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Pabouas mporpaMma TUCHUIUIMHBEI (MOAYJIsI) pa3paboTaHa B COOTBETCTBUHM C CAMOCTOSITEIIBHO yCTAHOB-
neaasiM MI'Y o6pasoBarensHbiM cTanaapToMm (OC MI'Y) mis peann3yeMbIX OCHOBHBIX MPOGECCHOHAb-
HBIX 00pa30BaTENBHBIX MPOTPAMM BBICIIETO 00pa30BaHMsI TI0 HAMPABICHUIO MOATOTOBKH «DU3UKa» B pe-
nakuuu npukaza MI'Y ot 30 nexabpst 2016 r.

I'on (romer) mpuema Ha oOydenne 2016, 2017, 2018, 20109.

Kypc — 3
cemecmpol — 6
3aUemubIX eOuHUY — 2
axademuyeckux yacos — 34, 6 m.u.
nexyuii — 34 yaca

npakmu4eckKux 3AHAMULL — Hem

Dopma npomescymoyHol ammecmayuu.

sayem 6 6 cemecmpe



1. Mecto aucuuniauasbl (moayJis) B ctpykrype OITIOII BO.

Kypc «Boxnbl B okeaHe» siByisieTcsi Npo(QUIbHON TUCIUILTMHON B TPO(eCCHOHATBHOM MOATOTOBKE
BBIIYCKHHKA JUIs TOCIeayIomeld paboTsl B 061actu Mopckoii ruapodu3uku. OH 3HAKOMUT CTYAEHTOB C
OJIHMM U3 OCHOBHBIX Pa3/esioB Kiaccuyecko OKeaHOJIOTUH, KOTOPbIA B 3HAYUTEIHHOM Mepe CBsI3aH C
kinaccndyeckoit OOmmel ¢pu3nkoif, B 0COOCHHOCTH ee paznesioM «OnTruka», ¥ KOTOPBIH ONHpaeTcs Ha Me-
toael Teopernueckoir (hu3WKU, B 0COOCHHOCTH ee pasaena «[mmpommHamukay. Kypc wm3naraercss Ha
HA4yaJIbHOM 3Tale M3y4YeHMs] OKEaHOJIOTMYECKUX JUCIUIUIMH U €ro TJIaBHOM 3a1aueil sBJSETCS CO3JaHue
¢byHIaMeHTabHOM 0a3bl 3HaHUI, HA OCHOBE KOTOPOH B JalbHEHIIEM MOXHO pa3BHUBaTh Oosee yriyo-
JIEHHOE U JIeTAJIM3MPOBAHHOE M3Y4YEHUE BCeX pa3aenoB Mopckoil ruapodu3uku B paMKax cHeluanu3u-
POBaHHBIX KYPCOB.

JlaHHast mporpaMMa CTPOUTCS Ha PEEMCTBEHHOCTH MPOrpaMM B CUCTEME BBICILIET0 00Opa30oBaHUs
" Op€aHazHaucHa Ajid CTYACHTOB, YCBOUBIIUX CICAYIOMUEC NVCHUILIMHBI ITPOTpaMMbl IIOJATOTOBKH Oaka-
naBpoB: «MaTeMaTHYECKUN aHAIIN3Y, « AHATTUTUYECKas TeOMETpus», «uddepeninansubie ypaBHEHUSY,
«Mexanukay, «MounekynapHas Qu3uka U TepMoAuMHaMHKay, «Ontuka», «Teopernyeckass MEeXaHUKa,
«MeTopl MaTeMaTH4yecKol (QU3MKKW», a TakkKe HaudalbHbIE Pa3/eibl KypcoB «DJNEKTPOAMHAMUKA» U
«MexaHHKa CIIJIOIIHBIX CPE.

JyucuMmianHa mpeanojiaraeT Hajduuue y OOydaroIIMXCsi HaBBIKOB CAMOCTOSITEIBHOM paboThI €
y4eOHOU TUTEPATYPOH.

JuctmtuinHa «BOJTHBI B OKeaHe SBISIETCSl 0a30BOM MOCIIEAYIOMETO YCBOCHUS TUCIUTUTHH «Teo-
pusi TypOyJneHTHOCTHY, «MeToAbl U CpelcTBa U3MepeHHuil B okeaHe» U «BBenenue B (pusnky arMmocde-
pBI», a TaKKe JJIs MOJATOTOBKH BBITYCKHOM KBAIM(DUKAITMOHHOW pabOThI B 00JI1aCTH MOPCKOW TUApOdU3H-
KH.

2. BxoaHble TpeOOBaHMSsI AJIsl OCBOEHHS THUCHMILVIMHBI (MOIYJIs1), IpeBaApUTeIbHbIE YCI0BUSI
(ecsiu ecThb).

YcnenrtHoe 0CBOCHUE JUCIUILTNH Motysiel «Matematukay, «Oo0mas ¢pusnuka» u «TeopeTnueckast
buzukay.

3. Pe3yabTaThl 00yUeHHUsi M0 JUCHUIIHHE (MOIYJII0), COOTHECEHHbIE ¢ TPeOyeMbIMU KOMIIe-
TEeHUHMSMH BHIIYCKHUKOB.

[Tnanupyembie pe3yabTaThl 00YUSHHS 10 TUCIHUILTHHE (MOIYIIIO):
3HaTh:

— OOmryro Jacth (MOHATHS BOJHOBON MEXaHWUKH, YPABHEHUS THUAPOJWHAMUKH U OCHOBHBIC THUIIBI
BOJIH);

— AxycTHueckue BOJHBI (BKJIIOYas SIBJICHHE TOJBOJHOTO 3BYKOBOTO KaHaja M TMPHIOKEHUS MOJ-
BOJTHOU aKyCTHUKH);

— JlnvHHBIE BOJHBI (BKJIIOYAs IIyHAMH, CEHIIIH, KOJeOaHus B 3aJTMBaX U TaBaHsiX);

— IlpunuBsl (BKITIOYAsk CTATHYECKYIO TeOpHto, ypaBHeHUs Jlamnaca, BonHbl KenbBuHa);

— TloBepxHOCTHBIE BOJHBI (BKJIIOYAsl TPAaBUTAIIMOHHO-KAMMIIISIPHBIE BOJHBI, KOpaOelbHbIE BOJHBI,
MIPEJICTaBJICHHSI O Pa3BUTUE BETPOBBIX BOJIH)

— BayTpennue BosHBI (BKIIIOYAs CIy4Yau JBYXCIOWHON U HEMPEPHIBHO -CTPATU(DUITUPOBAHHON KU~
KOCTH, KOPOTKHE BHYTPEHHUE BOJIHBI U KOJIeOaHUsl, CBSI3aHHBIE C BpallleHUeM 3eMITH);

— IlnanerapHbie BOJHBI (BKJIIOYasi BOIHBI PoccOu u Tonorpadudeckre BOIHBI).



YMers:

- MaTeMaTUYeCKU OMUCHIBATh (PU3NYECKHE CBOWCTBA OCHOBHBIX THIIOB BOJIH (JIUCIIEPCHOHHOE CO-
OTHOIIIEHHE, CBA3b OPOUTAIIBHBIX CKOPOCTEH C JABJICHUEM U CMELEHUSIMU YaCTULl BOJbI, TPAEKTOPUH Ya-
CTHII).

Bmagers:

- Hpe[[CTaBJICHI/IﬂMI/I O Inmoaxoaax K I/ISMCpeHI/ISIM 1 UCCIICOAOBAHUAM OKCAHHNUYCCKHUX BOJIHOBBIX HpO-
OeCCOB, a4 TAKXKC HMMCTh HpeI[CTaBJIeHI/Iﬂ 0 pOJH/I U 3HAYCHUHN paCCManI/IBaeMBIX SIBJIGHI/If/'I B IUHAMUKEC
OKCaHa U B JKM3HEACATEIIbHOCTH YCJIOBCKA.

mMmets onbIT:
- MAaTEMAaTUYECKOI'0 OIMCAHU JINHHBIX BOJH B aCIIEKTE JUHAMHUKHU OKeaHa.

4. ®opmat 00y4eHHsI — KOHTaKTHBIH.

5. O0beM TUCHMILUIMHBI (MOIYJIsI) COCTABISET 2 3.€., B TOM unciie 34 akaJeMUYeCKuX daca, OT-
BEJICHHBIX Ha KOHTAKTHYIO paboTy oOyJaromuxcs ¢ mpernoaBareieM (ayauTopHas Harpyska), 38 akasne-
MHYECKHX YaCOB Ha CAMOCTOSTEIbHYIO pab0Ty 00yUJatomnXxcs.

6. Coaep:kanue AMCOMILIMHBI (MOAYJIsI), CTPYKTYPHPOBaHHOE MO TeMaM (pa3jiejaM) ¢ yKa-
3aHHeM OTBEJeHHOI0 HA HUX KOJMYeCTBA aKaJeMH4YeCKHUX YaCOB M BU/bI Y4eOHbIX 3aHATHIA.

6.1. CTpykTypa THCHMIUIMHBI (MOAYJISA) MO TeMaM (pa3jesaM) ¢ yKa3aHHeM OTBeleH-
HOIr0 HA HUX KOJIMYeCTBA aKaJeMH4YeCKHUX YaCOB U BU/IbI y4eOHbIX 3aHATHIA.

HaumeHoBaHue HomuHanbHbIe TPYA03aTPATHI 00y4aI01IEr0Cs .
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MOJIOKEHUSI  BOJI- | CyJbTa-
HOBOW MEXaHWKH; | UM, 3
JHMCTIEPCHOHHOE

COOTHOIIICHUE;

OPUHIMIT ~ Cynep-
NO3UIMK;  OpOH-
TaJbHBIE CKOPOCTH
u (Qas3oBas CKo-
POCTh; YpaBHEHUS
THIPOIUHAMUKH;
CHJIBI, OTBET-




CTBEHHbBIC 3a pas3-

JMYHBIC THUIIBI
BOJIH M KoyeOa-
HUM).
AkycTHueckue Kon- -
BOJIHBIL. cyJibTa-
1y, 3
JIMMHHBIE BOJIHBI KoHn- -
(Teopust, ceiu, CyJIbTa-
KojebOanus B Oyx- | muwu, 4
Tax, yHaMH).
[TpunuBsl (ocHOB- | Kon- KontponsHas
HBIC TIOHSATHS, CyJbTa- pabota
cTaTHyeckas Teo- | IuH, 3
pusi, TMHAMUYC-
CKasi Teopus).
[ToBepxHOCTHBIE Kon- -
BOJIHBI (TeopuUs CyJbTa-
JUTst TTyOOKOM BO- | 1w, 4
b1, TPYITITOBAS
CKOpOCTBh, TPaBH-
TaIMOHHO-
KaluJUISIpHBIE
BOJIHBI, CTALlHO-
HapHbIE U Kopa-
OeJIbHbIE BOJIHEI,
KOHEYHas TTyou-
Ha).
Pedpaxmus Bonn. | Kon- -
CyJbTa-
vy, 4
Berposeie Bonnbl | KoH- -
(posb, XapakTepu- | CynbTa-
CTHKH, CIIEKTPBI, uuu, 3
OCHOBBI IPOTHO-
3a).
Buyrpennue Bon- | Kon- -
HBI (OOIIME MOHS- | CyJbTa-
TUA, IBYXCIOHas | uuwu, 4
KUJKOCTb, HETpe-
PBIBHO CTpaTudu-
[UPOBAHHAS KUJI-
KOCTb, MEJIKO-
MacIITaOHbIe
BHYTPEHHHUE BOJI-
HBI).
Bounnsl 1 koneba- | Kon- KoHTposbHas
HUSl, 00YCIIOBIIEH- | CyJbTa- pabota
HBIE BpallleHHUEM uuy, 3
3emun.
[TnanerapHbie Kon- -
BOJIHBI. CyJibTa-

U, 3




Jpyrue Buasl ca-
MOCTOSITEIIbHOU
paboTs!I (mpu
HaJUYKH):
Harpumep,
KypcoBast paboTa,
TBOpYecKas pabdo-

Ta (3cce)
34 32 66
[TpomexxyTounas 6 6
aTrecranus (3a-
yem)
Hroro 72

6.2. Comep:xanue pa3esioB (TeM) THCHUTINHBI.

Nen/m | HammeHoBaHue pa3zienoB (Tem) AMCLHU-

IIJIMHBI

Coneprkanue pa3aenoB (TeM) TUCIHUILINH

1. Tema 1.

YPaBHeHI/IS[ TUAPOJAUHAMUKHU. CI/IJ'II)I, oT-
BCTCTBCHHBIC 3a PA3JIMYHBIC TUIIbI BOJIH
M KOJIeOaHWH: TTOBEPXHOCTHBIE BOJIHEI,
BHYTPCHHHUEC BOJIHBI, MHCPLIHUOHHBIC KO-
neGaHusl U BOJIHBI, MPUJIUBBI, IJIaHETap-
HbIE BOJIHBI.

YpaBHeHUSs THAPOAMHAMUKH — OLIEHKA
YJIEHOB. Y CTOMYHMBOE PABHOBECHOE CO-
CTOSIHHME U MaJlble BO3MYIIICHHUSI; TUHEa-
pu3alys ypaBHEHUN U pElIeHUs B BUJIE
BOJIH; JUCIIEPCUOHHOE COOTHOIICHHE;
MPUHIIMII CYNIEPIO3UIIHI; OpOUTATbHBIE
CKOPOCTH M (pa3oBasi CKOPOCTb.

2. Tema 2.

VYpaBHEHUS TUAPOJWHAMUKHU, aauadaTH-
Yeckoe MPUOIMKEHHE, 3BYKOBBIC YpaB-
HEHUS, IUCIIEPCUOHHOE COOTHOIIIECHUE,
CKOPOCTh 3BYyKa, OpOWUTaJIbHBIE CKOPO-
CTH. DHepruss U NOTOoK sHepruu. [Ipo-
BEpKa MaJIOCTH BO3MYIICHHIA.

3. Tema 3.

Teopuss Menkoi BOJBI — ypaBHEHUS WU
IPaHUYHBIC  YCJIOBHSI, TMPHOJIMKCHHE
TUAPOCTATUKH, YpaBHEHHE JITUHHBIX
BOJIH, BOJTHOBOE YpaBHEHHUE U €ro olriee
pemienue, (a3oBasi CKOPOCTb, JBHKEHHE
YacTHIl BOJbI; DHEPTHsI BOJIH U TPYIIIO-
Basi CKOPOCTb.

Celilmn — pe30HAHCHbIE KOJIeOaHUsS B
NpsIMOYTOJIBHOM OacceliHe C pPOBHBIM
JTHOM: TIOCTaHOBKa 3a/1ayM, pEIICHHE B
BUJIE CTOSYMX BOJIH, JIUCKPETHBIC MOJIBI
KoJeOaHUM; KapTUHBI IBIKEHUS >KUKO-
CTH W WU3MEHEHHWH YpOBHS Ui pa3ind-
HBIX MOJI B CITy4asiX 3aKpBITOTO OacceliHa
u OacceliHa, OTKPBITOTO C OJTHOTO KOHIIA;
MOHITHE O CEHIlax B pealbHBIX BOJIOE-




MaX, MEpUOAbl M TPOCTPAHCTBEHHAS
CTPYKTypa; KojeOaHus B OyxTaX, pe3o-
Hatop ['enbmrosnbia, TATYH.

IynamMmu — MeXaHU3MBbI T€HEpaIHH, CKO-
POCTb PACIpOCTPaHEHUsI U BBICOTA BOJIH;
TpaHchopMaIysi BOJH TIPU TNPHOIIKeE-
HUH K Oepery — oObsicHeHHne pedpakuuu
¥ MHTEHCH(HKAINU BOJH HA Ka4eCTBEH-
HOM YpOBHE, 3aBUCUMOCTH BBICOTHI BOJIH
OT ITyOUHBI B JIMHEHHOM MPUOJIMKEHUH.

Tema 4.

OCHOBHbBIE XapaKTEPUCTUKU MPUIUBOB —
Nnepruoabl, 3JICMCHTBI NPHUJIMBA U HUX Xa-
PAKTCPHBIC 3HAYCHMA, ITPUITMBHBIC HEPaA-
BEHCTBA U MX CBSI3b C (Da3aMul JTyHBI.
Cratuyeckast Teopus NPUIUBOB — IpH-
IUBOOOPA3yIOMINE  CHJIBI,  AIUTUIICOU
IpuinBa, 00BsICHEHHE W3MEHYNBOCTH
XapaKTePUCTHK MPWJIUBOB M (ha30BOTO
HEPaBEHCTBA C TOMOIINBI0 CTAaTHYECKOU
TEOPUHU IIPUWINBOB.

JvHamuyeckass Teopusi TPUIMBOB —
NpWIMBHBIE ypaBHeHus Jlamnaca, uHay-
[IUPOBAHHBIC M COOCTBEHHBIC TPHIIMBEI,
BOJIHBI KelbBUHA B 30HAJILHOM KaHale:
JIMCTIEPCUOHHOE COOTHOIIIEHUE W CBOM-
cTBa, pamuyc nedopmanuu PoccoOu;
NPEIBBIYNCICHHE TMPHIUBOB — H3MeEpe-
HUS TIPWIMBHBIX KOJICOAHWH, TapMOHH-
YEeCKHl aHaJIM3 TPHIMBOB, IOHITHE O
MOJICIIMPOBAHUH ITPHITUBOB.

Tema 5.

[ToBepXHOCTHBIE BOJIHBI Ha TJIYOOKOM
BOJICE - MOCTAHOBKA 3aJlauM: YpaBHEHHS,
TUHAMUYECKHEe M KUHEMaTH4ecKue Ipa-
HUYHbBIC YCIIOBHUS; HEBO3MYILEHHOE CO-
CTOSIHME U JIMHEapu3alus; JTUCIEePCHOH-
HOE COOTHOIICHHE, CBSI3b BO3BBILICHHIA
MOBEPXHOCTH, CKOPOCTEH U JaBJICHUS;
TPACKTOPUU YacTUI[ B Oerymieil BOIHE;
SHEPrus U MOTOK YHEPTUH.

['pyrmoBast ckopocts - 3ana4a Ko, permenvie
metozioM Dypee, hopMya s BEKTopa rpyo-
BOM CKOPOCTHAL
['paBUTAIIMOHHO-KATWJUISPHBIE BOJHBI —
OTJIMYMS B IMOCTAHOBKE 3a/laud OT CIIy-
Yasi YUCTO TPAaBUTAIMOHHBIX BOJIH, JIUC-
NEPCUOHHOE COOTHOIIEHHUE, (hazoBas U
IPyNIOBasi CKOPOCTH; MpPEAEIbHBIE CIIy-
Yau YUCTO KAMWJUISIPHBIX U YUCTO TPABH-
TAI[MOHHBIX BOJH. JlUCTiepCHOHHAs KprBast
(k) — onpenienenue ($HazoBoil U rpymnmo-
BOM CKOPOCTEW 110 JUCIIEPCUOHHON KpH-
BOM, auarpamMMbI Xo(mroriepa.
Craunonapsbeie BOJIHBL. CTalmoOHapHbIC




BOJIHBI Ha MOTOKEe. KopabenbHbIe BOJIHBL
[Tapa3uTtHas kanwuisipHast psob.
IIoBepXHOCTHBIE BOJIHBI IIPH KOHEYHOU
ryOuHe - JHUCIIEPCHOHHOE COOTHOIIE-
HHUE, TPAeKTOPUM 4YaCcTULl B Oerymei
BOJIHE, CJlydyal MEJKON M IIyOOKOW BO-
Ibl: (ha3oBasi ¥ TPYNIIOBAsi CKOPOCTH, BEp-
THKTbHAS CTPYKTYpa PELLICHMI, JBIDKEHHE Ya-
CIULL; CTOSMUE BOJIHBL TPACKTOPUH YaCTHLL B CTO-
SYEH BOJTHE.

Tema 6.

[Ipubnmxenne reoMeTpUYECKON ONTHUKU
— BOJIHOBBIE MAaKEThl, TAMUJIBTOHOBA CH-
CcTeMa, JIy4d, KayCTHKH, IIOJIBOJHBIN
3ByKOBOW KaHanl. Pedpakuus mosepx-
HOCTHBIX BOJIH Ha MEJKOBOJBLE U HA Te-
yeHusx. lIpoctpaHcTBeHHass U BpeMeEH-
Has (POKYCHPOBKA.

Tema 7.

[ToHsATHE O BETPOBBIX BOJIHAX U MX POJIH
B CHCTeMe OKeaH-aTMoc(epa — Auarna3oH
TOPU30HTAIBHBIX MAacHITa00B BETPOBBIX
BOJTH; BETPOBOE BOJIHECHHE U 3bIOb; SBIIC-
HUSI, CBSI3aHHBIC C BETPOBBIMHU BOJIHAMHU:
COIIPOTHBJICHHE BO3AYIIHOMY IOTOKY,
oOpymIeHus BOJH, TeHepanus a3po30JieH,
TeHepalys IOANOBEPXHOCTHOW TypOy-
JICHTHOCTH, BIMSIHUE Ha IPOIECCH 00-
MEHa MEeXIy aTMoc(epoll MW OKEaHOM,
CITUKH, CYJIOH, BOJTHBI-YOHHIIBL.
XapaKTepUCTHKH BETPOBBIX BOJH — Me-
TOJBl M3MEPEHUH, BOJHOTPAMMBI; 3Je-
MEHTBI BETPOBBIX BOJIH — BBICOTA M IIe-
pHOJ WHAWBUAYAJIbHBIX BOJIH, 3HAYH-
TEJIbHBIC BOJIHBI, XapakTepucTUku Hs n
Ts; IUIOTHOCTH BEPOSITHOCTH BO3BBIIIE-
HHI{, TayCCOBO BOJHCHHE, IOHITHE O
BOJIHAX-yOHMHIIaX; CIIEKTPHl BOJH — IIO-
HATHS O YaCTOTHOM, YaCTOTHO-YIJIOBOM
U TPOCTPAHCTBEHHOM CIEKTpax BOJIH;
pELIeTKN JAaTYUKOB, JUCTAHIIMOHHBIC
U3MEPEHUSI — CKaTTEPOMETP, albTUMETD,
paaMoNIoOKaTop C  CHHTE3UPOBAHHEM
arnepTypsl, YKIOHBI BOJH M COJIHEYHBIN
OITHK.

OCHOBBI ITPOTHO32 BETPOBOTO BOJIHEHUS
- BOJTHOOOpa3zyromnue (pakTopbl, THIOTE3a
Kuraiiroponckoro u 0Oe3pa3MepHbIe Xa-
PAaKTEPUCTUKU BOJIHEHUSI, Pa3BUBAOIIH-
€Cs U Pa3BUTBIC BOJHBI, SMITUPHUYECKHE
3aKOHBI Pa3BUTHUS BOJIH, Pa3BUTHE BOJIH
Ha TpHMeEpe 3aBUCHMOCTH CIEKTpa
JONSWAP ot Ge3pa3mepHOro pasrona
BOJTH, TIOHSITHE O BOJIHOBBIX MOJICJISIX.

Tema 8.

OO1u1ee MOHATHE O BHYTPEHHUX BOJIHAX —
(Gu3MYeCKUi MEXaHW3M, METOIbl H3Me-




peHuil, XapakTepHble MaclITaObl, POJib B
JMHAMHKE OKEaHa.
BuyrpeHHue BOJHBI B JABYXCIOWHOU
KUJKOCTH — IIOCTAHOBKA 3ajjaud, HEBO3-
MYILEHHOE COCTOSIHUE W JIMHeapu3alus,
BOJIHOBBIE PEILEHHUS, JUCIEPCUOHHOE
COOTHOILIEHUE, BHYTPEHHSS MOJa: Bep-
TUKAJIbHBIE TPOQUIN TOPU3OHTAIBHON |
BEPTUKAIBHON CKOPOCTEH, TUBEPreHIUHU
U KOHBEPreHIMU CKOPOCTH Ha MOPCKOU
MIOBEPXHOCTH; TPHUOIIKEHUE TBEPIOU
KPBILIKH.
BuyTpeHHHe BOJHBI B  HENPEPHIBHO
CTpaTu(UUUPOBAHHON >KMJIKOCTH — 4Ya-
crota Bsiicsuis-bpenra; mocraHoBka 3a-
Jlaud, HEBO3MYILEHHOE COCTOSIHHE U JIU-
Heapuzalus, pa3eleHue MepeMEHHbIX U
ypaBHEHUE JJIs1 BEPTUKAIbHOW CKOPOCTH,
MIOCTAHOBKA KpaeBOM 3aJauu; BOJIHOBBIE
MOJIbI: TUCTIEPCUOHHBIE COOTHOILIECHUS U
BEPTHUKAJIbHAS CTPYKTYpa.
MenkomacuitTaOHble BHYTpEHHUE
BOJIHBI (0€3 ydera BpalleHus 3emiin) —
JUCIIEPCUOHHOE COOTHOILIEHUE, JIBMKE-
HHUE 4acTHIl BOJbl, (pa3oBas U rpynmnonas
CKOPOCTH, pPaclpOCTPAaHEHHE BOJH OT
TOYEYHOTO UCTOYHMKA U €r0 0ObACHEHHE
C TIOMONIBIO TIOHSATHUN TPYNIOBOH U a-
30BOI CKOPOCTEH.

Tema 9.

['mpockonuueckre BOJIHBI — IMOCTAHOBKA
3a]a4d, JBUKEHUE YacTUll, AUCIEPCH-
OHHOE COOTHOIIeHHEe, (a3oBas U TCPYI-
MOBasi CKOPOCTH.

KBazunnepunoHHble BHYTPEHHUE BOJIHBI
— MOCTaHOBKAa 33aJa4d, HEBO3MYILEHHOE
COCTOSIHUE M JIMHEapu3alus, BOJHOBOE
pellieHre, ABMKeHUEe YacTHUll, JUCTIePCH-
OHHOE COOTHOIIEHHE, (da3oBasi U TPYII-
MOBasi CKOPOCTH.

WHeprpionHble KosieOaHHsT — OCTAHOBKA 3a71a4H,
peLIIeHre 7151 CTy4ast CKauKOOOPaszHOTO YCIUICHHS

BETpa.
[Henndosrie BomHbl KenbBuHa — mocra-

HOBKA 3aJIa4M, JUCIIEPCUOHHOE COOTHO-
IICHUE U CBOWCTBA, pajnyc AepopMaiuu
Poccomn.

10.

Tema 10.

@dusnueckas npupoaa BoiH PoccOu B
OJHOPOJIHOM BpallArOIIENCs KUIKOCTH -
abcoJitoTHAsT M OTHOCHUTEJbHAs 3aBUX-
PEHHOCTB, COIPOTHUBIICHUE BO3MYIICHU-
aM u cronouku IIpaynmena-Toitnopa,
yrcno PoccOu, ¢usznyeckuil MexaHu3M
BOJIHBEI PoccOm.




Baporponnsie Boiabl PoccOu — mocra-
HOBKa  3ajaud, mnpuOmmkeHue -
IUIOCKOCTH, ypaBHEHUE Uil (PYHKLIUHU
TOKa B NPUOIMKEHUU TBEPAOH KPBIILIKY,
JBIDKEHUE YaCTHUIl, TUCIIEPCHOHHOE CO-
OTHOIIeHHe, (a3oBasg W TPYNIOBAs CKO-
poctu. OTpakeHust OT TPAHHUIL.
Bapoxnmnnbie BomHbl PoccOn — ypaBHe-
HUE U1 3aBUXPEHHOCTH, OapOKIMHHBIN
BEKTOp, PEIICHHE B BHJE BOJH B TOpH-
30HTAJILHOW TUIOCKOCTH W pa3JelicHHe
NEpEMEHHBIX, KpaeBas 3ajada Juisl Bep-
TUKAIBHON CTPYKTYPBI BOJIH, PaIiyChl
nedopmaruu  PoccOu, mucnepcHoHHOE
COOTHOIIICHUE.

Tonorpaguyeckue BonHbl PoccOu — mo-
TEHIMAJbHAs 3aBUXPEHHOCTh, (pu3mue-
CKUIl MeXaHW3M OapOTPOITHBIX TOTIOTPA-
¢drueckux BoH PoccOu, mucriepcnoHHoe
COOTHOIIICHHE.

7. ®oupa oueHo4YHbIX cpeacTB (POC) s oueHMBaHUS Pe3yJIbTATOB 00y4YeHHs 10
IIMHe (MOAYJII0).

AUCH U~

7.1. TunoBble KOHTPOJIbHBbIE 32JaHUS] WJIH HHbIe MAaTEPHAJIbI ISl POBEACHUS TEKY-

1ero KOHTPOJIS yCIeBaeMOCTH.

Cucrema KOHTpOJIS 3HAHUM BKJIIOYAET YCTHBIM ONMPOC B T€YEHHE HECKOJIBKUX MHHYT Ha Ka)KJIOM
3aHATUU U 3a4eT. Pe3ynbTarhl onpoca ciyaT OCHOBOM Il IPOCTABIICHUS 3aueTa. 3a4eT TaKkKe BKIIoYa-

€T OTBETHI Ha BOIIPOCHI IIPETIOIaBaTEIIs.

[TpuMepbl KOHTPOJIBHBIX BOIIPOCOB MO KYPCY.
DeMeHTHI BOJH (MIEPEYHCIUTD U MOKa3aTh ISl KOHKPETHOTO THITA BOJIH).
Hanpasienue pacpoctpaHeHus BOJIH (IIOKa3aTh JJIsi KOHKPETHOM BOJIHBI).
Crosiune u CTallMOHAPHBIC BOJIHBI (B YeM pa3iyue).
CranmroHapHsie BoJHBI M 3pdekT Jlomnepa (kakoBa CBs3b).

AnTenHa u3 3 AAaTYUKOB — MOZKHO JIK OIIPEACIIUTE HAIIPABJIICHUC HA HCTOYHHUK U JJIMHY BOJIHBI.

CBs3b MCKAY XapaKTCpUCTUKaMU 3BYKOBOI>'I BOJIHBI — CKOPOCTBIO YAaCTHUIl U 3BYKOBBIM JIaBJICHUCM.

3aKOHEBI COXpaHCHUA MJIs1 CUCTCMBI JIYYCBBIX ypaBHeHPIfI.

MoxxeT 1u MOBEPXHOCTHAA BOJIHA OTPA3UTLCA OT CTPYU TeueHUs?

HpI/IBeCTI/I IMPpUMCEP 3axXBaTa BOJIH TCYHCHHUCM.

I[aTL HUHTCPpHIPCTALNIO ITOABOJHOMY 3BYKOBOMY KaHally, UCIIOJIb3Ys 3aKOH CHCJIJII/IyCa.

ypaBHeHI/ISI TCOPHUU MOBCPXHOCTHBIX I'PABUTALIMOHHBIX BOJIH.



KoMnoHeHThI CKOPOCTH, BO3BBIILICHHUE MOBEPXHOCTH U JABJICHUE B IPOIrPECCUBHOM U CTOAUYEH MMOBEPX-
HOCTHOMU BOJIHE.

TpaexkTopuu IBWKEHUS )KUJKUX YaCTUL] B IPOTPECCUBHOM U CTOSIYEU IOBEPXHOCTHOM BOJIHE.
[IpennoxuTh ciocoObl pa3Iu4eHus 36104 U BETPOBBIX BOJIH.

OOBsicHUTD TpaHC(HOPMAIMIO TOBEPXHOCTHBIX BOJH IIPH MOJIX0/1€ K Oepery.

UYrto Takoe BO3pacT BETPOBBIX BOJH?

Kak u3MeHs10TCcs 31eMEHThI BETPOBBIX BOJIH B 3aBUCUMOCTH OT pa3roHa?

Kaxkue xapakTepuCTHKH BOJIH MOKHO M3BJIEUb U3 AuarpamMmbl Xodmromiepa?
OneHuTh Nepruoi OCHOBHOM CEHIIIM M0 U3BECTHBIM INTyOMHE U pa3Mepy BoJoeMa.
OOBacHUTD TpaHC(OPMALIHIO TIEMEHTOB LlyHaMHU IIPU MOAX0JIE K Oepery.
CKOJIbKO MOJT BHYTPEHHUX BOJIH BO3MOKHO B UETBIPEXCIOWHOM OKeaHe?
[Toka3aTh (a30BbIi pe30HAHC HA AUArpaMmme ®-K.

OOBACHUTD YroJl PacCX0OKJIEHHS CUCTEMbI KOPAaOETbHBIX BOJIH.

[Touemy BOJIHBI HA MOPCKOM TTOBEPXHOCTH MOKHO HaOIIOAATh BU3yaIbHO?

[lepeuncnuth reopusnveckrie MPoLEcChl, I/ie CYIIECTBEHHA pOJib OOPYIIEHU BETPOBBIX BOJIH.

7.2 TunoBble KOHTPOJbHbIE 32aHUSI WM WHbIE MaTepHaJbl /sl MPOBEJIEHUs MPO-
MEKYTOYHOM aTTeCTALMH.

- 1715 3a4eTa
[Ipumepsl BOIpoCcoB 3ayeTa.

Pacnipoctpanenue 3Byka B okeane. Pedppakiins 3ByKkoBbIX BoJH. [10ABOHBIN M MPUIIOBEPXHOCTHBIN 3BY-
KOBbIe KaHa/Ibl. DaKTOPBI, BIUAIONIME Ha 3aTyXaHUE aKyCTUYECKUX BOJIH C PACCTOSTHUEM.

AxycTtuueckue BOJIHBI. KOMIOHEHTHI CKOPOCTH W JaBJICHHE B aKyCTUYECKOW BoJiHE B KUAKOCTH. CKo-
POCThb 3BYKa, €€ CBSI3b C XapaKTepucTukaMu cpeabl, popmynsl Hetotona u Jlamnaca. 3aBUCUMOCTE KO-
(buueHTa NOTOMIEeH!s aKyCTUYECKOTO U3TYYeHUS B BOJIE OT €r0 YacTOTHI.

Tunsr BonH. Knaccudukanus BoJH MO BO30YXAAIOLUUM CHUJIAM, XapakTepy JABHXKEHHsS (DOpMBbI, BepTH-
KaJbHON CTpyKType. OCHOBHBIE 3JIeMEHTHI BOJH. BoaHBI Ha riyOOKoM M MeIKoW BOjE - YNpOIIAroIue
anmnpoKCUMAIIH.

BetpoBbie BoJIHBI. 3apo’kJeHHE M Pa3BUTHE, BOJIHOOOpasyromue (akropbl. CpeqHue XapaKTepUCTUKH,
o0ecreyeHHOCTh U PYHKIUH pacnpenenenus. CrekTpaabHOe MPeCTaBIeHUE BETPOBBIX BOJIH.

Buyrtpennue BonHbl. OmnpeneneHue BHYTPEHHMX BOJH. YCJIOBMS MX CYLIECTBOBaHMs. BeprukanbHas
CTPYKTypa BHYTPEHHHUX BOJIH. MeTOo 16l OOHApYyKEHHUS.

I{ynamu. [Ipuuunabl Bo3HUKHOBeHUsI. CKOPOCTh pacnpocTpaHeHus. TpaHchopMaIiis 3J1eMEHTOB I[yHaAMH
MIpH MOAX0/1e K Oepery.



Ceitin. Mexanu3m oOpa3oBanus ceiimn. OCHOBHBIE 3JIEMEHTHI CeHIIeBbIX Kosebanuil. [lepuonsl ceiimie-
BbIX KoJieObanuil. TpaekTopuu ABYKEHUS )KUIKUX YaCTHIIL.

BerpoBsie BOJHBI U 3b10b. CBSI3b CIIEKTPa BETPOBBIX BOJH C BOJHOOOpasyromumu ¢dakropamu. Tpanc-
(hopManus BOJIH MPH MOAX0JIE K Oepery.

VYpaBHEHHsI TEOPUU NOBEPXHOCTHBIX I'PABUTAUMOHHBIX BOJIH. IloTeHnmansHOCTH BOJIH. MHTerpan bep-
HyJUIU. ' paHUYHBIE YCIOBUS.

Teopust BOIH Manoi aMIuMTybl. JucnepcuoHHoe cooTHOIEHnE. KOMIIOHEHThI CKOPOCTH U JABJICHUE B
MPOTPECCUBHOM U CTOSIUEH BOHE. TpacKkTopuu IBHKEHUS KUIKUX YACTHULL.

OHpGHGJ’IeHI/IX KOPOTKHUX U IJIMHHBIX I'PABUTAIIMOHHBIX BOJIH. OcHOBHBIE JOMYIICHUA TCOPHUU JIIMHHBIX
BOJIH. YPaBHCHI/Iﬂ JUINMHHBIX BOJIH.

[IpunuBsl. OcHoBHBIE NOHATUA. Habmronenus npunusoB. [IpunnBoobpa3syromue cuibl. [loTeHnuman npu-
JTUBOOOPA3YIOIIEH CUITBI.

Crarnueckas Teopust npuwinBoB. PopMHpOBaHNE CTaTHYECKOTO npuiuBa. Biusane ConHna Ha cratnye-
ckHil npunuB. HepaBeHcTBa cTaTHYECKOTO MPUIIMBA.

Jlunamuueckass teopust npuinBoB. [IpunuBHbIe ypaBHeHus Jlammaca. ['apmMoHMYECKHE COCTaBIISFOIINE
MIPUIIABOB.

WNuepunonHsie (rupockonuueckre) BoaHbL. [IpuuriHa BO3HUKHOBEHUS. Y paBHEHUsI JJIsl BOJH B OJTHOPOJ-
HOM XKUJKOM ciioe. JIMCTIepCHOHHOE COOTHOIIEHUE, TPYIIIOBasi CKOPOCTb.

VYpaBHeHHE A7 BEPTUKAIHHOM COCTaBISIOUICH CKOPOCTH BHYTPEHHUX BOJH B CTPAaTU(UIUPOBAHHOM
okeane. [Ipubmmwkenns byccuHecka u TBepAOH KPBIIKH. J{UCTIepCHOHHBIE KPUBBIE U COOCTBEHHBIE MOIbI
BHYTPEHHUX BOJIH.

BuyTpenHue BoJHBI IpU ABYXCIOMHON cTpaTudUKaluu okeaHa. J[ucrnepcuoHHOe COOTHOIICHHE U BEPTHU-
KaJIbHasl CTPYKTYpa COOCTBEHHBIX MO/I.

IKAJIA U KPUTEPUN OLHEHUBAHMUSA pe3yabTraToB 00yuenus (PO) no gucuuniaune (MoayJi)

Or1eHka
POwu
He 3auteno 3auyTeHo
COOTBETCTBYIOIINE
BHIbI OLICHOUHBIX CPE/ICTB
3HaHus OtcyrctBue | @DparmenrtapHeie | OOmue, HO HE CTPYKTY- CdopmupoBaHHbIe
(0omawnue 3a0anus) 3HaHUH 3HAHUA PHPOBaHHBIC 3HAHUS CHCTEMAaTHUYECKHE
3HAHMSA
Ymenus OtcyrctBue | B memom ycnem- B nenom ycnennoe, HO VYcnemHoe u cucre-
(konmponwHble pabomuot) yMEHHH HOE, HO HE CH- coZIeprKallee OTACNbHBIC | MAaTHYECKOE YMEHHUE
CTEMaTHIECKOe npobesl ymenue (11o-
yMeHHE ITyCKaeT HETOYHOCTH
HETIPUHINIHAIBHOTO
xapakrepa)
HaBbiku OtcyrctBue | Hamiume ornens- B nienom, chopmupo- CdopmupoBaHHEIE
(BJ1aeHuUs, ONBIT IeATETbHOCTH) HaBBIKOB HBIX HaBBIKOB BaHHbIC HABBIKY (Blaie- | HABBIKU (BIAJCHUS),
(zauem) (BageHuH, (manmmuwme Qpar- HHS), HO MCIIOJb3yeMbIe MPUMEHSIEMBIE TIPH
OIIBITA) MEHTapHOT'O OITBI- He B aKTHBHOH (opme pelieHnn 3a1a4d
Ta)

8. PecypcHoe ob0ecnieueHue:

— IlepeyeHb OCHOBHOI U JOMOJHUTEILHOMN JTUTEPATYPBHI.




1. Jlanmay JI.J., Jludpmmn E.M. Teopernueckas ¢usuka: B 10 1. T 6 / JL 1. Jlannay, E.M. JIud-
L. — 5-e m3a. crep. — M.: @usmatiurt, 2007. — 264 c.

2. Jlampmay JI ., Jludmmn E.M. Teopetnueckas ¢usuka: B 10 1. T 7 / JLA. Jlannay, E.M. JIud-

L. — 5-e u3a. crep. — M.: dusmatiut, 2001. — 736 c.

— Onucanue MaTepUAJTbHO-TEXHUYIECCKOI'0 odecneyeHus.

—  YueGnbiii kabuner Nel74, (33,21 m 2)

—  Y4eOHBIX CTOJIOB — 9 mIT., CTYNbEB — 19 1T,

— 3-X cTBOpHaras jocka i mena — 1 mr.,

— Croun s mpenogaBatess — 1 mr.

— CrauuoHapHsIil 3kpaH 171 npoekTopa — 1 miT.

— MynbsTuMmenuiinblii npoektop — [lepcoHanbHbIN KOMIBIOTEP B KoMILIekTe CTOJ 1715 perno/iaBa-
Tensi Bo3MOXKHOCTh MOAKIIOUEHUSI HOYTOYKa U MYJIbTUMEUITHOrO 000py10BaHusl, OECIIPOBOJHOM
noctyn B untepHer Crmcok [10 na HOyTOyKax: Microsoft Windows 10, Microsoft Office 2016,
Google Chrome, Mozilla Firefox, Adobe Reader DC, VLC Media Player.

9. CooTBeTcTBHE PE3yabTATOB 00y4eHUs1 MO JaHHOMY dJieMeHTY OITOII pesyabTaTam ocBo-
enusi OITOII yka3ano B 001eii xapakrepucruxke OITIOIL.

10. SI3bIk nIpenogaBaHus PYCCKHUI.

11. IpenogaBarte/ib (MpenoaaBaTeu).

JloxTop pu3nko-MareMaTHuecKuX HayK, mpodeccop Bragumup Anekcanaposud yos.

12. ABTOp (aBTOpPBI) NPOrpaMMBbl.

JlokTop du3nKo-MaTeMaTuyecKux Hayk, npodeccop Baaaumup AnexcanapoBud Jlynos.




