
«YTBEP)K.IJ:AIO» 

«.lJ:H¢cpy3HOHHa~ 3BOJ110IJ,H~ XHMHLfeCKOfO COCTaBa B 3Be3)1,aX COJlHeLfHOfO ntna», npe)J,CTaBJleHHYIO Ha 

COHCKaHHe yYeHOH CTeneHH KaH)J,H)J,aTa ¢H3HKO-MaTeMaTHLfeCKHX HayK no cneiJ,HaJlbHOCTH 01.03 .02 

- Ac-rpo¢H3HKa H 3Be3)1,Ha~ acTpOHOM~. 

l/byYeHHe BHyTpeHHero cTpoeHH51 ConHua H ManoMaccHBHhJX no3)1,HHX 3Be3.n 5JBJ151eTc~ 

KJlaCCHLfeCKOH np06JleMOH acTpo¢H3HKH . .IJ:onroe speM~ CYHTaJlOCh, LfTO OCHOBHbie BOnpOCbl HaWJlH 

csoe OKOHLfaTeJlbHOe peweHHe. O.nHaKo, s cs~3H c no~sneHHeM orpoMHoro MaccHsa cospeMeHHbJX 

Ha6Jll0)1,aTeJlbHbJX )J,aHHbJX 0 npoueccax B COJlHeLfHOH aTMOC¢epe, )J,aHHbJX reJlHOCeHCMOJlOrHH 

no~BHnach HacymHa51 Heo6xo.nHMOCTh Hosoro paccMoTpeHH51 npoueccos BHYTPH ConHua. 0Ho 

aKTYaJlbHO TaiOKe B CB513H C n051BJleHHeM O)J,HOpO)J,HbiX Ha6Jll0)1,eHHH )J,eC~TKOB H )J,mKe COTeH TbJC~Lf 

3Be3.n c xapaKTepHCTHKaMH, 6nH3KHMH K CoilHUy. 

B pa6oTe, npe)!()J,e BCero, HCOOJlh3yeTC51 o6w,a51 KOHIJ,eniJ,H51 CTaH.napTHOH COJlHeLfHOH MO)J,eJIH, 

OCHOBaHHa51 Ha 3BOJllOIJ,HOHHblX pacLfeTaX BHyTpeHHero CTpOeHH51. B KJlaCCHYeCKHX MO)J,eJl51X 

npe.nnonaraJlOCb, LfTO XHMHYeCKHH COCTaB MeH51eTC51 TOJlbKO B pe3yJlbTaTe 51)1,epHbiX peaKIJ,HH 6JlH3 

ueHTpa ConHua H, cne.nosaTeJlbHO, ocTaeTc51 HeH3MeHHhiM s conHeYHOH aTMoc¢epe . .IJ:aHHbie 

renHOCeHCMOJlOfHH 003BOJlHJlH TOLfHO onpe.neJlHTb nOJlO)KeHHe HH)!(HeH rpaHHIJ,bl KOHBeKTHBHOH 

30Hbl H co.nep)!(aHHe reJlH~ B HeH, KOTOpoe OKa3aJlOCb MeH&We, LfeM B 300XY ¢opMHpOBaHH51 COJlHIJ,a. 

8 HOBbJX Mo.nen51x cTanH yYHThiBaTh .nH¢¢Y3HJO renH51. A.E.fopwKOBhJM npe.nno)l<eH HOBhiH MeTo.n, 

003BOJl~lOW,HH KOppeKTHO paCCLfHThiBaTb )1,H¢¢Y3Hl0 KaK renH~, TaK H T~)l(eJlbJX 3JleMeHTOB. 8 

pe3yJl&TaTe )J,eTaJlbHO H3yLfeHO OCa)I()J,eHHe reJlH51 H T51)!(eJlblX 3JleMeHTOB no HanpaBJleHHlO K IJ,eHTpy 

ConHua, a TaiOKe B3aHMHOe BJlH51HHe .nH¢¢Y3HOHHhiX noToKoB T51)!(eJlbiX 3JleMeHTOB, so.nopo.na H 

renH51. Pa6oTa A.E. fopwKosa no3BOJlHJla ycnewHo nposecTH aHaJlH3 npoueccos aTOMHOH 

.nHcpcpy3HH s ycnoBH51X He.np CoilHIJ,a H yToYHeHHTh cpH3HLfeCKHe ycJlOBH51 s o6nacTH 

Henocpe)J,CTBeHHO 00)1, KOHBeKTHBHOH 30HOH, LfTO Ba)I<HO .[{Jl~ OOHHMaHH~ npou.eCCOB reHepaiJ,HH H 

ycHneHH51 MarHHTHhiX noneli Ha ConHue . 

.lJ:HccepTaiJ,H51 COCTOHT H3 BBe.neHH51, LfeThipex rnaB, 3aKJllOLfeHH51 H CnHCKa IJ,HTHpyeMOH 

JlHTepaTypbl. 06W,HH 06beM .[{HCCepTaiJ,HH 125 CTpaHHIJ,, BKJliOLfa~ 33 pHCYHKa, 2 Ta6JlHIJ,bl H 

6H6JlHOrpacpHlO, BKJliOLfaiOW,yiO 63 HaHMeHOBaHH51. 

8o sse.neunn .naHo o6ocHoBaHHe aKTyailhHOCTH HCCJle.nosaHHH .nHcp¢y3HH Ha CoJlHLJ,e 11 

MaJlOMaCCHBHbJX 3Be3.nax, npHBe.[leH KpaTKHH 0630p pe3yJl&TaTOB npe)J,bl.llYW,HX HCCJle.[{OBaHHH. 

B nepBOH rJlaBe H3JlO)I(eH MaTeMaTHLfeCKHH no.nxo.n K HCCJle.[{OBaHHIO npouecca .UHcp¢y3HH, 

OCHOBaHHbJH Ha KHHeTHLfeCKOM ypaBHeHHH DOJlhiJ,MaHa H nocne.nyiOw,eM nepexo.ne K 



TepMO.ll,HHaMH4eCKOMY OllHCaHHIO C HCI10Jlb30BaHHeM MeTO.ll,a MOMeHTOB B sapHaHTe, pa3pa6oTaHHOM 

o!OprepCOM. 3TO ll03BOJ1HJ10 O.ll,HOBpeMeHHO yl-JeCTb npou,eCCbl 6apo- H TepMO.ll,Hcpcpy3HH, 

B3aHMO.ll,eHCTBHe .ll,Hcpcpy3HOHHbiX llOTOKOB, a TaK)I(e pOJJb llOTOKa H3JJyLieHH~ B OCa)l<.ll,eHHH T~)l(eJJbiX 

3JleMeHTOB. 

MeTO.ll. nocTMO.LJ.eJJbHbiX pacLieTos 3BOJJ!OU,HH XHMHLiecKoro cocTasa, peaJJH30BaHHbiti 

A.5.fopwKOBbiM, omtcaH so BTopoii rnase. 3ToT MeTO.ll. OKa3anc~ .LJ.OCTaT04HO o6w,HM H n03son~eT, 

KpOMe paCLieTa JJ.Hcpcpy3HH B KOHKpeTHblX CJJyLia~X, aHaJJH3HpOBaTb C06CTBeHHO npOHCXO)J.~lll,HH 

cpH3H4eCKHH npou,ecc, BKJla.ll, pa3JJHLIHblX Mexamt3MOB B .ll,Hcpcpy3HOHHble llOTOKH 3JleMeHTOB. 

ConocTaBmiiOTC~ pe3yJJbTaThi rrpHMeHeHH~ pa3JJHY:HbiX ITO.LJ.XO.LJ.OB K pacLieTy CKopocTeti .LJ.Hcpcpy3HH. 

MeTO.LJ. no3son~eT peweHHeM O.LJ.HOti cHcTeMbi .LJ.HcpcpepeHu,HaJJbHbiX ypasHeHHH paccYHTaTb 

3BOJllOU,HIO XHMH4eCKHX 3JleMeHTOB OT ~.ll,pa, f.ll,e npOHCXO.ll,~T peaKUHH CHHTe3a, BllJlOTb .ll,O BHeWHeH 

rpaHHUbl KOHBeKTHBHOH 30Hbl. 

Dpou,eccbi .LJ.Hcpcpy3HH ocHOBHbiX KOMrroHeHTOB- so.ll,opo.LJ.a H renH~- paccMoTpeHhi s TpeTbeii 
mase .nHccepTau,HH. CHJJbHbie rpa.nHeHTbi .ll,asneHH~ H TeMnepaTypbJ npHBO.ll.~T K .LJ.pei1cpy BO.ll,opo.na 

OT u,eHTpa 3Be3.LJ.bi K ee BHewHHM cno~M H npoTHBonoJJO)I(HO HanpasneHHOMY .LJ.peticpy reJJH~. DpH 

3TOM 06Hapy)I(HBaiOTC~ .ll,Ba 3cpcpeKTa. Bo-nepBblX, CO.ll,ep)l(aHHe reJJH~ B KOHBeKTHBHOH 30He .ll,OJJ)I(HO 

co speMeHeM cTaHOBHTbC~ HeCKOJJbKO MeHbwe. Bo-BTOpbrx, .LJ.Hcpcpy3H~ yMeHhwaeT co.ll,ep)l(aHHe 

BO.LJ.Opo.LJ.a s ~.LJ.pe ConHua H TeM caMhiM yMeHhwaeTc~ KOJJHLieCTBO «~.LJ.epHoro TonnHsa» .LJ.JJ~ npoToH

npoTOHHOti peaKUHH . C yYeTOM 3Toro cpaKTa «pacLieTHoe speM~ )I(H3HH ConHu,a Ha r)laBHoti 

nocne.ll,oBaTeJJbHOCTH coKpaw,aeTc~ npHMepHo Ha 0.7 MJJP.ll. neT. B 3Toti rnase noKa3aHo TaK)Ke, LITO 

rny6HHa KOHBeKTHBHOH 30Hbl BJlH~eT Ha .ll,Hcpcpy3HOHHOe H3MeHeHHe CO.ll,ep)l(aHH~ B HeH XHMH4eCKHX 

3JleMeHTOB. 

qeTBepTaSI rnasa uenHKOM nocs~w,eHa .ll.Hcpcpy3HH T~)l(eJJbJX 3JJeMeHTOB. TaM npe.LJ.JJO)I<eHo 

06b~CHeHHe llO~BJJeHH51 JlOKaJlbHOfO MaKCHMyMa B npocpHJJ~X CO.ll,ep)l(aHH~ T~)l(eJJblX 3JleMeHTOB ITO)]. 

KOHBeKTHBHoti 30HOH. Bbi~cHeHHe cpH3H4eCKHX ycnosHti- s o6nacTH TaxoKJJHHa cyw,ecTBeHHO .LJ.JJR 

aHaJJH3a pa3BHTH~ .ll.HHaMo-npou,eccos Ha ConHu,e H ManoMaccHBHbiX 3Be3.ll,ax. «B R.LJ.pe H nyYHCToti 

30He 4epe3 sew,eCTBO npOXO.ll,HT llOTOK H3Jly4eHH~, HanpaBJJeHHblH H3 ~.ll,pa Hapy)l(y. YI3JJy4eHHe 

B3aHMO.ll,eHCTByeT C BeW,eCTBOM H npenHCTByeT .ll,Hcpcpy3HOHHOMY OCa)l(.ll,eHHIO T~)l(eJlbiX 3JTeMeHTOB. 

DoKa3aHo, LITO 3TOT 3cpcpeKT MaKCHMaJJeH .LJ.JJR )l(eJJe3a». 

Do .ll,HCCepTaUHJ-1 MO)I(HO C.ll,eJJaTb HeCKOJlbKO 3aMeLiaHHH. 

Bo-nepBbiX, B TeKCTe pa60Tbi cpaKTH4eCKH He o6cy)I(.LJ.a!OTC~ Te HHTepecHbJe acTpocpH3H4eCKHe 

cne.LJ.CTBH~ H3 npose.ll,eHHbiX pacLieTos, KOTOpbie nonyLieHbi fopwKOBbTM A.5. s coasTopcTse c ero 

KOJlJleraMH. 0HH )J.OJlO)I(eHbl Ha KOHcpepeHU,HRX H, B '-laCTHOCTH, Ha CeMHHape B l13MJ1PAH, 11 

ony6JJHKOBaHbl. )l{aJJb, '-ITO JTa Ba)I(Ha~ 4aCTb pa60Tbl OCTaJJaCb 3a paMKaMH JTOH .ll,HCCepTaUHH . 

80-BTOpbiX, B llO.ll,llHC~X llO.ll, BCeMH pHCYHKaMH He .ll,aHbl CCblJTKH Ha COOTBeTCTByJOw,He pa60Tbl 

aBTOpa, H llOTOMY He ~CHO, KaKHe pHCYHKH y)l(e ony6JJHKOBaHbl, a KaKHe C.ll,eJJaHbl ClleUHaJlbHO .ll.Jl~ 

caMoti .ll.HCcepTaurm. 

YKa3aHHbie Bbrwe He.LJ.OCTaTKH He CHH)I(aJOT o6w,eti BbiCOKoti ou,eHKH npose.neHHOti pa6oTbi. 

OueHHBa~ .LJ.HccepTaUHJO s ueJToM, yKa)l(eM, LITO oHa ~BJTReTc~ 3aKOHLJeHHbiM HayLJHbiM 

HCCJJe.ll,OBaHHeM , B KOTOpOM npOBe.ll,eH cepbe3HbiH aHaJJH3 npouecCOB, npOHCXO.ll,Rlll,HX B He.ll,pax 

MaJJoMaCCHBHbiX n03.ll.HHX 3Be3.LJ.. B pa6oTe no.LJ.po6Ho paccMOTPeHa JBOJJIOU,HR XHMHLJecKoro cocTasa 

BHYTPH 3Be3.LJ.bi COJJHe4HOti MaCChi Ha ocHose CHCTeMhi ypasHeHHi1 , Y4HTbJBa!Ow,ei1 .LJ.Hcpcpy3HIO, 

R.LJ.epHbie peaKu,HH, a TaK)I<e oco6eHHOCTH cTpoeHHR 3Be3.LJ.bl. K JTHM oco6eHHOCTRM OTHOC~TCR, 

npe)I()J_e BCero, cyw,eCTBOBaHHe KOHBeKTHBHOH 30Hbl C .ll,BH)I(yW,eHC~ Hapy)l(y HH)I(Heti rpaHHUeH. 

Cyw,ecTBeHHO, LITO s pa6oTe noKa3aHo, LITO xapaKTepHoe speMR sbrpasHHBaHH~ cpH3HLieCKHX ycnos11ti 
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B KOHBeKT11BHOH 30He MHOfO MeHbWe, YeM COOTBeTCTBYIOIUee BpeM51 B 6onee rny60KI1X CJ1051X. 

Do3TOMY B npoBe.D,eHHOM paCCMOTpeHI111 KOHBeKTI1BHa51 30Ha BXO.D,I1T KaK o6JlaCTb OYeHb 6hiCTpOH 

Tpa.D,I1LJ,I10HHOH .D,I1<}l<}ly31111, Bbl3bJBaeMOH rpa.D,HeHTOM OJlOTHOCTH. ,IJ:eTaJlhHO paCCMOTpeHa 06JlaCTb 

Henocpe.D,CTBeHHO OO.D, KOHBeKT11BHOH 30HOH, f)J,e B03HI1Ka!OT 3aMeTHbie rpaJJ,HeHTbl COJJ,ep)l(aH1151 BCeX 

3JleMeHTOB, a TaK)I(e JlOKaJlbHhiH MaKCHMYM COti,ep)l(aHI151 T5l)l(eJlblX 3JleMeHTOB. DonyYeHO, YTO 

COti,ep)l(aHHe reJ11151 11 T5l)l(eJlhlX 3JleMeHTOB B KOHBeKTHBHOH 30He yMeHhWaeTC51 CO BpeMeHeM . 

,IJ:11ccepTaLJ,I151 npeti,CTaBJ151eT peti,KHH np11Mep TOfO , YTO MeTOjJ,bl ee BbinOJ1HeHI151 11 OCHOBHbie 

non yYeHHhie s Hei1 pe3yJlhTaTbi 51BJUUOTC51 HOBhiMI1. Bee BhiBOjJ,hi ti,11ccepTaLJ,I111, BbiHOCI1Mhie Ha 

3aiU11Ty, Hati,e)I(Hbl 11 OOjJ,TBep)l(jJ,aiOTC51 np11 cpaBHeHJ111 C JJ.pyrHMI1 He3aBI1CI1MbiMI1 pa60TaMI1. 

DOJlbWOH JII14HblH BKJlajJ, asTOpa B npoBeJJ,eHHble 11CCJ1e)J,OBaHllil HeCOMHeHeH. Bee OCHOBHbie 

pe3yJlbTaTbl ony6J111KOBaHhl B peLJ,eH311pyeMblX )l(ypHaJlaX 11 jJ,OJlO)I(eHbl Ha pOCCI1HCKI1X 11 

Me)I(JJ,yHapOjJ,HblX KOH<jlepeHLJ,1151X. 

BbiBO.D,bl ti,I1ccepTaLJ,I111 npe.D,cTaBJI5110T 6om,woi1 11HTepec 11 MoryT 11CnOJlb30BaTbC51 s 

pOCCI1HCKI1X 11HCTI1TyTax YIC3<I> co PAH, YI3MYIPAH, <I>HAH, r AYIW 11 ti,p. 

ABTOpe<)lepaT fiOJlHOCTbiO COOTBeTCTByeT COti,ep)l(aHHIO jJ,I1CCepTaLJ,I111. 

,IJ:11ccepTaLJ,I151 ropuuwsa AneKCe51 Eop11COBI1Ya 6e3yCJlOBHO Yti,OBJleTBOp51eT seeM 

Tpe6osaHI151M « 00J10)I(eHI151 o nop51ti,Ke npYICY)I(JJ.eH1151 yLieHbiX CTeneHei1» BAK P<f>, npeti,b51BJ15leMbiM 

K jJ,HCCepTaLJ,I151M Ha COI1CKaHI1e yYeHOH CTeneHI1 KaH.D,H.D,aTa <}li13HKO-MaTeMaTI1YeCKI1_X HayK no 

cneLJ,I1aJlbHOCTI1 01.03.02 - «ACTpO<}li13HKa 11 3Be3ti,Ha51 acTpOHOMI151», a ee aBTOp 3aCJlY)I(I1BaeT 

np11CY)K.D,eHH51 11CKOMOH CTeneHH. 

0T3hiB cocTasneH ti,OKT. <}li13.-MaT.HayK, npo<)leccopoM M.A.Jli1BWYILJ,eM. 

,IJ:OKJlajJ, aBTOpa no jJ,I1CCepTaLJ,Hl1 6hiJl CJJ,eJlaH Ha 06beti,I1HeHHOM CeMHHape J13MYJPAH no 

<}lH3HKe ConHLJ,a. 

,IJ:aHHbiH OT3biB 6biJl paCCMOTpeH 11 OJJ,06peH Ha 06bejJ,HHeHHOM CeM11Hape J13MYJPAH no 

<}l11 3HKe ConHLJ,a 03 OKT516p51 2016 r . 

fnaBHhiH HayYHhlH coTpyti,HHK YI3MYIPAH, 

ti,OKTop <}lH3.-MaT. HayK, npo<)leccop 

PyKosoti,HTeJlb ceMHHapa 

ti,OKTop <}:>113.-MaT. HayK, npocpeccop 

M.A.Jli1BWI1LJ, 

.IJ: . .IJ:.CoKOJlOB 
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