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I[TPOTPAMMA

KaHIUIATCKOI'0 9K3aMeHa 110 HaYYHOH CHELHAIIbHOCTH
1.6.17. Okeanonorus
0 (PU3UKO-MaTEeMATHYECKHM HayKaM

Yacre 1. Iunamuka Mopst
1.1. Teuenus
Ypasuenus jswxenns (Dinepa, Jlarpamka, Hasee—Crokca, Peiinomnb/ca). YpapHeHue Hepas3phIB-
HOCTH, ypaBHeHHEe rHApocTaTHKH. CHIIOBBIE 110151 B OK€aHe, BEI3bIBaoNHe TeueHus. [loHaTne o Ha-
POTPONHOCTH 1 OApOKIMHHOCTH OKeaHa. I'eoctpoduueckre TeueHHs. DKMaHOBCKHE TIOTPAHUYHBIE
ciion. Berposas kpynHomacurabHas MpKyisims okeara. OCHOBHbIE TeueHus B okeane ([ombher-
puM, Kypocuro, sKkBaTopuanbHOe IIPOTHBOTEUeHHE). JIUHAMUKA PYCIOBBIX IIOTOKOB.

1.2.Boanple Macchl H BepPTHKAIbHASA CTPYKTYPA OKeaHa
OcHoBHBIE 3aKOHOMEPHOCTH (POPMHUPOBAHUA U M3MEHUHBOCTH MOJIEil TEMIIEPATYPHI, COIEHOCTH H

miotHocTH BoJ. Kimmar oxeana. [IpuynHBl cTpaTH(UKAIMA W BepTHKaJIbHAs CTPYKTYpa BOJ| OKea-
Ha; 3aKOHOMEPHOCTH e¢ (opmuposanus. [IpocTpaHCTBeHHO-BpeMeHHas M3MEHYHBOCTh THAPODH-
3UYECKUX MoJiel. BojHas mMacca, ee OCHOBHBIE XapakTepuCTHKH. Tpaccepsl BOAHBIX Macce. Kiaccu-
(ukanys BOMHEIX Macc. YcIoBHs (OPMHPOBAHHS U 3aKOHOMEPHOCTH PACIPOCTPAHEHHS OCHOBHBIX
BOJIHBIX Macc okeaHoB. lIpomesxyrodble, riyOUHHBIC M NPHIOHHBIE BOJHBIE MAcChl OKEAaHOR.
Bo/iHble Macchl OKpaHHHBIX H BHYTPEHHHX MOpel. OCOBEHHOCTH CTPYKTYpPHI BOI OT/CIBHBIX OKea-
HOB. MexoKeaHCKuil «koHBefiepy. BoHbIe MacChl ¥ MepHAMOHAIBHBIH MEPEHOC TEIIa U IPEeCcHO
COCTABIAIONIEH B oKeanaXx. KnuMaTHueckas H3MEHYMBOCTh XapaKTEPHCTHK BOAHBIX Macc. TOHKas
CTPYKTYpa ruApOQH3NYECKHX [ONIeH, MEXaHU3MbI €€ FreHepalliH.

1.3. BeTpoBhbie BOJIHEI

OCHOBBI THAPOJMHAMMYECKOH TEOPHHM IIOBEPXHOCTHBIX TI'DABHUTAIHOHHBIX H TIPABHTAIMOHHO-
KaH/UIIPHBIX BOJIH. JIUCIiepcusi, MHCIIEpCHOHHBIE ypaBHeHHs, (a3oBas W IPyIIoOBas CKOPOCTh
BOJIH. KopoTkue u JuinHHbIe BOJIHEL JIMHeliHble W HeJlMHelHHbIe BOMHEL DHEprus BOJIH H ee MOTOK.
BeTtpoBble BOJIHBI: CTATHCTHYECKHE M CIIEKTPAJbHBIE METOMBI ONUCAHUs. MeXaHu3MBbl TeHepaIyH
BETPOBBIX BOJIH H 3aKOHBI HX pPa3BHTHA. MeTOIbI pacyeTa 371eMEHTOB M CHEKTPAIbHbIX XapaKTepH-
CTHK BETPOBBIX BOJIH. BeTpOBbIe BOIHBI OTKPEITOrO OKE€aHa U MPHOPEKHOMN 30HEI, UX TpaHcdopma-
uust y Oeperos; BeTpoBast 3b10b. OCHOBHBIC MEXaHU3MbI IeHEPAIIMH BETPOBBIX BOJH. CTaTHCTHYE-
CKO€ ONHCAHUE B3BOJIHOBAHHOH MOBEPXHOCTH. PasBuTOE BONHEHHE. ABTOMOJENBHBIE CIEKTPEI U
pacIpeneIeHuss BEPOITHOCTEH BETPOBOTO BOJHEHHsA. CHEeKTpalbHbIE METOBI pacyeTa BETPOBBIX
BoJiH. OOpyIleHne BOJIH H HachIeHne crextpa, TpaHcdopmanus BeTpOBBIX BOJIH HA MEJIKOBOIBE U
TeueHusX. Berposas psads. 36106, MHIyIMpOBaHHBIE TEYCHHUS B IIPUTIOBEPXHOCTHOM CIIOE.

1.4. JInMHHBIE BOJIHEL B OKeaHe

JUTMHHBIE TPaBUTALMOHHEIE BOJNHBL YPaBHEHHs MENKOH BOJbI. JITMHHBIE HEperyIspHbIe JUTHHHO-
TIEPHOJIHBIC BOJIHEI — CeHllM, OapuyecKue BOIHEL IITOPMOBbIE HAroHbL Tornorpaduyeckuii 3axpaT
BOJIHOBOH dHepruu (Bosnbl Kenbsuna, Ilyankape m np.) u wactoTHble cBoiicTBa membha. Peso-
HaHCHBIE KoneOaHus B OyxTax W rasaHax (cefimm, Tarynsl). Hasojuenus. Bonnb mynamu, ux Bos-
HHKHOBEHHE, paclipocTpaHeHne, HakaT Ha Oeper. PaifonnpoBanne noGepexss 1Mo creneHu IyHa-
MHONACHOCTH. [IpHIIHBHEIE BOJIHEI B OKeaHe; IPHIHBO0Opasyromie cuiabl. CTaTHdeckas U JHHAMH-
YecKas TEOPHH IPHIMBOB H HX COBpeMeHHOE pasBuTHe. [IpuimBHble TedeHus. [Ipuiusel oTKphITO-
ro okeaHa, Mope# 1 npubpeskHoi 30HBL. [IpHIMBHBIE KAPTHI M MX aHAJIH3.

1.5. Boans! PoccOu 1 cHHONTHYECKHE BUXPU B OKEAHE
Kgasureocrpoduueckoe npubmmkenne. [Ipubnmkenne Gera-miockoctd. BapoTponmsii pammyc
nedopmanmu PoccOu. ITnanerapusle u tomorpaduyeckue BojiHbl Poccou. Bommsl B Tponuueckoit




30He. DKBAaTOPHAIbHbIE BOJIHBLBApoTponHas n GapokiTMHHAS HEYCTOWYMBOCTD. baporpornnbie u
GapoxnuHHbIe BOMHEI PoccOn. MeTos KOHTYpHOI THHAMHKH.

1.6. BHyTpeHHHE BOJIHBI

BHyTpeHHHE BOJIHBI Ha TPaHULE ABYX Cpejl. BHYTPEHHHE BOJHBI B OKEaHe ¢ HENPEPBIBHOM CTpaTH-
ukanmeii. DeMEHTHI HeNHHEHHON TEOPUH BHYTPEHHAX BOJH. B3auMomeiicTRie BHYTPEHHHX BOJIH
¢ TCYCHMAMM B OKeaHe. ['eHepauus BHYTPEHHETO NpPHJIMBA NPH TpaHChOPMAIHUH HapoTpornHoro
NPUIMBA Ha KOHTHHEHTAIBHOM Inenb(e. MexaHu3Mbl reHepalyy | JUCCUIIAIMH MeIKOMACIITAO-

HBIX BHYTPEHHHX BOJIH. B3auMoseiicTBHe BHYTPEHHHX BOJIH C BETPOBBIM BOJHEHHEM (KHHEMAaTHYE-
CKMH, IVICHOYHBIM M KaCKaIHBIH MEXaHH3MBI).

1.7. TpaHCIIOPT NpuMecel ¥ HAHOCOB

OcHoBHbIe ypaBHerus ms npuMecn. Juddysus npuvecn B CTpaTH(QUIHPOBAHHOM oKeaHe. JIpeitd
Jib/1a. [INeHKH MOBEPXHOCTHO - AKTHBHBIX BEIIECTB M MX BIUSIHHE HA B3BOJIHOBAHHYIO MOPCKYIO 10-
BEPXHOCTh. Pa3sMBIBEI IHA M 5po3Hs Geperos noj AeHCTBHEM BOJIH U TEUYEHHIH,

1.8. Teopus TypOyneHTHOCTH

I'mapojaamuyeckas HeycToianBoCTh. HeycTONYHBOCTE TaHTEHIHATEHOTO paspeiBa. Heycroiiuu-
BOCTb ITABHOIO IIIOCKOMAPAJIIEIbHOTO MOTOKA XXHAKOCTH. YpaBHeHue Oppa-3ommepdensia
ypasHeHHe Pajes. Teopema Ponest 06 ycToHUHBOCTH II0CKOMAPAUIEEHOTO TOTOKA MeaTbHOI
KuaKoctd. Passutas TypOynmeHTHOCTh. ['Mmoressl KonMoroposa o cTaTMCTHUECKHMX CBOMCTBAX
MeJIKoMacIITabHo# TypOyiieHTHOCTH pu GombInuX wncnax Peitnonsaca. MuepuuonHsit HHTEpBAI.
3axon 2/3. Ypasuenus Peitnonb/ca. Ypasaenue Gananca Typ6yieHTHOM sneprud. [Tomysmmupuue-
ckue Teopuu TypOyneHTHOCTH. [IpuMeps! TypOyIEeHTHBIX Te0(H3HIECKHX TOTOKOB (morapudmuye-
CKHI [IOrpaHMYHBIH CII0H, cioit Dxmana). BiusHHe TIOTHOCTHOI CTpaTH()UKAIHUK Ha XapaKTepH-
CTHKH TypOyJI€HTHOCTH.

Yacts 2. Paanodusmaeckue MeTobI HCC/IEJ0BAHAA MOPEil H BHYTPEHHHX BOT0EMOB
BBEJIEHHUE
Oxean Kak 00BEKT IUCTAHIMOHHOTO 30HIMPOBAHHUS. 331441 [HCTAHIIHOHHOTO 30HUpoBaHus. Du-

3HYECKUe 110Jis1 U Gusnveckue dGHeKTsl, JeKalue B OCHOBE METOIOB JAHCTAHIHOHHOIO 30HTHPO-
Banus. [Ipobnema uHTepIpeTanyy JaHHbIX.

2.1. OIITUKA MOPA.

a) Paciipocrpasenue cseTa B MyTHOH cpejie.

QOTOMETPHYECKHE XaPAKTEPUCTHKY [0JIsl M3TydeHus. MyTHas Cpeja U ee ONTHYECKHe XapaxkTepu-
cTukd. OITHYECKHE XapaKTEPUCTHKH MIEPOXOBATHIX [10BEPXHOCTeH. YpaBHEHHE MepeHoca H3IIyye-
Hus (YIIH). Teopema onTiueckoit B3anmuocty. [TpecTaBieH e CBETOBOTO 0/ 3aIaHHBIX HCTOY-

HUKOB Yepe3 ¢ynkumio I'puna. IIpubmmkennsie Metons! pemrernus YIIW. OnTHdeckue CBONHCTBA
MOpPCKOH BOJIBI

0) PacnipocTpanenre cBeTa B BOJIE OT €CTECTBEHHEIX HHCKYCCTBEHHBIX HCTOTHHUKOB.

Cosmneunerit cser B Mope._OcrraGieHne 0GIyYeHHOCTH ¢ POCTOM ryOounsl. CrieKTpaibHbIH Koad-
(DMLMEHT APKOCTH MOPCKOH MOBEPXHOCTH, (hAKTODEI, ONMPELENSIONIHE IBET Mops. Ocnabnenue
MOINHOCTH M YITEPCHHUE Y3KOrO CBETOBOTO IIyUKa IPH IPOXOKICHHH Yepe3 BOAHEI ciioli. Pacmpe-
AACTICHAE SPKOCTH OT TOYEYHOTO H30TPOITHOTO HCTOYHHKA H €TI0 CBS3b C PacIpesielicHueM o0 TyueH-
HOCTH B y3KOM CBETOBOM Iy4Ke. PacrpoctpaneHune u paccessHiEe KOPOTKUX CBETOBBIX HMITY/IBCOB B
BOJle. 3aKOH Clajia OTPa)KEHHOTO BOJIOM JIa3€PHOTO HMITYJIbCa.

B) ﬂHCT&HgHOHH(}e OINTHYCCKOC 30HANPOBAHHUE OKEaHa.

Onrtrdeckas IMarHoCTHKA BETPOBOro BOJHEHHs. OTpeieieHte CONepKaHns GHOTOTHYECKOro Be-
IECTBA B BOZIC 1O CHNEKTPY OTPaXKEHHOrO MOPEM COJIHEYHOTO cBeTa. JlasepHas QMArHOCTHKA OKea-
Ha: YPaBHCHHUE JIMJJAPHOTO 30HUPOBAHHS, OIIPE/ICTICHHE ONMTHUESCKUX XAPAKTEPUCTHK BOJIBI [TO CHT-
HaJly 00PaTHOTO PacCesHus, TH/IAPHBIT METO HaOJIIO/IEHHAs BHYTPEHHHX BOJIH, JIa3epHas dryopu-
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METpHs BOJIbI, JasepHast GaruMerpusi. [lomsomnoe Bumenue. JlanbHOCT BH3YaibHOH BUAMMOCTH
(teopus Jlanimm — Ilpaiisennopdepa). [ToxBomoe TeneBuacHuUe. YpaBHeHHE IepeHoca u300paxe-
HUA. YPaBHEHHS JUIS ONPENICICHUs JaIbHOCTH JIeHCTBHS H paspelaomeil croco6HoCTH 9JIEKTPOH-
HBIX CHCTEM BHACHHS.

2.2. AKYCTHUKA MOP4.

a) 3BYKOBBIE BOJIHEI B MODE.

Bonnosoe ypasnenue. Ilnockue, cdeprueckue u UHIHHAPHYECKHE BOJHBL OtpaxxeHue u npenom-
JICHUE 3BYKA Ha TPaHHIIE BOLA-BO3/lyX H BOJIa — MOpPcKoe /iHO. 3akon CHelumnyca. ®opmyna Opere-
ns. [onxoe BHyTpennee oTpauenue. OCHOBHBIE HaKTOPHI, ONpe/IESIONIHE CKOpOCTB 3BYKa B MO-
pax u okeaHax. JIyqeBoe onucanue 3ByKOBOIO IOJISL B MOpe. PedpakioHHbIe sSBIeHMs IIpH pac-
NPOCTPaHCHUM 3BYKa B MOpe. 30HBI KOHBEPIeHIIHH U 30HBI TeHH. [IoHATHE 06 OKEaHHUECKOM BOJI-
HoBoj1e. CoOCTBEHHBIE BOJIHBI B aKyCTHYECKOM BoJHOBoze. MuTepdepenmms 3BYKOBBIX BOJIH.

6) CratucTHYecKHe SBIEHAS PH PACIIPOCTPAHEHHH 3BYKA B MODE.
PaccesiHue akyCTHUECKHX BOJIH Ha CIIy4aifHbIX HEOTHOPOIHOCTSX. DiykTyanuu aMIaTyas! 1 da-

3bl. OObeMHbIE, TOBEPXHOCTHBIE M IOHHBIE HEOTHOPOIHOCTH. Teopusi moBepXHOCTHOM, HTOHHOI U
00BeMHOIT peBepbeparyy.

B) MeTo/bl reneparuy u HOPMUPOBAHHS AKYCTHYECKOTO OIS B MOPE, METOIEI IDHEMA 1 0bpabort-
KH aKyCTHYECKHX CHTHAJIOB.

Hsnygatemn u msnmydaromme antennst. IIbesokepamiecke, SJCKTPOMArHUTHEIE U DIEKTPOMHA-
MHYECKHE n3iydaTenu. [lapameTpuueckoe H3mydeHne 3Byka B Mope. I'HapodoHbl u IIPUEMHBIE aH-
TEHHBL. AKYCTHYECKHE IIYMBI B MOpE, IIPOMCXOK/ICHHE H CIEKTPAIBHBIH COCTAB. CnekrpansHas u
KOppesiuoHHas 00paboTKa CHIHAIOB B IPHCYTCTBHE IYMOB. AKYCTHYECKas ToMOrpadus u axy-
CTHHCCKas TepMOMETpHa okeana. ['muponokanus.[laccusras n akTuBHAs ruAposoKarus. YpasHe-
HHE NATBHOCTH TMApPosoKaluH. [TousTiHe 0 MeTo/aX MOABOAHOM aKyCTHUECKON CBSI3H, 3X0JOKAIHH
PEIGHBIX KOCSIKOB, CheMKH penbedha IHa 1 OTpe/ieIeH s IiyGHHbI MECTA.

2.3. PAITMOJIOKAITMOHHBIE METO/IbI UCCJIEJIOBAHUSI OKEAHA Y KOCMHUUYECKA ST
OKEAHOJIOT'M4I.

a) PaccesHue paTloOBOJIH MOPCKO# TTOBEPXHOCTEHIO
Metox manbix Bosmymennit. [TpuGnmkenue Kupxroda. JByxmacmrtabHas MOZEIb TOBEPXHOCTH.

6) Panuomerpuydeckue MeTO/IbI IMArHOCTHKA OKEAHa,

Casi3b MEXIy pafMallMOHHON M TepPMOJHHAMHYECKOI TEMIIEPATypOi MOBEPXHOCTH OKeaHa. Bius-
HHE aTMOC(ephl, TOBEPXHOCTHO-AaKTHBHBIX IIEHOK, BETPOBBIX BOJIH M MIPUIIOBEPXHOCTHOI'O HH-
BEPCHOTO €110 Ha paboty paguomeTpos. MHOTOKaHaIbHAS paMOMeTpHs. TOYHOCTE pajMoMeTpu-
UCCKHX M3MEPEHHH. PajuoMeTpuyeckas MMarHOCTHKA BETPOBOTO BOJHEeHHS. KpurHueckue pe3o-
HAHCHBIE ABJICHUA B COOCTBEHHOM M3TYYEHHH IIEPOXOBATON MOBEPXHOCTH. MeTosmka ompeene-

HH3 XapaKTCPHCTHK IPaBUTALMOHHO-KAIMILIPHBIX BOJH. JlUCTaHIMOHHOE OOHapysKeHHE HedTs-
HBIX IIIEHOK.

B) MccneloBanne okeana MeTOIAMM aKTHBHOMN DajlMOJIOKAIIH.
Perucrpanmus W3MeHUMBOCTH ypOBEHHOH NMOBEPXHOCTH OKeaHa (Mopckoro reoupa). Ilpossienue
TEYeHHH W CHHONTHYECKUX MPOLECCOB B CIIAXEHHOM penbede MOPCKO# MOBepXHOCTH. Bo3Mok-
HOCTH CIIyTHUKOBBIX Pa/IMOBBICOTOMEPOB (AJILTHMETPOB).
PamnockarrepomeTpsl. M3MepeHHe CTaTHCTHYECKHX XapaKTEePUCTHK BETPOBBIX BOTH. Teopernue-
CKHC OCHOBBI CKaTTCPOMETPHH. Y Je/ibHas 3P(PEKTHBHAS TIOBEPXHOCTD PACCESHUS MOPS B 3aBHCH-
MOCTH OT XapaKTCPUCTHK BETPOBOIO BOJIHEHHS, YACTOTEI, MONAPU3ALKA W YIJIa CKOIbKEHHS 3JIeK-
TPOMAarHUTHOH BOJIHBL. MeToMKa H3MepeHus JHUCIEpCHH BO3BBILICHHH, BBICOTH 3HAYHTEILHOIO
BOJIHCHNS U YKIOHOB TIOBEPXHOCTH, IPOCTPAHCTBEHHOTO CIEKTPA BOJHEHHS, CKOPOCTH M HAIIPAB-
JIeHUs! IpUBOJHOTO BeTpa. Onpeznenenne GaIBHOCTH MOPS O JOTIEPOBCKHM CIEKTPaM pagHoJIo-
KallMOHHBIX OTpaXKeHH. BO3MOKHOCTH paion0kaTopos ¢ CHHTE3UPOBAHHOH aneprypoi. Perucr-
pauus BOJH 3bIOM, MOBEPXHOCTHBIX HPOSBIEHHH BHYTPEHHHX BOJH M He(TAHBIX IJIEHOK. Mexa-
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HHU3MBI NPOSIBICHHUS BOJH 3bI0M, BHYTPEHHUX BOJH H HE(TAHBIX IUICHOK B PaIHONOKAIMOHHBIX
H300paKEHHAX MOPCKOiT TOBepXHOCTH. TOYHOCTH H3MEPEHHS PaIHONIOKAIMOHHEBIX KOHTPACTOB.
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