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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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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)
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IIporpamMmmy cocTaBuIu:

Kadenpa 11 JTASBEPHASA TEXHUKA
Kucenes Urops AjiekceeBuY, K.T.H., JOLEHT, JOLIEHT

Kadenpa N1 JIABEPHAS TEXHUKA
Ixramazse 'BaH1ja TeHrM30BHa, CTApIIWi TTpero/iaBaTesib

ITporpamma paccMoTpeHa
Ha 3aceZlaHny Kadepel-pa3paboTumnka
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N1 JIABEPHASA TEXHUKA
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMNPAKTUKYM I10 KOMITBIOTEPHOMY MO/JAE/IMPOBAHUIO

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:

[TK-1.5 — CriocobeH MozieMpoBath (r3ndyecKre MpoLecchl B 3leMeHTaX KOHCTPYKIIMH J1a3epHbIX CHCTEM U
000pyAOBaHuUs aJUTUBHOTO ITPOU3BOACTBA

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:

IIK-1.5

3HAHUA:
- OCHOB M METOZ,0B YNCJIEHHOI'O MOZIe/IMPOBAHUSA C ITIOMOLLBIO CTaHZAApTHBIX nakeToB CAE;

- MeTOAMK MO/e/IMPOBaHUs HarpsDKeHHO-/e(OPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKLIMM C TIOMOLL[BIO

SolidWorksSimulation;
- METOZAMK MO/Ie/TMPOBaHUsI MPOLECCOB Teryio-MaccoobmeHa ¢ nomornbio SolidWorksFlowSimulation

- METO/IMK MO/Ie/TMPOBaHUs TU/IPOAVNHAMUKY B akeTe Ansys Fluent;;

YMeHus:
- MOAeNYpoBaTh  HalpsUKeHHO-7e(OPMHUPOBAHHOE  COCTOSIHME  KOHCTPYKLMM C  TIOMOLIbIO

SolidWorksSimulation;
- MOZIe/IMPOBATh MPOLECCHI Teryio-MaccoodmeHa ¢ nomorsio SolidWorksFlowSimulation

- MOZ€/IMPOBAThL Te€UEHHW CIVIOIIHLIX CpeJ B IakeTe AHSYS Fluent;;

HaBbIKU:
- pacueTa HarpsbKeHHO-Zie()OPMHUPOBAaHHOTO U TEIVIOBOTO COCTOSTHUS 3/IEMEHTOB KOHCTPYKLIUU

- pacueTa TeueHHs CIUIOIIHBIX cpefi B makete Ansys Fluent;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmnaa IIPAKTUKYM 110 KOMITBIOTEPHOMY MOJE/IMPOBAHUIO siBnsieTcst
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
TOATOTOBKM 10 HarpasyieHUto 12.04.05 JlazepHas mexHUKA U /d3epHble MexXHO/102UU.

ConepkaHve  JUCHUIUIMHBI  SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHUeCcKoW TOATOTOBKM 0OakajiaBpa M CIYKUT OCHOBOH [y ocBoeHus auciurvdH: HAYUYHO-
NCCIIEJOBATEJIBCKAS ITPAKTUKA, ITIOATI'OTOBKA K ITPOLOEAYPE 3AIINTHI U 3AIIUTA
BBIITY CKHOM KBAJTM®UKAIIMOHHOMN PABOThHI



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh UCITUIIMHGI cocTaeset 10 3.e., 360 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AypuTopHbIe S
3aHATHA E =
B KOHTAaKTHOM ] a qi Er
A dopme g &g
= E g =
O] Q o = S = =g
[ 25| =] = E = ==
> HauveHoBaHHe Pa3je/ioB H JHJAKTHIECKHX eJHHHI] | g2 ] S s
g = g =] Z < g e & g
5 A = S E 35
= =l e
(@] a X T n
g | g2 58| 2
B E ¥
= =
5 9 Pazaen 1. OGuiue NOHATHSA KOMIIBIOTEPHOI0 MO/e/IMPOBAHHUSA C MOMOLIBI0 CTAHAAPTHBIX MAKETOB 21 6 6 15 10
CAE. 1.1 OcHOBBI UKC/IeHHOTO MOZieIMpoBaHusl. 1.2 MeTo/bl UMC/IeHHOTO MO/Ie/IMPOBaHMSI.
Pazgen 2. Mope Hamnps i) 0 COCT KOHCTPYKIMH C
nomoibio SolidWorksSimulation. 2.1 CTaaneCKnn aHa/IM3 KOHCTPYKLMH. 2.2 MogenupoBaHue
HanpspKeHHO-7,e()OPMUPOBAHHOTO COCTOSIHUS COCY0B. ['MapocTaTHueckuit pacueT pe3epsyapa. Pacuer
5 9 COCyZia Harpy>kKeHHOr0 BHYTPeHHHM JjaB/ieHreM. 2.3 Moza/bHbli aHamu3. BeruricieHre co6CTBEHHBIX 69 25 25 44 15
vactoT U popM KosebaHuii KOHCTPYKLMHU. 2.4 MozepoBaHue oTepy ycToiunBocTy. ViccneoBaHne
000/10YKY HArPY)KeHHO# BHELLIHUM [IaBieHHeM Ha M0Tepro yCToiuuBocTy. 2.5 TepMuueckoe
uccienoBaHue. MO,E[EIII/IPOB&HI/IE TEIJIONIPOBOAHOCTU B TBEP/JOM TeJie. Onpeaene}me TEPMUYECKUX
HarpsDKeHHH.
Paspen 3. Mopemup LIeCCOB TEI/I0-Maccool c 10
5 9 SolidWorksFlowSimulation. 3 1 MogenrpoBaHHe KOHBEKTUBHOTO TeruioobmeHa. 3.2 MogeMpoBaHie 54 20 20 34 15
TeriooOMeHa nanyyenreM. 3.3 Moze/IMpoBaHUe BbIHY)K/IeHHOW KOHBEKLIUK MPU KCII0/1b30BaHWH
BEHTU/IATOPOB.
Bcero 3a 9 cemecTp 144 51 51 93 40
Paspen 4. Mopenup Hanps ¢ 0 COCT | KOHCTPYKI{UH 1
Teny1000MeHa C NOMOLLbI0 SolndWorksSnmulatlon 1 1 Pacuet ycTanoctHoi npoyHoctH. 1.2 Pacuer
5 10 |H@ MPOUHOCTE C YYETOM TErIOBBIX sdekroB. 1.3 Pacuet cobcTBeHHBIX YacTOT c60pOK. 1.4 108 51 51 57 30
MogenvpoBanue Teruioobmena B cbopkax. 1.5 MogenupoBaHie yiapHbIX Harpysok. 1.6
MoyenpoBaHye HanpsKeHHO-/1e)OPMUPOBAHHOTO COCTOSIHUS TIPH JeHCTBUN HeTMHEITHBIX Harpy30K.
1.7 PellleHHe ONTHMU3ALIMOHHON 3a/jauul.
Bcero 3a 10 cemecTp 108 51 51 57 30
Pa3pen 5. Pemenue 3ajiau ruipoHaMuKy B nakete Ansys Fluent. 1.1 OcHoBHbIe ypaBHeHHs:
TU/APO/MHAMUKM CIUIOLIHOW cpe/ibl. OCHOBHBIE TIOAX0/bI K YMC/IEHHOMY MOZe/IMPOBAaHUIO TeYeHUH
crtotiHoH cpezipl. 1.2 TTopsi/ioK peliieHust 3a4ay THAPOAMHAMUKH B rakete Ansys Fluent. V3yuenus
6 1 nHTepdetica 1 NopsiJKa MOCTPOeHHs 3a/jaun MoZiennipoBanus. 1.3 PellleHue 3a7jaum TeueHHs B KaHase C 108 51 51 57 30
M3MeHsIIOLMMCs cedeHneM 1.4 ViccrieioBaHNe BIUSHUS KaueCTBa CETKU ¥ MOZiesieli TypOy/IeHTHOCTH Ha
pe3y/bTaThl MofleipoBaHusl. 1.5 PellieHue 3aaun CBepX3BYKOBOTO TeueHuUs1 B comie. 1.6 PeleHue
3aaauu ,E[BdeJEBHOFO TeueHwus. 1.7 I/Iccne,anaHne B/IVSIHUSA BeTpa Ha CTeleHb 3all0/IHeHUS KIOBETBI B
aJIKOpaMKax.
Bcero 3a 11 cemecTp 108 51 51 57 30
Bcero no gucuumninHe 360 153 153 207 100
3.2. JTaGopaToOpHBIi NPAKTHKYM
Oo0neMm,
Ne Homep 1 HanMeHOBaHue pasjesna
Tema JIaﬁOpaTOpHOI‘O MNPpAaKTUKYMd dayA.
n/n JUCLIUI/IUHBI
qacoB
Paszzen 1. O61iue MOHATHS OO01Me MOHATHS KOMITBIOTEPHOTO MO/Ie/TMPOBAHMUS.
1  |KOMIIBIOTEPHOTO MO/e/IMPOBaHUS C Oo6mume cBesenus o SolidWorksSimulation u 6
nomolbio ctaHAapTHbix naketoB CAE.  |SolidWorksFlowSimulation
2 CrarnyecKuli aHa/Iu3 KOHCTPYKLWU. 4
MopenupoBaHye HarnpsKEHHO-
3 ,[Le(bOpMI/IpOBaHHOFO COCTOSAHHSA COCYyOOB. 4
I'uapocraTueckuil pacuet pesepByapa. Pacuer
COCy[a Harpy>keHHOro BHyTp€HHUM [1daBJIEHHUEM.
Pa3zpen 2. MopenvpoBaHve HarpsHkeHHO- "
MojanbHbIN aHam3. Beuurcienrne co6CTBEHHBIX
4  |meopMUPOBAHHOTO COCTOSTHUSI . 5
YacCToT 1 (bOpM Kojie0aHuin KOHCTDYKIUH.
KOHCTPYKIHWHU C TIOMOIIBIO >
SolidWorksSimulation Mo,qennposaHHe 1moTepu yCTOMYMBOCTH.
5 VccnenoBanue 000/109KKM HarpyKeHHOH BHEIITHUM 6
AidB/IeHHeM Ha IOoTepro yCTOfIIIHBOCTH.
Tepmuueckoe ucciiegoBanue. MogenipoBaHue
6 TerIONPOBOAHOCTH B TBepAoM Tesie. OnpeseseHue 6
TepMHuyeCKUx HaHpH)KEHI/Iﬁ
7 MogenrpoBaHHe KOHBEKTUBHOIO TEI/I000MeHa. 6
Pazpnen 3. MopenvpoBaHue TpoLieccoB
8 MopenupoBaHHue TeTI000MeHa U3TyUeHHEM. 6
TeIruIo-MaccoobMeHa ¢ ITOMOIIBFO =
9 SolidWorksFlowSimulation. MO,Z[E‘J'II/IPOBaHI/Ie BBIHY>XJ€HHOW KOHBEKIUU TIPpHU 8
HCIO0J/Ib30BAHWU BEHTUJIATOPOB.
6 28372




Bcero 3a 9 cemectp 51
10 PacueT ycTanocTHOM MTPOUHOCTH 7
1 Pacyet Ha IPOUHOCTH C YYETOM TEILJIOBBIX 7
3¢ dexToB
12 |paszen 4. MozenvpoBaH#e HarpsDkeHHO- |PacyeT COOCTBEHHBIX YacToT CO0poK 7
13 |medopMHpPOBAHHOTO COCTOSTHUS MogenrpoBaHHe Teroo0oMeHa B cOOpKax 7
14 |[KOHCTPYKLH U TeriooGMeHa ¢ MogenvupoBaHue yAapHbIX Harpy30K 7
15 |HOMOLIBIO SolidWorksSimulation. Pemienrie onTUMU3al[MOHHON 3a7au. 8
MogenupoBaHue HalpsyKeHHO-
16 e OpMUPOBAHHOTO COCTOSTHUS TIPH [IeHCTBUN 8
HeJTMHeNHbIX Harpy30K.
Bcero 3a 10 cemectp 51
[Nopsimok peltieHys 3aia4 rUIPOAVHAMUKY B
17 nakete Ansys Fluent. I3yuenus untepdeiica u 4
TOpsiZIKa MOCTPOeHUs 3aZiauul MOZe/TUPOBaHUS
18 PetieHue 3a/1aum TeueHus B KaHaJsie C 8
M3MEHSIOIIUMCS CeueHreM
WccnenoBanue BIUSHUS KaueCTBa CeTKU U
19 Mogiesneli TypOy/ieHTHOCTH Ha pe3y/IbTaThl 8
Pazgen 5. PemieHuie 3ajau MO/|€/TMPOBaHUA
ruipoguHamMuky B TlakeTe Ansys Fluent. |OcHoBHbIe ypaBHeHUS TUIPOAVMHAMUKY CTLIOIIHOM
20 cpefibl. OCHOBHBIE TIOJXO0/bI K UUC/IEHHOMY 4
MO/Ie/IMPOBaHUI0 TeUeHHH CIIIOIIHON Ccpe/ibl
27 Perienue 3a/iaun CBePX3BYKOBOT'O TeUeHUS B 8
coriie.
22 Pemtenue 3aaun AByx(a3HOr0 TeueHUsl. 8
23 HVccnenoBadue BMUSHUS BeTPa Ha CTeIeHb 1
3ar0J/IHeHNs KIOBEThI B aIKOpaMKax.
Bcero 3a 11 cemectp 51
3.3. CamocrosTenbHas padora crygenrta (CPC)
Ne Homep 1 HauMeHOBaHUe pa3jea Oonem,
Cojiep)xaHue yueGHOro 3ajaHus
n/n JUCLMILTUHBI 4acoB
[ToaroToBKa K BBITIOJIHEHUIO U 3all[UTe
Pazpen 1. O6miue MOHATHS naboparopHoii paboTtel «O01IHe TIOHATHS
1 |KOMIBIOTEPHOTO MOZEIUPOBAHUS C KOMITbIOTEPHOT0 MozieipoBaHus. O0Ire CBeeH s 15
TTOMOIIbI0 cTaHAApTHBIX MakeToB CAE. (o SolidWorksSimulation u
SolidWorksFlowSimulation»
Pa3zpen 2. MopenvpoBaHue
’ HanpspKeHHO-Je(hOPMUPOBAHHOTO IToaroroBKa K BHITIONTHEHUIO U 3alI[UTe 44
COCTOSTHUSI KOHCTPYKIIMHU C TIOMOIIIBbIO  |J1TabopaTopHBIX paboT.
SolidWorksSimulation.
Paspen 3. MopenvpoBaHnue 1poreccoB
[ToaroToBKa K BBITTOJIHEHHUIO U 3alI[UTe
3  |Teruio-MaccoobMeHa C TIOMOIIbI0 6 6 34
SolidWorksFlowSimulation. /1aDOPATOPHRIX PaboT.
Bcero 3a 9 cemectp 93
Pazpen 4. MopenvpoBaHue
HanpspKeHHO-Je(hOPMUPOBAHHOTO
4 |cocromums xorcTpyKAM 1 [ToaroToBKa K BBITIOJIHEHUIO U 3all[UTe 57
J1abopaToOpHBIX paboT.
TeII000MeHa C ITOMOILBI0
SolidWorksSimulation.
Bcero 3a 10 cemectp 57
Pa3pen 5. PelieHue 3amau
[ToaroToBKa K BBITIO/IHEHUIO U 3al[UTe
5 |TUApOLVHAMUKU B Iakere Ansys 57
J1JabopaToOpHBIX paboT.
Fluent.
Bcero 3a 11 cemectp 57
7 28372




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJAEJ/IM CEMECTPA
120 3 4 5 6 7 8 9 |10) 11 (12| 13 |14{15/16| 17

JIP, JIP, JIP, JIP, JIP, JIP, JIP, JIP,

9 Otu. no| Otu. 1o | Otu. no |JP|Otu. no|Otu. no|Otu. no|JP|OTu. 1o Oru. P 'E;I;II?
JIP JIP JIP JIP JIP JIP JIP o JIP )
JIP, JIP, JIP, JIP, JIP, JIP, JIP,

10 Otu. o| Otu. 1o | Otu. no |JP|Otu. no|Otu. no|Otu. no|JP|OTu. 1o AP 'Egg)
JIP JIP JIP JIP JIP JIP JIP )
JIP, JIP, JIP, JIP, JIP, JIP, JIP,

1 Otu. o| Otu. 1o | Otu. no |JP|Otu. no|Otu. no|Otu. no|JP|OTu. 1o AP 'iﬁg)
JIP JIP JIP JIP JIP JIP JIP )

YcnoBHble 0603HaUEHUS:

P — nuarHocTrueckasi paboTa;

JIP — naboparopHas paboTa;

Ortu. no JIP — otuet 1o JIP;

Iud. 3a4. — gudQepeHIMPOBaHHbIN 3aueT;
Iud. 3a4. — quddepeHIIMPOBaHHBIN 3aueT;
aud. 3au. — quddepeHIIMPOBaHHBIN 3aUeT.

TeKyuii KOHTPO/Ib YCIIeBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHbIE BpeMEHHbIe NHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas paboTa;
e jyabopaTopHas paboTa;
e oruer 1o JIP.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCSA B (hopMax:
e muddepeHITMPOBAHHLIM 3aUeT.

8 28372



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. A. AnsvoBckuid. . SolidWorks Simulation. Kak perates npaktuyeckue 3aaurt. CaHkT-ITetepOypr:
BEXB-Iletepbypr, 2011, 3:1. pec.

2. B. A. CaHHUKOB. . YucsieHHOe MoZiesTMpoBaHre (pU3nueCKUX MpoLieCCOB B OTPAHUYEHHBIX Cpefiax.
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2008, 72 3k3.

3. B. 1. Bonkomopos, A. U. denucesko, O. HO. ViBaHoBa. . OCHOBbI TPEXMEPHOI'O MO/Ie/TMPOBaHUS B
SolidWorks. CIT6.BT'TY "BOEHMEX" um. []. ®. Ycrunosa, 2017, 50 3k3.

4. . A. Kucenég, C. FO. CtpaxoB. . OCHOBBI MO/Ie/TUPOBaHMsI TIPOLIECCOB TeIJIO00MeHa B cpefie
Solidworks. CIT6.FT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2017, 52 3K3.

5. JI. C. Illabmuii, A. B. Kpusios, [I. A. Kosmakora. . KoMIibloTepHOe MO/Ie/TPOBaHKE TUITOBBIX
rUJpaB/iuuecKyX 1 ra3ojuHaMuyueCcKux IpoLeccoB JBuraresneil U sHepreTuueckux ycTaHoBok B ANSYS
Fluent . Camapa: 1U3a-Bo Camapck. yH-Ta, 2017, 371. pec.

6. M. B. Top6aués, B. C. HaymkuH, B. A. CriapuH. . MojenvpoBaHue 3a/1au Terioobmena B cpesie ANSY'S
FLUENT. HoBocubupck: HI'TY, 2023, 351. pec.

7. O. B. barypun, H. B. Barypun, B. H. MarBees. . PacuéT TeueHMI XUIKOCTH U ra3a C IOMOLLbIO
yHUBepcansHOro rnporpammuoro komiiekca FLUENT. Camapa: M3a-so CI'AY, 2009, s51. pec.

5.2. [ononHuTe/bHas MTeparypa o AUCLUILIIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOM ceTy "VIHTepHeT", He0OXOAUMBIX J1/IsT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. https://www.solidworks.com/ru — Access Denied;

3. http://library.voenmeh.ru/jirbis2/ — ®yHngamenrtanbHasn 6ubnuoreka BI'TY « BOEHMEX» um. 1.0.
YetrHOBa;

4. https://urait.ru/ — I'maBHast — O6pa3oBaresnbHas ruiatdopma FOpaiit. 1151 By30B U CCY30B..

CoBpeMeHHbIe TPoQecCcHOHaNbHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmonaneHast yiekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast sekTpoHHast 6ubnuoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUM.

VHbopMalMoHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VTHMOPMalMOHHBIN TIOPTaI TEXHUYECKOTO peryupoBaHusi: HopMel, ipaBuia, CTaHAApThI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalioHHbBIN TTOpTasl ITPaBoBOi WHGMOpMAaI[UH.

5.5. TIporpamMMHOe obecrieueHue:;

1. Ansys Multiphysics 2019 Teaching Advanced;
2. SolidWorks 2015 R5.

5.6. ndopmaliioHHbIe TEXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JlaGopaTopHbIe 3aHATHA:

1. Ansys Multiphysics 2019 Teaching Advanced;
2. SolidWorks 2015 R5.

6.2. IIpouee:

1. pabouee MeCTO TIpernofiaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MNPAKTUKYM I10 KOMIIbBFOTEPHOMY MOJE/TMPOBAHUIO

AnHoTanusa paboueii nporpaMMsl

Jucoumiinia  ITPAKTUKYM 110 KOMITBEIOTEPHOMY MOJE/IMPOBAHUIO ssnsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
MOATOTOBKM T10 HarpaBiaeHuto 12.04.05 JlasepHas mexHuka U Jda3epHble mexHoAo2uu. JUCIUIIMHA
peanu3syetcsi Ha (akymerete M VHbopmaumoHHbIX U yripaensiomyx cucrem BI'TY "BOEHMEX" um. [J.®.
Yerunosa kadeapoii 11 TIASEPHAS TEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-1.5 CriocobeH MopienmMpoBarh (hU3UUeCKHe TPOLeCChl B 3/IeMEeHTaX KOHCTPYKIUM JIa3epHBIX CUCTEM U
000pyZIOBaHMS aiTUTUBHOTO TTPOM3BO/ICTBA.

CopiepkaHie [JUCLMIUIMHBI OXBaTblBaeT KPYI BOIPOCOB, CBfI3aHHBIX C MO/€/IMPOBAaHUEM HarpsiyKeHHO-
ZehOpMUPOBAHHOTO COCTOSTHUSI KOHCTPYKIMN C miomolrbio Moayssi SolidWorksSimulation, mofgenvipoBanuem
TIPOLIeCCOB TeIlIo-MaccoriepeHoca ¢ rnomotbio Moay/as SolidWorksFlowSimulation, a Takke mMozenupoBaHue
TUPOAVHAMUKHU CIUIOIIHBIX cpeZ B akeTe Ansys Fluent.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
¢ naboparopHas pabora;
e otuer 1o JIP.

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

OO01jas TPYAOEMKOCTh OCBOEHHUSI AMCLMIUIMHBI cocTaBisgeT 10 3.e., 360 u. IIporpamMmoi AWUCIUITAHBI
TpeyCMOTPEeHbI JTabopaTOpHbIN NpakTUKyM (153 u.), camocTosiTe/ibHast pabota cTygeHTta (207 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
MNPAKTUKYM I10 KOMIIbBFOTEPHOMY MOJE/TMPOBAHUIO

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHUS JUCLIMILIAHEI cocTaBgeT 360 4., U3 HUX 153 4. ayJUTOPHBIX 3aHATUH, U 207
Y., OTBe/IeHHbIX Ha CAMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

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.

HaumeHnoBaHue padoThI

PexkomeHpiyeMasi iuTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. O01iye MOHATHS KOMIIBIOTEPHOT0 MOJe/THPOBAHUS C MOMOIIBI0 CTAaHAAPTHLIX MakeToB CAE.

IToAroTOBKa K BBITOJTHEHHIO 1 3aIUTE
y1abopaTopHOM paboThl «OOIIHEe TTOHATHS
KOMITBbFOTEPHOTO MO/Ie/TUPOBAHMSI.

B. A. CaHHukoB. . UucieHHOe MOJie/IMpoBaHye
(h131yeCcKUX MPOLIeCCOB B OrpaHUUEHHBIX CpeJax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2008 (Bce)

OO61ue cBefieHNs O B. U. Bonkomopos, A. 1. [lenucerko, O. FO. 15
SolidWorksSimulation u NBaHoBa. . OCHOBBI TPEXMEPHOI'0 MO/e/IMPOBaHUS
SolidWorksFlowSimulation» B SolidWorks: CIT6.BI'TY "BOEHMEX" um. [I. ®.
YctrHosa, 2017 (1,3)
Wroro mno pasgeny 1 15

Paszpes 2. MojenupoBaHHue HaNpsHKeHHO-/1e()OPMHUPOBAHHOI'O COCTOAHHA KOHCTPYKIMH C IIOMOILBIO

SolidWorksSimulation.

HO/:[FOTOBKEI K BBITIO/THEHUIO U 3all[UTe

B. A. CaHHUKOB. . UucieHHOe MoJje/TMpOBaHUe
(hv3ueCKUX TIPOIIeCCOB B OrpPaHUUEHHBIX CpeJax:
CII6.BI'TY "BOEHMEX" um. [T. @. YcTHHOBa,
2008 (Bce)

/1ab0paTOPHBIX padoT. N. A. Kucenés, C. FO. Ctpaxos. . OCHOBBI a4
MO/Ie/TUPOBAHUS TIPOLIECCOB TeryIoo0MeHa B Cpejie
Solidworks: CIT6.BI'TY "BOEHMEX" um. [1. ®.
Ycrunosa, 2017 (JIPNel, JTIPNe2)
Wroro no pa3geny 2 44

Pazaen 3. MopenupoBaHue MPOLECCOB TeIio-Maccoodmena ¢ nomoiibio SolidWorksFlowSimulation.

HO,E[FOTOBKEI K BBITIO/JTHEHWIO U 3allJUTe

N. A. Kucenés, C. FO. Crpaxos. . OCHOBBI
MOJIe/TMPOBaHKs MPOIECCOB TeryioobMeHa B cpefie
Solidworks: CIT6.BI'TY "BOEHMEX" um. [1. @.

YcrunoBa, 2017 (JIPNel, JIPNe2, JTPNe3)

/1a00paTOPHBIX padoT. B. A. Cannukos. . UucnieHHOe Mo/ie/IMpOBaHue 34
(bu3MUeCcKUX TPOIIeCCOB B OTPAaHMUEHHBIX CpeJax:
CII6.BI'TY "BOEHMEX" um. [I. ®. YcTUHOBA,
2008 (Bce)
Wroro no pa3zeny 3 34

Pazgen 4. MopenupoBaHue HaNpPsDKeHHO-Ae()0pMHUPOBAaHHOTO COCTOSHUSA KOHCTPYKIIMH H TeIIo00MeHa
c nmomombsio SolidWorksSimulation.

[MoaroroBKa K BBHITIOIHEHUIO U 3aIIUTe

A. A. Anamosckuii. . SolidWorks Simulation. Kak

/1a00paTOpHBIX padoT.

TaBOPATOPHBIX PAborT. pelark npaktuueckue 3agaun: CaHkr-IletepOypr: 57
BXB-ITetepOypr, 2011 (Bce)
Wroro no paspeny 4 57
Pa3pen 5. Pemenne 3agau ruipoquHaMuku B nakere Ansys Fluent.
IToaroroBka K BbinonHeHuto U 3aiure | JI. C. [ITa6mwmii, A. B. Kpuerios, [I. A. KonMakosa. . 57

KomrmibroTepHOe MofieTMpOBaHye TUTTOBBIX
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TH/[PaB/Iue CKUX U Ta30[MHAMUUeCKHX TTPOI[eCCOB
[BUTATeel ¥ YHepreTUUeCKUX YCTaHOBOK B
ANSYS Fluent : Camapa: 13a-Bo Camapck. yH-Ta,
2017 (Bce)

M. B. I'op6auég, B. C. HaymkuH, B. A. CriapuH. .
MojiempoBaHUe 3a/1au TeryioobMeHa B cpefie
ANSYS FLUENT: HoBocubupck: HI'TY, 2023
(BCe)

O. B. Barypun, H. B. Barypun, B. H. Marsees. .
PacuéT TeueHui1 )KUAKOCTU U rasa C MOMOILbIO
YHHMBepCaJIbHOIO TIPOTPAMMHOT0 KOMIL/IeKca
FLUENT: Camapa: U3a-so CI'AY, 2009 (Bce)

Wroro no pa3geny 5

57
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MPAKTUKYM I10 KOMIIBFOTEPHOMY MOJE/TMPOBAHUIO

®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

¢ jyabopaTopHasi paboTa;

e oruet 1o JIP;

e muddepeHITMPOBAHHLIN 3aUeT;
e muddepeHITMPOBAHHLIN 3aUeT;
e uddepeHPOBAHHBIN 3a4erT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

JTa6oparopHas pa6ora

Homnyck k JIP:
* JIOMYCK K BBITIOJTHEHHUIO TEPBLIX ABYX JIP He MpeycMOTpeH.
* II7ISI 0Ty CKa K BBITIOJIHEHHUIO TPeThel U nocieaytoiux JIP HeobXoquMa 3aliyTa OfHOM 13 BBIMOTHEHHBIX
paHee paboT.
3amura JIP:
3amura JIP mpesycMarpuBaeT 00Cy>KeHHe Mopsijka pellieHus Ipe/lyCMOTPeHHbIX ee TeMaTHKOM 3a/ad,
BKJTIOUAsi TPOBEPKY YCBOEHHUS CTYEHTOM COOTBETCTBYIOIIUX CBeJEeHHUN U3 TEOPHH.

OTtuet no JIP

OTueTsI 1o 1abopaTopHBIM paboTaM TPe/ICTAB/SIOTCS B IeUaTHOW WM PYKOMMCHOH (opMme.
[HoryckaeTcsi BBITIOJTHEHNE PAaCueTOB «BPYUYHYIO» WM UCTIOb30BaHHe CUCTeM aBTOMAaTH3aliu
MaTeMaTHueCcKux pacuetoB. Kaxkoe 3aziaHuie Ha 1abopaTopHyto paboTy Cofiep>KUT Habop rmapamMeTpoB B
COOTBETCTBUU C UH/IUBU/Iya/IbHBIM BapUaHTOM.
KpuTepuu o1ieHUBaHUS:
JlabopatopHasi paboTa CUMTAETCS BBITIOIHEHHOH YCIeIHO (IPUHUMAEeTCs) TIPY CIeAYIOIIUX YCIOBUSX:
* [MPaBWJIbLHOE BBITIOJTHEHNE BCeX MYHKTOB (3a7iau), MpelyCMOTPEHHbIX 3a/laH1eM;
* IPaBUJILHOE TMIOCTPOEHHEe U 0OPM/IEHHE B COOTBETCTBUM C TPEOOBAHUAMH IOCYJapPCTBEHHBIX CTAaH/IapPTOB
ECK]I rpacdvkoB a1 BceX TIOyYaeMbIX B XO/Ie BBITTOJTHEHUs 3a[JaHUsI XapaKTEePUCTHK;
* yCIIelHast 3alura 1abopatopHoii paboThl.

JuddepennmpoBanHblii 3aueT

VIToroBBIf KOHTPOJIL 110 AUCLUIITHHE TTPOXOAUT B opme auddepeHIIMPOBaHHOTO 3aueTa. [ormyck K
3aueTy opopM/ISIeTCsl TIPY YCIOBUH TTOJTHOTO BBITIOJTHEHUST BCEX MEPOTIPUSTUM, MPeTyCMOTPEHHBIX I'PahuKOM
KOHTPOJIbHBIX MEpPOTIPUSTUI. 3aueT BK/IIOUAeT B Ce0sl BBITIOTHEHHE [IBYX KOHTPOJIbHBIX 3aIaHUM C TIOMOIIIBIO
TrakKeTa MPUK/IaJHbIX TTPOrpaMM.
Kputepuu ouieHBaHUSA:
» HempaBusibHOE peliieHue BYX 3a/JaHUM — OIIeHKa «HEeY/IOB/IeTBOPUTETHHOY;
* [IpaBu/ibHOE pellieHre OFHOTO 3a/JaHVsI ¥ HelPaBU/ILHOE PellieHre APYroTo 3a/JaHust — OIleHKa
«YIOBTIETBOPUTETLHOY;
* [IpaBU/IbHOE pellleHre IBYX 3alaHUHN — OL[eHKa «OT/INUHOY.
OcHoBaHWeM /IJ1sl BLICTaB/IEHUS OLIEHKU «XOPOLIO» SIB/ISIeTCS HeOpeXKHOe M/TM HETOUHOE BBHITIO/THEHHE OJJHOTO
WU IBYX 3aJlaHUM.

JAuddepennypoBanHblii 3aueT

WToroBbiii KOHTPO/E MO AUCLIATIIMHE TIPOXOAUT B hopMe AnddepeHIIMPOBAaHHOTO 3aueTa. JJomyck K
3aueTy oopmIIsieTCsl TIPH YCIOBUU TTOJTHOTO BBITIOJTHEHUSI BCEX MEPOTIPUSITUM, MPelyCMOTPeHHBIX I'padKoM
KOHTPOJIbHBIX MEPOTIPUSITHH. 3aueT BK/IFOUAET B Ce0s1 BHITIOTHEHUE [IBYX KOHTPOJIBHBIX 33/JaHUH C TIOMOIIBI0
TrakKeTa MPUK/IaJHbIX TIPOrpaMM.
KpuTepuu o1ieHUBaHUS:
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» HerpaBusibHOE peliieHue BYX 3a/JaHUM — OIIeHKa «HEeY/IOB/IeTBOPUTETHHOY;

* [IpaBU/IbHOE pellieHre OHOTO 3a/JaHUs U HEMPAaBU/ILHOE PeIlleHHe PYToro 3a/JaHusl — Ol[eHKa
«YIOBTIETBOPUTETLHOY;

* [IpaBU/IbHOE pellleHre IBYX 3alaHUH — OLleHKa «OTINUHOY.

OcCHOBaHHWEM /IJ1s1 BLICTAB/IEHUS OLIEHKH «XOPOIIIO» SIB/IIETCSI HeOPEXXHOE UM HETOUHOE BBHITIO/THEHHE OJHOTO
WU IBYX 3aJ]aHUM.

JAuddepennypoBanHblii 3aueT

WToroBbiii KOHTPO/E MO AUCLIATIIMHE TIPOXOAUT B hopMe AnddepeHIIMPOBAaHHOTO 3aueTa. JJomyck K
3aueTy oopmIIsieTCsl TIPH YCIOBUU TTOJTHOTO BBITIOJTHEHUsI BCEX MEPOTIPUSITUMN, MPelyCMOTPeHHBIX I'padKoM
KOHTPOJIbHBIX MEPOTIPUSITHH. 3aueT BK/IFOUAET B Ce0s1 BHITIOHEHUE [IBYX KOHTPOJIBHBIX 33/JaHWUH C TIOMOIIBI0
rakKeTa MPUK/IaJHbIX TIPOrpaMM.
KpuTepuu o1ieHUBaHUS:
» HempaBu/bHOe pellieHue [BYX 3a/laHUM — OLieHKa «HeY/I0B/IeTBOPUTEIbHOY;
» [IpaBu/IbHOE pellleHHe OFHOTO 3a/jJaHUs 1 HellpaBU/IbHOe pellleHHe APYroro 3aJjaHus — oljeHKa
«Y,0BIeTBOPUTEIEHO»;
* [IpaBu/ibHOE pellieHre IBYX 3a/laHUH — OLleHKa «OTJINYHOY.
OcHOBaHUEM /IJ1s1 BLICTAB/IEHUS OL[eHKH «XOPOIIIO» SIB/ISETCA HeOpeXXHOe WM HETOUHOE BBITIO/THEHHE OJJHOTO
WU IBYX 3aJlaHUil.
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Paspen 1. O6mue noHATHA JTabopaTopHasi
5 9 |KOMOBITEPHOr0 MOAE/TUPOBAHUSA C 21 6 6 15 10 pabora,
NoMoOLbI0 cTaHAAPTHBIX NakeToB CAE. Oruet nio JIP
Paspen 2. MojeupoBaHue HanpsyXKeHHO- JaGoparopHas
5 9 AedopMHPOBAHHOI'O COCTOSIHUSA 69 | o5 75 44 15 pabora
KOHCTPYKIMH C IOMOII[bI0 ’
SolidWorksSimulation. Order no JIP
Pazpgen 3. MopenupoBaHue IponeccoB JTabopaTopHasi
5 9 |Tremi0-Maccoo0MeHa C IOMOILILIO 54 20 20 34 15 pabora,
SolidWorksFlowSimulation. Ortuer no JIP
Bcero 3a 9 cemectp 144 | 51 51 93 40
e
5 | 10 [AePoPMHP 108 51 | 51 | 57 30 pabora,
KOHCTPYKIMH Y TeIJI000MeHa C Otuer o TP
nomombio SolidWorksSimulation.
Bcero 3a 10 cemecTp 108 | 51 51 57 30
JlabopaTopHast
6 | 11 |PasAen>.Pewenue saay 108 51 | 51 | 57 30 pa6ora,
rU/IpoAMHAMHKH B makere Ansys Fluent. Oruer 10 JIP
Bcero 3a 11 cemecTp 108 | 51 51 57 30
Bcero no aguciun/nHe 360 | 153 | 153 | 207 100
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Onenounblie MaTrepuasl no gucyumiude IIPAKTUKYM 11O KOMITBIOTEPHOMY
MOJAE/INPOBAHUIO

ITK-1.5 - Cnocoben modeaupoeamb ¢puzuyeckue npoyeccol 8 3/1eMeHMAax KOHCMPYKYUU /1a3epHbIX cucmem
u 060pyooeaHuss a00uUmMuUeHoO20 NPou3600cmea

Ne 1 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE
1. Tepmuueckast Harpy3ka

2. MexaHuyeckas Harpyska
3. YnapHas Harpyska.

A. BricoTa majieHusl.

b. NaBneHue.

B. TenioBoii MOTOK.
Ne 2 TIpouMTaiiTe TEKCT U YCTaHOBUTE TOC/Ie/JOBaTeTLHOCTD

YKa)KnTe TI0C/1e/J0BaTe/IbHOCTh PeLIeH s COTIPsDKeHHOM 3a/jauu TerioooMena B SolidWorks Flow
Simulation coryiacHO epeBy HCC/IeIOBaHUS

1. 3aziaAve rMapamMeTpPOoB 3aJaul (TUIT TeueHus1, hu3ndecKye TTapaMeTpsl U Ap.).
2. 3ajaHye TBep/iOro MaTepuasa 1o yMoayaHHIo.

3. 3agaHre BUsia TeKy4el cpefibl.

4. 3ajlaHue KpUTepueB CXOLUMOCTH .

5. 3azaHre rpaHUYHBIX yCIOBUH.

6. I[TonyueHue peleHus.

7. IlocTpoeHute 5MI0p pe3y/bTaToB.
Ne 3 TIlpounTaiiTe TEKCT M YCTaHOBUTE COOTBETCTBHE
1. Pe3ysbTar cTaTUueCcKOro UCC/ieJOBaHUS.

2. Pe3ynbrar TepMHUYECKOT0 UCC/IeJOBaHHS.

3. Pe3ynbTar pacueTa Ha OTepI0 yCTOWYMBOCTH.
A. Drropa HanpsKeHUH.

b. Koa¢duieHT KpUTHUeCKOW HarpysKy.

B. Dmropa Temrmieparyp.
Ne 4 TlpouuTaiiTe TEKCT ¥ YyCTaHOBUTE 110OC/Ie0BaTeIbHOCTh

YKa)kuTe Mo CiefjoBaTeTbHOCTh PellieHus craTrueckod 3aiaur B SolidWorks Simulation cornacHo
JlepeBy MUCCJIe[OBAHUS

1. Co3aHue cTaThueCcKol 3a1aum.
2. 3apaHue MaTtepuania.

3. 3aaHye HArpys3oK.

4. 3aziaHvie 3aKperieHu .

5. Co3zaHue CeTKU.

6. ITosmyuenne perieHus.
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

7. IlocTpoeHue 3MIop pe3y/bTaToB.

HpquTaﬁTe TeKCT, BbI6epI/ITe MMpaBUJ/IbHbIE OTBETHI U 3allUIIINTE apTYMEHTHI, O6OCHOBbIBaIOLL]I/Ie BbI60p
OTBETOB

Kakuie mapameTpsl 3aIaf0TCs TIPY TIOCTAHOBKE 3a/lauMl CTaTUUecKoro uccienoBadus B SolidWorks
Simulation

BapuanTs! oTBeTa:

1. CKopoCTh MPUJIOXKEHHsI BHEIITHEM Harpy3Ku
2. Marepuan fetanv

3. Criocob KperieHus JeTanu

4. BHerHss Harpy3ka

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPAaBUIbHBIE OTBETHI U 3alTUILIMTE apryMeHThbl, 000CHOBBIBAOIIME BEIOOD
OTBETOB

Uro siB/IsIeTCs pe3y/IbTaToM MCCIeJOBAaHMSI TTPH pacyeTe Ha MoTepro yctounBocTH B SolidWorks
Simulation

BapuaHThI OTBeTa:

1. Ontopa nepemelleHUH

2. KosdduieHT KpUTHUe CKOW Harpy3Ku
3. Dntopa HarnpsKeHUst

4. Dnropa TeMIieparypsbl

[TpounTaiiTe TEKCT, BEIOEPUTE MPABU/IBLHBIN OTBET M 3alUIINTE apryMeHThbI, 000 CHOBBIBAOIL[Me BEIOOD
oTBeTa

C moMOII[bI0 KaKOTO MHCTPYMEHTA 3a/1aeTCs epeMeHHasi BO BpeMeHH TeTuIoBasi Harpys3ka B SolidWorks
Simulation

BapuaHTe! oTBeTa:
1. KpuBas oTk/MKa
2. KpuBasi TenoBoil Harpy3ku
3. KpuBas BpemeHu

4. KpuBast Harpy3ku

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

Pacuer TepMuueckux HarpsbkeHu B SolidWorks Simulation siBisieTcst
BapuaHTh! oTBeTa:

1. JlnHaMu4yeCKUM UCCIe0BaHHEM

2. VccnenoBaHreM Ha TIOTEPI0 YCTOMYMBOCTH

3. CTaTuueCcKUM UCC/ieJOBaHUEeM

4. TepMuueCKUM UCC/IeJ0BAHUEM
ITpouunTaiiTe TEKCT U 3alUIINTE Pa3BEPHYThI 000CHOBAHHBIN OTBET

B pe3ynbTare peleHus CTALMOHAPHOM 3a/lauyl TeYeHHst BO/bI B TEIJIOOOMEHHOM arirapare ¢
ucrosnb3oBanieM SolidWorks Flow Simulation nmosnyyeHo pacripesiesieHre TeMIiepaTyphbl HarpeBaeMoro
TIOTOKA B BbIXOZHOM ceueHUU. CpeJHe pacxo/jHasi TeMIiepaTypa BOZbI Ha BbIXO/le COCTaB/IsieT BEIMUUHY
60°C, Temneparypa Ha Bxoje paBHa 20°C, pacxo/] BOZibI uepe3 TerI000MeHHbIH arrnapar paseH 0.5 Kr/
cek. Onpe/ielTh MOITHOCTD TEMJIOOOMEHHOTO armapara. YjeibHast TeJIOeMKOCTb BO/IbI PaBHA

4183 Ix/kr/K. OTBeT BpIpasuThb B KBT ¥ OKPYIVIUTH [I0 LIe/IOT0 YUC/IA.
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Ne 10 TTpouuTaiiTe TEKCT U 3aITUIIIUTE Pa3BePHYThIA 000CHOBAHHBIN OTBET

B pe3synbrare peleHus 3aiau CTaTU4eCKOIO aHa/Iv3a COCy/la, Harpy>keHHOI0 BHYTPEHHUM JlaBJIeHUEM
B SolidWorks Simulation, monyueHo pacrpeziesieHre SKBUBa/IeHTHBIX HaITPsDKeHUN B KOHCTPYKIIUM.
MaxkcyuMabHOe 3HaueHre SKBUBA/IEHTHBIX HaMpsDKeHWH JocTuraeT BemnurHbl 150 MITa. [Ipegen
TeKyuecTy MaTeprasa paBeH 210 MIIa. Omnpegenuts ko3 duiieHT 3araca MpoyHOCTH. B oTBeT
3arMcarh YMc/io, OKpyIJieHHoe 0 1 3Haka rocJie 3amnsiToi.

Ne 11 TTIpouwTaiiTe TEKCT, BEIOEpPUTE MTPABUIbHBIE OTBETHI M 3alMIINTE apPTyMEHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

Kakue smtophbl cTpoTCs 10 pe3yJibTaTaM CTaTh4yecKkoro ncciiefoBanus B SolidWorks Simulation
BapuanTel oTBeTa:

1. Temneparypa

2. HanpspkeHust

3. [Tepemerienrs

4. 1aBneHue

Ne 12 TIpounTaiiTe TeKCT, BbIOEpHTE MPaBI/IBHBIN OTBET U 3allIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

YeM 3a/laeTCsi TepMHUECKask Harpy3Ka IpH TeIIo00MeHe Tejla KOHBEKIIMel C OKPY»Karolliel cpefioi B
SolidWorks Simulation

BapuaHThI OTBeTa:

1. 3apatoTcs TeMIiepaTypa OKpyyKaroiel cpefibl ¥ KO3 OULIMEeHT TeTI00T/Aaun

2. 3a/1at0TCA TeMITepaTypa OKpy»Karollel cpe/ibl, KO3(hHIIMEHT TeIIO0Tauu, TEMIIEPATYPa CTEHKU
3. 3apatoTcs TeMIiepatypa OKpyKarollel cpeibl, ¥ TeMIiepaTypa CTeHKH

4. 3apar0TCs TeMIiepaTypa OKpysKaroLei cpesibl U K03(GHULIMeHT MOI/IOLeH s
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