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1. L{EJIb U3YUEHUS JUCLIATUIAHDI

I'maBHOM HENBbIO M3yYEHUs] TUCIUIUIMHBI SBJISIETCS (POPMUPOBAHUE Y aCMTUPAHTOB MPEACTABICHUN
00 o01meli kKapTHHE BOJHOBBIX M KOJIEOATEIbHBIX JBIKCHHH B OKEaHE, MECTe B HEH M3y4aeMbIX BOJIH H
KOHe6aHHI>'I, X CBsI3EH C APyrumMu FeO(bI/ISI/ILIeCKI/IMI/I npoueccaMu U UxX 3HAYCHUHU B THAPOTCPMOANHAMUKE
MOPCKOH CpeJbL.

2. 3AJTIAYN TUCLTUTUIVHGI

3amayuy JUCLIMIUIMHBI:

— MOJIy4YeHUE acUpPaHTaMK 0a30BBIX OKEAHOJOTUYECKUX 3HAHUN 00 OCHOBHBIX THIAX BOJH U KO-
nebaHU B OKeaHe: 3ByKe, JUTMHHBIX BOJIHAX, MPUJINBAX U KOJICOAHMSIX B 3aMKHYTBIX BOJIOEMAxX, MOBEPX-
HOCTHBIX I'PAaBUTALIMOHHBIX M KAMMJUIPHBIX BOJHAX, BHYTPEHHUX BOJIHAX, TUIAHETAPHBIX U IIENb(OBBIX
BOJIHAX.

— W3Y4YeHHUE CBOHCTB PA3JIMYHBIX THUIIOB BOJH W KOjeOaHUH B OKeaHe Ha OCHOBE ypaBHEHUU THI-
POAMHAMUKHU U MPUHIIUTIOB BOJTHOBOH MEXaHUKH,

— npuoOpeTeHne acIUpPaHTaAMH MPEACTABICHUI O COCO0aX PEerucTpaluyd BOJHOBBIX M Kojeba-
TEJbHBIX IBMKCHUN B OKEaHE, MPAKTUYECKUX MOAXOAaX K X aHAIN3Y U MPOTHO3Y, INI00aTbHOMY U pPeru-
OHAJILHOMY MOJIETMPOBAHUIO;

— Pa3BUTHE HABBIKOB CAMOCTOSITEIbHOTO U3YYEHHST M OCMBICIICHHS Y4eOHOTO MaTepHaa;

— Pa3BHUTHE HABBIKOB U3JIOXKEHUs yueOHOrO MaTepraia U YCTHOU HAYIHOU TUCKYCCHH.

3. MECTO JUCHUIIVIMHBI B CTPYKTYPE ITPOI'PAMMbBI ACITMPAHTYPbI

HucuuruinHa «BONHOBBIE OBMKEHUS B OKeaHe» oTHocuTcs K OOpa3oBareIbHOMY KOMIIOHEHTY
«lncuumnarasl (MOAYJIN)» POTrPaMMBbI aCTIMPAHTYPHI MO crerraibHOCTH 1.6.17. OkeaHOIOTHsL.

Jins yCBOEHUWsI OUCLMIUIMHBL, OOyYaroIuecs IOJDKHBI NMPENBAPUTEIBHO OCBOUTH CIEAYIOLIHE
IUCLUTUIMHBI IPOTPaMM MOATOTOBKH OaKalaBpOB M MArHCTPOB:

«MatemaTukay, pasnensl:

—MaremaTndecKkuii aHaJIN3;

— AHanTUTHYECKast TeOMETPHS;

— MuddepeHumanbapie ypaBHEHUS,

—Teopust BEpOSTHOCTH U CTATUCTHUKA;

— YpaBHEHHsI MAaTEMaTHUECKOH (PU3UKH.

«O0mas ¢pusnkay, pasneisl:

—MexaHukKa;

—MornekysipHas PU3HKa U TEPMOJMHAMUKA,

— Onruka 160 BonHOBast MexaHUKa,

a TaK)Ke HaYaJIbHbIE pa3aesbl Kypca «I naponanHaMHKay.

JlMcuuIuiiHa TpeAronaraeT Hajudue y OOYYaroIIMXCsl HABBIKOB CAMOCTOSITENIBHOW paboThI C
y4eOHOM TUTEpaTypoOil.

HucunmuimHa «BOSHOBBIE IBM)KEHUS B OKeaHe» sIBJIETCS 0a30BOH ISl MCCIIENOBATENIbCKOM
padotel B obnactu okeaHonornu. OHa HEOOXOAMMA NPU MOATOTOBKE TUCCEPTALIUU U TIOATOTOBKE K Crave
KaHAHJATCKOTO 3K3aMeHa.

HucrtumuHa siBisiercss 0a3oBoi st nucuuiuinH « CIyTHUKOBasi OKeaHoJiorusy, «B3anmoneii-
CTBHE OKe€aHa U aTMOC(hepbl».

4. TPEBOBAHUA K PE3VJIbTATAM OCBOEHUA TUCILIUTTIJIIMHBI

IIpouecc n3ydeHus: TUCHUILTHBI «BOJHOBBIE NBI)KEHUSI B OKEaHEe)» HAIpaBJieH Ha (POPMHUPOBaHNE
3JIEMEHTOB cliefyromux komnereHuuil B coorserctsuu ¢ OOIT BO no Hanpasnenuro noarorosku Hayku
0 3emie:

4.1. YHuBepcajibHbIe KOMIIETCHLUH:



— CIMOCOOHOCTh K KPUTHYECKOMY AaHajJH3y W OLIEHKE COBPEMEHHBIX HAy4YHBIX JIOCTHKEHHH,
TeHEPUPOBAHUIO HOBBIX MIEH NMPU PEIIeHHUH HUCCIIEAOBATENbCKUX U MPAKTHYECKUX 3a/1a4, B TOM YUCIE B
MEKIUCUUTUITHHAPHBIX obnacTsx (YK-1);

— CIOCOOHOCTH MPOEKTUPOBATh M OCYIIECTBIATH KOMIUIEKCHBIE HCCIIEOBAHHS, B TOM YHCIE
MEKIUCUUIUIMHAPHBIE, HA OCHOBE IIEJIOCTHOTO CHUCTEMHOTO HAayYHOTO  MHPOBO33PEHHUS C
UCTIOJIB30BaHUEM 3HaHUH B 00yactu ucropuu u punocopun Hayku (YK-2);

— TOTOBHOCTb YYacTBOBaTb B padOTe€ POCCHHCKUX W MEXIYHAPOAHBIX HCCIENOBATEIBCKIX
KOJIJIEKTHBOB TIO PELICHUIO HAYYHBIX U HAy4HO-00pa3oBaTenbHbIX 3a1a4 (YK-3);

— CIOCOOHOCTH IUIAHMPOBAaTh M pelaTh 3a4add  COOCTBEHHOTO NPOQPECCHOHATBHOTO U
auaHOCTHOTO passutus (YK-5).

4.2, ObmenpodeccHoHaTbHbIE KOMIIETCHIIUH:

— CHOCOOHOCTh CaMOCTOSITENIbHO OCYILIECTBISITH HAYYHO-HCCIIEAOBATENbCKYIO AESITEIBHOCTh B
COOTBETCTBYIOLIEH MpodecCHOHANBbHOW O0NAacTH €  HCIOJNb30BAaHHEM COBPEMEHHBIX  METOJOB
UCCIIeNOBaHMS U MH)OPMALIMOHHO-KOMMYHHUKAIMOHHBIX TexHonorui (OITK-1).

4 3. IlpodeccroHanbHbIE KOMIIETCHIIUH:

— CMOCOOHOCTD K IITyOOKMM HMCCIIEIOBAHUSIM U CAMOCTOSITENIBHBIM HAyYHBIM BBIBOZIAM Ha 0a3€ CHCTEMBI
(yHIaMeHTAJbHBIX U MPUKJIAIHBIX 3HaHMI B o0nactu okeaHonornu (I1K-1);

— YMEHHE HCIIOJIb30BaTh COBPEMEHHBIE METOMBI MCCIEIOBAHMS OKEAHOJOTHYECKUX IMPOLECCOB U
SIBJICHUH C LEJIbI0 aHAJIN3a U MPOTHO3a COCTOSIHUS MOPCKOM CpeIbl U MOJYYEHUs] MPHOPUTETHBIX Hay4-
HBIX pe3yabratos (I[1K-2);

— YMEHHUE NPUMEHSITh COBPEMEHHbIE 3HAHHUsS B O0JACTH OKEAHOJIOTHH AJIs Pa3padOTKH M COBEp-
IIIEHCTBOBAHUS BOCTPEOOBAHHBIX TEXHOJIOTHI U PEIIEHHs] aKTyaJIbHBIX MPHUKJIAAHBIX MPOOIeM, BOSHHUKA-
IOLINX TPU B3auMoaercTBruH yenoseka u nmpupozst (ITK-3).

4.4. B pesynbrare U3y4eHUs TUCLUILUINHBI «BONHOBBIE NBUXKEHUSI B OKEAHE» ACHMUPAHT JNOJIKEH

3HaTh:

— obmedusndeckne MoaXoAbl K OMUCAHHUIO BOJH U KOJNEOaHNH, a TaKKe UX B3aUMOACHCTBUS C HE-
OHOPOAHON MOPCKOM Cpenou;

— KJIACCHUYECKHUE Pa3/ieNibl TEOPUH BOJIH B OKeaHe (aKyCTHUECKUE BOJIHBIL, JJTMHHBIE BOJHBI, TIPHIIH-
BbI, TOBEPXHOCTHBIC BOJIHBI, BHYTPEHHHE BOJIHBI, TUIAHETAPHBIE BOJHBI), BKJIFOYast BBIBOJ CBOWCTB BOJIH U
kosiebaHui 13 ypaBHEHUH T'HIPOANHAMUKY,

— OCHOBBI MOZICITUPOBAHMS U IPOTHO3a BOJIHOBBIX U KOJIEOATENBHBIX MPOLIECCOB B OKEAHE,

Ymern:

— BBIMOJIHATD KOJIMUECTBEHHBIE OLICHKH (PU3NYECKUX XaPaAKTEPUCTUK BOJIH PA3IMUHBIX THUIIOB;

— UHTEPIPETUPOBATH JaHHbIC HAOIIOAEHUH B pAMKaX BOJIHOBBIX MOJXO/IOB,

Bnaagern:

— HayYHBIMH METOIaMH OITUCAHMS BOJIHOBBIX U KOJIEOATEbHBIX IBIKEHUI B OKEAHE;

— MOJXOAAMHU K U3MEPEHHIO XapaKTEPUCTUK BOJHOBBIX M KOJIe0aTeIbHBIX ABIKEHUH B OKEaHE;

— COBPEMEHHBIMH TPEACTABICHIAMHI 00 oOIIell KapTHHE BOJHOBBIX M KOJNeOaTeNbHbIX ABWKEHHUN B
OKE€aHe, MECTe B Hel M3yUYEeHHBIX BOJIH M KOJNEOAHUH, NX CBS3EH ¢ APYTMMH reopr3MIecKIMHU POLECCaMu U
UX 3HAYEHUH B TUAPOTEPMOIMHAMUKE MOPCKOM CPEIE,

IIpuodpectu onbIT:

— CAMOCTOSITEJIbHOTO N3yUEHHs] HAyYHBIX ITyOJIMKaLNT;

— MpencTaBiIeHus 1 00CYKIEHUS Pe3yJIbTaTOB COOCTBEHHOH pabOThI.



4

Tabmunal. Ilnanupyemble pe3ynbTaThl OOYYEHHs 1O TUCIUTUIMHE

Kon u yposeHb

(bopmupyemoii Braanenus YMmenus 3HaHUs
KOMIETCHIINU
o OOIT BO
1 2 3 4
(YK-1)-1 BIIAJICTh COBPCMCHHBIMHU 3HATh COBPCMCHHEIC IPCI-
MPEACTABICHUAMH 00 00- CTaBIICHHUS O MECTE U3Y-
EH KQpTHUHE BOJTHOBBIX U YEHHBIX BOJIH U KOJcOaHuHi
KOJIEOATENIBHBIX JIBUKE- B O0IIICH KAPTHUHE BOJTHO-
HUH B OKCAHC U 3HAUYCHUH BBIX U KOJICOATSIBHBIX
JTUX JBUKCHUIN B TUAPO- JBIDKCHUH B OKCaHE, a
TCPMOIHHAMHUKE MOPCKOH TAKKE 00 UX CBA3SIX C APY-
cpeabt TUMH TCOPU3NICCKUMEU
TPOIIECCAMHL.
(YK-2)-1 BIAACTh o0mIedusnue- WMETh MPEACTABACHUS 00
CKHMH TOXOJAAMH K OTTH- HWCTOPHUH KCCIICIOBAHUS
CaHMIO BOJIH U KOICOAHUH, BOJIHOBBIX H KOIICOATEIIb-
a TaKKe UX B3auMoJaei- HBIX ABMKEHHUU B OKEaHE
CTBH3I C HEOAHOPOAHOM
MOPCKOM cpeaoi
YK-3)-1 ITOJIYIUTH OITBIT TIPE.I-
CTaBJICHUS U 0OCYKACHUS
PE3YIBTATOB COOCTBEHHOM
paboTHI
(YK-5)-1 TIOYIUTH OIBIT
CaMOCTOSTCIIBHOTO H3yUe-
HUSL HAYYIHBIX YO IUKAIHi
(OIIK-1)-1 TTOJTYIUTH MPEACTABICHUA
0 COBPEMCHHBIX METOAAX
BOJIHOBBIX HCC/ICIOBAHHI
B OKCAHE M O BO3MOKHO-
CTSIX TIOBBILICHUSE UX (-
(PSKTUBHOCTH C MOMOIIBIO
HHPOPMALTHOHHO-
KOMMYHUKAILIMOHHBIX
TEXHOJOTUI
(ITK-1)-1 BJIAJICTh HAYYHBIMU METO- | YMETh BBIBOJUTH CBOMCTBA | 3HATHh KJIACCHUYECKHUE Pa3-
JAMU OIUCAHUSI BOJTHOBBIX | BOJIH U KOJICOaHUH U3 JICTIBI TCOPUU BOJIH B OKE-
U KONeOATCIBHBIX JBUKE- | YPABHCHUU THAPOAMHA- AHC. aKyCTHYCCKHE BOJTHBI,
HUH B OKCAHE MHUKH JUTHHHBIC BOJTHBI, TTPUITH-
BbI, IOBCPXHOCTHBIC BOJI-
HbI, BHYTPCHHHUE BOJIHBI,
[JIAHCTAPHBIC BOJTHBI
(TIK-2)-1 BJIAIETh COBPEMEHHBIMU YMETb BBIIIOJIHATE KOJIU- 3HaTh OCHOBBI MOJAEJIUPO-
MPUEMaMU U CPSACTBAMU | YCCTBCHHBIC OLCHKU (H- BaHUs U POTHO3A BOJIHO-
AHAJIM3a BOJHOBBIX H KO- 3UUYCCKUX XAPAKTCPUCTUK | BBIX M KONICOATCIBHBIX
7AcOaTeIbHBIX ABHKCHUH B | BOJH Pa3IHYHBIX THIIOB MMPOLIECCOB B OKCAHE
OKCaHC
(TIK-3)-1 Bramers npeacraBneHns- | yMETh HHTEPIIPETHPOBATh | 3HATH KIACCHIECKHE U

MH 00 aKTyalIbHBIX MPO-
OaeMax, CBA3AHHBIX C
BOJIHOBBIMH H KOncOa-
TEJIbHBIMU JIBIKEHUAMU B
OKCaHe

JaHHBIE 00 OKEaHUYECKOHN
Cpeae B paMKax BOJIHOBBIX
IMOAXO0B

COBPEMEHHBIC TTOIXOBI K
HU3MEPCHHIO XapaKTCPH-
CTHK BOJIHOBBIX U KOJIeOa-
TENBHBIX JBKCHUN B
OKEeaHe
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5. OFbEM U BHJ] YUYEBHOM PABOTEI

OOm1ast TpyaOEMKOCTh AUCLUIUIUHBI COCTABISET 3 3a4eTHBIX enuHULBI (108 qacoB), U3 HUX ayau-
TOPHBIX 3aHATUHI — 36 4aCOB, B TOM YUCJIE AYJUTOPHBIX YaCOB 3aHATUN B AaKTMBHOM WINH B MHTEPAKTUBHON
¢dopme — 36 4acoB, 1 CaMOCTOATENBHOIN paboThI MO MOAPOOHO ChOPMYITMPOBAHHBIM 3aJaHUAM — 72 Haca.
AyIOUTOpHBIE 3aHATHS BKIIOYAIOT JieKUuH (36 yaco). Bux HToroBoro KOHTpoJIs — 3a4er.

Pacnipenenenne TpygoeMKOCTH B 4acax IO BCEM BHIAM ayAHTOPHOH U CAaMOCTOSITENbHONH paboThI
acIMpaHTa;

TpynoeMkocTb (4achr)
Bunb! yuebnoit padotsl
Yacel 3E

AynuTopHbIe 3aHATHUS (BCETO), 36 1

B TOM YHCJIE!

Jlexyuu 36 1

IIpaxmuyeckue 3auamus - -
CamocTositenbHast pabota (Bcero) 70 1,94
@DOopMBI aTTECTALIMH 10 JUCLUTIIHHE
3a4eT C OLEHKOI 2 0,06
Oo0mas TpynoemMKocTb 108 3

6. COUEPXXAHUE JUCILIUTTJIIMHBI

6.1. Jlekuuu

Tema 1. Beeaenue.

YpaBHeHust ruaponuHaMuky. CHITbI, OTBETCTBEHHBIE 32 PA3JIMYHbIE THUITbI BOJH M KoJeOaHU: mo-
BEPXHOCTHBIE BOJHBI, BHYyTPEHHHE BOJIHBI, HHEPLIMOHHBIE KOJEOAHMs U BOJHBI, MPIIINBLI, TUIAHETAPHBIE
BOJIHBI.

YpaBHEHUs TMAPOAMHAMUKHA — OLIEHKA YJIEHOB. Y CTOMYMBOE PaBHOBECHOE COCTOSIHUE U MaJjible
BO3MYILEHUS; IMHEApU3allisl YPaBHEHUI U pellleHrs B BUJE BOJIH; JUCIIEPCUOHHOE COOTHOLIEHUE; TPUH-
LIUII CYTIEPIIO3ULINH;, OpOUTATIbHBIE CKOPOCTH U (Pa30Basi CKOPOCTb.

Tema 2. AxycTuueckue BOJIHBI.

YpaBHEHUs] THAPOAMHAMHKY, aauadaTudeckoe MpHONMKEHNE, 3BYKOBBIE YPABHEHUS, TUCIIEPCH-
OHHOE COOTHOIIEHHE, CKOPOCTb 3BYKa, OPOUTANBbHBIE CKOPOCTH. DHEPTUsl U MOTOK SHeprud. IIpoBepka
MaJIOCTH BO3MYILIEHH.

Tema 3. J[THHBIC BOJTHBI.

Teopust Menkoil BOABI — ypaBHEHHUsS U I'PAaHUYHBIE YCJIOBUS, NMPHOJIIMKEHHE THAPOCTATUKH, YPaB-
HEHHE JJIMHHBIX BOJIH, BOJIHOBOE YpaBHEHHUE M ero ofdIee peurerne, Gpa3zoBasi CKOPOCTh, IBUKEHUE Ya-
CTHL] BOJIbL, SHEPTHUs BOJIH U TPYIIIOBAasi CKOPOCTb.

Ceiin — pe3oHaHCHBIE KOJeOaHHsI B PSIMOYTOJIbHOM OacceiiHe ¢ pOBHBIM JHOM: MTOCTAHOBKA 3a-
Ja4yy, PeLIeHHEe B BUIE CTOSIYUX BOJIH, JUCKPETHBIE MOIBI KONEOAHMIA; KAPTHHBI JBM)KEHUS JKUIKOCTH U
U3MEHEHUH YPOBHS ISl Pa3IMYHBIX MOJI B CIIy4asx 3aKpbITOro OacceitHa u 6acceitHa, OTKPBITOrO ¢ OJJHO-
ro KOHLIA, MMOHATHE O CeHIax B peasbHbIX BOJOEMaX, MEPHOABI H MPOCTPAHCTBEHHAS CTPYKTYpa; Kojela-
HUs B OyxTax, pesoHarop ['enpMronbLa, TATyH.

IlynaMu — MeXaHHU3MBI T€HEPALIUHU, CKOPOCTh PACIIPOCTPAHEHUSI U BBICOTA BOJIH; TpaHchopmarus
BOJIH TP NPUOIIKEHUH K Oepery — oObpsicHeHne pepakiiii 1 MHTEHCU(UKALIUN BOJH HA KAUeCTBEHHOM
yYPOBHE, 3aBUCHMOCTb BBICOTBI BOJIH OT IIIyOUHBI B TMHEHHOM NPUOTMKEHUH.

Tema 4. IIpunussL

OcHOBHbIE XapaKTEPUCTUKHU NPUIMBOB — MEPUOJIBL, SJIEMEHTHI IPUIINBA U UX XapaKTepHbIE 3Hade-
HUSI, IPUJIBHBIE HEPABEHCTBA U UX CBS3b C (pa3amu JIyHBI.

Crarnueckast TEOpHUs IPIIIMBOB — MPHIIMBOOOPA3YIOIINE CHIIBI, JUTUIICON] IPHIINBA, OOBSICHEHUE
U3MEHYHNBOCTU XaPAKTEPUCTUK TMPHJIUBOB U (Pa30BOrO HEPABEHCTBA C IMOMOIIBID CTATUYECKOH TEOpUHU
MPUJINBOB.



JlmHaMu4deckasi TeopHusl MPUIMBOB — MPIJIMBHBIE ypaBHeHHs Jlamiaca, MHIyLHUpOBaHHBIE U COO-
CTBEHHbIE NIPUJIUBLI, BOJHBI KenbBHHA B 30HAIBHOM KaHaJje. JUCIEPCUOHHOE COOTHOLICHUE U CBOMCTBA,
pamuyc nedopmanuu PoccOu; mpeaBblYnCciIeHne MPUINBOB — U3MEPEHUS MPUIIMBHBIX KOJeOaHHA, rapmMo-
HUYECKUH aHAJIN3 PUIIUBOB, IOHATHE O MOAEIUPOBAHUY PUIIUBOB.

Tema S. I10BepXHOCTHBIE BOJIHBIL.

IToBepxXHOCTHBIE BOJIHBI Ha TIIyOOKOH BOJE - MOCTAHOBKA 33/1a4M: YPAaBHEHUS, TMHAMHUYECKHE U
KMHEMaTU4YeCKHUE IPaHUYHbBIEC YCJIOBHs, HEBO3MYILIEHHOE COCTOSHHE U JIMHEApU3aLUs, JUCIEPCHOHHOE
COOTHOILEHHE, CBSI3b BO3BBIMIEHHH MOBEPXHOCTH, CKOPOCTEH M JaBIEHU, TPAEKTOPUU YaCTHUI] B OeryImei
BOJIHE, SHEPIrUsl U OTOK SHEPTUU.

I'pynmnosas ckopocTs - 3amada Komu, pemenne meronom ®@ypee, Gopmyria ajist BeKTopa rpymnmno-
BOW CKOPOCTH.

I'paBUTALOHHO-KAMUJUIAPHBIE BOJHBI — OTJIMYMS B MIOCTAHOBKE 3aJa4d OT CJy4dasl YUCTO IPaBU-
TAIL[MOHHBIX BOJIH, JUCIIEPCUOHHOE COOTHOIIEHHE, (ha30Basi U IPYIIOBast CKOPOCTH, MpeaesbHbIe CIyYan
YUCTO KANMWUISIPHBIX U YUCTO TPABUTALMOHHBIX BOJH. JlucnepcuonHas kpusas (k) — onpenenenue ¢a-
30BOH M IPYIIOBOH CKOPOCTEH MO AUCTIEPCHOHHON KPUBOH, AuarpaMmbl XopMroJuepa.

CranmonapHbie BosHbL CTanmoHapHbIe BOJHBI Ha moToke. KopabenbHble BonmHEbL IlapasuTHas xa-
NILSIpHAs PsiOb.

IToBepXHOCTHBIE BOJNHBI NMPU KOHEYHOH IIyOMHE - NTUCIEPCHOHHOE COOTHOIICHHUE, TPACKTOPUH
qyacTull B Oeryuieil BOJHE, Cilyuan MENKOH U riayOoKoi Boabl (pasoBas U IpymnmoBast CKOPOCTH, BEPTHU-
KaJIbHas1 CTPYKTYypa peLIeHUH, IBHKEHUE YACTHULL, CTOSTYNE BOJIHBI, TPACKTOPHUU YACTHUILL B CTOSTYEH BOJIHE.

Tema 6. Pedpakiust BoJH.

[Tpubnmkenne reoMeTpHUUECKON ONTUKH — BOJTHOBBIE MAKEThI, TAMUJIBTOHOBA CHCTEMA, JIYYH, Kay-
CTHKH, MOJBOIHBINA 3ByKOBOH KaHall. Pedpakiins moBepXHOCTHBIX BOJIH Ha MEJIKOBOIbE M HA TEUEHHSIX.
IIpocTpaHcTBeHHAs! U BpeMEeHHAas (POKYCHPOBKA.

Tema 7. BeTpoBbI€ BOJIHBL

[TonsiTve 0 BETPOBBIX BOJHAX U MX POJH B CHCTEME OKeaH-aTMocdepa — TUamna3oH TOPU30HTAb-
HBIX MacIITa0OB BETPOBBIX BOJIH, BETPOBOE BOJIHEHHE U 3bI0b; SIBJICHUS, CBSI3aHHBIE C BETPOBBIMH BOJIHA-
MH. CONPOTHBIICHHE BO3AYIIHOMY IOTOKY, OOPYIIEHHsI BOJIH, T€HEpaLHsl a3po30Jiel, reHepauus moaro-
BEPXHOCTHOH TypOYJIEHTHOCTH, BJIMSHUE Ha MPOLECChl 0OMEHa MEXAy aTMoc(epoil U OKEaHOM, CIIUKH,
CYJIOH, BOJIHBI-yOUMNIIBL.

XapaKkTepUCTUKU BETPOBBIX BOJH — METOABI M3MEPEHUM, BOJHOIPAMMBI, 3JIEMEHTBI BETPOBBIX
BOJIH — BbICOTA U MEPHOJ] MHAUBUAYANbHBIX BOJH, 3HAUUTEJbHbIE BOJHBI, Xapakrepuctuku Hs u Ts;
IUIOTHOCTb BEPOSITHOCTH BO3BBIIIEHUH, TayCCOBO BOJHEHHE, MTOHATHE O BOJIHAX-YOUIIIAX;, CIIEKTPHI BOJIH
— MNOHATUA O YaCTOTHOM, YaCTOTHO-YIVIOBOM U MPOCTPAHCTBEHHOM CIEKTPAX BOJIH, PELIETKH AATYHUKOB,
JUCTAHLIUOHHBIE U3MEPEHHsI — CKATTEPOMETD, AIBTUMETP, PAAUOJIOKATOP C CUHTE3UPOBAHUEM ANEPTYPHI,
YKJIOHBI BOJIH M COJTHEUHBIN OJIHK.

OCHOBBI IPOTHO3a BETPOBOT'O BOJHEHUS - BOTHOOOpasyromue ¢akTopel, runoresa Kuraiiroponckoro
u Oe3pasMepHbIe XapaKTePUCTUKU BOJHEHHs], Pa3BUBAIOIINECS U PA3BUTBHIC BOJHBIL, SMITUPUUECKUE 3aKOHBI
Pa3BUTHS BOJIH, Pa3BUTHE BOJIH Ha mprMepe 3aBucuMocTh criektpa JONSWAP ot Ge3pasmepHOro pasroHa
BOJIH, ITOHATHE O BOJHOBBIX MOJEISIX.

Tema 8. BHyTpeHHHE BOJIHBIL

OO1iee moHATHE O BHYTPEHHHUX BOJIHAX — (PU3UYECKUH MEXaHU3M, METOIbl U3MEPEHHIH, XapaKTep-
HbIE€ MacIITa0bl, POJIb B TUHAMHKE OKEaHa.

BHyTpeHHHE BOJIHBI B ABYXCJIOMHON XUAKOCTH — MOCTAHOBKA 3a7a4l, HEBO3MYLIEHHOE COCTOs-
HU€ U JIMHEAPHU3allusi, BOJHOBBIE PELIEHUs, NUCIEPCUOHHOE COOTHOLIECHUE, BHYTPEHHS MOJA. BEPTH-
KaJbHbIE PO TOPU3OHTAIBHOW U BEPTUKAIBHONH CKOPOCTEH, TUBEPTEHLUN U KOHBEPTeHIIMU CKOPO-
CTH Ha MOPCKOH IMOBEPXHOCTH, NMPHOIMKEHHE TBEPAOH KPBILIKH.

BryTpeHHHE BOJIHBI B HEMTPEPBIBHO CTPATU(PULIMPOBAHHON JKUIKOCTH — YacToTa Bsiicansa-bpenra,
MOCTAHOBKA 33Ja4H, HEBO3MYILEHHOE COCTOSHUE U JIMHEAPU3ALUs, Pa3AesIeHHe MePEMEHHBIX U ypaBHe-
HUE JJIs1 BEPTUKAJIBHON CKOPOCTH, MOCTAHOBKA KPAaeBOW 3a74a4M;, BOJHOBBIE MOABIL: JUCIEPCUOHHBIE COOT-
HOIIEHUS U BEPTUKAJIbHAs CTPYKTypa.



MenkomMaciuTaOHble BHyTpEeHHHE BOJHBI (0e3 ydera BpalleHHs 3eMii) — AMCIIEPCHOHHOE COOT-
HOLIIEHUE, TBUKEHNE YaCTHLl BOIBI, (a30Bast U TPYIIIOBast CKOPOCTH, PACIPOCTPAHEHNE BOJH OT TOYeU-
HOTO HCTOYHUKA U €ro O0BsICHEHHE C TTIOMOIIBIO TIOHATUI TPYNITOBOH 1 (Pa30BOH CKOPOCTEH.

Tema 9. BonnHbl u konebanusi, 00yCIOBJICHHBIE BpAIIEHUEM 3EeMITH.

I'mpockonuueckue BONHBI — NMOCTAHOBKA 33/1a4uH, JBU)KEHUE YACTHUL], TUCIEPCUOHHOE COOTHOIIIEe-
HUe, (pa3oBast U TPYNIOBast CKOPOCTH.

KBa3zunHepOHHbIE BHYTpPEHHHE BOJHBI — IOCTaHOBKA 3aJaul, HEBO3MYIIEHHOE COCTOSHUE U
JMHEapHU3alys, BOJIHOBOE PELICHHE, ABIDKEHHE YaCTHIl, TUCTIEPCHOHHOE COOTHOLIeHHE, (a3oBasi U IPyIl-
MOBasi CKOPOCTH.

WuepunonHblie konebaHus — MOCTAHOBKA 33[a4, PEIleHHe JJIs Clydasl CKaYKoOOpa3HOro ycuie-
HUS BETpA.

ITensdosbie BoaHBI KenpBHHA — MOCTAHOBKA 337a4H, TUCIIEPCHOHHOE COOTHOLIEHNE U CBOICTBA,
panuyc nedopmanuu PoccOu.

Tema 10. I1nanerapHbie BOJHBIL.

dusnueckas npupoaa BoiH PoccOu B OMHOPOIHON BpalaroImencs JKUAKOCTH - aDCONMOTHAS U OT-
HOCHUTEINIbHAsI 3aBUXPEHHOCTh, COMPOTUBIICHHE BO3MYILIEHMSIM U cTosOnku Ilpaynmena-Taitnopa, ducio
Poccbu, pusnueckuii Mmexann3m BosiHbI PoccOu.

BaporponHsie BonHbl PoccOu — nmocTaHoBKa 3a1auu, NPHOMIKEHNUE B-TUIOCKOCTH, YPaBHEHHE IS
$yHKIMM TOKa B MPHUOMMKEHUH TBEPAOH KPBIIKH, JBHXXKEHHE YACTHUL, JUCIIEPCHOHHOE COOTHOIIEHHE,
¢azosast u rpynmnosas ckopoctu. OTpaskeHUs OT FPAHHUII.

Bapoknunable BonHbI PoccOu — ypaBHEHHE ISl 3aBUXPEHHOCTH, OAPOKJIMHHBIA BEKTOP, PELICHNE
B BHJI€ BOJIH B TOPU3OHTAJIbHON IIOCKOCTU U pa3jiefieHHe NIepEMEHHBIX, KpaeBas 3a/1a4a 11l BEpTHKaJb-
HOMW CTPYKTYpPBI BOJIH, paauycsl nedopmarnin PoccOn, nucnepcHoHHOE COOTHOLIEHHE.

Tonorpaduyeckue BoHbI PoccOu — moTeHIMaNbHAs 3aBUXPEHHOCTD, (PU3MUECKUI MEXaHu3M Oapo-
TPOMHBIX TOMOrpaduIeckux BoH PoccOu, TUCTIEpCHOHHOE COOTHOLIEHHE.

6.2. CamocrosiTenbHasi pabora.

CamocrosiTenbHast paboTa aCITMPaHTOB COCTOMT KaK B CAMOCTOSITENIBHOM M3yUEHUH HEKOTOPBIX MOMI-
pa3neNioB MPUBEACHHBIX Bhille TeM (He Oojee 20% obiiero od0beMa Mo JuTeparype, peKOMEHIOBAHHOH JIeK-
TOPOM), TaK U B MIOATOTOBKE B BBINOJIHEHUH MHANBUIYAIBHBIX 33/IaHAH, COCTOSIIINX M3YUYEHUH TEM, IPEenyIo-
JKEHHBIX JIEKTOPOM.

[Ipumeps! noApa3neNnoB, M3yYeHHE KOTOPBIX MOMKET OBITh OCYIIECTBIEHO B PaMKax CaMOCTOs-
TENBHOHN padoThI:

— 3aTyXaHHe 3BYKOBBIX BOJIH B OKE€aHe, CBSI3b C YaCTOTOMN 3BYKa;

— rapMOHUYECKHUI aHaJIu3 PUIINBOB,;

— MMOAXOJ LyHaMH K Oepery;

— OTPa’XEHUS BOJIH PAa3JIMIHBIX THIIOB OT Oepera,

— paznoxxenue Ctokca.

IIpumepsl TeM HHIUBUAYAIBHBIX 3aaHUIM:

— JlnuHHbIE BOIHBI B UepHOM MOpeE;

— Ceiimu B UepHoM Mope;

— KoHuenuus rpynnosoi CKOpoCTY,

— Pacnpoctpanenue 310,

— Comuton Ckorra Paccena;

— Cnabast HEMTMHENHOCTD BOJIH;

— Pe3oHaHCHbIE B3aUMOAENHCTBHUS BOJIH;

— BonHoBast monens WaveWatch;

— BonabI-yOuiieL

IToaroToBky MHAUBUAYAJIBHBIX 33AaHUM aCIUPAHT OCYIIECTBJISIET MO JUTEpaType, NPeAIOKeHHON
aekropoM. Jluteparypa BKiIrOHaeT Kak ydeOHbIe MOCOOMs, TaK W HAyYHbIE CTATbH, B TOM HHCIIE COBpE-
MeHHbIe cTaTbu coTpynHnkoB MI'U PAH. Jlurepatypa MOKeT OBITh KaK Ha PYCCKOM, TaK W Ha aHIJIMI-
CKOM SI3bIKax.

[IprMeps! HAYUHBIX CTATEH I CAMOCTOSTENbHON PadOoThI:
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— F. E. Snodgrass, G. W. Groves, K. F. Hasselmann, G. R. Miller, W. H. Munk, W. H.Powers
Propagation of Ocean Swell across the Pacific // Philosophical Transactions of the Royal Society of Lon-
don. Series A, Mathematical and Physical Sciences, Vol. 259, No. 1103 (May 5, 1966), pp. 431-497.

— Cox C., Munk W. Measurement of the roughness of the sea surface from photographs of the sun's
glitter // J. Opt. Soc. Am. — 1954. — 44. — P. 838 — 850.

— Hasselmann, K., et al. (1973), Measurements of wind-wave growth and swell decay during the
Joint North Sea Wave Project JONSWAP), Dtsch. Hydrogr. Z., Suppl. A, 8, 1 —95.

— Donelan, M. A, J. Hamilton, and W. H. Hui (1985), Directional spectra of wind-generated
waves // Philos. Trans. R. Soc. London, Ser. A, 315, 509-562.

— Fabrice Ardhuin, Bertrand Chapron, and Fabrice Collard, Observation of swell dissipation
across oceans // Geophysical Research Letters, VOL. 36, L06607, doi:10.1029/2008 GL037030, 2009

— L. Cavaleri, B. Fox-Kemper, and M. Hemer, Wind Waves in the Coupled Climate System //
Bulletin of American Meteorological Society, November 2012, 1651-1661.

7. CTPYKTYPA JJUCLIUTIUHDI

Tabmuua 2. Tematudeckuii 11ad JUCUUTUIMHBL « BOJHOBBIE IBUXEHUS B OKEAHEY

Bcero yueOHbIx
3aHATUH (B Yacax)
O6Bém
paboThI camo-
Haumenosanue tem
(B ua- ceMuHa- | CTOs-
JIEKITUU 3a4eT
cax) 3 TeJbHAsS
pabota
1 2 3 4 5 6
Tema 1. Beeaenwne (0OIue OMOKCHUS BOTHOBOH Me- 6 4 - 2
XaHHKH, AUCTICPCHOHHOE COOTHOLICHHE, NMPUHLIMII CY-
MEPIO3ULNHI; OpPOUTATIBHBIC CKOPOCTH U (pa3oBas cko-
POCTh; YpPaBHCHHUS THAPOJUHAMUKH; CHIBL, OTBET-
CTBCHHBIC 33 PA3IMYHBIC THITHI BOJH U KOJICOAHMIA)
Tema 2. AKYCTHYECKHC BOJHBI 4 2 - 2
Tema 3. JlnunHbie BOMHBI (TCOpUS, ceMiinu, KoaeHa- 12 4 - 8
HUsL B OYXTax, IYHAMH)
Tema 4. Ilpunussl (OCHOBHBIC MOHATHS, CTATHUCCKAS 12 4 - 8
TCOPHSL, JMHAMHUUIECCKAS TCOPHS)
Tema 5. TloBepxHOCTHBIC BOJNHEI (TCOpHS A1 TIydO- 14 4 - 10
KOH BOJBI, TPYIOBas CKOPOCTh, T'PABHTALHOHHO-
KalTWULIPHBIC BOJHBI, CTALMOHAPHBIC U KOpabeIbHbIC
BOJIHBL, KOHEYHAs rTyOHHA)
Tema 6. Pedpaxius Boan 8 2 - 6
Tema 7. BeTpoBble BOTHEI (PONb, XapaKTCPHUCTHKH, 14 4 - 10
CIICKTPbI, OCHOBBI MPOTHO3Q)
Tema 8. BuyTpeHHHE BOIHBEI (0OIIUE NOHATHS, ABYX- 12 4 - 8
CTIOHHASA KHUIKOCTh, HEMPEPHIBHO CTPATH(ULMPOBAH-
Hasl JKUAKOCTb, MEIKOMACINTAOHBIC BHYTPCHHHE BOI-
HBI)
Tema 9. Boanel u xoneOaHusd, 00yCIOBICHHEIC Bpa- 10 4 - 6
HICHHUEM 3eMIIH
Tewma 10. TlnaneTapHsIe BOJHEI 14 4 - 10
3auer 2 2
Bcero no pucumMniinHe 108 36 - 70 2




8. OBPA3OBATEJIbHBIE TEXHOJIOT MY, IIPUMEHSEMBIE ITPU
OCBOEHUU JIUCLUTTIMHEI

TexHonorus nporecca oOydeHus Mo TUCHUTUINHE «BONHOBBIE IBUKEHUS B OKE€aHE» BKJIIOYAET B
ceds crenyromme 00pa3oBaTEbHBIE MEPOTIPUSITHSI:

— ayIUTOPHBIE 3aHATHA (JIEKIMOHHO-CEMHHApCKas popma oOyueHus);

— CaMOCTOsATEJIbHAS PaboTa CTYIEHTOB,;

— KOHTPOJIbHBIE MEPOTIPHUSITHSA B TIPOLIECcCe OOYUEHUS | 110 €r0 OKOHYAHUIO,

— 3auer.

B y4eOHOM mpornecce MCHONMB3YIOTCS KaK aKTHBHBIE, TAK U WHTEPAKTHUBHBIE (POPMBI IIPOBEACHUS
3aHATUN: TUCKYCCHUS, METOJ TIOUCKA OBICTPBIX PELICHUH B IPYIIe, MO3TOBON IITYPM.

AyYAUTOpPHBIE 3aHSTHS IPOBOASATCS B MHTEPAKTHUBHON (POPME C MCIIOIBb30BAHUEM MYJIBTUMEIHIHOTO
obecrieuenust (HOyTOYK, IPOEKTOP) ¥ TEXHOJIOTUH MPOOJIEMHOTO O0Y4EHUS.

[Ipe3eHTany MO3BOJSIOT KAUECTBEHHO WILTFOCTPUPOBATH MPAKTHYECKHE 3aHATHSI cXxeMaMu, Gop-
MyJIaMH, YepTeKaMH, pucyHKkamu. Kpome Toro, mpe3eHTannu mo3BOJISIIOT YETKO CTPYKTYpHUPOBATh MaTe-
pHas 3aHATHS.

DneKTpOHHAS MPE3CHTALMsI MTO3BOJIIET OTOOPA3UTh MPOLIECCHl B AMHAMUKE MyTEM MOKa3a (riib-
MOB, YTO IMTO3BOJISIET YJIyUIINTh BOCIIPUITHE MaTepHala.

CamocrosiTenbHas padoTa OpraHU30BaHa B COOTBETCTBUE C TEXHOJOTHEH MpobieMHOro o0yueHHs
U MIPeNIoaraeT cienyromue GopMbl aKTUBHOCTH!

— CaMOCTOsITeNIbHAsT IPOPadOTKa yUeOHO-TPOOIEMHBIX 337a4, BBIMOJIHSIEMAsI ¢ TIPUBJICYCHUEM OC-
HOBHOH M JIOTIOJIHUTEJIbHON JINTEPATYpPhI, a TAK)KE JINTEPATypPhl, MpeIaraeMoil aCupaHTy Uit UHIAWBH-
IyaJbHbIX 3aHITUH;

— MOATOTOBKA MPE3EHTALMI 1 KPATKHUX JOKJIAIO0B C MOCIEAYIOMIEH TUCKYCCHEH.

OCHOBHBIE aCTIEKThI MPUMEHSEMON TEXHOJIOTHH MPOOJIEMHOT0 00yUeHus:

— MOCTaHOBKa MPOOJIEMHBIX 3a/1a4 OTBEYAET LEJIIM OCBOEHHs AMCLUIUINHBI «BOJTHOBBIE NBHXKE-
HUS B OKeaHe» 1 GOpMHUpPyeT HeOOXOAUMBbIE KOMIIETEHIIUH;

— pemaeMble TPOOJIEMHBIE 3a/1a4M CTUMYJHPYIOT TO3HABATEIBHYIO AEATEIbHOCTb U HAYYHO-
HCCIIEIOBATEIbCKYIO0 AKTUBHOCTD aCTIUPAHTOB.

9. OLIEHOYHBIE CPEJICTBA /14 TEKYIIIET'O KOHTPOJIS U
[IPOMEXXYTOUHOU ATTECTALIUM [10 UTOT'AM OCBOEHUS JUCLIUTUIUHDI

Lenp KOHTpOIA — ONydeHHe HHPOPMALIMHU O pe3ysibTaTax OOyUeHUs U CTENEHH X COOTBETCTBUS
pe3yJbTaTam o0y4YeHHsl.

9.1. Texymuii KOHTPOJIb.

Texyluii KOHTPOJIb YCHEBAEMOCTH OCYIIECTBISAETCS MyTEM KOPOTKOIO YCTHOTO TPYIIIOBOIO
OIpoca aclypaHTOB HA KaKAOM 3aHATHH, a TaKKe MPU AOKJIaJe aclUpaHTa U ero OTBETaxX Ha BOIPOCHI
CIyLIATENECH.

9.2. IIpoMexxyTOUHAas aTTeCTALU.

IIpomeskyTouHast aTTecTalys OCYIIECTBISAETCS B KOHLIE CEMeCTpa U 3aBepllaeT U3yuyeHue TUCLU-
wmHel. Popma arrecraunu — audQepeHINpPOBaHHBINA 3aueT B yCTHOH ¢opme. buner coctouT m3 tpex
TEOPEeTUYECKUX BOIPOCOB, TEMAaTHKa KOTOPBIX COOTBETCTBYET KypCy.

OuenuBanue oOyuaromerocss Ha audpepeHInpPOBAHHOM 3a4eTe OCYIIECTBIISIETCS ¢ MCIOIh30Ba-
HUEM HOPMATHUBHBIX OLIEHOK «3a4eT» («OTIUYHO», «XOPOLIOY», KYAOBIETBOPUTEIBHOY) / «HE 3a4eT».
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Tabmmua 2. OueHnBaHue acIMpaHTa HAa MPOMEXKYTOYHOH arrectauuu B dopme nuddepeHLnpoBaHHOTO
3a4eTa 1o JUCHUIUINHE «BOJHOBBIE NBUKEHHSI B OKEAHE)

OueHka Mo HAHOHAJLHON MIKAJIe

TpebGoBanusi K 3HAHUSIM H KPUTEPHUH BbICTABJICHHUSI
OLICHOK

AcnupaHT TmOpuU OTBET€ JAEMOHCTPHUPYET TOJHOLIEHHBIE
OKEaHOJIOTUYECKUE 3HAHUS COHNEepKaHWA TeM y4eOHOH
OUCLUIUIMHBL, ~ YBEPEHHO  BJajfeeT TepMHUHOJOruell u
OCHOBHBIMH TIOHSTHSIMA OO OCHOBHBIX THIAX BOJH U
KoebaHul B OK€aHe Ha OCHOBE YPaBHEHHH T'MIPOAMHAMHUKHU
U TPUHLUIOB BOJHOBOM MEXaHUKH, OpPUEHTHpPYeTCs B
cnocobax  pEerucTpauud BOJHOBBIX U KOJeOaTeNbHBIX
IBUXEHHUH B OKeaHe, MPAKTUYECKUX MOAXO0AaX K UX aHaU3y U
IPOTHO3Y, MIOOAILHOMY M PETHOHAJIbLHOMY MOJEJINPOBAHHIO.

AcrnupaHT  3HaeT  OCHOBHOE  coaepkaHue  y4eOHOH
OUCIUIUIMHBL, HWMEeT JOCTAaTOYHOE TMpencTaBiieHHe 00
OCHOBHBIX THIIAX BOJH U KOHe6aHHﬁ B oOkeaHe. HMmeer
NPEACTaBICHUE O CIoco0ax pPEerucTpaluyd BOJHOBBIX U
KOJ'Ie6aTeJ'IbeIX I[BI/I)KGHI/Iﬁ B OKE€aHe, MPAKTUYCCKHUX
MOAXOMaX K WX aHalu3y MW TPOTrHO3y, mIOOATbHOMY U
PErHOHAIBHOMY MOJEIUPOBAHUIO

AcniupaHT B IEJIOM MpPEACTAaBISET COfep:kaHHe y4ueOHOro
Kypca, AEMOHCTPUPYET MPaBIJIbHOE IOHUMaHNe (PH3NUeCKNX
IIPOLIECCOB U SIBJIEHUI B OKEAHOJOTWH, 3HAET OCHOBHBIE 00
OCHOBHBIX THIIaX BOJH U KOJICOAHUH B OKEaHe.

Aast 3auera
. AJIA 3a4eTa
€ OLIEHKOH
OMIUYHO
3aumeno
Xopouo
Y0081eMEOPUMENLHO
He saumeno | neyoosnemeopumensto

AcnMpaHT TpU OTBETE AEMOHCTPUpPYeT ciaboe 3HaHHe
3HAUUTEJIbHOH YacTH OCHOBHOIO Marepuaja O BOJHAX H
KonebaHusx B OkeaHe. He 3HAET OCHOBHBIX TEOPETHYECKHX
HOHSATUH npeamMera n nux CBA3HU C YPAaBHCHUAMU
rUAPOAMHAMUKY, cj1abo  pasdupaercs B mpobiemax
peructpanim BOJHOBBIX U KOJ'Ie6aTeJ'IbeIX I[BI/DKGHI/Iﬁ B
OK€AaHEC, MPAKTHYCCKUX MOAXOAAaX K HUX aHAJINU3y U IPOTHO3Y,
100aJIbHOMY M PErHOHAJIbHOMY MOAEIHPOBAHHMIO.

9.3. IlpumMepbl BOMPOCOB JJIst MPOBEASHHST YCTHOTO ONMPOCa 00y IUXCA:

— 3JIEMEHTBI BOJIH (MIEPEUHCINTD U MOKA3aTh JIJIs1 KOHKPETHOTO TUIIA BOJIH),

— HampaBJIEHUE PaCIPOCTPAHEHUS BOJIH (MIOKA3aTh JIsi KOHKPETHOU BOJIHBI),

— CTOSTYME W CTAI[HOHAPHBIE BOJIHBI (B 4YEM Pa3IUIHeE);

— cTaloHapHbIe BOJMHBI U 3 ekt lonmuepa (kakoBa CBsI3b);

— aHTEHHA U3 3 JaTYMKOB — MOXKHO JI ONPEAEIUTh HAPaBJICHUE HA UCTOYHUK U JUTMHY BOJIHBL,

— CBSI3b MEX/y XapaKTEPUCTHUKAMHU 3BYKOBOH BOJIHBI — CKOPOCTBIO YACTHL] M 3BYKOBBIM JaBJICHUEM;
— 3aKOHBI COXPAHEHUs ISl CUCTEMbI JIYYEeBbIX YPABHEHMIA,

— MOJXKET JIU TIOBEPXHOCTHAsI BOJIHA OTPA3UTHCS OT CTPYH TEUCHUs?

— MPUBECTU NPUMEP 3aXBaTa BOJH TEUCHUEM,

— JIaTh UHTEPIIPETALMIO TOABOIHOMY 3BYKOBOMY KaHaJTy, HCIIOJNB3Yst 3aKOH CHeumyca,

— YpaBHEHHsI TEOPUH MOBEPXHOCTHBIX TPABUTALIMOHHBIX BOJIH;

— KOMIIOHEHTBI CKOPOCTH, BO3BBILICHHE IOBEPXHOCTH U AABJIEHHE B MPOTPECCUBHOM M CTOSYEH

MOBEPXHOCTHOM BOJIHE;

— TPAEKTOPUH ABWKEHHS KUIKUX YaCTUL[ B IIPOTPECCUBHON M CTOSMEH MOBEPXHOCTHOH BOJIHE;
— MPEJIOKHUTh CIIOCOOBI Pa3INUEHUs 3bI0M U BETPOBBIX BOJIH,

— 00BACHUTD TPaHC(HOPMALHIO MOBEPXHOCTHBIX BOJH MPU NOAXOAE K Oepery;

— YTO TaKoe BO3PaCT BETPOBbIX BOJH?
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— KaK U3MEHSIFOTCSI BJIEMEHTBI BETPOBBIX BOJIH B 3aBUCUMOCTH OT pa3roHa’

— KaKue XapaKTEPUCTHKH BOJIH MOYKHO M3BJIeUb U3 quarpaMmMel Xodmroiepa?

— OLICHUTh NIEPUO]] OCHOBHOM CEHINN 1O M3BECTHBIM I'TyOHHE U pa3Mepy BOJOEMA,

— 00BACHUTH TPaHC(HOPMALIMIO HJIEMEHTOB LIyHAMH MTPH MOAXO0nE K Oepery;

— CKOJIbKO MOJI BHYTPEHHHUX BOJH BO3MOXHO B YETHIPEXCIOIHOM OKeaHe?

— MOKa3aTh (Pa30BbIi PE30HAHC HA AUarpamme o-k.;

— OOBSCHUTD YTOJI PACXOKACHUSI CUCTEMBI KOPaOEbHBIX BOJIH;

— IOYEMY BOJIHBI HA MOPCKOH MOBEPXHOCTH MOKHO HaOJFOAAaTh BU3YAITbHO?

— MEePEYUCITUTD reo(PU3NIECKHIE MPOIIECCHI, TAE CYIECTBEHHA POJIb OOPYIIEHUI BETPOBBIX BOJIH.

9.4 TIpumMepsl BOIIPOCOB 1JIst OMJIETOB Ha 3a4eT MO AUCUUIUINHE « BOTHOBBIE TBMKEHUS B OKEAHE)!

1. PacnpocrpaneHue 3Byka B okeaHe. Pedpaxiust 3ByKOBbIX BOJNH. [10BOIHBIN U MPUIOBEPX-
HOCTHBIN 3BYKOBBIE KaHajbl. @AaKTOPEIL, BIUSIOIINE HA 3aTyXaHUE aKyCTUYECKHUX BOJIH C PACCTOSTHUEM.

2. Axyctuueckue BOJHBL. KOMIOHEHTHI CKOPOCTH U JaBJ€HHE B aKyCTUUYECKON BOJIHE B JKUIKO-
cri. CKOpOCTh 3BYKa, €€ CBSI3b C XapakTepUcTHKamu cpeabl, ¢popmyisl Hetorona u Jlamnaca. 3aBucu-
MOCTb K03 (PULIMEHTa TOTJIOLIEHNS aKyCTHYECKOT0 H3JIyUEHHsI B BOZIE OT €r0 YaCTOTBHL

3. Tunsl BomH. Knaccugukamus BOJH o Bo30Y>KAAOIINM CHIIAM, XapaKTepy ABIKEHUS! (POPMBI,
BEPTUKAJIBHOH CTpyKType. OCHOBHBIC 3JIEMEHTHI BOJH. BOMHBEI Ha riryOOKON M MENKOH BOXIE — yIpoIa-
IOLIME AMMPOKCUMALINH.

4. BerpoBble BOJHBL. 3apOoKIeHHE U pa3BUTHE, BOMHOOOpasyroune dakropsl. CpenHue xapak-
TEPUCTUKH, OOecredyeHHOCTh W (yHKIMH pacnpeneneHus. CHEKTpasbHOE NPEACTABICHHE BETPOBBIX
BOJIH.

5. Baytpennue BonHbl. OnpeneseHre BHYTPEHHUX BOJIH. Y CJIOBHUS UX CyllleCTBOBaHUs. BepTu-
KaJbHAast CTPYKTYpa BHYTPEHHUX BOJH. MeTOIbI OOHAPY KEHHS.

6. Ilynamu. Ilpuuanasl Bo3HuKHOBeHUs1. CKOpOCTh pacnpocTpaneHus. TpaHcdopmarus sineMeH-
TOB I[yHAMH TIPH MTOAXOIE K Oepery.

7. Ceiimm. Mexannsm obpaszoBanus ceiitn. OCHOBHBIE 3JI€MEHTBI ceiIeBbIx konedanuii. Ilepu-
OJIbI CeHIeBBIX KoJeOaHni. TpaekToprH ABMKEHUS JKUAKIX YACTHLI.

8. BetpoBrbie BOSHBI 1 3610b. CBS3b CIIEKTPa BETPOBBIX BOJH C BOJHOOOPA3YIOUTUMH (PAKTOPAMH.
Tpancdopmanus BOJIH npu Moxxozae kK oepery.

9. VYpaBHEHHUs TEOPUH NMOBEPXHOCTHBIX IPAaBUTALMOHHBIX BOJH. [loTreHnmansHOCTE BONTH. MHTe-
rpan bepnymnu. I'paHudHbIe yCIOBHS.

10. Teopus BOIH Majioil aMILUIUTyAbl. [ucrnepcuoHHOe COOTHOUIEHHE. KOMIIOHEHTBI CKOPOCTH U
JaBJICHUE B IPOTPECCUBHON U CTOsiUEH BOJIHE. TpaeKTOpUU ABUKEHUS KUIKUX YaCTULL.

11. OnpeneneHus KOPOTKUX U JJIMHHBIX I'PABUTALMOHHBIX BOJIH. OCHOBHBIE AOMYILIEHUS TEOPUU
JUIMHHBIX BOJH. Y pABHEHMS! JUIMHHBIX BOJIH.

12. Tlpunussl. OcHoBHble moHsTH. Habmonenus: npunueos. [IpunusooOpasyromue cuibl. [o-
TEHLIUAJ MPUIUBOOOPA3YIOIIEH CHJTBI.

13. Cratuueckast Teopusi npunuBoB. @opMupoBaHue cratuueckoro npunusa. Bausxue ConHua
Ha CTaTU4eCKui npuius. HepaBeHCTBA CTATUYECKOTO MPUIIMBA.

14. Tunamuyeckas Teopusi npunusoB. lIpunusnaele ypasHeHus Jlammaca. I'apmoHmueckue co-
CTaBJIAIOIINE IPUIIUBOB.

15. WHepumoHHbIe (TMPOCKONUYECKHE) BONHBL [IprdrHa BOSHUKHOBEHHs. YPaBHEHHs IJI1 BOJH B
OJTHOPOJHOM >KHJIKOM cjioe. JlucrepCuoOHHOe COOTHOLIEHHE, IPYIIOBast CKOPOCTb.

16. YpaBHeHHUE [JIs1 BEPTUKAIBHON COCTABISIOIIEH CKOPOCTH BHYTPEHHUX BOJH B CTpaTH(uLu-
poBaHHOM okeane. llpuGmmxenns BbyccuHecka W TBepAoOH KpbIKH. JlMCTIEpCHOHHBIE KpUBBIE M COO-
CTBEHHBIE MOJIbl BHYTPEHHUX BOJIH.

17. BHyTpeHHHE BOJHBI MIPH IBYXCIOHHON CTpaTU(UKALINK OKeaHa. J[MCrepCHOHHOE COOTHOIIE-
HHUE U BEPTUKAJIbHAS CTPYKTypa COOCTBEHHBIX MOII.
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10. YHEBHO-METOJUYECKOE U MTHOOPMAILIMOHHOE OBECIIEYEHUWE JUCHUITIMHBI

Tabnuna 3. OCHOBHAs U TOMOJHUTENIbHAS JIUTEPATypa

HaumenoBanue u nonHoe Oubnuorpadpudeckoe KonudecTBo 3K3eM-
OMHCAHUE IUIIPOB B ONOIHOTEKE
OcHoBHasi IUTEpPaTypa
1 | Jle bnon II., Maiicex JI. Bonubsl B okeane. T. 1. M.:. Mup. 4 k3.
1981. 480 c.
2 | Jle bnon II., Maiicex JI. Bonaubsl B okeane. T. 2. M.. Mup. 4 k3.
1981. 365 c.
3 | Jlaktxumn k. Boansl B skuakoctsx. M.: Mup. 1981. 603 c. 2 5K3. + 5JL.KH.
4 | Kougpun A.T. BonnHosble mpouecchl B okeaHe. M.: HM3a-Bo 7 3K3.
Mock. yn-1a,2004, 140 c.
5 | Hopouun IOII. Junamuka okeana. JI.: T['mapomereous- 3 3K3.
nat, 1980, 305 c.
6 | Yepkecos JI.B. OCHOBBI AMHAMHMKN HEC)KUMAEMOW >KUAKOCTHU. 7 5K3.

Kues, HaykoBa nymka, 1984, 167c., pasnen «BonHOoBbIE 1BU-
JKEHUS JKUIKOCTH»

7 | Hoponun FO.I1. ®dusuka okeana. CIIO: uzng. PEEMY, 2000. 4 5K3. + 51.KH.
340 c.

8 |I'mm A. dunramuka armocepsl u okeana. T. 1 M.: Mup. 4 5K3. + 51.KH.
1986. 397 c.

9 |T'mmn A. Jlunammka armocdeprr u okeana. T. 2. M.: Mup. 4 5K3. + 51.KH.
1986. 416 c.

10 | [Temmocku  JIxx. T'eopusmueckas ruapomuHamuka. T. 1 2 3K3. + 3JL.KH
M. :Mup. 1984. 404 c.

11 | [Tegmocku  JIxx. T'eopusmueckas ruapomuHamuka. T. 2 2 3K3. + 3JL.KH

M.:Mup. 1984. 406 c.
JOnoJTHUTeIbHASI JIUTEPATYPA

1 | Jlatitxunn k. Bonssl B sxuakoctax. M.: Mup, 1981, 603 c. 2 3K3. + 371.KH

2 | @unnunc O. {uHamuka BepxHero ciosi okeana. JI.: ['mnpome- 5 3K3.
teonsnat, M3nanue 2-e, ucnp. u non., 1980, 283 c.

3 | Yusem JIx. JIunelinpie u HenuHeHHbIe BOIHBL M.: Mup, 622¢. 1 5k3. —u./3.

DJIEKTPOHHbIE BEPCUU!

1 | Joseph Pedlosky, Waves in the Ocean and Atmosphere. Intro-
duction to Wave Dynamics. Springer-Verlag Berlin Heidel-
berg 2003, 260 c.

2 | Holthuijsen L. H. Waves in Oceanic and Coastal Waters:
Cambridge Univ. Press, 2007, 387pp.

3 | Massel S.R. Ocean Surface Waves. Their Physics and Predic-
tion. 3™ Edition. World Scientific, 2018, 794 pp.

11. MATEPUAJIbHO-TEXHUYECKOE OBECIIEUEHHME JUCHUIIJIMHBI

Jlekunu MPOBOASATCS C UCTIONIB30BAHUEM MYJIBTHMEAUHHOTO MPOEKTOPA: BBIBOJI OCHOBHBIX (OpMyI
BBITTOJTHSAETCSI HA TOCKE JIMOO OAPOOHO MOKA3bIBAETCS Ha ClIaiiiax; N3JIOXKEHUE MaTepruaa COpoBOXKIACT-
Csl IEMOHCTpaLell WILTIOCTPALMA B BUIE CIAiAOB U (PHIBMOB, BKIIFOUAIOIIUX PE3YJIbTAThl HATYPHBIX H3-
MEpPEeHUH B OKEaHe, 3aI1CH JaOOPaTOPHBIX OMBITOB, CIIYTHUKOBBIE N300paxkeHusi. OCBOSHNUE MUCLUTLINHBI
NPEnIosiaraeT UCIOJIb30BaHNE YUeOHOH ayAUTOPHH Uil MPOBEACHUS JEKLIMOHHBIX 3aHATHHA ¢ HEOOXOIM-
MBIMH TEXHUUECKIMH CPEICTBAMH (KOMITBIOTED, MYJIBTUMEIUIHBIA IPOESKTOP, IKPaH, TOCKA).



