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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.03 ban/McTUKaA U TH/AP0a’poAHAMMKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
UYepHbiioB Muxaun BuktopoBuy, A.T.H., JOLIeHT, Tipodeccop

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel A9 INTASMOT'A3SOANHAMUKA U TEIVIOTEXHUKA

3aBenyromumii kadenpoii Terepuna U.B., K.T.H., [o11.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A9 IVTASBMOTA30JUHAMMUWKA N TEIVTIOTEXHUKA

3aBepytoimii kKadeapoii Terepuna U.B., K.T.H., fo1].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TA30IMHAMMKA Y TEIIZIOOBMEH BBICOKOJ3HTAJIBITUMHBIX ITPOI[ECCOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-2.1 — CniocobHOCTh pa3pabarkiBaTh GuU3nueCKre U MaTeMaTHueCKUe MOJIe/T! COBOKYITHOCTH TIPOIIECCOB
a3pOTUAPOra3ofUHaMHUKH 1 TeryiooOMeHa

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:

IICK-2.1

3HAHUA:
TEOPETI/I‘—IECKI/IE CBeZleH s, TT03BOJIANOIIEe OLIEHHUTh BHEITHWE JUHAMUWUECKHE U TEIUVIOBbBIE HAT'DY3KKU Hd

TMOBEPXHOCTDH ,E[BI/IF&TE]ILHOﬁ YCTAaHOBKH JI€TATE/IbHOT'O arlriapara,

YMmeHus:

Pacuer ra3orMHaMHU4UyeCKHUX IIpoLecCOoB IIpU B3aI/IMO,ZLEI‘/JICTBI/II/I BBICOKOYHTA/BITUAHOTO IIOTOKA C
JieTaTe/IbHbIM allllapaTOM;,;

HAB8bIKU.
OLIEHKa d3pOoJrHaMHnyeCKUX XdPdKTEPUCTHK, MeXaHHMUYeCKHUX u TeIlJIOBbIX Harpys3ok Ha

BOB,ELYX03&6OPHI/IK 3HepF€TquCKOﬁ YCTaHOBKHU I'III€P3BYKOBOI'O JIETATE/IbHOT'O arlriapdra.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Tucuynmna TA3OAUHAMMKA U TEINTOOEMEH BBICOKO3HTAJ/TBITUMHBIX
MMPOLTECCOB siBasieTcs JUCIUTUTHHOM YacTH, (pOPMUPYyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX
OTHoIIeHHUH 0;10Ka 1, mporpaMMbI IOATOTOBKY 110 Hanpas/enuto 24.03.03 Baarucmuka u
2u0poaspooUHaAMUKAa.

CogepxaHue JUCLIUIVIMHEL SB/sieTCs jJorndeckuM npogospkenneM auciuiuive: TEIVIOITIEPEJAYA,
TEIUVIOBAA 3AINIATA, ADPOJMHAMUWUYECKOE W TEIUVIOBOE IIPOEKTUPOBAHMUE,
MEXAHUKA XUAKOCTU N TA3A.

I[TpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHEIE ¥ 00yUaroIierocs A0 Havyana U3yyeHHs AUCLUTUIHBL:

¢ OIIK-1 — CrniocobeH PUMEeHSITh eCTeCTBeHHOHAYUHbIe U 00I[eMHXeHepHbIe 3HAaHWs, METO/IbI
MaTeMaTU4eCKOro aHa/lr3a U MOJIe/TMPOBaHUs, TEOPETUYeCKOTO 1 IKCITIePUMEeHTAIbHOTO UCC/Ie/JOBaHKS B
rpodheCCUOHATLHOM JiesITeTbHOCTH

¢ OIIK-5 — CriocobeH UCIO/b30BaTh COBPEMEHHbIE MTOX0/IbI U METO/[bI PeIlleHHs TIPodheCcCHOHATBHBIX
3a/1au B 00/1aCTH aBUALIMOHHOM 1 PaKeTHO-KOCMUUECKOM TEXHUKHU

¢ OIIK-6 — CriocobeH UCMO0/Ib30BaTh COBPEMEHHBIE TIOAXO/AbI U METO/bI PELIIEHUs 3a/jau PaKETHO-
KOCMHUUECKOHM TEXHUKH C YUeTOM a3pOAMHAMUYeCKUX U OalTMCTUYeCKUX MapaMeTpoB

¢ TICK-2.2 — Crioco6HOCTL MOHUMATh (PU3NYECKYIO CYIITHOCTh a3pPOTHAPOra30[UHaMHUeCKUX TIPOL[ECCOB
U MPOI[eCCOB TeryioobMeHa U pa3pabarbiBaTh METO/I0/IOTUY UCCIEI0BAHUM 3/1IEMEHTOB KOHCTPYKIIH
W3/Ie/THI aBUAI[MOHHOW M PaKeTHO-KOCMHUECKON TeXHUKH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHue Ppas3fieyioB U JUNAKTHYECKHUX eJUHHUIL]

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

BCEI'O
Jlekuun
JlaGopaTopHbIi
MPAKTHKYM
IIpakTHyeckue
3aHATUA

CamocrosTenbHas
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-2.1

Pazpen 1. O6uye cBejleHHs 0 BBICOKOIHTA/IBIMIHBIX NPoIjeccax.
Knaccuueckas Teopusi TedeHHi ¢ 60/IbIIMMH CBEPX3BYKOBBIMH CKOPOCTSIMH.
VcTopuueckas cripaBka. MecTo OTeUeCTBEHHbBIX YUeHbIX B Pa3BUTHU JJAHHOK
obactu 3HaHui. Teuenus raza ¢ 60/IbIION CBEPX3BYKOBOMH CKOPOCTBEO. TomnHa
yAapHoro ciosl. [IpefielbHOe pellieHye fi/isi TOHKOTO yJapHOTo C/10sl. 3aKOH
conporus/enust HeloToHa, popmyna By3emaHa, MeTo/| IOrpaHUYHOTO C/I0sl M 3aKOH
TIOCKUX ceueHuH. Vicrnonb3oBaHre KOHEeYHbIX COOTHOLIEHUH Ha ra30MHaMH4eCKHX
paspbiBaX. BimsiHvie Masioro 3aTynieHus KpOMKH J1eTaTe/IbHOTO anmapara.
OnTrMU3aLys a3poJMHaMUYecKrX GopM, CBsA3b C TeOpHel ONTUMAbHBIX YAapHO-
BOJIHOBBIX CHCTeM U B3aUMO/eHCTBUs ra30MHaMUYeCKHX Pa3pbiBOB.

15

20

(1)]/[3HKO-XI/IMI/N€CKHMH TIpeBpaleHUsIMU.

Paszpen 2. dusuyecKue M MaTeMaTHYeCKHe MOJie/TH THIeP3BYKOBbIX TedeHHH.
DU3MKO-XMMHYeCKHe MPOLIeCcChl B ra3e MU rUIep3ByKOBBIX CKOPOCTSIX MOIETa.
Du3nyecKye MO/ TeueH!st HeDaBHOBECHBIX cMeceii ra3oB. CKOpoCcTH
penakcalM ¥ XMMUUYeCKUX peakijuid. ITosiHast cucTema ypaBHeHH /iBr>KeHHs ras3a C

19 10

20

Pazgen 3. OcHOBHBIE BH/IbI H CBOMCTBA Te

i, dop XCA PpH

HeCOBepIIeHHbIM pea/lbHbIM ra3oM.

00TeKaHHH Te/l THIEP3BYKOBBIM MOTOKOM. CHIbHBIE ylapHble BOHBL. 30Ha
penakcalyu 3a yAapHbiM GppoHToM. CTPYKTypa 1 HeKOTOpPble CBOMCTBA YpaBHEHUH
TeUeHHs peaslbHOro rasa. HpOCTbIE BOJIHBI B 3aMOPOKE€HHBIX Y PABHOBECHBIX
TeUeHUsX. Hapa,qoxc ABYX CKOpOCTEﬁ 3BYyKa. HeHTpHpOBaHHaﬂ BOJ/IHA B
HepaBHOBeCHOM rase. O6Luii 3aKOH 10400us TUIeP3BYKOBOro 00TeKaHusl Tes

Py

25 12

13

20

Paspen 4. Bsi3kue runep3ByKoBble TedeHHs. VIHTerpasbHblil yueT BIUsSHUS
peanbHbIX CBOJCTB Tra3a B BLICOKO3HTA/ILITMIHOM CJI0€. HpOCTpaHCTBeHHl:Ie
TeueH!s OKOJI0 l'lpl/ITyTl]IéHHl:IX TeJ. Tpeyrom)Haﬂ TJlaCTUHA C I'lpl/lTyl'[/'léHHblMl/l
KpoMKamH. Knaccudukarys pexxumMoB o6TeKaHHs TUIIEP3BYKOBOIO arapara.
Bsi3kuit yaapHsli c10i. Pe)KHMbl B3aMMOZEHCTBHYS, TOrPaHUYHOTO CJ10S,
TepexofiHbIN U CBOOOAHOMOIEKY/IIPHEI. Posib yueTa BS3KO-HEBS3KOTO
B3aHMOA€l>’ICTBHH B 3a/lauax COBpeMeHHOﬁ runep3ByK0130171 a3pOUHAMUKHU. METO/IU)I
JIOKa/IbHOM ra30MHaMUKH B THIIeP3BYKOBBIX TeYEHHSIX.

28 14

14

20

Paspen 5. TenioBble NOTOKH K NOBEPXHOCTH FUIeP3BYKOBOIO JIeTaTe/IbHOr0
anmapara. Hekotopble MeTO/ibl pacuéTa KOHBEKTUBHBIX TeI/IOBBIX NOTOKOB K
npocTeiinm TesiamM. COOTHOLLEHHsI, OMMCHIBAIOLL{KE IAMUHAPHBINA U TyPOy/IeHTHbIA
cnioit Ha knuHe. ®opmynsl O3s-Pugnena, Kemna-Puagena. PaguaiionHo-
paBHOBecHasi Temniepatypa. ®opmysiel ApTypa U YunesiMca. Petenue I'ynnapza st
3aMOPO)KEHHOT'0 ITOrPaHMYHOrO C/I0S1 Ha KaTa/MTHUeCKoii cTeHke, MHrepa - ¢
Y4ETOM peakLiyii B TOrpaHMYHOM CJ/I0e 1 Ha cTeHKe. OcO6eHHOCTH TaMUHAPHO-
TypOyJIeHTHOTO Nepexofia B THITeP3BYKOBBIX TeUeHHsIX. PelaMUHapH3aLyst.

21

12

20

Bcero 3a 8 cemecTp

108 52 26 13 13

56

100

Bcero no gucuuninHe

108 52 26 13 13

56

100

3.2. AyAUTOPHBII NPAaKTUKYM

Homep u HaumeHOBaHMe
pa3je/na JUCHUATUTHHBI

Tema MNPAKTHYECKOIr'o 3aHATUA

Oo0neMm,

ayA.
qacoB

Pasgen 1. O6imue cBejeHHs 0
BBICOKOSHTAJTBITUHAHBIX
niporjeccax. Kimaccuueckas
TeopUst TEUeHUH C GOBIITMMH
CBEPX3BYKOBLIMU CKOPOCTSAMH.

OcHOBBI MeTO/]a XapaKTePUCTHK JJIs1 pacyeTa TeueHHUH rasa

¢ 60/bIIION CBEPX3BYKOBOM CKOPOCTBIO. D/leMeHTapHbIe
3a/lau MeTo/ja XapaKTepPUCTHK

Pazgen 2. ®usnueckue 1

MaremMaTh4yecKule MOZenu
TUI1eP3BYKOBBIX TEUEHHH.

I[Tpsimast 3azaua pacuera ra3oBbIX TeUeHUH ¢ OOIbILOH
CBEpPX3ByKOBOM CKOPOCTBIO

PacueT B3aMMO/IEMCTBUSI KOCOTO CKAuKa YIJIOTHEHUS C
noc/eytoIei BOHON pa3peKeHust WK CKaTus

Paszpen 3. OcHOBHBIE BU/BI U
CBOICTBA TEUEHUH,
(hOpMUPYIOLIUXCS PU 00TeKaHUU
TeJI TUNIEP3BYKOBBIM TOTOKOM.

Pacuet aspogmHaMuueCKUX XapaKTePUCTHK I1JI0CKOTO
TeJia, COBEPIIAIOIIEro MOoJIeT ¢ HOMBIIION CBEPX3BYKOBOM
CKOPOCTBIO, [10 CAMOCTOSATE/IbHO Pa3paboTaHHbIM
rporpammam

Pasgen 4. Ba3kue rurnep3ByKOBbIe
TeUeHUsl.

PacueT a3poriHaMHU4eCKUX XapaKTePUCTHK TIJIOCKOTO
TeJsIa, COBepLIAKOLIero 1ojeT ¢ O0JIbIION CBepX3BYKOBOM
CKOPOCTBIO, C UCIIOb30BaHHEM MeTO/ia BOJIH M CKauKOB

6

23110




Pasgen 5. TerioBbie NOTOKU K
TOBEPXHOCTU TUIeP3BYKOBOTO
JleTaTe/IbHOIO arnrapara.

CpaBHeHHe pe3y/bTaToOB pacueTa adpoArHAMHUECKUX
XapaKTePUCTHK IIOCKOTO TeJla, TIOJTYYeHHBIX Pa3TuYHBIMUA
MeTO/laMH.

Ananu3 Pe3y/ibTdTOB, ITOJIYUE€HHBIX B XO4€

MPAKTUYECKUX 3aHSITUH 1 Tab0paTOpHBIX pabor,
odopmIeHUe U 3all[UTa OTUETa

Bcero 3a 8 cemectp

=
8]

3.3. JTaGopaTopHbIi NPAKTHKYM

Oo0neMm,
Ne Homep 1 HanMeHOBaHue
Tema /1a00paTOPHOro MPaKTHKyMa aya.
n/n pa3jena JUCIUNIUHBI
4acos
Pasgen 3. OcHOBHBIE BUJIBI U
N N Pacuet aspofiHaMHUueCKUX XapaKTepUCTHK TIJIOCKOTO Tera,
CBOICTBA TeUEHUH, o o
COBEPIIIAIOIIEro MoJeT C OOJBIION CBepX3BYKOBOU
1 |dbopmupyromuxcs npu 4
CKOPOCTBIO, C MOMOLLbIO NMPUK/IAJHBIX TPOrPaMMHBIX
00TeKaHWU TeJl TUTIEP3BYKOBLIM N
MaKeTOB BbIUMC/IUTETBHON a3pora3ofuHaMUKN
ITIOTOKOM.
PacueT aspoiHaMHU4YeCKUX XapaKTepUCTHK TIJIOCKOTO Tefa,
9 COBepIIAOIIEero MoJjeT ¢ OOBIION CBePX3BYKOBOU 3
CKOpOCTBIO, C UCI0JIb30BaHKeM MeToza HeroToHa
Pasgen 4. Bsizkue (pubMKeHWEe «HBIOTOHUAHCKOTO YAapHOI'O C/I0S»)
TUIEP3BYKOBbIE TEUEHUSI. PacueT aspoiiHaMHUueCKUX XapaKTepUCTHK TIJIOCKOTO Tera,
3 COBEPILAIOIIIEr0 MOJIeT C OO/BIION CBEPX3BYKOBOU 3
CKOPOCTBIO, C UCI0/Ib30BaHHEM METO/a KacaTeabHbIX
K/IMHBEB
Paspen 5. TeriioBele OTOKY K |PacyeT aspofrHaMUYeCKUX XapaKTepUCTUK IIJIOCKOrO TeJa,
4  |TOBEPXHOCTH TUIEP3BYKOBOTO |COBEPIIAOILETO TOJIET C TUTIEP3BYKOBOUM CKOPOCTHIO, C 3
JieTaTe/IbHOTO anrapara. yueToM (U3NKO-XUMHUUeCKUX TTPeBpalleHuit
Bcero 3a 8 cemectp 13
3.4. CamocrosTennbHas pabdora crygenrta (CPC)
No Homep 1 HaumeHOBaHMe pasjiesia Oomem,
Copep)xaHue yueOHOro 3aaHus
n/n AUCLIUIINHBI JacoB
Pazgen 1. O61mue cBefieHNs 0
1 BBICOKOSHTABIUUHLIX MpoLieccax. [TpopaboTKY JIEKIMOHHOTO MaTepuana u 8
Knaccuueckast Teopusi TeueHU# ¢ O0/IBIIMMKA | yu4eOHO-MeTOAUYeCKOW JINTePaTyphl.
CBepX3BYKOBBIMU CKOPOCTSIMU.
9 Pazpen 2. ®usnueckue U MaTemMaTUueCcKre [TpopaboTKY JIEKIMOHHOTO Marepuana u 9
MO/Ie/T TUTIeP3BYKOBBIX TeUeHHA. yueOHO-MeTO/IUe CKOM JINTEPaTyPhI
. [TpopaboTKH JIEKIIMOHHOTO MaTepyasa u
Pazgen 3. OcHOBHBIE BU/IbI B CBOMCTBA bop KI{MOHE p
o yueOHO-MeToZIMUeCKOM JINTepaTyphbl.
3 |TeueHui, (hOpMUPYIOUUXCS TIPH 0OTEKAHUH 13
[ToaroToBka K j1abopaTopHbIM paboTam 1
TeJI TUIMeP3BYKOBBIM MOTOKOM. N
HarucaHue OTYéTa.
[TpopaboTKY JIEKIMOHHOTO Marepuana u
yeOHO-MEeTOINUeCKOU JTUTEPATYPBI.
4 |Paspen 4. Bs3Kye TUIIep3ByKOBbIE TeUeHUs. y A batyp 14
[ToaroToBka K j1abopaTopHbIM paboTam 1
HamnucaHue OT4éTa.
[TpopaboTKY JIEKIMOHHOTO MaTepuana u
5 Pazgen 5. TeryioBble MOTOKU K TIOBEPXHOCTH  |yueOHO-METOuueCKOU JTUTEPATyPhI. 12
CUIEP3BYKOBOIO JIeTaTeIbHOrO anrapara. [MToAroToBKa K 1ab0paTopHBIM paboTam U
HamnucaHue OT4éTa.
Bcero 3a 8 cemectp 56
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
12 3 45| 6 7 8/9| 10 11 12 13
8 JIP, TekK P JIP, TekK P TexkK
7 23110




YcnoBHbIe 00603HAUEHUS:
e [IP — puarHOCTHUeCKasi paboTa;
¢ JIP — naboparopHasi pabota;
e TekK — Bompocs! J/151 TEKYILEro KOHTPOJIS.

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTYI€HTOB TIPOBOJUTCS B JUCKPETHbIE BDEMEeHHbIE HHTePBA/IbI B
creayommx popmax:
e UArHOCTUYECKas pabora;
e jabopaTopHasi paboTa;
e BOIMPOCHI /|5l TEKYIIIET0 KOHTPOJIS.

HpOME)Ky'TO‘lHaH dTTecTalus IMIpOBOJUTCA B CI)OPMaX:
¢ DK3dMeH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A.T. Tony6es, A. C. Emuxun A.C., B. T. Kanyrun. Aspogunamuka. M.: V3a-Bo MI'TY um. BaymaHa.
3onotas kosnekuus, 2017, s51. pec.
2. A.T. Tony6es, A. C. Enuxun A.C., B. T. Kanyrun. . Aspogunamuika. M.: za-so MI'TY um. H. 3.
Bbaymana, 2017, 35. pec.
3. B. [I. BepkyT, B. M. [lopoietko, B. B. KoryH. . HepaBHOBecHbIe (hM3UKO-XUMHUECKHE MPOIIeCChl B
TUNep3BYKOBOW aspofrHaMuKe. M.: DHeproatomuszar, 1994, si. pec.
4. B. H. Emenbsnos, B. A. Aaucumos, Y. B. TetepuHa. . MogenvpoBaHye BHICOKOUHTEHCUBHBIX
niporjeccoB. CIT6.BT'TY "BOEHMEX" um. /. ®@. Yctunoga, 2013, 371. pec.
5. W. A. Banaranckuii. . OCHOBBI Oa/l/TMCTUKY U aspoguHaMuku. HoBocubupck: HI'TY, 2017, s51. pec.
6. K. H. Bonkos, B. . 3anpsiraes, B. H. EMenbsiHoB. . Busyanu3aius JaHHBIX GHU3AUECKOT0 U
MaTeMaTHh4yeCKoro MO/Ie/TMPOBAHMS B ra30BOM quHamuke. M.: ®DU3MATIINT, 2018, 6 3K3.
7. K. H. Bonkos, B. H. EMenbsHOB. . BeruncivrenbHbIe TEXHOJIOTMH B 3a/jadaX MEXaHUKU XKUJKOCTU U
rasza. M.: ®U3SMATJINT, 2012, 63 3k3.
8. M. T. Mowuicees. . Tpenue u Teryiooomen B aspoauHamuke. CI16.BI'TY "BOEHMEX" um. [T. @.
Ycrtunoga, 2010, 3. pec.
9. M. I. Moucees. . OcHoBbl asporasoguHamMuku. bBI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2006, 351. pec.
10. C. B. Benog, {1. B. Konzpos, E. B. Ocurnog. . I'unep3BykoBast aspoauHamMmuka. OpeHoypr: 13a-so OI'Y,
2017, an. pec.
11. }O. K. MeHb1akoB. . I'unep3sykoBble jieTare/ibHbIe arraparsl ¥ BO3AYIIHO-KOCMUAYeCKUe cucTemsl. M.:
CnyTtHuK +, 2018, 351. pec.
12. FO. M. LupkyHos, H. B. Tapacosa. . MeTop! BO3MYILeHHI B 3aiauax aspoguHamuku. CI16. BT TY
"BOEHMEX" um. . ®. YctuHosa, 2007, 39 3k3.

5.2. JononHuTe/bHas MTeparypa 1o AUCLUILIIHE:

1. B. B. JlynéB. . TeueHre peaybHbBIX Ta30B ¢ OOMBIIMMU cKOpocTsMU. M.: @U3IMATIINT, 2007, 3 9K3.
5.3. Ilepuogrueckue U3gaHust:

1. N3BecTtusa Poccuiickoli aka/ieMUM pakeTHBIX U apTWIJIEPUMCKUX HaykK.

5.4. TlepeueHb peCypcoB HH(POPMAI[HOHHO-TE/IEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIATUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/ — ®yHznamenransHasi oubmoteka BI'TY «BOEHMEX» um. 1.®. YcTruHOBa;
2. https://urait.ru/ — O6pa3oBarenbHas 1iathopma «FOpaiiT». [I/1g By30B U CCy30B..

CorpeMeHHbIe podeccroHabHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTaTbHBIX UCC/IeI0BaHUH.

WHbopmalioHHbIe CTIpaBOYHbBIE CUCTEMBI:
1. Tex3kcriept — MIHGOpMAaIMOHHBIM ITOPTa/l TEXHUUYECKOTO peryivpoBanusi: HopMbl, mpaBu/ia, CTaHAAPTEI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrantIntoc- nH(oOpMalioHHbIH [TOpTaa paBoBOM MH(POPMALUH.

5.5. ITporpamMmmHOe obecrieueHue:

1. Ansys Multiphysics 2019 Teaching Advanced,;
2. Matlab 2015a SP1.

5.6. H(dopmaliMoHHbIe TeXHOJIOTUU:



B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. Ansys Multiphysics 2019 Teaching Advanced;
2. Matlab 2015a SP1.

6.3. JTaGopaTopHbIe 3aHATHA:

1. YcTaHOBKa /1/1s1 U3yUeHUs] UCTeUeHUs rasa u3 6asioHa.

6.4. Ilpouee:

1. pabouee mMecTo mperofaBare;isi, OCHallleHHOe KOMITbIOTEPOM C JJOCTYTIOM B VIHTepHeT;
2. paboune MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
I/ paboThI B 37IEKTPOHHOM 06pa3oBaTebHOU cpejie.
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ITpunoxenue 1
K paboueii mporpaMme JUCIHTUTHHBI
T'A30JVMHAMUKA U TEINTOOBMEH BbICOKO3HTAJIBIIMUHBIX ITPOLIECCOB

AnHoTanusa paboueii nporpaMMsl

Oucipnuaa TABOAUHAMMKA ¥ TEIDIOOBMEH  BBICOKOJHTAJIBITMMHBIX
ITPOIIECCOB sBisieTcs  AMCLMIUVIMHOW 4acTH, (OPpMHpPYyeMoOM yUaCTHHKAaMH 00pa3oBaTe/IbHbIX
oTHomIeHHWH Osoka 1, mporpaMmbl TMOArOTOBKKM IO  HampasiaeHuto 24.03.03 Baaaucmuka u

2udpoaspoduHamuka. [ucuuriiHa peanu3yercs Ha Qakynerete A PakeTHo-kocMudeckoW TexHuku BI'TY
"BOEHMEX" um. [I.®. Ycrunosa kadezapoit A9 ITNTASMOTA3OAMHAMUKA U TEIVIOTEXHUKA.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
TICK-2.1 CriocobHOCTb pa3pabatbiBaTh (pr3MUecKrde W MaTeMaTHueCKHe MO/IeJT COBOKYITHOCTH TPOIECCOB
a3pOTU/IpOra30IUHAMHUKH U TeTI000MeHa.

Cojiep>kaHrie TUCLIUTTUHBI OXBaThIBaeT KPYT BOMPOCOB, CBSI3aHHBLIX C ra30BOM JUHAMHUKOW U TETIO0OMEHOM B
BBICOKOSHTA/IBITUIHBIX TIPOL[eCCaX, CBSI3aHHBIX C TI0JIETOM I1ePCIIeKTUBHBIX THIEP3BYKOBBIX arraparos.
Marepuan [JUCLIMIUTMHBI JIOJDKEH ObITh TIPe/ICTAaB/eH Ha YpPOBHE, HEOOXOAWMOM /i1 CaMOCTOSITEJTbHOTO
TIPOBe/IeHHsT UCCIeIOBAHUI U Pa3paboTOK B 00/1aCTH MEPCIeKTUBHBIX TUIEP3BYKOBLIX JIETATE/IBLHBIX alnapaToB
YU, B UYaCTHOCTH, WX [IBUraTeJbHBIX YCTAHOBOK. Ba)XHOI YacTbl0 cojiep)KaHusl AUCLIUIUIMHBI SBJSIETCS
03HaKOMJ/IeHUe CTYAEeHTOB C BO3MOKHOCTSIMU TIPUMEHEeHHsT YUMC/IEHHOTO MO/Ie/TMPOBaHUS BBICOKOIHTATBITUMHBIX
TIPOLECCOB.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
¢ jyabopaTopHasi paboTa;
e BOIMPOCHI /iJIsI TEKYIIEr0 KOHTPOJISI.

HpOME)KYTO‘-IHaH dTTeCcTalud rMpoOBOAUTCA B CbOPMaXZ
¢ DK3dMeEH.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpaMMol JUCIUMJIMHEL
TpelyCMOTPEeHbI JIEKI[UOHHBIe 3aHATHS (26 u.), ipakTiueckue 3aHsaTvs (13 u.), mabopaTtopHselii npakTukym (13
4,), caMoCTosITe/IbHast paboTa ctyzaeHTa (56 u).
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IIpunoxenue 2
K paboueii mporpaMme JUCIHTUTHHBI
TA30JVTHAMMUKA " TEIVNIOOBMEH BBICOKO3HTAJIBITUMHBIX ITPOLIECCOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., U3 HUX 52 4. ayJUTOPHBIX 3aHATHM, U 56 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa uac

Pazgen 1. O0mue cBeieHHs 0 BHICOKO3HTA/IBIMIHBIX Mponeccax. Kiaccuueckasi Teopusi TedeHHH €
00/ILLIMMH CBePX3BYKOBBIMH CKOPOCTSIMH.

M. I". Mowucees. . Tpenue u TeryioobmMeH B
aspoguHamuke: CIT6.BT'TY "BOEHMEX" um. []. ®@.
YctuHOBa, 2010 (1)

N. A. Banaranckuii. . OCHOBbI 6a/UTUCTHUKY U
aspoguHamuku: HoBocubupck: HI'TY, 2017 (1, 2)
B. B. JIyHés. . TeueHue peasibHbIX ra30B C
OosbiMu ckopocTsamu: M.: ®U3IMATIINT, 2007
€
C. B. benog, f. B. Konzpos, E. B. Ocuros. .
I'uriep3ByKoBast aspoprHaMuka: OpeHOypr: 1U31-Bo
ory, 2017 (1, 2)

1O. K. MeHnb111aKoB. . ['Mriep3ByKOBbIe jleTaTe/IbHbIe

ITpopaboTKH JIEKIIMOHHOTO MaTepuaa u Cax
BHO-METOMMUCKOMN TTEDATYDEL anraparbl ¥ BO3[yLIIHO-KOCMUYeCKHe CUCTeMBbI: M.: 8
yHe a paTypel. CriyTHHK +, 2018 (1, 2)
A.T.Tony6es, A. C. Enuxun A.C., B. T. Kanyrus. .
AspoguHamuka: M.: N3p-so MI'TY um. H. 3.
baymaHna, 2017 (1, 2)

B. H. EmenbsiHoB, B. A. Anucumos, U. B.
TerepuHa. . MofienvpoBaHie BEICOKOMHTEHCUBHBIX
niporjeccos: CIT6.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2013 (1)

K. H. Bonkos, B. U. 3anpsaraes, B. H. EmenbsaHOB. .
Busyanu3arus jaHHBIX (GHU3UUECKOTO U
MaTeMaTH4yeCcKOro MoJe/IMpOBaHs B Ta30BOM
IuHamuke: M.: ®U3MATIINT, 2018 (1)

Wrtoro no pasgeny 1 8
Pa3pen 2. du3nueckue 1 MaTeMaTHUeCKHe MO/e/TH TUNEeP3BYKOBbBIX TeUeHHH.
ITpopaboTKY JIEKIIMOHHOTO MaTepuasa u B. B. JlyHnég. . TeueHue peanbHbIX ra3oB C 9
yueOHO-MeTOAMUEeCKOH JINTePaTyphI OosbiMu cKopocTsmu: M.: ®U3IMATIINT, 2007
3)

B. [I. bepkyT, B. M. [Topomenko, B. B. KosryH. .
HepaBHoBecHbBIe PU3NKO-XUMUUECKHE TTPOLIECCHI B
TUIepP3BYKOBOI aspofiHamMuKe: M.:
OHeproaromu3gar, 1994 (1, 2)

B. H. EmenssaHoB, B. A. Auucumos, 1. B.
TetepuHa. . MogenvpoBaHrie BBICOKOMHTEHCUBHBIX
nporieccoB: CIT6.BT'TY "BOEHMEX" um. 1. @.
YctrHoBa, 2013 (4,5)

C. B. benos, . B. Konzpos, E. B. Ocurnos. .

13 23110



I'uriep3ByKoBast aspoiviHamuKa: OpeHOypr: 131-Bo
orvy, 2017 (3)

Wroro no pasgeny 2

9

Pa3gen 3. OcHOBHBIE BH/BI H CBOWCTBA Te4eHH#, (OPMHUPYIOIIMXCSA TPU 00TeKaHUH TeJT

runep3ByKOBBIM ITIOTOKOM.

ITpopaboTKH JIEKIIMOHHOTO MaTepuaa u
yuebHO-MeToANYeCKOM TUTePaTyPhl.
IToaroroBka K j1abopaTopHbIM paboTam
U HarucaHue OTuéTa.

K. H. Bonkog, B. H. EmenbsHoB. .
BorurcnurenbHble TEXHOMOTUH B 33iauax MeXaHUKU
JKUAKOCTU U ra3za: M.: ®U3MATIINT, 2012 (3)
B. H. EmenssHoB, B. A. Auucumos, 1. B.
Terepuna. . MogenmupoBaHye BBICOKOUHTEHCUBHBIX
npoueccos: CII6.BI'TY "BOEHMEX" um. 1. .
YctuHoga, 2013 (5)

M. I". Moucees. . Tpenue u TeryioobmMeH B
aspoguHamuke: CI16.BT'TY "BOEHMEX" um. []. ®.
YctuHOoBa, 2010 (5,6)

C. B. Benos, . B. Konzpos, E. B. Ocurnos. .
I'uriep3ByKoBast aspoprHaMuka: OpeHOypr: WU31-Bo
orvy, 2017 (4)

B. B. JIyHég. . TeueHue peasibHBIX ra30B C
OosbiMu ckopocTsmu: M.: ®U3IMATIINT, 2007

3

13

Uroro no pa3geny 3

13

Paspen 4. Bsi3kue runep3ByKOBbIe TeUeHHsI.

ITpopaboTKH JIEKIIMOHHOTO MaTepuara u
yueOHO-MeTOANUECKOHN JIUTepaTyphl.
IToaroroBka K j1abopaTopHbIM paboTam
Y HalMcaHue OTYéTa.

A.T.Tony6es, A. C. Enuxun A.C., B. T. Kanyrus. .
Aspopnnamuka: M.: U3p-so MI'TY um. H. 3.
baymaHna, 2017 (3, 4)

B. B. JIyHés. . TeueHue peasibHbIX ra30B C
OosbiMu ckopocTsamu: M.: ®U3IMATIINT, 2007
4
M. I'. MowuceeB. . OCHOBBI a3pOra3ojuHaMUKHU:
BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2006
(3.4)

C. B. benos, . B. Konzpos, E. B. Ocurnos. .
T'unep3ByKoBas aspoarHamuka: OpeHOypr: M31-Bo
orvy, 2017 (4)

FO. M. llupkyHog, H. B. TapacoBa. . MeTo/ib1
BO3MYIIleHUH B 3a/jauax aspopuHamuku: CI16.BTTY
"BOEHMEX" um. [I. ®. YctuHoBa, 2007 (1)

14

Wrtoro mno pasgeny 4

14

Pa3ne11 5. Ten/10BbIe MOTOKHU K IMOBEPXHOCTHU r'MII€P3BYKOBOI'0 JIETATE/IBHOI'O allliapdrd.

[TpopaboTKy JIEKLIMOHHOTO MaTepHaa u
yuebHO-MeToANYeCKOM JIUTePaTyphl.

M. I'. Mowucees. . OCHOBBI a3pOra3ofuHaMUKH:
BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2006 (2)
K. H. Bosnkos, B. U. 3anpsraes, B. H. EmenbsHOB. .

Busyanu3aiius faHHbIX (PU3HUeCKOro U

TIoAroToRKa K 1aGOpATOpHBEIM paboTam MaTeMaTHyeCKoro MO/Ie/TMPOBAaHUSI B Ta30BOU 12
A HATMCAHMe oTsTa JvHamuke: M.: DU3MATIIUT, 2018 (1-3)
) A.T.TonyGes, A. C. Enuxun A.C., B. T. Kanyrus.
Aspogunamuka: M.: 3n-so MI'TY nm. baymana.
3onotas kortekus, 2017 (1)
Wrtoro no pasgeny 5 12
14 23110
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IIpunoxenue 3
K paboueii mporpaMme JUCIHTLUTHHBI
TA30JVTHAMMUKA U TEIVZIOOBMEH BBICOKO3HTAJIBITUMHBIX ITPOLIECCOB



