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Paboyas mporpamma AMCHUIUIMHBI (MOIYIIs) pa3padoTaHa B COOTBETCTBUHU C CAMOCTOSITEIBHO YCTAHOBIICH-
HeiM MI'Y obpa3zoBatenbubiM cTanaaproM (OC MI'Y) st peanu3yeMblXx OCHOBHBIX MPO(ECCHOHATBHBIX
00pa30BaTeNIbHBIX MPOTPAaMM BbBICHIETO 00pazoBaHus 1o cnenuanibHOCTH 03.05.02 «DyHnameHTanbHAsS U
npukinaaHas pusuka», yrBepkIaeHHbIM npukazoM MI'Y ot 29 nexabps 2018 roma Ne 1780 (B pemakuuu
npukaza MI'Y ot 10 utons 2021 roga Ne 609, ot 7 oktsi6pss 2021 rona Ne 1048, ot 21 nexabps 2021 rona
Ne 1404), npukazamu 06 yreepxkaeaun u3menenuii B OC MI'Y ot 29 mas 2023 roga Ne700, ot 29 mas 2023
rogaNe 702, ot 29 masg 2023 roga Ne 703

I'ox (roner) mpuema Ha oOyuenue: ¢ 2020

X - 4

CeMecmpIn

wrvemmx counmy - 2

RN RMIWCKTIY wacos - 30, 6 my

aexwui - 30 Sacos

PAGAIITN S CRNY. JaRemieks — HEW

’o"'.\" MR THMANC W VIO AN AT I Y

xvvwem w Jeweom!



1. Mecto aucuuniaunbl (moayJsi) B crpykrype OIIOII BO.

Kypc «llpuknannas ¢puznka BOJIH» ABISETCS MPO(GUIBHON JUCHUIUIMHONW B MpOQecCHOHATBHON
MOJITOTOBKE BBIMYCKHHUKA JJIS1 TIOCIEqyome paboTsl B 001acTi BOJHOBOH (u3uku. OH 3HAKOMUT CTY-
JIEHTOB C OJHMMM M3 OCHOBHBIX Pa3/I€JOB KJIACCHUUECKON MeXaHUKU: pazjenamu «Ontukay, «I'mapoau-
Hamuka» u 1p. Kypc uznaraercs Ha HauajabHOM 3Talle W3Y4YE€HUs CHELUAIbHBIX AUCHUIUIMH; €r0 IJIaBHON
3a/1aueil sBIIIeTCs co3anne (pyHaaMEeHTaIbHOM 0a3bl 3HAHUH, HA O CHOBE KOTOPOU B JAIIbHEUIIIEM MOYXHO
pa3BuBaTh OoJsiee yriryOJICHHOE M JCTAM3MPOBAHHOE M3YYEHHE BCEX Pa3lesioB THIPO(PHU3UKU B paMKax
CHEHATIM3UPOBAHHBIX KYpPCOB.

JlaHHas IporpamMma CTPOUTCS] Ha IPEEMCTBEHHOCTH MPOrPaMM B CHCTEME BBICHIETO 00pa30BaHUs
U MpeHa3HauY€Ha JJs CTY/AEHTOB, YCBOMBIIMX CJEAYIOIINE JUCIMILIMHBI IPOrPaMMBbI ITOATOTOBKH Oaka-
naBpoB: «MaTemMaTuuecKuil aHaIu3», « AHAJIIMTUYECKasi reoMeTpus», «luddepennnanbabie ypaBHEHUS,
«Mexanukay, «MonekynspHas (usuka U TepMoanMHamMuKay, «Ontuka», «Teopernyeckas MexaHUKay,
«MeTopl MaTeMaTH4yecKkoll (QU3MKW», a TakkKe HaudajdbHbIe Pa3Aeibl KypcoB «DJIEKTPOIUHAMHKAY U
«MexaHHKa CIUIOIIHBIX CPeIy.

JlucuMminHa OpeanojiaraeT Hajluuue y OOydaroIIMXCsl HaBBIKOB CAMOCTOSITEILHOM paboThl €
y4eOHOU TUTEPATYPOH.

JucnuruinHa «BoJHBI B OKeaHey sBIseTcsl 0a30BOM MOCIEAYIOIEro YCBOSHUS JUCHUILIMH «Teo-
pusi TypOyneHTHOCTHY, «BBenenue B Gpusnky armocdeps», a Takke JUIsl HOATOTOBKH BBIITYCKHOM KBaJH-
(bukannoHHON paboTHl B 00JaCTH MOPCKON THIPODU3HUKH.

2. BxoaHble TpeOOBaHMSsI AJIsl OCBOEHHS TUCHMILVIMHBI (MOIYJIs1), IpeBaApUTeIbHbIE YCI0BUS
(ecsiu ecThb).

VYcmenHoe 0cBOGHHE TUCHIUTIINH Moayliel «MaTtemartukay, «O0mas ¢usznka» u « Teopernueckast
buzukay.

3. Pe3yabTaThl 00yUeHHUs 10 AUCHUIIMHE (MOIYJII0), COOTHECEHHbIE ¢ TPeOyeMbIMU KOMIIe-
TEeHUMSIMH BHIIYCKHUKOB.

[TnanupyeMble pe3ynbTaThl 00yYCHHS 110 JUCIUILIMHE (MOJIYIIIO):
3HaTh:

— OOyt 4acTh (MOHITUS BOJHOBOW MEXaHUKH, YPABHEHUS TUIAPOIMHAMHUKH U TUIIBI BOJIH ),

— AKycTHYECKHE BOJIHBI (SIBJICHHE MOIBOTHOTO 3BYKOBOTO KaHAJIa M MPUIIOKCHHS aKyCTHKH ),

— JInvHHBIC BOJIHBI (BKJIFOYAs I[yHAMH, CEHIIHU, KOJICOAHUS B 3aJIMBAaX U I'aBaHSAX);

— TlpunuBsl (BKJIFOYAs CTATHYECKYIO TEOPHIO, ypaBHeHHs Jlartaca, BoHbl KenbBuHA);

— IloBepxHOCTHBIE BOJHBI (BKJIIOYAsl IPABUTALIMOHHO-KAMWUISIPHBIE BOJHBI, KOpaOenbHbIE BOJHBI,
MIPEJICTaBJICHHS O Pa3BUTHE BETPOBBIX BOJH)

— BayTtpennue BosHBI (BKIIIOYAs CIy4au ABYXCIOWHON W HEMPEPBIBHO -CTPATU(DUITUPOBAHHON KU1~
KOCTH, KOPOTKHE BHYTPEHHUE BOJIHBI U KOJeOaHusl, CBI3aHHBIE C BpallleHHeM 3eMJTH);

— IInanerapHsbie BOJHBI (BKJIIOUYasi BOJIHBI PoccOu u Tonorpaduyeckue BOJIHBI).

YMeTs:
- MaTeMaTHYeCKH OMHCHIBATh (PU3NYECKUE CBOMCTBA OCHOBHBIX THUIOB BOJH (AMCIIEPCHOHHOE CO-
OTHOIIICHHE, CBSI3b OPOUTANBHBIX CKOPOCTEH C TaBICHUEM BOJIbl, TPAEKTOPUN YACTHII).

Bnagers:

- MIPEJACTABICHUSIMU O MOAX0IaX K U3MEPEHUSIM U UCCIENOBAHUAM OKEAHUYECKUX BOJIHOBBIX IIPO-
OeCCOB, a TAKXKC HMMCTH HpGI[CTaB.HeHI/ISI 0 pOHI/I U 3HAYCHUHN paCCManI/IBaeMBIX SIBHeHI/Iﬁ B IWUHAMUKEC
OK€aHa U B JKU3HEJIEATSIHLHOCTH YEIOBEKa.



Mmets onbIT:
- MaTeMaTUYECKOr0 ONUCAHU JUIMHHBIX BOJH B acllEKTe JUHAMUKU OKeaHa.

4. ®opmar 00y4eHHsI — KOHTaKTHBIM.

5. O0beM AUCUMIIHHBI (MOIYJIsI) COCTABISET 2 3. €., B TOM yHuciie 36 akaJeMHIeCKIX 4acoB, OT-
BEJICHHBIX Ha KOHTAKTHYIO paboTy oOydaromuxcs ¢ mpernojaBareieM (ayauTopHas Harpyska), 36 akasne-
MHUYECKHX YaCOB Ha CAMOCTOSITEIIbHYIO Pa00Ty 00yUYarOIIMnXCsl.

6. Coaep:kanue AMCUMILIMHBI (MOAYJIsI), CTPYKTYPHUPOBaHHOE MO TeMaM (pa3jiejiaM) ¢ yKa-
3aHHEeM OTBEJEHHOr0 HA HUX KOJMYeCTBA aKaJeMHYeCKHUX YaCOB U BH/IbI YUeOHBIX 3aHATHIA.

6.1. CTpyKTypa IMCHHMIJIMHBI (MOAYJIsI) MO TeMaM (pa3aejiaM) ¢ YKa3aHHeM OTBeJIeH-
HOT'0 HA HUX KOJIMYECTBA aKaIeMHUYeCKHX YaCOB U BU/AbI Y4eOHbIX 3aHATHIA.

HaumeHoBaHue HoMuHa/ibHbIE TPYA03aTPATHI 00Y4YaI0OIEr0Cs .
pa3aesioB M TeM KonrakTHas pabdora CamocrosiTe/ibHasA pa- " %
AUCHMILINHBI (paGora BO B3auUMO- 0ota o0yyaromierocs, 51 >
(MoayJisn), JNefCTBUU C Mpenoaa- aKajJeMH4YeCKHe s E
BaTesem) 4achbl = é °
®opma npome- Buabl KOHTAKTHOI > = = E
’KYTOYHOH aTTe- | paGoThl, aKageMuye- E -
CTALMH 110 JIHC- CKHe 9achl = S25
uunjanHe (Moay- L :%f i 2 %
J10) % E g 2 § -
= o = g * o g
= 8% = &, g 5 <
SES| T EE 2 2
2E | & §
o =
Beenenue (o6mme | Kon- - 3 6 -
MOJIOKEHHSI  BOJI- | CyJIbTa-
HOBOW MEXaHUKH; | 1IUH, 3
JMCTIEPCUOHHOE
COOTHOIIICHUE;
NPUHIUI  CyIep-
MO3HUINH;  OpOH-
TaJIbHBIC CKOPOCTH
u (Qas3oBas CKo-
pOCTh; ypaBHEHUS
THJIPOJMHAMUKH;
CHUIBI, OTBET-
CTBEHHBIE 3a pa3-
JYHBIC THUIIBI
BOJH U KoJeOa-
HUR).
AxycTnueckue Kon- - 3 6 -
BOJIHBI. CyJbTa-
oy, 3
Jlnmunubie BosHbl | KoH- - 4 8 -
(Teopust, ceimy, cyibTa-
Kosnebanus B Oyx- | mum, 4




Tax, IIyHaMH).

[Ipunuse! (ocuoB- | KoH- 3 6 KonrtposbHas
HBIC TIOHATHS, CynbTa- pabora
cTaTHyeckas Teo- | IuH, 3
pusi, TUHAMUYE-
CKasi Teopus).
[ToBepxHocthbie | Kon- 3 7 -
BOJIHBI (TEOpHUsI CyJibTa-
IS TIIyOOKOM BO- | 1M, 4
TIbI, TPYTIIOBAs
CKOpOCTBh, TPaBH-
TaIMOHHO-
KaIlMJUISIPHBIE
BOJIHBI, CTaIlHO-
HapHBIE U KOpa-
OcIbHBIC BOJIHEI,
KOHEYHasl r1you-
Ha).
Pedpaxuus Bonn. | Kon- 3 7 -
CynbTa-
nuu, 4
Berposeie BostHbl | KoH- 3 6 -
(pomb, XapakTepu- | CyJIbTa-
CTUKH, CIIEKTPHI, nouu, 3
OCHOBBI ITPOTHO-
3a).
Bayrpennue Bon- | Kon- 4 8 -
HBI (OOIIME TIOHS- | CyJbTa-
TUSA, IBYXCIOiHas | uuwu, 4
KUJKOCTb, HETIpe-
PBIBHO CTpaTuu-
LMPOBAHHAS KUJI-
KOCTb, MEJIKO-
MacIITaOHbIE
BHYTPEHHUE BOJI-
HBI).
Bousnb! u koneba- | KoH- 3 6 KonTtponbHas
HUs, OOYCJIOBJICH- | CyJbTa- pabota
HbIE BpaIllCHHEM 1y, 3
3eMuI.
IInanerapusle Kon- 3 6 -
BOJIHBL. CyJibTa-
M, 3
Hpyrue Bugel ca- | - - - -
MOCTOSITENBHOMN
paboTslI (pu
HaJINYUN):
Harpumep,
KypcoBast paboTa,
TBOpUYEcKasi pabo-
Ta (3cce)
36 30 66
[TpomexxyTouHas 6 6




aTTecTamnus (3a-
yem)

Hroro

72

6.2. Conep:xanue pa3esioB (TeM) TUCHUTIHHBI.

Nen/m | HaumeHoBanue paszgenoB (TeM) AWCIH-
TUTHHBI

Conepxkanue pa3aenoB (TeM) IUCIUILINH

1. Tema 1.

ypaBHeHI/DI TuApOJUHAMUKHU. CI/IJII)I, oT-
BCTCTBCHHBIC 3a PA3JIMYHBIC TUIIbI BOJIH
U KOJIeOaHUH: TMOBEPXHOCTHHIC BOJIHBI,
BHYTPCHHHEC BOJIHbBI, MHCPLHHUOHHBIC KO-
j1Ie0anus u BOJIHBI, ITPUJIMBEI, IIJIaHETAp-
HBIC BOJIHBI.

YPaBHeHI/ISI TUAPOJANHAMHKH — OLICHKA
YJIEHOB. Y CTOMYHMBOE PABHOBECHOE CO-
CTOSIHHMEC U MAJILIC BOBMYILICHUSA, JINHCA-
puy3anus ypaBHEHHI U pEelICHUs B BUJIE
BOJIH; JUCIIEPCUOHHOE COOTHOIIEHHE;
MPUHIIMII CYNIEPIO3UINHI; OpOUTaTbHBIE
CKOPOCTH M (pa3oBasi CKOPOCTb.

2. Tema 2.

VYpaBHEeHUs] THIPOJMHAMUKH, aanabaTh-
Yyeckoe MPUOIMKEHHE, 3BYKOBBIC YpaB-
HEHUS, IUCIIEPCUOHHOE COOTHOIIIEHUE,
CKOPOCTh 3BYyKa, OpOMUTaJIbHBIE CKOPO-
CTU. DHeprus W MoToK »Hepruu. lIpo-
BEpKa MAJIOCTH BO3MYIICHU.

3. Tema 3.

Teopuss MenKOW BOJBI — ypaBHEHUS U
IPaHUYHBIE  YCIOBMs, MNpPHUOIMKEHHUE
THAPOCTAaTUKM, ypaBHEHHE JUIMHHBIX
BOJIH, BOJIHOBOE YPaBHEHHUE U €ro ooduiee
pewenue, (azoBasi CKOpOCTb, ABHKEHUE
YacTUL] BOJbI; SHEPrUsl BOJIH M IPYIIIO-
Basi CKOPOCTb.

Celimn — pe30oHAHCHbIE KOJIeOaHHS B
OpSMOYTOJIbHOM OacceliHe ¢ POBHBIM
JTHOM: TIOCTaHOBKA 3aJa4yM, peLICHHE B
BUJIE CTOSYMX BOJIH, JAUCKPETHBIE MOJIbI
KOJIEOaHUH; KapTUHBI JABWKEHUS YKHUKO-
CTM M M3MEHEHHUH YpPOBHS AJS Pa3Iny-
HBIX MOJI B CITy4yasiX 3aKpbITOTO OacceliHa
u 6acceifHa, OTKPBHITOTO C OJHOTO KOHIIA;
MOHATHE O CeHllaXx B peaJlbHbIX BOJIOE-
MaX, MEepUOAbl U TPOCTPAHCTBEHHAS
CTPYKTYypa; KojeOaHHus B OyxTaX, pe3o-
Hatop ['enbmrosnbia, TATYH.

I{ynamu — MeXaHM3MBbl T€HEpaluu, CKO-
POCTh PacIpoOCTPAaHEHUs U BBICOTA BOJIH;
TpaHchopMaIyst BOJH TNpU NPHOIHKe-
HUM K Oepery — oObsicHeHue pedpakuuu
U MHTEHCH(MKAIIUU BOJH HA KaueCTBEH-
HOM YpOBHE, 3aBUCUMOCTH BBICOTHI BOJIH
OT IJTyOMHBI B IMHEWHOM MPUOIMKCHUU.




Tema 4.

OCHOBHbBIE XapaKTEPUCTUKU MTPUIIUBOB —
Nnepruoabl, 3JICMCHTBI NPpHUJIMBA U HUX Xa-
pakTepHbIe 3HAYCHUS, IPUINBHBIE HEpPa-
BEHCTBA U UX CBS3b C (pa3aMHu JIyHBI.
Cratuueckast Teopus NPUIMBOB — IIpPU-
JMBOOOPA3yIOUIUE  CHJIbI, DJUIMIICOU]]
IpujinBa, 00BACHEHHE W3MEHUYUBOCTH
XapaKTepUCTHK NPWIMBOB U (Pa3oBOTrO
HEPaBEHCTBA C IIOMOIIBIO CTATUYECKOMU
TEOPHUH IIPUIHUBOB.

JvHamuyeckass TeOpUs TPUIMBOB —
IIpWIMBHBIE ypaBHeHus Jlamaca, mHIy-
OUPOBAHHBIC U coOCTBEHHEBIE IIPUJINBEI,
BOJHBI KenbBHHA B 30HAJIBHOM KaHaJIe:
JUCIIEPCUOHHOE COOTHOIIEHWE W CBOW-
cTBa, panuyc aedopmaruu Poccodu;
MPCABBIYHCIICHHUE IIPUIIMBOB — HU3MEPC-
HUS TIPUITMBHBIX KOJ'Ie6aHI/II\/'I, rapMOHHN-
YeCcKHil aHain3 IIPpHUIINBOB, IIOHATHE O
MOJEIMPOBAHNY ITPHIIMBOB.

Tema 5.

[ToBepXHOCTHBIE BOJHBI Ha TIyOOKOM
BOJIE - NOCTAHOBKA 3aJa4M: ypaBHEHMS,
JUHAMHYECKHE M KHHEMAaTU4YEeCKHE Ipa-
HUYHBIC YCIIOBUS; HEBO3MYILEHHOE CO-
CTOSIHME W JINHEapH3alus; TUCIEPCHOH-
HOE€ COOTHOUICHME, CBSI3b BO3BBILICHUN
IIOBEPXHOCTH, CKOPOCTEH W JABJICHHUS;
TPAEKTOPUU YacCTHIl B Oeryiieil BOJIHE;
9HEPrus U NOTOK SHEPIUH.

I'pyrmoBast ckopocts - 3ana4a Ko, perienvie
metozioM Dypee, hopMysia 11 BEKTopa rPyIo-
BOM CKOPOCTHAL
I'paBUTAalIMOHHO-KAaIMJUIIPHBIE BOJIHBI —
OTJINYMsI B IIOCTAHOBKE 3aJa4u OT CIIy-
yasi YUCTO I'PABUTALMOHHBIX BOJIH, JIUC-
IEPCUOHHOE COOTHOIIEHHUE, (hazoBas U
IPYNIIOBasi CKOPOCTH; IIPEIEIbHBIE CIIy-
Yyal YACTO KallMJUIAPHBIX U YACTO TPaBU-
TAalMOHHBIX BOJH. JlycniepcrioHHas KpuBas
(k) — onpenienenue ($HazoBoil M rpymnmo-
BOM CKOPOCTEW 10 JUCIIEPCUOHHOMN KpH-
BOM, AuarpamMmMbl Xogmrormiepa.
Cranuonapsele BoJIHBL. (CTalmoHapHBIE
BOJIHBI Ha MOTOKe. KopabenbHble BOJIHBL.
[Tapa3zuTHas kanuuispHas psiOb.
[loBepXHOCTHBIE BOJIHBI NP KOHEUHOU
rIyOuHe - JHUCIIEPCHOHHOE COOTHOIIE-
HHUE, TPAeKTOpPUM 4YacTUIl B Oeryei
BOJIHE, CIIydyal MEJNKOW M IIyOOKOH BO-
Ibl: (ha3oBas M TPYNIOBasi CKOPOCTH, Bep-
TUKTBHAS CIPYKTYpa PELLICHHH, JBIDKEHUE Ya-
CIVLL; CTOSUME BOJIHBL TPACKTOPUH YacTULL B CTO-
sI4EH BOJIHE.




Tema 6.

[Tpubnuxenne reoMeTpUYecKOl ONTUKU
— BOJIHOBBIE IIAKEThl, TAMUJIBTOHOBA CH-
cTeMa, JIy4d, KayCTHKH, II0JBOJHBIN
3ByKOBOM KaHai. Pedpaxums moBepx-
HOCTHBIX BOJIH Ha MEJIKOBOJbE U Ha Te-
yeHusx. lIpocrpaHcTBeHHass U BpeMeEH-
Hast POKYCHPOBKA.

Tema 7.

[TonsiTve 0 BETPOBBIX BOJIHAX M UX POJIH
B CUCTEME OKeaH-aTMoc(epa — Tuara3oH
TOPU30HTAIBHBIX MAacCIITa0OB BETPOBBIX
BOJIH; BETPOBOE BOJHEHHUE U 3bI0b; sIBJIC-
HUSI, CBSI3aHHBIE C BETPOBBIMU BOJHAMMU:
COTIPOTHUBJICHUE BO3AYIIHOMY TIOTOKY,
00pyIlIeHUsI BOJIH, TEHEPAIIUs adpO30JieH,
reHepanus IOANOBEPXHOCTHON TypOy-
JICHTHOCTH, BJIMSHUE Ha TPOILECCHl 00-
MEHa MEXIy aTMochepoil U OKeaHOM,
CJIMKH, CYJIO, BOJTHBI-YOUIIIBI.
XapaKTepUCTUKN BETPOBBIX BOJIH — Me-
TOJIBI W3MEPEHHH, BOJHOTPAMMEI; dJie-
MEHTHI BETPOBBIX BOJH — BBICOTA W Tie-
pUOJ WHAWBHIYAIBHBIX BOJH, 3HAYH-
TEJIbHBIC BOJIHBI, XapakTepuCTHKH Hs u
Ts; TJIOTHOCTH BEPOSATHOCTH BO3BBILIE-
HUM, TayccoBO BOJIHEHHUE, TOHSATHE O
BOJIHAX-yOMIIax; CIEKTPbl BOJH — IIO-
HSATUSL O YAaCTOTHOM, YaCTOTHO-YIJIOBOM
U TIPOCTPAHCTBEHHOM CIIEKTpax BOJIH;
pelleTKH JaTYMKOB, JAUCTAHIIMOHHBIE
U3MEpPEHUsS] — CKaTTEPOMETP, aTbTHUMETP,
pasuoNIoOKaTOp C  CHUHTE3HUPOBAHUEM
anepTypbl, YKIOHBI BOJIH U COJHEYHBIH
OuK.

OCHOBBI IPOTHO32 BETPOBOTO BOJHEHHUS
- BOJTHOOOpa3ytoire (pakTopsl, TUIOTE3a
Kuraiiroposckoro u Ge3pa3MepHbie Xa-
PaKTEpUCTUKHU BOJIHEHUS, Pa3BUBAIOIIU-
€csl U Pa3BUTHIC BOJIHBI, SMIIUPUYECKHE
3aKOHBI PAa3BUTHUS BOJH, Pa3BUTHE BOJH
HAa T[pUMEpe 3aBUCUMOCTH CIEKTpa
JONSWAP ot Ge3pa3mepHOro pasrona
BOJIH, TOHSITHE O BOJHOBBIX MOJIEIISIX.

Tema 8.

OOu1ee MOHATHE O BHYTPEHHUX BOJIHAX —
¢u3nuecKkuil MexaHWu3M, METOJbl H3Me-
pEHHUH, XapaKkTepHble MaciTalObl, pojb B
JUHAMHUKE OKeaHa.

BayrpeHHue BOJHBI B JABYXCIOWHOU
JKUJKOCTU — IIOCTAHOBKA 3a/1a4y, HEBO3-
MYILIEHHOE COCTOSIHUE W JIMHEapu3anus,
BOJIHOBBIE pELICHUs, AUCIEPCHOHHOE
COOTHOLIEHUE, BHYTPEHHSAA MOJA: BEp-
TUKaJIbHbIE PO TOPU3OHTAIBHON U
BEPTUKAJIBHON CKOPOCTEH, TUBEPreHIUU
U KOHBEPIeHIMU CKOPOCTH HAa MOPCKOM




NOBEPXHOCTH; TNPHUOIIKEHUE TBEPIOU
KPBILIKH.
BuyTpeHHHe BONHBI B  HENPEPHIBHO
CTpaTH(PUIHUPOBAHHON >KUIKOCTH — 4Ya-
crota Bsiicsuis-bpenra; nmocraHoBka 3a-
Jlaud, HEBO3MYILEHHOE COCTOSIHHE U JIU-
Heapuzalus, pa3feieHue NepeMEHHBIX U
ypaBHEHUE JJIs1 BEPTUKAIbHONW CKOPOCTH,
IIOCTAaHOBKA KpaeBOM 3aJauu; BOJIHOBBIE
MOJIbI: TUCIEPCUOHHBIE COOTHOILEHUS U
BEPTHUKAJIbHAS CTPYKTYpa.
MenkomaciitabHble BHYTPEHHHE
BOJIHBI (0€3 ydera BpaleHus 3emin) —
JMCIIEPCUOHHOE COOTHOILIEHUE, JIBHXKe-
HUE YacTHUIl BOJbI, (ha30Bast ¥ IPyNIoBast
CKOPOCTH, paclpOCTpPaHEHHE BOJH OT
TOYEYHOTO UCTOYHUKA U €ro OOBbsICHEHHE
C MOMOIIBIO TOHIATUH TPYNIOBOH U (a-
30BOM CKOpPOCTEM.

Tema 9.

FI/IpOCKOHI/ILIeCKI/Ie BOJIHbBI — IIOCTAaHOBKa
3a7a4¥, ABMKEHHWE YacTHUIl, IUCIIEPCH-
OHHOE€ COOTHOIIeHHE, (a3oBas U IPYI-
1I0Bast CKOPOCTH.

KBa3unHepluuoHHbIE BHYTPEHHUE BOJIHBI
— IIOCTAaHOBKA 3a/laud, HEBO3MYIIEHHOE
COCTOSIHME M JIMHEapHu3alysl, BOJIHOBOE
peleHne, JBUKEHUE YacTULl, AUCIePCH-
OHHOE COOTHOILEHHE, (a3oBas U IpyIl-
1I0Bast CKOPOCTH.

HHepLioHHbIe KoneOaHks! — NOCTAHOBKA 3a/1a4M,
peLLIeHue s CTydast CKAYKOOOPa3HOTO YCHIIEHHS

BETpa.
[ensdoBrie BosHBI KenbBuHA — moOCTa-

HOBKa 3aJIa4M, JUCIECPCHOHHOE COOTHO-
IICHUE ¥ CBOWCTBA, pajnyc AepopMaiuu
Poccom.

10.

Tema 10.

®dusnyeckas npupona BoJH PoccOu B
OJHOPOJIHOM BpalaroIIeCs )KUAKOCTH -
abcoroTHasT M OTHOCHUTENbHAs 3aBUX-
PEHHOCTb, COIPOTUBIICHHE BO3MYLICHH-
aM u crtonbuku Ilpaynmena-Taiinopa,
yuciao PoccOu, ¢usnyeckuil MexaHu3M
BOJIHBI PoccOu.

Baporponnsie BoiHbl PoccOu — mocra-
HOBKa  3ajaud, mpuOmmwxeHue -
IUIOCKOCTH, ypaBHEHHE JUId (YHKIUU
TOKa B NPUOIMKEHUU TBEPJIOM KPBILIKH,
JBUKEHUE YaCTHILI, AUCIIEPCUOHHOE CO-
OTHOIIEHHe, (a3oBasg M TPyNIoOBas CKO-
poctu. OTpaxeHHsI OT IPaHHIL.
Bapoxnunnsie BomHbl PoccOu — ypaBHe-
HUE Ui 3aBUXPEHHOCTH, OapOKIMHHBIN
BEKTOp, PEIICHHE B BHUJIE BOJH B IOpH-




30HTAJIbHON IUIOCKOCTH W Pa3lelICHHE
HIepEeMEHHBIX, KpaeBas 3ajada sl Bep-
THUKQJIBHON CTPYKTYPBl BOJIH, PaJdyChl
nepopmanuu  Poccbu, aucnepcuoHHOE
COOTHOILICHUE.

Tonorpaduyeckue Boiubl PoccOu — mo-
TCHLUAIIbHAS 3aBUXPEHHOCTh, (H3HUC-
CKHIl MEXaHH3M OapOTPOIHBIX TOTOrpa-
¢uyeckux BosiH PoccOu, mucrnepcuoHHoe
COOTHOIICHHE.

7. ®oupa oueHouyHbIX cpeactB (POC) s oneHMBaHUS Pe3yJbTATOB O00y4YeHHs] MO AUCIH-
IJIMHe (MOAYJII0).

7.1. TunoBble KOHTPOJIbHBIC 3aIaHUA WJIK UHBIC MaTEpHAJIbI IJISl IPOBCACHUSA TEKY-
Ero KOHTPOJIdA yCneBacMoCTHu.
Cucrema KOHTPOJIA 3HAaHUM BKITIOYACT yCTHBII71 OmmpoC B TCUHCHHUEC HECKOJBKHNX MUHYT Ha KaXX/I0M
3aHATUHU U 3a4CT. Pe?)y.HBTaTBI OIIpocCa Ciryxat OCHOBOI1 JJId TPOCTAaBJICHHUA 3a4CTa. 3adeT TaxKe BKIIIOYa-
€T OTBCTHI Ha BOIIPOCHI ITPENoaaBaTCIIA.

[TpuMepbl KOHTPOJBLHBIX BOIPOCOB TIO KYPCY.
DneMeHTHI BOJH (MIEPEYHCIUTD U MIOKa3aTh ISl KOHKPETHOTO THIIA BOJIH).
Hamnpasienue pacipoctpaHeHus BOJIH (IIOKa3aTh JJIsl KOHKPETHOM BOJIHBI).
Crosure 1 cTallmoOHapHBIE BOJHBI (B YEM pa3jinuue).
CranmnonapHsie BoJHBI M 3pdekT Jlomiepa (kakoBa CBs3b).
AHTEHHa 13 3 JaTYMKOB — MOKHO JIM OTIPE/ICIIUTh HANPABJICHUE HA UCTOYHUK U JIJTHHY BOJIHBI.
CBsI3b M@Ky XapaKTEPUCTHKAMHU 3BYKOBOW BOJIHBI — CKOPOCTBIO YaCTHUIL ¥ 3BYKOBBIM JIaBJICHUCM.
3aKOHBI COXpaHEHUS I CUCTEMBI JIyYE€BbIX YPaBHEHUIA.
MoJKeT 1 TOBEpXHOCTHAS BOJIHA OTPA3UThCS OT CTPYH TCUCHUS?
[TpuBecTn nmpumep 3axBara BOJH TCYCHUEM.
JlaTh MHTEpHpPETAIIO TI0IBOAHOMY 3BYKOBOMY KaHaIly, UCIIO/Ib3Ys 3akoH CHeunyca.
YpaBHEHHs TEOPUU TOBEPXHOCTHBIX TPABUTAIIIOHHBIX BOJIH.

KoMnOHeHTBI CKOPOCTH, BO3BBIILICHHUE MOBEPXHOCTH U JABJIEHUE B IPOIrPECCUBHOM U CTOAUYEH MOBEPX-
HOCTHOM! BOJIHE.

Tpaekropuu IBMKEHMS )KUJKUX YaCTUIL B IPOTPECCUBHOM M CTOSTYEN TOBEPXHOCTHOM BOJIHE.
[IpemtoxxuTh cnocoObl pa3aueHust 36104 U BETPOBBIX BOJIH.
OOBsicHUTD TpaHC(HOPMALIHMIO TOBEPXHOCTHBIX BOJH MIPH MOJIX0/1€ K Oepery.

Yo Takoe BO3pacT BETPOBBIX BOJH?



Kak n3MeHs0TCs 371eMEHTHI BETPOBBIX BOJIH B 3aBUCHMOCTH OT pa3roHa’?

Kakue xapakTeprcTUKU BOJIH MOYKHO M3BJICUb U3 JMarpaMmbl Xodmiosiepa?
O1neHuTh Meproj OCHOBHOW CEHIITH 10 U3BECTHBIM TIIyOWHE M pa3Mepy BoJoeMa.
OOBsicHUTB TpaHC(HOPMALIHIO HIEMEHTOB IIyHAMH TIPH TOJX0JIE K Oepery.
CKOJIBKO MOJT BHYTPEHHHUX BOJH BO3MOYKHO B YETHIPEXCIOHHOM OKeaHe?
[Toka3zaTh (a3oBbIil pe30HAHC Ha aUarpaMme o-K.

OOBACHUTH YroJl PaCX0KJIEHHS CUCTEMbI KOPAaOETbHBIX BOJIH.

[Touemy BOJIHBI Ha MOPCKOI MOBEPXHOCTH MOKHO HaOII0AAaTh BU3YaJIbHO?

[lepeuncnuth reopusnveckrie MPoLecchl, I7ie CYIIECTBEHHA poJib OOPYIIEHUI BETPOBBIX BOJIH.

7.2 TunoBble KOHTPOJIbHbIE 3aJaHUs WJIM WHbIe MAaTepHAJIbl JJs NPOBeIeHUus] MpPo-
MEKYTOYHOM aTTeCTalMH.

- U1 3a4eTa
[Ipumepsr! BormpocoB 3ayeTa.

Pacnipoctpanenue 3Byka B okeaHe. Pedpaxius 3BykKoBBIX BOJIH. [101BOIHBIN W TPUIMIOBEPXHOCTHBIN 3BY-
KOBbI€ KaHaJIbl. DaKTOPBI, BIUSIONIME HA 3aTyXaHUE aKyCTHUECKUX BOJIH C PACCTOSIHUEM.

Akyctrudeckue BOJIHBI. KOMIIOHEHTBI CKOPOCTH M JIaBJICHUE B aKyCTUYECKOW BOJIHE B JKHAKOCTU. CKO-
POCTh 3BYyKa, €€ CBsI3b C XapaKTepucTUKamu cpefsl, hopmynsl HetoToHna u Jlammaca. 3aBHCHMOCTD KO-
(UIMEeHTA MOTJIONIEHUS aKYCTHYECKOTO U3TYYCHHS B BOJIE OT €r0 YacCTOTHI.

Tunsr BonH. Knaccudukamnus BoJH 1O BO30YXKAAIOIIUM CUJIAM, XapakTepy IBUKEHHS (OPMbI, BEpTHU-
KaJIbHOU cTpyKType. OCHOBHBIC AJIEMEHTHI BOJH. BOJHBI Ha TiIyOOKOM M MEIKOW BOJE - YIPOIIAIOIIHE
anmnpoKCUMAIUH.

BetpoBrsie BosHBL. 3apok[IeHUE U pa3BUTHE, BOJIHOOOpasyromue (akropsl. CpenHue XapakTepHUCTHKH,
obecrieueHHOCTh U PyHKIMU pactipeneneHus. CrekTpaibHOe MPeICTaBICHHE BETPOBBIX BOJIH.

BHy’TpCHHI/IC BOJIHBI. Onpez[eneHI/Ie BHYTPCHHHUX BOJIH. VYcaoBus ux CYLICCTBOBAHMUA. BepTI/IKaJ'IbHaH
CTPYKTYpa BHYTPCHHHUX BOJIH. Meto bl O6Hapy)KGHI/I${.

[lynamu. [Ipuunsbl Bo3HHKHOBEeHUS. CKOPOCTh pacnpocTpaHeHus. TpaHcdopmanus 3JeMEHTOB IyHaMH
IIpU MOJIX0/1€ K Oepery.

Ceiitn. Mexanusm o6pazoBanus ceifil. OCHOBHBIE AIIEMEHTHI ceiflieBbIx Kojebanuit. [lepuosl ceifie-
BbIX KoJiebanuil. Tpaekropuu ABMKEHUS KUAKUX YACTHUII.

BetpoBbie BoiHBI U 3b10b. CBSI3b CIIEKTpa BETPOBBIX BOJH C BOJHOOOpasyroummu ¢aktopamu. TpaHc-
(dopmaryst BOJIH IpH MOAX0JIE K Oepery.

VYpaBHEHMsI TEOPUM NMOBEPXHOCTHBIX T'PaBUTALMOHHBIX BOJIH. IloTeHnmansHoCTh BOnH. MHTerpan bep-
HyJUIU. [ paHuYHBIE YCIOBUSI.

Teopus BOJIH MaJioil aMIuIMTyAbl. JlucriepcuoHHOE cooTHOIIeHHe. KOMIOHEHThI CKOPOCTU U JIaBJICHUE B
MPOIPECCUBHOM U CTOSIYEN BOJHE. TpacKkTOopun IBUKEHUS KUIKUX YACTHULL.



OHpeHeHeHI/IH KOPOTKHUX W IJIMHHBIX I'PABUTAIIMOHHBIX BOJIH. OcHOBHBIE JOMMYIICHUA TCOPHUU NIIMHHBIX
BOJIH. YPaBHCHI/ISI JUJIMHHBIX BOJIH.

[Tpunusel. OcHoBHBIE NOHATH. Habmonenus npunuBoB. [IpunnBoobpa3zyromiue cuibl. IloTenuman mpu-
JTUBOOOPA3YIOIIEH CHIIBI.

Cratuueckast Teopus npuiauBoB. PopMupoBaHue cTaTudeckoro npuwinsa. Biausaue ConHua Ha craTude-
cKkui npunuB. HepaBeHcTBa cTaTHYECKOIO NPUIIMBA.

Junamuueckass teopus npuiuBoB. [IpunuBHble ypaBHeHus Jlamaca. ['apmMOHMYECKHE COCTaBIISIOIIME
MIPUJIABOB.

WNuepunoHHble (rMpockonnveckre) BoaHbL. [IpnurHa BO3HUKHOBEHUS. Y paBHEHMsI JJIs BOJH B OJIHOPOJ-
HOM JKHJKOM cJIo€. JIMCIIEpCHOHHOE COOTHOIIEHUE, TPYIIIOBAsk CKOPOCTb.

VYpaBHeHHE A BEPTUKAJIbHOM COCTaBISIOUIEH CKOPOCTHM BHYTPEHHUX BOJIH B CTPaTH(QHUIIMPOBAHHOM
okeane. [Ipubnmxenus byccunecka u TBepAoH KpbIIKHU. J{ucrepcuoHHbIE KpUBBIE U COOCTBEHHBIE MOJIbI
BHYTPEHHMX BOJIH.

BHyTpeHHue BOJHBI IPU IBYXCIOMHOMN cTpaTu(dUKalny okeaHa. /[McrepcuOHHOE COOTHOILIEHUE U BEPTH-
KaJIbHasl CTPYKTYpa COOCTBEHHBIX MOJI.

HIKAJIA 1 KPUTEPUU OIIEHUBAHMUS pe3yasTaToB o0y4uenus (PO) no mucuuminze (Moaymaio)

Or1eHka
PO u
He 3aureno 3auTeHo
COOTBETCTBYIOIINE
BUIbI OLICHOUHBIX CPEJICTB
3HaHus OtcyrctBue | @DparmenrtapHelie | OOmiue, HO HE CTPYKTY- CchopmupoBanHbie
(Oomawnue 3ad0anus) 3HaHUH 3HaHUA PHPOBaHHBIC 3HAHUS CHCTEMAaTHUYECKHE
3HaHMS
Ymenns OtcyrctBrue | B menom ycnem- B nenom ycrnemnoe, HO VYceneumHsoe u cucre-
(konmponsrble pabomuot) yMeHHH HOE, HO HE CHU- cofieprKalliee OTAENbHBIE | MaTHYECKOE YMEHUE
CTEMaTHYECKOe npobeIsl ymeHue (1o-
yMeHHE ITyCKaeT HETOYHOCTH
HETIPUHIUIHAIBHOIO
xXapakrepa)
Hagbikn OtcyrctBue | Hammume ornens- B nmenom, copmupo- ChopmupoBaHHbIe
(BJaJiIeHus], ONBIT eI TeJTLHOCTH) HaBbIKOB HBIX HaBBIKOB BaHHbIC HaBBIKM (Bajie- | HAaBBIKH (BJIAJCHHS),
(3auem) (BmanmenHui, (mammaune Qpar- HUS), HO MCIIONB3YEMBIC MIPUMEHSIEMEIE IIPH
OIIBITA) MEHTapHOT'O OIIBI- HE B aKTHBHOH (opme pelIeHnn 3a1a4
Ta)

8. PecypcHoe obecnevyenmue:

— Ilepe4yeHb OCHOBHOW U JONOJHUTEILHOM JTUTEPATYPBDI.
1. Jlanpay JI.J., JIupmu E.M. Teoperndeckas ¢uzuka: B 10 1. T 6 / JL. 1. Jlangay, E.M. JIud-
L. — 5-e u3A. crep. — M.: @usmatiurt, 2007. — 264 c.
2. Jlannay JI ., JIndpum E.M. Teopetnueckas ¢uzuka: B 10 1. T 7/ JI. 1. Jlannay, E.M. JIud-
il — 5-e m3A. crep. — M.: dusmatnur, 2001. — 736 c.

— Onucanne MaTepHAJIbHO-TEXHMYECKOT0 00ecneyeHusl.
—  VueGHblit kabuner Nel74, (33,21 m ?)

— VY4eOHBIX CTONOB — 9 mIT., CTynbeB — 19 mit.,

— 3-x cTBOpyYaras focka Juist mena — 1 miT.,

— Cron nns npenojgasarenst — 1 mr.

— CrauuoHapHsIil 3kpaH 1718 npoekTopa — 1 miT.




9. CooTBeTcTBHE Pe3y/IbTATOB 00y4eHus mo AaHHOMY ieMeHTy OIIOII pe3yiabTatam ocBo-
enus OIIOII yka3ano B o0meii xapaktepuctuke OITOIL.

10. 5I3pIK npenoxaBaHusl PyCCKUM.

11. IlpenogaBate/ib (MpenoaaBaTesu).

HouenT kadeaps! Gpuznku u reoPpu3nke, KaHauaaT GrusnKo-mareMaTnyecknx Hayk Hukosait bo-
pucoBrY KocChIX.

12. ABTOp (aBTOPBI) IPOrpaMMBbI.

JloxTop pu3nko-MareMaTHuecKuX HayK, mpodeccop Bragumup Anekcanaposud [yos.



