
YTBEP)l(,[I;AIO 

HpeKTOp CAO PAH, 

«03 » HIOH~ 2025 ro,n:a 

OT3hiB BE,IJ;YI__QEH OPfAHll3AIJ;flll 

<l>e,n:epanbHoro rocy,n:apcTBeHHoro 6IO,n:)l(eTHoro yqpe)l(.l1:eHH~ HayKH Cnen:HanhHOH 
acTpo¢H3HqecKo:H o6cepBaTOpHH PoccHHCKOH aKa,n:eMHH HayK (CAO PAH) Ha ,n:HccepTaU:HIO 

I(ypHKOBa fpHropH~ HHKonaeBHqa «llccne,n:oBaHHe MoneKynoi NO KaK noTeHU:HaJibHoro 
6HOMapKepa B aTMoc¢epax 3K30IIJiaHeT>>, npe,n:CTaBneHHYIO Ha COHCKaHHe yqeHOH CTeneHH 

KaH,n:H,n:aTa <l>H3HKO-MaTeMaTHqecKHX HayK no cnen:HanbHOCTH 1.3 .1 <f>H3HKa KOCMOCa, aCTpOHOMH~ . 

,lJ;HCCepTaU:HOHHM pa6oTa I(ypHKOBa fpHrOpH~ HHKOnaeBJiqa nOCB~IUeHa pemeHHIO 
aKTYaJibHOH npo6neMbl COBpeMeHHOH acTpOHOMHH no nOHCKY noTeHU:HaJibHO 06HTaeMbiX 
3K30IInaHeT. 3¢¢eKTHBHOH CTpaTerHeH pemeHH~ 3TOH 3a,n:aqH cqHTaeTC~ nOHCK B aTMOc¢epax 

3K30nnaHeT cneKTpaJibHbiX nHHHH MOneKyn, KOTOpbie MOfYT CBH,n:eTenbCTBOBaTb 0 HaJIWIHH 
6HonorHqecKo:H aKTHBHOCTH Ha nnaHeTe. TaKHe MoneKynhi npHH~To Ha3biBaTD 6HoMapKepaMH. B 

,n:HccepTaU:HOHHOM Hccne,n:oBaHHH r . H . I(ypHKOBa npe,n:naraeTC~ paCCMOTpeTb MOneKyny NO B 

KaqecTBe noTeHU:HaJibHOfO 6HOMapKepa. 3Ta MOneKyna ~Bn~eTC~ np~MbiM HH.D:HKaTOpOM Nz-02 
.D:OMHHaHTHOH aTMoc¢epbl, KOTOpM MO)I(eT c¢opMHpOBaTbC~ Ha nnaHeTe 3a cqeT 6HonorHqeCKHX H 

reonomqecKHX npou:eccoB. NO ~Bn~eTc~ nepcneKTHBHhiM 6HoMapKepoM .n:n~ noHcKa Ha 
3K3onnaHeTax B ynoTpa¢HoneTOBOM ,n:Harra3oHe ,n:nHH BOnH c noMOJUbiO co3,n:aBaeMoro B PoccHH 

KOCMHqecKOfO TenecKona (KT) «CneKTp-Y<l>». 3TO ¢opMHpyeT npHKna,n:HOH HHTepec K 
nocTaBneHHOH 3a,n:aqH. 

ITonyqeHHbie B ,n:HccepTaU:HOHHo:H pa6oTe pe3yni>TaThi, HecoMHeHHO, o6na,n:aiOT BhiCOKo:H 
HayqHo:H u:eHHOCTbiO H HOBH3HOH. B pa6oTe BnepBbie noKa3aHo, qTo cneKTpanbHbie nHHHH NO 

B03MO)I(HO 3apemcTpHpoBaTh c noMOJUhiO KT «CneKTp-Y<l>» B aTMoc¢epax THnHqHbiX 
cynep3eMenh H MHHHHenTyHOB, KOTOpbie HaXOMTC~ B 30He 06HTaeMOCTH y 6onee aKTHBHbiX qeM 

ConHn:e 3Be3,n: cneKTpani>HbiX KnaccoB G H K. ITpe,n:enhHbie paccTo~HH~ ,n:o 3K3onnaHeT .n:n~ 

o6Hapy)l(eHH~ NO cocTaBn~IOT .n:o 8 nK y cynep3eMenh, H .n:o 30 nK .n:n~ MHHHHenTyHoB. ITo 
pe3ynoTaTaM HCCne,n:OBaHH~ c¢opMHpOBaH CnHCOK H3 7 3K30nnaHeT, KOTOpbie BOH.D:YT B HayqHyiO 

nporpaMMY KT «CneKTp-Y<l>» c u:enbiO noHcKa NO B HX aTMoc¢epax. ,[I;AA pemeHH~ 

nOCTaBneHHOH 3a,n:aqJi COHCKaTeneM pa3pa6oTaH KOMnneKC nporpaMM, C nOMOJUbiO KOTOporo 
B03MO)I(HO Mo,n:enHpoBaTI>: 1) o6pa3oBaHHe NO B N 2-02 aTMoc¢epax nnaHeT; 2) cneKTpor 

nponycKaHH~ H H3nyqeHH~ NO; 3) OTHOIIIeHHe cHrHana K IIIYMY, Heo6xo,n:HMoro .n:n~ pemcTpaU:HH 
cneKTpaJibHhiX nHHHH NO c noMOJUbiO KT «CneKTp-Y<l>». Pa3pa6oTaHHbie qHcneHHble KO.D:hi 
n03BOn~IOT HCCne,n:oBaTb COCTO~HHe 3eMHOH TepMoc¢epbl B o6naCTH pa60Tbl HH3KOOp6HTaJibHbiX 
cnyTHHKOB, H nernH B ocHoBy Kani>Kyn~Topa 3Kcno3HU:HH «CneKTpa-Y<l>». 3TO no,n:qepKHBaeT 
npaKTHqecKyiO 3HaqHMOCTb ,n:aHHOH pa60Tbl. 

Co)J.ep:tKauue pa6oTLI 

,lJ;HccepTaU:H~ r. H . I(ypHKOBa COCTOHT H3 BBe,n:eHH~, qenrpex fnaB H 3aKniOqeHH~. 

IToJIHhiH o6neM pa6oThi cocTaBn~eT 167 cTpaHHU:, BKniOqM 31 pHcyHoK H 10 Ta6nHu:. CnHCOK 

nHTepaTypol co,n:ep)I(HT 230 HaHMeHOBaHHH. 
Bo Bse)J.euuu o6ocHOBbiBaeTc~ aKTYaJihHOCTh ,n:HccepTaU:HOHHo:H pa6oTbi, ¢opMynHpyiOTC~ 

n:enH H 3a,n:aqH pa60Tbl, pacKpbiBaeTC~ HayqHa~ HOBH3Ha H npaKTHqeCKM 3HaqHMOCTb, 

YKa3hiBaeTc~ nHqHhiH BKna,n: coHcKaTeAA. 



B rnase 1 rrpose~eH aHarrH3 cospeMeHHoro cocTo~HH~ rrpo6rreMhl rroHcKa MorreKyrr 

6HOMapKepOB B aTMOC<l_)epaX 3K30IIITaHeT: rrpe~CTaBITeHbl 06IIIHe KpHTepHH K Bbi6opy 

6HOMapKepoB; IIpOaHaiTH3HpOBaHbl CIIeKTpaiTbHbie OC06eHHOCTH IIOTeH.QHaiTbHbiX 6HOMapKepOB, 

KOTOpbie MO:>KHO 06Hapy:>KHTb C IIOMOIIIblO COBpeMeHHbiX TerreCKOIIOB. fio pe3yiTbTaTaM aHaiTH3a 

Bbi~erreHa MorreKyrra NO B KalfecTBe HaH6orree rrepcrreKTHBHoro H Ha~e)I(HOro 6HoMapKepa ~M 
rroHcKa Ha 3K3orrrraHeTax c rroMOIIIhiO yrrhTpa<l_)HorreTOBbiX MHCCHH, TaKHX KaK KT «CrreKTp-Ycl>». 

B rnaBe 2 rrpe~CTaBITeHO OIIHCaHHe pa3pa6oTaHHOfO COHCKaTerreM KOMIIITeKCa rrporpaMM 

~rr~ orrpe~erreHH~ ycrroBHH, rrpH KOTOpbiX B03MO)I(HO o6Hap~HTb MorreKyrry-6HoMapKep NO B 

aTMoc<)lepax 3K3orrrraHeT c rroMOIIIbiO rrrraHHpyeMoro K JarrycKy KT «CrreKTp-Ycl>». KoMrrrreKc 

BKITIOlfaeT B ce6~ 3 MO~errH, KOTOpbie 06'be~HHeHbl e~HHbiM IIOTOKOM ~aHHbiX: a) MO~eiTb TeiiiTOBOfO 

H HeTerrrrosoro o6pa3oBaHH~ NO B N 2-02 aTMoc<)lepax rrrraHeT 3eMHoro THrra; 6) MO,l(errh .ll:IT5I 

rrocTpoeHH~ crreKTpos H3ITYlfeHH~ H rrporrycKaHH~ NO B crreKTparrbHbiX y-rrorrocax B 6rrH)I(HeM Ycl> 

,l(Haiia30He ,l(ITHH BOITH; B) MO,l(eiTb paclfeTa OTHOIIIeHH~ CHrHarra K IIIYMY, He06XO,l(HMOrO .ll:M 

pemcTpau;HH crreKTparrbHbiX rrHHHH MorreKyrr B aTMoc<)lepax 3K3orrrraHeT B rrpe,l(errax 3a,l(aHHoro 

BpeMeHH Ha6ITIO.l(eHHH. B frraBe IIO.ll:p06HO o6cy)l(,l(aeTC~ BaiTH,l(a.QH~ MO,l(erreii, B XO,l(e KOTOpOH 

6biiTO IIOKa3aHO XOpOIIIee COOTBeTCTBHe IIOITYl.J:aeMbiX pe3yiTbTaTOB C pe3yiTbTaTaMH Ha6ITIO,l(eHHH 

NO B 3eMHOH aTMoc<)lepe H MO.ll:eiT5IMH .ll:pymx asmpos. 

B rnase 3 rrpe.l(cTasrreHbi pe3yrrhTaTbi pact.IeTOB o6pa3osaHH~ MorreKyrrhi NO B N2-02 

aTMoc<)lepax 3K3orrrraHeT y aKTHBHbiX 3Be3,l(. IIo pe3yrrhTaTaM pact.IeTOB rroKa3aHo, lfTO co~ep)l(aHHe 

NO Ha 3K3orrrraHeTax y aKTHBHbiX 3Be3.ll: MO)I(eT cymecTBeHHO yserrHlfHTbc~ 3a ct.IeT ee o6pa3oBaHH~ 

B peaK.QHH 0 2 C Ha,l(TeiiiTOBbiMH aTOMaMH a30Ta, KOTOpbie 3<l_)<l_)eKTHBHO o6pa3YJOTC~ BO BpeM~ 

BbiCbmaHHH 3rreKTpOHOB B sepxHIOIO aTMoc<)lepy rrrraHeTbi. 3a ct.IeT 3Toro HeTerrrrosoro KaHana 

rrpHpocT KOH.QeHTpau;HH NOB aTMoc<)lepe MO)I(eT cocTaBHTb 2 rrop~.ll:Ka serrHlfHHbi (no cpasHeHHIO 

C TeiiiTOBbiM KaHaiTOM) - OH HMeeT ITHHeHHbiH xapaKTep IIpH yseiTHlfeHHH IIOTOKa 3HepmH 

BbiCbiiTalOIIIHXC~ 3ITeKTpOHOB. 

B rnase 4 HCCITe,l(yeTC~ B03MO)I(HOCTb o6Hap~eHH~ MOITeKyiTbl NO B aTMOC<jlepax 

3K3orrrraHeT 3eMHoro THrra c rroMOIIIbiO KT «CrreKTp-Ycl>». OcHOBHbiM pe3yrrhTaTOM ,l(aHHoro 

HCCITe~OBaHH~ ~BIT~IOTC~ rrpe,l(eiTbHbie paCCTO~HH~ OT 3eMITH ,!(0 3K30IIITaHeT, rrpH KOTOpbiX 

perHcTpau;H~ cHmarra co «CrreKTpa-Ycl>» B03MO)I(Ha rrpH SIN 2: 3, a CYMMapHoe speM~ Ha6rriO,l(eHHH 

He rrpeBhiiiiaeT 200 t.Iacos Ha6rriO.ll:eHHH (8 op6HT KT «CrreKTp-Ycl>»). IIo pe3yrrhTaTaM 

rrpose,l(eHHbiX pact.IeToB 6bmo rroKa3aHo, lfTO rrpe,l(errbHbie paccTo~HH~ M~ o6Hapy)l(eHH~ NO Ha 

3K30IIITaHeTaX B 30He 06HTaeMOCTH y CIIOKOHHbiX 3Be3,l( COITHelfHOfO THIIa He rrpeBbiiiiaiOT 1 IIK. 

0.l(HaKo, rrpe,l(eiTbi o6Hap~eHH~ NO MoryT yserrHlfHTbC~ .ll:O 8 H 30 rrK .ll:IT~ cyrrep3eMerrb H 

MHHHHeiiTYHOB, KOTOpbie HaXO,l(~TC~ B 30He 06HTaeMOCTH y aKTHBHbiX 3Be3,l(, H IIO,l(Bep)l(eHbi: a) 

HHTeHCHBHbiM BbiCbiiTaHH~M 3ITeKTpOHOB B aTMOC<jlepy (c IIOTOKOM 3HepmH 80 3pr CM- C-
1
) , H 6) 

BbiCOKHM rroTOKaM )l(eCTKOro Ycl> H3ITYlfeHH~ (paBHbiM 5-TH corrHelfHbiM XUV -rroTOKaM). IIo 

pe3yiTbTaTaM HCCITe.l(OBaHH~ OT06paHbl 7 3K30IIITaHeT, HaH60rree IIO,l(XO.ll:~IIIHX ,!(IT~ IIOHCKa B HX 

aTMoc<)lepax MorreKyrrhi NO c rroMOIIIhiO «CrreKTpa-Ycl>». 

B 3aKnJO'ICHHH rrpe,l(CTaBrreHbl OCHOBHbie HTOfH BbiiiOITHeHHOH ,l(HCCepTa.QHOHHOH pa60Tbl 

H 06C~,l(aiOTC~ HeKOTOpbie HarrpasrreHH~ .ll:aiTbHeHIIIHX HCCITe,l(OBaHHH. 

,IJ:oCTOBepHOCTh pe3ynhT3TOB, ny6nHK3UHH H anpo6aQH.H pa60Thl 

,[(OCTOBepHOCTb rrorrylfeHHbiX pe3yiTbTaTOB, IIOITO)I(eHHH H BbiBO,l(OB o6ecrrelfHBaeTC~ 

rrpHMeHeHHeM o6ocHoBaHHbiX TeopeTHlfeCKHx MO,l(erreii . Barr:u,l(a.QH~ pa3pa6oTaHHbiX MO,l(erreii 

IIOKa3arra XOpOIIIee COOTBeTCTBHe C pe3yiThTaTaMH Ha6rriO,l(eHHH MOITeKyiTbi NO B BepxHeH 

aTMoc<)lepe 3eMrrH, H c MO,l(err~MH .ll:pyr:ux asmpos. TaK)I(e .ll:OCTOBepHOCTb IIO.ll:TBep)l(.ll:aeTc~ 

rry6rrHKa.QHeH IIOITYlfeHHbiX pe3yiTbTaTOB B 6-TH CTaTb~X B peu;eH3HpyeMbiX )l(ypHarrax H3 CIIHCKa, 

peKoMeH.ll:OBaHHoro BAK. Pe3yrrhTaThi rrpose,l(eHHbiX Hccrre.l(oBaHHH 6hlrrH rrpe.ll:CTasrreHhi Ha 12-TH 

BCepOCCHHCKHX H Me)l(,l(yHapO.ll:HbiX KOH<jlepeH.QH5IX. 

Bee pe3yiTbTaTbi, BbiHOCHMbie Ha 3aiiiHTy, rrorrylfeHbl aBTOpOM B pe3yiTbTaTe COBMeCTHbiX 

Hccrre,l(oBaHHH, orry6rrHKOBaHHbiX c coasmpaMH B HaylfHbiX cTaTb~x. AsTop rrpHHHMarr rrp~Moe 

Herrocpe,l(CTBeHHOe ylfaCTHe B HaiiHCaHHH BCeX CTaTeH. f. H. I(ypHKOB CaMOCTO~TeiTbHO IIOITYlfHIT 



OCHOBHhle pe3ynhTaTbi, npe.[{CTaBneHHbie B .[{HCCepTai.J;JUi:, aKTHBHO yqaCTBOBan B nOCTaHOBKe 

3a.n:aqH, nocTpoeHHH Mo.n:eneH:, aHanH3e H o6c}')K)J:eHHH pe3ynhTaToB Hccne.n:oBaHlfjJ. 

0TMeTHM HeKOTOpbie 3aMe1JaHHSI K pa60Tbi: 

1) Hcnonh30BaHHe HeKoppeKTHhiX TepMHHOB. XoTg HanpaBneHHe Hccne.n:oBaHHH 

3K30nnaHeT j{BngeTCjJ oqeHb MOnO.[{biM B MHpOBOH aCTpOHOMHH, OC06eHHO B pyCCKOjJ3bi1JHOH ee 

qacTH, TeM He MeHee onpe.n:eneHHag HOMeHKnazypa .n:a)Ke B pyccKOjJ3bi1JHOM cerMeHTe y)Ke 

cnO)l(Hnach. 3anHcaHHhie B TeKcTe .n:HccepTa:U:HH o6o3Ha1JeHlfjJ «cyrrep-3eMng» H «cy6-HerrTyH>> 

gBngiOTcg KanbKOH c aHrnHHCKHX cnoBoo6pa30BaHHH «Super-Earth» H «Sub-Neptune» (HnH «Mini­

Neptune»), HO B COBpeMeHHOM pyccKOM jJ3biKe TepMHHbi «cyrrep3eMng» If «MHHHHenTyH» (HnH 

«cy6HenTyH>>, no aHanOfHH C «Cy63eMng», «MHHH3eMng») 3anHCbiBaiOTCjJ CTpOlJHbiMH 6yKBaMH 6e3 

Hcnonh30BaHlfjJ .n:eqmca rrocne npHcTaBKH. 

B TepMHHe «30Ha noTeH:o;HanbHOH o6HTaeMOCTH» cnoBo «rroTeH:o;HanhHag» nmimee. 

I10HjJTHO, lJTO C TOlJKH 3peHlfjJ HayKH TepMHH «30Ha IIOTeH:U:HMbHOH o6HTaeMOCTH» 6onee 

KOppeKTeH, lJeM «30Ha 06HTaeMOCTH», HO nocne.[{HHH y)Ke CnO)l(Hncg B pyCCKOM jJ3biKe (TaK )Ke, KaK 

If B aHrnHHCKOM «habitable zone»). illHpOKO H3BeCTHO, lJTO B aCTpOHOMHH MHOfO TepMHHOB 

cno)l(Hnoch HCTOpHqecKH, qacTo He oTpa)KaiOT CYTh gBneHlfjJ H rrpHMeHjJIOTcg npocTo KaK y.n:o6Hbie 

KopoTKHe o6o3Ha1JeHlfjJ qero-nH6o. K rrpHMepy, acTpOHOMHlJeCKHe «MeTannhi» BKniOlJaiOT B ce6g H 

XHMHlJeCKHe HeMeTannbi, «nnaHeTapHbie TYMaHHOCTH» He HMeiOT OTHOI.I.IeHlfjJ K nnaHeTaM (HnH 

OlJeHh onocpe.[{OBaHHOe), «CBepXHOBbie» BOBCe He gBnjJIOTCg HOBOpO)K.[{eHHbiMH 3Be3.[{aMH, If T . .[{. 

2) Bee oTo6paHHhie B pa6oTe 3K3onnaHeTbi, noTeH:o;HanhHO npHrO.[{Hhie .n:ng o6Hapy)KeHlfjJ 

NO c noMOI.UhiO «CneKTpa-Y<l>», 6bmH OTKpbiThi MeTo.n:oM nyqeBbiX cKopocTeH:, H c 6onbi.I.IoH: 

BepOSITHOCTblO TpaH3HTHbiMH He gBngiOTCjJ. HeKOTOpbie H3 CHCTeM, B KOTOpbiX HaXO.[{jJTCjJ 3TH 

nnaHeTbi, .[{OnOnHHTenbHO HCCne.[{OBanHCb Ha npe.n:MeT HaKnOHa nnOCKOCTeH op6HT, a TaK)Ke 

noHCKa TpaH3HTOB (HanpHMep, t Ceti, HD 10180, HD 69830), H 6hmo noKa3aHo, lJTO HX nnaHeTbi 

He smngiOTCjJ TpaH3HTHbiMH. TaK)Ke, IIOCKOnhey 6onbi.I.IHHCTBO nnaHeTHbiX CHCTeM SIBAAIOTCSI 

«nnOCKHMH», T.e • .[{HHaMHlJeCKH XOnO.[{HbiMH, TO 06Hapy)KeHHe TpaH3HTOB XOTjJ 6hi O.[{HOH nnaHeTbi 

B CHCTeMe cymecTBeHHO yBenHlJHBaeT BepOjJTHOCTb 06Hapy)KeHHSI TpaH3HTOB If y KaKHX-HH6y.[{h 

.n:pyrHx nnaHeT B Toil )Ke cHcTeMe. O.n:HaKo, npe.n:cTaBneHHhiX B .n:HccepTa:U:HH CHCTeM HeT B 

HbiHenmeH: BepcHH KaTanora TpaH3HTHhiX KaH.n:H.n:aTOB TESS. 

3) Bee OT06paHHbie .[{ml nOHCKa 6HOMapKepOB B .[{HCCepTa:U:HH 3K30nnaHeTbi no npH3HaKy 

MaCChi OTHOCSITCjJ K HenTyHaM HnH MHHHHenzyHaM (.n:a)Ke He K cynep3eMmiM), npHlJeM 3TO B 

nyqrneM cnyqae, - ecnH HaKnOHhi Hx op6HT He cnHliiKOM BenHKH OTHOCHTenhHO nyqa 3peHlfjJ. B 

npOTHBHOM cnyqae, H3-3a napaMeTpa HaKnOHa op6HTbi i B Bbipa)KeHHH m·sin(i), peanbHO 3TH 

nnaHeTbi MOfYT OKa3aTbCjJ fa30BbiMH fHfaHTaMH. 

HenTYHbi If MHHHHenzyHbi He j{BnSIIOTCSI XOpOliiHMH 06beKTaMH .n:ng noTeH:U:HMbHOH 

06HTaeMOCTH, a 3Ha1JHT If .[{ng nOHCKa y HHX 6HOMapKepOB, XOTjJ HeKOTOpbie H3 TaKHX Bei.UeCTB Ha 

(MHHH)HenzyHaX MOryT 6hiTb 06Hapy)KeHbi (K npHMepy, MeTaH, BO.[{a), HO HMeTb a6HoreHHOe 

npOHCXO)K.[{eHHe. 

YlJHThiBag coBpeMeHHhie 3HaHlfjJ o TaKoro THna rrnaHeTax, MO)KHO c orpoMHOH 

yBepeHHOCThiO yTBep)K.n:aTb, lJTO (MHHH)HenTyHhi o6na.n:aiOT cnHI.I.IKOM rrnoTHhiMH aTMoc¢epaMH H3 

Bo.n:opo.n:a-renHg, nH6o H3 6onee TjJ)KenhiX BemecTB, a .n:ocTaTOlJHO TOHKHe aTMoc¢epbi, 

.n:onycKaiOI.UHe npHCYTCTBHe )Klf.[{KOH BO.[{bi, MMOBepogTHbi. ITo .[{aHHbiM Ha6niO.[{eHHH .[{a)Ke 6onee 

cHnhHO ocBemeHHhie po.n:HTenhcKoH: 3Be3.n:oH:, qeM 3eMnH H BeHepa rrnaHeThi c MaccaMH 6onee 3-4 
Mace 3eMnH C 6onbliiOH BepogTHOCTblO HMeiOT 6onee HH3KHe nnOTHOCTH, lJeM MO)KHO 6binO 6bi 

O)Klf.[{aTb OT nnaHeT C CHnHKaTHbiM COCTaBOM, a 3Ha1JHT OHM HMeiOT 3aMeTHYI0 .[{OniO neTylJHX 

Bei.UeCTB B CBOeM COCTaBe. .lJ:ng Hafnj{.[{HOCTH, aTMoc<IJepa BeHepbi, HMeg IIOlJTH B 90 pa3 6onee 

MaCCHBHYIO aTMoc<IJepy, lJeM y 3eMnH, yBenHlJHBaeT ee OnTHlJeCKHH TpaH3HTHbiH pa.n:HyC Ha 120-
130 KM, T.e. npHMepHO Ha 1%, lJTO He CHnbHO BnlfgeT Ha ee cpe.[{HIOIO nnOTHOCTb, 3Ha1JeHHe 

KOTOpOH .[{a)Ke C yqeTOM TOni.UHHbi aTMOC<IJepbi He C.[{BHraeT nnaHezy B o6naCTb OKeaHH.[{ If 

MHHHHenTyHOB no .[{One neTy<IHX BemeCTB. Ho y MHOfHX .[{a)Ke HarpeTbiX MHHHHenTyHOB 

H3MepeHHaSI cpe.n:mm nnOTHOCTb CnHliiKOM HH3Ka .n:ng 06bSICHeHlfjJ ee npHCyTCTBHeM TOHKOH 



aTMoccpephi, no.uo6Hoii aTMoccpepe BeHephi, TeM 6onee 3eMHOH. ITo onpe.ueneHHIO, 

(MHHH)HenTyHbl- 3TO nJiaHeThi C aTMOCcpepaMH, no cpaBHeHHIO C KOTOphiMH aTMOCcpepa BeHephi, 

COCTaBJI5!10lQrui OKOJIO 10-4 ee nOJIHOH MaCChi, 5IBJI5IeTC5! oqeHh TOHKOH. 

0)1(H)laeTC5!, qTo MHHHHenTYHhi B 30He o6HTaeMOCTH 3a BpeM5! )Kll3HH COJIHu;enO)l06HhiX 

3Be3.U MoryT coxpaH5!Th CBOH o6nmpHhie aTMoccpephi .ua)l(e npH MeHhiiiHX Maccax, qeM 3--4 Macchi 

3eMJIH. 

qpe3BhiqaifHO MOlQHhiH napHHKOBhiH 3cpcpeKT B nJIOTHOH aTMOCcpepe He n03BOJIHT 

cyrn:ecTBOBaTb OKeaHy H3 BO)lhi B 06hJqHOH )I(H)lKOH cpa3e B JII060M MeCTe KOHCepBaTHBHOH HJIH 

OnTHMHCTHqecKOH 30Hhi 06HTaeMOCTH 3Be3)l. BMeCTO 3TOro, Ha MHHHHenTyHaX nO)l BHeiiiHeH 

aTMOCcpepoif, Bep05ITHO, npHCYTCTByeT TOJICThiH, B ThiC5J:qH KM, CJIOH BO)lhi B CBepxKpHTHqeCKOM 

COCT05IHHH. Bo.ua MO)KeT 6hiTh CMeiiiaHa C .UpyrHMH JieTyqHMH KOMnOHeHTaMH, HaiipHMep 

BO.UOpO.UOM-reJIHeM, ymeKHCJihiM ra30M, MeTaHOM. B my6oKHX CJI05IX CBepxKpHTHqeCKOH 

060JIOqKH npH OrpOMHhiX TeMneparypax H )laBJieHH5IX npOHCXO)lHT paCTBOpeHHe ropHhiX nopO.U B 

BO)le, n03TOMY pe3KOH rpaHHU:hi C CHJIHKaTHhiM 5I)lp0M TaK)I(e O)I(H)laTh He npHXO)lHTC5!. KpoMe 

TOro, XHMHqeCKHe peaKU:HH B TeX YCJIOBH5IX MOryT nopO)I()laTh 3K30THqecKHe COe)lHHeHH5!, K 

npHMepy, MOHOCHJiaH, Ha HeKOTOpOH my6HHe CaM o6pa3yiOlQHH CJIOH ryMaHa-o6JiaqHOCTH. 

AMMHaK H a30T )Ke MOryT 3cpcpeKTHBHO paCTBOp5!TbC5! B BOCCTaHOBHTeJihHOM MarMaTHqeCKOM 

oKeaHe. 

Ha.u CBepxKpHTHqecKHM «OKeaHOM» aTMOCcpepHrui BO)la Ha nJiaHeTe B KJiaCCHqecKOH 30He 

o6HTaeMOCTH o6pa3yeT CJIOH 06JiaKOB. TaM MOryT H)lTH )lO)I()lH. 3TOT o6JiaqHhiH CJIOH -

e)lHHCTBeHHOe MeCTO Ha (MHHH)HenTyHaX, r.ue BO)la MO)KeT HaXO)lHThC5! B 06blqHOM )Kll)lKOM 

COCT05IHHH B BH)le KaneJieK. 3apO)I()leHHe H pa3BHTHe KaKHX-TO cpopM )Kll3HH B 06JiaqHhiX CJI05IX 

5IBJUieTC5! npe)lMeTOM 6y.UylQHX HCCJie)lOBaHHH. 

4) B Ta6nHu;ax 7 H 10 OIIIH6Ka B Ha3BaHHH CHCTeMhi - BMecTO HD 31527 3anHcaHo 

HD 31257. 

YKa3aHHhie B OT3hiBe 3aMeqaHH5! He CHH)I(alOT o6rn:yiO nOJIO)I(HTeJihHyiO ou;eHKY 

)lHCCepTaU:HH, He BJIH5IIOT Ha OCHOBHhie BhiBO)lhi H nOJIO)KeHH5!, BhiHOCHMhie Ha 3alQHry. 

3aKmoqenHe 

,l.(HccepTaU:HOHHrui pa6oTa U,ypHKOBa rpHropH5! HHKOJiaeBHqa «I1ccne.uoBaHHe MOJieKyJihi 

NO KaK noTeHu;HaJihHoro 6HoMapKepa B aTMoccpepax 3K3onnaHeT» y.uoBJieTBOp5IeT Tpe6oBaHH5IM 

BAK, npe.uo5IBJI5IeMhiM K KaH.UH.UaTCKHM .UHCcepTau;H5IM, 5IBJI5IeTC5! 3aKoHqeHHhiM HayqHhiM 

HCCJie)lOBaHHeM, cyrn:ecTBeHHO )lOnOJIH5IIOlQHM B03MO)KHOCTH nOHCKa 6Hoccpep npH Ha6JIIO)leHH5IX 

noTeHU:HaJihHO npHrO)lHhiX )lJI5! )Kll3HH nJiaHeT. Co.uep)KaHHe )lHCCepTaU:HH COOTBeTCTByeT 

cneu;HaJihHOCTH 1.3 . 1. <l>H3HKa KOCMOCa, aCTpOHOMH5! (no cpH3HKO-MaTeMaTHqecKHM HayKaM). 

ABTOpecpepaT )lHCCepTaU:HH B nOJIHOM o6oeMe OTpa)l(aeT OCHOBHhie pe3yJihTaThi, noJiyqeHHhie B 

pa6oTe. CoHCKaTeJih U,ypHKOB rpHropHH HHKOJiaeBHq 3aCJIY)I(HBaeT npHCY)K)leHH5! eMy yqeHOH 

CTeneHH KaH)lH)laTa cpH3HKO-MaTeMaTHqeCKHX HayK no cneu;HaJihHOCTH 1.3 .1 <l>H3HKa KOCMOCa, 

acTpOHOMH5!. 

TeKcT oT3hiBa o6cy)l(.ueH H yTBep)l(.ueH Ha acTpocpH3HqecKoM ceMHHape CAO PAH 3 HIOH5! 

2025 r. 

,l.(HpeKTop CAO PAH, 

KaH)lH)laT cpH3HKO-MaTeMaTHqeCKHX HayK 

Ten.+7 988 918 90 37 

email: gval yavin@gmail. com 

HayqHhiH cOTPY.UHHK CAO PAH, 

KaH)lH)laT cpH3HKO-MaTeMaTHqeCKHX HayK 

Ten. +7 988 918 29 85 

email: gdamir-85@mail.ru 

r. r. Ban5IBHH 

,[(. P. ra.ueJihiiiHH 
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