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Ha ,UHccepTaIIHOHHYIO pa60TY Pe3HH~eHKo IOJIHH CepreeBHhI «I1JIa3M eHHO-IIhIJIeBruI CHCTeMa B 


HOHoc<pepe Mapca», IIpe,UcTaBJIeHHYIO Ha COHCKaHHe ~eHoH CTeneHH KaH,UH,UaTa <pH3HKO­


MaTeMaTH~eCKHX HayK no CIIellHaJIhHOCTH 1.3 .1 - <1>H3HKa KOCMoca, acrpoHOMH}I 


~HCCepTaIIHOHHruI pa60Ta Pe3HH~eHKo IOJIHH CepreeBHhI nOCB}lIIIeHa Hccrre,UOBaHHIO 

n JIa3MeHHO-IThIJIeBOH CHCTeMhI HOHOC<pePhI Map ca Ha BhICOTax OKOJIO 100 KM. B ,UHccepTa.IIHH 

BhNBAAeTC}I P}l.lJ; oc06eHHocTeH, CITeIlH<pH~eCKMX ,UAA YCJIOBHH HOHOC<pePhI Mapca; 

pa3pa6aThIBaeTC}I TeopeTH~eCKruI Mo,UeJIh, CaMOCOrJIaCOBaHHhIM 06pa30M OIIHChIBaIOIIIruI 

,UHHaMHKY 3aIThIJIeHHOH ITJIa3MhI HOHOC<pePhI Mapca Ha BhlCOTax OKOJIO 100 KM·, 

p aCCMarpHBaIOTC}l ITpOlleCChI <pOpMHpOBaHH}I H 3BOJIIOIIHH HOHOC<pePHhIX nJIa3MeHHO-IThIJIeBhIX 

06rraKOB; aHaJIH3HpyeTC}I ITOBe,UeHHe 3JIeKrpOHHOH H HOHHOH KOMITOHeHT ITJIa3MhI B 

OKpeCTHOCT}lX IThIJIeBhIX CrpyKTyp; HCCJIe.uyeTC}I yCTOH~HBOCTh HH)KHeH rpaHHllhI 

HOHOC<pepHoro ITJIa3MeHHO-IThIJIeBOrO 06JIaKa; 06CY)I(,UaeTC}I B03MO)l(HOCTh pacnpOCTpaHeHH}I B 

nhIJIeBhIX 06JIaKax HOHOC<pePhI Mapca JIHHeHHhIX H HeJIHHeHHhIX n bIJIeBhIX 3ByKOBhIX 

B03MYIIIeHHH. TeMa ,UHccepTa.IIHOHHOH pa60ThI Pe3HH~eHKO IO.C. 6e3YCJIOBHO }lBAAeTCg 

aK'ryaJIhHOH, ITOCKOJIhKY Ha cerO,UMIIIHHH ,UeHh, HeCMOTp}l Ha CHCTeMaTH~eCKHH HHTepec K 

BceCTopOHHHM HCCJIe,UOBaHH}{M nJIaHeTHhIX aTMOC<pep, 

Mo.ueJIHpOBaHHe 3arrhIJIeHHOH HOHOC<pePhI Mapca C ITpHMeHeHHeM MeTO,UOB <pH3HKH IIhIJIeBOH 

IIJIa3MhI He rrpOBo.uHJIOCh. 

I10JIHhrH 06beM ,UHccepTaIIHH Pe3HH~eHKO IO.C. COCTaBMeT 117 CTpaHHII C 7 

Ta6JIHllaMH H 41 PHCYHKOM, TeKCT ,UHccepTaUHH COCTOHT H3 BBe,UeHH}I, ~eThlpex rJIaB H 



3aKJIlO-qemUI. CrrIICOK JIIITepaTyphI BKJIIOqaeT 118 HaIIMeHOBaImH. 

Bo BBe~eHHH 060cHoBhIBaeTcH aKTYaJIhHOCTh TeMhI IICCJIe)l;OBaHIIH II orrIIChIBaeTCH 

CTerreHh ee pa3pa60TaHHOCTII; CPOPMYJIIIpyroTCH ueJIII II 3a)l;a-qII IICCJIe)l;OBaHIIH; rrepe-qIIcAAIOTCH 

IICrrOJIh3yeMhle MeTO)l;hI II )l;OKa3hIBaeTCH )l;oCTOBepHocTh rrOJIy-qeHHbIX pe3YJIb TaTOB; rrpIIBoL(IITCH 

crrIICOK OCHOBHhIX rrOJIO)l(eHHH, BbIHOCIIMhIX H a 3aIIJ;IITY; 060CHOBbIBaIOTCH TeopeTII-qeCKaH II 

rrpaKTIIqeCKaH 3Ha"<IHMOCTh pa60ThI, a TaK)l(e ee HOBH3Ha; rrpHBO.LVITCH OCH OBHble CBe)l;eHIIH 0 

rry6JIHKaumlx aBTOpa rro TeMe )l;H CCepTaUHH H arrp06auHH rrOJIy-qeHHbIX p e3YJIbTaTOB; 

o rrHChIBaIOTCH cTPYKTypa )l;HCCepTaUHH H ee 06beM. 

B nepBoii ['JIaBe )l;aeTCH 0630p p H)];a 3KcrrepHMeHTaJIbHhIX HCCJIe)l;OBaHHH B aTMoccpep e 

Mapca, Ba)l(HbIX )l;AA HacToHIUeH pa60TbI. K HIIM OTHOCHTCH HCCJIe)l;OBaHHH XHMH-qeCKoro 

COCTaBa H TeMrrepaTypHoro pe)l(IfMa HeHTPaJIbHOH aTMoccpephI, BepTHKaJIhHOrO pacrrpe)l;eJIeHHH 

a3p030JIeH, BhICOTHhIX rrpoqlHJIeH 3JIeKTPoHoB H HOHOB rrJIa3MhI, a TaK)l(e CBeTOBbIX YCJIOBIIH B 

)l;HeBHOH H OHoc<l>epe. OTL(eJIbHOe BHHMaHIIe Y)l;eJIHeTCH CJIy-qaHM p erHcTPauIIII B aTMoccpepe 

Mapca rrbIJIeBbIX 06JIaKoB. I1oKa3bIBaeTCH, "<ITO HMelOIUHXCH Ha CerO)l;HSIillHHH )l;eHb CBeL(eHHH 

)l;OCTaTo-qHO, )l;JIH Toro "<IT06hI 6hIJIO B03MO)l(H0 KOMIIJIeKCHOe II3y-qeHHe aTMoc<l>ephI M apca C 

rrpHMeHeHHe MeTO)l;OB <l>H3HKH rrhIJIeBOH rrJIa3MbI. 

B o BTOpoii [,JIaBe pa3pa6aTbIBaeTcH CaMOCOrJIaCOBaHHaH TeopeTH-qeCKaH MO)l;eJIh 

L(HHaMHKH 3arrbIJIeHHOH rrJIa3MbI HOHoc<l>epbI Mapca Ha BbICOTax OKOJIO 100 KM. A BTOP 

rrO)l;p06HO orrHChIBaeT YCJIOBHH HOHoc<l>ephI M apca, Ba)l(HbIe )l;AA <l>H3HKH p accMaTpHBaeMhIX 

rrpoueccoB; HCCJIe)l;yeT rrpouecc B3aHMoL(eHCTBHH rrbIJIeBOH qaCTHUbI C aTMoc<l>epoH, KOTOPbIH: B 

YCJIOBIIHX IIoHoc<l>epbI Mapca rrpH06peTaeT HeKoTopble oc06eHHocTH; rrpIIBOL(HT OCHOBHhIe 

ypaBHeHHH MO)l;eJIII, CaMOCOrJIaCOBaHHhIM 06pa30M orrHchIBruom;eH: )l;HHaMHKY 3arrhmeHHOH 

IIoHoc<l>epHoH IIJIa3MhI; 06cy)l()l;aeT pe3YJIbTaTbI, rrOJIy-qeHHhle B PaMKax rrpe)l;CTaBJIeHHOH 

MO)l;eJIH; rrpOBO)l;HT CpaBHeHHe rroJIy-qeHHbIX pe3YJIbTaTOB C 3arrbIJIeHHOH HOHoc<l>epoH 3eMJIH. 

I1oKa3bmaeTCH, "<ITO B YCJIOBmIX aTMoc<l>epbI Mapca B 30He KOHL(eHcauIIlI rrepec blIUeHHor o 

yrJIeKHCJIOrO ra3a rrpOIICXO)l;HT 3<l><l>eKTHBHoe CHH)l(eHHe CHJIhl BH3Koro KHyL(CeHOBcKoro TpeHHH, 

B CBH3II C qeM TOpMO)I(eHHe -qaCTHUbI B 3TOH 06JIaCTII 06YCJIOBJIeHO HeyrrpyrHM 

B3aHMO)l;eHCTBHeM C HaJIHrraIOIUHMH MOJIeKYJIaMII KOHL(eHCaTa; Harrp OTlfB, B 30He c y6JIIIMaIum 

TOpM03HIUee B03)l;eHCTBIIe Ha MHKpo-qaCTHUY OKa3bmaeT HMeHHO BH3Koe 'rpeHHe, B TO BpeMH KaJ( 

CPaKTOP Heyrrpyroro B3aHMO)l;eHCTBHH HCQe3aeT. ,neMOHcTpHpy eTcSI, QTO B PaMKax 

rrpe)l;CTaBJIeHHOH MO)l;eJIH )l;HHaMHKH 3arrhmeHHOH rrJIa3MhI IIoHoc<l>epbI Mapca B03MO)l(HO 

CPOp MHpOBaHIIe CJIOHCTOro rrJIa3MeHHO-rrhIJIeBOrO 06JIaKa -qaCTIIU KOH)l;eHCaTa yrJIeKIICJIOrO ra3a 

C x apaKTepHOH pe3KOH HH)l(HeH rpaHHueH. I1hIJIeBhle -qaCTIIUbI 06JIaKa BO BpeMH ce)l;IIMeHTaUHH 

rrpH06peTaIOT HeKOTophIH 3apH)];, 3HaK II a6COJIlOTHaH BeJIII-qHHa KOToporo 3aBHCHT OT HX 

XHMMqeCKoro COCTaBa M CBeTOBbIX YCJIOBMH B MOHoc<l>epe. HaJIII-qIIe B HOHoccpepe 3apH)l(eHHOH 
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n hmeBOM KOMnOHeHThI, B CBOIO O"llepe.uh, npMBo.uMT K 3aMeTHOMY B03MymeHMIO ee 3JIeKTpOH­

MOHHOH IIo.uCHCTeMhI. TaK, HaIIpHMep, B YCJIOBIDIX HOHoccpephI Mapca MO)l(HO O)l(H.uaTh 

CHH)I(eHHe paBHOBeCHhIX KOHUeHrpau,HH HOHOB H 3JIeKTpOHOB IIJIa3MhI B 06JIaCTH IIhIJIeBhIX 

06JIaKOB JIH60 )l(e IIOBhIIIIeHHe 3JIeKTpOHHOH KOHueHTpaUHH 6e3 3Ha"llHTeJIhHhIX H3MeHeHHH B 

KOHUeHTpau,HH HOHOB. OTMeqaeTCH, "lITO IIpe.uCTaBJIeHHruI Mo.ueJIh C HeKOTOphIMH IIOIIpaBKaMH 

MO)I(eT 6hITh IIpHMeHeHa K YCJIOBIDIM HOHoccpephI 3eMJIH. 

B TpeTheii rJIaBe HCCJIe.u)'lOTCH IIpoueCChI .uecTa6HJIH3aUHH HH)I(HeH rpaHMUhI 

nJIa3MeHHO-nhIJIeBOrO o6JIaKa. I1oKa3hIBaeTCH, "lITO Ha HH)I(HeH rpaHMue Me30ccpepHoro 

IIhIJIeBOrO o6JIaKa B YCJIOBMHX HOHoccpep Mapca H 3eMJIH eCTeCTBeHHhIM 06pa30M MO)l(eT 

pa3BHBaThCH HeYCTOHqHBOCTh P3JIeH-T eHJIOpa. I1HKpeMeHT HeYCTOH"lIMBOCTH Y)I(e IIpH MaJIhIX 

3HaqeHHHX BOJIHOBOrO "lIHCJIa BhIXO.uHT Ha aCHMIITOTHqeCKH cTauHoHapHhIH MaKCHMYM, 

BeJIHqHHa KOToporo paCTeT BMeCTe C POCTOM pa3MepOB H KOHUeHTpau,HH IIhIJIeBbIX qaCTHU 

IIJIa3MhI, Tor.ua KaK BpeMH pa3BHTIDI HeYCTOH"lIHBOCTH, Hao6opOT, YMeHhIIIaeTCH. 3TO IIPHBO.uHT 

K HaJIH"lIHIO BepXHero orpaHH"lIeHIDI Ha .uOIIYCTHMhIH pa3Mep MMKpO"llaCTHUhI o 6JIaKa. 

,lJ,eHcTBHTeJIhHO, eCJIH HeYCTOH"lIHBOCTh pa3BMBaeTCH 6hIcrpee, "lIeM n pOTeKaIOT npo u eCChI, 

OIIpe.ueJIHIOIIIHe CPOPMHpOBaHHe o6JIaKa (B TOM qHCJIe ero pe3KOH rpaHMUhI), CYIIIeCTBOBaHHe 

o6JIaKa CTaHOBHTCH IIPHHUHIIHaJIbHO HeB03MO)I(HhIM (o6JIaKO B TaKOM CJIY"lIae Boo6IIIe He 6 y.ueT 

CCPOpMHpOBaHO). ,lJ,eHcTBMe HeYCTOH"lIHBOCTH, TaKHM 06Pa30M, .uOJI)I(HO 6 bITh O.uHHM M3 Tex 

CPaKTOPOB, KOTophle IIpeIIHTcTB)'lOT cTa6HJIhHoMY cYIIIecTBoBaHHIO 06JIaKOB KpYIIHOH MO.ubI, "lITO 

cornacyeTcH C .uaHHhIMH Ha6mo.ueHHH. 

B qeTBepToii rJIaBe HCCJIe.uyeTcH B03MO)l(HOCTh B036Y)I()J;eHMH B IIhmeBoM IIJIa3Me 

HOHoccpephI Mapca Ha BhICOTax OKOJIO 100 KM IIhIJIeBhIX 3BYKOBhIX B0 3MymeHMH. 

I1oKa3hIBaeTCH, "lITO B pe3YJIhTaTe .ueHcTBHH r opH30HTaJIhHhIX BeTpo B B IIhIJIeBhIX o6JIaKax 

HOHoccpephI Mapca Ha BhICOTax OKOJIO 100 KM OKa3hIBaeTCH B0 3MO)I(HhIM pa3BHTHe 

KHHeTHqeCKOH HeycTOH"lIHBOCTH, .ueHcTBHe KOTOPOH MO)I(eT IIPHBO.uwTh K IIOHBJIeHHIO YCJIOBHH 

.uJIH B036Y)I()J;eHHH mmeHHhIX M HeJIMHeHHhIX IIbme-aKycTHqeCKHX BOJIH. ,lJ,lIH JIHHeHHhIX BOJIH 

HaXOMTCH 3aKOH .uHcIIePCHH H HHKpeMeHT paCKa"llKH. I1cCJIe.u)'lOTCH TaKH e THIIhI HeJIHHeHHhIX 

IIhmeBhIX 3ByKOBhIX B03MymeHHH, KaK IIhmeBhIe 3ByKoBhle COJIMTOHhI M HeJIHHeHHhIe 

IIepHo.uHqeCKHe BOJIHhI. I1oKa3bIBaeTCH, "lITO IIapaMerphI COJIHTOHa c YIIIec TBeHHhIM 06pa30M 

3aBHCHT OT 3HaqeHHH TaKHX IIapaMerpoB IIJIa3MhI, KaK 3apH.u IIhmeBhIX "lIaCTHU M paBHOBeCHruI 

KOHueHTpau,IDI 3JIeKTpOHoB IIJIa3MhI. ,lJ,pyrHM Ba)l(HhIM CPaKTOPOM, BJIMHIOIIIMM Ha IIapaMeTphI 

COJIHTOHa, HBJIHeTCH a.uHa6aTHqeCKHH 3axBaT O.uHOH H3 3apH)I(eHHhIX KOMIIOHeHT IIJIa3MhI: yqeT 

a.uHa6aTH"lIeCKOrO 3axBaTa YBeJIH"lIHBaeT 06JIaCTh cYIIIecTBoBaHHH COJIHTOHOB, CHH)I(aeT 

3HaqeHHe COJIHTOHHOH aMIIJIHTy.uhI IIpH CPHKCHPOBaHHOM BeJIH"lIHHe qHCJIa Maxa H, C .upyrOH 

CTOPOHhI, YBeJIH"lIHBaeT IIpe.ueJIhHOe 3HaqeHHe aMIIJIHTy.uhI COJIHTOHa B p acIIIHpeHHoH 06JIaCTH 
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ero cym:eCTBOBaHlUI. KpOMe Toro, rrOKa3bIBaeTCM, qTO B YCJIOBllMX 1l0Hoc<i>epbI Mapca 

OKa3bIBaeTCM B03MO)l(HbIM pacrrpOCTPaHeHlle HeJIllHeHHbIX rrepllo.n;llqeCKllX BOJIH C .n;OCTaTOqHO 

60JIbmilMil rrpOCTPaHCTBeHHbIMIl rrepllo.n;aMIf. 

B 3aKJIlOQeHHH rro.n;BOMTCM IfTo r If pa60TbI If 06CY)I(,ll;aIOTCM rrepcrreKTIfBbI .n;aJIbHeHmllX 

IfCCJIe.n;OBaHIlH. 

OCHOBHble pe3YJIbTaTbI .n;llccepTaIIIfIl .n;OCTaTOqHO rrOJIHO OTPa)l(eHbI B pa60Tax, 

ony6J1HKOBaHHhIX B Be.n;ymIfx HayqHbIX )l(ypHaJIax. TaK, rro pe3YJIbTaTaM .n;IfccepTaIIIfIf 6bIJIll 

orry6JIllKOBaHbI 9 CTaTeH B peIIeH3Ifpy eMbIX )l(YPHaJIax: <P1l311Ka rrJIa3MbI, ACTPOHOMllqeCKllH 

BeCTHIfK, )l{YPHaJI 3KcrrepllMeHTaJIbHOH If TeOpeTIfqeCKOH <i>If3IfKll, I1IfcbMa B )l{ypHaJI 

3KcrrepIfMeHTaJIbHOH If TeOpeTIfqeCKOH <i>If311Kll, Journal of Physics: C onferen ce Series . KpoMe 

Toro, pe3YJIbTaTbI .n;llccepTaIIllIf 6bIJIIf arrpo6HpoBaHhI Ha 18 POCCIfHCKllX II Me)l(,ll;YHapo.n;HbIX 

KOH<i>epeHIIIf»X, a TaK)I(e Ha 2 HayqHbIX ceMIfHapax B I1HcTIfTYTe KOCMllq eCKllX IfCCJIe.n;oBaHIfH 

P A H . JIHqHhIH BKJla)]; aBTOpa H e BbI3bIBaeT COMHeHIlH. ABTopecJ1epaT rrOJIHOCTbIO 

COOTBeTcTByeT co.n;ep)l(aHIlIO .n;HCCepTaIIllIf. 

Pe3YJIbTaTbI .n;IfccepTaIIllll COOTBeTCTBYIOT rrOCTaBJIeHHbIM IIeAAM, MBAAIOTCM HOBhIMH If 

llHTepeCHbIMIl. T aR, B .n;IfccepTaIIIfIf BrrepBble 6bIJIa pa3pa60 TaHa TeOpeTIfqeCKM M o.n;eJIb 

3arrbIJIeHHOH 1l0Hoc<i>epbI Mapca Ha BbICOTax OKOJIO 100 KM, KOTOPM BKJIIOqaeT B ce6 M 

KIfHeTIfqeCKOe OrrIfCaHile rrbIJIeBOH KOMrrOHeHTbI rrJIa3MbI, orrllcaHlle JJ:llHaMIfKll 3JIeKTpOH­

1l0HHOH rrOJJ:CllCTeMbI 1l0Hoc<i>epbI, 3ap5.I,UKIl rrbIJIeBbIX MllKpOqaCTllU; II rrpoIIeccoB KOH.n;eHCaIIllIf 

rrepecblIIIeHHoro yrJIeKIfCJIOrO ra3a. Mo.n;eJIb yqllTbIBaeT pM.n; oc06eHHocTeH, crreIIIf<i>llqeCKllX 

.n;AA YCJIOBllH 1l0Hoc<i>epbI Mapca, B T.q. B3aHMo.n;eHcTBlle rrbIJIeBOH KOMrrOHeHTbI rrJIa3MbI C 

MOJIeKYJIaMll KOH.n;eHcaTa yrJIeKllCJIOrO ra3a II 3<i><i>eKTIfBHoe CHll)l(eHlle CllJIbI BM3Koro 

KHy.n;ceHoBcKoro TPeHH» B 30He rrepeCbllIJeHH». I10Ka3aHO, q TO B PaMKax pa3pa60TaHHOH 

M o .n;eJIll B pe3YJIbTaTe rrepeMemIfBaHIfM rrbIJIeBbIX CJIOeB rrepBllqHOrO 06JIaKa 3apo.n;blmeH 

OKa3bIBaeTCM B03MO)I(HbIM <i>opMIfpoBaHIfe CJIOIlCTOro rrJIa3MeHHO-I1bIJIeBOrO 0 6 JIaKa C 

XapaKTepHOH pe3KoH Hll)I(HeH rpaHIfIIeH. I1pollecc <i>OPMIfPOBaHIlM CJIOIlCTOro 06JIaKa 

cOrrpOBO)l(,ll;aeTCM POCTOM rrbIJIeBbIX qaCTIfII B I1epeCblIIIeHHbIX rrap ax yrJIeKllCJIOrO r a3a II llX 

3apM.n;KoH, q TO, B CBOIO o qepe.n;b, OKa3bIBaeT cYIIIec TBeHHoe BJIIfMHlle Ha .n;IlHaMIlKY 3JIeKTPoH­

1l0HROH COCTaBJljJIQIIIeH 1l0Hoc<i>epbI. tWyrllM Ba)l(HbIM <i>aKTOPOM, BJIH»IOIIIllM H a rrpou;ecc 

<i>OPMllPOBaHIfM CJIOIfCTOH CTPYKTypbI 06JIaKa, MBAAeTCM pa3BllTIfe B r a30 rrbIJIeBOH CIlCTeMe 

MapCIfaHCKOH lloHoc<i>epbI HeycTOHqnBOCTIl P 3JIeM-TeHJIopa. PaCqeTbI I10Ka3bIBaIOT, qTO B 

cJIyqae KpyrrHbIX MIfKpOqaCTIfII rrpoIIeccbI p a3pymeHIlM CJIOIfCTOH CTPYKTYPbI 06JIaRa 

BCJIe.n;CTBlle Ty p6yJIll3aIIllIf ra3a aTMoc<i>epbI, B03HllKaIOIIIeH 3a CqeT pa3BIfTIlM HeycTOHqIfBOCTIl 

P 3JIeM-TeHJIopa, OKa3bIBaIOTCM 3<i><i>eKTllBHee I1pOIIeCCoB, rrpIfBo,r:vrru;IlX K 06Pa30BaH1lIO 

CJIOIfCTOH CTPYKTYPbI, BCJIe.n;CTBlle qero rrpllHIIllrrllaJIbHO HeB0 3MO)l(HO c YIIIecTBoBaHlle 

4 




rrbIJJeBbIX 0 6 JIaKOB, COCTaBJIeHHbIX qaCTHUaMH KpyrrHoH MO)J;bI. A HaJIOrHqHOe 51BJIeHHe HMeeT 

MeCTO H B CJIyqae Cepe6pHCTbIX 06JIaKOB aTMOC<pePbI 3eMJIH. IIOKa3aHO, qTO B YCJIOBH5IX 

HOHOC<pePbI Mapca B pe3YJIbTaTe pa3BHTH5I KHHeTHqeCKOH HeYCTOHqHBOCTH OKa3bIBaeTC5I 

B03MO)KHOH reHepauH5I JIHHeHHbIX H HeJIHHeHHbIX rrbIJIeBbIX 3BYKOBbIX B03MymeHHH , HarrpHMep, 

COJIHTOHOB H HeJIHHeHHbIX rrepHO)J;HqeCKHX BOJIH. Haii)J;eHhl 3aKOH )J;HCrrepCHH H HHKpeMeHT 

p aCKaqKH JIHHeHHbIX BOJIH 3arrbmeHHOH H OHOC<pePbI Mapca, n OKa3aHO, qTO o n pe)J;eJI5IlOmee 

B03)J;eHCTBHe Ha CBOHCTBa nbilleBbIX 3BYKOBbIX COJIHTOHOB H HeJIHHeHHbIX nepHO)J;HqeCKHX BOJIH 

OKa3bIBaeT a.zlHa6aTHqeCKHH 3aXBaT 3JIeKTPOHOB (HOHOB) nJIa3MbI CTeHKaMH B03MymeHH5I. 

,lJ;ocToBepHOCTh nonyqeHHbIX pe3YJIbTaTOB He BbI3bIBaeT COMHeHHH BCJIe)J;CTBHe 

a)J;eKBaTHoro npHMeHeHH5I HCrrOJIb3yeMbIX MeTO)J;OB H lliHpOKoro cpaBHeHH5I TeOpeTHqeCKH 

rrpe)J;CKa3bIBaeMbIX BbIBO)J;OB C )J;aHHbIMH Ha6JIIO)J;eHHH. 

Pe3YJIbTaTbI, nOJIyqeHHble B )J;HccepTauHH , HMelOT cymec TBeHHYJO TeOpeTUqecK}'1O 

3HaQUMOCTh, nOCKOJIbKY MorYT 6bITb rrOJIe3HbI )J;AA pa3BHTH5I TaKHX HaYYflIbIX )J;H CUHrrJIHH, KaK 

<pH3HKa KOCMoca, aCTPOHOMIDI, <pH3HKa rrJIa3MbI , <pH3HKa aTMOC<pePbI , aKYCTHKa , TeOpeTHq eCKM 

<pH3HKa. KpOMe Toro, pe3YJIbTaTbI, rrOJIyqeHHble B )J;HccepTauHH, HMelOT npaKTuqecK}'1O 

3HaQUMOCT h )J;AA CrreIIHaJIHCTOB, 3aHHMaIOIIIHXC5I H3yqeHHeM rrpHpO)J;HbIX H JIa60paTop HbIX 

nJIa3MeHHO- rrbmeBbIX CHCTeM, C60pOM 3Kc rrepHMeHTaJIbHbIX )J;aHHbIX, KOCMHqeCKHM 

rrpH6opocTPOeHHeM. I13JIO)KeHHble B )J;HccepTauHH pe3YJIbTaTbI rrpe)J;CTaBAAIOT HHTepec )J;AA 

HCCJIe)J;OBaTeJIeH H3 I1HcTHTYTa KOCMHqeCKHX HCCJIe)J;OBaHHH P AH, I1HcTHTYTa 06meH <pH3HKH 

HM. A.M. IIpoxopoBa PAH, 06'be)J;HHeHHoro HHcTHTYTa BbICOKHX TeMrrep aTyp P AH, fHI( P<l> 

«TpOHIIKHH HHCTHTYT HHHOBauHOHHbIX H TepM05l)J;epHbIX HCCJIe)J;OBaHHH», <l>H3HqeCKOrO 

HHcTHTYTa HM. II.H. J1e6e)J;eBa P AH, I1HcTHTYTa aCTPoHoMHH P AH, f ocY)J;apcTBeHHoro 

aCTpOHOMHqeCKOrO HHcTHTYTa HM. II.K. lIlTepH6epra MfY HM. M .B. J1o MoHoco Ba, 

MOCKoBcKoro <pH3HKo-TeXHHqeCKOrO HHcTHTYTa (HayqHO-HCCJIe)J;oBaTeJIbCKOrO YHHBepCHTeTa) 

H )J;p. 

,lJ;Hcc epTaUH5I HaIIHCaHa )J;OCTaTOqHO 51CHO, cymecTBeHHbIX 3aMeqaIIHH K O<popMJleHHIO 

p a60TbI HeT. 

K He,uOCTaTI(aM pa60TbI MO)KHO OTHeCTH CJIe)J;YJOIIIee: 

1. 	 KaK CJIe)J;yeT H3 H3JIO)KeHHOrO Ha CTPaHHIIax 62--67, BpeM5I pa3BHTH5I HeYCTOHqHBOCTH 

P3JIe5l-TeHJIOpa rrpH orrpe)J;eJIeHHbIX 3HaqeHH5IX pa3MepOB H KOHueHTpauHH rrbmeBbIX 

qaCTHU rrJIa3MbI MO)I(eT COCTaBAATb OKOJIO CYTOK HJIH 60JIbllie. Y CJIOBIDI B rrJIaHeTHbIX 

HOHOC<pepax B TeqeHHe CTOJIb )J;JIHHHOr O rrpOMe)KYTKa BpeMeHH )J;OJI)I(Hhl HeH36e)I(HO 

BapbHpOBaTbC5I, qTO, O)J;HaKO, HHKaK He yqHTbIBaeTC5I aBTopOM p a60TbI. 

2. 	 3ap5l)J;bI rrbmeBbIX qaCTHU rrJIa3MbI B fJIaBe 2 paCCQHTbIBaJOTC5I COrJIaCHO 30H.D:OBOM 

MO)J;eJIH, O)J;HaKO rpaHHUbI ee rrpHMeHHMOCTH He 06CY)I(LJ:aIOTC5I. C JIe.uOBaJIO 6bI o6paTHTb 
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OT~enbHoe BHHMaHHe Ha B03MO~HOCTb HCrrOnb30BaHH~ 30~OBOH MO~enH HMeHHO B 

ycnoBHHX rrnaHeTHbIX HOHOC<pep, B qaCTHOCTH, B ycnoBH~X HOHOC<pePbI Mapca. 

YKa3aHHble 3aMeqaHH~ HHKOHM 06pa30M He CHH~aIOT ~eHHOCTH pa60TbI H He BnH~lOT Ha 

ee rronO~HTenbHyIO o~eHKy. .n:HccepT~~ «Ilna3MeHHo-rrbmeBM CHCTeMa B HOHOC<pepe 

M apca» rrpe~CTaBAAeT C060H 3aKOHqeHHyIO HayqHo-Hccne~OBaTenbCKyIO pa60TY H rronHOCTblO 

y~oBneTBop~eT TPe60BaH~ «Ilono~eH~ 0 rrpHcy~eHHH yqeHbIX CTerreHeH», 

yTBep~eHHoro I1oCTaHOBneHHeM IlpaBHTenbCTBa PC!> N2 842 OT 24 ceHT~6p~ 2013r., a ee 

aBTOp, Pe3HHqeHKO IOn~ CepreeBHa, 3acny:>I<HBaeT rrpHcy~eHH~ yqeHoH CTerreHH KaH~~aTa 

<pH3HKo-MaTeMaTHQeCKHX HaYK rro crre~HanbHOCTH 1.3. 1 «C!>H3HKa KOCMoca, aCTPoHoMH~» . 

.n:HccepT~HoHHM pa60Ta 6bma o6cy~eHa H o~o6peHa HayqHoM ceMHHape 

HM A.A . Pyx~3e C!>e~epanbHoro rocy~apcTBeHHoro 61O~~eTHoro yqpe~eHH~ HayKH 

C!>e~epanbHoro Hccne~OBaTenbCKoro ~eHTPa «I1HcTHTYT o6~eH <pH3HKH HM. A.M. I1poxopoBa 

POCCHHCKOH aK~eMHH HayK» (110C!> PAH) N2 1688 12 Ho~6p~ 2025 ro~a. OT3bIB COCTaBHn 

r naBHbIH HayqHbIH COTPy~HHK TeOpeTHQeCKOrO OT~ena IJ.eHTpa I1na3MeHHbIX If MHKpOBonHOBbIX 

TeXHonorHH l1HcTHTyra o6~eH <pH3HKH HM. A.M. IlpoxopoBa PAH, ~OKTOp <pH3HKO­

MaTeMaTHQeCKHX HaYK, rrp0<peccop I1rHaToB AneKCaH~p MHxaHnoBHQ. 

OT3bIB o6cy~eH H yrBep~eH Ha 3ace~aHHH Y QeHOr O COBeTa IJ.eHTPa rrna3MeHHbIX H 

MHKpoBonHoBbIX TexHonorHH C!>e~epanbHoro rocy~apcTBeHHoro 61O~~eTHoro yqpe~eHH~ HayKH 

C!>e~epanbHoro Hccne~OBaTenbcKoro ~eHTPa «I1HcTHTyr o6~eH <pH3HKH HM. A.M. Ilpox opoBa 

POCCHHCKOH aK~eMHH HayK» 19 Ho~6p~ 2025 r . (rrpoToKon N2 2). 

~.<p.-M.H . , r .H.C. , rrpo<p . 

.-1' I 19 HOH6 PH.2025 r . 

Ilpe~ce~aTenb YQeHOrO COBeTa TeOpeTHQeCKOrO OT.n:ena /7; /ryceHR-3a,l\e H.r. 
~.<p . -M .H., rrpo<p. 

CeKpeTapb YQeHOrO COBeTa TeOpeTHQeCKOrO OT~ena I BopoHoBa E.B. 
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