
OT3hIB O<DI1U;I1AJlhH0fO OIIIIOHEHTA Ha 

.z:i;tt:ccepTar.vrnHHYIO pa6oTy MapKOBOtt HanUihH Bna.r:i;HMHpoBHhI 

«HccJie.l(OBaHI'.le oco6eHHOCTeii rny6oKOBO.l(HbIX Tet.JeHI-IH 

lfopHoro MOp5I Ha OCHOBe t.JI1CJieHHOr o MO.[(eJII1p0BaHI15I», 

rrpe.z:i;cTaBJieHHYIO Ha COHCKamre y11eHOll CTerreHH KaH.[(H.[(aTa 

<pH3HKO-MaTeMaTI1I.JeCKHX HayK no crre1II1aJibHOCTH 25 .00.28 -
OKeaHOJTOfH5I. 

B HaCT05II.I.J:ee BpeM5I 3HaI.JHTeJibHO yneJIHI.JHJIOCb KOJIHI.JeCTBO .z:i;aHI-IbIX 

fHL(pOMeTeopOJIOfI1I.JeCKHX Ha6JIIOL(eHHll 3a COCT05IHHeM Mopett H OKeaHOB, a B03pocnme 

MOIIIHOCTH KOMllbIOTepHOll TeXHHKH ll03B0Jl5IIOT o6pa6aTbIBaTb 11 ycBa11BaTb orpOMHbie 

MaCCHBbl L(aHHbIX Ha6mo.z:i;eHHll 3a TeMrrepaTypott H COJieHOCTblO MOpCKOll BO.[(bl. Ha OCHOBe 

I.JHCJieHHOll fH.[(pOL(l1HaMHI.JeCKOll MOL(eJm MO)KHO l10JIYI.JI1Tb xapaKTep11CTHKH TeMrrepaTypbI, 

COJieHOCTH, CKOpOCTH TeI.JeHH5I BO BCett TOJIIIIe OKeaHa HJTH MOp5I. HaTypHble ,a:aHHbie 

Ha6mo.z:i;eH11tt cocpei:r:oT oI.JeHbI B BepxHett qacT11 MOp5I, a Ha rny6nHax 6on ee 300 M 11x oqeHb 

MaJIO. HoBbie ,a:aHHbie Ha rnyfornax rrocTyrraIOT B OCHOBHOM OT i:r:pettcpyIOIII11X 6yeB­

rrpocp11neMepoB, opraHH30BaHHhIX n cncTeMy ARGO. Tio .z:i;aHHbIM Ha6mo,a:eHHH 6y11 

npei1cpoBaJTl1 KaK B 1(11KJIOHl1qecKOM, TaK 11 B aHTl11(11KJIOHHqecKOM HanpaBJieHl15IX. B 
HaCT05IIIIee BpeM5I HeT CJIO)KHBl.lleroc5I rrpeL(CTaBJieHH5I O xapaKTepe rny6oKOBOL(HOll 

l.IHPKYJI5Il.IHH qepHoro MOp5I. B TO npeM5I, KaK TOqHo ycTaHOBJieHO, I.JTO B BepxHeM cnoe MOp5I 

rrptt:cyTCTnyeT OcHOBI-IOe qepHOMOpCKOe Te11eH11e l.IHKJIOHHI.JeCKOll HarrpanJTeHHOCTH, 

Hel13BeCTHO, rrptt:cyTcTnyeT HJIH HeT non Hl1M rrpOTl1BOTeI.Je1-me . Tio:noMy 3I(TY3Jibll0CTb 

rrpe,a:cTaBJieHHOll pa60Tbl, Il0CB5IIIIeHH0ll 11CCJieL(OBaHHI0 oco6eHI-IOCTeH rny6oKOBO;J:HbIX 

TeI.JeHHll B qepHOM Mope, He BbI3bIBaeT COMHeHifll . ,[(nccepTal.IH5I BHOCHT 3HaqnTeJTbHblll 

BKJiaL( B OTBeT Ha norrpoc O xapaKTepe rny6oKOBO,UHOll 1(11PKYJT5Il.IHl1 BOL(bl B lJepHOM Mope. 

l(eJiblO pa60TbI 5IBJI5IeTC5I HCCJie,a:ona1me oco6eI-JI-I0CTett rny6oKOB0L(HbIX TeI.JeH11ll 

lJepHoro MOp5I Ha OCHOBe pe3yJibTaTOB I.JHCJTeHHOfO MOL(eJIHpOBaHI15I . 

,[(JI5I pacI.JeTOB CKOpOCTH TeI.Jeimll HCil0Jlb3yeTC5I Bep11<pHl.IHponaHHa5I TpexMepHa5I 

I.JI1CJieHHa5I MO,UeJib ,UHI-IaMHKl1 lJepHoro MOp5I MfI1, )J,OCTC>BcpnocTb pacI.JeTOB 110 KOTOpOH 

l10L(TBep)K,UaeTC5I COllOCTaBJTeHHeM C L(aHHbIMl1 HaTypHblX 1-ra6JIIOL(eHHll. 

Hayq11a11 110BH3113 .z:i;11ccepTal(HOHHOll pa60Tbl COCTOHT B TOM, I.JTO ycTaHOBJieI-IO, I.JTO 

Ha cpoHe 06II1ett l.IHKJIOHHI.JeCKHll rny6oKOB0L(H0ll l.I11PKYJI5I1(11H cyIIIeCTBYIOT TeI.JeHH5I 

aHTHl.IHKJIOHHI.JeCKOll HarrpaBJTeHHOCTl1 11 YKa3aJ-Ia 11X JTOKaJTH3al.IH5I. BbIBOL(bl rroJiyI.JeHbl Ha 

OCHOBe L(HarHOCTHI.JeCKHX H rrporHOCTHI.JeCI<HX pacI.JeTOB. PacI.JeTbI KJIHMaTHI.JeCKOll 

UHPKYJT5Il.IHH BblllOJIHeHbl 110 fHL(pO.[(HHaM11I.JeCKOll MOL(eJIH C rrpocTpaHCTBeHHbIM 

pa3pel.lleHHeM 5 KM C ycnoeH11eM KJTHMaTJ1lieCK0f0 MaCCHBa L(aHHbIX Ha6mo.n:eHl1ll 

TeMrrepaTypbI I1 COJieHOCTH, l10L(f0T0BJieHHOf0 EeJIOKOI1bIT0BbIM . KpoMe n11arHOCTHI.JeCKI1X 

pacqeTOB BT,TT10JIH5lJIHCb npon-IOCTHqecKHe pacqeTJ,T, B TOM CMblCJTe, 'ITO pacI.JeTHbie 

TeMrrepaTypa tt: COJieHOCTb Hl1KaK He K0ppeKT11p0BaJIHCb Ha6moL(eHl15IMl1. PacqeTbl 

Bbil10JIHeHbl 110 r11.]].po.z:i;111-raM11I.JeCKOH MOL{eJTH C rrpocTpaIICTBeHHbIM pa3pewe1meM 1,6 KM 

L(J15I 2006, 2010, 2011 H 2013 ronon. Tio rrporHOCTl1I.JeCKHM pacI.JeTaM 110.[{TBep)KL(eHO 

HaJil1I.Jl1e Y3Kl1X TeI.JeHl1ll aHTHl.IHKJTOHl1I.JeCKOll HarrpanJTeHI-IOCTl1 BL(OJlb MaTep11KOB0f0 

CKJIOHa l..JepHOfO MOp5I . 

Brrepnb1e rroKa3aHo BJTl15IH11e Ha TpexMepHym CTPYKTYPY BOJJ. lJepHoro MOp5I 

3KCTpeMaJTbHOro aTMOCcpepI-Ioro UHKJIOHa, rrpornenwero I-Ia.[{ MOpeM 25- 29.09 .2005 r. 
Y CTaI-IOBJieI-IO, I.JTO OTKJTHK MOp5I n o6JTaCTH L(ettCTBl15I aTMOCcpepI-Ioro 1(11KJIOHa BblpmI<aJTC5I n 

o6pa30Bal-Il·Il1 l.lHKJIOI-mI.JeCKOfO B11Xp5I B Mope C MOIIIHhIM arrneJIJil1I-IfOM B u;e1upe, 

Hl-ITeHc11cp11Ka1(Im CTPYHHOfO TeI.JeI-IH5I B,UOJlb rpamil.\ 6acceifHa, 11 cyIIIeCTBeHHOM (B 
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HeCKOJibKO pa.3, .no 15- 20 CM/c Ha rny6oKOBO)XHbIX ropH30I-ITax) yBeJIJ11-Iemn1 CKOpOCTH 

TeqeHHH B 30He .nettCTBI15I BHXp5I. 

Ilo .uaHHbIM Ha6mo.uemIH IIOLI.TBep)KL{eHO cyru:ecTBOBaHHe rny6oKOBOL{HbIX Teqe1-rn:A: 

aHTIUJ,HKJIOHHqecKOH HarrpaBJieHHOCTlf, llOJiyqeHHbIX B pacqeTax H pacrrpocTpamnoll.l,HXC5I 

rro.u OCHOBHbIM lllfKI-IOKJIHI-IOM BL{OJib cenepoKaBKa3CKOro rro6epe)Kb5I . ,II:n5I 3TOro co6paHbI, 

o6pa6oTaHbl If rrpoaHaJIH3Hp0BaHbl .uaHHble HaTypHblX Ha6mo,n:eHHH B HCCJie,n:yeMOM paHOHe: 

.uam-1r,1e rny6oKOBOLI.HbIX CTD- Ha6mo.uem1ii n 1997- 2008 rr. Ha llepttoMopcKOM rromiroHe 

HO PAH «feneHLJ.)KHK», .uaHHbie Ha6mo.ueHHH 6yen ARGO, paccMoTpeHbI .uaHHbie 

rny6oKOB0LJ.HOro rrpoqmmrpoBaHH5I CKOpOCTlf Teqemrii C llOMOll.l,bIO 30HLJ.Hpy1oru:ero 

KOM!lJieKca «AKBaJior» n lfIOHe 2011 r . 

Ha 3all.l,HTY BbIH0C5ITC5I IIOJIO)Kemrn, rroJiyqeHI-Ibie B pe3yJibTaTe pacqeTOB no 

nepmpHUHpOBaHHOH r11.upomrnaMJ1qecKOH MOL{emI, IIOLJ.TBep)KL{eHHbie .uaHHbIMlf HaTypHbIX 

tta6mo.ueHHH. 

,II:ttccepTaIJ,H5I H . B. MapKOBOH COCTOHT H3 BBeL{eHH5I, Tpex pa3L{eJIOB, 3aKmoqeHH5I, 

CIIHCKa COKparu:eHHH, CIIHCKa HCIIOJib3yeMOH JIHTepaTypbl H rrpHJIO)KeHH5I. 

IlepBhIU pa3.[(eJI I10CB5Ill.l,eH rny6oKOB0)XHbIM Tel-JeHH5IM qepHoro MOp5I, rroJiyl-JeHHbIM 

no .uaHHbIM Ha6mo.ueHHH. B rrepBOM llOLI.pa.3.UeJie paccMaTpHBaIOTC5I pa60TbI pa3JIHl-JHbIX 

aBTOpOB, I10CB5Ill.l,eHI-Ibie Tel-JeHH5IM qepHoro MOp5I. B I-IaCT05Ill.l,ee BpeM5I Cl-JHTaeTC5I, qTo 

HarrpanrreHHe rny6oKOBOLJ.HOH UHPKYJI5IUI1H comrn.uaeT c HarrpanneHHeM UHPKYJI5IUHI1 B 

nepxI-IeM crroe. Ho B HeKOTOpbIX COBpeMeI-IHbIX pa6oTax .uerraIOTC5I BbIBOLJ.bI O I-IaJIHl-JHH 

rny6oKOB0LJ.HOro rrpOTHBOTeqe1-1I15I aHTlfUHKJIOJ-IlfqecKOH HarrpanrreHHOCTH rro.u oqT. 

BbIBOLJ.bI O cyru:ecTBOBaHHI1 aHTHUlfKJIOHHl-JeCKOH UHPKYJI5IUI1H 6accettI-I0BOro MaCIIITa6a 

.uerraIOTC5I, KaK Ha OCHOBe HaTypHbIX .uaHHbIX, TaK H Ha OCHOBaHHH MOL{eJittponaHH5I . 

HarrpHMep, rrpone.ueHHbIH B MfY Ha ocHoBe EepreHcKott Mo.uerrH 3KcrrepttMeHT rroKa3arr 

HaJIHqHe B qepHOM Mope rrpOTHB0Tel-JeHH5I n KJIHMaTHl-JeCKHX ITOJI5IX Ha rrry6HHax 6orree 1300 

M BO Bee ce30Hbl. f rry6oKOBO)XHbie TeqeHH5I aHTHUHKJIOHHqecKOH HarrpanrreHHOCTH 

qmKCHpOBaJIHCb TaJOI<e B HeL{aBHHX pe3yJibTaTax MOL{eJittpoBaHH5I KJIHMaTHqec1rnx rronei1 

qepHoro MOp5I no MOLJ.eJIH HBM, rrporHocTw-1ecKHX pacl-JeTax c rroMOll.l,bIO Mo.uenen INMOM 

H NEMO, B peaHanH3e Ha ocI-IoBe Mo.nenH Mfl1. 

B cne.uymru:eM ITOLJ.Pa.3.Uene paccMaTpI1BaJOTC5I .uaHHbie I13MepeHHH rrry6oKOBOL{HbIX 

Tel-JeI-IHH H3 6aHKa .uaHI-IbIX Mfl1. Ilo 3THM .uaHHbIM rrorryl-JeHO, qTo 1-1arrpaBJieHI15I 

rrry6oKOB0LJ.HbIX TeqeHHH B TOqKax Ha6mo.ueI-II1H l-JaCTO He COBrra.uamT C HarrpanneHH5IMH 

Tel-JeHHH B BepxHeM cnoe, Ha HeKOTOpbIX CTaHIJ,lf5IX 1-mrrpaBJieHHe Tel-JeHHH C rrry6m-roH 

H3Mei-rneTc5I Ha rrpoTHBorronmKHoe, a Ha .upyrttx cTaHum1x 1rnnpam1e1-me Tel-JeI-mtt 

OI<a3bIBaeTC5I I10CT05II-IHI>IM no rny611He. IlpI1 3TOM 31-1aqeJ-II151 He TOJlbKO MrHOBeI-IHbIX 

CKOpOCTeH, HO H cpe.UI-IHX xapaI<TepHCTHK CK0p0CTI1 - .ua)Ke C yl-JeTOM qmJibTpau1111 Bepx1-mx 

25 % HCXOL{I-IOH BbI6opKH - OKa3bIBaIOTC5I )],OBOJibI-IO cyru:ecTBeI-II-IbIMH. Ha p5ILJ.e CTaHUI1H 
o6ttapy)KHBaeTc5I yserrttqe1-1tte cKopocTei1: Teqemri1: Ha rrry6ttHax 6onee 500 M. 

B TpeTbeM ITOLJ.Pa3LJ.eJie CKOpOCTH rrry6oKOBO)],I-lbIX Tel-JeHHll onpe.ueJI5IIOTC5I Ha OCHOBe 

.upyroro apXHBa .uaHI-IbIX - 10-JieTHero MaCCHBa H3MepeHHH aBTOI-IOMHbIX 6yeB­

rrpoqmneMepoB ARGO, Haxo)],5Ill.l,eroc5I B oTKpbITOM .uocTyne. PaccMoTpemi:e )],aHI-IbIX 

peryn5IpI-IbIX cTaHUHH, Bbmon1-1e1-11-1r,1x B 2005- 2015 rr. 16 6y5IMH ARGO, noI<a3aJio, qTo 

o6ru:ee 1-rnnpanne1-rn:e LJ.BH)KeI-IH5I 6yen B OKpeCTHOCT5IX HX napKOBOl-JHbIX rnyforn 450, 500, 

750, 1000, 1300 H 1500 M COOTBeTCTByeT L(lfKJlOHHl-JeCI<OMY xapaKTepy 6acceHI-IOBOH 

UHPKYJI5IUHH. Pacl-JeT cpe.UHHX cKopocTett Ha ocHoBe )].aHHbIX rny6oKOBOLJ.I-IbIX 6yen ARGO 

He IIOKa3aJI HaJIHl-JH5I Tel-JeHHH aHTHUHKJIOHHqecJ<OH HarrpaBJJeHHOCTH Ha rny6HHax 350- 1600 

M. 0)].I-IaKO rrpHCYTCTBHe Heperyn5IpHbIX mro-BOCTOl-JHbIX TeT-JeHHH (aHTHUHKJIOHHT-JeCKOH 
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HanpaBJJeHHOCTH) BJJ:OJib cenepO-B0CT01IHOro CBaJia rny6m-1 ycTaI-IOBJieHO no ;:i:aHHbIM o;:i:1-rnro 

6yJI ARGO c napK0Bo11Hoi1: rny6ttHoi1: 200 M, a TaIOKe no pe3yJibTaTaM o6pa6oTKH H3MepeHHH 

I-Ia l.!epHOMOpCKOM nOJIHfOHe 110 P AH «f eJieHJJ:)KHK», npe;:i:cTaBJieHHblM B qeTBepTOM 

no;:i:pa3;:i:ene. 

BTopoii pa3)],CJI noCB5IIIIeH pacqeTy KJIHMaTHqecKHX noJieH Ha OCI-IOBe 3-MepI-IOH 

HeJIHHeHHOH Z-KoopmmaTHOH Mo;:i:emf mrnaMHKH lJepHoro MOp5I Mfl1 C rop1130HTaJibHbIM 

pa3perneHHeM 1,6 KM H 45 nepTHKaJibHbIMH ropH30HTaMH. ,[(ml ycnoeHl15I ;:i:aHHbIX B 

ypaBHeHH5IX TeMnepaTypbI 11 COJieHOCTH np11cyTCTBYI0T HCT01IHHK0Bbie qJieHbI, KOTOpbie 

npHT5IfHBaIOT pacLJeTHbie 3HaqeHH5I K Ha6mo;:i:aeMbIM y CBaHBaeMbie B MOJJ:eJIH nOJI5f 

TeMnepaTypbI tt COJieHOCTH 6bIJIH nonyqeHbI EeJIOKOnbITOBbIM Ha OCHOBe CTaTI1CTl11IeCKl1 

o6pa6oTaHHbIX MHOfOJieTHHX ;:i:aHHbIX HaTypHbIX 1-rn6mo;:i:eHI1H. 3TH ;:i:aHHbie 6bIJII1 

HHTepnOJIHpOBaHbI Ha npocTpaHCTBeHJ-1y10 ceTKY Mo;:i:em:1, no HHM 6bIJ111 paccq11TaHbI 

K03q:>q:>m..:r;11eHTbI (J)ypbe I1 BOCCTaHOBJieI-IbI nonJI TeMnepaTypbI I1 coneHOCTH Ha Ka)KJJ:bTe cyTKI1 

ro,z:i:a. TeMnepaTypa H coner-rocTb ycBarrnaJIHCb B Mo,z:i:en11 nep11o;:i:11qecKI1 (11epe3 Ka)l<JJ:bie 3 q). 

I1cXOJJ:HbIH MaCCI1B, nonyqeHJ-fbIH Ha OCHOBe MHOroJienmx Ha6mo;:i:eHI1H, co;:i:ep)l<lIT 

;:i:aHHbie O TeMnepaType I1 coneHOCTI1 C JJ:HCKpeTHOCTblO no npocTpaHCTBY 20 I no nmpoTe I1 

30 'no ;:i:011roTe, a no npeMeirn cpem1eMeC5I1IHbie ;:i:aHHbie JJ:JI5I cnoJI 0 - 300 M 11 cpem1ero;:i:0Bbie 

- Ha 66m,III11x rny611Hax. 

BpeMJI JJ:OCTmKeHH5f KBa3HnepHOJJ:HqecKoro pe)KI1Ma 6bJJIO MaKCI1MaJ1bHbIM Ha 

HI1)l(HI1X ropH30HTax I1 COCTaBIIJIO np116JII13I1TeJibHO 1000 cyTOK. (P11cyHOK 2 . 1 - I1JIOTHOCTb 

cpem-iei1: KI1HeT1111ecK0i1: 3Hepnm Ha ropI130HTe 2100 M) . Km-reT1111ecKaJI 3Hepnur 

rny6oKOB0JJ:HbIX TelJeirnH I13MeI-UieTC5f B Te1IeHI1e ro;:i:a B ;:i:11ana30I-Ie OT 0,025 JJ:O 0, 125 ,Il)KIM3
. 

I1o MOJJ:eJII1 nonyqeHa 6oJibIIIa5I Ce30HHa5f H3MeHlJI1B0CTI1 CKOpOCTJil Te1IeHI15f Ha rny611He 

2100 M, npH 3TOM noJIJI TeMnepaTypbI H coneHOCTH rnyfoKe 3 00 M cpe;:i:Hero;:i:oBbie H ne 

HMeIOT Ce30I-II-I0H I13MeHlJI1BOCTI1. He o6cy)KJJ:aIOTC5I npI11IHI-IbI, BbI3bIBaIOIIIH.e ce30HHYI0 

H3MeHqJilB0CTb CK0p0CTI1 Ha rny6HHe 2100 M. 

B cne;:i:y10IIIeM no;:i:pa3;:i:ene paccMaTpI1BaIOTC5f oco6eHHOCTH TepMOXaJIHHHOH Ji[ 

JJ:H.HaMHlJeCKOH CTpyKTYP BOJJ: l.!epHoro MOp5I B nepxHeM CJIOe 0 - 200 M. MaKCH.MaJibHbie 

KOJIHlJeCTBeI-II-Ible OTJII11II15I Me)KJJ:Y pacqeTHbIMH H Ha6mo;:i:eHI-IbIMH 3HaqeHH5IMJil 

TeMnepaTypbI He rrpeBbllllaIOT 0,5°C 11 cyIIIeCTBYIOT rrpeHMyIIIeCTBeI-fHO Ha Bepx1mx 

ropI130I-ITaX (.z:i:o 20 M) . B Mo;:i:enH, I<aK Ii B 1-ra6mo,z:i:e1mJIX, HeT ce30I-II-IbIX Jil3MeHeHI1H 

TeMnepaTypbI I1 COJieHOCTI1 rnyfoKe 300M, HO rrpH 3TOM eCTb ce30HHbie I13MeHemrn CK0p0CTI1 . 

Ha rny611He 6oJibIIIe 300 M CTPYKTypa KJ1HMan1qecKHX Te11e1-rni1: l.!epHoro MOp5I 

OTJII11IaeTC5f OT noBepxHOCTHOH. I1p11 coxpaHeHI1H o6mei1: UI1KJIOHifqecKOH HanpaBJieHHOCTH 

UIIPKYJI5IUHI1, 1-1eT e;:i:11Horo KpyronopoTa 6accei1:Honoro MacrnTa6a. 

bOJibIIIOe BHI1MaHI1e y;:i:eJI5feTC5f aHT11UHKJ10HH1IeCKI1M o6pa30BaHI15IM, OIII1CbIBaeTC5I 

3BOJUOUI15I CKopocni TeLJett11:n B CeBacTorronbcKoM a1-1Tnu,m<JI01-1e Ha rny6HHe 3 50 M. Becnoi1: 

H neTOM ( C cepe;:i:H.Hbl anpeJIJI no HIOJ1b) CeBaCTOnOJibCKHH aHTHUHKJIOH yneJIJ,JqHBaeTC5I B 

MacrnTa6e npHMepHO B noJITOpa pa3a, TaIOI<e JieTOM ycHJIHBaeTC5f aKTI1BHOCTb EaTyMCI<OfO 

aI-ITHUI1KJIOI-Ia. AI-ITI1UHKJ10HH.qecKoe Teqe1-me o6Hapy)lmBaeTC5I C MapTa no JilIOJib Ha 

rny611Hax 6onee 300 M y KaBKa3CKoro no6epe)Kb5f B pai1:oI-Ie reneHJJ:)ImKa. 

rny6oKOB0JJ:I-lbIM TelJeHI15IM aHTI1UI1KJ10HI1qecKOH HanpaBJieHHOCTI1 noCB5IIIIeH 

3a1<moq11TeJibHbIH no;:i:pa3;:i:en BToporo pa3;:i:ena pa6oTbI. Y cTaHOBJieHo, qTo Ha ropH30I-ITax 

300- 800 M (npe11MyIIIeCTBe1rno n BeceHHe-JieTHIIH nep110.z:i: BJJ:OJib cenepo- BocToqI-Ioro cnana 

rny6m-i) B03I-II1KaeT Y3KOe CTpyi1:I-Ioe TelJeHI1e aHTI1UHKJ10HI11IeCKOH 1-rnnpaBJieI-IHOCTlI, 

pacnpocTpa1rn10IIIeec51 np0T11Bononmr<1-rn BhIIIIene)r<aIIIeMy oqT. 
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B TpCThCM p33JJ:CJIC ITp11B0.I(5ITC5I pe3ym,TaTbl paclJeTOB ITO MO.I(eJIH Ha ceTKe 1,6 KM, 

no BepnIKa.TUI 27 ropH30HT0B 6e3 ycnoeHHJI B MO.I(eJIH .I(aHI-IbIX 113MepeHHH ():(eMbIIlleB, 

):(bIMOBa, 2015 , 2018). ):(JIJI OITHCamrn ITpouecCOB BepTHKaJibHOro Typ6yneHTHOf0 

ITepeMeI1111BaHI15I 11CITOJib3yeTC5I MO.I(eJib Typ6yneHTHOCTI1 Mennopa- 5IMa.I(bl . I1o 

pe3yJibTaTaM COBMeCTHOfO aHaJIH3a paclJeTI-IbIX .I(aHHbIX HeCKOJibKHX rrporHOCTWieCKHX 

3KCITep11MeHTOB (.n:m1 rrep110,n:0B 2006, 2010, 2011 11 2013 rr.) IIOKa3aHo, lJTO o6w:ee 

HaITpannem1e u,11pKyn51u,1111 B 6accettHe 5IBJI5IeTC5I u,11KJioH11qecKHM. B nepxHeM cnoe 

crpyKrypa rroJIJI Te1Iem1i1 coxpaHJieTcJI .z:i;o rny611HbI 300 M. Ha ropH30HTax 300- 500 M ew:e 

o6Hapy)KI1BaIOTC5I OT.r:i;em,I-Ibie CTPYKTypbI, rrpttcyw:11e UHPKYJIJIUHH Bepx1-1ero CJI05! 

(rny6HHHbie lJaCTH 3aITa.I(HOH BeTBH Ol.J:T, Hatt6onee Kpym-Ible Me30MaCillTa6Hbie BHXpH). 

CTpyttHble TelJeHH5! aHTHUHKJIOHHlJeCKOH HaITpaBJieHI-IOCTH IllHpHHOH AO 10- 12 KM, 

pacrrpocTpaH5!IOIUHeC5I B.I(OJib KOHTHHeI-ITaJibHOfO CKJIOHa B pa3HbIX lJaCT5!X l.J:epHoro MOp5! co 

cpe.r:i;HHMH CKOpOCT5IM11 5- 8 CM/ c 11 MaKCHMaJibI-IbIMH .I(O 15- 20 CM/ c, o6Hapy)Kl1BaIOTC5I ITO 

.I(aHHbIM rrporHOCTHlJeCKHX paclJeTOB Ha ropH30HTaX 1000 M 11 6onee 

B noopa30eJZe 3. 4 Ha OCHOBe .I(aHHbIX peaHaJIH3a r11.z:i;poc:pH3HlJeCKHX ITOJieH l.J:epHoro 

MOp5I ():(opoc:peeB, 2016), ITpone.n:eHHoro )J;JI5I rrep110.n:a 1992-2012 rr. Ha pac"LJeTHOH ceTKe 4,8 
KM C ycsoeHHeM B MO.I(eJIH .r:i;aHI-IbIX l13MepeHHH O TeMrrepaType, COJieHOCTH I1 ypoBI-Ie MOp5I, 

BbIIIOJIHeHo I1CCJie)J;OBaI-IHe cpe.n:HecyTOlJHbIX I1 cpe.n:HeMHOroJieTHI1X CKOpOCTeH TelJeHHH. 

Pe3yJibTaTbl peaI-IaJII13a IIO.I(TBep.I(HJIH I-IaJII1lJHe Te1IeHI1H aHTI1UHKJIOHHlJeCKOH 

HaITpaBJieHHOCTH, KBa3HI1ep11o.n:11qecK11 c:popM11py10w:11xcJI B)J;OJib CBaJia rny6HI-I B pattoHe 

ceBepoKaBKa3CKOfO rro6epe)Kb5I. cD0pM11p0BaI-me TelJeI-IHM ITpOHCXO.I(HT rrpe11Myw;eCTBCI-II-IO B 

neceI-IHe- JieTHHH rrep110.I( 11 cornacyeTc5! c ocna6neH11eM BbIIlleJie)Kaiuero Ol.J:T . Pac"LJeT 

cpe.I(I-IHX CKOpOCTeM .I(JI5I Ka)K.I(OfO MCC51Ua ITOKa3aJI, lJTO TaKHe TelJeI-IH5! o6pa3yI0TC5I Ha 

ropH30I-ITax 6onee 300 M: c MapTa 0:x Mmrrno o6Hapy)K11Tb Ha rny611Hax 300- 500 M, B Mae 

OHM 3arny6mIIOTC5I .I(O rop1130I-ITa 1000 M, a B mo He - .I(O 1500 M 

B noopa30eJZe 3. 5 HCCJie;J,yeTC5I Tpattcc:popMaUH5I ITOJUI TelJeHHM ITO)]; BJ!l15IHI1CM 

3KCTpeMaJibHOfO aTMOCc:pep1-1oro B03.I(eHCTBl151 - KBa3HTporr11qecKoro UI1KJIOHa, npOXO)J;HBille­

ro Ha;J, I03 lJaCTbIO l.J:epI-Ioro MOp5I 25- 29.09.2005 r. I1oKa3aI-IO B03pacTaHHe CKOpOCTCH B 

HeCKOJibKO pa3 Ha Bcex ropI130I-ITax B 30He .I(eMCTBH5I aTMOCc:pepHoro UHKJIOHa, B TOM lJI1CJie 

- .z:i;o 15- 20 CM!c B rny611HHbIX CJI05IX 

0TMelJeHbI OTJIHlJl15I B BOCIIpOI13Be.I(eHHH rny6oKOBO)J;HOM mrnaMHKI1, B qacTHOCTH, 

BepxHeH rpaHI1UbI TelJeHHH aHTHUI1KJIOHI1lJeCKOH HarrpaBJieHHOCTH, KOTopa5I B 

rrporHOCTH1Iec1rnx paclJeTax COCTaBJI5IeT OKOJIO 1000 M, a ITO .n:pynIM pacqeTaM I1 

Ha6mo.z:i;e1-m5IM I-Iaxo.I(HTCJI Ha ropI130HTax 250- 300 M . Pe3yn1>TaTbI ew:e o.r:i;Horo peaI-IaJitt3a 

r11.n:poq>H3HlJeCKI1X ITOJieH ( JI11I11aeB, 20 16) ITOCJIY)KHJIH apryMeI-ITOM ITPH YTOlJI-ICI-IHH BepxHeH 

rpaI-IHUbl TaKHX TelJeHI-IM . PeaI-IaJII13 rrpOBO)],I1JIC5I Ha OCI-IOBe MO.I(CJII1 MfH Ha CCTKe 5 KM C 

ycnoeHHeM .I(aI-II-IbIX Ha6mo.n:eHHH TeMrrepaTypol l1 COJieI-IOCTH cornaCHO pa3pa6oTaI-IHOMY B 

pa6oTax IT.H. J111I11aesa, B.B. KHbIIlla, f .K. KopoTaesa anropttTMa a.z:i;arrTHBHOi1 cTaTHCTHKH, 

YlIHTbIBaIOIUero 0Illl16KI1 I13MepeI-II1H aCCHMHJIHpyeMbIX ITapaMeTpOB )J;O rny611I-Ibl 500 M . 3TO 

IT03BOJIHJIO aBTOpaM BOCIIp0H3BeCTl1 peaJIHCTI11IHYIO I13MeHlJHBOCTh TeMrrepaTypr,1 l1 

COJieI-IOCTI1 B OCI-IOBI-IOM III1KI-IOKJIHHe. B pe3yJihTaTe o6pa60TKH .n:aHI-IbIX peaI-IaJII13a 

ycTaI-IOBJieI-IO I-IaJIHlJHe TelJeI-II1H aHTHUHKJIOI-IHlJeCKOH HarrpaBJieHHOCTH B.I(OJib 

cesepoKaBKa3CKOfO rro6epe)Kb5I Y)Ke C ropI130I-ITOB 250- 350 M. 

ITocnemrnn IIO.I(pa3.I(eJI IIOCB5IW:eI-I ITpH1IHI-IaM c:popMI1pOBaHH5I rny6oKOB0.I(HblX 

TelJeHHM, KOTOpble ITOKa 5IBJI5Il0TC5I fHITOTe3aMH. 

B 3aKmoqeJ-II1H cc:popMynttponaI-IbI I-IaylJI-Ibie pe3yJI1>TaT1>I pa60T1>I. 
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B CBOeH pa6oTe aBTOp BbIIIOJIHHJI KOM!lJieKCHOe, 3aKoHqeHHOe HayqHoe HCCJie)lOBamre, 

OCHOBHbie KOMllOHeHTbl KOTOporo nepeq11cneHbl BbIIJle. Pe3yJibTaTbl pa60Tbl HMeIOT Ba)I<HOe 

Haytrno- rrpaKTttqecKoe 3Haqemre. 

HayqHbie I10J10)I<eHH5I H BbIBO.[(bl .[(OCTaToqI-Io IIOJII-IO OTpa)I(eI-Ibl B orry6JIHK0BaI-II-IbIX 

pa6oTax 11 o6cy)K)leHbl I-Ia Me)K)lyHapO)lHbIX 11 OTeqecTBeHI-IbIX KOI-HpepeI-I[(H5IX tt ceMHHapax. 

no TeMe )lHCCepTa[(HH orry6nHK0BaI-IO 56 1-rnyqJ-IbIX pa6oT, H3 KOTOpbIX 15 CTaTeH B 

pe[(eH3ttpyeMbIX I-IayqHbIX )KypHanax. no cnoeMy co.nep)KaHmo, rronyqeJ-U-IhIM pe3yJibTaTaM 

tt xapaKTepy BbIBO.I(OB .I(HCCepTaum1 IIOJIHOCTbIO OTBeqaeT crreuttaJibHOCTH 25.00.28 -
0Keai-ron o rm1. 

,n:11ccepTa[(I15I I13JIO)Ker-rn xopOIIIHM HayqHblM 5I3bIKOM. K pa6oTe MO)l(HO npe)l'b5IBHTb 

cne)lymw:11e 3aMeqa1urn . 
1. Do MO)leJIH rronyqeHa 6oJibIIIa5I ce30HHa5I H3MeH'-IHB0CTH CI<opocn-1 TeqeHH5I Ha 

rny6m-1e 2100 M, rrp11 3TOM ITOJI5I TeMrrepaTypbl H COJieHOCTH rnyfor<e 300 M cpemiero)lOBbie 

H He HMeIOT ce30HHOH H3MeHqHB0CTH. <1)11311qecKHH MexaHI13M ce30HHOH H3MeHqJ1BOCTI1 

CK0p0CTI1 Te'-IeHHH Ha rny6tttte 2100 M He ofrb5ICI-I5IeTC5I. Heo6XO.[(HMO I105ICHI1Tb, I<aKOBa 

rrpHqHHa TaKOH 60JiblIIOH Ce30HHOH H3MeHqHBOCTH CKOpocnI Teqemrn Ha rny6HHe 2100 M , 

npH 3TOM ITOJ15I TeMrrepaTypbl H COJieHOCTH rnyfor<e 300 M cpe)lHero)lOBbie H He HMeIOT 

Ce30HHOH H3MeHqHB0CTH. 

2. Co CCbIJIKOH Ha pHC. 2.6 o6cy)l(J:(aeTC5I 3BOJ1IO[(H5I rny6oKOB0)lHbIX BHXpeH, BpeM5I 

)KI13HI1 BI1Xpei1., MX ropI130HTaJibHbIH ll nepTHKaJibHblH pa3Mepbl. Ho TaKHe BbIBO)lbl 

HeB03MO)I<I-IO C)leJiaTb, I1CXO)l5I ll3 pttcyHKa 2.6, r.ne rrpe.ncTaBJieHbl CKOpOCTH Te'-IeI-mH TOJlbKO 

Ha 19 HIOH51, HY)I<Hbl )lOITOJ1HI1TeJ1bHbie HJIJIIOCTpa[(HH. Tpe6yeTC5I Tal()Ke ofo,5ICI-1e1-me, 

noqeMy no yMonqamuo cqttTaeTC5I, qTo cpe)ll-15151 3a ce30H nenrn5I [(HPKYJI5I[(H5I conna)laeT co 

cpe.nHecyTO'-IHOH 19 mm-rn, a cpe,n:H5I5I 3a necem-11111. ce3oH co cpe.nI-IecyToqHott [(I1pr<yJI5I[(HeH 

4 arrpen51. 

3. Ha p11cyHKe 3 .17 rrpe)lCTaBJieHbI npoq:>HJII1 CKOpocnr TeqeHHH B nepHO)l 

npoBe)lemrn H3MepeHI1H C IIOMOW:bI-0 «AKBanora». CMeHa HarrpaBJieHI15I CKOpOCTH 

Haq11HaJ1aCb Ha ropI130HTax 200- 250 M, qTo 6JII13KO K pe3yJibTaTaM MO,Uem1p0BaHI15I 

KJIHMaTH'-IeCKHX TeqeHHH H pacqeTy TeqeHHH .[(HHaMH'-IeCKHM MeTO,UOM Ha OCHOBe CTD­

Ha6JIIO)leI-IHH Ha rron11r0He. ConocTanner-me c )lamn~1M11 rrporHOCTHqecKHX pacqeToB 

OKa3aJIOCb Hey)lalJI-IbIM . CMeI-Ia 1-rarrpaBJieI-11151 CI<OpOCTI1 no 1-ra6mo)leHI15IM npOHCXO)lHT I-Ia 

200-250 M, a no pacqeTaM I-Ia 940 M . B )laHHOM cnyqae nporHOCTHqecr<a5I Mo.nenh c 

pa3peIIIeHHeM 1,6 KM pa6oTaeT rrnoxo, xy)I<e, qeM )lHI-raMI1qec1<11H MeTo)l, c1<opee ncero 

llOTOMY, qTo MO.[(eJibHble Il0JI5I TeMnepaTypu 11 COJieHOCTl1 He COOTBeTCTBYIOT )laI-IHbIM 

H3MepeHHH. 

4. OcHOBHOe BHl1MaH11e B pa6oTe y)leJieHO orrncaHHIO 3BOJII0[(1111 CKOpOCTl1 

rny60KOB0)lHbIX TeqeHl1H, HO rrp11 3TOM He o6cy)I<)laI0TC5l rrp11qHHbl, BbI3bIBaIOru;He 3TH 

113MeHeHl151 CKOpOCTH. H11qero He CI<a3aHO O rrpeo6na.namru;eM BJII15IHHH COJ1eHOCT11 I-Ia 

CKOpOCTb TeqeHI15I . TeqeHH5I pacCMOTpeHbl B OTpbme OT TeMrrepaTypbI, COJieHOCTI1, CK0p0CTI1 

neTpa. Ha O)lHOM p11cyHKe TeMnepaTypa BblCTynaeT B pOJil1 naCCl1BHOH rrp11Mec11, KOf)la 

rrpH'-Il1HOH 113MeI-IeHl15I TeMrrepaTypbl 5IBJI5leTC5I [(11I<JIOI-IHqecr<a51 [(I1PKYJI5l[(H5I BO.[(bl, HO 

np11q11Ha B03Hl1KHOBeHl151 caMOH [(11I<JIOI-mqecr<oi1. [(l1PKYJI5I[(HI1 He o6cy)r<,naeTc5I . K 
CO)KaJieHmo, TOJibKO B nocne,n:HeM p a3)leJie pa60TbI, I<OTOpbIH Ha3bIBaeTC51 «o fl1110Te3aX 

cpopMHp0BaHH5I rny6oKOB0)lHbIX TeqeH.HH llepHoro MOp51» o6cy)l<)laIOTC51 np11q11Hbl 

rny60KOB0)lHOH [(11PKYJI51[(1111, I<OTOpbie nor<a 5IBJ15IIOTC5l rHnOTe3aMl1. IToqeMy 6bI H Ha 

npOT5I)KeHHH BCeH pa60TbI He TOJlbKO OITl1CbIBaTb ll3MeHeHH5I CKOpOCTl1, HO 11 y)lemITb 

BHl1MaHHe rrp11qm-1aM 3Tl1X 113MeHeHl1H. 
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Bbl5IBJieHHbie 3aMeqa1-nur He CHmI<aIOT BJ,ICOKYIO oueHKY OCHOBHbIX pe3yJibTaTOB H 

BbIBO.[(OB .[(HCCepTaUHOHHOH pa60TbI. )],HccepTaumr rrpe;.:r:cTaBmreT co6oi1 3aK0Hqe1-rny10 

pa6oTy, HMCJOW:YIO BbICOKYIO aKTyarrbHOCTb H rrpaKTHqecKyIO 3HaqHMOCTb, ee OCI-IOBI-lbie 

pe3yJibTaTbI orry6rrHKOBaHbI B UHTHpyeMbIX H3JJ:aHmrx, aBTOpe<pepaT xopoIIIO OTpa)l<aeT 

co.uep)l<aI-IHe .UHCCepTaUHH. 

Tipe.l];CTaBJieHHa51 .zu1.ccepTaU,HOHHa51 pa6oTa IlOJIHOCTblO COOTBeTCTByeT Tpe6onaHH51M 

rryHKTa 9 IlorrmKeHH51 BAK o rrp0:cy)KJJ:eHHH yqeHbIX cTerreHei1, a ee anTop, MapKona 

HaTaJII,51 Brra;.:r:HMHpOBI-Ia, HeCOMHeHI-IO 3acrry)KHBaeT rrpHCY)K.[(emur yqeHOH CTerreHH 

KaH,IJ,H,IJ,aTa q_)I13I1KO-MaTeMaTHqecKMX HayK no crreu0:aJibI-IOCTH 25.00.28 0KeaHOJIOfl151 . 

O<pHUHaJibHbIH orrrroHeHT 

,ll,OKTOp <pH3HKO-MaTeMaTHqecKHX 

r-rnyK, Be.uyrn:Hi1 HayqHbIH coTpy.UHHK 

OT.Uerra MOpCKHX rH.uporror0:qecKHX 

rrporHo3oB (<DfEY «fH.upoMeTueHTp 

PoccHH») 
~--/ 

Ilorron 

KoHCTaJ-ITHHOBHq 

05 .03.2021 

Ceprei1 

<De.ueparrbl-roe rocy.uapcTBeHHoe 6IO.U)I<eTr-rne yqpe)K.[(eHHe 

«f11.upoMeTeoporror11qecKHH HayqHo-Hccrre.uonaTerrhCKHH uer-ITp PoccttiicKoiI <De.uepau:m1>> 

(<DfEY «fH.upoMeTu;eHTp PoccHH»), r. MocKna, 123376, EorrbIIIOH Ilpe.uTeqeHCKHH 

rrepeyrroK, .u. 13, CTp. 1, Terr . (499) 252-34-48, e-mail : hmc@ mecom.ru 
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