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1. llesu u 3212494 AU CIUILIHHBI

Lenbro n3yueHus: AUCUUIUINHBI SBISIETCSI IPUOOPETEHNE TEOPETHUECKUX 3HAaHUHN B
o01acT penieHusl MHKEHEPHBIX 3a7a4 U NPUOOPETEHHE YMEHUS U HABBIKOB pacyeTa
VMHKEHEPHBIX KOHCTPYKIIMM B TPOTPaMMHOM KoMIUIeKce Ansys . 3aaauu. 1. M3ydyenue
OCHOBHBIX MOJIOKEHUM METO/1a KOHEYHBIX 3JIEMEHTOB B Ansys. 2. M3yueHue
PAKTUYECKOTO MPUMEHEHHUS METO/1a KOHEYHBIX AJIEMEHTOB B IPOTPAMMHOM KOMILIEKCE
Ansys.

Kparkoe cogepkaHue TUCHMIIIMHBI

B kypce cTyneHThl MO3HAKOMSTCS ¢ TEOPETUYECKUMU OCHOBAMH METOJ1a KOHEYHBIX
AJIEMEHTOB, KOTOPBIH JIEKUT B OCHOBE PACcu€TOB MHKEHEPHBIX KOHCTpYKIui. Hayuarcs
MPOBOJIUTH PACYEThl KOHCOJIBHOMN OaKu, 0aJIOUYHBIX KOHCTPYKIIUH, (hepM U TPOBOJIUTH
pacyeT TemMIepaTypHbIX HaMpsHKEHUH C UCTIOJIb30BAHUEM ITPOTPAMMHOTO KOMILJIEKca
Ansys.

2. Komnerennuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Mnanupyemblie pe3yabTaThl
OII BO (kommnieTeH1Iun) 00y4YeHHUs 10 AUCITUTUIHHE

3HaeT: 0a30BbIE METOALI MATEMATHYECKUX U
€CTECTBEHHBIX HayK, IPOTPaMMUPOBAHUS U
MH(GOPMAIIMOHHBIX TEXHOJIOTUN

MeeT npakTUYECKUIA OTIBIT: UCTIONIH30BAHUS
0a30BBIX METOIOB MaTEMATHYECKUX U
€CTECTBEHHBIX HayK, IPOTPaMMUPOBAHUS U
MH(GOPMAITMOHHBIX TEXHOJIOTUI

I1K-2 CniocoGeH 1eMOHCTpUpOBaTh 0a30BbIC 3HAHUS
MaTeMaTHYEeCKUX U €CTECTBEHHBIX HAYK, OCHOB
MIPOrpaMMHUPOBAHUS U HHPOPMAIIHOHHBIX
TEXHOJIOTUI

3. Mecro aucuuninHbl B ctpykrype OII BO

[lepeueHb MpeANISCTBYOMIUX TUCIUTUIHH, [TepeueHs MOCIEAYIONIMX AUCIIUTLINH,
BHJIOB pabOT yueOHOTO M1aHa BHJIOB paboT
OducHbIe MPUIOKESHUS U TEXHOJIOTHH He npemycmoTpensl

TpeboBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOIUMbIM
IPY OCBOCHHUH JAHHOUN NMCLMIUIMHBI U NPUOOPETEHHBIM B PE3YJIbTaTE€ OCBOEHUS
NPEALIECTBYOIUX JUCHUTIINH:

Jucuunnuna TpeOoBanus

3HaeT: OCHOBHBIEC METOJbI HCITOJIb30BaHMS
WH(OPMAITMOHHBIX TEXHOJIOTHIA YMeeT: paboTaTh ¢
OducHbIe MPUIOKEHUS U TEXHOIOTHH COBPEMEHHBIMH HUH()OPMAITMOHHBIMHU TEXHOJIOTHUSIMU
MmeeT npakTUYECKU ONBIT: UCIIOIb30BaHUSA
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOIOTUH

4. O0béM 1 BUABI y4eOHOI padoThI




OO6mast TpyA0€MKOCTh JUCHIUIUIMHBI cOCTaBseT 4 3.¢., 144 4., 82,5 4. KOHTaKTHOM

paboThI
Pacnpenenenne o cemectpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
8
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHvie 3auamusi: 72 72
Jlexuuu (JI) 24 24
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 24 24
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 24 24
Camocmosmenvras paboma (CPC) 61,5 61,5
C IPUMEHEHUEM JHCTaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTUI
TlonroroBka Kk JEeKIIUAM 58 58
[ToxroroBka K MpoOMeEXyTOYHOM aTTeCTAlUN 3,5 3.5
KoHcynpranyy u npoMexyTo4Hast aTTecTalus 10,5 10,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEH

5. CoaeprkaHue TUCHMIITIMHBI

OObeM ayJUTOPHBIX 3aHATHUH 110
paiigena HaumeHoBaHMe pa3ae/ioB TUCIUILTHHBI BHJlaM B 9acax
Bcero J .| 113 | JIP
1 |OcHOBHBIE MONOKEHUS METO/]a KOHEUHBIX AJIIEMEHTOB B Ansys 16 8 8 0
) [IpakTHuecKkoe NPUMEHEHUE METO/1a KOHEUHBIX IEMEHTOB B 56 16 16 24
[IPOrpaMMHOM KOMILIEKCE Ansys
5.1. Jlekuum
Ne Ne Kox-
nexuumlpassiena HanmenoBaHMe nim KpaTkoe COAEp/KaHUE JIEKIIMOHHOTO 3aHATHUS BO
4acoB

1 1 PoJib BEIUKMCIUTENBHBIX METO/IOB B pacyeTax Ha MPOYHOCTh. DJIEMEHThI MaTPUIHON )
anreOpsl. MarpuyuHas ¢popma 3alMcl OCHOBHBIX COOTHOIIEHUH TEOPUH YIPYTOCTH.

) 1 O0nacTh NPUMEHEHUSI METOJJa KOHEUHBIX 3JIEMEHTOB. OCHOBHBIE HTaIIbI )
MIPAKTHYECKOM peann3anuu. TUIbI KOHEUHBIX AEMEHTOB. CTEPKHEBON DIIEMEHT.
banounslii anemenT. @yHKIUH (HOPMBI KOHEUHBIX JIEMEHTOB M MaTpuUIa

3 | precTxocTh. JInHeNHbIN IIOCKUI TPEYToJIbHBIN IeMeHT. KBagparnuHblil >
TPEYTOJbHBIN r1eMeHT. JINHEHHBIN YeThIpeXyroibHbIi anemenT. [IpeoOpa3oBanue
Harpy3Ku.

[Tnactunbl 1 00605104uKkH. OCHOBHBIE COOTHOUIEHHS TEOPUH TUIACTHUH U 000JI0YEK.

4 1 |OcHOBHBIE NONOKEHNS TEOPUHU TOHKUX IIIACTHH. OCHOBHBIE NIOJIOKEHHS TEOPUN 2
TOJICTBIX IJIACTHH. KOHEUHbIE AIIeMEHTHI 1 IUIACTUH U 000JI0YEK.

5 ) OcHoOBHbIE YacTH KOMIUIEKca Ansys U UX HazHadeHus. [IpenBapurenbHas )
OJTrOTOBKA BXOJ B porpaMMy. OCHOBHBIE CTaJMH PEIICHUS 3a]ad.

6 ) OCHOBHBIE THUIIBI 1 UIMEHA HJIEMEHTOB. OCHOBHBIE KOMaH/IbI ITAKETHOTO U )
WHTEPaKTUBHOIO pe:kuMoB. [loctpoenne Mmonenu. IToctpoenue ceTku.

7 2 |llpunokeHure HArpy30kK M noiayyeHue peuienus. O0paboTka, neyaTh U coxpaHeHue | 2




pE3yIbTATOB.
3 5 CrepxHeBble U 6anouHble KOHCTpYKUMU. KoHconmbHast 6anka. [lnmockuii n3rud ’
OaJKHU.
OrnpesenieHnst peakiuii ormop 1 YCUIUN B CTEPXKHIX IIIOCKON Gepmbl. Pacuet
9 2 |coctaBHBIX paM. OnpeneneHne peakuuil onop ¥ BHYTPEHHHUX CBA3E€H COCTaBHOM 2
KOHCTPYKIIUH.
10 2 |Kpyuenue crepxkHeil. Kpupbie crepxxun. Hagansnsie gedopmarym. 2
1 > TeMnepaTuypHHe HanpspkeHus. [Inockue 3agaun. Cratndeckuil aHaJIu3 yroJIKOBOTO )
KPOHILTEIHA.
12 ) [IpocTpancTBeHHBIE 3a7a4. TOJICTOCTEHHBIN IMIUHAP MO BHYTPEHHUM )
naBineHreM. CTaTHUECKUI aHaJIN3 U30THYTOTO CTEPIKHSL.
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
Ne Ne Koa-
sansuspasiena HaumeHoBaHMe WM KpaTKoe CoJepKaHUE MPAKTUYECKOrO 3aHATUS, CEMUHApa BO
4acoB
1 1  [Marpuunas ¢opma 3amMCH OCHOBHBIX COOTHOIIICHUH TEOPHH YIIPYTOCTH. 2
2 1 |OcHoBHBIE ATaNBI MPAKTHYECKON peann3anun. CTepKHEBOM JIIEMEHT. 2
3 1 |banmounslii anemeHT. [IpeoOpazoBaHue Harpy3KH. 2
4 1 [[Imactunel u 060m0ukn. KoHEUHBIE 371€MEHTHI IS TIJIACTUH B 000JI0YEK. 2
5 ) OcHOBHBIE YacTu KOMIUIEKca Ansys U UX HazHaueHus. [IpeaBapurenbHast )
[MOJrOTOBKA BXOJI B IPOTPaMMYy.
6 2 |[loctpoenue moaenu. IlocTpoeHune ceTKu. 2
7 ) [IpuniojkeHue Harpy3ok u noiaydeHue pemenus. OopaboTka, neyars u )
COXPaHEHUE PEe3yJIbTaToB.
8 2 |CrepxHEBBIC M OaouHbIe KOHCTPYKIMU. KoHCONMBHAsS Oalka. 2
9 ) OmnpeneneHus peakiyii ornop M YCUJINN B CTEPKHSX TI0CKOM pepmbl. Pacuer )
COCTaBHBIX paM.
10 2 [KpuBble CTEp>KHHU. 2
11 2  (TemmnepaTypHble HANPSKEHUS. 2
12 2 |ToncTOCTEHHBIN NUIUHJP MO BHYTPEHHUM JIaBICHUEM. 2
5.3. JIaboparopHbie padoThI
Ne Ne . Koi-Bo
sansmis | pasiena HanmeHoBaHMe WK KpaTKoe cofiepkaHue J1abopaTopHOi paboThI 4ACOB
1-2 2 [locTpoenue 3D Monenu ¢ UCHONb30BaHUEM TPUMHUTHBOB 4
3-4 2 PaccunTarh Harpy3Ku KOHCOJIBHOM OaKu 4
5-6 2 PaccunTtars Harpy3ku 0aI04HbIE KOHCTPYKIIHH 4
7-8 2 Pacuer peakuuii orop u yCUJINI B CTEPXKHAX TIOCKON (hepMbl 4
9-10 2 Pacuet KpUBBIX CTEp)KHEN 4
11-12 2 Pacuer TemriepaTypHOro HanpsHKEHUs 4
5.4. CamocrosiTesibHasA padoTa CTyIeHTa
Boinonnenne CPC
Criucok nureparypsl (¢ ykazaHUeM Kozn-
[onsun CPC pas3zelnos, miaB, CTpaHull) / ccbuika Ha  (CemecTp| BO
pecypc 4acoB
[lonroroBka K JEKIIUAM OcHoBsl pabotel B ANSYS 17/ H. H. 8 58




®denopona, C. A. Bansrep, M. H. /lanunos,
1O. B. 3axapoBa. — Mocksa : JIMK Ilpecc,
2017.— 210 c. — ISBN 978-5-97060-425-
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HOI[I"OTOBKa K HpOMe)KYTO‘IHOﬁ arTecraluu

OcHoBsl pabotsl B ANSYS 17/ H. H.
®enoposa, C. A. Bansrep, M. H. [lanusos,
10. B. 3axapoBa. — Mocksa : JIMK Ilpecc,
2017.— 210 c. — ISBN 978-5-97060-425-
0. — Texcr : 31eKTpoHHBIH // JIaHb :
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URL.: https://e.lanbook.com/book/90112
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248 c. — ISBN 5-94074-074-X. — Texkcr :
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https://e.lanbook.com/book/1290 (nara
obpamenus: 16.12.2021). — Pexxum
MoCTyma: JJisi aBTOPHU3. TTOJIE30BATEIICH.
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6. Tekymmii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS ATTECTALUA

KOHTpOJ'II) Ka4yCCTBa OCBOCHMU O6paSOBaTCHBHOfI IMporpaMmeal OCYIICCTBILICTCA B

cootBeTcTBUH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. Kourposabubie meponpusitus (KM)

HazBanue n-
Ne | Ce- Bun Makc. TEHIBA-
KOHTpoibHOTO |Bec [Topsimox HauuceHus: 6aI0B
KM|mectp| xoHTposis MEDONPISITIS Oan eTcs B
potp A
[Toctpoenue 3D Ecnu 3aganne BBIMOIHEHO 0€3 OMINOOK,
Texymuit MOJICIIH C HalMcaH OT4YET B COOTBETCTBUU C
1 8 Y A 20 1 DK3aMeH
KOHTPOJIb | HCIOJIb30BaHUEM TpeOOBaHUSIMH, TO BBICTaBIIsACTCS 1 OGa.
PUMUTHBOB Wnaye 0 Gamos.
Texymuii Paccunrars Ecinu 3amanue BBITOIHEHO 0€3 OMIHOOK,
2 8 KOHi, olb Harpy3sKu 20| 1 |HanmcaH OTYET B COOTBETCTBUU C DK3aMeEH
P KOHCOJIBHOH Oaiku TpeOOBaHUSIMU, TO BhICTaBIsIeTCs 1 6as.




Wuaye 0 Gamos.
Paccuurarp Ecnu 3a1anue BHIOIHEHO 0€3 OIIMOOoK,
Texymnii Harpy3Ku HaIlMCaH OTYET B COOTBETCTBUU C
3 8 20 HK3aMEH
KOHTPOJIb Oano4HbIe TpeOOBaHUSAMHU, TO BhICTaBiIsgeTCs 1 Oas.
KOHCTPYKIIHH Wuaue 0 6amos.
Pacuer peakunii Ecnu 3amanue BeIMOTHEHO 0€3 OITHOOK,
4l g Texymuil | omop u ycuiuii B 20 HalKCaH OTYET B COOTBETCTBUU C o K3aMer
KOHTPOJIb |CTEPKHSX ITOCKOMN TpeOOBaHUSIMU, TO BbICTABIsIETCs 1 Oai.
bepMbl Muage 0 Gansos.
Ecnu 3a1anue BBINOIHEHO 0€3 OIIMOO0K,
5 3 Texymmii | Pacuer KpuBBIX 20 HaIlKCaH OTYET B COOTBETCTBUU C S K3aMEH
KOHTPOJIb CTep)KHEeH TpeOOBaHUAMMU, TO BbICTaBiIsgeTcs 1 O6a.
Wuaye 0 Gamos.
Pacuer Ecinu 3amanue BBITOIHEHO 0€3 OMIMOOK,
Texymmii HaINCaH OTYET B COOTBETCTBUHU C
6 8 TemmneparypHoro |20 PK3aMEH
KOHTPOJIb TpeOOBaHUSIMH, TO BhICTaBiIsgeTCs 1 A
HanpsHKEHUs
Mnave 0 Ganos.
Ecnu Bonpoc pacKkpsIT MOJHOCTHIO - |
[Tpome- Oas.
7 8 xytouyHas | OtBet mo Ounery | - Eciu Bompoc pacKkpeIT, HO HE TIOJHOCTBIO [PK3aMEH
arTecTalys - 0.5 6anna.
Ecnu Borpoc He packpsIT - 0 6amios

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA

Bun
MIPOMEKYTOUHOM [Ipouenypa npoBeneHus Kpurepum
OLICHUBAHUS
aTTecTanun
KonTponapHOE MeEpOIpusTHE IPOMEKYTOYHOU aTTeCTALMU
SBIISIETCS 00513aTEBLHBIM M IIPOBOJIUTCS B CMEIIaHHOU (popme -
. . ~ |B cOOTBEeTCTBHH C
SK3AMEH MUCEMEHHO-YCTHOU. CTYIEHTY BBIIAETCsl OHMIIET, Coep Kauii 3 2526
Bornpoca. Ha monroroBky BeiensieTcs 1 gac, mocie 4ero CTyJeHT Honom’em/m
caaeT paboTy B MUCbMEHHOM BHJIE. 3aT€M MPOBOJIUTCS
cobecemoBaHue.
6.3. OueHo4yHbIe MATEPUAJIBI
K p 5 Ne KM
OMIICTCHIINH €3yJIbTaThl 00yUYCHUS RangEe
K2 3HaeT: 0a30BbIC METOBI MATEMAaTHUYECKUX U €CTECTBEHHBIX HAYK, TAAAANY
MpOrpaMMHUPOBaHUS U MHGOPMAIIMOHHBIX TEXHOJIOTHHA
lMeeT MpakTUUECKUI OTIBIT: UCIIOIh30BAHHUS 0A30BBIX METO/IOB
T1K-2 MaTEeMaTH4YE€CKUX U €CTECTBEHHBIX HAyK, IPOrPaMMUPOBAHUS U HAHHHAHAH

MHGOPMAITMOHHBIX TEXHOJIOTUN

(DOH,HBI OLOCHOYHBIX CPCACTB I10 KaKIOMY KOHTPOJIbHOMY MCPOIIPUATHIO
HaXOJATCA B IIPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena




0) OononHumenbHas IUmepamypa:

He npenycmotpena

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpenst

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
Metoauueckue TpeOOBaHUS K OPOPMIIEHUIO OTYETOB

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
MeTtoauueckue TpeOOBaHMs K OQPOPMIIEHUIO OTYETOB

I.

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

Hanmenosanue
No Buz peeypea s | bubnumorpaduyeckoe onrcanue
JUTEPATYPhI ANIEKTPOHHOMN
bopme
DEKTPOHHO- Ocnogsl pabotel B ANSYS 17/ H. H. ®enoposa, C. A.
616 O T HAs Banerep, M. H. Jlanunos, 1O. B. 3axapoBa. — Mocksa : JIMK
1 OcHoBHas cHCTeMa [Ipecc, 2017. — 210 ¢. — ISBN 978-5-97060-425-0. — Texkcr :
TUTEpaTypa I — DIIEKTPOHHBIH // JIaHb : 2eKTpOHHO-OMOIMOTEUHAsI CUCTEMA. —
URL: https://e.lanbook.com/book/90112 (mara obparmieHus:
Jlanb 3
16.12.2021). — Pexxum noctyna: AJjis aBTOpHU3. TOJIb30BaTENEH.
DEKTPOHHO- bacos, K. A. I'padpuueckuii uarepdeiic komriekca ANSYS :
- pykoBozactBo / K. A. BacoB. — Mockga : JIMK Ilpecc, 2008. —
) JlononHuTeNnbHAsA CHCTEMa 248 c. — ISBN 5-94074-074-X. — TekcT : 2neKTpOHHBIH //
muTeparypa I — Jlanb : anexTpoHHO-OnOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/1290 (nara obparenus:
Jlanp .
16.12.2021). — Pexum noctymna: i aBTOPU3. MOJIb30BATENEH.
banmukosa, 1. A. Kommnexkc ANSY S: ananus ycroitunBoctu
DJIEKTPOHHO- KOHCTPYKIMH : yueOHoe nmocobue / Y. A. banmukosa, M. A.
OcHOBHAS OnOIHoTeYHas Jleran, K. A. MarBeeB. — HoBocubupck : HI'TY, 2017. — 66 c.
3 repaTypa cucreMa — ISBN 978-5-7782-3383-6. — TekcT : 21eKTpoHHbIH // JIaHb :
M3/aTebCTBA DIIEKTPOHHO-OMOHoTeyHas cucrema. — URL:
Jlann https://e.lanbook.com/book/118128 (nara obpamienus:
16.12.2021). — Pexum noctymna: i aBTOPU3. MOJIb30BATEIEH.
[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHS:
1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)

3. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

[Tepedyens ncnoab3yeMbIX MpodeccuoHanbHbIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC obecreueHue AUCHUII/INHBI




OcHoBHOE 000pyI0BaHNE, CTCH IbI, MAKEThI, KOMITBIOTEPHAS TEXHHKA,
Bun 3anstuit ayt MpelyCTaHOBJICHHOE IPOrpaMMHOE 0OecTieueHe, UCIIONIb3yeMOoe IS
al pa3IMYHBIX BUJIOB 3aHITUI

JlaGoparopusle (332

KoMIieroTepsl, MpoeKTop, JocKa
3aHATUSA (36) pol, TP P, 4

[IpakTnueckue 332

KoMmbroTepsl, IpoeKTop, 10CKa
3aHATHUS U ceMHuHapbl [(30) PbL, TP P, 2

332

Jlexmn (36)

Komnbrorepsl, MPOEKTOp, AOCKa




