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o $zquanbHoro o[IroHeHT a Ha Avccepralll4ro

E z uxnrua Ap ap amu f e e op xo e uv u

(IIPEBPAIIIEHI4fl ATOMOB I,I MOJIEKyJI B MEX3BE3AHbIX
OB JIAKAX I4 OBPA3 OBAHI4B IIPEAEII OMO JIEKYJI>,

rrpeAcraBJreHHyro Ha covc aHkre y.renofi ererleHrr AoKTopa Szszro-
MareMaruqecKr4x HayK rro crerlr4arrbHocrlr 01.04.02 - (Teoperl{rlecKat Qnsur<a>

MOneKyn B

rlocBgrueHa

Acrpo$ra3r4Ka rro BceM coBpeMeHHbrM npeAcraBJreHr4rM o rnaccu$zKallvl4

HAYK OTHOCI4TC-S K HayKaM zg o6racru $uzurcu. CoorsercrBeHHo, Teoperl4tlecKaq

flBrrflerafl. neroropofi qacrblo reoperl{qecrofi Qusuru.
HayqHbrx c[equ€LnbHocrefi BAK He BKrroqaer raKr{e

acrpoQusura

Houesxrurypa
clerlr4aJrbHocTI4 KaK ((Teoperr4qecKat acrpoQrasl4Ka)) 14 (acrpoxl4v^vrfl>>, Ho

BKrroqaer 6olee o6qyro cneqvanbHocrb ((Teoperr4qecKat Quszra>, IrogroMy,

xor.rr Ar4cceprarllrl4 A.f.Erzx.sHa <llpenparqelr.lafl aroMoB kl

Me)K3Be3AHbrx o6rarax v o6pasonanue npe46uorraoneKyJl)),

HeKoropbrM BonpocaM vMeHHo reoperuqecxofi acrpo$usurz u aarpoxkrMkrr4,

err6op AHccepraHToM crrequarrbHocrr4 ((TeoperlrqecKa.fl Qu:ura> npeAcraBlrflerafl

o6ocnosaHHbrM.

HaAo orMerr{Tb, rrro Kpyr paccMarpr4BaeMbrx B Aucceprarlvrv BorlpocoB

(reu) u o6rerroB BecbMa rrrr4poK, no o6reAr,rn€n o6qefi reoperllrlecxofi 6azoit -
reopuefi paAr4ar\r4oHHo-xr4MLIqecKI,IX rpeBpalqeunfi (pearqufi) arovon Lr

MoneKyn B Mex3Be3AHbrx MoneKynf,pHbrx o6rarax. Cornacno onpeAeneHI,Iro I43

EP3, pa1kra\vroHHo-xzMr4qecKr,re peaKrllrr4 3To ((coBoKynHocrb Qzeraro-
xraMr,rqecKr4x rrpoqeccoB vr xr.rMr{qecKr4x rrpeBparqeuuit, [poI4cxoAtIrIVX B

pe3ynbrare nos,4eficrBtrfl Ha BerrlecrBo rroHr,r3r4pyroqero u3nyrresux. @uzl4qecKl,Ie

lpoqeccbr B3ar4MoAeitctsufl, r43nyrreHlrq c Be[IecrBoM, npeAlxecrByrcIIll4e orI4M

npeBparqeHr4qM, TaKnte paccMarprlBalor KaK craAl,Irc P.-x. p. Heroroprte v3

lpoqeccoB H npeBparqenzfi, cocraBJrf,rorqnx P.-". p., Moryr I4Merb Mecro npl4

geitcrvuu Ha BeqecrBo BaKyyMHoro V(D-zsnyqenvrs, oneKrpoHHoro y4apa,
gn eKTplrqe cKoro p a3p fl.Aa, npz n o rnorrleHprlr M o rrlHocrrz CB 9- xo r-e6 auuit, a raK)Ke

B KaBr4TarIr4OHHbrX rrOJrOCTf,X, CO3AaBaeMbrX ynbTpa3ByKOBhrM noJIeM B )KI{AKrrX

cpeAax.). llonsrHo, qro oro orrpeAeJreHr4e AoBonbHo o6rqee, Ho, TeM He MeHee, B

KoHreKcre MoneKynf,pnofi acrpoSz:urz neuorHoe. B acrpoQra:I4rlecKl4x
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ycnoBr4rx 6onrruyro ponb r,rrpaer He roJrbKo xdcrrcoe yJrbrpaSuoreronoe (YO)
r43nyqeHr4e Lr yAapHrre (crorrHoBrrreJrbnrre) npoqeccbr, Ho r4 KocMr4qecKr4e nyqv.
I4ouzgaqrlr BerrlecrBa BcneAcrBr4e nos.4eficrBr4r grr'rx Saxropon onpeAenrer rr ero

Qzaz.recroe cocrorHne, 14 xr4Mr4qecKyro oBoJrrcrlr4ro, o6ecreqzBa.s pe3Kylo

aKTr{Br{3arIZrc pa3nuqHhrx xuMr4qecKr4 B3ar4MoAeitcrsufi,. I,I:yuenuro raKr4x

Qusuro-xr4Mr4rrecKux [poqeccoB B rrrexsn6:4HoM Lr oronoge€3AHoM BelrlecrBe

rrocBrrleHbr ycvnvrfl MHoII4x ytIeHbIX, onyonl4KoBaHbl Aec-f,TKr4 Tbrcqq HayqHbIX

pa6or (nponepeno unofi no 6ase AaHHbrx ADS). Koue.rHo, Aocrl4rHyr
KoJrocc€urnrrfi nporpecc, no nc€ xe rHorr,re Bonpocbr (npo6neurr) ocrarorcr
nepeur€nubrMlr. Bor sAecb, B rrovcKe orBeroB Ha 3TLr HepelreHnrre npo6JreMbr, 14

HaxoAr4Tc{ Kpyf ocHoBHbrx HayqHbrx r.rHTepecoB ALrccepTaHTa.

luccepraHT orrurcbrBaer rlenb Aprcceprarlr4r4 AoBoJrbHo o6qo -<<ocnosHofi
Ilenbro pa6 orrr flBrrr'er c fl r4 c cn eAo B aHvre Bo3MoxHocrefi p aAr4 arlr4 oHHo -

xr,rMr4qecKr'rx IlpeBpaulelIvu aToMoB kr MoneKyn B Mex3Be3AHbrx MoneKynf,pHbrx

o6rarax.> (cla. crp. 4 anropeQepara). MuoroqzcJreHHbre rJraBbr Ar4acepra\vLr
[ocBqlleHbr, ecrecrBeHHo, 6onee KoHKperHo cQopvrynr4poBaHHbrM BonpocaM

(npo6neruau). BonpocoB MHofo, rr B rleJrrx 6oree uy6oxoro aHarrr.r3a pa6oru ra

Aocrllx{eHIaft aeropa -fl orpaHr,rqycb cneAyrcrqrz,uukr3 Hr4x, clpynnr4poBaB rro

HecKoJrbKy rnaB Ar4 ccepTarlr{r{ :

l. HoeHe 3HaHufl o6 o6pa:oBaHurr4 r,r 3Bonroqvv re4flHrrx o6onoqer

BoKpyr ryrorrnaBKr4x [brJrr4HoK B MoneKynrpHbrx o6rarax;
flpo6nevrbl BbrlrkrBaHr4fl nbAoB B oKpecrHocrf,x ropruux 3Be3A;

BosAeficrBl4e nporoHoB coJrHeqHolo Berpa Ha JrbAbr e CorHeqHofi

cr4cTeMe;

4. flocre ilcrBvrfl npoxo)KA euuit CorHe.rHofi cucrevrbr cKBo3b

MoneKynrpHbre o6lara Ha arMoc$.py 3eulu.

2.
a
J.

Cpasy orMerry, r{To rro Kax{AoMy r43 gTr,rx BorrpocoB At4ccepraHT floflyqun
HOBbre BaxHbre pe3yJrbTaTbr.

HauHy c n.1. lluru saxHefiurufi KoMrroHeHr rr,rexsn€s4nofi Lr

ororogsdsAHofi cpeAbr. [ocrarovHo y)Ke roro, rrro Harxa nJraHera Aa v Apyrr4e

rrJraHerbr s Hauefi u Apyrrrx rrJraHerHbrx cucreMax o6pa:oBarracb, B KoHeqHoM

LITore, I43 Mex3BesAHofi rrhrJrr4. [axe Bo3HLIKHoBeHUe )Kz3HLr Ha rrnaHere Mo)Ker

6urr recHo cB-{3aHo c rocMu.recrcofi rrbrJrbro. B xoJroAHbrx o6racr-f,x

nporonnaHerHblx Ar4cKoB rrbrJu4HKr4 cocrorr u3 TyronnaBKr4x r4ep, o6uqno
cr4JrkrKarHbrx vtlutu rpa$uronrrx (6onrruar qacrb Koropbrx o6pasonanacr B

BelrlecrBe, I4creKaIorIeM r43 sedsA Ha no3AHr4x cra4trqx ssd r4uofi oBonrcrlr4u), u

oKpyx{aroull{x orr4 s4pa o6ono.rer (vaulti1 Iuy6) u3 saudpsrunx neryr{r4x
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(nraon). JIe4xHue <ruy6rr> Ha MeJrKrrx (ue 6onee 0,1 ux) r4pax-rlblJrl4HKax

HaMep3aror eule B rrJrorHbrx MoJreKynrpHbrx o6rarax (MO). Osu coAep)Kar

MHO|O pa3nI4qHbIX BIAAOB MOJIeKyJI, B T.q. OTHOCT4TeJIbHO rrpocTbre OpraHI,IqeCKLIe

coeAr4HeHvrfl.) vr MoryT 3areM cyrqecrBeHHo BHAot43MeH-f,Tbcq KaK n MO, TaK r{ B

rlpororlnaHerHhrx Ar4cKax. @zgu.recrckre u xr4MlzqecKr4e Lr3MeHeHr4fl. B reAqHbIX

MaHTr,rqx rrbrJrr,rHoK- cJrolr(Hufi rcoruuJreKc rrpoqeccoB. OAem I43 Ba)KHeiuttux

pe3ynbraroB grr4x rrpoqeccoB o6paaonanrae cJro)KHbIX, B.T.q. Tq)KeJIbIX,

opraHr,rqecKrrx coe4nueHr,rft. Tar qro o6pasonaBrxl4ecr B nporonnaHerHblx

ArrcKax JrbAr4crbre rena c KaMeHLTcrbrMr{ BKpalreHr4-flMu (xouere:ravranz) yxe
Hecyr s ce6e pa:noo6pa3Hbre opraHr{qecKr4e coeAr4HeHLIt.

Snonroqrar nbAoB B 3Harrr4TemHofi c erreHr4 orrpeAen-sercfl

xr4Mr4qecKuMr4 peaKrlkr_f,Mr4, crr4MynnpyeMbrMr4 p€BnnqHbrMr4

$arropanru. llpo4nzxeHr4ro B noHlrMaHr,rr4 KoMrrJreKca 9Tr4x

eaxHefirxee HarrpaBJreHrre acrpoQuu4trecKlrx Lr acrpoxLrMr{qecKlrx LrccJreAosaHzfi.

,{uccepraHT 3Aecb nn€c csofi BrroJrHe gavrernrrfi BKnaA. On nnepBble BecbMa

AeranbHo pacctrrzran cKopocrb ocarKAeHnr MeraHa Ha rpa$uroeue uluttu

cllJrlrKarHbre rlbrJrrzHKr4 B ycnoBr4{x cxrlrMaroqvxcfl, MoneKyn-flpHblx o6raxos.
llorasano, qro BHarrzile npoqecca BbrMep3aHlr-f, coAep)KaHr4e MeraHoBoro nbAa

MOXeT AaXe [peBOCXOAr4Tb COAepX{aHHe BOATHO|O nbAA LI 3aTeM, 3a BpeMf,

elKarvfl o6rara, ycraHaBnvBaercfl Ha ypoBHe 10-20 oh. flpu sroM rroKa3aHo, tITo

Ao3br o6ryveuz.rr nbAoB nporoHaMr4 KocMr.rqecKr{x nyvefi B 3HaqrlTeJIbHoM o6relae

craHAaprnux o6raKoB rrpeBbrrrraror noporoBbre 3Harreuutl ueo6xoAzMble Artr
vHnrJna\vrr4 paArzarlr4oHHo-xr4Mr4rrecKr,rx [peBparqesuit JIbAoB vr ux cnaecefi B

cJroxHbre coeAr4HeHr4r (nonzrou4eHcarJLrn B cJrox{Hbre wru$aruuecKLIe

apoMarr4qecKue yrneBoAopoAbrc orHoclrreJrbHbrM coAepx{aHr{eM nopqlxa I -5

I4 T.TI.

JIrArr ua6mo4arorc-a He roJrbKo B xonoAHux MO v npororrJraHerHblx

AracKax, Ho AarKe u s o1racrf,x BoKpyr roprqr4x :ndl4, Harrpr{Mep B rIJIaHerapHbIX

ryMaHHocrrx (lIT). [zcceprarr flBlrflercq npeAcraBr{reneM rpaAr,rrlkroHHoir, Atrs,

acrpoSuszru B Aprr,rennn rrrKoJrbr gKcrreproB, 3aHrrMalorlllxc[ reopzefi

rrnaHerapHbrx ryMaHnocrefi. B 4racceprarJuvr paccMorpeHbr Bonpocbl BbDKvrBaHvrfl

nbAoB B rrnaHerapHbrx ryMaHHocrrx. Peqr ug.er o6 o.reHr MonoAbrx rlnaHerapHblx

TyMaHHocrqx. CaMbre MonoAue IIT (znor4a Ha3hrBaeMbre npororlnaHerapHblMl4

TyMaHHocrrMr,r - ltrIT) ero KoporKo)Kr{Byrrlue [epexoAHble o6rer<rrr Ha

oBonrorlrdonnofr cr a4vru Mex(Ay :n ds4auz, H axoA.srq prMr4a fl. H a acr{Mrrroru.re c xo z
BerBr4 rr{raHToB (ABf), u co6crseHHo rrJraHerapHbrMlr ryMaHHocrtMLI. llepexo4

pa4nar\voHHo-
proHr{3yroq14 Mkr

npoqeccoB

VI

%)

or noqrr4 cSepzuecxofi ueAreHHo pacxrrrpflronlefic-f, Maccr4BHofi, ouroczrenbHo
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xonoAHofi ra3o-rrbrJreBofi o6ore.rrcz BoKpyr 3Be3Abr na ABf K cyrqecrBeHHo

acQepuunofi BblcoKokIonzgosaHHofi (n qenrpzurrnofi vacr:u) TyMaHHocrr4, Ha

Qopl,lapoBaHrle roropofi oKzt3brBaer MorrlHoe BJrrrrHrre BbrcoKocKopocrnofi

(cornu 14 Tbrcfl-llr, rnr/c) ssesAHufi Berep or rleHTpalrnofi ropa.refi 3Be3Abr, Ao

KoHIIa He u3yqeH. MopQororzr MonoAbrx IIT orJrlrqaercf, or lIlIT, Ho B

cneKTpax ecm 6orbrrroe (Hacne4crneHnoe) cxoAcrBo. Tar Bo BHeruHr{x cJrorx

IIIIT LT MonoAblx IIT na6nro4aerc.rr MHoxecrBo MoneKyn (r uacrHocrra nogrr).
Bo4a na6nroAaercr Aax{e B Br'rAe JrbAa. T.e. na Ar4HaMr4rrecrofi rrrK€ure rtclr3Hr4

fIfIT B rIJrorHbIX 14 xoJloAHhrx BHerrrHr4x cro.f,x c6pacrrnaevrofi o6oloqru nbAbr

ycrreBaror o6pasonauc.a u AalKe npooBonrorlr4oHr.rpoBarb.

o6napyxr.rBarorcr cBkrAerenbcrBa cyrqecrBoBaHns. HapflAy c
Hanpuuep,

auopQnrru u

KpLIcraJInI,IqecKoro BoArHoro nbAa. 3ro o.reHb r{HTepecHoe -rrBJreHue, rpe6yroqee
TeopeTr4trecKofo paccMoTpeHvrfl. ,.{HccepraHToM rroKa3aHa Bo3MoxrHocrb

cyulecrBoBaHnfl, H2O u CO nbAoB sa SpouroM Ar{ccorJvrarJvrkr e IIT Lr rroKa3alro,
rITo reoperLrqecKoe coAepxaHrre BoAqHoro nbAa B IIT 3aBVcr4T (rar y
AuccepraHTa, Ho t 6u Hanucar ocropoxHee (Koppenr4pyer)) or gna.reHzfi

rloroKa BblcoKooHeprerllqecKlrx qacrr,rq. Ha rpr'rMepe uoloAofi TyMaHHocrr{

NGC6302 IroKa3aHo xoporuee couraclre na6nroAaeMoro Lr reoperkrqecKoro
gHaqenrafi coAep)KaHr4q nbAoB.

JIIAU rIoA Bo3AeftcrsueNa r,roHLr3yror{r4x Lr Apyrux Qarropon rlcrrbrrbrBaror

3HaqLITerbHbIe Sz:uro-xkrMkrqecKLre H3MeHeuulHanpLrMep, B p.rrAe rrpoBoAnMbrx

B pzrlHblx crpaHax ra6oparopHbrx gKcnepkrMeHToB, uttvrcupyrorrlux yanoBufl

o6lyveHlar JIbAoB B ColHe.rHofi crrcreMe V(D-ra:nyreHr4eM ColHrIa u
corHeqHblM BeTpoM, rrpoAeMoHcrpr{poBaHhr oqeHb cJroxHbre r4 BDKHbre Ant
rIoHVMaHI4s gBorIoIIHIl opraHIlKI,I s CorHeqHofi cucreMe Il3MeHeHLrfl, B qacrHocrrr

o6pasoraHlae opraHl{qecKr4x BerrlecrB or npocrefiruux Ao oqeHb r.f,xerofi
opI'aHI4KI4 (r.". aerrefi). InccepraHr LrccneAoB€rrr aos4eficrau.r Ha nbAbr

coJlHertrHoro Berpa u r€LrraKTrrqecKr.rx KocMr4qecKlrx rtyqefi (Kn).OH paccqr4T€ur

gHepferl{qecKl4e rlorepI4 qacrLrq KJI s 12 nerqecrBax - aH€Lrrorax nbAoB, 3areM

paccqllTiul cKopocrLI o6nyueHzr H Ao3br AJrr grlrx nbAoB 14 rroKa3€ur, qro sHepr:rr,lr,

louotqenuofi m4auvr Ha [oBepxHocrLr ren Ha oKpauuax Colue.rHofi cncreMbr

Ha ITIKaIIe - I vtru rer, AocraroqHo Anr r{x cyqecrBeHHoro z3MeHeHr4s. 3ro
BaxHo Ar-fl MHoTLIX acIreKToB LrccneAoBaHnfl. Conneqnofi cr4creMbr. flpune4y
JIIIITII oALIH rIpI{Mep AonroneplroArrqecKue KoMerbr o6rr.{uo cqr4Tarorc.s

HocureJrrMlr rrcxoAHoro, Henepepa6oranHoro BerrlecrBa, u3 Koroporo
o6pasonalncr reJla Comreqnofi cucreMbr. Petylrrarrr, lonyqeHHbre

AuIccepraHToM, 3acraBJrrror K gToMy rroJroxeHrrro orHecrr,rcb Kplrrr4qHo. llo
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rpafiHefi Mepe, BHeruHr4e cJror4 Aaxe gr rx, oqeHb 4ar€rux or Connqa o6texron,
Moryr 6rrrr yx(e cyqecrBeHHo. I43MeHeHbI.

llpo6nevra nocle,qcrnzfi rpoxo)KAeunit ConHe.IHofi cncreMbl cKBo3b

MoneKyn{pHbre o6lara [pr{BneKaer BHuManue yudnblx yxe napy AectrKoB ner.

Oco6rrfi rorqoK Aura ny6nuraqr4fl, KHvrrvr (Solar journey:the significance of our

galactic environmenl for the heliosphere and Earth. Ed. P.C.Frish, Springer,

2006). Kcraru, Ar{ccepraHr rBr-flercr coaBropoM (nruecre c H.Fahr) rnanrt l1
(Accretion of interstellar material into the heliosphere and onto Earth) erofi

Kraccuqecr<ofi KHLrru.

llpo6nevra HHTepecna eul€ 14 TeM, qro oHa zM er rIpIlKJIaAHoe, xorfl 14

BecbMa or.4ar€Hnoe Bo BpeMeHu 3HatreHue. OHa orHocuTcs K T.H. KJraccy

acrpo$usr{qecKr4x yrpo3. ,{uccepraHr - t43BecrHbrfi srcuepr uo srofi npo6nevre.

Colnequaf, cr4creMapa3 B HecKonbKo AecrrKoB MprJrnuoHoB ner npoxoAl4T r{epe3

guQQysHble Me)K3nes4urre o6raxa (roHqenrpa\r4fl rracrI,III Ao 102 crta-3), v Ha

rroprAoK pe)Ke - rrepe3 6olee rrJrorHbre MoneKynf,pHbre o6rara (ronqenrpar\r4fl
aracrr,rq He MeHee 10' cvr-'). ,{uccepraHT rroKa3arr, HcrroJrb3yfl pa3pa6orannyto rzu

qucneHHyrc MoAenb r€r3oBoro (uefirpanbHoro BOAOpOAHOfO) TeqeHI4f,,

o6rerarorqero reJrr4ocQepy, qro rerr4ocSepa Monter 6urr cxara Ao pa3MepoB

op6uru 3eurz 14 Korr4qecrBeHHo orleHkrn rroroK BoAopoAHbIX aroMoB,

rrpoHr4Karoulr{x rtpv oroM B arrraoc$epy 3eunu. lloror aroMoB BoAopoAa,

rrpoHr4Karoqr4x B rr,resoc$epy, KaK gro BrIepBbIe

AOCTaTOTIeH Anfl CBr3brBaHZiI MOneKyJI O3OHa

rloKa3aHo AIdCCepTaHTOM,

B raoln0uqr4poBaHHoM

arruocQepHoM rlr,rKJre Klrcnopo p.d, e nezs6exHbrMlr cepbe:Hrruz KrI4MarLIqecKI4MI4

rrocneAcrBvrflMvt. V.Ier BlrvrflH:afl oKcprAoB a3ora, o6ycroereHHblx qacrullaMn

aHoM€urbHbrx KocMr.r ecKr4x ttyueit, Ha crparocSepnufi o3oH, TaK)I(e yKa3blBaer Ha

Bo3Mo)KHocrb yMeHbrrreHr4r ero (orona) co4epx aHr4fl.

K coxaleHprro, Arlcceprarlrlr He Jrr4rueHa otreBHAHbIX HeAocrarKoB.

O.reHr 6onrurofi crrr4coK 3arparlrBaeMbrx BonpocoB He rIo3BonI,IJI

ArrccepraHTy rrpoBecru r43JroxeHr,re c paBHoit u Aoctaroqnofi creueHblo rly6unrr.
Ecrr rJraBbr (nyuure cKa3arb rnanru) a)K rro 7-8 crpanzq! (Haupl4Mep, rrasst T u

14). Brrua4rr oHr4 MeJrKo. floxoxe, rrro Ar4ccepraHT He or{eHb rIbIT€LIIct

cocraBlrrb Lr3 orAeJrbHbrx pa6or (rnan) csqgHrrfi TeKcr. lloeronry B Al4ccepraIJr4kr

AoBonbHo MHoro Heo6ssareJrbHbrx noBTopoB H ecrb Bler{arreHl,Ie HeKoroporo

cyu6ypa. llpzuep neo6-f,sareJrbHoro noBTopa: Ha crp. 7 'rurlew ( Aocraror{Hylo

Anfl vrHnrJnvrpoBaHr4fl pa4r4ar\kroHHo-xr,rMr{qecKr.rx peaxqufr c o6pa:onaHl4eM

cnoxHbrx opraHr4qecKrzx coeAr,rHeHrafi (yrneeoAopoAoB, aMkrHoKI,IcJror, u t.n.) za
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BpeMq )Kr43Hr4 o6raros 50 vrnn ner, npaKTr4qecKr4 Bo BceM o6revre o6rara.>>.

9epe: ABe crpoKlr gror reKcr rroBTop.rrercr.

Kax .q IIoHIJI, pe3ynbrarbr rJraBbr 15 ne 6:.lrl.u ouy6nuxoBaHbr. Bosuoxuo,
oHr4 HarrpaBJreHbr 4nr uy6nvrKar\w B xypHzln ApSS, Ho KaKoB 6y4er pe3ynbrar

rloKa HelrcHo. T.e. na MoMeHT Har'krcaHurfl. Ar4cceprarlvv gror Marepv€L[ eul€ He

npouren cepr€suyro HayrrHyro gKcrreprr43y, r4 npeAcraBJrrrb ero 3Aecb He crorrno

6u.
Heroropue pe3yJrbrarbr, BhrHocr,rMbre Ha 3arrlr4Ty, cQopnrynr4poBaHbr

BecbMa MHorocJIoBHo Lr cyrb rronoxenzfi pa3MbrBaerc.a. llpuuep: SoprraynkrpoBKa
pe3ynbrata 2, Haqr4Haroulaflcfl. co cJroB ((rrocKoJrbKy...)) HacroJrbKo pacnnbrBrrara,
tITo BbrAeJrr,rrb ocHoBHyro MbrcJrb (utm urrcnu) oqeHb rpyAHo. Boo6ule B prAe

rlono)KeHr,rfi, nuuocl4Mblx Ha 3arrlr.rry, B Koropux rpe6yercr [pocro u qdrxo

cQopvrynl4poBarb rroJror{eHr,re, BbrHocr4Moe Ha 3arrlr4Ty, AnccepraHT rrbrraerc{

AoBonbHo cyla6ypno r43Jrox{r4Tb 14 nocraHoBKy

r4ccneAoBaHnvr, kr ocHoBHyro apryMeHTarlr4ro. 3ro
OCHOBHO|O TIOCbIJIA.

I4cnomsoBaHr're nr4Teparypbr He BcerAa roqHoe. Haupzuep, Ha crp.57
rII4raeM <(Rawlings et al. 1992, 14 ccbrJrKlr ravr). Bcle.4crnr4e voHkr3ar\w KJI-uz,
nrIJII4HKII o6ra4aror 3apf,AoM, r,r napaMerp C. ) rr4TbrBaer gneKTpocrarr4rrecrufi

eS$err: C" = L Anfl nefirpanrHblx, v C": 1,+ (16.71,'1,0-a/aT), Ann

3apflKeHHbIX rIbInr4HoK). Tyr cpasy HecKonbKo HeKoppeKTHocrefi. Bo-nepBbrx,

3aps1 IIbIJII4HKLI B gTrrx ycnoBr4rx o6ycnonnvBaercfl 'He uouuzanlueit, a

a,qcop6qnefi erercrpoHoB r4 rroroMy orpr4rlareren. Bo-sropbrx, B crarbe Rawlings

et al. 1992, vr3 roropofi B3rra gra Sopvryna, oHa AaHa Anfl rrbrJrrrHKr4

QzrcuponaHHbrM 3ap.rrAoM -1, a C" (n opraruu€rne npocro C) yvurbrBaer 3aprA He

IIIIJIHHKH, a rrpvru aroqefi K rrbrJrr.rHKe rracrr4rlbr r{ Qopuyna Aalaa Als kroHoB

sapr4olr *1.

.{uccepranr cra6o orcJrex(r4B€Lrr cBexue HayqHbre ny6tuxaquu. B

c

HC

o6urzpnoM crrr4cKe nr4reparypu (ncero 507 ccrrnor) na pa6oru rocneAHr{x 5 rer
Apyrl4x aBTopoB 3a nocJreAnze 5 Jrer ccbrJroK eABa ua6npaetcr Aecrrox.O6 oroM

xe cBl4AerenbcrBylor, Hanpr4Mep, Qpasu rvrr'a (HenpepbrBHo rrorroJrHreMoro

6asxa AaHHIIX TIMIST (McElroy et al. 2013)> Ha crp. 57. Tor Kro, orcrre)Kr4Baer

npofpecc n grofi cQepe, 3Haer, qro c 3roro caMoro 2013 r 6aza AaHHbrx UMIST
HC IIOIIOJIH-flIACb.

.{uccepranr nopa3vreJrbHo 6ecue.rHo orH€ccs K rpe6onauurvr

rrpo0JreMbr,

v npr4BoAr,rT

14 MeTOAr,rKy

K pa3MbrTr4ro

oQoprurnenua Al{cceprarlr4r4. Ovenu4uo, rrro ueo6xoAzl,rofi srr.rurrofi TeKcra
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pe3yJrbTaTeTaKofo

3S

Hep-f,rxnnBoro noAXoAa K
o S oprr,rn eHuro Ar4 c c epr a\Lrp\ oH a BbI3bIBaer cneAylorlu e 3 aMeqaHuf, :

o Hyuepaqun pucyHKog. Couacno u npaBLIJIaM

3ApaBOMy CMbICny I4nnrOCTpaIIuu CJIeAyer

o$opvrnenux v rpocro
HyMepoBarb (apa6crzrrau

quSpauu) crnosnofi Hyvrepaquefi ro BceMy reKcry Al,Iccepralluu vlrr4 B

rrpeAenax rax4ofi rJraBbr. B tocleAHeM cnyqae HoMep r4nnlocrpallupl cocroI4T

r43 HOMepa fJraBbr v noprAKoBoro HoMepa vnnrocTparll4ll, pas4eldunrtx

ro.rxofi. llpuvrep roro KaK AoJrx{Ho 6rrrr: Pucynor l.l - HazueHoBaHVe

plrcyHKa. B npe4crasreHHofi x<e Ar{cceprarJnu pr4cyHKH HyMepyrorct BHyrpI4

rnas 6es yKa3aHr4.rr HoMepa uraBbr. Eoree rofo, LlHorAa HyMepaIII4x re.4drc-a

BHyrpr4 KaKoro-ro p€BAena rJraBbr. Hanpnvrep. B pasaene 5.6 cBo-fl HyMepaqu-f,

pr{cyHKoB, He cBr3aHHafl, c HyMepaqueir B rJraBe 5. llosroMy B srofi rJIaBe

rrocJre puc.7 Ha crp.l07 crcgyer prlc.1 na crp. 109, a IIoroM puc.2 u r.A. Tax
rrro B oAHofi fJIaBe HaxoAr,rrc-fl no HecKoJIbKo pkrcyHKoB c oALIHaKoBbIMI4

HOMepaMr.r, a Bo scefi Ar4cceprarlr4t4 r4nJrrocrpaqrafi c oAr4HaKoBbrMI4 HoMepaMkl

4ec-arru! [axe HeIroH{THo, KaK Mo)KHo 6uro rrporrycrl4Tb croJlb

cyqecrBeunrrfi 4eSerr o$opunenur.
o Ta )Ke epyHAa c Hyvepaqueil ma6nuq. Haupzvrep,3&ra6nwrcir 1 na crp. 193

cpa3y cneAyer ra6r'u4a 5 na crp. 199.

o Kaqecmlo pucyHKoq. Pucynru cnerlr4€urbHo 14 eAprHoo6pa:no Anfl. AuaaepraIII4I4

He noAforaBJlplB€tltvtcb, a cKonllpoBaHbr r43 pa3HbIX ucrorrHl{Kon. .{raccepraHT

Aa)Ke He npunen vrx K rrpr,rMepHo oAr4HaKoBoMy ruracrirra6y (c4enarr oro

Mo)KHo 6rrro oqeHb 6ucrpo vr npocro), rlooroMy ecrb cI4JIbHo

repep€BMepeHHbre pr4cyHKr4 (nanpzuep, pvc.l na crp. 98, puc.4 Ha crp. 133 u

r.,q). O e4ranoo6p a3vvr uagrtuc eir Ha pvrcyHKax H er 14 p equ.

o HanucctHufl Qopuyn AaHbr pa3HbrMr4 lrpu0rauu (uoxno cpaBHl4rb, Hanpl4Mep,

lra;i.vcanLrn Sopvryn (2.2.2), (2.2.7) u (9.2). llpuraroulue ro pa3MepaM u

Har-.r4caHvto rupra$rrr (rar 14 pr4cyHKz) rurn-aA-f,T npotBJIeHI4eM noAXoAa (I,I

TAK COI{,IIET).

o Ccutnrcu He BcerAa ecrb, TaM rAe r,rM rroJro)Keuo 6rrrr. Hanpuvrep, Ha crp. 20

[epequcneHbr r4crronb3yeMbre n pa6ore MoAenr4 r4 rrpofpaMMHble KoMrIneKcbI

CLOUDY, ASTROCFIEMISTRY, CLAWPACK, Ho coorBercrByrorlll4x

ccbrJroK uer. BnporreM ccbrrKr4 cAenaHbr, Ho ropa3Ao rro3)Ke (na CLOUDY-ua
51 crp., na ASTROCFIEMISTRY- na 55 crp., Ha CLAWPACK- na 55 crp).

llocre4uze 3aMeqaHI4t, KoHeqHo, He cJrr4rxKoM cylqecrBeHHbr, Ho raKl4x MeJIKHX

florperrrHocrefi, 6pocarorqvrxcfl B rJra3a npr{ BHr4MareJrbHoM rlTeHurvr, AoBonbHo

uuoro.A Bor orterlaroK B TeKcre.u4cceprar\vru orleHb Mzlno.
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-fl uo rroHrrHbrM [pr4qprHaM He Aenaro 3aMeqaHr4fi.f,grrroeoro

BCe X(e OTMeqy, IITO B TeKCTe, AOBOnbHO MHO|O HeyAaqHbIX

HarrplrMep: ((KocMlrrrecKurM o6rerrau, Qyr*r4uoHupytott4uJvt

3(

xapaKTepa, Ho

nrrpaxenzfi,
3aAonfo Ao

coAep)KaHHro

AHCCepTaqUf,M.

o6paaonanzs 3euru> (crp. 13).

llonyuenHbre aBTopoM Ar{cceprarlr4rl HoBhre Bax(Hbre pe3ynbrarbr Mo)KHo

rnanvr$zqLrpoBarb KaK KpyrHoe AocrrDreHr4e e o6racrri reoperz.recrofi Qra:urz
(acrpo{usuru). [zccepraqzx BbrrroJrHeHa Ha BbrcoKoM reoperlrtrecKoM ypoBHe.

OcHoeHrre pe3ynbrarbr ALrcceprar1.vvr ony6rurroBaHbr B MHoroqr4cJreHHbrx

pa6orax B BeAyrrIVX HayqHbrx zs4anu.rx. B anropeQepare coAep)KaHl4e

Ar{cceprarlrrz r.r3noxeHo noJrHo kr npaBlrnrno. fIpaBAa, HeprrrrJrr4Boe o$opvuenue

Ancceprarluu cyqecrBeHHo cHrDKaer BrreqarJreHlre or pa6oru. O4narco, ro
Arrcceprallu{ yAoBnerBoprer rpe6onaHr,rxl,r K AoKTopcKI,IM

Cvzraro, .rro e€ aBTop 3acny)Kr4Baer IIpI4cPKA elJnfl. eIr,ty yueHofi

crerreHu AoKTopa Szszro-vrareMaruqecKlrx HayK rro crequ€urbHocrLr 01.04.02 -
((TeoperrrqecKar Qz:zra>.

rrneH-Kopp. PAH B.M.IIIycron

<flo4uucb pyKr4

4zperrop I4u
qneH-Kopp. n.B'.EucuKano

18 l,rapra


