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)
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HekaH dakynbTeta

HOnakos JI. I1.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MOJE/IMPOBAHME ITPOLIECCOB B JIOITATOYHbBIX MAIIINHAX
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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/INPOBAHUE ITPOIIECCOB B JIOITATOYHBIX MAIIINMHAX

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;

- TeOpeTHUYEeCKHe 0CHOBBI pa3HOCTHOTO MO/e/TUPOBaHUS;

- 3HaHWe PU3NUECKUX 0COOEHHOCTEeM MOZIeNTMPYeMBIX MTPOLIeCCOB;

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

- 3a/laHKe TPAaHUYHBIX ¥ PU3NUECKUX YCIOBUA;

- IOATOTOBKA MOZE/N K BEIUUCIIEHUIO;;

YMeHUS:

- pa3pabarbiBaTh KOHCTPYKTOPCKYIO ZOKYMEHTALUIO Ha [ieTalu JBUTaTesel;

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

-oTipeJiesisieT YpOBeHb CJIOXKHOCTA MareMaTHyeCcko MoJieny;

-pasrpaHUuMBaeT U OTipejiesisieT pu3nuecKre YCI0BUS MPH CO3AaHHUN MOJIeNH;;

HABbIKU:

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

-yIpaB/ieH/e rapaMeTpHu3anyeii 00beKToB;

-HaBBIKM TPaHC/ISILIUU JaHHbIX U3/B pa3Hble CAE cucremsr;

- aHa/M3 pe3y/bTaToB pacyera;

-TIOAITOTOBKA Tpaduueckoro MaTeprana s ohopmienus KII;.

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



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmnaa MOJE/IMPOBAHUME ITPOITECCOB B JIOITATOUYHBIX MAIIIUHAX sBrsieTcs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
TIOJITOTOBKHU 110 HarpaBenuto 24.05.02 I[IpoekmupogaHue aguayuoHHbIX U paKemHbix oguzamesetl.

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

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

Ay/MTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme E o
55 | 2%
B
A 4 g&
0 3 e g g% | B¢
& E HauMeHoBaHHe pa3/e/ioB H AHAAKTHUECKHX e{HHHI] = E g § E 55 ] 5
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ET|SE] 3
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4 7 Paspen 1. Beegenue. IlepBoHauabHble CBeZIeHHUsI O JIONIATOYHBIX MalllMHAX. 6 2 2 0 4 20
Paszpen 2. Mopenu notoka. [ToHaTHst 06 3/1eMeHTapHO# pelleTke rpoduseil. XapakrepHsle
4 7 ceueHust TYpOOMALLIMH M CTPYKTYpa MOCTPOeHHst MHZeKCoB. OZJHOMepHasi MOZieJb TI0TOKa B 12 2 2 0 10 15
JI0MATOYHOH MaiuHe. TpexMepHas Mo/ie/lb TIOTOKA B JIOTIATOYHOW MallliHe.
Paszien 3. AspoauHaMHYeCcKoe TPoeKTHPoBaHHe. TpeGoBaHus, TIpe/bsiB/sieMble K
4 7 JIONATOYHBIM MalllHaM. A3pO/jHaAMHYeCKOe POeKTHPOBaHHe TYPOUHBL. DTarbl U K/IIOUeBble 16 8 2 6 8 15
TEXHOJIOTMU a3pOANHaMHUYeCKOro rpoeKTUpOBaHUA. ABDOAI/IHHMI/I'-IECKBH OINTUMH3aLUS.
Pa3paen 4. MoaenupoBaHue 1oToka. YncieHHOe MOJeTMpOBaHKe TI0TOKa B TypOuHe.
4 7 MogempoBaHHe HeBsI3KOTO TI0TOKA B TypOuHe 1o ypaBHeHUsM Oiinepa. 2D\3D 23 11 3 8 12 15
MOZ|e/TMPOBaHMe BSI3KOTO MOTOKA B MPOTOUHO# yacTH. OcHOBbI CAE — MPOEKTHPOBAHMSL.
Pa3zpen 5. [IpoekTupoBanue TypouHbl. CHHTE3 reOMeTprH Mpodusiei 1 JI0MaTouHbIX
4 7 |BeHLOB. OfHOMepHOE NPOEKTHPOBAHKE TyPGHHDI. METO/bI yIIpaB/ieHy st IPOCTPAHCTBEHHbIM 28 16 4 12 12 15
MOTOKOM B Typ6uHe. PasBuTHe sKcriepiMeHTa bHON 6a3bl. DKCIIepUMeHTaIbHOe
HccefoBaHUe TyPOHHBL.
Paspen 6. YucneHHoe MofieTpoBaHue. Mo/ie/TMpOBaHuUsI TeUeHHs! /1S Pa3HbIX TUIIOB
4 7 TypbomaimH. YnceHHOe MogenpoBaHye. PopMHUpoBaHUe MOJEN OXJIaXK/EeHHs KOpIyca 23 12 4 8 11 20
TYPOMHBI C TIOMOLIBI0 YHHBEPCaJIbHOTO NporpaMmMHoro komruiekca CFX.
Bcero 3a 7 cemecTp 108 51 17 34 57 100
Bcero no gucuuninHe 108 51 17 34 57 100
3.2. AyANTOPHBIA MPAKTHKYM
Ne Homep n HanmeHOBaHue Oo0newMm,
Tema NMPAKTHYE€CKOI'0 3aHATUA
n/m pa3ae/sia TUCHUII/IMHbI dy/i. 4dacoB
Pasgen 3.
1  |AspogvHaMuueckoe Nutepdeiic CAE — cpenbl 6
TIPOEKTHUPOBaHUE.
2 Paszen 4. MogenvipoBanue (MIMIOPTHPOBaHME TeOMETPUU 1 paboTa C reoMeTpHeH. 8
TIOTOKaA. HasHaueHue Cl)I/IBI/I‘IECKI/IX Y 'PAHUYHBIX yC]'IOBI/Iﬁ
Pasgen 5. TIpoektripoBaHue .
3 3azanue ycaoBul Ha pacueT. [IpoBeseHue pacuera. 12
TypOUHBI.
Pazgen 6. UrcieHHoe
4 AHaju3 10Jly4YeHHBIX Pe3y/bTaToB. 8
MO/Jie/IMpOBaHue.
Bcero 3a 7 cemectp 34
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep u HanMeHOBaHuUe pasjesna Oo0bemMm,
CopepkaHue yueOHOro 3aJaHus
n/n AUCIHHHUIIIMHBI JacoB
1 |Pasgen 1. BeeseHue. W3yueHne MaTepuasa o pasgemiy 4
Pa3zpen 2. Mopenu noToka. N3yueHre MaTepuana 1o pasgeny 10
3 Pazpen 3. AsponrHamuyeckoe N3yueHue mMaTepuana ro pasgeny. 8
IMPOEKTUPOBaHMeE. HO,E[FOTOBKEI oTyeTa.
M3yueHue maTepuasa I10 pa3zey.
4  |Pa3zgen 4. MojenvpoBaHue TIOTOKA. Y p PasAey. 12
[ToaroroBka oTyeTa.
N3yueHnne MaTepuasa 1o paszesy.
5 |Pa3gmen 5. [IpoeKkTHpOBaHUe TypOUHEI. v p PA3AETy 12
[ToaroroBka oryeta.
W3yueHue MaTepuasa 1o paszey.
6 |Pa3gen 6. YUucieHHOe MOZie/IMpOBaHUeE. Y p Pasfieny. 11
IToaroroBka oryera.
Bcero 3a 7 cemecTp 57
6 27328




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. A. B. Ilpokodres, B. H. Matgees, O. B. BarypuH. . MaremaTtruyeckrie MOZeJii TIOTOKOB B JIOTIATOYHBIX
MalllMHaX ABUraTesield U arperaroB JieTaTe/bHbIX anrapaToB. Camapa: M3a-Bo Camapck. yH-Ta, 2021, 31
pec.

2. O. B. barypuH. . JlabopaTopHbIii MPAaKTHUKYM 10 TEOPUH U PACUETY JIONATOUHBIX MaiiyH. Camapa:
CamIy, 2019, an. pec.

3. I1. B. ITyraués, [I. I. CBoboza, A. A. Y)KapKOBCKHIA. . PacyéT ¥ MpOEKTHPOBAaHHE JIOTIACTHBIX
ryuipoMatiiiH. PacuéT BA3KOro TeueHus B JIONACTHBIX T'MAPOMAILMHAX C UCIIo/Ib30BaHueM nakera ANSYS
CFX. CII6.: U3a-Bo ITomurexH. yH-Ta, 2016, 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.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
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/- KoncynsranTtIntoc- nH(opMalioHHbI# TOpTaa ITpaBoBOM MH(POPMALUH.
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
MOJE/INPOBAHME ITPOLIECCOB B JIOITATOYHBIX MAIIIMHAX

AnHoTanusa paboueii nporpaMMsl

Hucuymimaa MOJAE/IMPOBAHUE TTPOOECCOB B JIOITATOYHbBIX MAIMMWHAX sBnsieTcs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
MOATOTOBKK 10 Harpaenenuio 24.05.02 IIpoekmupoeaHue deUAUUOHHbIX U paxkemHbiX Ogueamesnell.
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.

Cofep)kaHve [UCLMIUIMHBI OXBaTbiBaeT KpPYr BOMNPOCOB, CBS3aHHBIX C MOJeNMpOBaHHMEM TIPOLIECCOB
JIOTIATOYHBIX MalvH (TypOWH, KOMITPECCOPOB), WCIONb30BAHHEM COBPEMEHHBIX TPOrPAaMMHBIX CpeJICTB,
M3yueHreM BOMPOCOB TIOCTPOEHUSI TeOMeTPUH, 3aJaHhyd TPAaHWYHBIX YCJIOBUM, aHajau3a I10/yueHHbBIX
pe3yJ/IbTaToB».

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

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

HPOME)KYTOIIHHH dTTeCcTalUus ITPOBOAUTCA B (bopMax:
¢ 5S5K3dMeEH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI

MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTuueckue 3aHsATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenra (57 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MOJE/INPOBAHME ITPOLIECCOB B JIOITATOYHBIX MAIIIMHAX

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.

HaumeHnoBaHue PexoMen/IyeMas JITepaTypa TpyRoeMKOCTB,
paboThI yac.
Pa3pen 1. Beegenue.
ﬂg:;;:;a o O. B. BarypuH. . JTabopaTopHbIi MPAKTUKYM 10 TEOPUH U PACUETY 4
JlonatouyHbix MaiinH: Camapa: CamI'y, 2019 (1)
pasgeny
Wroro no pa3geny 1 4
Pa3pen 2. Mopgenu moroka.
Vzyuere O. B. barypuH. . JlabopaTopHbIii MPaKTUKYM 110 TEOPUH U PACUETY
MaTepuarna 1o . . 10
JionaTouHblx MamuH: Camapa: CamI'y, 2019 (2)
paszeny
Wtoro mno paszeny 2 10
Pazgen 3. AspopHaMuyecKoe NPOeKTHPOBAaHMe.
Nsyuenne
Matepraa ro O. B. BarypuH. . JTabopaTopHbIii MPAKTUKYM 10 TEOPUH U PACUETY
PasAeIy. JlonartoyHbix MalivH: Camapa: CamI'y, 2019 (1-2) 8
IToaroroBka
oTyeTa.
Wroro no pa3geny 3 8
Paszgen 4. MopenupoBaHue IOTOKa.
N3yuenne
Marepuasa I1o A. B. Ilpoko¢rwes, B. H. Martgees, O. B. barypus. . Maremarrnyeckre
pasgzeny. MO/ie/IY TIOTOKOB B JIONATOYHBIX MalllMHaX JBUTaresiell U arperaTton 12
IToproroeka nerarenbHBIX anmnapaToB: Camapa: M3a-Bo Camapck. yH-Ta, 2021 (1)
oTyeTa.
Wrtoro no paspeny 4 12
Paspen 5. IIpoekTHpoBaHue TypOMHBI.
N3syuenne
MaTepuaa fo O. B. BarypuH. . JlabopaTopHbIii MPaKTUKYM 10 TEOPUH U PACUETy 12
pasaeny. JloriatouHbIx MaiiH: Camapa: CamI'y, 2019 (3-6)
IMogroroBka
oTyeTa.
Wrtoro no pasgeny 5 12
Pa3zgen 6. YucieHHoe Mofie/TUpOBaHMe.
A. B. IIpokodses, B. H. Marsees, O. B. batypus. . MaTemMaTnueckue
N3yuenue MO/ie/iv TIOTOKOB B JIONATOYHBIX MalllMHAX /IBUTaTesiell U arperaTton
Marepuasa 1o JieTaTebHBIX arraparoB: Camapa: M3a-Bo Camapck. yH-Ta, 2021 (2-8)
pasgzeny. I1. B. TTyrauég, [I. . CBobopa, A. A. )KapKoBCKUiL. . PacuéT u 11
[ToaroroBka MPOEKTUPOBaHUE JIONACTHBIX THAPOMaIIUH. PacyéT BA3KOro TeueHusi B
oryera. JIONACTHBIX T'M/IpOMAlIMHAX C UCIob3oBaHueM nakera ANSYS CFX:
CII6.: U3g-Bo [MonutexH. yH-Ta, 2016 (1-5)
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Wrtoro o pasgeny 6 11
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MOJEJINPOBAHHE ITPOLIECCOB B JIOITATOYHBIX MAIIIMHAX

®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

KosiokBryM BK/IHOUaeT B ce0si OTBETHI CTY/|eHTa Ha /iBa TeOPeTUYeCKUX BOIIPOCa IO MPOHJeHHOMY
MaTepHaity. KonmokBuym cunTaeTcs CILAHHBIM [P OTBeTe Ha /iBa BOMPOCA MPU CTeleH! MO/THOThI OTBeTa He
MeHee 50% 110 KK 0MYy.
Bornpocs! K KO/UIOKBUYMY pacrosioxkeHsl B YMK AUCLUANIMHBL

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 g = B
7 =
KOHTaKTHOM 5 5 S E S =
- dopwe | 2| EE | Zx
- o 28| £¢g <O
& | 3 HaumeHoBaHue pasje/nos u = g == & g o
E = AUAAKTHYECKHUX eJUHHIL] g o . § = E : (=] S E B
) ~ | S |8E|&E& S T
= S | ER| = = = 2
-} = c% 8O = - o o
5 g =
= o
4 7 |Pa3pgen 1. BBegenue. 6 2 2 0 4 20 KonnokBuym
4 7 |Pa3gen 2. Moje/u MoTOKa. 12 2 2 0 10 15 Konnoksuym
Pa3pen 3. AspoguHamuyeckoe Oryer rio
4 7 AT 5. AIPOA 16 8 2 6 8 15  |mpakThuecKomy
NpPoeKTHUPOBaHHUe.
3a[JaHUI0
Ortuet no
4 7 |Pa3gen 4. MopenupoBanue noroka. 23 | 11 3 8 12 15  |OpakTuyeckoMmy
3a[JaHUI0
Pa3pen 5. IIpoekTripoBanue Oryer o
4 | 7 Aen o. Hp p 28 | 16| 4 | 12 | 12 15  mpakTHuecKoMmy
TypOUHBI.
3aJJaHUI0
Pa3pen 6. UncnenHoe Oryer rio
4 | 7 AL O. 23124 8 | 1 20  |mpakTuueckomy
Mope/IpOBaHMue.
3a[JaHUI0
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

Ne 4

Bonpocbl omkpbimoz2o muna:
Teuenue rasa B coruie JlaBasisi Ha CBepXKpUTHAYECKOM PeXXUMe SBISIeTCS CKUMaeMbIM?

Bo Bpemst pa3paboTku paboueii KOHCTPYKTOPCKOM JAOKyMeHTaruy Bam Heo0xouMo
rpousBecTty paf pacuétos B CAE-cucreme. B kakux pacuérax peKOMeHAyeTCs
TIPUMEHSITE Mogienb TypOyneHTHOCTH Realizable k—e ?

Kaxkoii HOCUT XapakTep TedeHHe BO3/yxa B TPyOOIpoBoJax?

Bo Bpemst pa3paboTku paboueii KOHCTPYKTOPCKOM J0KyMeHTaruy Bam Heo0xouMo
rpousBecTty paj pacuétos B CAE-cucreme. B kakux pacuérax peKOMeHAyeTCs
MIPUMEHSTh MoZienb TypOyneHTHOCTH RSM?

Bo BpeMst pa3paboTKu paboueii KOHCTPYKTOPCKOM JOKyMeHTaliu Bam HeobXoqumo
OLIeHUTH pe3y/bTarel psaa pacuétos B CAE-cucreme. Kak ocyliecTsisieTcst OLjeHKa
pe3ynbraroB pacuétoB B CAE cucreme?

Bo BpeMs O/ITOTOBKY TIPOEKTHOM JOKyMeHTal[ui BaM Heo6X0JUMO CIIPOEKTUPOBATh
3/IeMEeHThI U3/1e/Usl IOAX0/I0M «CBepXy BHU3». Ha uéM CTpouTCs OAX0 ] K
MPOEKTUPOBAHUI0 COOPOYHBIX eJUHUL] «CBEDPXY BHH3»

Bo Bpemsi pa3paboTku paboueii KOHCTPYKTOPCKOHM JOKyMeHTauyu Bam Heobxogqumo
nipou3sBecTH paj pacuétoB B CAE-cucreMe. B Kakux pacuéTtax peKOMeHyeTcs
MIPUMEHSTHL MOJie/Ib TypOyneHTHOCTH Standard k—e ?

B kaxoit yactu I'T[I mpoucxoauT ripeobpa3oBaHue XUMUUECKOH SHEPTHH B TEIJIOBYIO?
7151 uero BBITIOMHSIETCS TIpelapupOBaHye ra30TyPOMHHOTO JJBUTaTess Tiepe]
MIpOBe/leHNEeM CTeH/JOBOT0 UCITbITaHUS?

YpaBHeHHe MOMEHTOB KOJTMUEeCTBA JBYDKEHUS IPUMEHUTE/IBHO K JI0NaTOYHbIM MallllHaM
yCTaHaB/IMBAET CBsA3b PAOOTHI MEpeZiaBaeMoi JI0NaTKaMH MOTOKY (B KOMITPECCODPE) HTH
oTOrpaemMoli UM (17151 TYpOMHBI) C uem?

Bonpocbl 3akpblimozo muna:

Kakue MeTo/ibI HCIIO/IB3YIOTCA U1 MO/Ie/IMPOBAHUS ra30{MHaMUKU
BBICOKOHArpy>keHHbIX y3J10B B BP/]?

METO/, KOHEYHBIX 3/IEMEHTOB
MeTO/l KOHTPOJ/IbHBIX 06bemMoB
MeTO/ KPYIIHBIX YaCTHUL]

- BCe repeurciieHHbIe

Kakue ¢ursnueckue siBiieHNst HeOOXOAWMO YUUTBIBATh ITPY MOZEMMPOBaHUN
raso/JMHaMUK/ BBICOKOHArPYKeHHbIX y3J10B B BP/I?

TypOy/IeHTHOCTh
TerioooMeH
XUMHYECKHe PeaKIuu

BCe Mepeurc/ieHHbIe
YTO Takoe OTHOCUTE/IbHASI IIePOXOBaTOCTb TPYO?

3OT0 OTHOILIIEHHEe abCOJTFOTHOH IIIEPOX0BATOCTH K PAJUyCy WU JHUaMeTpy TPyObI
DTO OTHOLIIeHHE pajiyca TPyObl K aOCO/IFOTHOM I11epOX0BATOCTH
OTo Be/MUKMHA, KOTOPasi XapaKTepU3yeT TOJIIUHY JTAMUHAPHOTO CJIOST

ITO BBICOTA CPe/IHEro BBICTYTIA LLIEPOXOBATOM ITOBEPXHOCTH
CKauKyl yI/IOTHeHUs] BO3HUKAOT B:

CBer3By'KOBOM YCTaHOBHMBIIIEMCA IMMOTOKE
,[[OBBYKOBOM YCTaHOBUBIIEMCA MMOTOKE
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CBepx3BYKOBOM HEC)KMMaeMOM IOTOKe
Ne 5 Uro yTBep)kzaeT rumnotesa IIpaHiT/is B TOrpaHUUHOM Cj10€e?

Cu/bl HHEPIIMY UMEROT OOJIBIIHK TTOPSIIOK, YeM CUJIbI BI3KOTO TPEHUS B
MOTPAaHUYHOM CJIoe (B HalpaB/IeHUH MPO/[0/IbHOM KOOPAWHATEI B IOTPAHUYHOM CJIOE)

Cunbl WHEePLKWU U BA3KOI'O TPEHUA B MIO'PAHUYHOM CJI0€ UMEKOT O,ZLI/IHHKOBLII‘/JI TopAaa0K (B
HaripaB/I€EHUKU HpO,ELOJI])HOI\/JI KOOpAWHATHI B MIOI'PAHUYHOM CJIOG)

Ne 6 TpyOka NUTO B CBEPX3BYKOBOM I10TOKE U3MepsieT
[laBieHrie TOPMOXKeHUS ITOTOKA MPSIMBIM CKAYKOM YTIJIOTHEHHUS
[laBreHrie TOpMOKeHUsI Haberarolero rMoToka

[aByieHre TOpMOKeHHSI TIOTOKA 3a NPSIMbIM CKaUKOM YIVIOTHEHUS
Ne 7 Uro nokassiBaeT yuciio PeliHonb/ca?

OTHollleHre CU HWHepLHUU K CUJie TsHKeCTU

OTHo11IeHre CU/T UHEPLIMY K CUJIaM BS3KOTO TPeHHUs

Ne 8 YT0 HEOOXOUMO YUHMTHIBATh MIPH JBIKEHUH ra3a, KpOMe TapaMeTPOB COCTOSIHUS P, ®
T?
T

CKOpOCTh TeuyeHUs rasa
O6bem raza

IInorHOCTE rasa

Ne S ITo kakoii hopmyrie oripeesisieTCs reperia JaBIeHus: Ha TPeHUe I10 JJTUHe
TpyboripoBoza?
1Y,
* é-pmp=p1 p2= ‘E 2 prp
1 Y5
. ﬂ.pmp =4 E 2
I U
* ﬂ-pmp = E ~ Prp
Ne 10 Beibepute Gopmysny /it pacyeTa MacCOBOTO PAcXo/ia BO3/lyXa uepe3 OTBepCTHe
IUIOIIa/bH0 S:
2 Bl
2k |(p, ) (P )F
* 8O, =45 ||| Lol e
(k—DRT, || p, \ P
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2 [’ = " r 5 "
* 0, =uSp, $|p_‘ _'p‘
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