
OT3bIB 

oqrnu1rn.rrhHoro onnoHeHTa Kapa6arneaa feHpHKa CepreeaHqa, .[(OKTopa cpH3HKO-MaTeMaTHqecKHX 

HayK, rnaBHOro HayqHoro COTPY.[(HHKa <l>e.n:epa.rrbHOro rocy.n:apcTBeHHOro 6IO.[()I(eTHOro 

yqpe)I(.n:emrn HayKH lIHCTHTYT oKeaHOJIOrHH PoccHiicKoii aKa.n:eMHH HayK (HO PAH) Ha 

.[(HCCeprnu1mHeyI0 pa6oTy IIIH6aHOBa EareHH5I EopHCOBHqa «0IJTHqecKHe xapaKTepHCTHKH 

HeO.[(HOpO.[(HOCTeH MOpCKOH BO.[(bl H aTMoccpepbI Ha.[( MOpeM», 

rrpe.[(CTaBJieHHylO Ha COHCKaHHe yqeHOM CTerreHH .[(OKTopa (pH3HKO-MaTeMan:IqecKHX HayK 

no crre11:i1aJI1>HocTM 25.00.28 - oKeaHoJionrn 

EareHHH EopHCOBHq lliH6aHOB rrpe.[(CTaBHJI K 3alI(HTe .[(HCcepTaUHOHHYIO pa6oTy, QCJlh 

V I 

KOTOpOH COCTOHT B HCCJie.[(OBaHHH OIITHqecKHX 3cpcpeKT0B, o6ycJIOBJieHHbIX MHKpOMaCIIITa6HbIMH 

HeO.[(HOp0.[(HOCT5IMH MOpCKOH BO.[(bI H npHBO.[(HOH aTMOC<pepbI B rrpHJIO)I(eHHH K 3a,[(aqaM 

.[(HCTaHUHOHHOro 30H.[(Hp0BaHH5I MOp5I. CoHCKaTeJib c<popMyJIHpOBa.rr IIIeCTb 3a.[(aq, perneHHe 

KOTOpbIX Heo6xo,[(HMO .[(JI5I .[(OCTH)I(eHH5I YKa3aHHOH uenH. <l>opMyJIHpOBKH ueJIH H 3a.n:aq 

.[(HCCepTaUHH O.[(H03HaqHo CBH.[(eTeJibCTBYIOT O ee BbICOKOH a1nyaJibHOCTH, IIOCKOJibKY HX 

ycneIIIHOe perneHHe Il03BOJIHT 3aITOJIHHTb p5I.[( rrpo6eJIOB B npe.[(CTaBJieHH5IX O 3aKOHOMepHOCT5IX 

pacnpOCTPaHeHH5I CBeTa a npHpO.[(HbIX BO.[(HbIX 6acceiiHax H npe.[(JIO)I(HTb HOBbie IlO.[(XO.[(bl K 

peaJIH3aUHH .[(HarHOCTHqecKoro IlOTeHUHaJia 3cpcpeKTOB B3aHMO.[(eHCTBH5I CBeTa C BO.[(HOH cpe.[(OH. 

CoqeTa5I TeopeTHqecKHe HCCJie,[(OBaHH5I C 3KcnepHMeHTaJibHbIMH, aBTOp y.n:eJI5IJI .[(OJI)I(HOe 

BHHMaHHe aonpocaM MeTponorHqecKoro o6ecneqeHH5I C03.[(aHHOH HM annaparypb1 .n:o ypoBH5I, 

V I 
KOTOpbIH Il03BOJIHJI BKJII0qHTbC5I B paBHonpaBHOe HayqHoe COTPY.[(HHqecTBO H BbIIlOJIHHTb 

COBMeCTHbie HCCJie,[(0BaHH5I C OTeqecTBeHHbIMH H 3apy6e)I(HbIM1l KOJIJieraMH. TaKa5I OTKpbITOCTb, 

CJIY)I(HT Ha,[(e)I(HbIM CBH.[(eTeJibCTBOM 3Ha .. HMOCTH H )];OCTOBepHOCTH pe3yJibTaT0B peueH3HpyeMOH 

pa60Tbl. 

Hay .. HaH H0BH3Ha pa60Tbl COCTOHT B CJie.[(yIOII(eM. ABTOp 0606111HJI H 

CHCTCM3TH3Hp0BaJI 6oJibIIIOH 061,eM opHrHHaJibHbIX rH,n;pOOIITHqeCKHX ,n;aHHbIX, co6paHHblX HM B 

xo.n;e MHOrO'iHCJieHHbIX 3KCIIe,n;uu;HH Ha HCCJie,n;oBaTeJibCKIIX cy.n;ax B pa3JIH'fHbIX perHOHaX 

MHpOBOro OKeaHa, qTo o6ecneqHJIO IIOJIHOTY nepBH~OH HHq>OpMaUHH O npHpO.[(HbIX 5IBJieHH5IX, 

paccMaTpHBaeMblX B .[(HCCepTaUHH; COHCKaTeJib pa3pa6oTaJI, C03,IJ;aJI H aKTHBHO HCITOJib30BaJI 

arrrrapaTypHO-MeTO.[(HqecKHH KOMITJieKC BMeCTe c Ha,[(Jie)I(alI(HM nporpaMMHbIM o6ecrreqeHHeM .n;mr 

na6opaTOpHblX 3KCnepHMe1h0B H HarypHbIX Ha6JIIO.[(eHHH. KaK pe3yJibTaT, COHCKaTeJIIO y.n:a.rrocb 

o6Hapy)I(HTb p5I,n;a HeH3BeCTHbIX paHee 5IBJieHHH H rrpe.[(JIO)I(HTb HX HCTOJIKOBaHHe. B qacTHOCTH, OH 

UOKa3aJI HCCOCTOHTCJihHOCTh npe;:i;cTaBJICHHH O q>JIYKTyauHOHHbIX HeO,[(HOp0.[(HOCT5IX qHCTOH 
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6ecrrpHMeCHOH BO,ZJJ,I KaK ehHHCTBeHHOH rrpHqHHe paccexmrn CBeTa rrpe,n;eJibHO qlfCTbIMH BO,ZJ;aMH 

oKeaHa. 

,[(Hcceprnu;HX COCTOHT H3 BBe,n;eHHX, IIIeCTH rrraB, 3aKmoqeHHX, CIIHCKa JIHTepazypbI H 

rrpHJIO)KeHHX. 061,eM ,ZJ;HCCeprnu;HH 305 CTpaHHD; TeKCTa, 77 pHCYHKOB H 7 Ta6JIHD;. 

BBeACHHe OTKpbIBaeTCX ,ZJ;OKa3aTeJibCTBOM aKJYaJibHOCTH TeMbl 1mcceprnum1 B CBX3H C 

Tpy,n;HOCTXMH rrpH peaJIH3aD;HH If HCTOJIKOBaHHH pe3yJibTaTOB ,ZJ;HCTaHD;HOHHOro 30H,Z1;HpOBaHHX 

OKeaHa. 3aTeM OCBeID;aeTCX He,ZJ;OCTaTOqHOCTb pa3pa6oTaHHOCTH TeMbI lIHCCeprnuHH 

rrpe,n;meCTBeHHHKaMH COHCKaTeAA, qeTKO q>OpMyJIHPYIOTCX OCHOBHax ueJib BMeCTe C rneCTblO 

3anaqaMH HccrrenoBaHHX H rrpHBOMTCX orrpe.n;erreHHX o6oeKTa H rrpenMeTa HccrrenoBaHHH. 

HayqHax HOBH3Ha IIOJiyqeHHblX pe3yJibTaTOB rrpe,n;CTaBJieHa B BH,ZJ;e 5 IIYHKTOB C rro.n;rryHKTaMH Ha 
' 

CTp. 9-11 ,ZJ;Hcceprnu;HH. 11paKT1fqecKoe 3HaqeHHe IIOJiyqeHHbIX pe3yJibTaTOB (crp. 12- 13) H 

MeTOllbl HCCJienoBaHHX (cTp. 13-14) rrpe,n;CTaBJieHbl C IIOJIHOTOH, COOTBeTCTBYIOID;e:ii 3MBJieHHbIM 

u;eAAM ,ZJ;HCCeprnu;HH. ,[(aJiee rrpHBe.n;eHbl IIOJIO)KeHHX, BbIHOCHMbie Ha 3aIUHTY (IIXTb IIYHKTOB 

KacaTeJibHO MeTO,ZJ;OB, aJiropHTMOB, MO,ZJ;eJie:ii If HOBOH HH<pOpMau;HH O rrpHpO,ZJ;HbIX XBJieHHXX, 

peJieBaHTHbIX )];AA TeMbl ,ZJ;HccepTau;HH) H o6ocHOBbIBaeTCX ,ZJ;OCTaToqHQCTb CTerreHH lIOCTOBepHOCTH 

HayqHbIX IIOJIO)KeHHH, BblBOLIOB H peKOMeHnaunii, Cq>OpMyrrHpOBaHHbIX COHCKaTeJieM. A11po6auHX 

pe3yJibTaTOB m1ccepTaUHH 11pOHCXO,ZJ;HJia C 2003 r. 110 2018 r. Ha 13 Me)K,ZJ;yHapo,n;HbIX If 

OTeqecTBeHHbIX HayqHbIX MeporrpHXTHXX. Bb16opKa rry6rrHKau;H:ii no TeMe ,ZJ;Hcceprnu;HH BKJIIOqaeT 

33 HayqHbie pa60Tbl, H3 HHX 18 - B 11epHO,Z1;1fqecKHX HayqHbIX )KYPHaJiax, BXOMID;HX B rrepeqeHb 

BAK. JfaqHbIH BKJia,n; aBTOpa B 11y6JIHKau;HXX c coaBTOpaMH 11pe.n;CTaBJieH B Cllel(HaJibHOM 11epeqHe. 

IIepBaH f'JiaBa IIOCBXID;eHa MeTO,ZJ;HKe H3MepeHHH HH,ZJ;HKaTpHCbl If IIOKa3aTeAA pacceXHHX 

CBeTa MOpCKOH BO,ZJ;OH. ABTOP 11pHBO,ZJ;HT 011pe.n;erreHHe HH,ZJ;HKaTpHCbl pacceXHHX KaK <pyHKD;HH, 

<popMa KOTOpo:ii 3aBHCHT OT ,ZJ;JIHHbl BOJIHbl CBeTa If yrrra pacceXHHX, rrpHBO,ZJ;HT CBe,n;eHHX 06 

a11rrapaType rrpOMbIIIIJieHHOro H3rDTOBJieHHX, 11pHrO,ZJ;HOH )];AA H3MepeHHX HH,ZJ;HKaTpHC B MOpCKOH 

cpe.n;e, If OIIHCbIBaeT Tpy,n;HOCTH 011pe.n;erreHHX HH,ZJ;HKaTpHC B IIIHpOKOM ,ZJ;Halla30He yrrroB, qTQ 

He06XO,ZJ;HMO )];AA ,ZJ;OCTOBepHoro orrpe.n;erreHHX pa3MepHoro COCTaBa qacTHD; 110 ¢opMe 

HH,ZJ;HKaTpHCbl. ,[(aJiee aBTOp OIIHCbIBaeT pa3pa6oTaHHbIH If IIOCTpoeHHbIH HM H3MepHTeJib 

paccexHHX B IIIHpOKOM ,ZJ;Halla30He yrrroB, y.n;errxx oco6oe BHHMaHHe BOllpocaM MHHHMH3au;HH 

rrorpeIIIHOCTe:ii H3MepeHHH. C03,n;aHHblH COHCKaTeJieM He<peJIOMerp OTJilfqaeTCX BbI,Z1;a10I11HMHCX 

MeTporrorHqecKHM xapaKTepHCTHKaMH, qTo 1103BOAAeT 11pHMeHXTb ero )];AA H3yqeHHX 

3aKOHOMepHOCTe:ii paccexmUI cBern H perneHHX o6paTHbIX 3a,n;aq B 11pe,n;eJibHO 11po3paqHbIX Bo,n;ax 

OTKpbITOro OKeaHa paBHO KaK If B rrpe.n;em,Ho MYTHblX BO,n;ax rrpH6pe)KHOH 30Hbl. 
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Bo BTopou: rJiaBe aBTOp ,D;eKJiapHpyeT He)J;OCTaTOtIHOCTb TepMO)J;HHaMHqecKoro rro.z:i;xo.z:i;a K 

CBeTOpaccexHHIO B qHCTOH rrpHpO,D;HOH Bo.z:i;e, CB06o.z:i;HOH OT qacTm~ B3BeCH, H HaCTaHBaeT Ha 

cym;eCTBOBaHHII HeO,D;HOpO,ll;HOCTeH IIHOH rrpHpO,D;bl B BH,D;e )J;ByMepHoro rro.n;rrpocrpaHCTBa 

.z:i;ecpeKTOB BO,ll;bl, Ha KOTOpOM II rrpoHCXO,ll;IIT pacceXHile CBeTa. IlO.D;TBep)I(,D;eHIIeM TOMY CJiy)I(aT 

orry6JIIIKOBaHHbie pe3yJibTaTbl 3KCrrepI1MeHTOB COIICKaTeAA, B xo.u;e KOTOpbIX CMerneHile BO,ll; 

pa3HOH IIJIOTHOCTII, CB06oJiHbIX OT B3BeIIIeHHbIX qacTHU, rrpIIBO)J;HJIO K KpaTHOMY YCIIJieHHIO II 

rrocne.u;y10m;eii penaKCaUHII IIHTeHCIIBHOCTII CBeTOpacceHHHX. B :noii rnaBe rrpe,D;JIO)I(eHI,I CHCTeMa 

ypaBHeHHH II ee perneHile, CBil,ll;eTeJibCTBYIOmee, B qacTHOCTH, 0 TOM, qTQ "B qncTOH MOpCKOH BO,ll;e 

• : • MO)KHO Ha6rr10.n;aTb 3HaqeHH5I BepTHKaJibHOro ocrra6rreHHH CBeTa 3aMeTHO MeHblIIIle paHee 

rrpe.n;CKa3aHHbIX BeJII1qI1H" . PearrbHOCTb pacxo)K,ll;eHHH Me)K)];y .n;aHHbIMH Ha6JIIO.n;eHIIH II 

o6m;errpHHHTbIMI1 B033peHHHMII IIJIJIIOCTpHpyeT rpaqrnK Ha pIIC. 2.1 , r.ue cpaBHIIBaeTCX crreKTp 

K03<pq>IIUileHTa HpKOCTII, 3apernCTpI1pOBaHHbIH B CapraCCOBOM Mope KaK pernoHe rrpe.n;eJibHO 

" qHCTbIX" BO,ll;, co crreKTpaMH, paCCqttTaHHbIMH C IICIIOJib30BaHileM HeKOTOpbIX rrpH6JIH)I(eHIIH. 

MaTepHaJibl BTOpOH rnaBbl .z:i;aIOT y6e.z:i;IITeJibHbie ,ll;OKa3aTeJibCTBa 3peJIOCTII COIICKaTeAA KaK 

yqeHoro. 

B TpeTbeu: rJiaBe rrpe.n;CTaBJieHbl pe3yJibTaTbI Il3MepeHIIH IIOKa3aTeAA pacceHHHH MOpCKOH 

BO)J;bl B )J;IlaIIa30HaX yrnoB 0.5° - 178° H MIIH BOJIH OT 380 ,ll;O 780 HM, BbIIIOJIHeHHbIX B qepHOM, 

Cpe.z:i;H3eMHOM H EarrTHHCKOM MOpHX H MeKCIIKaHCKOM 3aJIHBe. HoBbie pe3yJibTaTbl xapaKTepH3yIOT 

OIITI1qecKI1e CBOHCTBa BO,ll; OKeaHa CaMOH pa3JIIlqHOH rrpo3paqHQCTII, KpOMe aKBaTOpHH C 

rrpe.z:i;errbHO BbICOKOH rrpo3paqHOCTbI0 BO)];, II .n;aIOT rrpe.n;cTaBJieHile O rrpe.z:i;enax Il3MeHqIIBOCTII 

rrapaMeTpa acI1MMerpHI1 I1H.D;HKaTpI1cb1 paccexHHX (oT 50 .D;O 130), pocTe :noro rrapaMerpa Ha 10-

20% B ,ll;JIHHHOBOJIHOBOH o6rraCTH crreKrpa OTHOCHTeJibHO KOpOTKOBOJIHOBOH, a TaK)Ke 06 

yMeHblileHHH BbIUIHYTOCTH HH)J;HKaTpHCbI C pOCTOM )J;JIHHbl BOJIHbl n3rryqeHHH Ha MaJiblX yrrrax 

(0.5° - 5°). IloKa3aHo, qTo 1rnTepBaJI yr JIOB OT 2° ~o 5° orrTHMaJieH .z:i;AA orrpe.z:i;erreHHH o6m;ero 

IIOKa3aTeJIH paccexHHH He<peJIOMeTpHqecKHM MeTOL{OM. BbUIBJieHa CTaTIICTilqecKax 3aBHCHMOCTb 

Me)K)];y ceneKTHBHOCTblO r.rreKTpa o6rn;ero pacce5IHH5I H Bep05ITHOCTbI0 pacceHHHH Ha3a.n;. ITo 

MHeHHIO COIICKaTeAA, TaKaH 3aBIICIIMOCTb KOCBeHHO IIO)J;TBep)K,ll;aeT BKJia,D; MeJIKHX qacTHU B 

pacceHHile Brrepe.n;, IIOCKOJibKY OHM ycI1JII1Ba10T HeO,UHOpO,UHOCTb CTPYKTYPbI BO.Ubl KaK TaKOBOH. 

06Hapy)KeHa HeycToifqHBOCTb yrnoBoro IIOKa3aTeJI5I pacceXHIIH BO,ll;bl OTHOCHTeJibHO MaJiblX 

B03Myrn;eHIIH. ITo3TOMY Ba)KHO coxpaHHTb IIOCT05IHCTBO MeTO)J;HKH H3MepeHHH pa,D;II 

COIIOCTaBHMOCTH IIOJiyqaeMbIX .n;aHHbIX H IIOBbIIIleHHH HX KaqecTBa. 

qeTBepTaH rJiaBa IIOCBXIIJ;eHa COBeprneHCTBOBaHHIO CTaH.n;apTHbIX MeTO,ll;OB pacqeTa 

pacceHHIIH CBeTa B BO)J;HOH cpe.n;e H B aTMOC<pepe. TeMaTHKa rrraBbl MO)KeT IIOKa3aTbC5I He BIIOJIHe 
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coorneTcrnyromeii HarrnoMy co.nep)KaHmo ,nHcceprnrurn, o.nHaKo HaJrnqHe rnKoii rnaBbI 

rrpe,nCTaBJUieTC.sI orrpaB,naHHbIM B cmzy pa,nHKaJibHbIX H3MeHeHHH B3flliI.lJ:OB Ha MeXaHH3Mbl 

pacce.si:HH.sl CBeTa B OKeaHe H aTMOCtpepe, peaJibHOCTb KOTOpbIX o6oCHOBbIBaeTC.sI COHCKaTeJieM. 

B IlHTOH rJiaBe HCCne.zzyeTC.sI H3MeHql{B0CTb OIITHqecKHX CBOHCTB a3p030JUI Ha,n MopeM. 

3HaHHe 3aKOHOMepHOCTeii TaKOH li3MeHqliBOCTli Heo6xo,nHMO .lJ:lliI ycrrexa OIITifqeCKOro 

.lJ:liCTaH~liOHHOro 30H.lJ:HpOBaHH.sI OKeaHa H3 KOCMOCa, IIOCKOJibKY BKJia,n a3p030JlbHOH 

COCTaBmIIOme:ii B CHfHaJI op6HTaJibHOro cpoTOMeTpa cymecTBeHHO rrpeBbIIIIaeT BKJia,n COJIHeqHOH 

pa,nHaIIHH, o6paTHO-pacce.si:HHOH BO.lJ:HO:ii Tonme:ii B aTMOccpepy. CoHCKaTeJib o6pamaeT BHHMam1e 

Ha KOppennpoBaHHOCTb crreKTpaJibHO-pa3JIHqHbIX AOT BCJie)l:CTBHe orpaHnqeHH.sI Ha OTCYTCTBHe 

o6JiaqffOCTH B rrepHO.lJ: Ha6n10,neHHH, poJib cy6MHKpOHHOH cppaKIIHH B a3p030JlbHOM ocna6neHHli 

CBeTa, BJIH.sIHHe 6HMO.lJ:aJlbHOCTli pa3MepHoro crreKTpa qacTHII B aTMOCcpepe. 

IllecTaH rJiaBa Ha11eneHa Ha ycoBepIIIeHCTBOBaHHe .lJ:HCTaHIIHOHHbIX MeTO.lJ:OB 

orrpe,neneHH.sI orrTnqecKH aKTHBHbIX Bemecrn B BepxHeM cnoe Mop.si: (B rrepBy10 oqepe.no 

xnopocpnnna KaK rrnrMeHrn, rrpncymeMy n106oIM pacTeHH.si:M). ABTOp rrpe.nnaraeT p.si:.n rrpo11e.zzyp, 

KOMIIeHCHpyromHx He,nocTaToqHOCTb . CTaH,napTHhIX rrpHeMOB KoppeKIIHH crreKTpaJibHhlX 

K03cpcpHIIHeHTOB .si:pKOCTH .ll:Jl.sl .ll:OCTOBepHoro orrpe.neneHH.sI KOHIIeHrpaIIHH xnopocpHJIJia B 

rrpHIIOBepxHOCTHOM cnoe BO.lJ:HOro 6acceiiHa. YKa3aHHoie rrpo11e.zzypb1 6oIJili rrpHMeHeHbl K .ll:BYM 

Sea WiFS-H3o6pa)KeHH.sIM aKBaTopHH qepHoro Mop.si: lO)KHee CeBacmrron.si: (,naHHbie ypoBH.sI L2). 

06pa6oTaHHl>Ie H3o6pa)KeHH.sI OTm1qaJI1fCI, OT HCXO.ll:Hl>IX MeHbIIIHM pa3MaXOM OIIeHOK 

KOHIIeHTpaIIHH xnopocpHJIJia H 6onee 0.ll:HOPO.ll:Hl>IM ero pacrrpe,neJieHHeM no cpaBHeHHIO C 

HCXO.lJ:Hl>IM CHHMKOM. IlepBoe YKa3bIBaeT Ha ycrreIIIHOCTb rrpo11e.nyp, yqHTbIBaSI H3BeCTHYIO 

CKJIOHHOCTb crnH,napTHOro Sea WiFS-aJiropHTMa orrpe.neneHH.sI xnopocpHnna 3aBoIIIIaTb ero 

KOHIIeHrpaIIHIO. 0,nHaKO IIOBhIIIIeHHaSI HeO,nHopo,nHOCTb HCXO.ll:HOro H306pa)KeHH.sI rrpe,ncTaBJISieTC.sI 

6onee ecTeCTBeHHOH, TaK KaK CHHMKH IIOKpoIBalOT 30HY OcHOBHOfO qepHOMOpCKOro TeqeHH.sI 

(QqT), IIpHCYTCTBHe KOTOporo Hepe,nKO IIpOCJie)KHBaeTC.sI Ha CrryTHHKOBbIX H306pa)KeHH.sIX MOp.sI B 

BH,ne crpye- H BHXpe-rro,no6HhIX CTPYKIYP· 

B 1a1mroqeHHH ,naHa CBO,nKa OCHOBHl>IX HayqHI,IX pe3yJioTaTOB .nnccepTaIIHOHHOH pa60Tbl. 

Hau6onee 1uaqnMhlM~ cpe,n:H HHX rrpe,ncTaBJUIIOTC.sI cne.zzyromHe. 

1. PeaJIH30BaH, arrpo6HpoBaH H BHe,npeH MeTO.ll: orrpe.nenemrn rroKa3aTen.si: pacce51HH51 CBeTa 

MOpCKOH BO,no:ii B IIIHpOKOM crreKrpaJioHOM (380 - 780 HM) H yrnoBOM (0.5° - 178°) HHTepBaJiax. 

2. Pe3yJioTaTbl HCCJie,[{OBaHHH yrnoBoro IIOKa3aTeJUI pacce51HH.sl CBeTa MOpCKOH BO.lJ:OH B 

BblIIIHa3BaHHbIX HHTepBaJiaX .nmrn BOJIH If yrnoB, rronyqeHHble B qepHOM, Cpe,nH3eMHOM H 
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DaJITHHCKOM Mope H B MeKCHKaHCKOM 3aJIHBe. BrrepBbie IIOKa3aHO, qTo B rrpHpO,ri:HbIX Bo,ri:ax 

rrpaKTHqecKH BCer,ri:a Ha6mo,D,aeTC5I JIOKaJibHblH MHHHMYM crreKTpaJibHOH ceneKTHBHOCTH 

pacce5IHH5I B o6nacTH rrepe,ri:HHX yrnoB 20° - 30°. 

3. l13MepeHH5I IIOKa3aTeJUI pacce.SIHH5I CBeTa IlOKa3aJIH: 

- HeCMOTp.SI Ha pa3H006pa3He rrpHpO.D;HbIX BO)];, yrnoBa.SI CTPYKTypa HX q>yHKUHH pacce.SIHH5I MeH.Sie­

TC.SI Marro; OCHOBHOe OTJIHqHe HH,l(HKaTpHC pacce.SIHH.SI CBeTa COCTOHT B CTerreHH ee BblnIHYTOCTH; 

napaMeTp aCHMMeTpHH HH)J,HKaTpHCbl pacce.SIHH5I CBeTa Ha qaCTHuax B3BeCH H3MeH.SIJIC.SI B ,l(Harra-

30He OT 50 ,l(O 130; 

- aCHMMeTpH5I HH,l(HKaTpHCbI B ,l(JIHHHOBOJIHOBOH o6JiaCTH cneKTpa npHMepHO Ha 10 - 20% BbIIIIe, 

qeM B o6JiaCTH KOpOTKHX BOJIH; 

- Ha MaJibIX yrnax pacce.SIHH5I 0.5° - 5° Ha6mo,D,aeTC.SI o6paTHM KapTHHa: pOCT BblnIHYTOCTH IIHKa 

pacce.SIHH.SI C yMeHbIIIeHHeM,)J,JIHHbl BOJIHbI; 

-K03q>q>HUHeHT KOppeJI.SIIJ;HH o6rn:ero ITOKa3aTeJUI pacce.SIHH5I C yrnOBbIM IIOKa3aTeJieM pacce.SIHH.SI B 

,l(HaIIa30He yrnoB 2° - 5-° COCTaBJI.SieT 98%. 

4. y CTaHOBJieHO, qTQ rrpHqHHOH BbICOKOH aHH30TpOITHH pacce.SIHH5I CBeTa B 6ecnpHMeCHOH 

BO,l(e MO)KeT 601Tb npocTpaHCTBeHHOe cornacoBaHHe HeO,D,HOpO,D,HOCTeH caMOH BO)J,bl. 803MO)KHbIH 

MexaHH3M B03HHKHOBeHH5I rrpocTpaHCTBeHHO-cornacoBaHHbIX HeO,l(HOpO,ri:HOCTeH COCTOHT B nepe­

,ri:aqe 3HeprnH OT MaJibIX MaCIIITa60B (- 3 · 10-10 M) K 60JibIIIHM (- 10-5 M) npH CTpeMJieHHH MOJie­

KYJI K cnyqaHHOMY pacnpe,ri:eneHHIO. 

5. ITpe,D,JIO)KeHa MO,l(eJib HeO,l(HOpO,ri:HOCTeH JIOKaJibHOH ITJIOTHOCTH )KH,l(KOH BO)J,bl. .D:JI.SI 

OITHCaHH5I OT,D,eJibHbIX COCTaBJI.SIIOID:HX B o6rn:eif CHCTeMe HeO,l(HOpO,D,HOCTeH BBe,D,eHO IlOH.SITHe 

OITTHqeCKOH KBa3HqacTHUbl. Ha OCHOBe COITOCTaBJieHH5I MO,l(eJibHbIX pacqeTOB H 3KCrrepHMeH­

TaJibHbIX ,D,aHHblX 6hIJIH oueHeHbl napaMeTpbl q>yHKUHH pacnpe,ri:eJieHH5I OITTHqecKHX KBa3Hqac-THU 

no pa3MepaM. BoIBe,D,eHbl q>OPMYJibl, yqHTbIBaIOrn:He B3aHMHOe pacnoJIO)KeHHe OIITHqecKHX 

KBa3HqacTHU, Mo,ri:eJib OIITHqecKHX Heo,ri:Hopo,ri:HOCTeH BO,l(bl OIIHCbIBaeT cyrn:ecTBOBaHHe 

JIOKaJibHOro MHHHMyMa <pyHKIJ;HH pacce.SIHH5I B OKpeCTHOCTH 3 0°. Harrnqne MHHHMyMa 110,l(TBep­

)K,l(aeTC.SI pe3yJibTaTaMH 3KCIIepHMeHT0B 110 pacce.SIHHIO CBeTa B HCKYCCTBeHHbIX OJIH)J,HCIIepcHbIX 

cpe,ri:ax. 

6. ITpoBe)J,eH 3KcrrepHMeHT, IIO)J,TBep)K,l(aIOrn:HH cornacoBaHHOCTb pacIIOJIO)KeHH5I KBa3H­

qaCTHIJ; OTHOCHTeJibHO ,D,pyr ,D,pyra. Ou;eHeHO BpeM.SI penaKCaUHH BO)J,bl K nepBOHaqaJII,HOMY 

<<HeB03Myrn:eHHOMy>> COCTO.SIHHIO. C,D,eJiaHbl oueHKH 061,eMHOH Mepbl IlO,D,IlpOCTpaHCTBa «,D,eq>eK­

TOB» B BO,D,e. 3KcrrepHMeJ,ITaJibHO IIOKa3aHO, qTo 3q>q>eKT yBeJinqeHH5I pacce.SIHH5I CBeTa rrpH 

CMeIIIHBaHHH BO)), pa3JIHqHoH IIJIOTHOCTH B OCHOBHOM 06b5ICH.SieTC5I ,D,Hq>q>y3HeH rrpHMeCH no 
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CffCTeMe «.n:ecpeKTOB» BO,[(bl Ha MaCIIITa6ax OT IO ,[(0 I 000 HM. Crreuff<pffKa MexaHH3Ma ,IIJICCHIIaumr 

TeIIJIOBOH 3Heprffff ff .n:mpcpy3ffff KOHUeHTpaUffff IIpffMeceif COCTOffT B cy.ruecTBOBaHffff 

HeO,[(HOpO.L(HOCTeH BO,[(bl a priory, a He B ffX B03HffKHOBemrn ff3-3a BHeIIIHffX B03My.ruemi:ii. 

' 
3Tff ff ,n:pyrne pe3yJibTaTbl ,[(ffCCeprn1vm, II03BOJiffJiff COffCKaTemo BHecn1 BeCOMbIH BKJia,[( B 

pe111eH1fe TaKHX CJIO)I(HhJX rrpo6rreM, KaK MOJieKyIDipHaH CTPYKrypa rrpecHOH H MOpCKOH BO,ll;bl, yqeT 

BJIJlj!Hffe a3p030JUI Ha aTMOCq>epHyIO KOppeKUffIO ,n;aHHblX MYJibTffCIIeKTpaJibHbIX CKaHepoB UBeTa 

OKeaHa ff orrpe.n;erreHffe 6fforrornqeCKff-3HaqffMblX OIITlfqecKffX xapaKTepffCTHK .n;exTeJibHOro CJIOH 

OKeaHa no crreKTPY 06paTHO-pacceHHHOH COJIHeqHoH pa,r:urn[(HH. 

,ZJ;oCTH)I(eHJljl, peKOMeH,Ua[(HH H BbIBO,Ubl ,UHccepTa[(HH rrpe,ncTaBJieHbl C HcqeprrbIBaIO.rueii 

IIOJIHOTOH B COJIH,UHOM CIIHCKe pa6oT, orry6rrHKOBaHHbIX aBTOpOM CaMOCTOHTeJibHO H B 

coaBTOpcrne C OTeqecrneHHbIMff H 3apy6e)I(HI,1MH napTHepaMH, B TOM qHCJie B )KypHarrax BblCIIIero 

ypOBHH. Cy.ruecTBeHHO, qTo 60JiblIIHHCTBO KOJIJieKTHBHbIX rry6rrHKa1(HH o6Hapy)I(H-BaIOT HBHbie 

rrpH3HaKH JIH,nepcrna COHCKaTeJUI B q>OpMHpOBaHHH HX co.nep)I(aHJljl. Ilo TeMe ,ll;HCCepTaUHH 

' 
orry6rrHKOBaHO 33 pa60Tbl, H3 HHX 26 B peueH3HpyeMblX pocCHHCKHX, yKpaHH-CKHX H Me)K,Uy­

Hapo,nHbIX HayqHbIX H3,UaHJlj{X B pe1(eH3HpyeMbIX HayqHbIX )I(JpHarrax H3 CIIHCKa, peKOMeH,UO­

BaHHOro BAK. 

,[(Hccepraulijl rrorrHOCTbIO orneqaeT crreu;ffaJibHOCTff 25.00.28 - OKeaHorrornx no co.n;ep)I(aHffIO, 

rrorryqeHHbIM pe3yJibTaTaM, HayqffOH 3HaqHMOCTH BbIBO,ll;OB H cpopMaJibHbIM IIOKa3aTeJIHM. 

IlpH 3TOM rrpe,nCTaBJIHIOTCH yMeCTHbIMH crre.nyIOIUHe 3aMeqaHJljl. 

1. Ha pHC. 2.1 crreKrpaJibHbie K03q>q>HUHeHTbl xpKOCTH TeopeTHqeCKH ((qlfCTOH» MOpCKOH 

BO.Ubl, Haii,neHHbie ,UJUI pa3HbIX MO,nerreif rrorrromeHJljl CBeTa B BO,ne, cpaBHHBaIOTCH C 3KCrrepHMeH­

TaJibHbIM crreKrpOM K03<pq>H1(HeHTa xpKOCTH B CapraCCOBOM Mope KaK rrpHMepOM crreKrpa 

I 

rrpe.nerrbHO <(qlfCTOH» (6ecrrpHMeCHOH) rrpHpO,UHOH BO.Ubl. Ha CaMOM .nerre BO.Ubl 3TOro Mopx, KaK H 

rrpe.n;errbHO rrp03paqHI,Ie BO,[(bl TpOrrHqecKOH IlauH<pHKH, o6rra-,naIOT crra6oif, HO H3MepHMOH 

cprryopecueH[(HeH, xapaKTepHCTHKH KOTOpoii YKa3bIBaIOT Ha ee rrpHHa,nJie)I(HOCTb OKpa111eHHbIM 

pacrnopeHHbIM opraHHqecKHM BemecrnaM (CDOM B o6me-rrpHHHTOM o6o3HaqeHmr). 

<l>rryopecueH[(Jljl 6e3 rrorrro.rueHJljl HeB03MO)I(Ha. Cy.ruecrneHHO TaK)Ke, qTo CapraccoBo Mope 

rpaHHqHT C aKBaTOplij{Mlf IIOBbIIIIeHHOH H3MeHqlfBOCTH OKeatto-rrorn:qecKHX xapaKTepHCTHK 

(forrb<pcrpHM Ha 3arra.ne H T.rr.), H qaCTlfqHo rrpHHa,nJie)I(HT IIIHpO-TaM, r.ne pa3BHTa ce30HHaH 

H3MeHqHBOCTb BO,UHOH cpe,[(bl. B [(eJIOM, rrpHpO,UHble ycrrOBJljl B CapraCCOBOM Mope 61,rnaIOT 

,UOCTaToqHo pa3H006pa3HbIMH, qT061,1 MO)I(HO 6bIJI0 rrorraraTbCH Ha MHHHMaJibHOCTb H 

CTa6HJibHOCTb xapaKTepHCTHK cpe,nbl, 3aBHCHI.1(HX OT )I(H3He,nexTeJibHOCTH MeCTHOH 6HOTbl. 
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2. Onpe,ll;enemrn ycneurnocrn: npo.u;e)];yp, KOMneHcHpyIDrn;Hx BJIIDIHHe omH6oK 

aTMOCq>epHOH KOppeK.u;Irn Ha pemeHHe o6paTHblX 3a.n;aq, no pa3Maxy H CMern;eHHOCTH 

crryTHHKOBblX o.u;eHOK xnopoq>HJIJia .no H nocne KoppeK.u;HH (pa3,ll;eJI 6), npe.n;cTaBJUieTCX 

He,ll;OCTaTOqHo y6e)];HTeJibHbIM no cpaBHeHIUO C onpe,ll;eJieHifeM pa.3HOCTH K03q>q>H.U:HeHTOB 5!pKOCTH 

no crryTHHKY H KOHTaKT-HbIM )];aHHbIM, noCKOJibKY B 3TOM cnyqae He cyrn;ecTBeHHbI H3BeCTHbie 

' 
Tpy.n;HOCTH nepecqern K03q>q>Hn;HeHHTOB xpKOCTH B KOH.U:eHTpa.U:HIO XJIOpOq>HJIJia. 

B .ll;HCCeprnn;HH BCTpeqaIOTCX oneqanrn (CTIJ. 138 "YrpOBOH nOKa3aTeJil> pacceXHIDI"; CTp. 199 

"C noMOIIl;blO TaKHX MeTOJIOB ... "), TepMHHOJIOrHqecKHe HeToqHOCTH ( CTp. 23 8 "ITo:no-My no.n; 

«KOH.u;eHTpa.u;Heii: nHrMeHTOB» 6y.n;yT no.n;pa3yMeBaTl>CX nHrMeHTl>I q>HTOnJiaHKTOHa H .n;pyrHX 

MHKpoopraHH3MOB" - 6aKTepHii ?), cnopHbie BbICKa3bIBaHHX ( CTp. 241 "qaCTH.U:bI 6HorrornqecKoro 

npoHCXO)K.ll;eHIDI npaKTHqecKH He 0Ka3bIBaI0T BJIIDIHIDI Ha xapaKTepHCTHKH o6paTHOro pacceXHIDI" 

- a KpeMHHeBbie H KaJib.U:HTOBbie CKeJieTbI MaCCOBbIX BH.ll;OB q>HTOnJiaHKTOHa?) 

0.n;HaKO YKa3aHHl>Ie 3aMeqaHIDI HHCKOJil>KO He yMeHbillaIOT .u;eHHOCTb H BbICOKHH HayqHI,IH 

ypoBeHb npe,ll;CTaBJieHHOH pa60TbI. ,D;Hcceprn.u;IDI H3JIO)KeHa HayqHI,IM X3bIKOM H xopomo 

Oq>OpMrreHa. ABTOpeq>epaT i;iorrHOCTblO COOTBeTcTByeT co.n;ep)KaHHIO .ll;HCCeprnn;HH. 

Pa6orn E.E. IIIH6aHoBa orneqaeT BCeM Tpe6oBaHIDIM BAK P<D K .n;oKTOpCKHM 

.ll;HCCeprnn;HXM, a ee aBTOp ,ll;OCTOHH npHCy)K.ll;eHIDI eMy yqeHOH CTeneHH ,ll;OKTopa <pH3HKO­

MaTeMaTHqecKHX HayK no cnen;HaJibHOCTH 25.00.28 - OKeaHOJIOrIDI. 

O<pH.U:HaJibHhiii onnoHeHT, rnaBHhiii Hayqff1,1ii coTpy,ll;HHK na6oparnpHH «OnTHKa oKeaHa» <DfEHY 

I1HCTHTYT OKeaHOJIOrHH p AH, .ll;OKTOP q>H3HKO-MaTeMaTHqecKHX HayK 
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