MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(moamnmch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MOJE/IMPOBAHUE I'A30AMHAMMWKU BBICOKOHAI'PYKEHHBIX Y3/I0B B BP/]

HamnpasyieHnue/cnenaaibHOCTb 24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH
MOATOTOBKH

Crnepuanu3anusa/mpoduns/nmporpamma _IIpoekTHpoBaHHe aBHALIMOHHBIX JABHraTe el U S3HepreTHYeCcKUX YCTaHOBOK
MO/TOTOBKH
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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
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A8 IBUTATEJIN 1 DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITTIAPATOB
[MobenstHckuit AHTOH BUKTOpOBUY, CTApLLIMiA TIperiofiaBaresib

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpamMmel A8 IBUTATE/IU U SHEPT' OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBepytomuii kKadesapoii JleBuxuH A.A., K.T.H., JOLI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBeqyroiuii Kadezapoii JleBuxuH A.A., K.T.H., JO0L.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MOJE/IMPOBAHUE I'A30JVMHAMUKU BBICOKOHATI'PYKXEHHBIX Y3/IOB B BP/J,

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-1.10 — Bnageetr CAE cucrtemoii Ha ypoBHe, HEOOXOJUMOM /|7l BBITIOIHEHUS paboT 110 TIPOGUITIO

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTIKEHHUE CJIeyIOLIUX pe3y/ibTaToB 06pa3oBaHus:
IICK-1.10

3HAHUS:

- e[JUHOW CUCTeMbl KOHCTPYKTOPCKOM JOKyMeHTAaLUu;

- TeOpeTHUEeCKHe 0CHOBBI pa3HOCTHOTO MO/e/TUPOBaHHUs

- 3HaHWe PU3NUECKNX 0COOEHHOCTeH MOZIeNTMPyeMBIX TTPOLIeCCOB

-3HaHVe TIPUHLIMIIOB TIOCTPOEeHUs] KOHEUHO-3/IeMeHTHBIX U CeTOUHBLIX Mojlesiel;

- 3a/laHKe TPaHUYHBIX ¥ (PU3NUECKUX YCIOBUMN

- IOATOTOBKA MOZE/N K BEIUUCIIEHUIO;;

YMeHUS:

-pa3pabarbIBaTh KOHCTPYKTOPCKYIO JOKYMEHTALUIO Ha /IeTa/i IBUrartesiel;

- pnasienne CAE-cucTeMoli Ha YpOBHe, HEOOXO[UMOM /IJIs1 BBITIOJTHEHHUS paboT;

-oTipeJiesisieT YPOBeHb CJIOKHOCTU MaTeMaTHhyeCcKoi MoJieniv

-pasrpaHUuMBaeT U OTipejiesisieT pu3nuecKre YCI0BUS MPH CO3AaHHUN MOJIeNH;;

HABbIKU:

- yMeeT TpaHC/UpoBarh gaHHble Mexay CAD u CAE cucremamu.

-yrpaBieHHe rapaMeTpHu3anyeii 00beKToB

-HaBBIKM TPaHC/ISILIUM JaHHbIX u3/B pasHble CAE crcTembl

- @aHa/M3 pe3y/bTaToB pacuera

-TIOAITOTOBKA Tpadrueckoro Matepurana s odhopmierus K.

- Bnageetr CAE cucremamu npoBesieHust razoguHamudeckux pacuetoB (CFX, Fluent, Star-CCM+ wm
WX aHaJIoTH)..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmna MOJE/ITMPOBAHUE T'A3OJMHAMUWKU BBICOKOHAT PYJKEHHBIX Y3/I0B B
BP]] siBnisieTcsA AUCIMIIMHON YacTH, GopMHpyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHUI 0/10Ka 1,
TpPOrpamMMBbl TIOATOTOBKY 110 HaripaeieHuto 24.05.02 [TpoekmupoeaHue asuayuoHHbIX U pakemHbIx 0gueamesnell.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
IMPOEKTUPOBAHUE C TIIPUMEHEHUEM CAD/CAM/CAE-CUCTEM, WHXEHEPHAA "
KOMITIBIOTEPHAS I'PA®UKA.

Cojep>kaHue JUCIUIIIMHBL SIBJISIETCSI  OCHOBOM A/l OCBOEHMS JWCLMIIVH: IIO,HFOTOBKA K
IMPOLEAYPE 3AIINTHI 1 3AIIIUTA BBIITY CKHOU KBAJINOUKAIIVNOHHOUM PABOTHI.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-3 — CrniocobeH pa3pabarbiBaTh HOPMATUBHO-TEXHUYECKYIO JOKYMEHTALUIO, CBSI3aHHYIO C
rpoecCUOHAMLHON JesiTe/IbHOCThIO

¢ TICK-1.1 — CnocobeH pa3pabaTbiBaTh KOHCTPYKTOPCKYIO JOKYMEHTAL[MIO Ha ZIeTaId U Y3/Ib
JBUTaTesell ¥ CTeHZ0BOTO 000PY0BaHUS

¢ TICK-1.10 — Bnaseer CAE cuctemoli Ha ypoBHe, HE0OXOJUMOM /IJ1s1 BBIMTOJTHEHUS PaboT MO MPOQUJIIO

e TICK-1.11 — Bnageer CAM cucTeMoii Ha ypOBHe, HEOOXOIUMOM /|15 BBITIOJTHEHUST paboT MO MPOGUIIo

¢ TICK-1.6 — Cniocoben paspabartbiBats K/ Ha feTany, U3rotaBIvBaeMble TI0 a/ITUTUBHBIM TEXHOJIOTHSIM,
W3roTaB/IMBaTh UX U OL|eHUBAaTh I10Ka3aTe/ M KauecTBa JieTasel, MoyueHHbIX 10 aAJuTUBHBIM
TeXHOJIOTUSIM



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme g o
g8 | 8%
A 4 ==
& E HauMeHoOBaHMe Pa3/ie/ioB U IMAKTHYECKHX eJMHUL] = © g g E -] S 3
= = 2 8 g £8 Ee *
&) Q 1} S| S e
A = | 58| 28| =2
o O = ".‘
= %
O
=
4 7 Paspen 1. CFD-mopenpoBanue. PacuéTHoe KcciieloBaHye NIPOLIeCCOB 38 > 2 0 6 15
BbICOKOHArpy>keHHbIX y3/10B BP/I. ITopsgox CFD-mofenupoBaHus.
4 7 Pazpen 2. HOCTpOeH!le 3D mopeeii. [ToctpoeHne reomeTpuueckux 3D Mogernel 1 KOHeUHO- 10 2 2 0 8 15
9/1leMeHTHBIX Mojeneii y3nos BP/I.
Paspen 3. Pacuéra pabouero npouecca BPJI. Texnonorust pacuéra pabouero rporjecca BPI.
4 7 Hacrpotika pewiaresns. 3ajjaHre HadalbHbIX ¥ TPAHUYHbIX YCJIOBUH. PacuéT u ycioBus 16 8 2 6 8 15
CX0AMMOCTH. Busyanmsaius pesy/nsraToB pacyéTa.
4 7 Paspen 4. CAE — npoekTHpoBaHHe. Yric/leHHOe MO/ie/IMPOBaHKe TeYeHHUsI CO CMelleHreM B 19 11 3 8 8 20
KaHasiax repemeHHoro ceueHnst. OcHoBel CAE — ripoeKkTHpoBaHusl.
PHEAEJI 5. Hoc’rpoelme reoMeTpuH CMecHTe/Id. HOCTPOEHI/IE TeoOMeTpUuH CMEeCHUTEJIS U ero
4 7 pacuéT C y4y&ToM MpoLieccoB TerioobMeHa. BivsiHHe KauecTBa CeTKH U MoJesIel 28 16 4 12 12 15
TypOy/neHTHOCTH Ha pe3ynbraT CAE — NpoeKTHpOBaHHI.
Pa3zpen 6. ITocTpoenue reomeTpun Kamepsl cropanusi BPJ] razoreneparopa. IToctpoeHne
4 7 reoMeTpuH Kamepsbl cropaHust BPJI rasoreHeparopa u pacuét o6pasoBanusi CO 1 NOX B 27 12 4 8 15 20
Kamepax cropaHusi ¢ ucrosb3obaHueM CAE — IpoeKTUpoBaHusl.
Bcero 3a 7 cemecTp 108 51 17 34 57 100
Bcero no gucHUIIMHE 108 51 17 34 57 100
3.2. AyAuTOPHBII NPAaKTUKYM
Oo0neMm,
Ne Homep n HanMeHOBaHue pa3jesa
Tema MNPAKTHYECKOI'0 3aHATUA ayA.
n/mo AUCITMII/TUHBI
gacoB
Pa3zpen 3. Pacuéra paboyero o
1 A P Nurepdeiic CAE — cpeapl 6
nipouecca BP/I.
I/IMHOPTI/IPOBBHI/IE reoMeTpuru 1 pa60Ta C
2 |Paspmen 4. CAE — npoekThpoBaHue. |reoMeTpueil. HasHaueHre ¢pu3nuecKUx U rpaHUUHBIX 8
yCIIOBUN
Paspen 5. IlocTpoenue reomeTpun o
3 3azaHuve ycioBuM Ha pacueT. [IposeseHue pacuera. 12
cMecuress.
Paspen 6. IlocTpoenue reomeTpun
4  |kamepsl cropanus BP/1 AHa/u3 NoJIyYeHHbIX pPe3y/bTaToB 8
ra3oreHeparopa.
Bcero 3a 7 cemectp 34
3.3. CamocrosaTenbHast padora crygenra (CPC)
Ne Oo0neMm,
Homep U HAMME€HOBAHHE pa3je/ida JUCIIUII/IUHBI CO]I[EP)KBHI/IG y‘lEGHOl"O 3a/laHUA
n/n 4acoB
1 |Pa3gen 1. CFD-mogenupoBaHue. W3yuenne maTepurana no pasgemny 6
Paznen 2. IToctpoenue 3D mogesnei. N3yuenre MaTepuana no pasgeny. 8
.. W3yueHre maTepHasa I10 pa3feiy.
3 |Pa3sgen 3. Pacuéta pabouero rnpoiecca BP/I. Y p PazAey. 8
[ToaroroBka otuera.
N3yuenne maTepuraa 110 pasgesmy.
4  |Pa3zpen 4. CAE — npoekTrpoBaHue. Y p PasAeny 8
IToaroroBka otuera.
N3yyenne MaTepurasa 1o pasgesy.
5 |Pa3gen 5. [TocTpoeHue reoMeTpyUr CMeCUTES. Y p PasAey 12
IToproroBka oruera.
6 Pazpen 6. IlocTpoeHUe reoMeTpUM KaMephbl N3yuenue marepuasna no paszeny. 15
cropanusi BP/Il razoreHeparopa. ITogroroBka otuera.
Bcero 3a 7 cemecTp 57
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJAEJ/IN CEMECTPA
1(2(3| 4 6 9 10 | 11 12 13|14 |15 | 16 | 17
7 Komn P Komn | P Otu. no 113 P

Ycii0BHBIe 0003HAYCHUSA:

e [IP — aparHOCTHUECKasi paboTa;

¢ Ko — Konnoksuywm;

e Ortu. no 13 — oTyeT No NMpakTUUeCKOMY 3a/|aHHIO.

TeKyuil KOHTPO/Ib YCIIeBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromux dhopMax:
[IMarHoCTUYeCKasi pabora;

KOJ/IVIOKBUYM;

OTYeT I10 MPaKTUYeCKOMY 3aJdHHUIO.

IIpomMeskyTouHasi arTecTanus IPOBOAWUTCS B popMax:

5K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . Pacuét pabouero ripouecca I'T/I ¢ moMoIIbI0 eAWHOM BUPTyanbHOM Mogiesiu ero pabouero mporiecca.
Cawmapa: Uszg-so CI'AY, 2013, . pec.

2. A. M. Ky3bmuH, A. Y. Mycreiikuc. . Pacuét HanpsokéHHO-/1e(hOPMHUPOBAHHOTO COCTOSTHUSI 000I0UKH
KaMepbl CropaHusi pakeTHoro gsuraresisi B cpege ANSYS. CII6.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2017, 36 3K3.

3. JI. C. Ia6nuii, A. B. Kpustios, [I. A. KonmakoBa. . KOMITbIOTEPHOE MOZIeTUPOBAHKE TUTIOBBIX
ruipaBAMueCcKUX U ra3ofHaMuueCKUX MPOLeCCOB ABUraTe/iell U SHepreTuyeckrx ycTaHoBOK B ANSYS
Fluent . Camapa: 13za-Bo Camapck. yH-Ta, 2017, 371. pec.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyoTCs.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. https://urait.ru — I'naBHast — O6pa3oBarentHas niardopma FOpaiit. st By30B 1 CCy30B.;

2. http://e.lanbook.com — D3BC JlaHsb;

3. http://library.voenmeh.ru/jirbis2 — ®yHgamenrtanbHas 6ubmuoreka BI'TY «t BOEHMEX» um. 1.®.
YcTuHOBaA.

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

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

2. https://cyberleninka.ru/ - HayuHast 3/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTalbHBIX HCC/IeJ0BaHMUIA.

VHdbopMalioHHbIe CTIPaBOYHbBIE CUCTEMBI:
1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos

cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrauTlntoc- nHGOpMaloHHbBIN TTOpTas MpaBoBoi nHGOpMaliu.

5.5. ITporpamMmHOe obecrieueHue:
1. ANSYS 2020 R2.
5.6. HdopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t 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. ANSYS 2020 R2.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MOJEJ/INPOBAHUE I'A30ATHAMMKN BBICOKOHATI'PY)KEHHBIX Y3/10B B BP]|,

AnHoTanusa paboueii nporpaMMsl

HOuctunimaa MOJAE/IMPOBAHUE I'A30JUHAMMUMKHA BBICOKOHAT'PY)KEHHbBIX Y3/IOB B
BP]] siBsisieTCst AUCLIMIIMHON YacTH, ()OpMHUpPYeMOii yuacTHUKAMH 00pa3oBaTe/IbHbIX OTHOIIEeHHUH 0/10Ka 1,
MpOrpamMMBbI TIOATOTOBKH 110 HarpaeieHuto 24.05.02 [TpoekmupoeaHue aguayuoHHbIX U pakemHbIx 0guaamenell.
MucuurnvHa peanu3syeTcs Ha Qakynbrete A PaketHO-KocMuueckodt Texanku BI'TY "BOEHMEX" um. [1.®.
Ycrunosa kadenpoit A8 [IBUTATE/IU 1 DHEPT'OYCTAHOBKMU JIETATEJIEHBIX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1.10 Bnageer CAE cucTeMoli Ha ypoBHe, He0OXOIUMOM /I/1s1 BBITIO/THEHHST paboT 10 MPOoGUIIIO.

CopepxaHve [OUCLMIVIMHBI OXBaTbIBAaeéT KpYr BOMPOCOB, CBA3aHHbIX C HCC/Ae[NOBAaHUE TPOLECCOB
BBICOKOHArpy)kKeHHbIX y3/10B BPII; TexHonorueli pacuéra pabouero mporecca BP/I.

[TporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/leiyIoliie BUABI KOHTPOJIS:

TeKyLuii KOHTPOJ/Ib YCIIEBAéMOCTH CTY/€HTOB TIPOBOJUTCS B [IUCKPETHbIE BDEMEHHbIE HHTePBA/IbI B
cenyonumx popmax:
e UArHOCTUYeCKas pabora;
*  KOJ/UIOKBUYM;
e OTUYeT IO MPAKTUUECKOMY 3a/]aHHIO.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOAUTCA B CbOpMaXZ
¢ D3K3dMeH.

OO611as  TPYZI0EMKOCTh OCBOEHUsSI JUCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUIJIHHEL

MpeAyCMOTPeHbI JieK[MOHHbIe 3aHsATus (17 4.), mpakTtudeckve 3aHsTus (34 4.), camocTosTesnbHas pabora
ctypenra (57 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MOJE/IMPOBAHUE T'A30ATHAMMUMKN BBICOKOHAT'PY)KEHHBIX Y3/10B B BP]|

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS 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.

HaumenoBaHue PexoMen/IyeMast THTepaTypa TpyRoeMKOCTB,
paboTsI yac.
Pazgen 1. CFD-mopaenupoBaHue.
JI. C. IITabmwii, A. B. Kpueuos, [I. A. Konvakosa. . KomnbtoTepHoe
Vsyuenue Mo/e/IMpOBaHHe THITOBbIX TH/APABINYeCKHX 1 Fa30/MHaMUIeCKHX
MATepHATA 110 TIPOLIeCCOB ABUTaTes el U SHepreTHueckux ycTraHoBOK B ANSY'S Fluent : 6
Camapa: U3zp-Bo Camapck. yH-Ta, 2017 (1)
pasaey . Pacuét pabouero nporjecca I'T]] ¢ MOMOITBIO €IMHON BUPTYaTbHON
Mo/iesiv ero pabouero niporiecca: Camapa: M3a-so CTAY, 2013 (1)
Wroro no pasgeny 1 6
Pazpen 2. IToctpoenue 3D mopeseii.
Eg:;;:;a o . Pacuét pabouero nporjecca I'T/] ¢ OMOIIBbIO €IMHON BUPTYaTbHON 8
Mozienu ero pabouero miporjecca: Camapa: Uzza-so CT'AY, 2013 (3)
paszeny.
Wrtoro no pa3geny 2 8
Paspen 3. Pacuéra pa6ouero mporecca BP/I.
N3yuenue
y::;g ;;Ha o . Pacuét pabouero mnporjecca I'T/] ¢ MOMOIIbI0 eANMHON BUPTyaJTbHON 8
ToAroToBKa Moziesiu ero pabouero npotiecca: Camapa: M3a-so CI'AY, 2013 (2,4-7)
oTueTa.
Wrtoro no pasgeny 3 8
Pazgen 4. CAE — npoeKTUpOBaHMe.
ﬂg:;;l:;a o JI. C. IlTabmuii, A. B. Kpusrios, 1. A. KonMakoga. . KomrbtotepHoe
asgeny MO/le/TMPOBaHUe TUTOBBIX TH/IPABIAYECKUX U Fa30JUHaMUYeCKHUX 8
pl'[o FOT(')BKa TPOLeCCOB AIBUTaTe/iel U 3HepreTuueckux yctaHoBoK B ANSY'S Fluent :
A Camapa: U3a-Bo Camapck. yH-Ta, 2017 (2)
oTuera.
Wrtoro mno pa3geny 4 8
Pazpgen 5. IlocTpoeHne reomeTpyu CMeCcHTE IS,
E;i’:;;f;a o JI. C. IlTa6nwii, A. B. Kpusnos, [. A. KonMakosa. . KomnbioTepHoe
paseny. MO/ieJIMpOBaHKe TUTIOBbIX THPaBANUeCKUX U ra30/JMHaMUuUeCKUX 12
HO,E[FOT(;BKEI TIPOLIeCCOB ABUTaTe/el U 3HepreTudeckux yctaHoBoK B ANSY'S Fluent :
Camapa: U3a-Bo Camapck. yH-Ta, 2017 (3-4)
oTueTa.
Wroro no pa3geny 5 12
Pa3zpen 6. IToctpoenune reomerpuu kamepsl cropanusi BP/l razoreneparopa.
Ezz:;;;fa o A. M. Ky3bmuH, A. U. Mycreiikuc. . Pacuét HarpspkéHHO-
paseny. ZehOpMUPOBAHHOTO COCTOSIHUSI 000/IOUKU KaMephbl CTOPaHUs PaKETHOTO 15
HO,E[I‘OTO.BKEI neuraresis B cpefe ANSYS: CII6.BI'TY "BOEHMEX" um. [I. @.
oTUeTA. YctuHoBa, 2017 (3-6)
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Wroro no pasgeny 6 15
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MOJEIMPOBAHHME IT'A30JUHAMUKI BICOKOHATPY>KEHHBIX Y3/I0B B BP[,

®OH/J] OODEHOYHBIX CPECTB

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

e UarHocTUYecKas paborta

*  KOJ/UIOKBUYM;

*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e 5K3aMeH.

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 MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

KonnokBuym

KonnokBuyM BK/IrOUaeT B ce0st OTBETHI CTY/IEHTA Ha /[Ba TEOPETHUECKUX BOTPOCA TI0 TIPOHAEHHOMY
Marepuasny. Ko/uloKBUyM CUMTaeTCsl CAIaHHBIM [IPY OTBETE Ha /iBa BONPOCa MPU CTeINeHU MOHOThI OTBETa He
MeHee 50% 110 KK 0MYy.
Bonpocs! pacnionoxensl B YMK [UCLANIAHEL

OTuer N0 NpPaKTUYECKOMY 3a/JaHUI0

OTueT Mo NpakTHUUeCKOMY 3aJJaHUI0 TTPe/ICTAB/ISIeTCS B TIeUaTHOM BH7ie B (hopmare, rpelyCMOTPEHHOM
METOJUUeCKUMHU YKa3aHUAMH K MPAKTUUeCKOM paboTe. 3al[UTa oTUeTa MpOXOAUT B hopMe JoKIa[a CTy[eHTa
T0 BHITIOJTHEHHOM paboTe U OTBETOB Ha BOMPOCHI IperofaBareisi. OLieHUBAeTCs TIOJTHOTA U KaUueCTBO
odopM/IeHHsI 0TUETa, COOTBETCTBUE 3a/IaHUIO, BEPHOCTD TIOJTYUEHHBIX Pe3y/IbTaTOB, CTIOCOOHOCTh UX
00OBSICHUTE.
OTuet MpUHUMAETCS U PabOTa CUMTAETCS BLITOJTHEHHOU NP BBITIONIHEHWH TpeboBaHM K 0()OPM/IEHUIO OTUeTa
Y NoJiyueHuu He MeHee 60% MpaBU/IbHBIX OTBETOB Ha 3aJjaHHbIe BOMPOCHI MPenoaBare/isl.
BapuanTel 3afjanuii npezcrapieHdsl B YMK qucumnivHebL.

JK3amMeH

OK3aMeH NPOBOJUTCS B (hopMe YCTHBIX OTBETOB Ha BOMPOCHI 9K3aMeHAIMOHHOTO Ouiera.
OrieHKa 3a 3K3aMeH BBICTABJISIETCS TI0 pe3yJ/ibTaTaM OTBETOB 2 BOIPOCA K3aMeHal[MOHHOTO Ousiera:
«OT/IMYHO» - TIOJTHBIM OTBET Ha 2 BOTIpOCa OuieTa U BO3MOXKHBIE JIOTIOJTHUTE/TbHBIE BOTIPOCHT;
«XOpOILIO» - He3HAUUTeJIbHbIE 3aMeUaHUsi Ha OTBETHI 110 2 0CHOBHBIM BOIIPOCAM M HET0J/IHbIe OTBETHI Ha
JIOTIOJIHUTE/IbHbIE BOTIPOCHI;
«Y/IOBJIETBOPUTE/ILHO» - HETIOJTHbIE OTBETHI Ha 2 BOMpoca OuieTa, OTCYyTCTBHE OTBETOB Ha OT/ie/TbHbIE
JIOTIOJTHUTE/IbHBIE BOIIPOCHI;
«HEyIOB/IeTBOPUTETHHO» - HEMO/HBIM OTBET Ha O/IMH BOTPOC OW/ieTa, OTCYTCTBUE OTBETA Ha BTOPOH U
JOTIOJIHUTE/IbHBIE BOTIPOCHI.
[TepeueHs 5K3aMeHal[MOHHBIX BOMIPOCOB Mpe/cTaB/ieH B Y MK AUCLUTITMHEI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe

= =
3aHATHUS B 8 =
KOHTAKTHOM & m i = g %
- dopve | 2| EE | EE
- o 28| £¢g <O
& | 3 HaumeHoBaHue pasje/nos u = g == & g o
Q = JUAAKTHUECKHX e{HHHUI] &) o = Sw| S : Cl g E B
= /M = E | ¥E|8E S T
O H | | EE|ZS
X © — =T
-} = c% 8O = - o o
= 3 =
= o
4 7 |Pa3pen 1. CFD-mopeupoBanue. 8 2 2 0 6 15 Kosnnoksuym
4 7 Paspen g - Iocrpoenue 3D 10 2 2 0 8 15 Konnoxksuym
Mo/Ie/Iei.
. Oruer 1o
4 7 Paspen 3. Pacuéra paGoyero 16 8 2 6 8 15  |OpakTuyeckoMmy
npouecca BP/I.
3aJaHUI0
Oruer 1o
4 7 |Pa3gen 4. CAE — npoektupoBanue. 19 | 11 3 8 8 20  |mpakTUYeCcKoMy
3aJJaHUI0
Paspgen 5. IlocTtpoenne reomerpuu Orser o
4 7 AET 2. P P 28 | 16 | 4 12 12 15  |mpakThyeckomy
cMecHUTeIs.
3aJaHUI0
Pazpgen 6. IlocTtpoenne reomerpuu OtueT 1o
4 7 |kamepsnl cropanusi BP/| 27 | 12 4 8 15 20  |IpakTUYeCcKoMy
rasoreHeparopa. 3aJJaHUI0
Bcero 3a 7 cemecTp 108 | 51 | 17 34 57 100
Bcero no gucnuniuHe 108 | 51 | 17 34 57 100
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Kputepuu oneHuBaHus

IICK-1.10

Ne 1

Ne 2
Ne 3

Ne 4

Ne 5

Ne 6

Ne 7
Ne 8

Ne 9
Ne 10

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Bonpocbl omkpbimozo muna:

Bo BpeMs pa3paboTKu paboueli KOHCTPYKTOPCKOM JOKyMeHTalu Bam HeobXoqumo
npoussectu pag pacuétoB B CAE-cucteme. B Kakux pacuérax peKoMeHZyeTcs
MIPUMEHSITh MoZenb TypOyneHTHOCTH Realizable k—e ?

Kaxkoi1 HocHT XapakTep TedeHue BO3/yxa B TPyOOIpoBojax?

Bo BpeMs pa3paboTKu paboueii KOHCTPYKTOPCKOM JOKyMeHTalu Bam HeobXoqumo
npoussectu pag pacuétoB B CAE-cucteme. B Kakux pacuérax peKoMeHZyeTcs
MIPUMEHSITh MoZienb TypOyneHTHOCTH RSM?

Bo BpeMs pa3paboTKu paboueii KOHCTPYKTOPCKOM JOKyMeHTaluu Bam HeobXxoqumo
OLIeHUTH pe3y/bTarel psfa pacuétos B CAE-cucreme. Kak ocyliecTsisieTcs OLjeHKa
pe3ynbratoB pacuétoB B CAE cucrteme?

Bo Bpemst pa3paboTku paboueii KOHCTPYKTOPCKOM IOKyMeHTaruu Bam HeoOxoammo
nipousBecTH paz pacuétoB B CAE-cucreme. B Kakux pacuétax peKOMeHAyeTCs
MIPUMEHSATH MOJie/Ib TypOyneHTHOCTH Standard k—e ?

YpaBHeHUe MOMEHTOB KOJTMUeCTBa JBIKeHUs] IPUMEHUTE/IBHO K

JIOTIaTOYHBIM MalllMHAM YCTaHAB/IMBAeT CBSi3b PA0OTHI TIepe/iaBaeMOii JI0TIaTKaMy TTOTOKY
(B KoMIpeccope) uiay 0TOMpaemMoit UMH (7151 TYpOUHBI) C uem?
Teuenne rasa B cornie JlaBa/s Ha CBepXKPHUTHUECKOM peKMMe SIB/ISeTCS CKUMaeMbIM?

Bo BpeMmst MOArOTOBKM TIPOEKTHOM JOKYMeHTaL BaM Heo6X0AMMO CIIpOeKTHPOBaTh
3/1IeMeHThI U3/IeJTUS TIOIX0/IOM «CBepXy BHU3». Ha uéM CTpOUTCS MoAxon K
TPOEKTHPOBAHUIO COOPOUHBIX eJUHUL] «CBEpXY BHU3»

B kakoit yactu I'T/I mpoucxoaut rnpeoOpa3oBaHHe XUMAYECKOW SHEPTHUH B TETUIOBYIO?
Yro mpe/iCTaBASIOT COO0M aBTOHOMHBIE UCTIBITAaHUSA Y3708 I'TIT ?
Bonpocbl 3akpbimozo muna:

Kakurie meTo[pl MCTIOMB3YIOTCA [J11 MOZe/IMPOBAHUS Ta304UHAMUKU
BbICOKOHArpy’>KeHHBIX y3/10B B BP/I?

MeTO/JI KOHEUHBIX 3/7IEMEHTOB
MeTO/, KOHTPOJIbHBIX 00BeMoB
MEeTO/ KPYITHBIX YaCTHI]

BCe repeurcC/IeHHbIe

Kakue ¢usnueckue siBjieHrs1 HeOOX0JUMO YUMTHIBATh MPH MO/I€TUPOBAaHUM
ra3oIMHaMUKU BbICOKOHArpy>kKeHHbIX y37108 B BPII?

TypOyJIeHTHOCTh
TerioobMeH
XUMHUYeCKHe PeakIuu

BCe IlepeurcieHHble
Uto yTBepxxaaet rurnoTe3a [IpaHT/isi B TOrpaHUYHOM CJioe?

Cubl HWHepLUur UMEIOT O0/BIIIH TMOpsAOO0K, UeM CHUJIbI BA3KOI'O TPDEHUA B
TMOrpaHUYHOM CJioe (B HaripaB/IEHWHN HpOAO]'[BHOﬁ KOOpAWHATHI B TOrPAHUYHOM C]IOE)

Cunbl HWHEPLKWU U BA3KOI'O TPEHUA B MIOI'PAHUYHOM CJI0€ UMEKOT O,ZLI/IHaKOB]:II‘/JI opsAaa0K (B
HaripaB/IEeHUH HpO,ELOJIbHOﬁ KOOpAHWHATHI B TIOI'PAHUYHOM CJ'IOG)

UTo 1oka3biBaeT unciio PetiHonbaca?
OTHOIIIEHHe CHJT UHEPIIUN K CHTIe TSHKeCTH

- OTHoIlIeHHe CU WHepLUrHU K C1/IaM BA3KOT'O TDEHUA

Yro HEO6XO,E[I/IMO YUMTLIBATh IIPDU JBUYKEHWU I'd3d, KPOMeE I1apaMeTPOB COCTOSAHUA P,
T?
,1
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

CKOpOCTh TeuyeHUs rasa
O6bem raza

IInorHOCTE rasa
B ciiyuae oceBbIX yuacTKOB TypOoMaIivH (0CeBbie TypOOMAIUHEI, BXO, B

1[eHTPOOEKHYI0 MAIlIMHY, BBIXOZ, U3 [IeHTP00OeKHOM MallliHbI) OHA TTOJUHUHSIETCS
HEeCKOJIbKMM TpaBUiaM:

Ha PacyeTHOM PE€>KHUMe BXOJHOM JIOMIATOUHbINA YTo/ 6/M30K K YTy TIOTOKA B
OTHOCHUTE/IbHOM /IBHDKEHUH BXOZHOTO TPeyro/IbHUKA.

Ha BCeX pe)XMax BbIXOZIHOM JIONIAaTOUYHBIN Yo/l 0CeBbIX JIONaTOUHbIX MalllH
HEe3HaYMUTe/bHO OT/IMYaeTCsl OT yIvia TI0TOKAa B OTHOCUTEIbHOM /IBI)KEHUH BBIXOAHOIO
TPEeYro/IbHUKA.

OKpY’KHasi CKOPOCTb TIpH HeU3MeHHBIX pa3mepax JIM 3aBUCHUT TOMBKO OT
YaCcTOTHI BpaIlleHUs pOTOopa.

COOTHOIIIeHHe MeXK/Y BeJIMYMHAMK CKOPOCTEH U OTIpe/Ie/isIeTCst BeTMUMHOMN CTereHu
PEeaKTUBHOCTH
YT0 Takoe OTHOCUTE/IbHASI I1IePOXOBaTOCTb TPYD?

3To0 oTHOIIeHHe abCOJTFOTHOM IIePOX0BATOCTH K PAIUYCy WIH JUAMETPY TPYObl
OTo oTHOIIeHHe pajiyca TPyObl K aOCOMIOTHOM IIEPOXOBATOCTH
OTo Be/MUKMHA, KOTOPasi XapaKTepU3yeT TOJIIUHY JTAMUHAPHOTO CJIOST

ITO BBICOTA CPe/IHEro BBICTYTIA LLIEPOXOBATOM NTOBEPXHOCTH
Tpy6Ka n1TO B CBEPX3BYKOBOM ITOTOKE H3MepsieT

[aBreHrie TOPMO)KeHUS TI0TOKA MPSIMBIM CKAUKOM YTIJIOTHEHUSI
[laByieHre TOPMO>KeHUsI HaberaroIero rmoToka

[aBrieHrie TOPMO>KEHMS TIOTOKA 3a MPSIMBIM CKauKOM YTIJIOTHEHHST
PacrionaraemMslii Teriornepernas B [eJioM B TypOUHe He paBeH CyMMe

pacriojiaraéMbIX TeIIornepernaszoB B eé CTyIMeHsAX, BC/1eACTBUEe TOro, UTO:

TemIiepaTrypa (COOTBETCTBEHHO U SHTAJIbIINS) ra3a Ha BXOJE B KaKIYIO
MOCJ/IeZIYIONIYIO CTYTIEeHb B PeaTbHOM IpoLiecce BbIIIe, YeM B H/jealbHOM,
pacriosiaraeMslii Terionepenaz B HUX COOTBETCTBEHHO MOBBILLIAETCS.

TemIiepaTrypa (COOTBETCTBEHHO U SHTAJIbIINS) ra3a Ha BXOJE B KaKYIO
MOC/IeYIOIIYIO CTYIIEHb B PeaibHOM MPOLIecce HIDKE, YeM B UJeabHOM,
pacriosiaraeMslii Terionepenaz B HUX COOTBETCTBEHHO MOHM)KaeTCsl.

TeMreparypa (COOTBETCTBEHHO M SHTaJbIINS) ra3a Ha BXOZe B K&KAYIO MOCIe[YIOLYIO
CTyIleHb B peajlbHOM Ipoliecce BhIle, YeM B MleaIbHOM, pacriosiaraeMbli
Terioneperaz B HUX COOTBETCTBEHHO ITOHMKAeTCSL.

W3 vero cocTout cTyreHb KoMIipeccopa?

13 BXO/JHOIO HaripasJsitoiriero anmnapara (BHA), pabouero koneca (PK) u
BBIXOJJHOM CUCTEMBI.

13 KOPITyCa ¥ TYPOMHBL
W3 Y/IUTKY, jioriatouHoro anddy3opa u pabouero Koseca.

13 uepeIyIOIINXCs TIOABVKHBIX JIOTIATOUHBIX PEIETOK POTOpa.

16



