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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)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
OunHHUKOBa Onibra KOHCTaHTUHOBHa, K.T.H., OL[eHT

[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

A8 IBUT'ATE/IN 1 DOHEPT'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBeaytoimii Kadeapoit CaBapoBckuit A.A., K.T.H.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MYJIIBTUDPU3INKA 1 MHOTI'OMACIITABHOE MO/JIE/IMPOBAHUE

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:

OTIK-5 — CrocobeH pa3pabathiBaTh (DU3MUECKHe W MaTeMaTHYeckre MOJeJIM UCC/IeAyeMbIX TpOLIeCCOB,
sIBJIeHUI 1 00BeKTOB, OTHOCAIIUXCS K MPodecCHoHaNbHON cepe fesiTelIbHOCTH [jisl pellieHNs] MHXeHepHBIX

3a7au

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:

OIIK-5

3HAHUA:
OCHOBHBLIX MaTeMaTUUeCKMX COOTHOIIEeHWH H ypaBHEHI/If/JI MareMaTHue CKOM Cl)I/IBI/IKI/I, OIMKCBIBAOIINX

ruaporasoguHaMuruyecKue 1 TEH]'[OClJI/BI/ILIeCKI/Ie nponeccel B CTaL[HOHapHOﬁ u HECT&L[HOH&pHOﬁ II0CTaHOBKe, C

YUBTOM BSI3KHX W aKyCTHUeCKUX 3((eKToB;
YMeHus:
pa3pabarbiBaTh (hu3MUECKre M MaTeMaTH4eCKHUM MOZe/u THAPOra3ofiHaMUYeCcKUX HeCTalMOHAPHBIX,

BSI3KMX, CKMUMaeMbIX TeueHHH, OOOCHOBBIBaThH BBIOOP YINPOLIEHHWH W TIPUHUMAaeMbIX JIOMYIIEeHHH,

(hopMypoBaTh KOPPeKTHbIe Haya/bHbIe M TPaHUYHbIE YCIOBHUS;

HABbIKU:
UHUC/JIEHHOI0 MOZAEe/NPOBaHUA THUAPOra3ogMHaMHUUECKHX HeCTallMOHAPHBbIX,

TEHEHHﬁ, pellieHud 3aa4 B COHpH)KeHHOﬁ ITIOCTAaHOBKe U My'JIInTI/Iq)I/IBI/I‘-IHbIX 3aJay.

BA3KHX, CXKHMdeMbIX



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmaa MYJIBTUPU3NKA 1 MHOI'OMACIOITABHOE MOJE/IMPOBAHMUE sBnsercs
JVCLIMTUTMHOW 00s13aTe/IbHOM YacTu 0/10Ka 1 mporpaMMbl IOATOTOBKY 110 HanpasieHuto 24.05.02
ITpoekmuposaHue aguayuoHHbIX U pakemHblx 0gu2amesetl.

Cg,qepmaHHe JUCLIUIUIMHBL ~ SBJSI€TCA  JIOTMYeCKUM npogosvkeHneMm aucuuiyimH:  OCHOBBI
YCTPOUCTBA U TEOPUU [JBUTATEJ/IBHBIX YCTAHOBOK, ITPOEKTHUPOBAHUE C
IMPUMEHEHUWUEM CAD/CAM/CAE-CUCTEM, ADPOT'A30OJVNHAMMUKA.

Cojiep>kaHWe  JUCIUILIMHBI ~ SIBJISETCSI OCHOBOM  JjIi  OCBOEHUS AVCLITI/IVH: TEOPUSA U
IMPOEKTUPOBAHUE JKUJAKOCTHBIX PAKETHBIX [IBUI'ATEJIEM, TEOPUSI N PACYET
PAKETHBIX IBATATE/TEA HA TBEPAOM TOIIVINBE.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-5 — CrniocobeH pa3pabareiBaTh (pu3nyeckrie ¥ MaTeMaThueCcKre MOJIe/ld UCCIeyeMbIX TTPOLIeCCOB,
SIBJIEHUH U 00BEKTOB, OTHOCAIIMXCS K ITPOGheCCUOHATbHOM cepe AesTe/IbHOCTH /IS PelleHuUs
WH)XeHepPHBIX 3a/1au

¢ OIIK-7 — CrniocobeH KpUTHUECKH Y CUCTEMHO aHaIM3UPOBATh IOCTHXKEHUS OTPAC/IH
JIBUTaTeIeCTPOEHUS U SHEPTeTHUECKOM TeXHUKU U CIIOCOOBI UX MPUMEHEHHs B MPOdeCCHOHATEHOM
KOHTEKCTe

¢ [ICK-5.13 — CriocobeH MpUMeHSITb CUCTEMbI aBTOMaTH3UPOBaHHOTO TipoekTrpoBanusi (CAD) nipu
pellieHrH 3a/jau ipodeCCHOHANIBbHOM /1eaTeTbHOCTU

e TICK-5.4/24 — Cnocoben pa3pabarbiBath K/ Ha JeTany, U3roTaBIMBaeMbIe 110 alJUTUBHLIM
TeXHOJIOTSIM, M3TOTaB/IMBATh VX U OIIeHWBaTh MT0Ka3are/ v KaueCTBa JieTasiel, MoaydeHHbIX 110
a/ITUTUBHBIM TE€XHOJIOTUSIM

¢ TICK-5.8 — CrniocobeH MpuUMeHSTh CUCTEMbI aBTOMAaTH3aIu WHXKeHepHbIX pacuéToB (CAE) npu
pelileHNH 3a/,a4 NpodeCcCHOHaNbHON JesTeTbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO011as TPy/I0EMKOCTh JMCIUN/IMHBI COCTaB/seT 2 3.e., 72 U.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paszpen 1. Beefienune B My IbTH(GU3HKY H MHOrOMacITaGHoe MoAeMpoBaHue. [ToHsTHs
My/IBTUHU3HMKH, COTIPSDKEHHBIX PACYETOB, MHOroMaciuTabHbIX Mozeseii. [Iprmepsbl peraeMbix
3ajad. OCHOBBI MaTeEMaTHU€CKOTO MO/Je/TMPOBaHUsA CII0XKHBIX ¢H3H‘JECKI/IX CUCTEM
4 8 (ra3oAMHaMUKa, TH/POAMHAMHKA, TEIIOMacCoNepeHoc, MeXaHHKa e()opMUPYEMOTO TBEpPJOro 16 8 4 4 8 20
Tes1a). BBezieHNe B UMC/IeHHbIe METOABI PeLlieHust 3a/au THAPOra30MHAMUKH 1 TerioobMeHa.
Tpuazia MofenupoBaHus. Pasnmiuisi B jByMepPHBIX IUIOCKOM M 0CeCUMMeTPUYHON
IIOCTAaHOBKAX.
Pa3pgen 2. Unc. e MeTO/bI P CONpPsDKeHHBIX 3a/]a4 I'H/Pora3ofuHaMUKH H
Ter1000MeHa. BBE,E[EHI/IE B UMC/IEHHbIE METOABI pelleHus 3a/a4 riporasognHaMyuK 1
Teryioobmena. Tpraza MogeniupoBanusi. OCHOBBI METO/[OB KOHEUHBIX Pa3HOCTEH, KOHEUHBIX
00beMOB, KOHEYHbIX 37IeMeHTOB. MeTtoz TofyHOBa /i/isi pellieHus 3a/laui 0 pacraze
TIPOU3BOJIBHOT'O pa3pbiBa U ero MO,E[I/I(l)HKaul/H/I. q)OpMy}'IHpOBKI/I MaTeMaTH4yeCKHUX MO,E[EI[EI\/‘I A
4 8 peleHns 3a7iad TH/IpOra3oArHaMUKH U TeIJIOMaccollepeHoca B JByMepPHBIX M TPeXMepHOU 27 12 6 6 15 40
TI0CTaHOBKe. HpHHl/IMaeMBIe AONYLIeHUsA U yIIPOILLeHUSs. MOAQ}'[I/I TeKy4HuX cpef. OCHOBHbIE
ToAXoAbI K pacqéTy Tel'll'qu)PlBl/ll{eCKl/IX CBOWCTB (Tel'IJ'IOéMKOCTb, TeIIONIPOBOAHOCTb, BA3KOCTh
TeKyunx cpefi). YpaBHenust HaBbe - CTOKCa, 0cpeiHeHHbIe 1o PefiHonbacy nmu no daspy.
MOAE]H/I Typ6y/IeHTHOCTl/I. cDUpMyl'll/IpOBKl/l M CI0CO0BI 3a/laHuA TPaHUYHBIX U Ha4Ya/IbHbIX
YC/IOBHH.
Paspen 3. ITopxopae! J¥inepa u Jlarpanka K pelleHHI0 CONPsDKeHHBIX 3aja4. [Togxoast
Diinepa 1 Jlarpama K YMC/IeHHOMY MOJe/IMpOBaHuMi0. POPMY/IMPOBKH MaTeMaTiyueCcKUX
4 8 Mo/ieneld, TPaHUYHbIX YC/IOBUH U yC/I0BUIL conpsbkeHHsi. ITOHsTHe TO/BIKHBIX CETOK. 29 14 7 7 15 40
IIpaBua nepectpoeHus: CTOUHOM 06/1acTh. Yuét BausiHus fedopMarjii TBEPJOTo Tesa Ha
ra3’oAvHaMHUYeCKYyr0 KapTHHY TeUeHUs . MOAEHMPOBHHI/IE BBICOKOMHTEHCHUBHBIX ITPOLIECCOB.
Moze/mpoBaHue JIMTe/bHbIX MPoLieccoB. Mo/ie/IMpoBaHHe aKyCTHUeCKHX TPOLIeCCOB.
Bcero 3a 8 cemecTp 72 34 17 17 38 100
Bcero no gucuuninHe 72 34 17 17 38 100
3.2. AyAuTOPHBII NPAKTUKYM
Oo0nemMm,
Ne Homep 1 HauMeHOBaHHe
Tema MNPAKTHYE€CKOIr'0 3dHATUA dayAa.
n/n pa3jesia JUCLUIT/TUHBI
qacoB
ITocTpoeHue JByMepHBIX reOMeTPUYeCKUX 00LeKTOB
Pa3,/1en L. BBEAGHI/IE B CT Kl?l" )4 OQEIIZHLII))( 1 HeCT KTp NPOBAHHBIX CeTOI;
MY/IBTA(U3UKY U PyKTYDHD PYKTYDHD o
1 ITocTtaHoBka 3aa4 ruApora3ofivHaMUKU B IBYMEPpHOU 4
MHOroMacIiTabHoe . J
0CeCMMMETPHUYHOM U ITJIOCKOU ITOCTAHOBKAX. CeTouHas
MOJe/IMpOBaHuUe.
CXOOMOCTB.
Pazgen 2. UucieHHbIe
MeTO/bl pellIeHusA HOCTPOEHI/IE HpOCTpaHCTBeHHOﬁ reoOMeTpurHr U CETKHU. Pabora c
2 COINPsDKEHHBIX 3aa4 0asoi AdHHBIX MaTe€pHajoB U TEH]’IO(l)I/IBI/I‘{ECKI/IX CBOUCTB. 6
TruApora3oguHaMuKu U ITocTtaHoBKa 3a/la4yy COTIPSI>KEHHOT'O TeryiooOMeHa.
TeryioobmMeHa.
o Perienuie 3aziau Ha NOJBWKHBIX CeTKax. MoaenupoBaHue
Pazpen 3. ITogxoaw! Juinepa A A ACHIP
COINPsDKEeHHBIX 3a4a4 I'Mipora3oMHaMUKU U MeXaHUKU
3  |uJlarpaHa K pelieHUr0 . 7
AECIJOPMI/IPYEMOFO TBEepAOoro Tesda. BepI/ICbI/IKaLII/IH Moges/ien u
COIIpsDKEHHBIX 3a/iay.
Ba/iMAaalus pe3yjabTaTOB MO e/TMPOBaHUA.
Bcero 3a 8 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe Oo0nemMm,
Conep)l(alme y‘IEGHOFO 3a/laHHUA
n/n pa3jesia JUCIUII/INHBI qacoB
Pazgen 1. Beenenue B
1 Myj'H:TI/I(bI/BI/IKy nu I/I3y‘{EHI/IE T€OpPEeTHUYECKOIro MaTrepHaJa. HO,Z[FOTOBK& K 8
MHOromaciiuradbsoe MPAKTUYECKHUM 3aHATHUAM U TEKYILLIeMY KOHTDOJIb YCII€eBaeMOCTH.
MOJe/IMpOBaHue.
2 |Pa3gen 2. YUucsieHHble N3yuenuve Teopetnueckoro Marepuasna. Ilogroroska x 15
6 35169




METO/IbI pelieHus]
COMPSDKEHHBIX 3a/1au
I'U/IPOTa30MHAMUKY U
TeruioobMeHa.

MPaKTUYECKHUM 3aHATHUAM U TEKYILIeMY KOHTDOJIb YCII€eBaeMOCTH.
BrinosHeHue WHAWBUYA/IBHOI'O IMPAKTUUYECKOI'0O 3aJaHus.

Odopmenre oTuéTta 1o pabore, MOArOTOBKA K 3allUTe.

Paznen 3. Tloaxoap! Siinepa

N3yueHne TeopeTrueckoro marepuasna. Iloaroroska K

MPAKTUUECKUM 3aHATHUAM U TEKYIIEMY KOHTPOJIb YCIIEBA€MOCTH.

3  |uJlarpaHKa K perieHuro 15
COMPSDKEHHBIX 34784 BrImosiTHeHMe UHIUBUYaTLHOTO TTPAaKTUUeCKOTO 3aiaHuUsl.
’ Odopmiienne oTuéTa 1o pabore, MOArOTOBKA K 3aIl[UTe.
Bcero 3a 8 cemectp 38
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJAEJ/IN CEMECTPA
21314/ 5 |6 8 9 10/11(12|13| 14 15 16 17
8 TexkK | AP | | TekK | Otu. mo I13 | P TekK | Otu. o I13 | [IP| aud. 3au.

YcnoBHbIe 0003HAYEHUS:

[P — nuarHocTuueckasi paboTa;

TekK — BOTIPOCHI 115 TEKYIIIETO KOHTPOJIS;

Ortu. no 13 — oTyeT Mo NpakTUUeCKOMY 3a/]aHHIo;
aud. 3au. — quddepeHITMPOBaHHbBIN 3aUeT.

TeKyui KOHTPO/Ib YCIIEBAEMOCTH CTY/€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKasi paboTa;
¢ BOMPOCHI /IS TEKYITIETO KOHTPOJIS;
¢ OTYET MO MPAKTUUECKOMY 3a/IaHHIO.

IIpomMesKyTouHasi arTecTamus IPOBOAXTCS B popMax:

e nmuddepeHI[MPOBAHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1

2.

10.

11.

12.

13.

14.

. A. K. JTrobumos, JI. B. IITabapoBa. . MeTozpl MOCTPOEHUsI pPaCcUéTHBIX ceToK B makere ANSYS ICEM

CFD. Hwxnuit Hoeropog: M3a-so HHI'Y, 2011, 5. pec.

A. C. OxoHeunukos, [I. O. Cepamok, I. B. ®egoreHkoB. . [IpoyHOCTHBIE U IUHAMUYECKHE pacyeThl B

nporpaMMHoM komriekce ANSYS WORKBENCH. Mocksa: MAU, 2021, 1. pec.

. A. FO. MyiizemHek, A. A. Borau. . Maremaruueckoe Mo/ie TMpOBaHKe MPOIeCCOB yJapa 1 B3phIBa B
nporpamMMe LS-DYNA. ITensa: UL I1II'Y, 2005, a5. pec.

. B. A. Bpysika, B. I. ®okun, 1. B. Kypaesa. . ilmxxeHnepHsbiii aHamu3 B ANSYS Workbench. Camapa: 113g-
Bo CamI'TV, 2013, s51. pec.

. B. K. Epocdees, I'. A. JlykbsHoB, A. B. CaBuH. . Aspoakyctuka. JLEI'TY "BOEHMEX" um. /1. ®.
YcruHoBa, 1991, 32 5K3.

. B. H. EmenbsinoB, O. B. MsicoefioBa ; JIeHWUHTp. MeX. UH-T, JIEHUHTP. LIEHTP MeXaH. U MaTeM. IIpU
AccoLManyy COBEeTCKUX FreOMeXaHHKOB. Pa3HOCTHOe MoJelMpoBaHye TeueH!H rasa v xxugkoctu. U. 1
BBezieHrie B 0CHOBHBIE METO/IbI BEIUMCIUTEbHOU ruziporazogrHaMuku. BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 1991, 74 5k3.

. B. H. Yckos. . Berymue ogaomepHblie BosHbl. CI16.BT'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2013, 148
9K3.

. JI. C. IlTa6nuii, A. B. KpusLos, [I. A. KosimakoBa. . KoMIblOTepHOE MO/I€/TUPOBAHUE THUIIOBBIX
rU/ipaBAUueCKUX U ra3ofMHaMuueCKUX MPOLEeCCOB JABUraTe/iell U SHepreTUYeckrx ycTaHoBOK B ANSYS
Fluent . Camapa: 131-Bo Camapck. yH-Ta, 2017, 371. pec.

. M. B. T'op6auég, B. C. HaymkuH, B. A. CriapuH. . MogenvpoBaHue 3aziau TeryioodmeHa B cpesie ANSY'S

FLUENT. HoBocubupck: HI'TY, 2023, 351. pec.

M. I'. Moucees. . Tpenue u TeryioobmeH B aspoguHamuke. CI16.BI'TY "BOEHMEX" um. []. .

YctuHoBa, 2010, 311. pec.

H. A. Bprikos, B. H. EmenbsHoB, 1. B. Tetepuna. . [luHaMuKa Bsi3koi >kugkoctu. CI16. BT TY

"BOEHMEX" um. 1. ®. YctuHoBa, 2021, 16 3K3.

H. H. ®énopoga, C. A. Banbrep, M. H. Tanunos. . OcHoBel pabothl B ANSYS 17. M.: JIMK IIpecc,

2017, an. pec.

O. K. OBuuHHUKOBa, M. M. JlanituHcKasi, Y. B. TetepurHa. . PelieHue npukiagHbIX 3a1ad

TepMOTrHAporasoanHaMuky B Ansys. CI16.: M3g-eo BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2023, 3.

pec.

FO. M. ITupKyHOB. . JIeKLMM TI0 MeXaHHUKe >KUAKOCTH U ra3a. CI16.BI'TY "BOEHMEX" um. [I. @.

YctunHoBa, 2013, 311. pec.

5.2. [JononHuTe bHAs IMTEpaTypa Mo AUCLUILIHE:

He TpeOyeTcsi.

5.3. Ilepuoguueckue U3gaHus:

He Tpe0yoTCH.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOH ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1s1
OCBOEHUS JUCIUIIUHBI, 31€KTPOHHBIE OUOTMOTEUHBIE CUCTEMBI:

1
2
3

. https://urait.ru/ — I'maBnHasi — O6pa3oBarenbHas maardopma FOpaiit. /151 By30B U CCy30B;
. https://e.lanbook.com/ — 3BC JlaHs;
. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —

OnekTpoHHBIE pecypchkl — DyHAameHTanbHast oubmioreka BI'TY « BOEHMEX» um. [.®. YctuHOBa.

CorpeMeHHbIe podeccroHabHbIe 0a3bl JAHHBIX:

1
2

. https://rusneb.ru — HaronaneHas snektpoHHasi bubnvoreka (HOB);
. https://cyberleninka.ru/ - HayuHas snekTpoHHasi 6ubiuoTeka « KubepneHuHKa»;

http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doHia
(byHIaMeHTalbHBIX UCC/IeJ0BaHHUI.

VHdopmaLiMoHHbIe CIIPaBOYHbIE CHCTEMBI:



1. Texakcriept — VTHGOPMaLMOHHBINM TIOPTaI TEXHUYECKOTO peryavpoBaHusi: HopMmel, ipaBuia, CTaHAApThHI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&lItemid=457 - b1 TOCToB
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;

3. http://www.consultant.ru/- KoncynsrauTIIntoc- nvHbOpMallOHHbBIN TIOpTas IpaBoBoi HHGOpMAaI[UH.

5.5. TIporpamMMHoe obecrieueHue:

1. Microsoft Office;
2. SolidWorks 2015 R5;
3. ANSYS 2020 R2.

5.6. ndopmalirioHHbIe TeXHOIOTUH:

B3anmozeiicTBre ¢ obyuarouumucs nocpegcreom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



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. ITpoekTop;

2. Microsoft Office;

3. SolidWorks 2015 R5;
4. ANSYS 2020 R2.

6.3. IIpouee:

1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MYJIbTUO®U3UKA 1 MHOTI'OMACIITABHOE MOJE/INPOBAHIUE

AnHoTanusa paboueii nporpaMMsl

Juctouminaa MYJIIBTUOU3NKA 1 MHOT'OMACHITABHOE MOJE/IMPOBAHUE sBnsercs
JUCHIUIIMHON o00si3aTe/IbHOM uYacTH ©0/i0ka 1 mporpaMMbl TMOATOTOBKM 0 HarpaeieHuto 24.05.02
IlpoekmupoeaHue asuayuUoHHbIX U pakemHblx Osuzamesnell. JJuclyIuiiHa peanusyeTcsi Ha (pakynbTeTe A
PakeTHOo-KOCMMueckass Texunka BI'TY  "BOEHMEX" wm. [J.®. Ycrunoea kadegpoit A9
ITJIASMOTI'A30JUHAMUKA U TEITVIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OTIK-5 CriocobeH pa3pabaTbiBaTh (pr3nUeCcKre ¥ MaTeMaTHUeCKUe MOZIe/IU UCC/IelyeMbIX TIPOLIeCCOB, sIBJIEHUH
1 00BEKTOB, OTHOCAIIUXCS K TIpO(heCCUOHATBHOM cdepe esITeNIbHOCTH [I/1s pPellieHUst UHKeHePHbBIX 3a71ad.

CopiepkaHue AUCLIMIUIMHBI OXBaTbiBaeT KPYT BOIIPOCOB, CBSI3@aHHBIX C MaTeMaTUueCKHWM, UMUTAL[MOHHBIM U
YKHCTIEHHBIM MOJIE/TAPOBAHMEM THPOTa30UHAMUUECKUX U TEePMOAMHAMUYECKUX TmporieccoB. Ocoboe
BHUMaHWe yZe/sieTCs 3a[jadaM B COTIPSPKeHHOM T0CTaHOBKe M HeCTal[MOHAPHBIM ITPOIeccaM.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
*  BOIIPOCKI /IJIs1 TEKYILIETO KOHTPOJIS;
e OTYET MO MPAKTUUECKOMY 3a/IaHHIO.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPYZOEMKOCTh OCBOEHHUSI [UCIIMIUIMHBI CcocTaBiaser 2 3.e., 72 u. IIporpammoli AWUCIUTUTUHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTtuueckue 3aHsaTHs (17 4.), camocTosiTeslbHas paboTta
cryzaenTa (38 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
MYJIBTUO®PU3UKA 1 MHOI'OMACIITABHOE MOJE/INPOBAHIUE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0oeMKOCTb OCBOEHHS JUCLMIIMHEBI COCTaB/sAeT 72 4., U3 HUX 34 4. ayUTOPHBIX 3aHATUH, U 38 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 yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumenoBanme paboTbI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pazpgen 1. BBegenue B My IbTH(U3NKY 1 MHOTOMAacCIITa0HOe MO/ie/THPOBaHHE.

N3yueHne TeopeTU4eCKoro
Marepuaa. [Toaroroska K
NpaKTUYeCKUM 3aHATUSAM U TeKyleMy
KOHTPOJIb yCIIeBaeMOCTH.

O. K. OBuunnHukoBa, M. M. JlanntuHckas, U. B.
TetepuHa. . PellieHre TIPUK/IIHBIX 3a7au
TepMoruzporasoauHaMuku B Ansys: CII6.: Y3a-Bo
BI'TY "BOEHMEX" um. []. ®. YctunoBa, 2023 (1-3)
H. H. ®époposa, C. A. Banerep, M. H. [lanunos. .
OcHoBsl paboTsl B ANSYS 17: M.: IMK Ilpecc, 2017
(1)

M. B. I'op6auég, B. C. HaymkuH, B. A. CniapuH. .
MogenvpoBaHHe 3ajau Terioobmena B cpesie ANSYS
FLUENT: Hoeocubupck: HI'TY, 2023 (1)

Wroro no pa3geny 1

8

Pa3;[e11 2. YncjieHHbIE METO/bl pENIEHUA CONPHAXEHHBIX 3d/1d4 r'HIpOra3ofuHdMHUKHU U Terjioo0MeHa.

N3yuenne TeopeT4eCcKoro
Marepuasa. [Toaroroska K
NpaKTUYeCKUM 3aHATUSAM U TeKyleMy
KOHTPOJIb yCIIeBaeMOCTH.
BeinosiHeHMe UHAVMBH/Ya/IbHOTO
TIPaKTUYeCKOro 3a/jaHus.
Odopmenue otuéra 1o pabore,
MOATOTOBKA K 3alljuTe.

A. K. JTrobumos, JI. B. I1TabapoBsa. . MeTofpb!
TOCTPOEHHA paCYéTHBIX CeTOK B rnakete ANSYS
ICEM CFD: Hwxnuit Hoeropog: YM3a-so HHI'Y, 2011
)

FO. M. LIupkyHOB. . JIeK1[MH 110 MeXaHUKE >KUJKOCTH
u raza: CII6.BT'TY "BOEHMEX" um. [I. ®.
YcrunoBa, 2013 (1)

H. A. bpeikos, B. H. EmesnbsaHoB, 1. B. TerepuHa. .
[vHamuka Bsi3koi xxugroctu: CII6.BI'TY
"BOEHMEX" um. [1. ®. YctuHoBa, 2021 (1)

B. H. Yckos. . beryiire ogHOMepHbIe BOJIHBI:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2013
(1)

B. H. EmenbsanoB, O. B. Msacoenosa ; JIeHUHTp. Mex.
WH-T, JIEHUHTp. LIeHTp MeXaH. U MaTeM. [pu
Accoranyy coBeTCKHMX reOMexaHHUKOB. PasHOCTHOe
Mo/le/TMpOBaHKe TeueHUM rasa u >kugkoctu. Y. 1
BBeeHrie B 0CHOBHbIE MeTO/Ibl BEIYMCTUTETHHOMN
rugporasoauHamMuku: bBI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 1991 (1)

M. I'. Mowucees. . TpeHue U TeriooOMeH B
aspozpuHamuke: CII6.BI'TY "BOEHMEX" um. [1. @.
YcruHoga, 2010 (1)

M. B. I'op6auég, B. C. HaymkuH, B. A. CniapuH. .
MogenvpoBaHue 3ajau Terioobmena B cpesie ANSYS
FLUENT: HoBocubupck: HI'TY, 2023 (1)

JI. C. IIa6muii, A. B. Kpunos, /]. A. Koimakoga. .
KommbroTepHOe MoZiesTMpoBaHye TUITOBBIX
TUZIpaBIMUeCKUX U ra30MHaMUUeCKHX MPOL[eCCOB

12
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JIBATaTesIel U SHepreTuueckux ycTaHoBoK B ANSYS
Fluent : Camapa: 13g-Bo Camapck. yH-Ta, 2017 (1)

Wroro no pasgeny 2

15

Paspen 3. IToaxoabl Jiyiepa u JIarpasxa K pelieHHI0 CONMPsDKeHHBIX 3aay.

N3yuenne TeopeTrueckoro
Marepuasa. [Toaroroeka kK
MPAKTUYeCKUM 3aHATHSIM U TeKyLeMy
KOHTPOJIb yCIeBaeMOCTH.
BrinosnHeHne UHAWBU/Ya/IbHOTO
NPaKTU4eCKOI'o 3a/laHuUsL.
Odopmenne oTuéTa 1o pabore,
TMOJrOTOBKA K 3allUTe.

B. K. Epodees, I. A. JIykbsiHoB, A. B. CaBuH. .
Aspoakycruka: JIL.BI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 1991 (1)

B. A. bpysika, B. I'. ®okun, fA. B. Kypaega. .
NukenepHsii aHamu3 B ANSYS Workbench: Camapa:
N3p-Bo CamI'TY, 2013 (1)

A. 0. MyiizemHek, A. A. borau. . MaremaTtnyeckoe
MO/ie/TMpOBaHNe TIPOLIeCCOB y/japa ¥ B3phIBa B
niporpamme LS-DYNA: ITenza: UUL] TII'Y, 2005 (1)
O. K. OBunnHMKoBa, M. M. JlantuHcKas, 1. B.
TeTtepuHa. . PelieHve nprkiagHbIX 3a1a4y
TepMorujporasoauHaMuku B Ansys: CII6.: 3za-Bo
BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2023 (3-4)
A. C. OkoHeuHukoB, /1. O. Cepgrok, I'. B.
®e10TeHKOB. . [IpOUHOCTHBIE U JUHAMUUECKHe
pacyeTsbl B MporpaMMHoM komriiekce ANSY'S
WORKBENCH: Mocksa: MAU, 2021 (1)

15

Wroro no pa3geny 3

15
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MYIBbTU®U3NKA 1 MHOI'OMACIITABHOE MOJE/INPOBAHUE

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

e BOIPOCHI /JIsl TEKYIIIETO KOHTPO/IS;
*  OTUeT I10 MPaKTUUECKOMY 3a/IaHUIO;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu orjeHuBaHus

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 - aTTecTarys.

Bomnpocs! /A TeKyiero KOHTpoJis
CobecenoBaHue 10 MPOHIEHHOMY MarepHray, YCTHbIe OTBeThI Ha KOHTPOJIbHBIE BOTIPOCHI, PellieHre
TPAKTUYeCKUX 3a/iay [Ijist TPOBEPKU yCBOEHUs MaTepHrasa

OTuer Mo NPAKTHYECKOMY 3a/JaHUI0

OTUYéT 110 BBITTOJIHEHHOMY TIPaKTUUeCKOMY 3a7iaHuio oopmisiercs B cootBeTcTBrr ¢ I'OCT 2.105 u
'OCT 7.32.
BeinosiHeHHOe 3a/jaHne 0hopMIISIeTCs Kak OTYET 10 TIPO/iesIaHHOM paboTe U OL[eHUBAETCA TI0 Jle CATUOA/TEHON
1IIKajie Ha COOTBeTCTBUE C/IeAYIOLIUM KPUTEPUSsIM:
- OTuUéT COCTOUT U3 BBE/IeHHs, MaTeMaTHueCKOl TOCTAaHOBKU 3a/lauu, OTIMCAHUSI TIOCTAHOBKU 115t
MMUTALIMOHHOTO MO/Ie/IMPOBaHMsI, Pe3Y/IbTaTOB PeIlleHys], BIBOJOB 0 pabore.
- [IpencraBneHHOe pellieHye 3a/laud COOTBETCTBYeT MHAWBHYaIbHOMY 3a/laHUIO.
- [TonyueHHbIe pe3ynbTaThl PE/ICTABIEHBI B BH/Ie TPAaMKOB WM TaO/HI] 3HAUEHUH U TTO3BOJISIOT
TMpPOaHa/IM3MPOBaTh BIVSHYE Ha Pe3y/bTaT PelieHus 3a/laud IPUMeHeHHUs Pa3/TMUHBIX YHNC/IEHHBIX METO/IOB
pelleHus U (M) UX HAaCTPOeK.
- BeIBoBI O TIPO/IeTaHHOM paboTe 000CHOBAHBI U OITUPAIOTCS Ha TIPeZCTaB/IeHHbIE Pe3y/IbTaThl.
3armura oTueTa MpoxoJuT B hopMe [IOK/IaZia CTYeHTa I0 BLIMO/JIHEHHOH paboTe U OTBETOB Ha BOMPOCHI
TiperiofiaBaresis.
ITpotieypa 3alUThl BK/FOYAET OTBETHI HAa BOMPOCHI MperofiaBaresis o pabore u paszeny kypca. B xoze
3aIuThl paboThl, 00yYalOIUeCs JO/DKHBI MPOIEMOHCTPUPOBATE KY/IBTYPY PEUU MPY H3/I0XKEHUUA CBOUX
MBICJIeH, IOTUYHOCTh B TIOCTAaHOBKE W U3JIOXKEHUU MaTeprasia, HeoOXoZrMble HaualbHbIe 3HAaHUS 110 CYIIeCTBY
00CyX/1TaeMoi TEMBI,
OtleHKa MPaKTUUeCKOTO 3afaHus ocyiecTsssiercs: mo 100 6anbpHOM 1IKase ¢ yuéToM:
- BBITIOJTHEHHUE MTPAKTHUECKOro 3aaHus — 30 6anios,
- odopmIIeHHe TTOSICHUTE/IbHO 3amucku — 20 6asiIoB,
- 3aII[UTa pe3y/bTaToOB, OTBETHI HA BOMPOCKI U UX JIOTHKA, Ky/IbTypa peur — 50 6asios.
Pabora cuntaeTcsi MpUHATOM Mpu Habope cTyaeHTOM Gosiee 75 GasioB.

JuddepennupoBaHHbIii 3a4eT

I depeHITMPOBaHHBIN 3aUET BBICTAB/ISETCS MO OajylaM B COOTBETCTBUM C perniaMmeHToM BAPC u
TEXHOJIOTUUEeCKOW KapTOi JUCIMIUIMHEI TIPH YC/IOBUH BBITIOTHEHUST 00y UalOIIMMCsI BCeX KOHTPOJIbHBIX
MepOTIPUSATHH, TIpelyCMOTPeHHbIX pabodeld MporpaMMoii AUCLUIUIMHEL. B ciyuae Hecornacust CTyAeHTa ¢
OLIeHKOM 110 GariyiaM Ui HeI0CTaTOUHOM KOMMYecTBe 0aslioB [jis TIO/TyUYeHust 3a4€Ta, CTYAeHT CAaéT
TeopeTHUeCKUi 3a4éT B opmare cobeceZioBaHMsI 10 BCeM pasziesiaM Kypca.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
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Pa3pen 1. BBepenue B
MYJIBTH(PUUKY U Borpocet A
4 | 8 M 6| 8| 4] 4| 8 20 TeKyILIero
MHOroMaciuTagHoe
KOHTPOJISI
Mojie/ITMpOBaHMe.
Ortuet 1o
Paspen 2. Unc/ieHHbIe MeTOABI MpaKTU4eCKOMY
4 g |PeIICHHS COMPSDKEHHBIX 3a/a4 27 | 12 6 6 15 40 3a/]aHuIo,
rUpora3oJUHaMHKU U Bomnpocs! asst
Ternioo0MeHa. TEeKYIIero
KOHTPOJISI
Bormpocs! gnis
Pazpen 3. ITogxoab! Jitiepa u zsguﬁg
4 | 8 |Jlarpamka K pemenuio 29 | 14| 7| 7 | 15 40 pod,
Ortuet 1o
CONPSKeHHBIX 3a/ay.
MPAKTUYECKOMY
3a[jaHUI0
Bcero 3a 8 cemectp 72 | 34 | 17 17 38 100
Bcero no guciuinge 72 | 34 | 17 17 38 100
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OneHounblie MaTtepuaasbl mo gucuumiude MY/JIBTUOUN3NKA 1 MHOT'OMACIHITABHOE
MOJE/INPOBAHUE

OIIK-5 - CnocoGeH pazpabambieamsp ¢puzuiecKue u mamemamuyeckue Mo0e/1u UCC/1edyeMbIX NPoyYeccos,

f6/1eHUll U 006€eKIMoe8, OMHOCAUWUXCS K npogheccuoHabHoll cpepe dessmeabHOCMU 0/151 pewleHUs:
UHJiCeHepHbIX 3a0ay

Ne 1 HPOQHTaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3allUIIINTE apTYMEHTHI, O6OCHOBbIBaIOU_]I/Ie BI)I6OP
OTBETOB

Tepmuuecky COBepIIIeHHBIH ra3, OMMCHIBAEMBIN MO/Ie/IbI0 TeKyueld cpezibl "ideal gas" B Ansys
TIOSUMHSETCS] ypaBHEHUSM ...

1 TepMHueCcKOMY ypaBHeHHIO cocTosiHUSI MeHeneeBa - KianeiipoHa
2 KajopuueckoMmy ypaBHeHUo cocTossHust U =c_v T

3 ypaBHeHuto Ban-ziep-Baanbca

4 ypaBHeHuro Pezyirixa — KBoHra

5 kasmopuueckoMy ypaBHeHUto coctosius U = ¢ T

6 TepMHUUYeCKOMY ypaBHeHHIO cocTosiHuUS \rho=const
Ne 2 TIpouMTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE
CooTHecUTe Ha3BaHUs cpe[l (TeueHU) U UX ONUCAHUS

1. HecxrMaeMasi )KUIKOCTb

2. C>)xuMaeMblii ra3

3. Hecxumaemebiii ra3

A. Cpefia, B KOTOpO# Macca BelljeCTBa B e[IMHUIIE 00beMa MOYKET U3MEHSIThCS
b. Cpega, B kOoTOpOIi laBieHre U TemriepaTypa OCTOSTHHbI

B. Cpepa, B KOTOpO Macca BellecTBa B eJUHUIle 00beMa MoCTOsTHHA

I". Cpepia, B KOTOpOH /jaB/ieHNe [I0CTOSTHHO

Ne 3 TIpouuTaiiTe TEKCT U 3alMIINTe Pa3BepPHYThI 000CHOBAHHBIA OTBET
Uro Takoe TUPOANHAMUYE CKUM ITOTpaHUYHbIN CJION?

Ne 4 TIpouuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIM OTBET
UTo Takoe CeTOYHAs CXOLUMOCTh?

Ne 5 TIlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
CootHecuTe Mofieny TypOy/IeHTHOCTH M THIT ONIMCHIBAEMOTO TeUeHHsT

1. Mogens Crniasapra-AsiiMapaca

2. Mopens Menrepa

3. k-epsilon mozens

4. k-omega Mozienb

A. 103ByKOBBIe TIPHUCTEHOYHBIE TeUeHHsI 6e3 OTPhIBA TTOTOKA
B. yHuBepcanbHas Mozesnb

C. cBoOOAIHbIE TEUEHUS U CTPYU

D. npucTeHOYHbIe TeUueHust

E. namMmnHapHoe TeueHue
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Ne 6

Ne 7

Ne 8

Ne 9

F. MozietMpoBaHue KpyTHBIX BUXpeit
[IpouuTaiiTe TEKCT M yCTAHOBUTE MOC/IE/I0BATEIbHOCTD

Onpe/ieiuTe MOCIEA0BATETBHOCTD JEHCTBUSA /IS PEIIeHHUs 33/Jaui 0 CTal[MOHAPHOM 00TeKaHUM
npoduisi J03ByKOBBIM MTOTOKOM BSI3KOTO rasa:

1. Pemienue 3a/jaunt i1t 00TeKaHUS TPOGUIIS UieaTbHBIM Ta30M (HEBSI3KHM)

2. BLIAEHEHI/IE obactu MPUCTEHOYHOI'O MMOTrPaHHUYO0ro CJ104d U pellleHre B Hel 3a4d4Yn 00 oO6TekaHuu
BA3KHM I'a30M

3. OHpe,ELEJIEHI/Ie peXrMa TedueHUA Hda OCHOBAHWU BbBIYNMC/IEHHBIX UKUCEJT Maxa u PeﬁHOJ’Ib,Z[CEl

4. OnipefiesieHre XapaKTePHBIX TOIIWUH JUHAMAYECKOTO 1 TEIJIOBOTO TTOTPAaHUYHBIX CJIOEB, YTOUHEHe
BO3MOXHOCTH CUMTAaTh TeUeHHe HeCXKNMaeMbIM

[pounTaiiTe TEKCT M yCTAHOBUTE TOC/Ie/I0BATEIbHOCTD
KaxkoBa nocsiejoBaTe/IbHOCTG pellieHust 33/jau B MeXaHHUKe JKUAKOCTH U Tasa:

1. ®opmupoBaHue HU3UKO-MeXaHUUeCKOT0 OIMMCAHMUS 3a/jaui (KIIOUeBbIX JeHCTBYIONNX (PaKTOPOB)
2. PelileHye TIPUK/IA/IHOM 3a/lauyl UM CEPUU 3a/iay, 3aBUCSIIUX OT MapaMeTpa (WK apaMeTpoB)

3. OmpesiesieHre TapaMeTPOB 3a/laul, M3BECTHBIX (IKCITEPUMEHTA/IbHBIX ) JAHHBIX U 11e/IeBbIX
TOKa3aresen

4. ITouck 1 aHa/M3 paHee BbINO/HEHHbIX pellleHUH, aHa/lnu3 HayYHO-TeXHUYeCKOM ITepaTyphl
5. Beegenue 1 000CHOBaHue JIOMYIeHUH, GOPMUPOBaHHe MaTeMaTU4deCcKoW MOJen
6. AHanu3 pe3y/bTaToOB, CpaBHEHUE C 3KCIIepUMeHTaMH U Lie/leBBIMU NTOoKas3aTeasaMy

7. ITocTpoeHue YHCIeHHON MOZie/Td WX TTIOMCK aHA/IMTUYEeCKOTO pellieHus (eC/id BO3MOKEH)

HpquTaﬁTe TeKCT, BbIGepI/ITe HpaBI/IJ'[LHI:Jﬁ OTBET U 3allUIINTE apryMeEHThI, O6OCHOBLIBa}0LL[I/Ie BLIGOP
OoTBeTa

ITpu aHanu3e Harpepa KopIiyca JieTaTe/IbHOTO aIlfapara, JBHKYILerocs C BbICOKON CBEPX3BYKOBOM
CKOPOCTBIO, HeOOXOJMMO YUUTHIBATH C/IeYIOIHe BU/bI TEII000MeHa:

1. KoHBeKTHBHBIH TeTyioooMeH
2. TennonpoBOAHOCTb
3. TerytooOMeH U3yyeHrEM

4. Bce niepeuniciieHHOE

HpquTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ’[LHLIﬁ OTBET U 3allUIINTE apryMeHThI, O6OCHOBLIBaIOLL[I/Ie BLI60p
OoTBeTa

OTHoOLLIeHVe CKOPOCTH MTOTOKA B IaHHOM TOUKe K MeCTHOM CKOPOCTH 3ByKa Ha3bIBAHOT ...
1 yncno Maxa

2 yncio Kpokko

3 uncso Hyccenbra

4 yncno PetiHonbaca

5 uncso Knygcena

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MTPABUIBLHBIN OTBET U 3aMUIIMTE apryMeHThI, 000CHOBBIBAIOLIHE BEIOOD

OoTBeTa

OTHoIllIeHHe CKODOCTH IOTOKa B I,E[(:lHHOI‘/’I TOUKEe K MAaKCHUMaJIbHOM TeOPETquCKOﬁ CKOPOCTHU UCTE€YEHHSA
(CKOpOCTI/I HCTeuyeHusd B BaKyyM) HAa3bIBAIOT ...

1 ynciio Maxa
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2 yncso Kpokko
3 urcio Hyccenbra
4 yucno PeliHonbaca

5 uncso Knygcena

Ne 11 TTpouuTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEeHThI, 000CHOBBIBAIOIL[ME BEIOOD
OTBETOB

Ha noBepxXHOCTH TBEP/[OTO TeJa /I/ist BA3KOT0 COBEPIIIEHHOTO ra3a CTaBATCS CIe/yIOIIMe rpaHUYHbIe
yCIIOBUSI:

1. CKopoCTh U TeMriepaTrypa «Ha 6eCKOHEeUHOCTH»
2. YcioBue «HeNpoTeKaHus»
3. YciioBUe «IIPUIHTIAHUS»

4. TersioBOM pe>KUM MOBEPXHOCTH (yCJIOBUE Ha TeMIiepaTypy, TeIJIOBOU MOTOK WJIN COTIPSDKEeHHE)

Ne 12 TTpouuTaiiTe TeKCT, BbIOepUTe MpaBUIbHBIE OTBETHI M 3alUIINTE apryMeHThI, 000CHOBBIBAIOILMEe BEIOOD
OTBETOB

Kakue noctynarel Bcerjia IpUHUMAOTCS B K/IaCCHYeCKOW TeopeTruueckoil Mexanuke JKugkoctu v ['a3a
(MXT):

1. EBK/TMIOBOCTB TIPOCTPAHCTBA
2. CTauMoHApHOCTh TeUeHus
3. AGCOTIOTHOCTb BpeMeHU

4. CIJIOIIHOCTh CpeJibl
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