMOHHa51 pa6oTa A.M. KyToKMHa nocBHI.U;eHa MCCJie):(oBaHMIO 

):(OJirOBpeMeHHOH nepeMeHHOCTM BHeraJiaKTMqeCKMX pa):(MOMCTOqHMKOB, 

OTHOC51I.U;MXC51 K KJiaccy 6Jia3apOB. 

ITepeMeHHOCTb 6Jia3apoB, KaK M aKTMBHbiX 51):(ep ranaKTMK B u;enoM, ):(O cMx nop 

51BJI51eTc51 npe):(MeTOM ):(McKyccMH. Ha cero):(H5IIIIHMH ):(eHb He npeKpar.u;aiOTC51 

cnopbl 0 MeCTOnOJIO)I(eHMM o6JiaCTeH, M3JiyqaiOI.U;MX B pa3JIMqHbiX ):(Mana30HaX 

cneKTpa. Bonpoc o HaJIMqMM MJIM OTCYTCTBMM KoppeJI51l(MM Me)l():(y 

xapaKTepMCTMKaMM nepeMeHHOCTM B IIIMpOKOM qaCTOTHOM ):(Mana30He 51BJI51eTC51 

npe):(MeTOM MHTeHCMBHoro o6cy)l():(eHM51 B JIMTepaType. Bonpocoi cyr.u;ecTBOBaHM51 

l(MKJIMqHOCTM MJIM KBa3MnepMO):(MqHOCTM B M3JiyqeHMM 6Jia3apOB TaK)I(e OCTaiOTC51 

OTKpbiTbiMM, OTBeT Ha HMX n03BOJI51eT npOJIMTb CBeT Ha ):(MHaMMKY 3TMX CMCTeM, M 

rpaMOTHO nJiaHMpOBaTb Ha6JIIO):(eHM51 MCTOqHMKOB, MCX0):(51 11:3 <lJa3bl MX 

aKTMBHOCTM. ,ll;pyrMM Ba)I(HbiM acneKTOM nepeMeHHOCTM 51BJI51IOTC51 BpeMeHHbie 

3a):(ep)I(KM BCnbiiiieK, Ha6JIIO):(aeMbiX Ha pa3HbiX qaCTOTaX. fipMqMHbl ):(aHHOrO 

51BJieHM51 Kp0IOTC51, nO-BM):(MMOMy, B MeXaHM3MaX norJIOI.U;eHM51 B peJI51TMBMCTCKMX 

Bbi6pocax 6Jia3apoB, n03TOMY, M3MepeHM51 3TMX 3a):(ep)l(eK ):(aiOT np51MOH BbiXO):( Ha 

<lJM3MqeCKMe napaMeTpbl MCTOqHMKOB. 

3TH aKTYaJibHbie BOnpOCbl paCCMOTpeHbl B pa6oTe. 

B ):(MccepTal(MM qeToipe rnaBoi. 

ITepBa51 rnaBa npe):(cTaBJIHeT co6oM: JIMTepaTypHoiH o63op, r):(e paccMorpeHoi 

xapaKTepMCTMKM A5Ir, MX Ha6JIIO):(aTeJioHbie npo51BJieHM51 M T.n. OnMcaH 3<lJ<l>eKT 

CMei.U;eHM51 pa):(MO 51):(pa C qacTOTOH Ha6JIIO):(eHMH. )l;aHHbiH 3<lJ<lJeKT He06XO):(MMO 

yqMTbiBaTb npM npoBe):(eHMM npel(M3MOHHOH acTpOMerpMM, KOr):(a KOOp):(MHaTbl 

BHeraJiaKTMqeCKMX MCTOqHMKOB He06XO):(MMO M3Mep51Tb C BbiCoqaHIIIeH 

ToqHoCTbiO nop51):(Ka MMKpoceKYH.ll: ):(yrM. C):(BMr 51):(pa TaK)I(e ):(OJI)I(eH yqMTbiBaTbC51 

npM COnOCTaBJieHMM KapT MHTeHCMBHOCTM Ha pa3HbiX qacTOTaX, qTO BJIM51eT, 

HanpMMep, Ha onpe):(eJieHMe cneKTpaJibHOrO MH):(eKCa B):(OJib peJI51TMBMCTCKOrO 

Boi6poca. HaKoHeu;, no M3MepeHM51M 3Toro 3<lJ<lJeKTa MO)I(HO ou;eHMTb p51.ll: 

napaMerpOB ):()l(eTa: Hanp51)1(eHHOCTb MarHMTHOrO nOJI51, JIMHeHHbie pa3Mepo1 M ):(p. 



Bo BTOpOH rJiaBe OT.z::J:eJibHO HCCJie.lJ:)'IOTC51 KpHBbie 6JieCKa HCTOqHHKOB C 

IIOMOIIJ,biO MeTO.lJ:HK rapMOHHqeCKOrO H BeHBJieTHOrO aHaJIH3a, IIpH 3TOM 

HCIIOJib3yeTC51 HeCKOJibKO He3aBHCHMbiX MeTO.lJ:OB .1J:JI51 o6Hapy)l(eHH51 

rapMOHHqecKHX 

.lJ:OIIOJIHHTeJibH)'IO 

aHaJIH3a KpHBbiX 

COCTaBJI51IOIIJ,HX rrepeMeHHOCTH, 

)J;OCTOBepHOCTb pe3yJibTaTOB. C 

6necKa 3C273 B pa.z::J:HO.lJ:HarraJoHe 

qTo o6ecrreqHBaeT 

IIOMOIIJ,biO BeHBJieTHOrO 

y.z::J:anocb rroKa3aTh, qTo 

BOCbMHJieTHHH U:HKJI, II03HU:HOHHpOBaBIIIHHC51 paHee KaK CTa6HJibHbiH rrepHO.IJ., Ha 

caMoM .z::J:ene 3BOJIIOU:HOHHpyeT H B HTore 3aTyxaeT. B peHTreHoBcKoif KpHBOH 

6JieCKa 3C273 o6Hapy)l(eH U:HKJIHqecKHH KOMIIOHeHT C MeH51IOIIJ,eHC51 qacTOTOH. 

3TH pe3yJibTaTbi 51BJI51IOTC51 HOBbiMH. I._"(eHHOCTb o6Hapy)l(eHH51 KBa3H

rrepHO.lJ:HqecKHX KOMIIOHeHTOB rrepeMeHHOCTH H HX 3BOJIIOU:HOHHbiX oco6eHHOCTeH 

3aKJIIOqaTC51 TaK)I(e B HHcpOpMaU:HH 0 cpa3e aKTHBHOCTH HCTOqHHKOB, KOr.z::J:a B 

MaKCHMYMe 6JieCKa IIJIOTHOCTb IIOTOKa B03paCTaeT B pa3bl. Bo BpeM51 BCIIbiiiieK 

06oeKT MO)I(HO Ha6JIIO.z::J:aTb Ha HHTepcpepoMeTPaX C OTHOCHTeJibHO He60JibiiiOH 

qyBCTBHTeJibHOCTbiO, HaiipHMep B IIpOeKTe «Pa.z::J:HOaCTpOH». ,lJ;OCTOBepHOCTb 

pe3yJibTaTOB BbiTeKaeT H3 HCIIOJib30BaHH51 IIpOBepeHHbiX MeTO.lJ:HK 

rapMOHHqeCKOrO (.z::J:Ba He3aBHCHMbiX MeTO.lJ:a) H BeHBJieTHOrO aHaJIH3a .z::J:aHHbiX, a 

TaK)I(e H3 KpHTHqecKOrO cpaBHeHH51 C pe3yJibTaTaMH .z::J:pyrHX aBTOpOB. 

B TpeTbeH: rnaBe rrpoBO.lJ:HTC51 Kpocc-KoppeMU:HOHHbiH aHanH3 KpHBbiX 6necKa 

HCToqHHKOB Ha pa3HbiX qacToTax. Enaro.z::J:ap51 rrpHBJieqeHHIO .z::J:aHHbiX 

HHTepcpepoMeTPHH BIIepBbie CTpOrO .1J:OKa3aHO, qTo .z::J:aHHbie .lJ:OJirOBpeMeHHOrO 

MHOroqacTOTHOrO MOHHTOpHHra MOryT 6biTb HCIIOJib30BaHbi .1J:Jl51 He3aBHCHMOrO 

orrpe.z::J:eJieHH51. BeJIHqHHbi 3cpcpeKTa CMeiiJ,eHH51 pa.z::J:HO 51.1J:pa C qacTOTOH. 3TOT 

Ba*HbiH pe3yJibTaT HMeeT TaK)I(e H npaKTHqecKyiO ._.eHHOCTb, TaK KaK 

rro3BOJI51eT cymecTBeHHO CHH3HTb TPY.lJ:03aTpaTbi H coKpaTHTb HHCTpYMeHTaJibHhie 

pecypcbi, HCIIOJib3yeMhie ceifqac .lJ:M H3MepeHH51 yKa3aHHoro 3cpcpeKTa. To 

o6CT051TeJibCTBO, qTo aBTOp HCIIOJib3yeT .z::J:Ba pa3JIHqHbiX MeTO.lJ:a orrpe.z::J:eJieHH51 

BpeMeHHbiX 3a.z::J:ep)l(eK H IIpOBO.lJ:HT rpaMOTHbiH yqeT OIIIH60K H3MepeHHH, 

o6ecrreqHBaeT 

pe3yJibTaTOB. 

.lJ:OIIOJIHHTeJibH)'IO ,JJ;OCTOBepHOCTb H o6ocuosauuocTb 

B qeTBepToif rnaBe aBTop paccMaTPHBaeT rrpHJIO)I(eHH51 rrpoBe.z::J:eHHoro aHaJIH3a H 

rrpoBO.lJ:HT o6cy)l(.z::J:eHHe pe3yJihTaTOB. 3.z::J:eCb )l(e paccMaTpHBaeTC51 Borrpoc o 

HOHH3aU:HH Me)I(3Be3.1J:HOH cpe.z::J:bl H3JiyqeHHeM U:eHTpaJibHOH MaiiiHHbi HCTOqHHKa 

3C454.3. OcHOBHbiMH pe3yJibTaTaMH rnaBbi 51BJI51IOTC51 paccqHTaHHbie cpH3HqecKHe 

rrapaMeTpbi Bbi6pOCOB HCTOqHHKOB: Haiip51)1(eHHOCTb MarHHTHOrO IIOJI51, JIHHeHHbie 

pa3Mepbi, H .z::J:p. C.z::J:eJiaHhi BbiBO.lJ:bi o cKopocTH H BJIH51HHH rpa.z::J:HeHTa BHeiiiHero 



,n:aBJieHIUI B Bbi6poce 3C454.3 Ha MaCIIITa6ax 10-100 IlK, a TaK:>Ke IIpOBe,n:eH 

pacqeT IIOJIHOH KHHeTJfqecKOH CBeTHMOCTH ,n::>KeTa. 3TH He3aBHCHMbie H3MepeHH51 

51BJI51IOTC51 HOBbiMH H .lJ:OJI:>KHbi yqHTbiBaTbC51 IIpH .lJ:aJI.bHeHIIIHX HCCJie,n:OBaHH51X 

aKTHBHbiX 51,n:ep ranaKTHK. l1x )J;OCTOBepHOCTb o6ecrreqHBaeTC51 IIpOBe,n:eHHbiM 

cpaBHeHHeM C pe3yJibTaTaMH ,n:pyrHX aBTOpOB, IIOJiyqeHHbiMH HHbiMH MeTo,n:aMH. 

TaKHM o6pa3oM, TeMa .IJ:HccepTau:uu .HBJI.HeTc.H aKTYaJihnoii, a pe3yJihT3Thi 

npe,l1;CT3BJI.HIOTC.H 060CHOB3HHbiMH, HOBbiMH H )J;OCTOBepHbiMH. 

3aMeqaHH51 ITO .lJ:HCCepTaU:HH: 

1. K co:>KaneHHIO, ,n:HccepTaU:H51 ,n:ocTaToqHo He6pe:>KHO o<)JopMneHa. 

A) Ha MHorHx pHcyHKax o,n:HoBpeMeHHO rrpHcyTcTBYIOT Ha,n:rrHcH Ha pyccKOM 

H aHrJIHHCKOM 513biKaX, qTo 3aTpy,n:H51eT BOCIIpH51THe. 

E) Ha pHc. 2.11 - 2.13 H 2.17 -2.18 IIITPHXOBa51 JIHHH51, cooTBeTCTByro:rn;a5~ 

ypoBHIO 3HaqHMOCTH 0.01 rrpaKTHqecKH He BH,n:Ha. Ha pHc.2.14 H 2.19 

JIHHHIO o6o3Haqaro:rn;yro KoHyc BJIH51HH51 MO:>KHO o6Hapy:>KHTh, o6na,n:a5~ 

CHJibHbiM B006pa:>KeHHeM. 

B) Ha cTp. 66 CKO Ha3BaHo ,n:HcrrepcHe:H: cHrHana. 

2. He IIOH5ITHO, .lJ:JI51 qero IIOHa,n:o6HJIOCb paCCMaTpHBaTb MO,n:eJih, B KOTOpOH 

rrepeMeHHOCTh .A5IT HMeeT qlfcTo IIIYMOBYIO rrpHpo,n:y. OT ::no:H: H,n:eH y:>Ke ,n:aBHO 

OTKa3aJIHCb, IIOCKOJihKY BCe 3KCIIepHMeHTaJibHbie ,n:aHHbie YKa3biBaiOT, qTO 

rrepeMeHHOCTb 51BJI51eTC51 pe3yJibTaTOM <}JH3HqeCKHX 3BOJIIOU:HOHHbiX rrpou:ecCOB B 

51,n:pax H ,n::>KeTax .A5IT. KcTaTH, pe3yJIJ>TaThi aHaJIH3a xapaKTepHCTHK 

rrepeMeHHOCTH, IIpOBe,n:eHHbie aBTOpOM, He ,n:aiOT OCHOBaHHH .lJ:Jl51 rrepeCMOTpa 

KJiaCCHqeCKHX MO,n:eJieH B03HHKHOBeHH51 rrepeMeHHOCTH BHeraJiaKTHqeCKHX 

pa,n:HOHCTOqHHKOB. 

3. B paMKax MO,n:eJIH .lJ:BOHHOH CHCTeMbi cMq):( .lJ:OJI:>KHa Ha6nro,n:aTbC51 51pKO 

Bbipa:>KeHHa51 rapMOHHqecKa51 KOMIIOHeHTa ( KaK B .lJ:BOHHbiX CHCTeMaX 3Be3.lJ:HbiX 

Mace). C MOeH TOqKlf 3peHH51 3TO KpHTHqecKHH TeCT cy:rn;eCTBOBaHH51 ):(C~):(. 

OcTaJihHbie U:HKJIHqecKHe KOMIIOHeHThi MO:>KHO o6'h51CHHTh H3MeHeHHeM 

reOMeTPHqecKHX xapaKTepHCTHK CHCTeMbi CO BpeMeHeM. 

0TMeqeHHbie He,n:OCTaTKH, o,n:HaKO, He BJIH51IOT Ha o6:rn;yro IIOJIO:>KHTeJibHYIO 

OU:eHKY .lJ:HCCepTaU:HH. 



ABTOpe<PepaT rrpaBMJ1bHO M IIOJ1HO OTpa:>KaeT co.n;ep:>KaHMe )];MCCepTaU:MM, KOTOpoe 

rronHOCThiO cooTBeTCTByeT crreu:ManbHOCTM 0 1. 03.02 - AcTpo<PM3MKa M 3Be3.n;Ha5! 

acTpoHOMM5!. OcHOBHbie pe3ynoTaTbi orry6nMKOBaHbi B Be.n;yrn;Mx 

acTpOHOMMqecKMX peu;eH3MpyeMbiX :>KypHanax. 

,I(MccepTaU:M5! OTBeqaeT Tpe6oBaHM5IM «ilOJ10:>KeHM5! 0 IIOp5I.[I;Ke IIpMCY:>K.IJ:eHM5I 

yqeHhiX cTerreHe:H: BAK», rrpe.n;b5IBJ15IeMbiM K KaH.n;M.n;aTCKMM .n;MccepTaU:M5IM, a ee 

aBTOp KyThKMH AneKcaH.n;p MMxa:H:noBMq 3acny:>KMBaeT rrpMcy:>K.n;eHM5! eMy yqeHo:H: 

CTeiieHM KaH)];M)J;aTa <PM3MKO-MaTeMaTMqecKMX HayK ITO CIIeU:MaJ1bHOCTM 01.03.02 

«AcTpo<PM3MKa M 3Be3)];Ha5! acTpOHOMM5!». 

3aBe.n;yiOW:MH na6opaTopMeH «PAT AH-600» 

rocy.n;apCTBeHHOrO acTpOHOMMqecKoro , 

MHCTMTyTa MM. TI.K.lllTepH6epra MrY 

KaH)J;M)];aT <PH3MKO-MaTeMaTMqeCKMX HayK 
Z---
A.r. roplliKOB 
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A~peKTOp rAII1W MrY ~,..~,,_ :::? 
A( ~~'c.\JOI' '"~6',-;;D/fo:-· -~~ aKaAeM~K PAH, n. ~p'b.·~.cp.~ P.~·<0{-i::...· " ""/ ..?7 ...-P~-' • ,,, >;;-czl>·· . ·'" ~L c 

A.M. LJepenall.\YI\' ~o:.··:/ · ;\~~ ~ .. 
"'J :: 11!. ,, J _:{ * • l~ f 

) ~ : ~- 1' ,..; ::! 9, t ~ ~;J 
;;r~ ~:. .~.;- .r\t- ~ ::g~~f.., 

; '3 \ \' . ·~ .. ;:-:,· ,:; fJ 
,· "-~·-:- • c.,, ~ :.J'i ..... }~' ~ ._:;;,: -~ .-_ "' 

·t;;:rJ:;,";··· ~.,,.,·:~~~~~ 'rep6oeaR ne'lamb MrY) P.-~~. ~v * ,·.:~'"/? \ 1 


