





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CTPYVHBIE TEUEHUA

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

IICK-09 — criocobHocTh pa3pabareiBaTh ra300TBOJSIIHE CUCTEMBI MyCKOBBIX YCTPOMCTB U yCTPOMCTBA ISt
CHWKEHUsI BO3/IeHiCTBUS TTOTOKOB ra3a pakeTHbIX JBUraTesiel Ipu cTapTe pakeT

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-09

3HAHUS:

* Ha YPOBHe TpeJCTaB/IeHUH - 3HaTh O TUIax CTPYMHBIX TEUEHWM, CTPYKTYpe CBePX3BYKOBOIO TeUeHMs,
ra3ofilMHaMHUYeCcKUX 37eMeHTaxX (M303HTpoIMYecKas 30Ha, Tajaroljie M OTpaKeHHble CKAYKW YIIOTHEHMS,
HepeTy/sipHOe OTpakeHHe, CJIONW CMeIIeHus], pa3rOHHas 30Ha, M300apuyeckast 30Ha U Ip.), COCTaBIISIOMINX

CTpyUWHOe TeueHue U (HU3NUeCKUX TPoLieccax, MPOTeKarwluX B HUX;

* Ha YPOBHE BOCTIPOU3BE/|eHUSI 3HATh CTPYKTYPY CTPYWHOTO TEeUeHUs], a TAKXKe CYII[eCTBYIOIIe MeTO/IbI
PacyeTHOTO U 3KCIEPUMEHTA/TLHOTO OTpe/ie/leHrs] Ta30AMHaMUYeCKUX TapaMeTPOB CTPYMHBIX TeueHWH, UX
TperMy1L[eCTBa, HeJOCTaTKX U YC/I0BUS IPUMEHEeHUS;

* Ha YpPOBHe TMOHUMaHUsl 3HaTh (U3NUeCcKHe MPOoLiecchl, 00ycnoBMMBaroie GopMUpPOBaHe CTPYHHOTO
TeueHWsi, 0COOEHHOCTH pacripefielieHUsi Ta30AUHAMAYECKUX TIapaMeTPOB B TIPOJONBHOM U TIOMIEPEeuHOM
HarpaeJieHUH 1 CIIOCOObI SKCIIEPUMEHTAILHOTO OTIpe/ie/ieHUs Ta30jMHaMUUYeCKHX 11apaMeTpoB.;

YMeHUs:

* TeopeTHUeCKWe: yCBOeHWe (PU3MUeCKWX OCHOB TIPOLIeCCOB, TPOTEKAIUX TpU (OPMHUPOBaHUU
CTalMOHApHOT0 U HeCTallIOHApHOTO CBEPX3BYKOBOIO CTPYWHOIO TeUeHHsI U 3HaHHe JOCTOMHCTB U HeJ,0OCTaTKOB
pacyeTHLIX METOZIOB, a TaKXKe 3KCIIepUMEeHTA/IBHBIX CII0COO0B orpe/esieHus Ta30MHaMUYeCKHUX 11apaMeTpoB B

CBEPX3BYKOBBIX CTPYUHBIX TEUEHHSX;

* TIpaKTHMUeCKHe: KCIOb30BaHHE H3yueHHBIX MeTOZOB pacueTa CTPYWHBIX TeueHWW [Jis pellieHust
TPUKJIAZHBIX 3a7la4, BO3HUKAIOIUX TTPY TIPOEKTUPOBAHUY CTAPTOBBIX KOMILIEKCOB U TEXHUUECKUX CPEJCTB.;

HaBbIKU:

* 3HaHHe DACUYeTHbIX METOAOB U 3KCIIePHMEHTAa/lbHBIX CIOCO0OOB OIpeZesieHus] ra3ofrHaMA4YeCcKUx
rapaMeTpoB;

* ompefie/ieHde TlapaMeTpPOB CTPYWHBIX TeueHWi [/s1 pa3NU4HbIX YCAOBHUM MCTeUeHHs] C TOMOLIbI0
MIPUK/IaJHOTO TIPOTPaMMHOT0 00eCrieyeHus;

* yMeHHe aHaJIM3UPOBAaTh U MPaBWJILHO MHTEPIIPEeTUPOBATh [T0/TyUeHHbIe pe3y/bTaThL..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuctynmuaa CTPYWUHBIE TEUEHWS spnsieTcs AUCIUAIUIAHON YacTH, popMHpyeMoii
y4acTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHUH 0/10Ka 1, mporpaMMbl MOATOTOBKY T10 HarpaBsieHuto 24.05.01
IlpoexmuposaHue, npou3800CMe0 U 3KCI/yamayus pakem U pakemHo-KOCMUYECKUX KOMIL1EKCO8.

CogepkaHue JUCLIMILUIVHEBI SBISETCS JIOTU4eCKUM IpogospkenueM aucturuie: PU3UKA, ITAKETHBI
UUC/IEHHOT'O MOJAE/IMPOBAHUSI, PUINYECKOE MOJE/IMPOBAHUE B SIMULINK,
TEPMOINMHAMUKA, UYNMC/JIEHHBIE METO/Jbl JIIPOEKTUPOBAHUSY, JIBUI'ATE/IN
JIETATEJIBHBIX AIITTAPATOB, MEXAHUKA XXNJKOCTHU N TA3A.

Copep>kaHue JUCLUMIUIMHBI SIBASIETCSI OCHOBOM st ocBoeHus: aucuvrivH: TA3OBBIE ITPYBO/bI
CTAPTOBBIX KOMIUIEKCOB, TA30JMHAMUYECKUWE HAI'PY3KU IIPU CTAPTE,
OUBNYECKHUE OCHOBBI ITYCKA.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CniocobeH NpUMeHsTh eCTeCTBeHHOHAYUYHbIe U 001lenH)KeHepHbIe 3HaHUs1, METOAbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZle/TMPOBaHus, TeOPETUYeCKOTO U SKCIIePUMEHTA/ILHOIO UCC/Ie/JOBaHNUS
[U1s1 pellieHNsI MH)KeHePHbBIX 3a/iau IpodeCcCOHaIBHOM JesaTe/lbHOCTH

e OIIK-5 — CriocobeH pa3pabarbiBath (hpu3MueCcKre ¥ MaTeMaTHuecKre MOJe/Ii UCC/le[yeMbIX MPOL{eCCOB,
sIBJIEHUH U 00BEKTOB, OTHOCSILMXCS K TIPOoheCCHOHATBHOM cdepe JesiTelTbHOCTH [JiJisl PelleHHst
VH)XeHepHBIX 3a/iau

e TICK-01 — criocobHOCTH ¢ ucrosb3oBaHreM CALS-TeXHOIOT i OTpe/e/iATh BHELTHUHM 00/IUK U3/e/THH,
pa3pabaTbiBaTh COCTaB ¥ 00bEMHO-MACCOBBIE XapaKTePHUCTUKH CHCTEM, MEXaHU3MOB U arperaros,
BXOJSALINX B PaKeTHBIM WA PAKETHO-KOCMUYeCKUM KOMILIEKC

¢ TICK-02 — crioco6HOCTh MPOBOAUTEL TEXHUUECKOE MTPOEKTHPOBAHUE U3/Ie/IUH PaKeTHOW W PaKeTHO-
KOCMUYECKOH TeXHHUKHU C UCI0JIb30BaHHEM TBepZI0Te/IbHOTO KOMITbIOTEPHOTO MOZIe/TMPOBaHKS B
COOTBETCTBHE C e[JMHOW CUCTEMOUW KOHCTPYKTOPCKOM JJOKyMeHTal[iK 1 Ha 6a3e cOBpeMeHHBIX
NIPOrPaMMHBIX KOMILIEKCOB

¢ TICK-04 — criocoGHOCTb IIPOBOAMTL MaTeMaTHUeCKoe MO/Ie/IMpOBaHKe pa3pabaTbiBaeMOro U3enus U
€ro MO/ CUCTEM [/is1 IPOrHO3UPOBaHUsl (HYHKIIMOHUPOBAHUS, ONTUMU3ALUH, O)KUAaeMbIX PUCKOB U
BO3MOYKHBIX OTKa30B

¢ [ICK-09 — criocobHoCTh pa3pabaThiBaTh ra300TBOASLME CUCTEMBI ITYCKOBBIX YCTPOMCTB U YCTPOMCTBA
JI7Is CHYDKEHMSI BO3ZeliICTBUS TIOTOKOB T'a3a PaKeTHBIX JBUraTesieli Mpu cTapTe pakeT



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3sjie/IoB H AMAAKTHYECKUX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuun

JIaGopaTopHbIit
NPaKTHKYM

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

IICK-09

Paspen 1. Beegenue. 1.1. Knaccudukaius CTpyHHbIX TeueHHit. 1.2. D/1eMeHTbI CTPYHHBIX
TeueHUH U ux cBOHcTBa. 1.3. [TpobieMbl HCCe0BaHNS CTPYHHBIX TeUeHHH.

wu

Paspen 2. Oc € TUIIBI ra KHX Te4eHHH ¥ rasojMHaMHYecKHe
COOTHOIEeHHs! /ISl HUX. 2.1. OCHOBHBIE JJOMYLIeHHs /ISt U309HTPONUUYECKUX TeueHnH 1
aHa/m3 06/1aCTH X MPUMeHUMOCTH 2.2. COOTHOLIEHHUS /IS H309HTPONNYECKHX TeueHnH. 2.3.
YcraHoBMBLIeeCs HCTeUeHHe rasa M3 cocy/ia uepes Manoe otBepcTye. 2.4. OHOMepHOe
CTallMOHapHOe U303HTPOINHYeCKoe CBePX3BYKOBOE TeueHHe rasa B coruie JlaBass (cone PIT).
2.5. AKycTHYecKye BOJHbI ¥ XapakrepucTuku. Konyc Maxa 2.6. Teuenue [Ipangsis-Maiiepa.
2.7. Ilpsimoii ckayok yrnoTHeHus. [laBnenue ITuro. 2.8. Kocoit ckadok ynnoTHeHus. 2.9.
CxeMa CBepX3BYKOBOrO 0OTeKaHHs KOHYC-LIMIMH/PHYecKoro Tesa 2.10. YjapHble BOJHEI.

40

35

20

Paspen 3. TepMopuHaMHKa CTPYHHBIX TedeHuid. 3.1. TepmopnHamuyeckas cucrema. 3.2.
TTapametpbl coctosinus. 3.3. IlepBoe Hauasio TepMoguHaMUKH. 3.4. HeobpaTumebie 1
obparumble nporiecchl. 3.5. CoepiueHHble ra3bl. 3.6. IIpriMeHeHHe epBoro Havana K
obparumMbIM rporieccam. 3.7. KaHoHHueckoe ypaBHeHne cocTosiHusl. CBOOOAHAs SHEPrus U
cBo6o/Hast SHTA/bIHs. COOTHOLIEHHsT B3aMMHOCTH. 3.8. DHTPOIHS U IIPOLIECCHI ITepeHoca.
3.9. Cmecu coBeplieHHbIX ra30B. 3.10. 3aKOH JeiCTBYIOLMX MacC U PUMepsb ero
npuMeHenust. 3.11. PeanbHble rasel B ra3oBoii guHamuke. [luccormanys. KongeHcanyst.

25

22

Paspen 4. Jl03ByKOBbIe H CBePX3ByKOBbIe 0CeCHMMeTPHYHbIe CTallHiOHapHbIe CTPYH.
IIponecchbl TypOy/IeHTHOr0 cMereHus U foropanus. 4.1. TypOy/ieHTHOCTb.
ITpeobpa3oBaHue 5Hepruu B TypOy/leHTHOM cjloe cMelile-Husl. IToHsTHe 0 KonMoroposckom
Maciura6e. 4.2. TypbynenTHast quddy3us B ciioe cMelenust. [Tporjeccsl fjoropanusi. 4.3.
O’KeKLIMOHHbIe TeueHusi Bo3flyxa. 4.4. 3aKOH M3MeHeHHs CKOPOCTHOTO HAropa, KOHL|eHTpaLuu
TIPOZIYKTOB CrOPAHHs! ¥ SHTA/IBIINU MO JJIHe CTPYH. [JanbHO60HHOCTD CTPYH.

14

10

Paspen 5. YaapHOBO/IHOBBIE NIPOL[eCChI B CBePX3BYKOBBIX 0CeCHMMeTPHYHBIX
CTAHOHAPHBIX CTPYAX. 5.1. [[PUUNHBI paiiabHbIX KoeGaHUi ra3a B CBepX3ByKOBBIX
cTpysx. 5.2. CTPyKTYpHbIe 37eMeHTb! MoJis TedeHust. O6Ias XapakTeprucTHKa
rasojMHaMUuecKHX rnpoueccos. 5.3. M303HTpon1ueckas 30Ha. VicTeueHue rasa B BaKyyMm. 5.4.
OcobeHHOCTH TeueHHs B palioHe cpe3a COILIa /i/isl HeZloPaCIMPeHHbIX U MepepaciipPeHHbIX
cTpyit. Bucsumit ckauok ynnorHenus. 5.5. [luck Maxa ¥ oTpa)keHHBIi CKa4OK yTIJIOTHEHHSL.
ITepBasi pa3roHHast 30Ha. 5.6. ObLijast XapaKTepUCTHKA TeueHus B «6oukax» 5.7. CrpyiiHoe
TeueHHe B Pe)XUMe CH/IbHOTO nepepaciuipenys. MicreyeHue B BakyyM 5.8. AKycThyeckoe
Toj1e cBO60AHOM CTPyH. VICTOUHMKHM U3/TyueHNs U OLieHKa [TapaMeTpoB.

19

11

15

Paspen 6. Ocobennocru 6. IX cTpyii. B Berpa u poTa comes Ha
cTpyiiHble TeueHus. 6.1. BiouHbIe CTPYH /IOTHOM U pa3pe)kKeHHOW KOMITIOHOBKH.
Oco6eHHOCTH TeueHHs B MEXXCTPY#iHOM obsactu 6.2.IToHsATHe 06 5KBHUBa/IEHTHOH CTpye 6.3.
BimsiHue BeTpa Ha pacripocTpaHeHue cTpyii 6.4 BimsiHue oBopoTa cores Ha
pacrpocTpaHeHue CTpyH.

10

Paszien 7. HecTanoHapHble CTPyifHbIe TedeHHs MPH 3aMycKe PAKeTHBIX JABUraTe/Iei 1
BBIXO/le Ha YCTAaHOBHMBILMICS pe)XuM (IIaBHYIO CTyneHb TArH). 7.1.ITporiecce! npu
3arycKe pakeTHoro jsuraresst. [TyckoBble BosIHBI 7.2. Ilepexofi OT JOKPUTHYECKOTO peXXuMa
HCTeYeHHs K KpUTHYeCKoMy 7.2. ®OpMUPOBaHHe CBEPX3BYK3BYKOBO# CTpyH. 7.3. Peanu3anust
OTPBIBHOTO U 6E30TPBLIBHOTO PeXKMMa TeueHust B corue. 7.4. TTy/bcaljioHHbIe PeXXUMbL.
Sddexr Nayanna.

15

Paspen 8. IToHsATHe 0 YHC/IEHHBIX METO/JaX PacyeTa CBepX3BYKOBBIX CTPyH. 8.1.
OcHoBHbIe MPo6/IEMBI pacyeT CBePX3BYKOBBIX CTPYii 8.2. TpeboBaHus K pacueTHO# ceTke 8.3.
Tpe6oBanus K MeTozy 8.4. OcoGeHHOCTH MOZeNMpOBaHust TypOy/IeHTHOCTH B CBEPX3BYKOBBIX
ctpysix Metogonorust LES 8.5. MapiueBklit Metoy 8.6. CTpPyKTYpHO-3/1eMEeHTHBIH MeTo/1.

33

11

22

10

Paszpen 9. MeTobl 5KCIepMMeHTa/IbHOI0 HCC/IefloBaHuA cTpyH. 9.1. CreHzioBoe
o6opyzoBaHH1e Ji/ist MOZieTMPOBAHKs BO3AYLIHBIX CTPYH M CTPY#i ropsiuero rasa. 9.2.
M3mepenue craTuueckoro jgapieHust. 9.3. M3Mepenue nomHoro gasneHust. 9.4. Vsmepenus
uncia Maxa ¥ cKopocTy noTtoka. 9.5. VIsMepeHue TemrepaTypsl 1 Teruionepejau. 9.6.
VI3MepeHue MIOTHOCTH NOTOKA. 9.7. ONTHYeCKHe MeTo/Ibl M3yueHHs MOTOoKa.

10

Bcero 3a 8 cemecTp

144

51

34

17

93

100

Bcero no gucuuninHe

144

51

34

17

93

100

3.2. JTaGopaTOpHBIH NPAKTUKYM

Homep 1 HauMeHOBaHMe pa3jena
AU CLIUTL/THHBI

Tema 1a6opaTopHOro NpakTHKyMa

Oo0neMm,

ayp.
JacoB

Paszpen 2. OcHOBHBIE TUMBI Fa30AWHAMUYE CKUX
TeUeHU Y ra3ouHaMUuecKre COOTHOIIEHUSI
[JIS1 HUX.

JlaBamns

Pacuer OITHOMEPHOI'0 TeUeHHs I'a3a B COILIe

Paspen 4. JJ03ByKOBbIe U CBEPX3BYKOBbIE
0CeCHMMeTPUYHBbIE CTAllMOHAPHBIE CTPYHU.
ITpoueccr! TypOy/IeHTHOTO CMeILeHUs 1
[OTOpaHusl.

PacueTr uameHenus Hariopa U TeMIiepaTypsbl
TOPMOXXE€HUA T10 [JIMHe CTPYH

Pa3zpen 5. YnapHOBO/THOBBIE POLIECCHI B

6

PacueT 0ceCUMMETPHUUHOM CBOOO/HOM




CTALMOHAPHBIX CTPYSIX.

CBEPX3BYKOBBIX O0CeCMMMEeTPHUYHBIX

CTal[MOHApHOW CBEPX3BYKOBOH
Hen300apuyeckol CTpyH
CTPYKTYPHO3/IeMEeHTHBIM MeTOZ,0M

Paspen 8. IloHsaTre 0 UMC/IEHHBIX MeTOAaxX

Pacuet ocecCHMMeTPUYHOU CBOOOTHOH
CTal[MOHApHOW CBEPX3BYKOBOM

4 pacueTa CBEPX3BYKOBBIX CTPYM. Her300apuyeckol CTPyH B MakeTe Ansys >
Fluent
Bcero 3a 8 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe Oo0nemMm,
Copep)xaHue yueOHOro 3aaHus
n/n pa3jesna JUCIUILTUHbBI 4acoB
[ToBTOpeHue TeM "M305HTPONMYECKUE TeueHUs ", "UCTeueHre
yepe3 Masioe OTBepCTUe", "0NHOMEPHOE TeUeHHe B COTIe
1 JlaBana", "aKycTuueckre BOJHBI U XapaKTEePUCTUKHU', ""TeueHue 20
Pasgien 2. OcHOBHble Tunbl | [IPaHAT/Is-Maiiepa”, "MpsIMOM CKauoK yT/IOTHeHHs ", "KOCO#
ra3sofMHAMHYeCKIX TeueHuit |CKAYOK YIIOTHeHHUs" U3 Kypca "MexaHHKa KIKOCTH U rasa”
5 | Ta30JMHaMHUyecKue CamocCToATe/IbHOE N3yueHre AuaKkThyeCcKux egquuur 2.9-2.10 10
COOTHOLLEHUS [JIs1 HUX. 1o yuebOHO uTepartype
3 IToaroroBka K j1abopaTopHoii paboTe 2
4 OdopmrieHre oTYeTa ¥ MOJATOTOBKA K 3aluTe jlabopaTopHOi 3
paboThI
5 IToBTOpenue augakTUueckux eaunuy 3.1-3.4, 3.8 (kypc 10
Pasgen 3. TepmoauHamuka |"TepMogrHaMuka')
6 CTPYHMHBIX TEUEHWH. CamocToATe/IbHOE U3yuyeHue AUAAKTUYeCKUX equHuL 3.5-3.7, 12
3.9-3.11 no yuebHo#i iuTepaType
7 Paspen 4. l03ByKoBbie U IToaroroBka K 1abopaTtopHoii paboTe 2
CBEPX3BYKOBbIE
0CecUMMeTpUYHbIe
g |CraluoHapHble CTPyH. OdopmrieHre oTUeTa M MOATOTOBKA K 3aluTe jlabopaTopHOii 4
ITporieccel TypOy/eHTHOTO  [paboThI
CMeLIeHUs U JOorOpaHusl.
9 |Pasgen 5. YnapHoBo/iHOBbIE |[ToAroToBKa K 1abopaTopHOi paboTe 3
MPOLIeCChI B CBEPX3BYKOBBIX N
10 |ocecuMMeTpuuHbIX OdopmrieHre oTYeTa Y IMOJTOTOBKA K 3aluTe 1labopaTopHO 5
CTaL[IOHAPHBIX CTPYSX. pabor
11 |paszen 8. Homsmie o W3yueHure ocHOB paboThkl B makete Ansys Fluent 1o yuebHoi 17
A€ O. nUTepatype
12 |MC/ICHHBIX METOAAX IToaroroBka K j1abopaTopHoi paboTe 2
pacuera CBEpX3BYKOBBIX _
13 |cTpyit. OdopmrieHne oT4eTa ¥ MOATOTOBKA K 3aluTe jlabopaTopHOii 3
paboThI
Bcero 3a 8 cemectp 93
4. ®OPMBbI KOHTPOJIAA OCBOEHUA NTNCIIUITI/IMHBI
CEMECTP HEJEJ/IN CEMECTPA
12 3 45 6 |78 9 10(11{12/13 14 15/16 17
8 Otu. o JIP| | |OP| | |Otu. rio JIP|IP Otu. o JIP| |AP| Bomp.[dud.3au, aud. 3au.

An

YcoBHBIE 0003HAYEHHUS:
[P — nuarHoCcTHUeCcKasi paboTa;
Ortu. no JIP — otuet 1o JIP;

Bonp.lud.3au — Bonpock! K AnddepeHL[IPOBAaHHOMY 3aueTy;
aud. 3au. — quddepeHITMPOBaHHbBIN 3aUeT.

Tekyluid KOHTPOJ/Ib YCIIeBAaeMOCTH CTYJEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmMax:

arHocThuecKas pabora;




e oruet 1o JIP;
e BOMPOCHI K AuddepeHI[IPOBaHHOMY 3aueTy.

IIpome)XyTouHas arTecTalus TPOBOJUTCS B hopMax:
e muddepeHITMPOBAHHBIN 3aUeT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . TexHo/moruueckre 0ObEKTH HA3eMHOM UHPPACTPYKTYPhl PAKETHO-KOCMUUECKOM TEXHUKU. M.:
Monurpadukc PTIK, 2005, 351. pec.

2. A. A. T'yceB. . MexaHuKa XUAKOCTH U ra3a. Mocksa: FOpaiit, 2020, 311. pec.

3. B. H. ¥Yckog. . Beryiue ogHnoMeptbie BosiHbl. CI16.BT'TY "BOEHMEX" um. /. ®@. YctuHoBa, 2013, 148
9K3.

4. T. B. bBenos. . TepmoguHamuka. Mocksa: FOpairt, 2020, 551. pec.

5. E. B. Adanacnes, B. 1. Banobas, C. B. bo6bieB. . CTPyKTypHO-3/IeMEHTHOEe MO/Ie/TMPOBaHHe
ra3oJuHaMHueCKuX nporeccoB npu crapte paket. CI16.5T'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2004,
175 3K3.

6. K. H. Bonkog, B. H. EMenbsiHOB. . Beiunc/iuTenbHbIe TEXHOJIOTHUY B 3a/ladyax MeXaHUKU JKUIKOCTH 1
rasa. M.: ®USMATJINT, 2012, s51. pec.

7. K. H. Bosnikog, B. H. EMenbsHOB. . MogienpoBaHye KPYITHBIX BUXpell B pacuéTax TypOy/IeHTHBIX
teuennid. CI16.BT'TY "BOEHMEX" um. []. ®. YcruHosa, 2005, 371. pec.

8. K. H. Bosnkos, B. H. EmesnbsiHoB, B. A. 3a3uMko. . TypOysieHTHbIe CTPYH - CTaTUCTHUeCKHe MOZIe/U U
MoJelupoBaHKe KpymHbIX Buxpeit. M.: ®DU3MATIINT, 2013, 30 3k3.

9. K. H. Bonkos, B. H. EmenbsiHoB, Y. B. TerepuHa. . 'a30Bble TeueHUs B COMJIaX SHEPrOyCTaHOBOK. M.:
OU3MATIINT, 2017, 50 3Kk3.

10. K. H. Bonkog, 0. H. [leptorun, B. H. EMenbsiHOB. . Pa3HOCTHBIe cXeMbl B 3a/ladaxX ra30BOH JIMHaMHUKU
Ha HeCTPYKTypUPOBaHHBIX ceTKax. M.: ®U3MATIJINT, 2014, 10 3k3.

11. H. B. Bbrikos. . I'a3oBag guHamuka. OfHOMepHBIe TeUeHHs COBeplleHHOoro rasa. M.: U3g-so MI'TY um.
H. 2. baymaHna, 2020, 35. pec.

5.2. JononHuTe/bHas MTeparypa 1o JUCLUILIIIHE:

1. . TuaporazoarHaMuKa u TeryioooMen. TepmoavHamuka. CI16.BT'TY "BOEHMEX" um. [I. ®. YCcTUHOBa,
2012, 1 9K3.

5.3. Ilepuogrueckue U3gaHust:
He TpeOyroTCs.

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

1. https://e.lanbook.com/ — 3BC Jlanb;
2. https://urait.ru/ — I'naBHas — O6pa3oparesibHas miatdopma FOpaiT. 111 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 2020 R2;
2. Matlab 2015a SP1.

5.6. H(dopmaliMoHHbIe TeXHOJIOTUU:



B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.

10



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. J/TabopaTopHbIe 3aHATHA:

1. ANSYS 2020 R2;
2. Matlab 2015a SP1.

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paboueii mporpaMme JUCIATUTHHBI
CTPYUHBIE TEUEHUSA

AnHoTanusa paboueii nporpaMMsl

Iuciynmia CTPYWHBIE TEUEHUS  spnsercs  AMCLMIVIMHON — yacTH, ¢opMHupyeMoi
yYacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMMbl MOATOTOBKY I10 HarpaeieHuio 24.05.01
ITpoekmupoeaHue, npou3goo0cmeo u SKCnayamayus pakem U pakemHo-KoOCMu4eckux Komniaekcos. JucLurimHa
peanusyercsi Ha (Qakynerete A PakeTHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
kadenpoit A4 CTAPTOBBIE TEXHMYECKUE KOMITVIEKCBHI PAKET I KOCMUUECKIX AIIITAPATOB.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
TICK-09 criocobHOCTL pa3pabarhiBaTh TAa300TBOJMAIIHE CHCTEMBI TYCKOBBIX YCTPOMCTB M YCTPOHCTBA JIIs
CHWDKeHUsI BO3JeMCTBUSI IOTOKOB ra3a paKeTHBIX JBUraTesiel py CTapTe paker.

Cofep>kaHre [IUCIUTUIAHBI OXBAaThIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C 00pa30BaHWEM CTPYWHBIX TeueHHUH,
(bu3nyecKUMH TIpOL[eCcCaMH, COTPOBOXKAAMIIUMHU KX (OPMUpPOBaHHWE W pACIPOCTPaHeHHe: TIepexof OT
JTO3BYKOBBIX CKODOCTEM TeUeHWs Ta3a K CBepX3BYKOBBIM, 00pa3oBaHME ra30/lMHAMHUYECKHUX pPa3phIBOB, 30H
CMellIeHusI TT0TOKa, TypOy/IeHTHOCTh CTPYWHBIX TeUeHHUH, aKyCTUYeCKUe U 3KeKLIMOHHbBIE ITPOLIeCChI.

[TporpamMmMoii JUCHUITIMHEI TTPelyCMOTPEHBI CJle/IyIOIIYie BUABI KOHTPOJIA:

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
e oruetT 1o JIP;
e BOMPOCHI K AuddepeHI[IPOBAaHHOMY 3aueTy.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
e nmuddepeHIMPOBAHHBIN 3aUeT.

OO01jas  TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMoM AWCIUITAHBI
TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsTHA (34 4.), 1abopaTopHbIi npakTHKyM (17 u.), camocTosTe/nbHast pabora
crygenra (93 a).

12



IIpunoxenue 2

K paboueii mporpaMme qUCIATTHHBI
CTPYUHBIE TEUEHUSA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO 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.
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HaumeHnoBaHue padoTbl PexomeHiyemas 1uTeparypa prm:{?éKOCTb’
Pa3aen 2. OcHOBHBIe TUNIBI FA30AMHAMHMYECKHMX TeUeHUH U ra3oJjiuHaMHUuYecKre COOTHOIIeHHA AJIs1 HUX.
IToBTOpEHUE TEM "U303HTPONUUECKUE TeUeHUs", A. A. T'yceB. . MexaHHKa )XHJKOCTH U
"ACTeyeHUe yepes Majioe OTBepcTre", "ofHOMepHOoe rasa: Mockga: FOpaiit, 2020 (2-5)
TeueHue B coryie JIaan", "aKyCTHUeCKMe BOMHBI M | A A, T'yceB. . MeXaHHKa )XUKOCTH 1 20
XxapakTepucTuku", "Tedenue Ilpanarisa-Maiiepa”, rasa: Mockga: FOpaiit, 2020 (2-5)
"MpsIMOM CKAYOK YIUIOTHEHUS"', "KOCOM CKauOK H. B. BbikoB. . ['a30Basi zuHAMUKa.
YIUIOTHeHUs" U3 Kypca "MexaHuKa KUAKOCTU U rasa” |Q [IHOMepHBIe TeueHHs COBEpPILIIEHHOTO
CamocrosTebHOE U3y4YeHre JUAaKTUUeCKUX eIMHULl | rasa: M.: M3a-so MI'TY um. H. O. 10
2.9-2.10 mo yuebHo¥ iMTepaType Baymana, 2020 (2-3)
IMoaroToska K 1ab0paTopHoii pabore B. H. Yckos. . Beryijue ofHOMepHbIe 2
OcdopmiieHre OTUeTa U MOArOTOBKA K 3all[uTe orme: CIT6.BI'TY "BOEHMEX"
N1aGOpaTOpHOi paGoTHI um. 1. ®. Yerunoga, 2013 (2) 3
Wroro o pasgeny 2 35
Pazgen 3. TepmoguiHaMuKa CTPYMHBIX TeUeHHI.
I'. B. benos. . TepmoanHaMuKa:
HOBToPeHHe /:[H,anTqufKHx eaunuy 3.1-3.4, 3.8 Mockea: FOpaiir, 2020 (3-4) 10
(xypc "TepmoriHamMuKa'")
. I'uaporasofrHamMuKa 1 TeriooOMeH.
CamocTosiTenIbHOe U3yueHUe AUAaKTHUeCKUX eJUHHUL] Tepmoppanama: CIT6.BI'TY
o "BOEHMEX" um. [l. ®. YcTuHOBa, 12
3.5-3.7, 3.9-3.11 no yueGHo¥ uTepaType 2012
)
Wrtoro no pasgeny 3 22
Pa3fien 4. [lo3ByKOBbIe U CBepX3BYKOBbIe 0CeCHMMeTPHYHbIe CTaljiOHapHbIe cTpyH. IIponeccs!
TypOy/IeHTHOT0 CMeLleHHs U /0TOPaHus.
K. H. Bosnkos, B. H. EmenssiHos, B.
IMoaroToBka K maboparopHoii paboTe A. 3a3umKo. . TypbysenTHbIe CTpyH - 2
CTaTUCTHUECKHe MOZeNU !
MOJie/TMpOBaHNe KPYITHBIX BUXpeii:
M.: PUIMATIINT, 2013 (3)
E. B. Adanacnres, B. 1. banobas, C.
B. BobbieB. . CTPyKTypHO-
OdopmeHue oTueTa 1 MOATOTOBKA K 3all[UTe 3J7IEMEHTHOE MO/ZIe/INDOBaHNE 4
/1a00paTOpHOM PabOTHI ra3oJuHaMHU4eCKUX ITpOLieCCOB IIpU
crapre paketr: CII6.BI'TY
"BOEHMEX" um. 1. ®. YcTHHOBa,
2004 (5)
Urtoro no pasgeny 4 6
Pa3zaesn 5. Y/japHOB0/IHOBbIE NPOLeCChl B CBEPX3BYKOBBIX 0CECUMMETPUYHBIX CTallHOHAPHBIX CTPYSIX.
IMoaroToBka K abopatopHoii pabore E. B. Adanacees, B. 1. BanobaH, C. 3
OdopmieHre oTyeTa U MOArOTOBKA K 3alljuTe B. Bo6biiues. . CTpyKTypHO- 5
/1a060paTOpHOM PabOTHI 3JIeMeHTHOe MO/ieJTUPOBaHe




rasoJjvHaMuyeCKHX MPOLIeCCOB MPH
crapre paketr: CII6.BI'TY
"BOEHMEX" um. 1. ®. YcTHHOBa,
2004 (4)

K. H. Bosnkos, B. H. EmenssiHos, B.
A. 3a3umko. . TypOy/ieHTHbIE CTPYH -
CTaTUCTUYECKUEe MOJeNU U
MO/le/TMpPOBaHue KPYIHbIX BUXPeil:
M.: DUSMATIIUT, 2013 (4)

Wroro no pasgeny 5

Pazpgen 8. IloHsATHE 0 YHC/IEHHBIX METO/IaX pacyeTa CBePX3BYKOBBIX CTPYIi.

yueOHOI1 TuTeparype

N3yuenue ocHoB paboThl B rakete Ansys Fluent mo

IMoaroToBKa K 1abopaTopHoit pabote

/1abopaToOpHOM PaboTHI

OCl)OpMJIEHI/Ie 0oT4yeTda U MOAroTOBKA K 3allluTe

K. H. Bonkos, FO. H. [deptorun, B. H.
EMe/bsaHOB. . Pa3HOCTHBIE CXEMBI B
3a/lauaxX ra30BoOi JUHAMUKH Ha
HeCTPYKTYPUPOBAaHHBIX ceTKax: M.:
OU3MATIINT, 2014 (3)

K. H. Bosnkog, B. H. EmenbsHOB. .
BrrurciivTenbHbIE TEXHOMIOTHH B
3aflauax MeXaHWKH >XUAKOCTH U rasa:
M.: DUBMATJIUT, 2012 (4)

K. H. Bosnkos, B. H. EMenbsHOB. .
MopenvpoBaHye KpYIHBIX BUXPE B
pacuéTax TypOy/JeHTHBIX TEUEHUH:
CII6.BI'TY "BOEHMEX" um. . ®.
YctuHoga, 2005 (3)
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Wrtoro no pasgeny 8
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IIpunoxenue 3
K paboueii mporpaMme JUCIATUTHHBI
CTPYUHBIE TEUEHHUSA

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL Pe3y/IbTaTbl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocThueckas pabora

e BONPOCHI K ArepeHIIIPOBaHHOMY 3aueTy;
e oruet 1o JIP;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocs! k guddepeHurpoBaHHOMY 3aueTy

1. OcHOBHBIe ZOMYIIEHNS U COOTHOLIEHUS [7is U309HTPOMUUECKUX TeUeHHH U aHa/m|3 00/1acTh UX
TIPUMEHUMOCTH
2. YcTaHOBUBLLIEeCs KCTeUeHe Ta3a U3 COCy/ia uepe3 Majioe OTBepCTHe.
3. OfHOMepHOe CTaljMOHapHOe M303HTPOINMYeCKoe CBePX3BYKOBOe TeueHHe rasa B coruie JlaBans (come P/I).
4. AKycTtrueckue BOJIHBI U XapakTepucTHKU. Konyc Maxa. Teuenue I1panzsisi-Matiepa.
5. [Ipsimotii ckauok yrioTHeHust. [laByeHuve ITuTo. YaapHblie BOTHbI
6. Kocoii ckauoK yTIOTHEHUS.
7. TepMoiHaMHUuecKast cctema. IlapameTpsl cocTosiHus. [TepBoe Hauano TepMoinHaMUKy. HeobpaTtumble 1
obpaTumble rporiecchl. ITprMeHeHHe MepBoro Hauaia K 00paTUMbIM TpoLjeccaM
8. KaHoHMYeckoe ypaBHeHHe cocTosiHUsE. CBOOOZHAst SHeprusi v cBoOOHast SHTA/bITUSL. COOTHOLIIEHUS
B3aUMHOCTH.
9. OHTpONMA U Mpoliecchl epeHoca. CMecH coBepllIeHHbIX T'a30B. 3aKOH JleHCTBYIOIUX. [rcconyarusi.
KonpeHcanums.
10. TypbyneHTHOCTb B cTpysix. [Ipeobpa3oBaHue SHEPruM B TypOY/IEHTHOM CJioe cMelieHus. TToHsTHe 0
Konmoroposckom Maciitabe. TypOynentHas aucdy3us B clioe CMeleHusl.
11. IIpoueccel moropaHus. D>KeKLMOHHbIE TeueHUsI BO34yXxa. 3aKOHbI M3MEeHEeHUsI CKOPDOCTHOTO Haropa,
KOHLIeHTpaL1y PO YKTOB CrOPaHUs U 3HTA/bIIUU 110 JJIMHE CTPYHU.
12. YnapHOBO/HOBAsA CTPYKTypa HeIOPaCIIMPEeHHOM CTPYU.
13. YapHOBOJ/IHOBAs CTPYKTYpa IepepaciiipeHHON CTpyH.
14. CtpyiiHOe TeueHuUe B peXKMMe CWIBHOIO NepepaciunpeHust. MicteueHue B BAKyyM. AKyCTHYeCKOe IoJie
CBOOOZHOM CTpPyH.
15. OcobeHHOCTH O/I0YHBIX CTPYH.
16. BivsiHve BeTpa U IOBOPOTA COTIe/l Ha CTPYUHbIe TeueHUst
17. Ilpowecchl npy 3arycke pakeTHOro gsurares. [1yckoBble BoJHBL ITepexos K KpUTHUYECKOMY peXXUMY
18. Ipotiecce! rpu 3arycke pakeTHOro ABurarens. @opMyupoBaHUe CBEPX3BYKOBOI CTPyH. OTPLIBHBIE TeUeHHsI
B cormute. ITynbcaljioHHbIe pEXXUMBI.
19. YucneHHdble MeTogp! pacueTa. TpeGOBaHUS K pacyeTHOU CeTKe M K MeToZy. MeTozibl CKBO3HOTO CUeTa
MaplleBble MeTO/IbI
20. OcobeHHOCTH MO/IeTUPOBaHUs TypOY/IEHTHOCTH B CBEPX3BYKOBBIX CTPysiXx Metononorus LES
21. CxeMbl CTEHZIOB AJIs1 UCC/Ie[JOBaHUs CTPYHHBIX TeUeHUi
22. MeTo/Ib1 3KCIIePUMEHTA/ILHOTO UCC/IeI0BaHuUS CTPYH.
23. I3MepeHrie OCHOBHBIX TTapaMeTPOB CTPYHHBIX TeUEHUM B IKCTIePUMeHTaxX

OTuet no JIP

Mo pe3ynbTaTam Ka>kaoi 1abopaTtopHOii paboThI CTYAEHTH 0(OPMIISIIOT OTUETHI B OyMa>KHOM BUJE,
BKJIFOUAOLIHE 1[I Pab0Thl, OCHOBHBIE (POPMYJIBI M Pe3y/IbTaThl B (hopMe Tab/uil, TPAGHKOB U IOJIEH TeUeHHS.
CryzeHT J0TTyCKaeTCs K 3allliTe, eC/IM OCHOBHBIE CKOMbIe BeJTMUMHBI OTIpe/ieIeHbl TTPaBUTBHO C
MOTPEIHOCThIO He 6osee 1% ¥ NpU HAJTMUKMK TIPABUIBHO O(OPM/IEHHOTO OTYETa.
3ammra NpoXoAuT B opMe OTBETOB Ha BOTIPOCHI Tperogasareis (3 Borpoca). JlaboparopHast pabora
CUMTAETCs 3alUIIeHHOM MPY MPABWILHBIX OTBETAX HE MeHee, UeM Ha 2 BOIIPOCa.
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JuddepennupoBanHblii 3aueT

OOyuaroumiics UMeeT TPaBo Ha MO/TyYeHre MUHUMAJTBHOM TTOJIOKUTE/TBHOU OLIeHKH TP Y C/IOBUN
YCITIEIIHOTO MPOXOKAEHHSI TEKYLero KOHTPOJISI yCIieBaeMOCTH B (hopMe IMarHOCTHUeCKOM paboThI B
COOTBeTCTBUM C TpadMKOM paszena 4.
IuddepeH1poBaHHbIi 3a4eT 110 JUCLUILIMHE IPOXOAXT 10 BOIIPOCAM U3 CIMCKA, IIPUBEJeHHOIO B [TYHKTe
"Borpocel kK guddepeHpoBaHHoMy 3aueTy". CTyaeHT JonyckaeTcs K AuddepeHIIMPOBAaHHOMY 3aueTy TPy
YCJIOBUM 3alIUITIEHHBIX Ta00PaTOPHBIX PaboT.
OtieHKa BBICTaB/ISIeTCS TIOC/Ie coOece/[0BaHMS CO CTY/IeHTOM 110 OHJIeTy B COOTBETCTBHH CO CIIEAYIOLUMHU
KPUTEPHUSIMU:
- otjeHka OTJIMYHO — nosHOe pacKphITHe TeOPeTUYeCKOro BOIPOCa IpY BLICOKOM YPOBHE B/aJleHusl
Marepua’siom;
- otleHKa XOPOIIIO — nosHoe pacKpbiTHe TeopeTUUeCKoro BOIpoca Mpu Cpe/lHeM YPOBEHb BaieHUs
MaTreprasom;
- otteHka Y/JOBJTETBOPUTEJIBHO — no/iHOe pacKpbITHE TEOPEeTHUECKOTO BOMPOCa NpH c/1aboM ypoBeHb
B/Ia/IeHUs] MaTepUasIoM, MO0 He0CTaTOUHO MOJTHOe PacKPHITHE TEOPETUUeCKOro BOIIPOCA TP CpeJHEM
yPOBeHb B/laJileHHs1 MaTephasioM;
- oyeHka HE 3AUTEHO — B UHBIX C/1yvasix.
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Bonpocs! K
4 8 |Paspen 1. Beeaenue. 2 2 2 0 0 5 nuddepeHLIIPOBaHHOMY
3a4eTy
Pa3pesn 2. OcHOBHBIE THIIBI
Borpocs! k
ra3ofHaMHU4eCcKux HbEpEHLIPOBAHHOM
4 | 8 |reueHuiin 40| 5 | 2| 3 | 35 20 AMODEP 3a]ie5y y
rasofiHaMHu4YecKue OTaer o JIP
COOTHOIIIeHHUS A/IA HUX.
Paspgen 3. Tepmogunamuka Boripocer k
4 8 A 3. LepMOAH] 25 3 3 0 22 5 I depeHIIMPOBaHHOMY
CTPYVHBIX TEUEHHIA.
3aueTy
Pazpgen 4. [lo3ByKoBbIe U
CBEepPX3BYKOBbIe Borpocs! k
4 g |0CecHMMeTpHYHbIe 14 8 4 4 6 10 nuddepeHIIPOBaHHOMY
CTaljHOHApHBIEe CTPYH. 3auery,
Iporjecchbl TypOy/I€HTHOTO Ortuert mo JIP
CMellleHHMA U J0ropaHus.
Paspen 5.
YnapHoBo/1HOBEBIE Bonpocs! K
4 g |MPOLeCcHI B 19| 1 6 5 8 15 nuddepeHLIIPOBaHHOMY
CBepPX3BYKOBBIX 3ayery,
0CeCUMMeTPHUYHBIX Ortuet mo JIP
CTAI[MOHAPHBIX CTPYAX.
Paspgen 6. OcodeHHOCTH
0/10uHBIX CTPYH. BiusaHue Boripocer
4 8 2 2 2 0 0 10  |guddepenpoBaHHOMY
BeTpa M MOBOPOTA ComeJt
. 3a4eTy
Ha CTPyHHBIe TeUeHHS.
Pa3pen 7.
HecranuoHnapHsbie
CTpY¥iHbIEe TedeHHs NMPHU Bormpocsr k
4 8 [3amycke pakeTHBIX 6 6 6 0 0 15  |muddepermmpoBaHHOMY
ABHrarejied U BbIX0/e Ha 3a4eTy
YCTaHOBUBIIUKCS PeXXUM
(r/1aBHYIO CTyIIeHb TSATH).
Paspen 8. Ilonsitue o Bormpocs! K
4 g |YMCICHHBIX MeTo/ax 33|11 6 5 2 10 nubdepeHIIPOBAHHOMY
pacueTa CBepX3BYKOBBIX 3aueTy,
CTpYH. Ortuer 1o JIP
Pazgen 9. Mertoabl Bonpocs! K
4 8 [3KCHmepMMeHTa/IbHOTO 3 3 3 0 0 10  |muddepeHiipoBaHHOMY
HCC/IeJOBaHMSA CTPYH. 3a4eTy
Bcero 3a 8 cemecTp 144 | 51 | 34 17 93 100
Bcero no gucuumninHe 144 | 51 | 34 17 93 100
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