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MporpamMmy ancumnanHbl paspaboTan(a)(n) ooueHT, K.H. (goueHT) dunatos E.WN. Kadenpa
asporngpomexaHvkn otaeneHme mexaHuku , Evgueny.Filatov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llensimn ocBoeHms oucumnnmHbl "Ma3oBas ouHaMuka" SBASKOTCS: NofyvyeHne obwero npeacTaBneHms
0 3a4ay4ax ra3oBoy OUHaMUKN U MeTo4ax UX peleHns, noly4eHne ocHoBononarawwmx 3HaHnin B
Hanbonee BaxXHbIX 06NacTsix TEOPEeTUYECKOW U NPUKNALHON ra3oBoin AUHAMMKW, YCBOEHME
MEeTOO0/I0rMYeckmx NoAX000B K PelleHUIO TUMNYHbIX 3a4a4 ra3oBoi ANHAMWUKW, NONyYeHne HaBblkOB
mMaremaTnyeckom oopMynnMpPOBKM N aHanmM3a HOBbIX 3a4a4 BHYTPW U3y4aeMoro Knacca, nofnyyeHve
HaBbIKOB MpakTM4ecko paboTbl ¢ pa3MepHbIMU 1 6e3pas3MepHbIMM BENNYMHAMUN, 03HAKOMIIEHNE C
obleHay4yHbIMM Npobnemamu, BKNag B peleHne KOTopbix BHOCUT AaHHas aucumnnmHa. OCHOBHOM
LieNbto sIBNSieTCS NOAroTOoBKa crneunanucTta ans paboTtbl B HAy4YHO-MCCneaoBaTanbCkmx MHCTUTYTaX U
MPOEKTHO-KOHCTPYKTOPCKMX B10pO COOTBETCTBYHOWErO NPOdUNS.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas gucumunnmnHa BkntodeHa B pasaen " b3.10B.4 MNpodeccrnoHanbHbIA" OCHOBHOM
obpasoBaTtenbHol nporpammbl 010800.62 MexaHunka 1 MaTeMatu4eckoe MoOennpoBaHue
OTHOCUTCS K AncumnnmHam no Bolibopy. OcBamBaetcs Ha 3, 4 Kypcax, 6, 7 ceMecTpbl.

JducumnnmHa BxoanT B BapuaTUBHYIO YacTb NPOPECCMOHANbHOIo LUmKna.

MonyyaeMmble 3HaHWNSI COCTaBNSIIOT CYLECTBEHHYIO YacTb UTOroBOro baraxa npodpeccnoHanbHbIX
3HaHWi1 bakanaspa - cneumanncTa B AaHHom obnact 1 ¢ 04HON CTOPOHbLI HEOOXO0AUMBI NSt PaboThl
B OpraHu3aumsix ykasaHHOro Bbile Npodouns, ¢ OPyroi CTOPOHbI SBNstoTCS 6a30BbIMK 4N
NOHMMaHUS N OCBOEHMS CreumnanbHbIX KYPCOB B Crlydae NpoLoniXeHust obpa3oBaHus B
marucTpartype.

CJ'IYI.IJaTeJ'IVI JOMXHbI BNaneTb 3HaHMAMK Mo oblemMaTeMaTnyeckmum ancuunnnnHam, a Takxe rno
TeopequeCKon MeXaHuKe N MexaHuKe CrioLWHOW cpenbl.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwmne KOMNEeTEHUNN:

Pacwumndpposka
Lncpp komnereHuyu npuobpeTaeMor KOMNeTeHLUN
MK-1 o
(NPOOECCHOHANbHBIE ObnapaTb cnocobHOCTLIO K ONpeaeneHnto 3aKkOHOMEPHOCTEN, a
KOMMETEHLN) TakXe UHCTPYMEHTalbHbIX CPeACTB AAaHHON 06nacTn 3HaHMA
MK-10
(npodbeccmoHanbHble O6napaTb NOHMMaHWEM KOPPEKTHOCTU NMOCTAHOBOK 3a4ay
KOMreTeHuunn)
MK-12
(NPOOECCHOHANbHBIE O6napaTb rnyboKnM NOHMMAaHNE CYTU TOYHOCTH
KOMNETEHLIN) doyHOAMeHTaNbHOro 3HaHMS
MK-1
(I'IpOC?)eCCI/IOHaHbeIe O6napaTb yMeHneM nybnnyHo npeacTaBuTb COOCTBEHHbIE U
KOMMETEHLIN) N3BECTHbIE Hay4Hble pe3ynbTaThbl
MK-7
nagaTtb YMEHWEM rpamMOTHO NOJIb30BATLCS SA3bIKOM
(npodbeccmoHanbHble S:T:hf;mﬁ CHNEM PaMoTHO Tonb3oBaTECH A3bIKO
KOMMeTeHuunn)
MK-20 O6napaTb BNafeHNUeM MeTogamMm MaTeMaTuyeckoro u
(npodbeccmoHanbHble anropuTMMYECcKOro MoOAENNPOBaHNS MPU PELLEHNN NPUKNALHbIX
KOMMeTeHuunn) N NHXEHEPHO TEXHMYECKMX 3aaay
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B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

MPUHUMMNbI MOCTPOEHNSI MaTEMATUYECKO MOAENN 1 3aMVCK OCHOBHbIX YPaBHEHUIA, XapakTep
BIMSIHUSI PA3NNYHbIX BHELWHNX (0aKTOPOB Ha ABWXEHWEe ra3oBoro NoToka.

2. DONTXEH yMeTb:
IMeTb HaBblkM CaMOCTOSATENbHOrO PeLeHns NPOCTENWNX TUMNYHBIX 33424 ra30BOA AUHAMUKMN.

3. ONXEH BnaneThb:

XOopoLo NpeacTaBnaTb CTPYKTYPY U B doU3NYECKe 0CODEHHOCTU XapakTepHbIX ra3oBbiX TEYEHWU,
Takmx Hanpumep, Kak UcTeyeHne CTpyu U3 conna pakeTHoro asuratenst unu obTekaHve Kpbina
CBEpPX3BYKOBOro camorneTa.

4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

CTyneHT [OMXEH AEMOHCTPUPOBATL CNOCOOHOCTb 1 FOTOBHOCTb padbrpatbCs B HOBbIX Nybnukaumnsx
MO ra3oBOi AMHAMUKE, UCMOMNb30BaTh OCBOEHHbIE TEOPETUYECKME 3HAHMS ONS PELLEHUS
NPaKTUYEeCKUX 3a4ay a TakXe ANS Hay4YHO-MCCnenoBaTenbckoi paboThl B AAHHOM CEKTOPE HayKMW.

4. CTpyKTypa 1 cogepxaHue AUCLMUNIUHBI MOAYNS
Obwas Tpya0eMKOCTb ANCLMMNIIMHBI cOCTaBnseT 5 3a4eTHbIx(ble) eanHuL(bl) 180 Yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBI OTCYTCTBYET B 6 CEMECTpe; 3a4eT B 7 CEMECTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs AOMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl v yachbl
Paagen ayauTopHOM paborThbl,
Henens UX TPy A0EMKOCTb Tekywume coopmbl
N ‘D'"Kn":‘)':lr;,'}r;“b'/ CeMempcemecrpa (B yacax) KOHTpOnsi
Nex ImI'IpaxmqecmeJ1a60parop|-u>|e
u 3aHATUSA paborbl

Tema 1. Mogenb

raszoBon OMHAMUKWN.

OcCHOBHble ypaBHEHNS B

NHTEerpanbHom n YCTHbIIA ONpocC
1. o 1- 12

andpdpepeHunanbHow 6 6 6 0

hopmax. OgHOMepHble

CTaunoHapHble Te4YeHUA

rasa.
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 2. [NloBepxHOCTH
paspbiBa ? CUNbHOIO U
cnaboro. Ycnosus
5 ["toroHno-PeHkeHa B 6
pasHbIX cMcTeMax
KoopauHart. YpapHas
agnabarta. Teopema
Llemnnena.

Tema 3. Kocon cka4yok.
CooTHoleHns
napameTpoB Ha KOCOM
‘lckadyke, N3MeHeHMe
SHTponuu. YoapHas
nonsipa

Tema 4. [iBymMepHble
cTaumMoHapHble
CBEPX3BYKOBbIE TEYEHUS
rasa. Metog
XapakTepucTuk ons
6e3BNXPEBOr0 TEYEHNS.
TeyeHve
MNMpanotnsa-Marepa.
MeTon xapakTepucTuk
NS OCECUMMETPUYHbIX
TEYEHUN.
CuMmeTpuyHoe
obTekaHue Kpyrnoro
KOHyCa CBEpPX3BYKOBbIM
NMOTOKOM rasa. Teopus
4 [MabIX BO3MYLLEHNA. -
"|ObTekaHme TOHKOro
npogonns 003BYKOBbIM
NMHeap30BaHHbIM
NMOTOKOM, NPasuo
Mpangtna-I nayspra.
O6TekaHne TOHKOro
npoduns
CBEPX3BYKOBbIM
NMHeap30BaHHbIM
notokom dopmynsbl
Akkepeta. ObtekaHune
OCECUMMETPUYHbIX TeN
NMHeap30BaHHbIM
noTokoM. Teopus Kpbina
KOHEYHOro pasmaxa.

0 YCTHbIA Onpoc

KOHTPO/bHas
6 13-18 6 12 0 paboTta

1-6 12 6 0 YCTHbI onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 81722715 5AE
Crtpanuua 5 us 14. il YHITI

S OEALIK G



Mporpamma gucumnnuHbl "MazoBas amHammka"; 010800.62 MexaHuka n MaTtemMatmyeckoe MoaennpoBaHme; AOUEHT, K.H. (foueHT) dunaTos

Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 5. BaprauunoHHble
3a4a4n CBepx3BYKOBOM
rasoBon OUHaAMUKN.
Mpodounu
MakCUMasbHOro
aspoanHaMmny4eckoro
kavectsa. [1BymepHble
cTaunoHapHble
[03BYKOBbIE TEYEHUS
rasa. YpasHeHue
Amnepa - MoHxa.
YpaBHeHus Hannbirnxa.
PeweHve ypasHeHWI
YannbirmHa ons
5.|CTpyMHbIX 3a4au4. 7 7-12 12 6
OnHomepHble
HecTauMoHapHble
TeyeHus rasa.
NHBapuaHTbl Pumana.
MeTon xapakTepucTuK.
[MpocTble BOMHBI.
Obpa3zoBaHune yaapHbIx
BOSH. [1BuXeHwve rasa
3a NOpLHEM.
YpaBHeHus
HecTauMoHapHoro
OBUXEHNS B
nepemeHHbIx JlarpaHxa.

0 YCTHbI Onpoc

Tema 6. OcHOBHbIE
0CcobeHHOCTU
rMnep3ByKOBbIX
Te4YeHun. 3aKkoH
MAOCKUX CEeYEHUA.
HectaunoHapHas
aHanoruns. 3akoH KOHTPONbHas
6.[nonobus 7 13-18 | 12 6 0 paboTta
rMnep3BykOBOro
00TeKaHns TOHKMX Ten
noeanbHbIM ra3om.
Teopus HbioTOHA.
®dopmyna bysemaHHa.
CB060aHOMONEKYNSIPHbIG
Te4yeHus rasa

Tema . Toroesas 3ayert
" |doopma KOHTpoOns / 0 0 0

WNtoro 54 54 0

4.2 CopepxaHvue oUCLUNMUHbI

Tema 1. Mogenb razosov aguHammkn. OCHOBHble YpaBHEHUS B UHTErpanbHOWN 1
aundhdepeHumnanbHon chopmax. OQHOMepHble CTaLuMOHapHbIe TeYeHUs rasa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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neKkumnoHHoe 3aHsitTne (6 yaca(os)):

MpenmeT u MeToabl ra3oBor anHamukn Mogaenb ra3oBoi AMHaMmkn. OCHOBHbIE YpaBHEHNS B
MHTerpanbHoW 1 ondgocpepeHumanbHoi dpopmax. 3aaaya o pacnpoctpaHeHunn 3syka. CKopocTb
3ByKa, 4ncno Maxa. OnHoOMepHble CTaunoHapHble TedeHns rasa. Conno JlaBansi. YpaBHeHue
obpalueHns Bo3pericTens Bynuca.

npakTudeckoe 3aHsitne (12 yaca(os)):

OCHOBHble YypaBHEHMS B UHTErpanbHOM 1 audodoepeHumnansHom goopmax. 3agada o
pacnpocTtpaHeHumn 3Byka. CKopocTb 3Byka, Yncno Maxa. OgHoMepHble CTauMOHapHble TeYeHUs
rasza. Conno Jlasans.

Tema 2. MoBepxHOCTU pa3pbiBa ? CUNbLHOrO U cnaboro. YcnoBus MoroHno-PeHkeHa B pa3Hbix
cuctemax KoopauHar. Y napHasa aguabara. Teopema LiemnneHa.

JNIeKLMOHHOoe 3aHsitne (6 4yaca(os)):

. YpaBHeHue obpalieHus Bosanernctemsa Bynuca. MNoBepxHOCTH paspbiBa ? CMAbHOIO 1 cnaboro.
Ycnoeus NoroHno-PeHkeHa B pasHbix cuctemax koopauHart. Y napHas aguabarta. Teopema
LlemnneHa.

npaktnyeckoe 3aHsitne (12 yaca(os)):

[MpsiMon cka4vok, U3MEHEHWe napamMeTPOoB rasa nNpu nepexone Yyepes npsmor ckavyok.YpaBHeHne
obpaleHns Bo3geictema Bynuca. BnusiHne TpeHns u nogsoaa Tenna Ha rasoBblil MOTOK.

Tema 3. Kocon cka4yok. COOTHOLLEHNS napaMeTpoB Ha KOCOM CKayke, USBMEHEeHUe 3HTPOMNUK.
Y napHas nonsipa

NeKunoHHoe 3aHsitne (6 4yaca(os)):

Kocoit cka4yok. COOTHOWEHUS MapaMeTpoB Ha KOCOM CKayke, U3MeHeHune aHTponuun. Motepu
NONHOro LaBNEeHUs. 3aBUCMMOCTb Yrfia Hak/oHa KOCOro ckayka oT yrna nosopoTa notoka. YaapHas
nonsipa

npaktnyeckoe 3aHsitne (12 yaca(os)):

PelweHne 3a0ay 0 CBEPX3BYKOBbIX TEYEHMSIX rasa, coaepXallmx Kocon ckaqyok. COOTHOLWEHNS
napamMeTpoB Ha KOCOM CKayke, U3MeHeHne aHTponuu. MNoTepu NoaHOro AaBNEHNUS. 3aBUCUMOCTb
yrna HakjoHa KOCoro ckayka oT yrna rnosopoTta notoka. Metonbl NpYMeHeHVs yaapHol nonspbl.

Tewma 4. [1ByMepHble cTaLMOHapHble CBepXx3BYKOBble TeueHUsA rasa. Meron xapakTepucTuk
Ans 6e3suxpeBoro teyeHus. TeueHue MpaHpaTna-Manepa. Meton xapakTepucTuk ons
0CEeCUMMETPUYHbIX TeYeHU. CUMMeTpUYHOe 06TeKaHUe KPYrnoro KOHyca CBepX3BYyKOBbIM
NOTOKOM rasa. Teopusi Manbix BO3MyLLeHU. O6TeKkaHUe TOHKOro Npodouns [,03BYKOBbIM
NUHeapu30BaHHbIM NOTOKOM, npasuno MNMpaHarna-Mrnayapra. O6trekaHne TOHKOro npocpuns
CBEepX3BYKOBbIM IUHeapU30BaHHbIM NOTOKOM PopMynbl Akkepeta. ObTekaHue
0CeCUMMETPUYHbIX TeN NMHeapM30BaHHbIM MOTOKOM. Teopus Kpbifia KOHEYHOro pa3maxa.

neKkumnoHHoe 3aHsiTne (12 yaca(os)):

[ByMepHble CTaunoHapHble CBEPX3BYKOBbIE TeUeHMs rasa. Meton xapakTepucTuk ans
6e3BuxpeBoro TedeHns. TeveHne MNpaHaTns-Maitepa. MeTon xapakTepucTuk ans
0CECVMMMETPUYHBIX TeYeHNA. CUMMETPUYHOE 0BTEKaHME KPYrnoro KOHyca CBEPX3BYKOBbLIM MOTOKOM
rasa. Teopusi Manbix Bo3myleHuin. ObTekaHne TOHKOro NPOOnIs AO3BYKOBbLIM NIMHEAPV30BAHHbLIM
noTtokoMm, npaswuno Mpanatns-Mnaysprta. Ob6TekaHne TOHKOro NPOgUNS CBEPX3BYKOBbLIM
NMHeapn30BaHHbIM NOTokoM Popmynbl AkkepeTa. ObTekaHne 0CECMMMETPUYHDBIX TEN
NMHEeapM30BaHHbIM NMOTOKOM. Teopusi Kpbina KOHEYHOro pasmaxa. .

npakTudeckoe 3aHsitne (6 yaca(os)):

MeTon xapaktepucTtuk ans 6e3snxpeBoro tedeHmns. TedeHue MNpaHatns-Manepa. ObTtekaHne
TOHKOro NPodonnsa 403BYKOBbIM NMHEAPU30BaHHbBIM NOTOKOM, nNpasuno MNpanaTtna-I nayspra.
ObTekaHne TOHKOro NPoHUIs CBEPX3BYKOBLIM NMHEAPN30BaHHbIM NOTOKOM PopMynbl AkkepeTa.

Tema 5. BapnauuoHHble 3aaa4m cBepx3BYKOBOW rasosov aguHamuku. lNMpodcpunu
MaKCcMManbHOro aspoavHaMmyeckoro Kayecrsa. [lBymepHble cTauMOHapHble 003BYKOBbIe
TeyeHus rasa. YpasHeHme Amnepa - MoHxa. YpaBHeHusi HannbirnHa. PelneHue ypaBHeHUN
YannbirmHa ons CTpyuHbix 3agay. OoHoMepHble HecTauMoHapHble TeueHns rasa. MHBapuaHTbl
PumaHa. Meton xapaktepucTtuk. MpocTbie BonHbl. O6pa3oBaHue ypapHbIX BOJH. [ BUXEHUE
rasa 3a nopluiHeM. YpaBHeHUS HecTaLlMOHapHOro ABMXeHUs B NepeMeHHbIX JlarpaHxa.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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neKkumnoHHoe 3aHsiTne (12 yaca(os)):

BapnaunoHHble 3ana4m CBEpX3BYKOBOW ra3oBov AnHamuku. lNMpodmnn Mmak-cmmanbHOro
aspoanHaMmn-4eckoro kadecTsa. [lByMepHble CTaumo-HapHble OO3BYKOBbIE TeYe-HMA rasa.
YpasHeHve AM-nepa - MoHxa. YpaBHeHus HannbirnHa. Pewexve ypasHeHnid HYannbirnHa ans
CTPYMHbIX 3a8a4. OQHOMEpPHbIE HeCcTaunoHapHbIe TedeHns rasa. VinesapunaHTtel PumaHa. Meton
xapakTtepucTuk. MpocTble BonHbl. Obpa3oBaHme yaapHbiX BOMH. [IBMXeEHNE ra3a 3a NOpPLHEM.
YpaBHeHs HeCcTaunmoHapHOro ABUXEHMS B NepeMeHHbIX JlarpaHxa.

npaktudeckoe 3aHsitne (6 yaca(os)):

PelweHne 3anay 04HOMEPHOr0 HeCTaUMOHapPHOro TeYEHUS ra3a METOLLOM XapakTepuctuk. MpocTble
Bo/Hbl. OB6pa3oBaHue yaapHbIX BOMH. 3a4a4y Ha ABUXEHMWE ra3a 3a NopwHeM 1 nepen nopLHeM.
Mcnonb3oBaHue ypaBHEHUI A HECTALMOHAPHOIO ABUXEHNS B NepeMeHHbIx JlarpaHxa.

Tema 6. OCHOBHble 0COO€HHOCTU rMNep3BYKOBbIX TeYeHUW. 3aKOH MIOCKUX CeYEHUN.
HecraumoHapHas aHanorusi. 3aKoH nNofo6msa runep3ByKOBOro 06TeKaHMsi TOHKUX Ten
npeanbHbIM ra3om. Teopusi HolotoHa. @opmyna BysemaHHa. CBo60AHOMONEKYNSAAPHbIE
TeYeHus rasa

JNeKunoHHoe 3aHsitne (12 yaca(os)):

OCHOBHble 0COOEHHOCTU rMNEP3BYKOBLIX TEYEHWNA. 3aKOH NNOCKUX cevyeHnin. HectaumoHapHas
aHanorus. 3akoH Nogodbust rmnep3ByKoBOro 06TeKaHNs TOHKUX TeNn naeanbHbIM ra3oM. Teopus
HbtotoHa. Popmyna BysemaHHa. CBOOOLHOMONEKYNAPHbIE TEYEHUS ra3a

npaktnyeckoe 3aHsitne (6 4aca(os)):

PeweHne 3anay runep3BykoBbIX TEYEHWA rada. 3akoH NNOCKMX cevyeHunii. HectaumoHapHas
aHanorus. Micnonb3oBaHne Teopumn HblOTOHA AN pacyeTa aspoanHaMUYeCKMX XapakTepucTuk Ten.
3apaym Ha cBOOOAHOMONEKYNSIPHbIE TEYEHNS rasa

4.3 CTpyKTypa u copepxaHme caMOCTOATENIbHOM paboTbl AUCLUNNUHBI (MOOYNS)

Buabi
N Pasnen Cemectp| HEAEN | camocTosTensHoi [TpyaoemkocTs g;%%"g::)';g:;gzg;
AuncumnnuHol pcemecha pa6oTbl (B yacax) 260Tb!
CTYEHTOB p
Tema 1. Mogenb
rasoBoON AMHAMUKMW.
OCHOBHble ypaBHEHMS B
NHTEerpanbHoOn noaroToBska K o
1 P 6 1-6 OArotoska 6 YCTHbIA onpoc

‘landodpepeHumanbHom YCTHOMY Onpocy
doopmax. OoHOMepHbIe
cTauMoHapHble TeYeHNs
rasa.

Tema 2. [NoBepxHOCTH

paspbiBa ? CUNbHOMO U

cnaboro. Ycnosus

> ["toroHno-PeHkeHa B NnoAroToBka K 6
pasHbIX cucTeEMax YCTHOMY Onpocy

KoopauHart. Y gapHas

agnabarta. Teopema

YCTHbI OnpocC

Liemnnena.
Tema 3. Kocow ckayok.
CooTHoweHuns
M rotToBkKa K
3 [1apameTpoB Ha KocoM 6 13-18 KglﬂTSOJO'IbHaOIZ 6 KOHTPONbHAS
‘lckayke, NBMEeHEHU T
ckayke, N3MeHeHne paGoTe paboTa

SHTponun. Y gapHas
nonsipa
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Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)
CTYAEHTOB

dopMbl KOHTPONSA
CaMoCTOSAITEeNIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 4. [iByMepHble
cTaunoHapHble
CBEPX3BYKOBbIE TEYEHUS
rasa. Metog
XapakTepucTuk ans
6e3BNXPEBOro TEYEHNS.
TeyeHve
MNpanartnsa-Marepa.
MeTon xapakTepucTuk
NS OCECMMMETPUYHbIX
TEYEHUN.
CnmmeTpuyHoe
obTekaHme Kpyrnoro
KOHyCa CBEPX3BYKOBbIM
NOTOKOM rasa. Teopus
4 [Manbix BO3MYLLEHUIA. v 1.6 [noaroToeka k 18
"|ObTekaHme TOHKOro YyCTHOMY onpocy
npogouns 4O3BYKOBLIM
NINHEeap30BaHHbIM
NMOTOKOM, NPaBuo
Mpanatna-I nayspra.
ObTekaHne TOHKOro
npoduns
CBEPX3BYKOBbIM
NINHEeap30BaHHbIM
noTokom dopmynbl
Akkepeta. ObTtekaHne
OCECUMMETPUYHbBIX TeN
NINHEeap30BaHHbIM
noTokoM. Teopus Kpbina
KOHEYHOro pasmaxa.

YCTHbI OnpocC

KETPOHHBH
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Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

dopMbl KOHTPONSA
CaMoCTOSAITEeNIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 5. BapnauunoHHble
3a4a4n CBepx3ByKOBOW
ra3oBov OVHaMUKMW.
MNpodonnu
MakCuUMasbHOro
aspoanHaMn4eckKoro
kavecTsa. [1BymepHble
cTaunoHapHble
[03BYKOBbIE TEYEHUS
rasa. YpasHeHue
Amnepa - MoHxa.
YpaBHeHusa YannbirnnHa.
PeweHwne ypaBHeHWI
YannbirmHa ons
5.|cTpyiHbIX 3a4au. 7 7-12
OnHoMmepHble
HecTauMoHapHble
TeyeHus rasa.
NHBapuaHTbl Pumana.
MeTon xapakTepucTuk.
[MpocTble BONHBI.
ObpasoBaHune yaapHbIx
BONH. [1BUXeHwve rasa
3a NOpPLHEM.
YpaBHeHus
HecTauMoHapHOro
OBUXEHUS B
nepemeHHbIx JlarpaHxa.

noaroToBk
o4arortoBka K 18

THbIN On
YCTHOMY onpocy ye onpoc

Tema 6. OCcHOBHbIe
0cobeHHOoCTU
rMnep3ByKOBbIX
Te4YeHun. 3akoH noarotoska K
MAOCKUX Ce4YEeHUIA. KOHTPOSbHOW 12
HecTaumoHapHas paborte
aHanoruns. 3akoH
6./[nonobus 7 13-18
rmneps3BykOBOro
00TeKaHus TOHKMX Ten
noeanbHbIM ra3om.
Teopus HbtoToHa. NoAroToeka K
®dopmyna bysemaHHa. YyCTHOMY onpocy
CB060,JHOMONEKYNSIPHbIE
TeyeHus rasa

NTtoro 72

KOHTPO/NbHas
paboTta

6 YCTHbI Onpoc

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

neKummn, ceMmHapbl, nabopatopHble 3aHATUS, KOHTPONbHbIE paboThl, 3a4€T. B TeyeHne cemecTpa
CTYAEHTbl pewatoT 3afa4n, ykasaHHble npenogaBaTenem, K kaxaomy nabopatopHoMy 3aHsaTuto. B
Kaxk[10M CEMECTPE NPOBOASTCA KOHTPO/bHbIE paboTbl (Ha NabopaTopHbIX 3aHATUSIX). 3aveT
BbICTABNSIETCS MO MOMOXNUTENIbHLIM Pe3ybTataM BbIMOIHEHNSI KOHTPO/bHbIX PaboT 1
CamMoCTOATENbHOW PaboThbl B TEYEHNE CEMECTPA, @ TakXe YCNELWHOW caaym TEOPETNYECKOro
mMartepuana no npunaraemMon nporpamme

KETPOHHBH
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6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Mogenb razaoBon guHaMmku. OCHOBHbIE YpaBHEHUSI B MHTErpanbHOWN U
AndpdepeHumanbHon popmax. OfHOMEpPHble CTaLMOHapHble TeYEeHUs rasa.

yCTHbIVI ornpoc , npuMepHble BOMNPOChHI:

YpaBHeHVe Hepa3pbiBHOCTY B (hopMe dinepa. YpaBHEHUS ABUXEHUS UaeanbHOro rasa. YpasHeHve
agnabartbl. YpaBHeHue cocTosiHust KnanepoHa. CucteMa 0CHOBHbIXYPaBHEHWUIA CTaLMOHAPHOr0
ofHoMepHoro TedeHms. CKopocTb 3ByKa, 4mcno Maxa, kputudeckmne napameTpbl. Teopus conna
INaBans.

Tema 2. NNoBepxHOCTU pa3pbiBa ? CUNbHOIO U cnaboro. Ycnosus MNoroHno-PeHkeHa B pasHbIX
cucteMmax KkoopauHar. Y papHas aguabara. Teopema LiemnneHa.

YCTHbIi ONPOC , MPUMEPHbIE BOMPOCHI:

CKOpOCTb OBMXEHMUSI MOBEPXHOCTU pa3pbiBa. Ycnosus MoroHno-PeHkeHa B pasHbIx cuctemax
koopaunHat. CKOpOCTb pacnpocTpaHeHns ckadka rno yactuuam. YaapHas agnabata CpaBHUTENbHAS
BENMYMHa ckayka aHTponuun. Teopema Llemnnena.

Tema 3. Kocon cka4yok. COOTHOLLEHNS napamMeTpoB Ha KOCOM CKauyke, USBMEHEeHUe 3HTPOMNUN.
Y napHasi nonsipa

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

3ameHeHne naBneHms, NNOTHOCTM 1 TeMMNepaTypbl HA KOCOM cKayke, M3MeHeHne aHTponun. CBs3b
HOPManbHbIX KOMAOHEHT CKOPOCTU. 3aBNCMMOCTb yrna HaknoHa ckadka oT yrna OTKNOHEHNS NOTOoKa,
CUNbHbIA 1 cnabblin cnyyait. Y gapHas nonsipa

Tema 4. [1ByMepHble cTaLMOHapHble CBEPX3BYKOBble Te4eHUs rasa. MeTton xapakTepucTuk ons
6e3BuxpeBoro reyeHus. TeueHue MNMpanarna-Manepa. Meton xapakTepucTuk ans
0CEeCUMMETPUYHbIX TeYeHU. CUMMeTpUYHOe obTeKkaHne KPYrnoro KOHyca CBepXx3BYKOBbIM
NOTOKOM rasa. Teopusi Manbix BO3MyLLeHUIN. O6TeKkaHUe TOHKOro Npodouns [03BYKOBbIM
NUHeapu30BaHHbIM NOTOKOM, npasuno MpaHartna-Mnayapra. O6TrekaHne TOHKOro npocuns
CBEepX3BYKOBbIM IHeapU30BaHHbIM NOTOKOM PopMynbl Akkepeta. ObTekaHue
0CeCUMMETPUYHbIX TeN NIMHeapM30BaHHbIM MOTOKOM. Teopus Kpbisia KOHEYHOro pa3maxa.

YCTHbIi ONPOC , MPMMEPHbIe BOMPOChH!:

1. [IByMepHble CTauMOHapPHbIE CBEPX3BYKOBbIE TEYEHMS rasa. XapakTepUCTUKK U NX Pacno-noXxeHue
MO OTHOLLIEHWIO K BEKTOPY CKOpOCTW. 2. MeTon xapakTepuctuk ans 6e3snxpeBoro cralumoHapHoOro
TedyeHus rasa. Annunc byse-maHHa. 3. MeTon xapakTepucTuk onst 6e3BMXpeBOro cTaumoHapHoOro
TeyeHus rasa. PeweHune B6nn-3un 3aaaHHoi rpaHuubl 4. Teopema 0 NPSMONNHERHbIX
XapakTepucTukax.

Tema 5. BapnaumoHHble 3apaym cBepX3ByKOBOW rasoson auHamuku. Npodcounun
MaKCUManbHOro asapoavHaMU4yeckoro Kadyectsa. JlByMepHble CTauMOHapHble 003BYKOBbIE
TeyeHus rasa. YpasHeHne Amnepa - MoHxa. YpaBHeHUs1 YannbirnHa. PelueHve ypaBHeHUN
YannbirmHa ons cTpymHbixX 3apay. OgHOMepHble HecTauMoHapHble TeyeHus rasa. MHBapuaHThbl
PumaHa. Metopn xapaktepucTtuk. NMpocTbie BonHbl. O6pa3oBaHue yaapHbIX BOJH. [lBUXeHue
rasa 3a nopLuHeM. YpaBHeHUs1 HecTaLMOHapHOro ABUXeHUs1 B NepeMeHHbIX JlarpaHxa.

YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:

25. CTpyiiHble 3apaun. PelweHne ypaBHeHnid YannbirmHa ons cTpyiiHbix 3agnad. 26. ObtekaHue
CTpyew rasa nepneHanKynsapHoO pacrnonoXeHHon nnactuHbl. 1. OgHOMepHblE HECTALMOHAPHbIE
TeyeHus rasa. ViHsapmnaHTtbl PumaHa. 2. YpaBHeHUs OBUXEHNS B XxapakTepuctnieckom goopme.
Xapaktepuctukn. 3. OCHOBHblE 3a-Oa4un MeTona xapaktepucTtuk. 4. Npoctbie BonHbl. ObpasoBaHune
yOapHbIX BOJH.

Tema 6. OCHOBHble 0CO6E€HHOCTU FrMNepP3BYKOBbIX TEYUEHUN. 3aKOH MNIOCKUX CEYEHUN.
HecraumoHapHas aHanorusi. 3akoH nopo6msa runep3BykKoBOro 06TeKaHMsi TOHKUX Ten
npeanbHbIiM ra3oM. Teopust HototoHa. @opmyna BysemaHHa. CBo60AHOMONEKYNSAPHbIE
TeyeHus rasa

KTPOHHEBH
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KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

YCTHbIi OMPOC , NPMMEPHbIe BOMPOChHI:

1. 3akoH nnockux ceveHuin. 2. HectaumoHapHas aHanorus. 3. [Mnep3BykoBoe obTekaHve Ten.
Teopus HbtoToHa. 4. ®opmyna BysemaHHa. 5. CBoboaHOMoNekynsipHble TeqeHns rasa. OCHOBHbIE
nonywenus. dyHkumnsa pacnpenene-Hus. 6. KacatenbHble 1 HOpManbHble HanpsXeHns Ha
3NeMeHTapHO nnowaake B CBOOOAHOMO-NEKYNAPHOM NOTOKE rasa. 7. PacyeT cun, DencTByOWmMX Ha
TENo B cBOOOLHOMONEKYNAPHOM MOTOKE.

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:

BCE BUIbl TEKYLEro KOHTPONS yCreBaeMocT 1 atTectauum rno nToram OCBOEHUS OUCLUMINHDI
oueHusatotcst no 100-6annbHON PeNTUHrOBOI cucteme, NpuHSATON K KPY. BapnaHTbl KOHTPONbHbIX
3ajaHunini n nporpamma 3a4véTta npuseneHbl B MpunoXxeHuax 1 mn 2.

BOIMPOCbI K BAYETAM

1. ? OCHOBHblE YpaBHEHUNS B UHTErPanbHON 1 andodoepeHumnanbHom goopmax. 3aMkKHyTas cuctema
ypaBHeHWIn aanabaTtnyeckoro Te4eHus.

2. ? YpaBHeHue bepHynnu B pasnuyHbix goopmax. @opmyna Kpokko.

. 3apaya o pacnpocTpaHeHumn 3syka. BonHoBoe ypaBHeHne. CKopocTb 3ByKa, 4nucno Maxa.

. Kputnyeckme napametpbl 1 napameTpbl TOPMOXEHUSI.

. [azoanHamunyeckmne goyHKLMM, X CMONb30BaHUE.

. \ameHeHune napameTpoB rasa no conny Jlaeansl, pac4eTHble N Hepac4eTHblEe PEXMMbI.

. 7 OoHOMepHble HecTauMoHapHble TeyeHus rasa. ineapuaHTel Pumana.

. 7 OoHOMepHble HecTaLMOHapHble Te4eHUs rasa. Xapakrepuctuku. Meton xapakTepucTuk,
OCHOBHbIE 32241 MeToda XxapakTepucTuK.

9. 7?0 oHOMepHbIe HeCTaUMOHapHbIe TedeHns rasa. lNpocTble BonHbl. OBpa3oBaHne yaapHbIX BOJH.
[BrxeHne rasa 3a nopwHem - obuee n aBTOMOAENbHOE PeLeHME.

10. YpaBHeHUst HECTAUMOHAPHOr0 ABMXEHUS B NepeMeHHbIX JlarpaHxa.

0o N Ok~ W

7.1. OcHoBHas nuTeparypa:
MexaHuka cnnowHoi cpenbl, Hurmatynux, Pobept Vckanaeposuy, 2014r.

1.CO60opHMK 3aa4 No ra3oBoi AMHaMuke [TekCT: anekTpoHHbIA pecypc] : y4ebHoe nocobue / KazaH.
roc. yH-T ; [cocT. E.N. ®unaTos, .H. YykypymoBa]. - (KazaHb : KazaHckuin chenepanbHbli
yHuBepcuteT, 2014) . Y. 1: OgHoMepHble TedeHns [TeKCT: aneKTPOHHbI pecypc] .- ONEKTPOHHbIE
naHHble (1 doann: 0,37 M6) .- (KazaHb : KazaHcknii doenepanbHblil yHuBepeuteT, 2014) .- 3arn. ¢
aKpaHa .- Pexum pgoctyna: otkpbiThin . <URL:http://libweb.ksu.ru/ebooks/publicat/0-749361.pdf>.

2.C6opHMK 3aa4 no rasoBoi auHamuke [TekcT: aNekTPOHHbIA pecypc] : y4ebHoe nocobue / KasaH.
roc. yH-T ; [cocT. E./. ®unaTos, .H. HykypymoBa] .- (KazaHb : KaszaHckuin oenepasnbHbiii
yHuBepcuteT, 2014) . Y. 2: [IsyMepHble TedeHUs [TeKCT: aNeKTPOHHbIN pecypc] .- DNEKTPOHHbIE
naHHble (1 doain: 0,44 M6) .- (KasaHb : KazaHckuii doegepanbHblil yHuBepcuteT, 2014) .- 3arn. ¢
aKpaHa .- Pexunm goctyna: otkpbiThii . <URL:http:/libweb.ksu.ru/ebooks/publicat/0-760480.pdf>.

7.2. JlononHuTenbHasa nuteparypa:

1.MokpoBsckuii B.B. MexaHuka. MeTtonbl peweHus 3apady: yuebHoe nocobue. - M.: BUHOM.
Nabopatopus 3HaHwmin, 2012. - 253 c. http://e.lanbook.com/view/book/8713/

2.Ctynos B.I1. Jlekunn no raszoson auHamuke. M.: duamatnut, 2004. - 189 c.,
http://e.lanbook.com/books/element.php?pl1_id=48216

7.3. UHTepHeT-pecypcChbl:
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anbbom TeyeHuin xuaokoctn v rasa . AN ALBUM OF FLUID MOTION -
www.imec.msu.ru/content/nio/VanDaik/vd_main.html

FA30OBAA OAMHAMUWKA - Cnosapwu 1 aHuuknonenmy Ha Akagemuke -
dic.academic.ru/dic.nsf/enc_physics/555/ ASOBA4

Knura: OscsiHHukOB J1.B. Jlekumn no ocHoBam ra3oBov AuHamMukn . - www.4tivo.com ?
Tiopes B.B. - ['vMnep3sykoBble TedeHUs raaa. - http://rutracker.org/forum/viewtopic.php?t=3238725
Dun3nKo-XxMMmyeckas KMHeTMKa B ra3oBon AnHammnkum - www.chemphys.edu.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHve gncuunnuHbl "MasoBas gMHaMuka" npegnonaraet MCNONb30BaHME Ccneayouero
MaTepuanbHO-TEXHNYECKoro obecneyeHms:

MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHbBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdbopMauuK, NOyYEeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMIeKTaums
MyNbTUMEONAHOM ay ANTOPUN COCTOUT U3: MyNbTUMELMIAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMOYHbI MpenonaBaTens,
BK/IlOHaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepmcTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MMKPOdOOH, 6ecnpoBOaHON MUKPOGOOH, BNOK ynpaBneHns 0b6opyaoBaHNEM, MHTEPAIEChHI
noaknoyeHms: USB,audio, HDMI. HTepakTuBHas TpmnbyHa npenofnaBaTens sSBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAIOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. lNpenonasarenb MMeeT BO3MOXHOCTb NErko
ynpaensTb BCE CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMKN, NPaKTUYecKne
3aHATUSA, Npe3eHTaunm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayANTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX OOpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOSIb30BaHMEM B NPOLIECCEe 00y4HeHns BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHOe 060pyn0BaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

KomnbtoTepHbIli kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbIN CTO, CTYN, NEPCOHANbHbIA KOMMbIOTEP,
NVMLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIA JOCTYMN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOpaTMBHOM KOMMboTEPHON ceTn KDY n
Haxo4saTCs B €4MHOM OOMEHe.

yqe6Hb|e ayonTopun onsg nposeneHns neKUMOoHHbIX U CEMUHAPCKNX 3aHATUNA.

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnio 010800.62 "MexaHuka n maremaTnyeckoe MoaennmpoBaHme" n NPogUo NOArOTOBKN
O6wwuii npodounb .
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Mporpamma gucumnnuHbl "MazoBas amHammka"; 010800.62 MexaHuka n MaTtemMatmyeckoe MoaennpoBaHme; AOUEHT, K.H. (foueHT) dunaTos
E.N.

ABTOpP(bI):

®dunartos E.N.

v 201 __r.

PeueH3eHT(bl):

Eropos A.l'.

v 201 __r.
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