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AHHOTaLII/ISI K JUCITUIIIINHEC

Ha3zeanue oucyunnunbol

KOMHBIOTepHBIG TCXHOJIOTHU B HAYKC

Hanpaenenue

P 15.04.05 «KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ecCTieueHre
(cneuuanvnocms)

MaIIMHOCTPOUTEIBHBIX TPOU3BOJICTB

n0020Mo6KuU
Hanpaenennocmo
(npogpunv/npozpamma/ TexHonorust MalMHOCTPOCHUS
cheyuanu3ayus)

Mecmo oucuunnunsi

O6s3aTenbHas yacth broka 1. JlucuuranHb! (MOTYIIH )

Tpyooemkocmo
(3.e. /uacwl)

3 3.e./ 108 gacosB

Lenv usyuenusn MOJy4YCHUE CTYJCHTaMU MPAKTUYECKUX HABBIKOB HCIIOJIb30BaHUS

oucyunIuHsl COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIOTUI B Hay4HO-
HCCIIEA0BATEIIbCKOM eI TEIbHOCTH.

Komnemenuyuu,

dopmupyemvie 6
pe3yiomame 0ce0eHUs
OUCUUNTTUHDL

OIIK 3. CnocobeH ucnoip30BaTh COBpeMEHHbIE HH()OPMALIMOHHO-
KOMMYHHKAITMOHHBIC TEXHOJIOTUH, TI00AIbHBIC HH()OPMAIIMOHHBIC
peCcypchl B HAyYHO-UCCIIEI0BATENIbCKON AeSITENbHOCTH

Cooeporcanue oucyuniunl
(ocnoenbwie pazoenvt u
membl)

OO61re Bompochl MPUMEHEHUsI KOMIIBIOTEPHBIX TEXHOJIOTHI B HayKe.
OcHoBHBIE (YHKITMOHATILHBIC BO3MOKHOCTH MIPOTPaMMBI
KOMIIbIOTEpHOr0 MojienupoBanuss ANSY'S;

[ToaroroBka untepakTUBHBIX Mojenet B ANSY'S;

[Ipumenenuss ANSYS nns pemieHus 3agad TMAPO- Ta30JAMHAMUKH C
rpaduyeckoil Bu3yanuzanuen pe3yinbTaToB.

Dopma npomercymounou
ammecmayuu

2 cemecTp — 3auér




1. llenu u 3a0a9u TUCHUIJIMHBI:

He.m: N3y4YeHUs AUCHUIIJIMHBI MOJIYYCHHC CTYACHTaMU MPAKTUYCCKUX HaBBIKOB
HCITIOJIB30BaHUA COBPEMEHHBIX KOMITBIOTCPHBIX TEXHOJIOTHI B HaquO'HCCHe,HOBaTCHBCKOfI
ACATCIIBHOCTH.

3ajauu AUCIMIUIMHBL
OOyueHue OCHOBaM IMPHMEHEHHs MPOTrpaMMbl KomIibloTepHOro mozenupoBanus ANSYS s
CHMBOJILHOTO U YUCIICHHOTO PEIICHHS 337a4 B HAy9HO-UCCIIE0BATEIbCKOM eI TENbHOCTH;

2. [lnanupyemble pe3yJabTaThl 00y4YeHHUs
B pesynbrare 0CBOCHUS AUCIUILIUHBI Y CTY/ICHTA TOJDKHBI OBITH C(OPMHUPOBAHEI 3HAHUS,
npuodperaeMbie B X0/1e OCBOCHHUS IHCIHUIIIMHBI

Neri/it 3 3HaHus
1 0 KOMIIBIOTEPHBIX TEXHOJIOTHSIX B HAYKE, OCHOBHBIX  (DYHKIMOHAIBHBIX BO3MOXKHOCTEH
IIPOrpaMMbl KOMIIbIOTEpHOro MoaeaupoBanust ANSY'S;
2 OCHOBHBIX IIPHEMOB MOJITOTOBKH HHTEpaKTUBHBIX Mojerneir B ANSY'S;
3 OCHOBHBIX ipuemMoB npumeneHust ANSYS aiist perenus 3a1a4 TUAPo- Ta30AMHAMHKH € TpadruecKon
BU3yaIn3alMEN Pe3yIbTaTOB.

YMCHI/IH, npnoﬁpeTaeMble B X0/1€ OCBOCHHUSA NHUCIHUIIINHDBI

Nenm/my YMenus
1 MPUMCHSITh (DYHKIIMOHAIBHBIX BO3MOXKHOCTEH MPOrpaMM KOMITHIOTEPHOTO MOJICIIUPOBAHHUSI
ANSYS;
2 HCIOJIb30BaTh OCHOBHBIX IIPHEMOB TIOJITOTOBKY UHTEPAaKTUBHBIX Mozeleit B ANSY'S;
3 HCII0JIh30BaTh BO3MOXKHOCTH mporpaMMbl ANSY' S u1s perieHust 3aa4 ruipo- ra3oquHaMUKH

n rpaq)nqecxoﬁ BU3YyaJIn3alluu pe3yJIbTaTOB MOACIINPOBAHUS.

Hasrbiku, npuo0dperaemMbie B X0/1¢ OCBOCHHS TUCHUIIIMHBI

Neri/m H HaBbiku
1 MPUMEHECHHS (DYHKITMOHAIBHBIX BO3MOKHOCTEH MPOrpaMM KOMITBIOTEPHOTO MOJICTHPOBAHUS
ANSYS;
2 WCIIOJIb30BAaHUSI OCHOBHBIX ITPHEMOB TIOJITOTOBKH MHTEPAKTUBHBIX Mojeneii B ANSY'S;
3 UCIOJIb30BaHUs BO3MOKHOCTH nporpammbl ANSY'S muis pemienus 3agad ruapo-

rasoJuHaMHUKHU U rpa(bnqecxoﬁ BU3YyaJIM3alluU PE3YyJIbTATOB MOACINPOBAHUS.

KOMHeTeHHI/II/I, npnoﬁpeTaeMble B X0/1¢ 0CBOCHUSA JHCHUIIJINHBI

Komnerenuun WNHaukatopsl 3nanust |Ymenus | HaBbiku
OIIK-3 OI1IK-3.1 3naTh: HOBelIMEe HHPOPMAITMOHHBIC 1-3
Criocoben TEXHOJOTMM M WX IPUMEHEHHE B HAayKe,
HCIIOJIb30BaTh MPUHIIMIIBI, METO/IbI M 3aKOHBI HH(POPMATHKH,
COBPEMCHHBIC HEOOXO/uMBbIE JJIs1 NPUMEHEHUs B Hay4yHO-
MH()OPMALHOHHO- UCCIIE0BATEIbCKON IEATEIbHOCTH
KOMMYHUKAIMOHHBIC | OITK-3.2 YMeTh: cBOOGOIHO OPHEHTHPOBAThCS 1-3
TexHoIoTHH, B c(hepe HOBEHITX pa3pabOTOK B 00JIACTH
ry100a1bHbIE .
KOMIIBIOTEPHBIX TEXHOJIOT U, IPUMEHSTh
MH(pOpPMallMOHHbIE
Heo0XxouMble HH(OPMALMOHHbIE TEXHOJIOTUN
B HayKe Ha COBPEMEHHOM YPOBHE UX Pa3BUTHUS




pecypchl B Hay4HO-
HUCCIIENOBATEILCKOMN
NEATENbHOCTHU

OIIK-3.3 Bnasets: HaBbIkKaMu 3(h(peKTUBHOTO
NPUMEHEHHS HOBEUIINX UH()OPMAITMOHHBIX
TEXHOJIOTHH B Pa3IMYHBIX OTPACIIX
COBPEMEHHOM

HayKu, paboTsl B cetu MIHTEpHET

1-3

3. MecTo qucuuminHbl B crpykrype OOII:
Jucuurnnuna oTHOCUTCA K 00s3atenbHor yacT brioka 1 «{ucuummmnst (moxynn)» OOIL.
JucuumninHa n3ydaercs Ha 1 kypce B 2 cemectpe.
N3yuenune nucuumuiuHbl 0a3upyeTcs Ha 3HAHUSX, YMEHUSAX U HABBIKAX, MOJTYYEHHBIX TP OCBOCHUHN
muctuIInH  (Monynei): Maremaruka, WMudopmartuka, WmxkenepHas rpaduka, dusmka, MeTombl

KOMITBIOTEPHOTO KOHCTPYHUPOBAHUSI.

[lepeuenp mocneAyOUMX TUCHUILIAH (MOIYJEi), Ui KOTOPhIX HEOOXOIUMBI 3HAHUS, YMEHUS U
HaBBIKK, (OpMUpPYEMBbIC JAHHOW y4EOHON NUCHUIUITMHOW (MOMYJIEM): TUCIUIUIMHBI, OTHOCSIIHECS K
qyacTu, GOpMUPYEMOIl yHaCTHUKaMH 00pa30BaTEIbHBIX OTHOLICHHH.

4. CTpyKTYypa U cofepKaHue AUCHUILIMHBI

4.1. CTpyKTypa IUCHHUILINH

Pas el AHCLUILIHHEL § 5 ? Pacnpenenenue tpynoemMkoctu Conepxanue }

No @ o g 2 2| paspena (B wacax) mo BuAaM CaMOCTOSITENLHOMI

OopMa IMPOMEKYTOUHOU @ =
1/ ° 8 3 yueOHOI paboThl paboThI
I ATTeCTaii S g KOHTaKTHas
(no cemecmpam) m nex | mp | ma6 | KUA CPC

1 2 3 4| 5 6 7 8 10 11

1 | OGmue BONpOoCkl MPUMEHEHUS IToaroroBka k
KOMITBIOTEPHBIX TEXHOJIOTHH B MPAKTHYECKAM
HayKe. pabotam [1],
OcHoBHBIE (PyHKIINOHATIHLHBIE 3auety
BO3MOXXHOCTH HPOTPaMMBI 4 | 2| - 2 - - 22
KOMITBIOTEPHOTO MOJICTTUPOBAHUSI
ANSYS;

[ToaroroBka MHTEPAKTUBHBIX
mopeieit B ANSYS;

2 | llpumenenus ANSYS mis IloaroroBka x
peleHus 3a1a4 TuIpo- 8 | 2 i 6 i i 76 MPAKTHYCCKUM
ra30JIMHaMHUKH ¢ rpaduyecKoi paboram [2],
BU3yaH3aluei pe3yIbTaToB. 3a4ery

3adeT BBICTABISACTCS
o
COBOKYITHOCTH
3auer 2 - - - 0,3 1,7 pe3yJ}1]LTaT0B
TEKYIIETO KOHTPOJIIS
yCIIEBa€MOCTH
Hroro: 108 | 2 - 8 - 0,3 99,7
4.2. Conep:xaHue pa3aejioB Kypca u GopMHpPyeMbIX B HUX KOMIMETEHIIUI
Ne Pa3zpen qaucuuniIuHbI Konasl 3HaHus Ymennss | HaBbiku ®opma
1/ KOMIIETCHIUH U KOHTPOJISA

HHAUKATOPOB




OO1ue BOMpoCkl MPUMEHEHUS
KOMITBIOTEPHBIX TEXHOJIOTHH B
HayKe. OIIK-3.1
OcHoBHBIE (DyHKIIMOHATIbHBIE OIIK-3.2 IpakTHueckas
1 | BO3MOXXHOCTH IPOrpaMMbl OIIK-3.3 1-3 1-3 1-3 pabota Nel
KOMITBFOTEPHOTO MOAEITUPOBAHUS 3auer
ANSYS;
[ToAroToBKa HHTEPAKTUBHBIX
mozeneii B ANSYS;
IIpumenenus ANSYS miist pemreHus
3aJ1a49 TUAPO- Ta30JHHAMUKY C OTIK-3.1 Tpakmirieckas
2 . . OIIK-3.2 1-3 1-3 1-3 pabora Ne2
rpadguyeckoi BU3yaiu3anuei
OIlK-3.3 ager
pe3yJIbTaTOB.
4.3. HauMeHOBaHUE TeM JIEeKIUii, HX COJepP:KaHue H 00beM B Yacax
Jlexuu y4eOHBIM IJIAHOM HE TIPEyCMOTPEHBI
4.4, HaumeHOBaHMeE TeM NMPAKTUYECKHUX 3aHATHI, UX CO/lepPKaHue U 00beM B Yacax
Ne Ne paznena HaumeHoBaHHe NpakTHYeCKHX padoT TpynoemkocTh
n/n JUCUMILITAHBI (uac)
1 1,2 00630p GYHKIIMOHATBHBIX BO3MOXKHOCTEH U HHTEpdeiica 4

[IpOrpaMMbl KOMIIBIOTEpPHOTrO MoenupoBanus ANSY'S.
Pacuer u MozenupoBaHue TeUEHUS B KaHAIAX IEPEMEHHOTO
CEUEHHs CO CMEIIMBAaHNEM ITOTOKOB.

2 2 Pacuer u MOACIIMPOBAHUEC TCUCHHUSA B HAI'PCBACMBIX 3JICMCHTAX 4
C y4eTOM TEI000MEHa.

Bcero 8

4.5. HaumeHoBaHue TeM J1a00OPaTOPHBIX PadoT, UX co/iep:kaHue U 00beM B Yacax
JIaGopartopHble 3aHATHs y4€OHBIM IIJIAHOM HE MPEAYyCMOTPEHBI

5. OnleHOYHBIE MaTePHAJBI ISl TEKYIEro KOHTPOJIsI yCIeBaeMOCTH H MPOMEKYTOYHOI
aTTecTalUHu M0 JHCUMILIHHE.

Jn1st KOHTPOJISI pe3yNIbTaTOB OCBOCHUS TUCIUILINHBI TPOBOIATCS (hopmbl meKyueco KoHmpoiis
npugoosmces coenacHo maoauye 4.2.):

1. 3ammTa npaktuyeckux padot Nel u Ne2

2. 3auer.

Ilpumeuanue: OIICHOUHBIE MaTEepUANIBI TMPHUBENEHBI B TPHIOKEHHUH K pabodeld Imporpamme
JTUCLUTUIAHBIL.

[TpomesxyTodHas aTTeCTanus MO UTOraM OCBOCHHUS AUCIUTUINHBI — 3a4eT.

6. YueOHo-MeTOAMYecKOe U HHPOPMAIIMOHHOE 00ecniedeHHe TUCIUTIMHBI:

a) OCHOBHasI JIMTEPATypa

1. ®enoposa, H. H. MoaenupoBanue ruaporazoauHamuueckux mpoueccos B [IK ANSYS 17.0 :
yuebnoe mnocodue / H. H. demoposa, C. A. Bambrep, FO. B. 3axapoBa. — HoBocuOupck:
HoBocubupckuili rocynapcTBeHHbIN apXUTEKTYpPHO-CTpOUTENbHBIH yHuBepcuteT (Cubcrpun), ObC
ACB, 2016. — 169 c. — ISBN 978-5-7795-0798-1. — TekcT: 31eKTpOHHBIA // DIEKTPOHHO-
oubnmoreunas cuctema IPR BOOKS: [caitr]. — URL: https://www.iprbookshop.ru/68793.html (mara
oopamenus: 02.02.2024). — Pexum jgoctyna: Ui aBTOpU3Up. moib3oBateneir. - DOI:
https://doi.org/10.23682/68793

2. bacos, K. A. I'paduueckuit untepdeiic kommiekca ANSYS / K. A. bacoB. — 2-e u3n. —
Caparos: [IpodobpazoBanne, 2019. — 239 ¢. — ISBN 978-5-4488-0061-0. — TekcT: 371eKTPOHHBIH //



https://www.iprbookshop.ru/68793.html
http://www.iprbookshop.ru/64233.html

DNeKTpOHHO-OUOIMOTeUHAS cucreMa IPR BOOKS: [caiiT]. — URL.:
https://www.iprbookshop.ru/87991.html (mata ob6pamenus: 02.02.2024). — Pexum pocryma: amis
ABTOPHU3UP. MOJIb30BATEIICH

0) 10MOJIHUTEJIbHAS JIUTEpaTypa

3. bacos, K. A. ANSYS: cnpaBounuk nosip3oBatens / K. A. bacoB. — 2-e u3a. — Caparos:
[IpodobpazoBanme, 2019. — 640 c. — ISBN 978-5-4488-0064-1. — TekcT: 3IEKTPOHHBIA //
DNeKTPOHHO-ONOIMOTeYHAs cucrema IPR BOOKS: [caliT]. — URL:

https://www.iprbookshop.ru/87978.html (mata o6pamenus: 02.02.2024). — Pexum gocryma: ajis
ABTOPU3UD. IOJIL30BATEIIEH

B) MeTOAMYECKHEe YKAZAHUS

4, Ia6mmii, JI.C. KommnbloTepHOe MOIECTUPOBAHHUE THUIOBBIX THAPABIUYECKHX U
ra3oJMHAMHUYECKUX IPOIIECCOB JBHUTATENed M dHEepreTuYecknx ycTraHoBoK B ANSYS Fluent: yue®.
nocobue / JI.C. [lla6nuii, A.B. Kpusnos, [I.A. KonmakoBa. — Camapa: U3a-Bo Camap. yH-Ta, 2017. —
108 c.: mi.

5. Mypamos, M. B. Pemenne 3aa4 MexaHUKH CIUIONTHOW Cpelibl B MPOrPaMMHOM KOMILIEKCE

ANSYS : meronuueckue ykazanus / M. B. Mypamos, C. /. I[lanun. — MockBa: MOCKOBCKH
rOCyJapCTBEHHbIN TexHuueckuil yHuBepcuter umenu H.D. baymana, 2009. — 40 c. — TekcrT:
ANEeKTPOHHBIA // DnexTpoHHo-OmOmmoreunas cucrema [PR  BOOKS: [caiit]. — URL:

https://www.iprbookshop.ru/31538.html (mata o6pamienus: 02.02.2024). — Pexum pocryma: aas
aBTOPU3UP. I10JIb30BATENEH

6. Meroauyeckue peKOMEHIAIMK 10 OPraHU3AIMK U COACPKAHUIO CaMOCTOSITCIIBHOW pabOTHI:
yueb.-MeTo. Tocobue / coct.: B.M. Csstckuii. — Borkuuck: Hzg. B HUxI'TY wumenu
M.T.KanamHukosa, 2022. - 23c. [DneKTpOHHBIN pecypc]. Pexum JIOCTyIa:
https://www.Vfistu.ru/storage/studentam-i-
magistrantam/%D0%9C%D0%A3 %D0%BF%D0%BE_%D0%BE%D1%80%D0%B3%D0%B0%D
0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8 %D0%B8 %D1%81%D0%BE%
D0%B4%D0%B5%D1%80%D0%B6%D0%B0%D0%BD%D0%B8%D1%8E %D0%A1%D0%A0%
D0%9C.pdf

7. OdopmiieHre KOHTPOJIBHBIX PaboT, pedepaTroB, KypCOBBIX padOT U MPOEKTOB, OTYETOB IO

MIPaKTUKE, BBITYCKHBIX KBATU(UKALMOHHBIX paboT: MeToaudeckue ykazaHus/ cocT.. A.IO.
VYpazbaxtuna, P.M. bakupos, B.A. CmupHoB — Botkunck: M3n. BO® WxI'TY umenn M.T.
Kanamnukosa, 2018. - 25 C. [DnekTpoHHBIN pecypc]. Pexum JOCTyTa:
https://www.Vfistu.ru/storage/studentam-i-magistrantam/oformlenie-pismennyh-
rabot/metodichka_po_oformleniu_v3.pdf

I) IepeYeHb pecypcoB HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHOM ceTn UHTEepHeT

1. Dnexrponno-oubmmoreunas cucrema IPRbooks http://istu.ru/material/elektronno-
bibliotechnaya-sistema-iprbooks

2. DnexTpoHHBIH Katanor HaydHoi Oubmuoreku ok TY umenn M.T. Kananmukoa Web

WPBUC http://94.181.117.43/cqi-
bin/irbis64r_12/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS

3. HamwmonanbHas 37eKkTpoHHas Oubnmuoteka - http://H36.pd.

4. Muposas nudposas 6ubnuoreka - http://www.wdl.org/ru/

5.  MexnayHapoaHblii HHAEKC HaydHOro IuTHpoBaHus Web of Science —
http://webofscience.com.

6. Hayunas snekrponnas oudnuoreka eLIBRARY.RU — https://elibrary.ru/defaultx.asp

7. CnpaBouHo-nipaBoBast cuctema Koncynbrantllntoc http://www.consultant.ru/

/) TULEH3MOHHOE U CBOOOTHO PACIIPOCTPaHsieMOe MPOrPaAMMHOe oDecrieYeHue:
1. Microsoft Office (sturien3uonHoe [10)
2. ANSYS ne Hmxe Bepcuu 16.
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https://www.vfistu.ru/storage/studentam-i-magistrantam/%D0%9C%D0%A3_%D0%BF%D0%BE_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8_%D0%B8_%D1%81%D0%BE%D0%B4%D0%B5%D1%80%D0%B6%D0%B0%D0%BD%D0%B8%D1%8E_%D0%A1%D0%A0%D0%9C.pdf
https://www.vfistu.ru/storage/studentam-i-magistrantam/%D0%9C%D0%A3_%D0%BF%D0%BE_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D0%B8_%D0%B8_%D1%81%D0%BE%D0%B4%D0%B5%D1%80%D0%B6%D0%B0%D0%BD%D0%B8%D1%8E_%D0%A1%D0%A0%D0%9C.pdf
https://www.vfistu.ru/storage/studentam-i-magistrantam/oformlenie-pismennyh-rabot/metodichka_po_oformleniu_v3.pdf
https://www.vfistu.ru/storage/studentam-i-magistrantam/oformlenie-pismennyh-rabot/metodichka_po_oformleniu_v3.pdf
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://istu.ru/material/elektronno-bibliotechnaya-sistema-iprbooks
http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS
http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS

7. MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue TUCIUIIUHbI:
1. ITpakTrueckue 3aHATHSI.

VYdeOHast aymuTOpHsi JUIS MPOBEICHUS MPAKTUYCCKUX 3aHSATHI: O0OpYIOBaHHE - KOMILICKTHI
yueOHol Mebenu it 00ydJaromuxcsl v MpernoaBaTelis, J0CKa.

Cucremnsrii 610k Gigabyte GA-H61M-D2-B3 — 14 .

MownuTtop - 18.5" TFT Philips 192 EL2SB 5ms — 14mir.

(aym. NelO1, agpec: 427430, Yamyprckas Pecnybnuka, r. Botkunck, yiu. I1.M. lysanoga, 1. 1,
Orax 1)

1. CamocrostensHas pabora.

[TomenieHust JUis  CaMOCTOSATENBHON pa0OThl OCHAIICHBI KOMITBIOTEPHOW TEXHHKOH C
BO3MOYKHOCTBIO TOJKJIFOUEHUS K ceTH «HTepHeT» W JOCTYIOM K 3JIEKTPOHHOH WH(OPMAIMOHHO-
obpazoBarenbHoii cpene BO ®I'BOY BO «xI'TY umenn M.T. KanamHukoBay:

- IOMEIICHUS I CAMOCTOSITEIbHON paboThl oOyJarommxcs (aya.Ne 224, anpec: 427430,

VY amyprckas Pecriy0Onmka, r. Borkunck, ya. ILU. IllyBanosa, 1. 1).

[Tpu HeoOxomumocTu pabouasi mporpaMma JTUCIHILIMHBI (MOIYJISI) MOXKET OBITh aJalTHPOBAaHA
11 obecrieueHust 00pa30BaTENLHOIO MPOLECCa HHBAIMIOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3JI0pOBbsI, B TOM YHCJIE AJIsl 00yUeHHsI C IPUMEHEHHUEM JUCTaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOIOTUH.
Jlist 3T0ro Tpedyercs 3asBIeHUE CTYIeHTa (€r0 3aKOHHOTO MPEJCTABUTEIN) U 3aKJIFOYEHHE TICUXO0JI0Tr0-
Menuko-tienarorudeckoit komuccuu (ITMIIK).



IHpunooicenue

MHMUHOBPHAYKH POCCHUN
Botkunckuii punman
®deepanabHOTO TOCYAAPCTBEHHOTO OI0/IKETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
BBICIIETO 00Opa3oBaHuUs

«MxeBCKui roCy1apCTBEHHBIN TeXHUYECKUI yHUBEpcuTeT uMeHu M. T. KanamHukoBay
(B® ©I'bBOY BO «MIxI'TY numenun M.T. KanamHukoBay)

OLEHOYHBIE CPENCTBA

IO AU CHUIIJINHE

((KOMHBI-OTGpHBI@ TCXHOJIOTHH B HAYKE»

HampaBieHue (cnenuanbHOCTh) 15.04.05  «KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE
obecrieueHrne MalTMHOCTPOUTENIbHBIX IIPOU3BOJICTBY

ypOBEHBb 00pa30BaHMs: MarucTparypa

dbopma oOydeHHUs: OUHO-3a0YHAS

061ua;1 TPYAOCMKOCTb AUCHUIIIIMHBI COCTABJISACT: 3 3a4ETHBIX CAMHUIIBI




1. Ouenounsle cpeacTBa

OnenuBanue (GpopmMupoBaHUE KOMIIETEHIMI MPOU3BOJIUTCS HA OCHOBE PE3YJIbTaTOB OOy4YeHUS,
MPUBEJICHHBIX B 1. 2 paboueit mporpammbl 1 DOC. CBs3b pa3zieioB KOMIICTCHINN, HHIUKATOPOB U
dbopM KOHTpoONS (TEKYIIEro W MPOMEKYTOUYHOTO) yKa3zaHbl B Tabmuie 4.2 pabodeil mporpaMMbl

MUCHUIIINHEI

OrneHOYHBIC CPENICTBA COOTHECEHBI C Pe3yIbTaTaMU O0YUYCHHSI TI0 TUCIUILINHE U UHIUKATOPAMU
JOCTUKEHHS KOMIIETEHIIUH MPEeCTaBICHbI HUXKE.

OcHoBHBIE  (POpPMBI

TEKYIIEro
MMPOMEKYTOYHOT'O KOHTPOJISI: 3a4eT.

KOHTPOJIA: 3almTa

MPAKTUYECKOU

pabotel.  Dopmbl

Koabl koMIeTeHIIMU 1

Pe3yabTart o0yuenus

DopMbI TEKYLIET0 U

MIPUHIIUIIBI, METOIBI ¥ 3aKOHBI
“H(OPMATUKH, HEOOXOTUMBIE JIJIS
MPUMEHCHUS B HAYYHO-

HUCCIIE0BATEIBCKOMN NEATEILHOCTH

KOMITBIOTEpHOTO MoAenupoBanust ANSY'S;
32: 3HaHuE OCHOBHBIX MTPUEMOB MOATOTOBKH
MHTEepaKkTUBHBIX Mojeneit B ANSYS;

33: 3HaHue OCHOBHBIX TPUEMOB
npumeHeHust ANSY'S s perenus 3agaq
THIPO- Ta30AMHAMUKH C IpauiaecKoi
BU3yaJIH3aLUueil pe3ynbTaToB.

HHIMKATOPOB (3Hanus, yMeHus u HaebiKl) NPOMEKYTOUHOTO
KOHTPOJIsI
OIIK-3.1 3naTh: HOBEHIIHE 31: 3HaHWEe 0 KOMIBIOTEPHBIX TEXHOJIOTHIX IIpaktmaeckas pabora
WH(POPMAITUOHHBIC TEXHOJIOTHU U B HayKe, OCHOBHBIX (PYHKITHOHATBLHBIX Nel-2
WX MIPUMECHEHUE B HAYKe, BO3MOXHOCTEH MPOrpaMMBbI 3auer

OIIK-3.2 YMeTb: cBOOOTHO
OpPHUEHTHPOBATHCA B cepe
HOBEHIINX pa3pabOToOK B 00IacTH
KOMITBIOTEPHBIX TEXHOJIOTHH,
NPUMEHSATH HEOOXOIMMBIC
WHPOPMAITUOHHBIE TEXHOJIOTHU B
HayKe Ha COBPEMEHHOM YPOBHE HX
pa3BuTHsL

Vi: [IPUMEHSTh (hyHKITMOHATBHBIX
BO3MOXXHOCTEH IPOrpaMM KOMIBIOTEPHOTO
MonenupoBanust ANSYS;

Y2: ucmonp30BaTh OCHOBHBIX IPHEMOB
MOJArOTOBKM HHTEPAKTUBHBIX MOZETEH B
ANSYS;

VY3: ucnosib30BaTh BO3MOKHOCTH
nporpammbel ANSYS amst pernenus 3agad
THJIPO- Ta30IMHAMHKH U TpaduIecKon
BH3yaJIM3alluy Pe3yIbTaTOB

[IpakTiuaeckas padora
Nel-2
3auer

TEXHOJIOTHH B Pa3IUYHBIX OTPACIISIX
COBpEMEHHOMN HayKH, paOOTHI B
cetu UnTepHer

H2: wucnonb3oBaHUs OCHOBHBIX IIPHEMOB
MOATOTOBKM HWHTEPAaKTUBHBIX MOJEIeH B
ANSYS;

H3: ucnonb3oBanus BO3SMOXKHOCTH
nporpamMmel ANSYS amns pemenus 3agad
THIPO- Ta30IMHAMHKH U rpaduuecKon
BU3YyaJIN3allUN PE3YIbTATOB
MOJIETTMPOBAHMS.

MOJIETTHPOBAHMS.
OIIK-3.3 BiageTs: HaBbIKAMU H1: NPUMEHEHUS ¢yHkumoHanbHbIX | [IpakTuueckas pabora
3¢ (HEeKTUBHOTO MPUMEHEHUS BO3MOKHOCTEN MPOrpamMM KOMITBIOTEPHOTO Nel-2
HOBEUIINX WHPOPMAITHOHHBIX MozenupoBanust ANSYS; 3auer

Tunosvie 3a0anus 05 OYeHUBAHUS POPMUPOBAHUSL KOMNEMEHYULL

Haumenoeanue: 3auet

Ilepeuensv éonpocoe ona nposedenus 3auema:

1. Hasuauenue nmporpamMmbl KOMIILIOTEPHOTO MoenupoBanus ANSYS.

2. Wntepdeiic mporpaMMbl KOMIILKOTEPHOTO MoaenupoBanus ANSY'S.




w

OcHoBHbIe aHaiiuTHueckue rnekersl ANSYS.

&

Tunoseie ruapaBIMYECKUE U Ta30JMHAMUYECKHUE TIpoliecchl, Monenupyembie B CFD-nakere
ANSYS Fluent.

[Mopsimok monenuposanust B ANSYS Fluent.
Coznanne reomerpudeckoit moaenu (CAD-moaenn) nccinexyemoro ysina B ANSYS.
MopenupoBaHue reoMeTpun MpoToyHoi yactu B Kommac-3D.

Nmnopt reomerpun u3z CAD-cuctemsl.

© oo NOo O

Co3nanne ceTOYHOM MOJIEH pacYETHOM 30HBI HA 0a3e TEOMETPUUCCKOM.
10.Metos KOHEUHBIX 3IEMEHTOB B MOJIEUPOBAHUK (DH3UUECKUX HPOLIECCOB.
11.Bausaue cetku Ha pe3ynbTaThl pacyeTa.

12.Cosnanue pacuérHoii Moaeny.

13.3ananne rpaHUYHBIX YCIOBUIA MOJETMPOBAHUS.

14.Bri6op paboueii cpebl U mapaMeTpoB TypOYIEHTHOCTH.

15. TepmounaMuyeckne napaMeTpsl MOJIENH.

16.Br16op pemaTens MojieaM U IIOUCK PEIIEHUS.

17.TIpencrasnenue pe3ynbTaToB pacuéra.

18.Cnoco6s! BU3yanusanuu pe3ynbTaToB MOJETHPOBAHUS.

19.CpaBuenue pe3ynsTaToB HECKOIBKUX PACUETOB.

20.DopmupoBanye 0TYETA O NPOBEAEHHBIM UCCIIEI0BAHUSIM.
Kpumepuu oyenxu: llpusenens! pazuene 2

Haumenoeanue: npaktnieckue padoThI
Ilpeocmagnenue ¢ @OC: HabOp BapUaHTOB 3aJaHUIA
Bapuanmut 3a0anuii:

Pabouee Teno: Boma. TerooTnada ¢ BHEIIHUX CTEHOK: Koad¢uuumeHT Termoornaun 0.1,
temneparypa BHemHel cpeasl 00C. IllepoxoBaTocTh BHEITHUX cTeHOK 50 MKkM. OnpeeNuTh CpeIHIO0
TEMIIEPATypy MOTOKA Ha BBIXOHOW rpaHule. OnpeaenuTs pacupeneacHue CKOpOCTH MOTOKA.

1.

Im/c
10 VI=90C




/ pabumayua

961 m/c
Q
a30
-0C°

Kpumepuu oyenku: IlpuBeneHsl B pazaene 2

TecToBbIe MAaTEPHAJIBI MOTYT OBITH HCIIOJIb30BAHBI JIJISl OIIEHKH YPOBHS C()OPMHPOBAHHOCTH
KOMIIeTeHIU I

1. Bompoc: OcHOBHBIE  (YHKIMOHAJIBHBIE  BO3MOXKHOCTH  MPOrPaMMBI  KOMIBIOTEPHOTO
MozenupoBanust ANSYS.

OtBer: Pemenue 3agad pacnpoCTpaHEHHUs TeEIUIa, MEXAHUKHM JKMJIKOCTEM W Tra3oB, PACUETHBIX
HCCIIEI0OBAaHUM POYHOCTH, DJIEKTPOMATHETU3MA, ONITUMU3ALMU U CBSI3aHHBIX 3aad.

2. Bomnpoc: OcHoBHbIe aHanuTHYecKUE mekeTbl ANSYS.

Otser: Fluid Mechanics — moxaenupoBaHue TEUYECHHMHA JXKUAKOCTH W rasza. Structural Mechanics —
MOJICJIMPOBaHUE 3a/a4 JUHAMUKA U mpouyHocTH. Electromagnetics — pacuer paaumo371eKTPOHHBIX
KOMIIOHEHTOB U YCTPOMCTB.

3. Bompoc: TumnoBble THapaBIMYecKUe W Ta30AMHAMHYECKHE Ipouecchl, Moaenupyembsie B CFD-
nakere ANSYS Fluent.

OtBer: TeueHnue B KaHaJIaX, BJIOJb HATPEBAEMBIX CTEHOK, T€UCHUE TYpOYJIECHTHBIX TOTOKOB, OOTEKaHUE
TeJI, IBM>)KEHUE YaCTHIL B CIUIOIIHON CpeJie.

4. Bompoc: ITopsanok monenuposanus B ANSYS Fluent.

Otset: Co3nanne reoMeTpudeckoil Mojenu. [TokpeiTHEe TEOMETPUUIECKON 00JIaCTU CETKON KOHEYHBIX
3JIEMEHTOB. 3aJjaHie TPaHWYHbIX U HayalbHbIX ycioBui. Ilpouecc pemenus 3agaun. OOpaboTka u
aHaJIU3 pe3yJIbTaToB.

5. Bomnpoc: BiusiHue ceTku Ha pe3ysbTaThl pacueTa.

OtBert: I'pyOast ceTka ¢ KpynHBIMU y3JIaMU HE JA€T aJeKBAaTHON KapTHUHBI MPH MOJAEIUPOBAHUHU, HO
YCKOPSIET IPOLECC MOUCKA PELICHUS.

6. Bomnpoc: Co3nanue pacy€THoi MoenH.

OtBet: 3anmaércs HAOOp ypaBHEHMM, KOTOpble TpeOyercs pemarh. J[Jis MOTOKOB KHUIKOCTH — 3TO
yYpaBHEHHE HEPa3pbIBHOCTM M ypaBHEHUS MOMEHTOB KOJHMuYecTBa JBWXKeHMs. [l 3amaun
TEIUIONPOBOJHOCTH — COXPAaHEHUS TEeTIOBOW 3Heprun. Jliis yuéra TypOyIeHTHBIX SBJIEHUI — ypaBHEHUS
TypOyJIE€HTHOW MOJIEIH U T.J.

7. Bomnpoc: 3ajanue rpaHUYHBIX YCIOBUI MOJIETUPOBAHUS.

OtBeT: DTO yClIOBUS Ha rpaHsIX KpalHUX syeeK pacuy€THOU 00JacTH U 3aJJaHue HayalbHBIX TAPAMETPOB
B KQXKJOU siueiike BHYTpH pacu€THOMN o0nacTu.

8. Bomnpoc: Bei6op pemaresns MOAEIN U IOUCK PELICHUS.

OtBet: UTepallnoHHBIMU METOJIaMU MpPOrpaMMa HaXOJIUT AJIs KaKJOT0 KOHTPOJIBHOTO 00bEMa Takue
3HAUEHUS NMAPaMETPOB MOTOKA, IPH KOTOPHIX BCE YPABHEHUS BBIIIOJIHAIOTCA C IOCTATOYHON TOYHOCTBIO.
OTO0 Ha3bIBAETCS COLIEAIINMCS PELIEHUEM.

9. Bompoc: IIpeacrabienue pe3yinbTaToB pacueTa.



OtBet: Pe3ynpraToM pacuéra SIBISETCS MACCUB JaHHBIX: JUIS KaXIOH sUEHKM HaWAEHBI IapaMeTpbl
MIOTOKA (JJaBJIEHUE, TEMIIEPATYPA, CKOPOCTb, INIOTHOCTH), COOTBETCTBYIOIIHME COLIEAIIEMYCS PELIECHUIO.
10. Bomnpoc: CriocoObl BU3yaau3aluy pe3yIbTaTOB MOJACIUPOBAHUSL.

OtBet: B Buze rpagukoB, KOHTYPHBIX UM BEKTOPHBIX MOJIEH paclpe/ieleHus IapaMeTpoB, JIMHUI ToKa
B 33JIaHHBIX 00JIACTSIX.

11. Bompoc: @opMupoBaHue 0TYETA 110 MPOBEAEHHBIM HCCIIEA0BAHUSM.

OtBer: MMeeTcss BO3MOXKHOCTH IOJTYaBTOMAaTHYECKOro (OpMHUpOBaHUS OTYETA IO MPOBEIEHHBIM
UCCIIEIOBAaHMSIM C BU3yaJau3alue, y100HOro Ui BBIBOJA Ha MeYaTh U A7 BKIIOUEHHs B TyOJIMKALUK.

2. Kputepnu U mIKaJIbl OLEHHBAHUS

JUis KOHTPOJIBHBIX MEPOIPHUATHI (TEKYIIEro KOHTPOJISl) YCTAaHABIMBAETCS MHUHHUMAIbHOE U
MaKCHMaJbHOE KOJMYECTBO OauioB B COOTBETCTBUM ¢ Tabnuueid. KoHTponbHOe Mepompustue
CUMTAETCS MPOUICHHBIM YCIICIITHO TPU YCIOBUHM Ha0Opa Kor4yecTBa 0amioB HE HIYKE MUHUMAIIBHOTO.

Pesynprar 0OyueHHs MO JUCHMUIUIMHE CUUTAETCS TOCTUTHYTBIM IPHU YCIEIIHOM MPOXOXKICHHU

00y4aroImuMCs BCEX KOHTPOJIbHBIX MEPOIIPHUATUH, OTHOCSIIUXCS K JAHHOMY pe3yJabTaTy 00ydeHusl.

Pazoenwi Konuuecmeo oannos
0 Dopma Konmpoaa -
UCYUNTUHbL min max
1,2 3amuTa mpakTuaeckoi paboTer Nel 20 50
2 3amura npakTHYeckoil paboTsl No2 20 50

[Ipyn oueHUBaHMU peE3yNbTaTOB OOYYEHHUSA IO JTUCHUIUIMHE B XOAE TEKYIIEro KOHTPOJISI
yCIIEBAEMOCTH  HCIIOJIB3YIOTCA  CIEAYIOIIMe KpPUTepuu. MMHHHMMAaIbHOE KOJMYECTBO  OalioB
BBICTABIIICTCS O0YJArOIIEMYyCsl TIPHU BBITIOJIHEHUU BCEX IMMOKA3aTelieH, OMYCKAITCs HECYIICCTBCHHBIS
HETOYHOCTH B U3JIOKEHUHU M 0(hOPMIICHUH MaTepHaa.

Haumenosanue,
Ilokazamenu evicmaeneHus MUHUMATLHO20 KOAUYECHEA 0AIN06
obo3Hayenue
3anaHusl BBINOJHEHBI Oojiee 4eM HamoJoBUHY. lIpucyTcTBYIOT cepbé3Hble
ommnOku. [IpoaeMOHCTPHPOBAH YAOBJIETBOPUTEIBHBIA YPOBEHb BIIAJCHHUS
MaTEepUAJIOM.
IIpaxTrueckas
6 [TposiBneHbl HU3KKME CIOCOOHOCTH MPUMEHATh 3HAHHS U YMEHUS K BBIITOJIHEHHIO
abora .
P KOHKPETHBIX 3a/IaHUH.
Ha 3allliTe NMPAKTUYECKOW pabOoThl JaHbl MPaBUIbHbIE OTBETHl HE MEHEE YeM Ha
50% 3amaHHBIX BOIIPOCOB

[IpomexyTouHas aTTecTalus 1o JUCHUIUIMHE TPOBOAUTCA B (hopMe 3aueTa.
HTorosas oleHka Mo JTUCHUIUIMHE MOKET ObITh BBICTABJICHA Ha OCHOBE PE3YJbTAaTOB TEKYIIETO
KOHTPOJISI C NCIIOJIb30BAHUEM CIIEYIOLIEH IIKaJIbI:

Ouyenka Haopano 6annos
«3aUYTEHO) 66-100
«HE 3aUYTECHO» 40-65

Ecnu cymma HabGpanHbIX 6aiioB MeHee 40 — 00y4Jaromuiics He T0IMyCcKaeTcst 10 MPOMEKYTOUHON
aTTeCTaIHH.
Ecnu cymma 6amnoB coctasisier oT 40 10 65 6ansio, o0yJaroImuiics 1omycKaeTcs 10 3a4eTa.

buner k 3a4eTy ¢ OLIEHKOM BKJIIOYAET 2 TEOPETUYECKUX BOIIpOca.
[IpomexyTouHas aTTecTanus MPOBOIUTCS B OpME YCTHOTO OMpoca.
Bpewms Ha noarotosky: 40 MUHYT.



[Ipu oueHuBaHUM PE3yNbTATOB OOYUCHHS MO JUCHUIUIMHE B XOJ€ MPOMEKYTOYHON aTTeCTalluu
HCHOJIB3YIOTCS CIIEAYIOIINE KPUTEPHH U ILKAJIA OLIEHKH.

Ouenka Kpumepuu ouenxu

OOyyaromuiics  JA€MOHCTpUPYET  3HaHHE  OCHOBHOIO  y4eOHO-
MPOrpaMMHOTO MaTepuana B oO0beMe, HEOOXOJUMOM Ui JaibHeuIei
yueObl, yMEeT MPUMEHSTh €ro MPHU BBINOJIHEHUN KOHKPETHBIX 3a/JaHUM,
IIPEYyCMOTPEHHBIX TPOTrPaMMOI TUCLUIIIIMHbI

«3a4YTCHO»

OOyyvaromumiicss JAEMOHCTPUPYET 3HAYHUTEIbHBIC MPOOEThl B 3HAHMSIX
OCHOBHOTO y4eOHO-ITPOrpaMMHOTO Marepuana, JIOIYCTHIT
NPUHLIMIUATIBHBIE  OMIMOKM B BBINOJIHEHUHM  MPEAYCMOTPEHHBIX
porpamMMoii 3a1aHuil ¥ He criocoOeH MPOJOIHKUTE 00yUeHNE

«HE 3a4YTCHO»
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