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OT3biB 

o<I>HIJ,HaJibHOrO OIUIOHeHTa 

Ha ,nHccepTau,HOHHJ'lO pa60Ty Oropo,nHHKOBa JI.JI. 

«CTaTHCTHqecKHe CBOHCTBa KOrepeHTHbiX BHXpeBbiX H BOJIHOBbiX Typ6yrreHTHbiX TeqeHHH» Ha 

COHCKaHHe yqeHOH CTerreHH KaH,nH,naTa <I>H3HKO-MaTeMaTHqecKHX HayK ITO CIIeiJ,HaJibHOCTH 

1.3 .14 - Terrrro<I>H3HKa H TeopeTHqecKM TerrrroTexmiKa 

KBa3HreOCTPO<I>HqecKHe BHXpeBhie CTpyKTypbi ( CHHOIITHqecKHe, HJIH Me30MaCIIITa6Hbie 

BHXpH) 51BJI5110TC51 O,nHHM H3 OCHOBHbiX 3JieMeHTOB ,nHHaMHKH OKeaHa H aTMOc<l>epbi. 0HH 

orrpe,neJI5110T H3MeHqHBOCTb TeqeHHH H BeTpOB Ha IIpOCTpaHCTBeHHbiX MaCIIITa6ax IIOp51,nKa 

6apoKJIHHHoro pa,nHyca .ne<PopMaiJ,HH KH6err51-Pocc6H H orrpe,neJI51IOT «rroro.ny», KaK B 

aTMOC<I>epe, TaK H B OKeaHe. f10CKOJibKY 3a BpeM51 HX cyiiJ,eCTBOBaHH51, BKJIIOqeHHbie B HHX 

qaCTHIJ,bi, COBepiiiaiOT, KaK MHHHMyM, HeCKOJibKO o6opOTOB BOKpyr BHXpeBOrO IJ,eHTpa, 3TH 

BHXpH JIOrHqHO OTHeCTH K pa3p51_ny KOrepeHTHbiX. 

ITpo6rreMbi <PopMHpoaaHH51 H ,nrrHTerrhHOro cymecTBOBaHH51 CHHOIITHqecKHX BHxpeBbiX 

CTPYKTYP B aTMoc<Pepe H B oKeaHe eme .naneKH OT rrorrHoro <I>H3HqecKoro IIOHHMaHH51 H, TeM 

6orree, OT MaTeMaTHqeCKOrO OIIHCaHH51. QqeBH,nHO, qTO OHM, HeKOTOpbiM o6pa30M, CB513aHbi C 

B3aHMo,neH:cTBHeM OTHOCHTeJihHO KpyrrHOMaCIIITa6HhiX c,naHrOBbiX TeqeHHH H 6orree 

MeJIKOMaCIIITa6HbiX Typ6yrreHTHbiX IIYJibCaiJ,HH, BCer,na IIpHCYTCTBYIOIIJ,HX B ,nBmKyiiJ,HXC51 

B03,nyiiiHOH H ao,nHOH cpe.nax. Ba:11moH: oco6eHHOCTbiO ,nHHaMHKH c,nBHrOBbiX TeqeHHH H 

Typ6yrreHTHOCTH B reo<I>H3HqecKHX Cpe,nax 51BJI51eTC51 TO, qTo OHM HCIIbiTbiBaiOT Ha ce6e BJIH51HHe 

BpaiiJ,eHH51 3eMJIH H IIJIOTHOCTHOH CTpaTH<I>HKaiJ,HH H HMeiOT CJIO)I{H)'lO TpexMepHJ'lO CTpyKTypy. 

CooTBeTCTBeHHO, Typ6yrreHTHhie rryrrbcau,HH, 3a HCKJIJOqeHHeM caMbiX MerrKoMaCIIITa6HhiX, He 

51BJI51IOTC51 H30TporrHhiMH H He orrHCbiBaiOTC51 B paMKax KorrMoropoacKofi TeopHH 

Typ6yrreHTHOCTH. TeopHH Typ6yrreHTHOCTH BO BpaiiJ,aiOIIJ,eHC51 H CTpaTH<I>Hu,HpOBaHHOH 

)I{H,nKOCTH ,no CHX IIOp eme He C03,naHO. 

B ,naHHoH: ,nHccepTaiJ,HH TeopenfqecKH Hccrre,nyiOTC51 KorepeHTHbie BHxpeBhie TeqeHH51 B 

6biCTpo apamaiOmeH:c51 o,nHopo,nHoH: )I{H_nKocTH. ITpH 3TOM oco6oe BHHMaHHe y.nerr51eTc51 

B03,neH:cTBHIO Typ6yrreHTHbiX rryrrhcau,HH: Ha CTPYKTYPY H ,nHHaMHKY BHXpeH:. B rrpe.nrraraeMOH 

IIOCTaHOBKe 3TH IIYJibCaiJ,HH B036y)l{_naiOTC51 MO,neJibHOH crryqafiHOH CHJIOH (KOTOpllil, B TOM qHcJie, 

MO)I{eT HMeTb KOHBeKTHBHJ'lO IIpHpo,ny), rrepe,naiOIIJ,eH TeqeHHIO KOHeqHyiO MOIIJ,HOCTb. B pa6oTe 

HCIIOJib3yeTC51 CTaTHCTHqeCKHH IIO,nxo_n, C HCIIOJib30BaHHeM KOTOporo BbiqHCJI5110TC51 

Koppeii51IJ,HOHHbie H CTpyKTypHbie <I>YHKIJ,HH IIOJI51 Typ6yrreHTHOCTH. Mo,neJib, HCIIOJib3yeMM ,nJI51 

OIIHCaHH51 KOrepeHTHbiX BHXpeH: C Typ6yrreHTHOCTbiO, MO)I{eT 6biTb pacrrpOCTpaHeHa Ha 



CHHOIITHqecKHe BHXpH B aTMOccpepe H B OKeaHe, a TaK)l(e Ha HeKOTOpbie TeXHOJIOrHqeCKHe 

IIpOIIeCCbl, IIpOHCXOMIIIHe BO BpaiiiaiOIIIeMC» )l(H,ll;KOH cpe.n;e. 3THM, B 3HaqHTeJibHOM CTeiieHH, 
.,. 

o6ycJIOBJieHbl aKTYaJibHOCTb H IIpHKJia,ll;HM 3HaqHMOCTb ,n;aHHOrO HCCJie,ll;OBaHH». 

,[(HCCepTaiiH» COCTOHT 1:13 BBe,ll;eHH», qeTbipeX rJiaB, 3aKJIIoqeHH» H .ll;Byx IIpHJIO)l(eHHM. 

IToJIHbiM o6beM ,n;HccepTaiiHH 172 cTpaHHIIbi TeKcTa c 15 pHCYHKaMH. CrrHcoK JIHTepaTypbi 

co.n;ep)l(HT 155 IIHTHpyeMbiX rry6JIHKaiiHM. 

Bo BBe.n;eHHH o6ocHOBbiBaeTc» aKTYaJibHOCTb TeMbi ,n;HccepTaiiHOHHoro Hccne.n;oBaHH», 

IIpHBO,ll;HTC» 06111a» xapaKTepHCTHKa pa60Tbl, cpopMyJIHpYJOTC» ee IIeJib H pernaeMbie 3a,n;aqH, 

IIO»CH»IOTC» ee HayqHag HOBH3Ha, TeopeTHqeCKM H IIpaKTHqeCKa» 3HaqHMOCTb, 

o6ocHOBbiBaeTc» .n;ocToBepHOCTb rronyqeHHbiX pe3yJihTaToB H yKa3biBaeTc» JIHqHbiM BKJia,n; 

aBTopa B pa6oTy. ITpHBOMTC» HayqHbie rrono:>KeHH», Bbi.n;BHraeMbie Ha 3aiiiHTy. 

B rrepBoil maBe co.n;ep)l(HTC» JIHTepaTypHbiM o63op no TeMe HayqHoro Hccne.n;oBaHH». 

06cy)l(,ll;aiOTC» pa3JIJ:IqHbie pe)l(HMbl TeqeHH»: OT JlaMHHapHoro ,ll;O Typ6yJieHTHOrO BHXpeBoro 

TeqeHH» B HeBpalllaiOIIIeMC» H BO BpamaiOIIIeMC» :>KH,ll;KOCTH. f1pHBOMTC» IIpHMepbi TeqeHHH B 

BH,ll;e TpexMepHbiX KOrepeHTHbiX CTOJI6qaTbiX BHXpeH.. 

PaccMaTpHBaiOTC» CIIOC06bi OIIHCaHH» BHXpeBbiX TeqeHHH, OTMeqaeTC» rrpaKTHqecKa» 

HeB03MO)l(HOCTb rronyqeHH» ToqHoro pemeHH» ypaBHeHH» HaBbe-CToKca .n;JI» TaKHX .n;BH)l(eHHM. 

060CHOBbiBaeTC» He06XO,ll;HMOCTb CTaTJICTHqecKOrO CIIOC06a HX OIIHCaHH», B TOM qHCJie, C 

HCIIOJib30BaHHeM KOppeJI»IIHOHHbiX cpyHKIIHM. l13narruoTC» rrpe,n;IIOCbiJIKH ,ll;JI» IIOCTpOeHH» 

TeOpHH TpeXMepHbiX KOrepeHTHbiX reOCTpO<}>HqecKHX BHXpeH B O,ll;HOpO,ll;HOM IIO IIJIOTHOCTH 

:>KH,ll;KOCTH, IIpHBO,ll;»TC» ypaBHeHH» ,ll;JI» cpe,n;HeM CKOpOCTH H ,ll;AA Typ6yneHTHbiX IIYJibCaiiHM, 

MaJibiX no cpaBHeHHIO co cpe.n;Heil cKopocTbiO. OcBemaeTc» Ba:>KHOCTb Hccne.n;oBaHH» BJIH»HH» 

TpexMepHOrO KOrepeHTHOrO BHXpeBOrO TeqeHH» IIpOBOMIIIeM :>KH,ll;KOCTH Ha BHeiiiHee 

MarHHTHOe IIOJie. 06cy:>K,n;aeTC» CB»3b a-3cpcpeKTa, KOJIHqeCTBeHHO Bbipa)l(eHHOrO B BH,ll;e 

IIpOIIOPIIHOHaJibHOCTH KOMIIOHeHTaMH 3JieKTpO,ll;BH)l(YIIIeM CHJibl, 

B03HHKaiOIIIeM 3a cqeT Typ6yneHTHOrO TeqeHH» IIpOBOMIIIeM :>KH,ll;KOCTH B MarHHTHOM IIOJie, H 

KOMIIOHeHTaMH caMoro MarHHTHOro IIOJI». B o63ope aHOHCHpyeTC», qTo B rnaBe 3 BeJIHqHHa a-

3<}><}>eKTa TpexMepHoro KOrepeHTHOrO BHXp» IIpOBOMIIIeM )l(H,ll;KOCTH BbiqHCJI»eTC» B o6JiaCTH 

MaJibiX 3HaqeHHM q~:~cen 3KMaHa, Pocc6H H MarHHTHoro qJ:ICJia ITpaH,n;TJI». YKa3biBaeTC» TaK:>Ke 

Ba)l(HOCTb HCCJie,ll;OBaHH» CTaTHCTHqeCKHX CBOHCTB TeqeHHH B ,n;pyroM rrpe,n;eJibHOM CJiyqae, 

Kor.n;a aMIIJIHTy.n;a cpnyKTyaiiHM cTaHOBHTC» cpaBHHMoH. c BeJIHqHHOH cpe.n;Hero TeqeHH». B 

KaqecTBe O,ll;HOrO 1:13 KJiaCCOB TaKHX HeJIHHeMHbiX CHCTeM paCCMaTpHBaiOTC» CHCTeMbl, 

OIIHCbiBaeMbie HeJIHHCHHbiM ypaBHCHHCM llipe,ll;HHrepa, KOTOpoe MO)l(eT 6biTb HCIIOJib30BaHO 

.ll;JI» OIIHCaHH» KaK BOJIH Ha rny60KOH BO,n;e, TaK BOJIH B OIITOBOJIOKHe. 06cy:>K,n;aiOTC» CIIOC06bl 

CTaTHCTHqecKOfO HCCJIC,ll;OBaHH» BOJIHOBbiX CHCTCM C IIHKJIHqecKHM YCHJieHHeM, K KOTOpbiM 



OTHOCHTCji CJiyqaMHhiM BOJIOKOHHhiM mnep C o6paTHOM CBji3hiO. .lJ:enaeTCji BhiBO,ll; 0 

B03MO)l(HOCTH IIpHMeHeHHji BOJIHOBOM KHHeTHqeCKOM TeOpHH ,lJ;Jijl HCCJie,ll;OBaHifj{ TaKHX CHCTeM 

Ha rrpHMepe cnyqall:Horo BOJIOKOHHoro Jia3epa. 

Bo BTOpOH rJiaBe H3JIO)l(eH IIO,ll;XO,ll;, II03BOJijiiOJ:nHM KOJIHqecTBeHHO OIIHChiBaTh 

CTaTHCTHqecKHe CBOMCTBa Typ6yneHTHhiX TeqeHHM Ha IIpHMepe TpexMepHhiX 

KBa3HreOCTpoqmqeCKHX BHXpeii B O,ll;HOpO,ll;HOM )l(H,ll;KOCTH, rryTeM pa3,ll;eJieHHji TeqeHHj{ Ha 

KpyiiHOMaCIIITa6HhiM IIOTOK H Typ6yJieHTHhie IIYJihCaiiHH. 3a,n;aqa pernaeTCji B rrpe,n;eJie 

6onhrnoro 3HaqeHHj{ qHcJia PeiiHOJih,n;ca, MaJihiX 3HaqeHHM qHcen Pocc6H H 3KMaHa. BJIHj{HHe 

Typ6yJieHTHOCTH yqHThiBaeTCj{ B BH,ll;e MO,ll;eJihHOrO CJiyqaiiHOrO IIOM BHeiiiHHX CHJI, KOTOpoe 

cqHTaeTCji paBHOMepHo pacrrpe.n;eneHHhiM B o6neMe. CTaTHCTHKa 3THX CHJI, rrepe.n;aiOJ:nHX 

3HeprHIO BHXpiO, H30TpOIIHa, rrpe,n;IIOJiaraeTCj{ CKoppenHpOBaHHOM Ha MaJihiX BpeMeHaX H Ha 

MaJIOM IIpOCTpaHCTBeHHOM MaCIIITa6e. tbJiaraeTCji MeTO,ll;HKa BhlqHcJieHHji KOppeMIIHOHHhiX 

<i>YHKIIHM, OIIHChiBaiOJ:nHX CTaTHCTHqecKHe CBOMCTBa TaKOrO TeqeHHji. .lJ:aHHM MeTO,ll;HKa 

peaJIH30BaHa Ha IIpHMepe BhJqHcJieHHji O,ll;HOTOqeqHOM rrapHOM KOppeMIIHOHHOM <i>YHKIIHH 

Typ6yJieHTHhiX IIYJihCaiiHM IIOJij{ CKOpOCTH, KOTOpM CO,ll;ep)l(HTCji B Bhipa)l(eHHH ,lJ;Jijl TeH30pa 

PeMHOJih,ll;Ca H II03BOJijleT OIIpe,n;eJIHTh IIpO<i>HJih cpe,n;Hero TeqeHHji CO C,ll;BHrOM CKOpOCTH. IJpH 

3TOM BeJIHqHHa C,ll;BHra CKOpOCTH TpexMepHoro KOrepeHTHOrO BHXpj{ OIIpe,n;eJijieTCji 

KBa,ll;paTHhiM KOpHeM OTHOIIIeHHj{ MOJ:nHOCTH CJiyqaMHOrO IIOM BHeiiiHHX CHJI (KOTOpoe MO)l(eT 

HMeTh KOHBeKTHBHYIO IIpHpo,n;y) K KHHeMaTHqecKOM Bji3KOCTH )l(H,ll;KOCTH. TaK)l(e B ,n;aHHOM 

rJiaBe HCCJie,n;yeTCji IIpOCTpaHCTBeHHaj{ CTaTHCTHKa Typ6yJieHTHhiX IIYJihCaiiHM B TpexMepHOM 

KBa3HreocTpo<l>HqecKOM BHxpe. ITpoBe,n;eHhi BhJqHcJieHHj{ cTpyKTypHoii <i>YHKIIHH cKopoCTh­

cKopocTh pa3JIHqHhiX KOMIIOHeHT <i>JIYKTyaiiHM IIOJij{ CKOpOCTH Ha MaJihiX IIpocTpaHCTBeHHhiX 

MaCIIITa6ax ,lJ;Jiji TaKOrO BHXpji. 

C yqeTOM CBOMCTB ,n;ByMepHhiX <l>nyKTyaiiHM paccqHTaHhi CTpyKTypHhie <i>YHKIIHH 

pa3JIHqHhiX KOMIIOHeHT IIOJij{ CKOpOCTH Typ6yJieHTHhiX IIYJihCaiiHM B ,n;ByMepHOM KOrepeHTHOM 

BHXpe B 3aBHCHMOCTH OT MOJ:nHOCTH HaKaqKH H B5!3 KOCTlf cpe,ll;hl. CpaBHeHHe IIOKa3aJIO, qTo B 

TpexMepHoM KorepeHTHOM BHxpesoM TeqeHHH CTPYKTYPHM <i>YHKIIHj{ HMeeT 6onee 

aHH30TpOIIHhiM BH,ll;, qeM B ,ll;ByMep HOM KOrepeHTHOM TeqeHHH. 

B TpeTheM rJiaBe HCCJie,ll;OBaH a-3<P<PeKT ,lJ;Jiji TpexMepHOro KOrepeHTHOro BHXpji C 

HeHyJieBOM CIIHpaJihHOCThiO B rrpoBO,lJ;jiJ:neM )l(H,ll;KOCTH. C HCIIOJih30BaHHeM MO,ll;eJIH BHXpji 

Haii,n;eHhl KOMIIOHeHThl O,ll;HOTOqeqHOrO KOppeJij{TOpa CKOpOCTh-3aBHXpeHHOCTh. B IIpHCYTCTBHH 

TaKOrO BHXpj{ B IIpOBO,lJ;jiJ:neM )l(H,ll;KOCTH paCCMOTpeHO IIOBe,n;eHHe MarHHTHOrO IIOJij{, aMIIJIHTy,n;a 

KOTOporo H3HaqaJihHO 6biJia MaJia H orrpe,n;eJijiJiaCh TeiiJIOBhiMH <i>JIYKTyaiiHjiMif. IJOKa3aHO, qTo 

CBji3h Me)l(,ll;y KOMIIOHeHTaMH :meKTpO,ll;BH)l(yJ:neM CHJihl 8 H MarHHTHOrO IIOJiji B - JIHHeMHM: 8 

= aB, a TaK)l(e rronyqeHo Bhipa)l(eHHe ,lJ;Jijl scex 3JieMeHTOB rrces.n;oTeH3opa a B TpexMepHoM 



KOrepeHTHOM BH:XpeBOM TeqeHJHf ITpOBO,lUlll(eH )I(H,IJ,KOCTH B 3aBHCHMOCTH OT BeJJHqHH B513KOCTH, 

MarHHTHOH ,II,H4J4Jy3HH, yrJIOBOH CKOpOCTH Bpall(eHH51 H C,IJ,BHra CKOpOCTII, TO eCTb B 

3aBHCHMOCTH OT qHceJI Pocc6H, 3KMaHa H MarHHTHoro qHcJia ITpaH,II,TJIH, B ycnoBHHX, KOr,IJ,a" 

qHcno Pocc6H MHoro 6onnrne qHcna 3KMaHa, HO MeHnrne HJIH ITOPH.II.Ka e,II,HHH:U:hi, a MarHHTHOe 

qHcJio ITpaH,IJ,TJIH TaK)I(e MeHnrne, HJIH ITOpH,II,Ka e,II,HHH:U:hi, KOTopnie xapaKTepHhi ,IJ,JIH BHernHeii 

30Hhl 51,II,pa 3eMJIH. Ha OCHOBaHHH ITOJiyqeHHhiX pe3yJihTaTOB C,II,eJiaH BhiBO,IJ, 0 xapaKTepe 

BJIH51HH51 K034J4JH:u;HeHTa MarHHTHOH ,II,H4J4Jy3HH H ymOBOH CKOpOCTH Bpall(eHH51 CHCTeMhi Ha 

BeJIHqHHY a-34J4JeKTa. 

TaK)I(e ITonyqeHo ypaBHeHHe 3BOJIIO:U:HH cpe,II,Hero MarHHTHoro ITOJIH B TpexMepHOM 

KOrepeHTHOM BHXpe H HaH,II,eH KpHTepHH ero HeyCTOHqHBOCTH BO BpeMeHH, TO eCTh pOCTa 

BeJIHqHHhi cpe,II,Hero MarHHTHoro ITOJIH, B 3aBHCHMOCTH OT BeJIHqHHhi qHcen Pocc6H, 3KMaHa H 

MarHHTHoro qHcJia ITpaH,IJ,TJIH, a TaK)I(e OTHorneHHH MacrnTa6a HaKaqKH K MacrnTa6y cpe,II,Hero 

MarHHTHOrO ITOJIH: 

B qeTBepToii maBe ITpHBe,II,eHhi pe3yJinTaThi HCCJie,IJ,oBaHHH cTaTHCTHKH ,II,pyroro pe)I(HMa 

TeqeHH51, KOr,IJ,a 4JnyKTya:u;HH HeJib351 cqHTaTb MaJihiMH ITO cpaBHeHHIO C ero cpe,II,HeH CKOpOCThlO. 

TaKHe CHCTeMbi 51BJI51IOTC51 HeJIHHeHHhiMH H B pH,II,e CJiyqaeB MoryT OITHChiBaTbC51 HeJIHHeHHhiM 

ypaBHeHHeM lllpe,II,HHrepa. 0co6hiH HHTepec Cpe,II,H HHX ITpe,II,CTaBJIHeT HCCJie,IJ,OBaHHe 

:U:HKJIHqecKHX BOJIHOBhiX CHCTeM, B qacTHOCTH, CJiyqaHHOrO BOJIOKOHHOrO Jia3epa C 

paciTpe,II,eJieHHOH o6paTHOH CB513bl0. B TaKOH CHCTeMe, ITOBe,II,eHHe KOTOpOH OITHCbiBaeTC51 B 

paMKaX paHee pa3BHTOH BOJIHOBOH KHHeTHqeCKOH TeOpHH, OITpe,II,eJieHa 4JyHK:U:H51 

paciTpe,II,eneHHH HHTeHCHBHOCTH BOJIHOBoro ITaKeTa Ha ITPHMepe H3JiyqeHHH, ITporne,IJ,rnero qepe3 

CJiyqaHHhiH BOJIOKOHHhiH Jia3ep. B ITepBOM H BTOpOM ITOp51,II,KaX ITO ITapaMeTpy HeJIHHeHHOCTH 

Haii,IJ,eHo Bhipa)l(eHHe ,II,JIH Ko34J4JH:u;HeHTa 3Kc:u;ecca KaK 6e3pa3MepHoro ITapaMeTpa, 

OITpe,II,eJIHIOII(erO OTJIHqHe CTaTHCTHKH HHTeHCHBHOCTH BhiXO,IJ,HOrO H3JiyqeHH51 OT peneeBCKOH. 

B 3aKJIIOqeHHe, ITpHBe,IJ,eHhi OCHOBHhie pe3yJinTaThi pa6oThi. 0TMeqeHo, qTo ITonyqeHHhie 

pe3yJihTaThi C HCITOJih30BaHHeM CTaTHCTHqecKoro ITO,II,XO,II,a IT03BOJI51IOT nyqrne ITOH51Th ITpHpO,II,y 

KOrepeHTHhiX BHXpeBhiX H BOJIHOBbiX TeqeHHH, a TaK)I(e MOryT 6niTh HCITOJib30BaHhi ,II,J151 Bbi6opa 

ITOCTaHOBKH qHCJieHHhiX H 3KCITepHMeHTaJihHhiX HCCJie,IJ,OBaHHH, aHaJIH3a H ITpOrH03HpOBaHH51 B 

6y.II.ymeM HeKOTOphiX ITpHpO.II.HhiX HBJieHHH H TexHonorHqecKHX ITpo:u;eccoB. Cpe,II,H 3THX 

pe3yJinTaTOB HaH6onee Ba)I(HbiMH ITpe,II,CTaBJI51IOTC51 CJie,IJ,YIQII(He: 

1. IJonyqeHhi COOTHOIIIeHH51 ,II,JI51 OITHCaHH51 Typ6yneHTHhiX ITYJihCalJ;HH B ITpHCYTCTBHH 

6niCTporo Bpall(eHH51 CHCTeMbi H C,IJ,BHrOBOrO TeqeHH51 B O,II,HOpOLl,HOH ITO ITJIOTHOCTH 

)I(H,II,KOCTH, a TaK)I(e ycTaHOBJieHhi cBoiicTBa cTpyKTypHoii 4>YHK:U:HH Typ6yneHTHhiX 

ITYJihCalJ;HH BHYTPH TpeXMepHOrO KOrepeHTHOrO BHXp51 Ha MaJihiX ITpOCTpaHCTBeHHhiX 

Macuna6ax. 



2. PaccqHTaHa CTPYKTYPHIDI <l>YHKU:H~ pa3JJHqHhiX KOMIIOHeHT Typ6yrreHTHhiX 

IIYJihCaU:HH IIOJI~ CKOpOCTH Ha MaJihiX MaCIIITa6ax .[(AA TpexMepHOrO H .[(ByMepHOrO 

KorepeHTHhiX BHXpeBhiX TeqeHHH B O.[(HOpO.[(HOH 110 IIJIOTHOCTH )KH,[(KOCTH B 

3aBHCHMOCTH OT MOin:HOCTH HaKaqKH H B~3KOCTH cpe .[(hi; ycTaHOBJieHO, qTO B 

TpexMepHOM KOrepeHTHOM BHXpeBOM TeqeHHH CTpyKTypHIDI <l>YHKU:H~ HMeeT 6orree 

aHH30Tp011HhiH xapaKTep, qeM B .[(ByMepHOM; 

3. aHaJIHTHqecKH HCCJie,[(OBaH a-3<l><l>eKT B rpeXMepHOM KOrepeHTHOM BHXpe 

11pOBO.[(~In:eH )KH,[(KOCTH C HeHyJieBOH CIIHpaJihHOCThiO, BhlqHCJieHhl 3JieMeHThl 

MaTpHU:hi a-3<l><l>eKTa B TeqeHHH 11pH pa3rrHqHhiX qHcrrax Pocc6H (Ro ), 3KMaHa (Ek) 

H MarHHTHoro qHcrra ITpaH.[(TJI~ (Prm) B o6rracTH HX 3HaqeHHH Ek « Ro $ 1 H Prm 

$ 1, KOTOphie xapaKTepHhi .[(AA BHernHeii 30Hhi ~.[(pa 3eMJIH. IToKa3aHo, qTo 

BeJIHqHHa a-3<l><l>eKTa cymeCTBeHHO 3aBHCHT OT COOTHOIIIeHH~ Me)K.[(y qHCJIOM 

Pocc6H H MarHHTHhiM qHcrroM ITpaH.[(TJI~: oRa yMeHhrnaeTc~ c pocTOM yrrrosoii 

cKopocTH spameHH~ CHCTeMhi 11pH Ek « Prm H He 3aBHCHT oT Hee 11pH Ek » Prm, 

a TaK)Ke crra6o 3aBHCHT OT K03<l><l>Hn:HeHTa MarHHTHOH .[(H<l><l>Y3HH B llpe.[(erre Ro « 
Prm H y6hmaeT c ero pocToM 11pH Ro » Prm. 

4. Y CTaHOBJieH HeycToHqHBOCTH cpe.[(Hero MarHHTHOrO IIOJI~, 

B03HHKaiOmero 3a cqeT CIIHpaJihHOrO TeqeHH~ 11pOBOMin:eH )KH.[(KOCTH TpexMepHOrO 

KorepeHTHoro BHxp~, B TepMHHax 6e3pa3MepHhiX llapaMeTpos Ro, Ek, Prm, a TaK)Ke 

OTHOIIIeHH~ MaCIIITa6a cpe.[(Hero MarHHTHOrO IIOJI~ K MaCIIITa6y HaKaqKH. 

5. Ollpe.[(erreHa <l>YHKU:H~ pacllpe.[(eJieHH~ HHTeHCHBHOCTH BOJIHOBoro llaKeTa Ha 

11pHMepe H3JiyqeHH~, 11porne.[(rnero qepe3 crryqafiHhiH sorroKOHHhiH rra3ep. Haii.[(eHo 

Bhipa)KeHHe .[(JI~ K03<l><l>Hn:HeHTa 3Kcu:ecca, KaK 6e3pa3MepHoro llapaMeTpa, 

Ollpe,[(eJI~IOin:ero OTJIHqHe CTaTHCTHKH HHTeHCHBHOCTH BhiXO.[(HOrO H3JiyqeHH~ OT 

perreeBCKOH CTaTHCTHKH. 

OcHOBHhie 3aMeqaHH~ 110 .[(HccepTan:HH H asTope<l>epaTy 3aKrriOqaiOTc~ B crre.[(yiOmeM. 

1. ABTOp He BIIOJIHe KOppeKTHO HCIIOJih3yeT TepMHH «reocTpO<l>HqeCKHe» 

11pHMeHHTeJihHO K paCCMaTpHBaeMhiM HM KOrepeHTHhiM BHXp~M. 

feOCTpO<l>HqeCKHMH Ha3hiBaiOTC~ .[(BH)KeHH~ BO.[(hl H B03.[(yxa 11pOHCXO.[(~In:HMH 11pH 

6arraHce rpa.[(HeHTa ,[(asrreHH~ H CHJihi KopHOJIHca. ITpH 3TOM HecTau:HoHapHocTh, 

CHJihi HHepU:HH H cHrra TpeHH~ OTCYTCTBYIOT. Bcrre.[(CTBHe Toro, qTo B BHxp~x B 

6arraHCe CHJI BCer,[(a 11pHCYTCTByeT QeHTpo6e)KHIDJ: CHJia HX .[(HHaMHKa He 6hiBaeT 

qHCTO reOCTpO<l>HqeCKOll. 0.[(HaKO, eCJIH OTHOIIIeHHe QeHTpo6e)KHOH CHJihl K CHJie 

KopHorrHca Marro (qHcrro Pocc6H cymecTBeHHO MeHhiiie e.[(HHHU:hi), a TaK)Ke crra6hi 

3<l><l>eKThl TpeHH~ (qHCJIO 3KMaHa MHOrO MeHhiiie e,[(HHHU:hi) TO TaKHe BHXpH 



KJiaCCH<l>Hl(Hp)'IOTC51 KaK KBa:mreOCTpO<l>HqecKHe. l1MeHHO 3TOT TepMHH CJie)J,yeT 

IIpHMeH51Tb B OTHOIIleHHH paCCMaTpHBaeMbiM B )J,HCCepTal(HH KOrepeHTHhiM BHXp51M. 

2. B rnase 1 OTMeqaeTC51, qTo MO)J,eJih C03)J,aeTC51 ..,[{JI51 «rpexMepHbiX KOrepeHTHbiX 

recrpo<l>WieCKHX BHXpeif IIpH IIOCT051HHOH TeMrreparype» Bo rrepBbiX, 6onee 

KOppeKTHO rOBOpHTb He 0 IIOCT051HCTBe TeMrrepaTypbl, a 06 O)J,HOpO.D,HOCTH IIJIOTrOCTH. 

Bo BTOpbiX, )J,JUI KBa3HreocTpoqmqecKHX BHXpeif B O)J,HOpO.D,HOM )KH)J,KOCTH xapaKTepHbiM 

51BJT51eTC51 )J,ByMepHOe )J,BH)KeHHe, TpeXMepHOCTb B03HHKaeT 3a cqeT B513KHX rrorpaHCJTOeB 

Ha IIOBepXHOCTH H )],He 6acceifHa, KOTOpbie B MO)J,eJTH OTCYTCTByiOT. B CB513H C 3THM 

Tpe6yeTC51 II051CHHTb, KaKOM CMb!CJl BKJTa)J,hiBaeTC51 B TepMHH <<TpeXMepHOCTb». 

3. B )J,HccepTal(HH H B aBTope<PepaTe oTMeqaeTC51, qTo rrpHMeH51eMM MO)J,eJih MO)KeT 

6biTh o6o6meHa Ha o6II1HpHhiH Knacc TeqeHHii B rrpHpo)J,e (aTMoc<Pepe). TaKHX KaK 

«TOpHa)J.O, CMepqH, l(HKJIOHbi (B03)J,YlllHbie BHXpH C IIOHH:)KeHHhiM )J,aBJieHH:eM) If 

aHTHI.(HKJIOHbi (BHXpH C IIOBbiiileHHbiM )J,aBJieHH:eM). ,ll;eifCTBH:TeJihHO, l(HKJIOHbl If 

aHTHI.(HKJIOHbi B aTMOC<l>epe, Ha3hiBaeMhie CHHOIITH:qecKHMH BHXp51MH, 

xapaKTepH3YJOTC51, KaK rrpaBHJIO, He60JiblllHMH 3HaqeHH51MH qlfcna Pocc6H H no 

3TOMy rrapaMeTpy COOTBeTCBYIOT IIpHMeH51eMOH MO)J,eJIH. qTO KacaeTC51 TOpHa)J.O If 

CMepqeiJ, TO )J,JI51 HHX ~CJIO Pocc6H: MHOrO 60Jibllle e)J,HHHI.(bl If HX )J,H:HaMHKa B 

OCHOBHOM orrpe)J,eJI51eTC51 6anaHCOM rpa)J,H:eHTa )J,aBJieHH:51 If l(eHTpo6e)KHOM CH:Jlbl, a 

CHJia KopHOJIHca HrpaeT BTopocTerreHHYIO ponb. ,ll;n51 TaKoro THrra BHxpeii HY)J<Ha 

)J.pyra51 MO)J,eJih. 

4. ITpH rrocTaHOBKe 3a)J,aqlf rrocTynHpyeTc51, qTo <PnyKryal(HH rroJI51 cKopocTH 

B036y)K)J,aiOTC51 CJiyqaiJHOH CHJIOH, KOTOpa51 He 3aBHCHT OT KpyiiHOMaCIIlTa6HOrO 

TeqeHH51. B HCIIOJih3yeMOH MO)J,eJIH If cpe)J,HAA CKOpOCTb, If BeJIH:qlfHa C)J,BHra 

CKOpOCTH B KOrepeHTHbiX BHXp5IX orrpe)J.eJI5IIOTC5! MOII.(HOCTblO HaKaqKif If 

B5!3KOCTbiO. ITo3TOMy MO)KHO cKroaTb, qTo <PnyKTyal(HH orrpe)J,emiiOT 

KpyrrHOMaCIIlTa6Hoe TeqeHHe, a He Hao6opoT. BMecTe c TeM, B 6JIH3KHX K 

MO)J,eJibHOH IIpHpO)J,HbiX CHTyal(H5IX, HaiipHMep, IIpH pa3BHTHH rny60KOH KOHBeKI.(Hif 

B OKeaHe, BpameHHe 3eMJIH If <l>oHOBOe BHXpesoe )J,Bif)KeHH:e OKa3biBaiOT 

cymecTseHHoe BJIHHHH:e Ha CTPYKTYPY KOHseKI.(HH. 3To BJIH51HH:e oTqeTJIHBo 

IIp05IBJI5IeTC5! If B Jia6opaTOpHbiX 3KCIIepHMeHTax C KOHBeKI.(HeH BO BpamaiOII.(eHC51 

)Kif)J,KOCTH (eM., HarrpHMep, Boubnov B.M., Golitsyn G.S. Convection in rotating 

fluids. Dordrecht: Kluwer Academic Publishers 1995. 224 p. ). 3TO o6cTOueJihCTBO 

CJie)J,OBaJIO 6hi o6cy)J.HTb B )J,HCCepTal(HH. 

5. B 3aKJIIOqHTeJibHOM a63al(e asTope<PepaTa OTMeqeHo, qTo <<rronyqeHHbie s pa6oTe 

pe3yJibTaTbi C HCIIOJib30BaHH:eM CTaTHCTH:qeCKOrO IIO)J,XO)J,a II03BOJI51IOT nyqllle 



IIOH51Th rrpHpo,n:y KorepeHTHhiX BHxpeBhiX H BOJIHOBhiX TeqeHHH». XoTenoch 6hi 

y3HaTh 6onee KOHKpeTHo, B qeM 3TO ynyqrneHHe 3aKmoqaeTc51. B ,n:HccepTa!IHH 3TOT 

BOIIpOC TO)Ke He OCBeiiieH. 

6. OcpopMJieHHe TeKcTa ,n:HccepTa!IHH H asTopecpepaTa co,n:ep)KHT ,n:ocTaToqHo MHoro 

orpexos. HaH6onee cyiiieCTBeHHhiMH H3 HHX 51BJI5IeTc51 qacToe OTCYTCTBHe 

II05ICHeHH51 BeJIIfqlfH, BXOMIIIHX B cpopMyJihHhie Bhipa)KeHH51, He IIpHBe,ll;eHHe 

Bhipa)KeHHH )J;JI51 6e3pa3MepHhiX rrapaMerpos (qHcna 3KMaHa n MarHHTHoro qncna 

flpaH,ll;TJI51, HaiipHMep). flo)J;IIHCH IIO,ll; 60JihiiiHHCTBOM pHCYHKOB 51BJI51IOTC51 CJIHIIIKOM 

JiaKOHW:IHhiMH, He,ll;OCTaTOqHo paCKphiBaiOIIIHMH CMhiCJI TOrO, qTo Ha HHX 

H3o6pa)KeHo. Bee 3TO HeCKOJihKO 3aTpy,n:H51eT rroHHMaHHe Toro, qTo ,n:enanoch H 

c,n:enaHo B pa6oTe. 

0TMeqeHHhie Bhiiiie He,ll;OCTaTKH He OKa3hiBaiOT CyiiieCTBeHHOrO BJIH51HH51 Ha cyry6o 

IIOJIO)KHTeJihHYIO OI!eHKY ,ll;HCcepTa!IHOHHOH pa60Thi. 0Ha IIOCB51IIIeHa BeChMa aKTYaJihHOH If 

MaJIOHCCJie,ll;OBaHHOH TeMe TeopeTHqeCKOMY OIIHCaHHIO CTaTHCTHqecKHX CBOHCTBa 

KOrepeHTHhiX BHxpeBhiX If BOJIHOBhiX Typ6yneHTHhiX TeqeHHH. flonyqeHHhie B HeM pe3yJihTaThi 

rrpe,n:cTaBJI5IIOT HayqHyiO If IIpaKTifqecKyiO I!eHHOCTh If 06Jia)J;aiOT 60JihiiiOH CTerreHhlO HOBH3Hhl. 

0HH MOryT 6biTh HCIIOJih30BaHhi IIpHMeHHTeJihHO K CHHOIITHqecKHM BHXp51M B aTMOCcpepe If B 

OKeaHe, K OI!eHKe aJibcpa-3cpcpeKTa BO BHeiiiHeif 30He 51,ll;pa 3eMJIH, a TaK)Ke xapaKTepHCTHK 

BOJIHosoro naKeTa, rrporne,n:rnero qepe3 cnyqaifHhiH sonoKOHHhiH nmep. B I!eJioM, 

HCIIOJih30BaHHe CTaTHCTHqecKOrO IIO,ll;XO,ll;a II03BOJIHJIO IIO,ll;OHTH Ha HOBOM ypoBHe K OIIHCaHHIO 

KOrepeHTHhiX BHXpeBhiX If BOJIHOBhiX TeqeHHH. Y CTaHOBJieHHhie B ,ll;HCCepTa!IHH 

3aKOHOMepHOCTH MOryT 6biTh IIOJie3Hhi ,ll;JI51 IIOCTaHOBKH ,ll;aJihHeHIIIHX qlfCJieHHhiX If 

3KCIIepHMeHTaJihHhiX HCCJie,ll;OBaHHH KorepeHTHhiX BHXpeBhiX If BOJIHOBhiX TeqeHHH, KaK B 

reocpH3HqecKHX cpe,n:ax, TaK H B TexHonorHqecKHX rrpo!Ieccax. B HX HCIIOJih30BaHHH ,ll;OJI)l(Hhi 

6biTh 3aHHTepecoBaHhi TaKHe HayqHhie opraHH3a!IHH KaK HHCTHTYT OKeaHOJIOrHH MM. rr.rr. 
lllHprnosa P AH, HHCTHTYT cpH3HKH aTMoccpephi MM. A.M. 06yxosa P AH, HHCTHTYT cpH3HKH 

3eMJIH MM. O.IO. lliMH,n:Ta H p51,n: ,n:pymx. 

Pa6oTa rrpornna xopornyiO arrpo6a!IHIO. Ee pe3yJihTaThi 6hiiTH ,n:oJIO)KeHhi Ha BOChMH 

HayqHhiX ceMHHapax If KOHcpepeHI!H51X, KaK pOCCHHCKHX, TaK If Me)K,n:yHapO,ll;HhiX. 0HH 

orry6nHKOBaHhi B BH,n:e cTaTeif B Tpex )KypHanax H3 rrepeqH5J: BAK. CosoKyiiHOCTh 3THX 

rry6JIHKa!IHH, KaK If aBTOpecpepaT, IIOJIHOCThlO orpa)KalOT OCHOBHOe CO,n:ep)KaHHe ,ll;HCCepTa!IHH. 

Orrpe,n:eJIHIOIIIHH JIIfqHhiH BKJia,n: asTopa B pa6oTy He Bhi3hiBaeT coMHeHHH. OH rrpo51BHJI 

ce651 KaK CJIO)KHBIIIHHC51 cpH3HK-TeopeTHK BhiCOKOH KBaJIHcpHKa!IHH. HapH,n:y c yqacTHeM B 

IIOCTaHOBKe 3a,n:aq If cpopMyJIHpOBKe IIOJiyqeHHhiX pe3yJihTaTOB, liM BhiiiOJIHeHa 60Jihiiia51 




