
OT3hIB 
oqrn:u11aJihHoro onnoHeHTa n .cp.-M.H. CaKepHHa Cepre51 MHxai:fJioawrn 

Ha .nHccepTaUHOHHYIO pa6oTy TianKoaoi:f AHHhI CTaHHCJiaBOBHhI 

"YqeT BJIHHHHH DbIJieBor o a3p030JIH ua BOCCT3HOBJieuue cne1n paJihHOro 

K03<f>«f>u~ueuTa HpKOCTH q epuor o MOpH no cnyTHHKOBbIM JJ,3HHblM 11
' 

npe.ncTaBJieHHYIO Ha COHCKaHHe yi;IeHOH CTeneHH KaH)lH)laTa cpH3HKO-MaTeMaTH1-IeCKHX 

HayK no cneUHaJihHOCTH 1.6.17 - 0KeaHOJIOfH51 

Pa3Bifftte MeTO.llOB JlHCTaHUHOHHoro 30HJlttpoBamrn 3eMJIH, BKJIIOtia51 anropHTMhI 

BOCCTaHOBJiemrn uaeTa OKeaHa (HJIH cneKTµaJihHhIX K03cpcpHUHeHTOB 51pKOCTH) H 

onpe.neJieHH51 ero 6.HoonTHtieCKHX xapaKTepHCTHK, coxpaH51eT CBOIO 3KTY3JibHOCTb B 

CB513H c nocT051HHhIM coaeprneHCTBOBaHHeM CHCTeM KOCMHYeCKHX Ha6JIIO)leHHH, a TaIOKe 

yToqHeHHeM HarnHx npe.ncTaaneHHH 06 oKpy)J<aIOllleH cpene 11 pa.nHaUHOHHhIX nepeHocax 

(B3aHMO)leHCTBirnx). Tipe.ncTaBJleHHa51 pa6oTa KacaeTC51 O)lHOH 113 aKTYaJihHhlX H CJIO)J<HhIX 

3a.naq pa3BHTH51 aJiropHTMOB aTMOCcpepHOH KOppeKUHH cnyTHHKOBhIX .naHHhIX B cnyqa51x 

Ha6JIIO)leHHll MOpCKOll noaepXHOCTH qepe3 lllJieH:cpbI nhIJieBhIX BhIHOCOB H B npH6pe)KHhIX 

aKBaTopH51X, nonaep)KeHHhIX BJ1H51HHIO KOHTHHeHTaJlhHhIX 3arp513HeHHH aTMOCcpepbI. 

HaY1rnaH uosu1ua .UHccepTau110HHOti pa6oThl TianKoaoi1 A.C. cocTOHT a: 

1) pa3pa60TKe aHaJIHTHt.J:eCKOM cpopMy Jlhl onHChIBaIOllleM BJ1H51HH51 nhrneaoro a3p030J151 Ha 

H3Mep51eMyIO 51pKOCTh Ha aepxHeM rpaHHU aTMOCcpephI; 2) oueHKe OlllH60K aTMOCcpepHOM 

KoppeKUHH npHMeHHTeJihHO K pa3HhIM aTMOCcpepHhIM ycnOBH51M B aKBaTOpHH qepHoro 

MOp5I; 3) pa3pa60TKe H anpo6auHH aJiropHTMa nonOJlHHTeJlhHOM aTMOCcpepHOll KoppeKUHH 

cnyTHHKOBhIX .naHHhlX no 51pKOCTH MOp51 npH HaJIHlJ:HH lllJiei:fcpa flhIJieaoro a3p030J151. 

,ll.ocToBepuocTb noJiyt.J:eHHhIX pe3yJihTaTOB o6ecnet.J:eHa TeM, t.J:TO B pa6oTe 

HCnOJlh30BaJIHCh o6menp H3HaHHhie MO)leJlH H anropHTMbI aTMoccpepHOM KOppeKUHH, a 

TaIOKe .naHHhie peaJihHhIX H3MepeHHM onTHt.J:eCKHX xapaKTepHCTHK MOp51 H aTMoccpepbI c 

HCnOJlh30BaHHeM arreCTOBaHHOro o6opynoaamrn (AERONET-OC). HOBhie anropHTMhl 

aTMOCcpepHOM KOppeKUHH npOlllJlH anpo6au1110 Ha .naHHblX peaJihHhlX H3MepeHHH H 

He3aBHCHMhIX pact.J:eTOB. 

IIpaKTnqecKoe 1uaqeuue pa60Tbl COCTOHT B TOM, l!TO pa3pa6oTaHHhIM aJiropHTM 

nonOJIHHTeJihHOH aTMOCcpepHOH KoppeKUHH n03BOJI51eT cymeCTBeHHO yMeHhlllHTh 

norpernHOCTh BOCCTaHOBJleHH51 K03cpcpHUHeHTOB 51pKOCTH MOp51 npH flbIJieBhIX BhIHOCax H 

pacrnHp51eT rpaHHUhI HCnOJlh30BaHH51 pe3yJihTaTOB cnyTHHKOBhIX Ha6JlIO)leH.HH B 

pa3nHqHhIX aTMoccpepHhIX yc110BH5IX. Tionara10, tITO YKa3aHHbiti aJiropHTM MO)KeT Hai1TH 

npHMeHeHHe He TOJlbKO )lJl51 onpeneneHH51 6HOOnTH1leCKHX xapaKTepHCTHK MOpCKOH 

noaepXHOCTH, HO H .npyr11x 061,eKTOB )lHCTaHUHOHHOfO 30H.UHpoaamrn 3eMJ1H. 

CTeneub o6ocuosauuocTu uayq ub1x noJiomeuuu H noJiyYeHHhIX pe3yJihTaToB. B 

nayx Hayt.J:HbIX nOJ10)J<eHH51X, BbIHeCeHHbIX Ha 3a1llHTy , OTpa)KeHbl pe3yJlhT3Tbl aHaJ1H3a 

OlllH60K CTaH.napTHhIX anropHTMOB aTMOCcpepHOH KOppeKUHH cnyTHHKOBbIX H3MepeHHH 

cneKTµaJibHhIX K03cpcpHU.HeHTOB 51pKOCTH MOp51, B03HHKal01llHX npH Ha6JIIO)leHHH qepe3 



nhrneBbie lllneH:Q:>bI. HaTypHhie l13Mepemrn 11 1-rncneHHhie oueHKH o6ocHoBaHHO 

TIO,[(TBep ,L1J1Jll1 np11q1rny l1CKa)l(eHlfM l1 He06XO,[(l1MOCTb yt-:IeTa TibIJil1 npl1 BOCCTaHOBJleHl1l1 

xapaKTep11cT11K MopcKoH: nosepxHOCTH. A nrop11TM .norronH11TeJlbHOM aTMocQ:>epHoH: 

KOppeKUl111 cnyTHl1KOBbIX ,naHHbIX, npe,ncTaBJleHHbIM B TpeTbeM TIOJlO)l(eHl111, TIOKa3aJI 

3QJQJeKTl1BHOCTb ero np11MeHeHm1, no KpaH:HeH: Mepe, ,[(Jl 51 aKBaTopHH qepHoro MOp.51. 

JluqubIH BKJia)J,. Co11cKaTe11b np11Hl1MMa Herrocpe,nCTBeHHoe yi-:1acTHe B o6pa6oTKe 

,naHHbIX ,[(11CTaHUHOHHOro 30H.[(11pOBaHl1.51, HaTypHbIX 113MepemtH: K03QJQJHUHeHTa 51pKOCTl1 

MOp.51 c n11aTQ:>opM AER ONET-OC, a TaK)l(e B 11HTepnpeTauH11 HayqHhIX pe3yJihTaTOB. C 

l1CTIOJib30BaHJ:IeM Bl13YaJlbHOro aHaJ1l13a cnyTHYIKOBbIX CHYIMKOB l1 o6paTHbIX TPaeKTOpYIM 

,[(Bl1)1(eHl1.51 B03,nyxa, no.nroTOBJieH Cl1CTeMaTl1311pOBaHHbIM MaCCl1B JJaHHbIX 113MepeHHM 

K03QJQJMUHeHTOB 51pKOCTM MOp51 ( cnyTHl1KOBbIX M Ha3eMHbIX) l1 OI1TWJeCKl1X 

xapaKTepMCTl1K a3p030Jl.51 (AERONET) ,[(Jl .51 Cl1Tyau11H: TibIJleBbIX BbIHOCOB l1 .npyr11x 

aTMocQ:>epHbIX ycnos11H:. Pa3pa6oTaHbI nporpaMMHbie KOJihI 11 BhITIOJlHeHbI pacqeTbI, 

CB.513aHHbie co cTaTHCT11qecK11M 11 KJiacTepHbIM aHaJil130M ,naHHhIX. ITpoBe}leHa arrpo6au11.51 

}l0TIOJlHl1TeJibHOro aJlrOp11TMa aTMOCQJepHOM KOppeKU11M cnyTHl1KOBbIX }laHHbIX }lJl51 

c11TyauttH: IlbIJleBbIX BbIHOCOB. 

Co.nep)l(aH11e aBTopeQ:>epaTa COOTBeTCTByeT OCHOBHbIM IlOJlQ)KeHl1.51M l1 pe3yJlbTaTaM, 

113JIO)l(eHHbIM B .n11ccep Tau1111. I1oJlHOTY 113Jl0)l(eHl1.51 MaTep11aJlOB B .n11ccepTaUl10HHOM 

pa6oTe MO)l(HO cq11TaTb }lOCTaToqHOM. IJo TeMe ,[(l1CCepTaUH11 orry6Jil1KOBaHO 17 Hayt-:IHbIX 

pa6oT, B TOM q11cJie 8 B p eueH311pyeMbIX )l(YPHaJlaX. Pe3yJibTaTbl Hay1JHbIX HCCJle}lOBaHl1M 

JIOKJiaJibIBan11cb Ha 12-M KoHQ:>epeHU11.51X (CHMTI03HyMax). Pa6oTa BbITIOJIH.51Jiacb B paMKax 

rrporpaMM rocy.napcTBeHHoro 3a}laHl1.5111 npoeKTa P<l><l>I1. 

3aMeqauun no .11:uccepTau;uouuou pa6oTe. 

1. Haq11Ha.5I co CTP. 6 ( «CJiyqa11 nhIJieBbIX Bhrnocos xapaKTep113y10Tc.5I TeM, qTo 

cpeJIH.51.51 BbICOTa pacnOJlO)l(eHl1.51 nor JIOW,aIOW,HX lJaCTMU 3aMeTHO 60Jlbllle, qeM y 

a3p030Jiei1: npOMbllliJieuuor o H KOHTHHeHTaJibHOro TH.Ila») 11 ,[(aJlee }laeTC.51 MCKa)l(eHHOe 

npe.ncTasJieH11e o T11nax 11 KJiacc11¢11Kau1rnx a3po3011eH:. Bo3Hl1KaIOT sorrpocb1: (a) 

IlbIJleBOM a3p030Jlb pa3Be He OTHOCMTC51 K KOHTl1HeHTaJlbHOMy? (6) npOMbllIIJleHHbIH 

a3p030Jih He .51BJI.51eTc.51 nornoruaIOruHM? HJlH ero rrorJiorueH11e MeHbllle, qeM y rrI>rnesoro 

(cM. SSAB Ta6JI11ue 1.1)? (s) OTKyJia B351JlOCb yTsep)l(,neHHe, lJTO «BhICOTa rrornoma10m11x 

qacn1u 60Jlbllle, qeM y IIpOMbllIIJleHHOro l1 KOHTH.HeHTaJlbHOro a3p030Jl.51»? 

Pa3n.51CHeHl1.51 0 TMnax a3p030Jl.51 nepe}laHbI COl1CKaTeJIIO, a cyTh 3aMeqaHH.51 COCTOMT B 

cJie,ny10rueM. 0TO)l(JieCTBJieH11e rrhrnesoro a3p030JI.51 11 nornoma10mero (ttcnoJlh30BaH11e 

KaK CMHOHl1Ma) nopO)l(,[(aeT Ollll16oqHoe npe.ncTaBJleHMe H COMHHTeJlbHbIM TIOCTyJiaT 0 TOM, 

qTo 11MeHHO rrornorueH11eM o6ycJIOBJieHbl l1CKa)l(eHl1.51 Ha6n10.naeMOM .51pKOCTl1 MOp.51, 

KOTOpbie He yq11TbIBaIOTC.5I MropHTMaMH aTMOCQJepHOH KoppeKU11H. Ha caMOM }leJie, 

HCKa)l(eHH.51 B03Hl1KaIOT rrpl1 Ha6JIIO}leHl111 qepe3 « lIIJie i1Q:> » l1JlM «06JlaKO» JII06oro Tuna 

a3p030Jl.51: IlbIJleBOH, ,[(bIMOBOM, npOMbllIIJieHHhIH, o6JiaqHbIM. 111111 no .npyroMy: B CJiyqae, 

eCJIH B Bep T11KaJibHOM n p oqmJie a3p030JI51 Ha Tpacce 30HJil1POBaHl1.51 eCTb CJIOM (aHOMaJ11151) 

c cymecTBeHHblM OTJI11q11eM KOHUeHTPaUHM OT 3aJlO)l(eHHOM B MO}leJIM . To ecTb, rnaBHa.51 



np.H:q1rna - murnqlfe caMoro «Illndi<Pa», a nornorueHHe BTop11qHo 11 ero MO)l(HO 

nonOJIHHTeJihHO yqeCTh, eCJIH ynacTC51 11neHT11¢11u;11poBaTh COCTaB a3p030JlhHOro CJI051. 

<l>aKT11qecK11 K TaKoMy )Ke Bhrnony ( qTo neno He B nornorueHHH) np11xon11T 11 aBTop ( cTp. 

78-79), Korna Haq11HaeT aHaJIH3HpOBaTb CHTyau;HH I1CKa:>I<eH11i1.: IlbIJib, nhIMKa, rpaHHUhI 

o6JTaKOB. (KcTaTH, He o6513aTeJibHO «rpaHHUhI o6JTaKOB»: HCKa)l(eHJ151 6ynyT BO Bcex 

cnyqa51x He HCKmoqeHHOH TOHKOH o6naqHOCTI1). 

lll3-3a OlllH6oqHoro IlOCTynaTa, Bhl3bIBaeT COMHeHH51 uenecoo6pa3HOCTh HeKOTOpbIX 

MaTeMaT11qeCKHX pa3pa6oTOK 11 ynporueHHH c aKUeHTOM Ha yqeT HMeHHO <<nornorueHH51». 

Ecm1 He rrpHHHMaTb 3TO BO BHHMaHHe H 3aMeHl1Tb B TeKCTe TepMHH «nornoruaIOIUHH» Ha 

«IlbIJieBOH», TO npenJIO)l(eHHhIH anropHTM aTMoc¢epHOH KoppeKU11H H IlOJIO)l(HTeJihHbie 

pe3ynnTaTbI ero np11MeHeHH5I He noCTpana10T. 

2. ECTh HeCKOJlhKO 3aMeqaHHH BTOpocTeneHHOro xapaKTepa: 

(a) Bhl3bIBaeT COMHemrn BhIBOn ( CTp. 41 ), qTo np11q11Ha Ollll160K CTaHnapTHhIX 

anrop11TMOB KoppeKU1111 COCTOHT B «HeonpeneneHHOCTH 113-3a 611MonaJTbHOro 

pacnpeneneHH51 a3p030JI51». ,[I.Be 11n11 TpH Mon h1 - :no He npo6neMa nn51 yqeTa B Monen51x. 

f naBHoe, qTo peannHa5I aTMoc¢epa npen cTaBJI51eT cMecb pa3HhIX T11noB a3p030JI51 co 

CBOHMH KOHLI;eHTpaUH5IMH, <PYHKUH51MH pacnpeneneHl151 qacTHU (MonaM11) 11 BhICOTHhIMH 

npo¢ HJI5IMl1. Tio3TOMy, anp.H:opH (6e3 np11BJieqeHH5I nononH11TeJihHOi1. HH¢opMaLI;HH) 

HeH3BeCTHO, B KaKOM coqeTaHHl1 3Tl1 THilhl a3p030Jl51 np11cyTCTBYIOT 11 KaKHe MoneJTH 

nyqJlle nonxon51T nn51 anrop11TMa KoppeKu1111 . (B ynaneHHhIX pai1.oHax oKeaHa - Bee 

npOCTO, a B np116pe)KHhIX pai1.oHaX HJIH np11 Han11q1111 «IllJiei1.¢oB» B03HHKaIOT npo6JieMbI). 

(6) ,[l,JI51 Y3Kl1X cneu11an11cTOB aHrn0513hPrnh1e a66peB11aTypn1 nOH51THhI (SeaDAS, 

TOA H MHOrHe npyr11e ) , Ho HX cnenyeT Bce-TaK11 no51CH51Th no nepsoMy ucnoJJhl OBatturo 

B TeKcTe. Hanp.H:Mep, qTo TaKoe AERONET-OC cTaHOBHTC51 51CHO TOJihKO BO 2-M pa3nene. 

(B) Ha CTp . 53 np11Bon11Tc5! noH51THe «cTaHnapTHa51 onn1qecKa5I Monenh», Ho He 

n051CH51eTc51 - qero (Mop51, aTMoc¢epn1) 11 KaKa51. ,[1,anee no51BJI51eTc51 cchIJIKa Ha nonpa3nen 

1.3, rne paccMaTp.H:BaIOTC51 MoneJIH 51pKOCTl1 MOp51, HO TaM «CTaHnapTHa51 Monenh» He 

ynOMHHaeTC51. ,[l,pyrHMH CJIOBaMH, B TeKCTe n11ccepTaUHH qaCTO HCilOJlh3YIOTC51 ¢pa3bl 

o6mero xapaKTepa ( «cTaHnapTHa51», «TpexnapaMeTpw:recKa51>> ), Ho He scern a nOH51THO, 

qTo 11MeeTC51 B BHny, TaK KaK HeT CCbIJTOK Ha KOHKpeTHhie ¢opMyJThl HJil1 JlHTepaTypy. 

3. BnIHY)KneH TaK)l(e OTMeTHTh He6pe)l(HOCTh 0¢opM11eH115! pyKon11c11: 

op¢orpa¢11qecK11e OlllH6KH, )l(aproHH3MhI, nponycKH cnoB nepen a66peB11aTypaM11, 

Olll.H:6oqHble o603HaqeHl15I, HeynaqHoe 11CilOJlh30BaH11e TepMHHOB H ¢pa3. Tip.H:Beny 

HeCKOJlhKO np11MepoB TaKl1X HenocTaTKOB ( OCTaJibHhie nepenaHbl COHCKaTeJlIO ) : 

CTp. 35: «HeKOTOpb1e 113 CIMELS Haxon 51TC51 B np116pe)l(HhIX 11 ocTpOBHhIX TOqKax 

nn51 H3MepeHl151 MopcKoi1 aTMoc¢ephrn. CnenyeT n11caTb: «HeK0Toph1e 113 «t>oToMeTpos 

CIMEL Haxon5ITC5I B np116pe)l(HhIX 11 ocTpOBHhIX ToqKax nn51 H3MepeHHi1. xapa1n epncTHK 

MOpCKOH aTMoc¢ephrn; 

CTp. 43: «P3neeBcKoe pacce51HHe, nornorueH11e mo HOM 11 1arpHlHHJOIQHMH ra3aMH 

OT6paCbl83eTCH, OCTaBJl5151 TOJThKO OilTHlJeCKYIO TOJlIUHHY ... ». He «OT6paCbIBaeTC51>>, a 



. . 

yccmTbIBaeTC51. K poMe 030Ha np11xo)JJ1TC5I yq11TbIBaTb (s TOH mm 11HOH cTeneH11) 

nornoI.I.J,eH11e B0)]51HOro nap a 11 )]pyr11x ra30B, BX0)]51ll.J,11X B ecTeCTBeHHbIH COCTaB 

aTMOCcpepbI. flo3TOMY HX HeJib351 Ha3bIB3Tb 3arp513H51IOIIUIMH. 

CTp. 46: «flp11 HaJI11q1111 qucTon nhIJIH, )]OM11H11pyeT KpynHO)]McnepcHa51 cppaKu:irn 

a3p 030JI51, cJie)]oBaTeJibHO, npe)J.eJl 3uaqeuuH AE (:S 0.75)». q To TaKoe « lJl1CTa51nhrnh»?11 

lJTO 3HatJ11T «npe)J.eJI 3HatJeHl151 AE (:S 0.75)»? (so3MO)f(HO nponyI.I.J,eHo KaKoe-To cJioso). 

B bIIIIeyKa3aHHbi e He)J,OCTaTKH He CHl1)f(aeT 3Haq11MOCTl1 HayqHbIX pe3yJJhTaTOB 11 He 

BJJH51IOT Ha 06I.I.J,y10 no11mK11TeJJbHYIO oueHKy.w1ccepTau110HHoi1 pa6oThI flanKosoi1 A.C . 

3aKJ1IO"lfenue. ,[l11ccepTau1151 flanKOBOH AHHbI CTaH11c11aBOBHhI "YlleT BJ11151HH51 

nhrnesoro a3p030J151 Ha BOCCTaHOBJ1eH11e cneKTpaJibHOro K03cpcp11u11eHTa 51pKOCTl1 qepHoro 

MOp51 no cnyTHl1KOBbI M )]aHHblM
11 

51BJ151eTC51 3aseprneHHOH HaylJHO-KBaJI11cp11KaUl10HHOH 

pa6oTOH, CB513aHHOH c pa3Bl1TMeM aJirOpHTMOB cnyTHHKOBOro 30H)J,11pOBaHl151 B qacTM 

onpe)]eJ1eHl151 K03cpcp11u11eHTOB 51pKOCTl1 MOp51 11 611onT1111eCKl1X xapaKTep11CTl1K np11 

HaJI11q1111 B aTMoccpep e nhrneBbIX rn11ei1cpos . TeMaT11Ka )J,11ccepTau110HHoi1 pa6oTbI 

COOTBeTCTByeT 3a51BJieHHOH cneu11aJibHOCTl1 1.6.17 - 0KeaHOJ10rl151 . 

CtJ11Ta10, lJTO no o6oeMy l13JJO)f(eHHoro MaTep11a11a, HOBl13He 11 )J,OCTOBepHOCTM 

noJiylJeHHbIX p e3yJJbTaTOB, o60CHOBaHHOCTl1 HaylJHbIX I10J10)f(eHl1H 11 npaKTl1lJeCKOH 

3Ha1111MocT11, )J,.H:ccepTau110HHa5I pa6oTa flanKOBOH A .C . cooTBeTcTsyeT KpuTepuHM, 

ycTaHOBJJeHHbIM « flOJ10)l(eHl1eM 0 nop51)]Ke np11cy)f()]eHl15I yqeHbIX CTeneHeH», a 

COl1CKaTeJ1b 33CJ1Y'.IKHBaeT np11cy)f()]eHM5I y qeHOH CTeneHM KaH)]M)]aTa cp11311KO

MaTeMaT11qecK11X HayK no cneu11aJibHOCT11 1.6. 17 - 0KeaH011or115I. 

5I, CaKep11H Cepreif M11xai111os11q, )]aIO cornac11e Ha BKJI1011em1e MOMX nepcoHaJihHbIX 

)]aHHblX B )]OKyMeHTbl , CB513aHHbie c pa60TOH )]HCcepTau110HHOro COBeTa: 

)]OKTOp cp11311KO-MaTeMaTMYeCKl1X HayK, CTaprn11i1 HaylJHhIH COTpy )]Hl1K, 

rnaBHhIH HaytJHbIH coTpy )]Hl1K 11a6opaTop1111 onTMKM a3p030J151 

<De)]ep aJibHOe racy )]ap cTBeHHOe 6IO)])f(eTHOe yqpe)f()]eH11e HayKH I1HCTl1TYT OI1Tl1Kl1 

aTMoccpep bI MM . B.E. 3yesa C11611pcKoro OT)]e11eH115I Pocc11i1cKoi1 aKa)]eM1111 HayK 

634055 , r. ToMcK, n11 . aKa)]eM11Ka 3 yesa, 1. Ten. 3822-492-848, e-mail: sms@ iao.ru 

14 cpeBpaJI51 2023 r. 

O cp 11u 11aJibHbIH onnoHeHT, 

)].cp.-M.H. -+-<=---~----'---ta-~ _ __.__"'-=--1. ~--- C.M. CaKep11H 

flo)]n11cb CaKep11Ha C .M. y)]OCTOBep5110 

/,/ 14 cpespan51 2023 r. 
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