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1. llesu u 3212494 AU CIUILIHHBI

Llenb n3yyeHus: IUCHUIIMHBI: O3HAKOMIICHUE CTYJICHTOB C COBPEMEHHBIMU
BBICOKOIIPOM3BOAUTEIBHBIMUA BBIYUCIEHUSMU U CHELUATIA3UPOBAHHBIMU NTAKETAMU
IPOTrpamMM, KOTOPBIE UCITOJIB3YIOTCSA [T PELICHUS 3a/1a4 Ha CYNIEPKOMITbIOTEpax. 3a1auu
U3YyYEHUS TUCIUIUITMHBI: TPUOOPETEHHUE CTYICHTaMU MIPOYHBIX 3HAHUM U MPAKTUYECKUX
HABBIKOB B 00JIACTH, ONPE/EIsieMO OCHOBHOM 1EJIbI0 TUCHUIUINHEL. B pesynbrare
M3YYEHHUS JUCUUIUIMHBI CTYAEHTHI JOJKHBI YMETh PELIATH 337a4 HA CYIIEPKOMITBIOTEPE B
[1apaJIJIEIIbHOM PEKUME.

Kparkoe cogepkaHue TUCHMIITIMHBI

Pacuetsl Ha cynepKOMITbIOTEPE C UCTIONB30BAHUEM CIIEHIUAIM3UPOBAHHBIX MPOTrPAMMHBIX
naketoB. Monenu, ux tunsl. [Ipupona moxenein. Monenuposanue. Llenn MmoaennpoBaHusi.
Oranel mogenupoBanus. CAE/CAD cucrembl. OcHOBHBIE OHATUA. VicTOpUs pa3BUTHS
CAE/CAD cucrem. IIpumepst CAE/CAD cuctem. Bosmoxknoctu CAE/CAD cuctem.
OOmeH daiinamu MeXTy CYNEepKOMITBIOTEPOM U IIEPCOHATEHBIM KOMITBIOTEPOM,
MIOCTAHOBKA 33/1a4M Ha PEIIEHUE Ha CyNIepKOMIIbIOTEpE. 3aauu ISl CyIEPKOMITBIOTEPOB.
[TpunoxeHusi, rae UCHOJIb3YIOTCA CYNIEPKOMIIBIOTEPHbBIE BIUYUCIECHUS. METOAbI,
UCIIOJIb3YEMBIE JIJISI PEILICHHS 3a/1a4 Ha CYNEPKOMITbIOTEPaX B CHIEUAIN3UPOBAHHBIX
nmakeTax mporpaMm. MeToj1 KOHEUHBIX 3JIEMEHTOB. MeTo1 KOHEUHBIX 00hEMOB.
[IpeumymecTBa u HEMOCTATKA METOOB. CXOAMMOCTh ¥ TOUHOCTh. OOIIIHE MPUHITUATIBI
MOCTPOEHUS MAKETOB MPOTrpaMM, PEaTU3YIOIINX METOJ] KOHEUHBIX JIEMEHTOB U METO]]
KOHEUHbIX 00beMOB. ba3oBbie MOHATHS NapalieNIbHBIX BbluuciaeHuid. Heo0xonqumocTs 1
3HAQYUMOCTh NapalICIbHBIX BEIYUCICHUN. PeKUMBI BHITOTHEHHUS 3a/1a4:
II0CJIEI0BATEIIbHBIN, IICEBAONAPAIUIEIbHBIN, TApAJUICIIbHBIN. Buasl napanienusma:
MHOTOIpoIeccopHas 00paboTka, KOHBeliepHass 00padoTka, BeKTopHasi oOpadoTtka. [TyTu
JNOCTWIKEHHUS Mapajuiean3Ma BelurcieHui. CynepKOMIbIOTEPHI: TPOU3BOAUTEIBHOCTb,
criucku Top500, Top50. Knaccudukanms napamienbHbIX cUCTeM: cucTeMarrnka dinuHHa.
Kiactrepsl. Tonosiorust COeAMHUTENbHBIX CETEN MYJIIBTUKOMITBIOTEPOB. O1IeHKa

3¢ (HEKTUBHOCTH MapaJJICIbHBIX BEIUUCIECHUN: yCKOpeHue, 3PGEeKTUBHOCTh, CTOMMOCTb.
3akon AMpana. 3akoH ['ycradcona.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJabTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommieTeHIInN) 0Oy4eHUs 110 TUCHUTUTHHE

3HaeT: MCTOAbI aHAJIN3a HpO6J'I€M YIIpaBJICHUSA B
TCXHHUYCCKHUX CUCTEMAaX Ha OCHOBEC HOHO)KCHHﬁ,
3aKOHOB M MCTOJ0OB B 00J1aCTH €CTECTBEHHBIX HayK U

MaTEeMaTUKH
OIIK-1 CnocoOeH aHaTU3UpOBaTh M BBISIBIIATh  [YMEET: aHAIM3UPOBATh U BBISBIISATH €CTECTBEHHO-
€CTECTBEHHO-HAYYHYIO CYITHOCTh MpoOieM HAy4YHYIO CYIIIHOCTb MTPOOJIEM YIIpaBICHUS B
YIPaBJICHUS B TEXHUUECKHUX CHCTEMaX Ha OCHOBE [TEXHUYECKUX CHCTEMaX Ha OCHOBE MOJIOKECHUH,
MOJI0XKEHUM, 3aKOHOB X METOIOB B 001aCTH 3aKOHOB U METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK U
€CTECTBEHHBIX HayK M MaTeMaTUKH MaTeMaTHKH

lMeeT npakTUYECKH OMBIT: aHAJIU3a poOIeM
YIPaBICHUS B TEXHUYECKUX CUCTEMAX HA OCHOBE
M0JI0’KE€HUH, 3aKOHOB M METOJIOB B 00/1aCTH
€CTECTBEHHBIX HAYK U MATEMaTHKHU




3. Mecto aucuumiaibl B cTtpykrype Ol BO

[Tepeuens npenmecTBYOMUX AUCIHUILINH,
BUJIOB pabOT y4eOHOro IjiaHa

[TepeyeHs MOCICTYIONIMX AUCIATLINH,
BUJIOB paboT

1.0.04 McTtopust 1 METOH0I0T U] HAYKU U TEXHUKHU

He npexycmorpensl

Tpe6OBaHI/I$[ K «BXOJHBLIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJCHTA, HCO6XOI[I/IMBIM
IIpu OCBOCHUU ,HaHHOfI JAUCTUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIIAH:

Hucuunimza

TpeboBanus

1.0.04 UcTtopust 1 METOONIOTUSI HAYKU U TEXHUKHU

3HaeT: MpoLeaypbl KpUTHUECKOTO aHaJIN3a,
METOAMKY aHAJIN3a PE3YIbTaTOB UCCIIECIOBAHMS U
pa3paboTKU CTpATErHii MPOBEIEHUS UCCIEIOBAHHM,
OpraHM3aly NpoLecca NPUHATHS PELICHHUS,
METO/Ibl AHAJIM3A U BBISBICHUS €CTECTBEHHO-
Hay4YHYIO CYLTHOCTH NPOOJIEM yIpaBiIeHUs B
TEXHUYECKUX CUCTEMax Ha OCHOBE IOJIOKEHUH,
3aKOHOB M METOJIOB B 00J1aCTH €CTECTBEHHBIX HAyK U
MaTeMaTUKH, TIPUEMBI © METO/IbI (POpMYITHpPOBaHUS
3a[ad yIpaBJICHNS B TEXHUYECKHUX CUCTEMAax YMEET:
PUHUMAaTh KOHKPETHBIE PELICHUS JIJIs TIOBBIILICHUS
A PeKTUBHOCTH MPOIIEAYP aHAIHM3a TIPOOIIEeM,
NPUHATHS PELLIEHUI U pa3pabOTKU CTpaTerui,
QHAJIM3UPOBATh U BBISBIIATH €CTECTBEHHO-HAYUHYIO
CYILLHOCTb ITPOOJIEM YNPABIEHHS B TEXHUUECKHUX
CHUCTEMAaX Ha OCHOBE MOJIOKEHNH, 3aKOHOB U
METOJIOB B 00JIACTH €CTECTBEHHBIX HAyK H
MaTeMaTuK, (GOopMyIUpOBATh 33/1a41 YIIPABICHUS B
TEXHUYECKHUX CUCTEMax U 000CHOBBIBATH METOABI UX
pemieHns MMeeT npakTHYeCKUi OMBIT: BIaJCHUS
METOAAMH YCTaHOBJIEHUS IPUYMHHO-CIIEACTBEHHBIX
CBsi3eH U oNpeneneHnsl Haubosiee 3HaUUMBIX Cpeu
HUX; METOJUKAMH IIOCTAHOBKH LIEJIU U OIIPEICIICHUS
CHOCO0O0B €€ JOCTH)KEHUS; METOAMKAMHU pa3paboTKH
CTpaTeTHil JeCcTBUI P MPOOJIEMHBIX CHUTYaLUsX,
aHaJIN3a €CTECTBEHHO-HAYUHYIO CYLTHOCTH MPooIeM
YIIPABJIICHHS B TEXHHYECKUX CUCTEMaX Ha OCHOBE
M0JI0)KEHUH, 3aKOHOB U METOJIOB B 001aCTH
€CTECTBEHHBIX HAyK U MaTeMaTHKH,
(bopMynupoBaHUs 3a7a4M yIPaBICHUS B
TEXHUYECKHUX CUCTEMax U 000CHOBBIBATH METOABI UX

PCUICHUA

4. O0béM 1 BUABI YUeOHOI padOTHI

OO6mr1ast TpyI0€MKOCTh TUCIUTUIAHBI COCTABISET 2 3.€., 72 4., 12,25 4. KOHTaKTHOH

paboTHI

Bun yueGHOM paboTHI

Pacnipenenenue
10 CEMECTpaM
B yacax

Bcero
4acoB




Homep cemectpa
2
OO6m1ast Tpy10EMKOCTb AUCHUIUINHBI 72 72
AyoumopHvie 3auamusi: 8 8
Jlexumu (JI) 4 4
[IpakTueckue 3aHATUS, CEMUHAPHI U (MJIU) IPpyrHe BUIBI ayIUTOPHBIX 4 4
sanstuii (113)

JlaGoparopHsle paboTs! (JIP) 0 0
Camocmosmenvras paboma (CPC) 59,75 59,75
Tema 111 caMOCTOATENBHOTO U3yueHHs. MeTobl MPOrpaMMHUPOBAHHUS 4 4

U1 mapaienbHeix OBM
Tema ni1 caMocTosATENBHOTO U3ydeHMsl. [IocTpoeHus pacyeTHBIX CETOK 4 4
1 HacTpoiiku pewmareneit Fluent (MexaHuKa >KMJIKOCTH U Ta3a).
Tema a1 camocTosiTenbHOrO M3ydeHus. [ paduueckuit uurepdeiic
nonbs3oBatens (GUI) koMriekca Metosia KoHeUHbIX dneMeHToB ANSYS. 8 8
Turnbl npuMeHsSEeMbIX KOHEUHBIX AJIEMEHTOB.
ITonroroBka k 3a4ety 19,75 19.75
Tema a1 camocTosTeNbHOTO U3ydeHusl. Co3aHue reoOMeTpPUUECKOI
MOJIENIU B NTAKETaX MAIMHOCTPOEHUS U NOPSIOK Tepe/lauy JTaHHbIX B 4 4
komIiekc MKO ANSY'S 1 coznanust pacueTHOM MOZIEIN — CETKU
KOHEYHBIX 3JIEMEHTOB.
Hanucanue pedepara 20 20
KoHCynbranum 1 NpoMeKyTouHasl aTTeCTalus 4,25 4,25
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT

5. CoaeprkaHue TUCHMIIIMHBI

OO0beM ayTUTOPHBIX 3aHITHIA IO BUIaM B
pajigena HaumenoBaHue Pa3aeiioB IUCHUIIIMHBI Jacax
Bcero JI I13 JIP
1 |OcHOBBI CyNIEpKOMIIBIOTEPHOTO MOAEINPOBAHUS 1 1 0 0
’ MozaenpoBaHUe TEXHUYECKUX YCTPOUCTB U 6 ) 4 0
[TPOLIECCOB
3 | OdbdexTuBHOCTD apauIeTbHbIX BRIYUCICHUI 1 1 0 0
5.1. Jlekuuu
Ne Ne Kox-
HanmeHnoBaHMe Ui KpaTKoe cOAepKaHue JEKIIMOHHOTO 3aHATHS BO
neKuuujpasaena
4acoB
Apxutekrypa OBM. [Ipunuunst JxoH ¢pon Helimana. Toronorust cetu «IlomHbrit

1 1 |rpad». [ToHATHE O IOCIEIOBATEIBHBIX U MAPATIICIIBHBIX BEIUUCICHUSX. 0,5
Heo0xoauMocTh 1 SKOHOMHYECKOE 000CHOBAHUE MApaJICTHHBIX BBIYUCICHUH.
Pecypchl napasuienbHbIX BRIYUCICHUN: MYJIBTUIPOLECCOPHBIE CUCTEMBI U CETH.

) 1 [Ipon3BonuTenbHOCTh cynepkomMibioTepoB. Tom-500. Knaccudukanus 0.5
MHOTOIIPOLIECCOPHBIX CUCTEM I10 MOTOKAaM JJAHHBIX U UHCTpYKUUH (Takconomus ’
drrHHA).

3 ) [ToHsATHE O MOJENSAX, KOMIIBIOTEPHOM MOJIE/TMPOBAHUH, CAD,' CAE. Dransl 0.5
koHeuHO-dNieMeHTHoro aHanu3a (FEA - Finit Element Analysis). ’

4 ) duznko-maremMaTnueckrue 0CHOBBI MeToaa Koneunsix Inemento (MKD) . 0.5
Marpuunoe npeacrasieHue. Cucrema npyxu. Tepmunonorus MKD. ’




[IpenmyiiecTBa KOHEYHO-JIEMEHTHOTO aHAJIN3a. 3aMeyaHus O BEIOOpe

5 2 |pusuueckoit momenu. Hemocrarku u morpemnoctu MKDJ. OnieHka TOYHOCTH 0,5
pacuetoB. [lonroroBka ncxonHbIX TaHHbIX 111 MKD.

'YHUBepcaibHas MporpaMMHasi CHCTEMa KOHEUHO-3JIeMeHTHOro aHanu3a ANSY'S.

6 2 |paduueckuit unrepdeiic u monyaun ANSYS. TlocranoBka 3agauun Ha penienue Ha | 0,5
CYNEPKOMITBIOTEpE
[Toxa3zarenu >3 PEeKTUBHOCTH: YCKOPEHUE OTHOCUTEIHHO MOCIE0BATEILHOTO
BBITTOJIHEHHSI BEIYMCIICHUH ; 9P PEKTHBHOCTH HCITOIB30BAHMUS TIPOIIECCOPOB;

7 3 |crouMocTb BbiuncieHuil. 3akoH Amaana. 3akoH ['ycradceona-bapcuca. Yekopenue | 0,5
MacitabupoBanus. CuibHas U cinabas macmrabupyemoctsb. PeanbHas
MacIITabupyeMOCTh 3a/1a4 KOMIIbIOTEPHOTO MOJICIINPOBAHUS
Tunb! napamienu3ma. CHHXPOHHOE M aCHHXPOHHOE BBIMIOTHEHHE 33]1a4 B
Pa3IMYHBIX apXUTEKTypax. JJoMeHHas! IEKOMITO3UIUS IPOrpaMMBbl (TTapauieTn3m
no naHHbeIM). Cpena mapasieabHoro nporpammupoBanus. [lonstue o mactep-

8 3 0,5
nporecce (master thread) u pabounx mpomeccax (worker threads) 8 OpenMP. ’
banancupoBka gaHHbIX. [IpuMepsl QyHKIIMOHATBEHOM TEKOMITO3UIINH 33124
MOJIETTUPOBAHUS TIPOIIECCOB U YCTPOUCTB (MHOT03a/Ia4YHOCTD ).

5.2. IIpakTHyeckue 3aHATUSA, CEMUHAPBI
Ne Ne Koa-
HanmeHoBaHME WITH KpaTKOe CollepyKaHue MPAKTUIECKOTO 3aHsATHsI, CEMUHApa BO
3aHATHA|pa3IeNna)
4acoB
Co3anue reoMeTpuUeCcKOi MOJIeNTM CHU3Y BBEpPX U cBepXy BHU3. [lakeT mporpamMm

1 2 1

ANSYS
OmnpenenuTh HaNPsHKEHUS, IEpeMEIIeHus, 1eOopMaLui IPH PaCTHKEHUN

2 2 |CTepXHS U YIPYToM KBaApaTHOW MIIACTUHE, HArPY>KEHHOW paBHOMEPHO 1
pacripeieIeHHBIM JIaBJICHUEM H 3aIlEMJICHHOH 110 IByM CTOPOHAM.

3 ) MYJIBTI/IELI/ICLII/IHJII/IHapHHﬁ aHAJIN3 MUKPOIJIEKTPOMEXAHUYECKON CUCTEMBI 1

CJIO’)KHOM KOHCTPYKLUU
4 ) AHaIN3 IepexoIHBIX MPOIECCOB TEIIIO0OMEHA BO BpEeMS JIUThs U 1
KPUCTAJUIN3ALIUU
5.3. JIaGopaTtopHbIie padoThI
He npenycmorpenst
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Beimonnenne CPC
Crnucoxk nureparypsl (¢ yKazaHUEM Kon-
IMoasun CPC pa3zenos, raB, cTpanull) / cceiika Ha  |{CemecTp| BO
pecypc 4acoB
boraués, K. 0. OcHoBBI MapasuienbHOro
MporpaMMHUpoBaHus : yueOHoe mocodue / K.
1O. boraués. — 4-e n3n. — Mockaa :
Tema 1S CAMOCTOATENHLHOTO U3y UEHHUS. Jlabopatopus snarnit, 2020. — 345 ¢. —
ISBN 978-5-00101-758-5. — Texkcr :
MeTobl IPOrpaMMUPOBAHUS IS 2 4

napajenbHbix OBM

AIIEKTPOHHBIN // JIaHb : 2IEKTPOHHO-
oubnuoreuynas cucrema. — URL:
https://e.lanbook.com/book/135516 (nata
oOpatuenus: 29.10.2021). — Pexum
nocTyna: JUis aBTOPH3. TOJIb30BATEIICH.




Tema 111 CaMOCTOATENIBHOTO U3YUEHUS.
[TocTpoeHus1 pacCYETHBIX CETOK U HACTPOUKHU

OcnoBsl pabotsl B ANSYS 17/ H. H.
®enoposa, C. A. Bansrep, M. H. [lanusnos,

pemateneit Fluent (Mexanuka »XMIKOCTH U fO. B. 3axaposa. — Mocxkea : JIMK Ilpecc, 4
2017. — 210 c. — ISBN 978-5-97060-425-
rasa). 0
bacos, K. A. I'padnueckuii nuntepdeiic
komruiekca ANSYS : pykoBoacTtso / K. A.
Tema 1711 CaMOCTOSITEIIBHOTO U3YUECHHUS. bacos. — Mockaa : JIMK Ilpecc, 2008. —
['paduueckuii uuTepdeiic nonp3oparens 248 c¢. — ISBN 5-94074-074-X. — Tekcer :
(GUI) xoMIutekca MeTo/1a KOHEUHBIX HIIEKTPOHHBIH // JIaHb : 2JEKTPOHHO- 8
siieMeHToB ANSYS. Tunsl npumensemsix — |[0nbnuoreunas cucrema. — URL:
KOHEYHBIX 3JIEMEHTOB. https://e.lanbook.com/book/1290 (mara
obpamenus: 29.10.2021). — Pexum
TOCTYyMa: JIsl aBTOPH3. MOJIb30BaTENICH.
Crucok OCHOBHOM NUTEpaTypsI (paszuen
[lonrotoBka K 3a4eTy nH(popMamoHHoe obecneuenue) Kypce 19,75
nekuuii B nexkrponHom FOYpl'Y
bacos, K. A. ANSYS u LMS Virtual Lab.
Tema a1 CaMOCTOSITEIEHOTO U3YUCHHS. I'eomerpuriecioe mopenmposanue / K. A.
Co3/1aHKe reOMETPUYECKOH MOJIENTH B bacos. — Mocksa : JIMK Ilpecc, 2009. —
240 c. — ISBN 5-94074-301-3. — Texcr :
MaKkeTax MalTUHOCTPOESHUS U MOPSTIOK . .
Hepe/taun JaHHbIX B Kommeke MK?D PIIEKTPOHHBIH // JIaHb : 2IEKTPOHHO- 4
ANSYS s co3nanust pacdeTHOM MOAEIH — Onomaorednas cucrema. — URL:
T KOHEUHEIX SIEMEHTOR https://e.lanbook.com/book/1295 (nata
' oOpatenus: 29.10.2021). — Pexum
TOCTYyMa: AJIsl aBTOPU3. MOJIb30BaTENICH.
Bectauk FOxHO-Ypanabckoro
rocyl1apcTBEHHOTO yHUBepcuTeTa. Cepus:
MaremaTuueckoe MOJeIMPOBaHUE U
[IPOrpaMMHUpPOBaHUE, HAYY. )KYpH., FOx.-
VYpain. roc. yH-T; FOYpI'Y. BectHuk FOxHoO-
Hammcamme pediepara 'YpaJIbCKOrO rOCy1apCTBEHHOTO 20

yHuBepcutera. Cepus: BeraucourenbHas
MaTeMaTuka U HHpOpMaTHKa, Hayd. )KYpH.,
Ox.-Ypan. roc. yu-T; FOYpI'Y.
Supercomputing frontiers and innovations,
Hay4. )xypH., Chelyabinsk: Publishing center
of South Ural State University.

6. DoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

HpOMe)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBO€HMsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B

cootBeTcTBUH ¢ [losioskeHrEM 0 OANITbLHO-PEUTHHTOBOM CHUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEIFHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

Yuu-
HaszBanue ThIBA
Ne | Ce- Bun Makc.
KOHTPOJIBHOTO Bec [Topsimok HauwcneHus: 6amwioB |-
KM|mecTp| koHTposst Oan
MEPOTIPUSITHS eTcs
B [TA
1 2 Texymmii | Co3ganue reomerpudeckoid | 1 | 10 (B pabodeii mamke cTy/ieHTa B 3a4eT




KOHTPOJIb

MOJIEJIM CHU3Y BBEPX U
cBepxy BHU3. [laket
nporpaMmM ANSY'S

[IBK-ANSYS coxpanensl u
oTKpbIBarOTCs (aiin *.db)
reOMETPUUYECKHE MOJIEIH:
CO3/1aHHAs MO0 UHCTPYKIHUU MOJIENb
MIOBEPXHOCTHU «KBaJpaT»-2 O6ayia u
CaMOCTOSITEJIbHO CO3/ITaHHAs
MOJIEIIb «IIPOU3BOJIBHBIN
TPEYTroJIbHUK»-3 Oallia; co3aHHas
10 UHCTPYKLIUU MOJIENb «KYO I10
pasmepam» -2 Gasia u
CaMOCTOSITEJIBHO CO3/JaHHAas
MOJIENTb «TOP € pa3zpe3om»-3 Oaia;
Bcero 10 6aios

Texymui
KOHTPOJIb

OrnpenennTts HapsKEHUS,
nepemelneHus, a1eGpopMaum
IIPU PACTSKEHNUN CTEPKHS U

YIPYroi KBaJpaTHOU
IJIACTUHE, HATPYKEHHOMN
PaBHOMEPHO
[pacIpeeIICHHBIM JaBICHHEM
Y 3aILEMJICHHOH 110 IByM
CTOpPOHaM

20

Kputepuii : B paboueii mamke
ctynenra B [IBK-ANSYS
OTKpBIBaeTCs paboTaroiiasi MOJeIb
CTEp>KHS U B COOTBETCTBHH C
00pa3IioM B [IBETOBOM IIKaJIe
MPECTABICHBI paCTIpe/ICTICHHUS
HaTPsDKEHHMS, TepeMeIleHus,
nedopmaruu -10 6amnos. Ecnu
MOJIETTb OTKPBIBAETCS, HO
pacripeesieHust PU3NIeCKuxX
BEJINYMH HE COOTBETCTBYET
o0pasiy-8 6aminos. Ecnu
MpEeICTaBICHA TOIBKO
reoMeTprUIecKast MOJIeb He
3aITyCKAOIIAsCs Ha CUeT
(«Solutiony) -2 6amna.

B IIBK-ANSY'S orkpsiBaeTcs
MOJIeITh TUTACTHHBI U
NpeACTaBJICHbI paclpeeeHus
HaIpsHKSHUS, TIEPEeMEIICHNS,
nedopMalui B COOTBETCTBUU C
obpasnom -10 6amwtos. Ecin
MOJIETTb OTKPBIBAETCS, HO
pacripeesieHust PU3nIeCcKux
BEJINYMH HE COOTBETCTBYET
o0pasiy-8 6aminos. Ecnu
MpEeICTaBICHA TOIBKO
reoMeTpHUIeCcKasi MOJICIbh He
3aITyCKAOIIAsCs Ha CUeT
(«Solutiony) -2 6amna.

Bcero 20 6a10B.

3a4CT

Texymni
KOHTPOJIb

AHanu3 MarHATHOTO MOJIS
C03/1aBa€MOro
COJIEHOUJAJIbHBIM IPUBOJIOM
3a/1aHHOW T'€OMETpUH

10

Kputepuii : B manke cTyJeHTa B
[IBK-ANSYS oTkpsiBaeTcs
pabouasi TpexMepHas MOJIENb
COOTBETCTBYOIAs 00pa3iry -10
6amos. Ecnu monens
OTKPBIBACTCS, HO PaCIpE/ICIICHUS
(hU3MYECKUX BEIHYUH HE
COOTBETCTBYET 00pasiry-8 0asuioB.
Ecnu npencrasieHa TOIbKO
reoMeTpHUYECKasi MOJIENb C
Harpy3Kod He 3amyCKaroIascs Ha

cuet («Solutiony) -2 6ayna

3a4CT




Texymnii
KOHTPOJIb

MynbTUIUCIUTUTMHAPHBII
aHaIu3
MHKPOIJICKTPOMEXAHUYECKON
CHUCTEMBI CII0KHOM
KOHCTPYKIIHH

10

Kputepuii : B nanke cTyJeHTa B
[IBK-ANSYS oTtkpbiBaeTcs
pabouasi TpeXxMepHas MOJIEIb
MO3BOJISIONIAs aHUMHUPOBATh
TEIUIOBBIC U AJIEKTPUIECCKUE OIS
conpoBoXk1aeMble edopmanueit
KoHCTpyKIwH -10 6amnos. Eciu
aQHUMAIIMs 3aIlyCKaeTcs, HO
pacnpeneneHus Gu3nIeCcKux
BEJIMUMH HE COOTBETCTBYET
o0pa3sity-8 6amios. Ecnu
MpEeICTaBIeHA TOJIBKO
reoMeTpHUYeCcKasi MOJIENb C
Harpy3Kod He 3alycKarolascs Ha
cuet («Solutiony) -2 Gana.

3a4YCT]

Texymnii
KOHTPOJIb

Hammucanue pedepara

20

[TomHOTa 0630pa Tembl -10 6anos;
AKTYyaJbHOCTb ¥ KQ4€CTBO
MCTI0JIb30BaHHBIX UICTOUHHKOB
nH(popMaiuu-6 6amios; Kauectso
odopmienus pedepara-4 6amia
TpeboBanus U KpUTEPHUH B
npunoxenue "Hanucanue

pedepara”

3a4CT

[Tpome-
6 | 2 | xyrouHas
aTTecTaIys

3auer

20

3a MICHEMEHHBIE OTBET HA KaXKIbIM
U3 JIByX BOIIPOCOB BBICTABIISIETCS
o 10 6ana0B BKIIIOUUTEIBHO. B
OTBETE Ha BOIIPOCHI PACKPHITHI BCE
4 conep:kaiuecs B BOIpoce
MOHSATHUS, IPUBECHBI
HeoOXxoaumble ipumMepsl: 10
0aJIOB; pacKpHITHI 3, 2, 1 moHsATHE
- 8, 6, 3 0aJNI0B, COOTBETCTBEHHO.

Bcero no 20 0asuios.

3a4CT

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun
. Kpurepun
MIPOMEKYTOYHOH [Tponenypa npoBeaeHus
OLIEHUBAHHUS
aTTecTaluu
J1J1s1 OLIEHKH pe3yIbTaTOB YYeOHO! IEATEIEHOCTH 00yIarOIIEeTOCs
10 JIMCLUUIUINHE UCTIOBb3YeTCs OaIbHO-pEHTHHIOBAs CUCTEMA
(BPC) onenku pe3ynbTaToB yUeOHOH €AT€IbHOCTH 00yUYarOUIXCs
(ITonoxenne o BPC yTBepxkaeHo npukasoM pekropa ot 24.05.2019
r. Ne 179, B penakuun npukasa pexkropa ot 10.03.2022 r.No 25-
13/09). Ouenka 3a AUCHUIITUHY (POPMUPYETCSI HA OCHOBE
MOJTYYCHHBIX OIEHOK 32 KOHTPOJIbHO-PEUTHHTOBBIE MEPOTPUSITHSI
. B coorBeTcTBHH €
TEKYILEro KOHTpOJId. 3auTeHo: Bennunna pedTuHra
3a4eT N nm. 2.5, 2.6
oOyuaromierocst mo aucturiuHe 60...100 %. He 3aureHo:
[Tonoxenus

Benunuuna peittunra oOyuaromerocs rno gucuuiuivge 0...59 %.
Ecnu cTyneHT He comTaceH ¢ OIEHKOM, TOJIyYEHHOU 10
pe3ynbTaTaM TeKyIIEero KOHTPOJIs, CTYAEHT MPOXOIUT
MEpOINPHUATHE NTPOMEKYTOUHOM arTecTaluu B BUJE 3a4eTa. B aTom
cllydae OIEHKA 3a JUCHUIUIMHY PAaCCUUTHIBAETCS HA OCHOBE
MTOJIYYEHHBIX OLICHOK 32 KOHTPOJIbHO-PEUTHHIOBBIE MEPOIIPUATHS
TEKYIIIEr0 KOHTPOJIS U MPOMEKYTOUHOM arrectanu. Oukcarus




PE3YJIbTATOB y‘-IG6H0ﬁ ACATCIBHOCTHU MO AUCHUINIIMHE ITPOBOAUTCS
B ICHBb 3a4€Ta IIpU JIMYHOM IIPUCYTCTBHUU CTYACHTA.

6.3. ITacniopt oHIa OLIEHOYHBIX CPEACTB

Ne KM
KomMneTeHINHN Pe3ynbrarel o0yueHus
1121341516
3HaeT: METO/Ibl aHAIHM3a MPOOIEeM YIIPaBIeHUS B TEXHUYECKUX CHCTEMaX Ha
OIIK-1 OCHOBE TIOJIOKEHU, 3aKOHOB U METOJIOB B 00JIACTH €CTECTBEHHBIX HAYK H HHH [
MaTEeMaTUKH
'YMeeT: aHaJIM3UPOBATh U BBISIBIIATH €CTECTBEHHO-HAYYHYIO CYIIIHOCTh MPo0IeM
OIIK-1 YIIPABJICHUS] B TEXHUYECKUX CUCTEMAaxX Ha OCHOBE MOJIOKEHUH, 3aKOHOB 1 HAHAHAHH

MCTOIOB B 00J1aCTH €CTECTBEHHBIX HAayK U MaTCMaTHUKNU

VMeeT mpakTUYeCKUi OTBIT: aHaIM3a MPOOJIeM yNPaBICHUS B TEXHUYECKHUX
OI1K-1 cUCTEMAaX Ha OCHOBE MOJIOKEHHI, 3aKOHOB U METOIOB B 00JIaCTH €CTECTBEHHBIX HHH [
HayK 1 MAaT€MaTUKH

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYECKOE 1 HH(OPMAIIMOHHOE O0ecnedeHue TUCIUIIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:

1. Kamnyn, A. b. Ansys B pykax unxeHepa Tekct npakt. pyk. A. b.
Kamnyn, E. M. Mopo3zos, M. A. Ondepbera ; mpeauci. A. C. llaxgckoro. - 3.
crep. - M.: URSS : JIMBPOKOM, 2014. - 269 c. ui.

2. bacos, K. A. ANSYS Tekct cnpas. nonb3oBarens K. A. bacos. - 2-¢
u3l., crep. - M.: IMK-IIpecc, 2012. - 639 c. ni.

3. Teprens, B. I1. BeicOKonmpOou3BOAUTEIbHBIEC BHIYUCICHUS JIJIS
MHOTOITPOLIECCOPHBIX MHOTOSJIEPHBIX cUCTEM TeKCT y4eOHUK JIIsl CTyAEHTOB
BBICIIMX YUE€OHBIX 3aBefieHHi, oOyuatoniuxcs no HanpasiaeHusm BITO 010400
"Ilpuxnannas marematuka u uadopmaruka" u 010300 "dyngamentanpHas
uH(popmaruka u nHpopmamonnsie Texnonorun" B. I1. I'eprens ; b-ka Huxkerop.
roc. yu-ta uM. H. W. Jlob6aueBckoro ; CynepKoMIbIOTEPHBI KOHCOPLUYM
yHuBepcutetoB Poccun. - Mocksa: @uzmaniurt, 2010. - 539, [4] c. un. 25 cm

4.  IIpakTukyM IO METOJIaM MapaieIbHbIX BIYMCICHUN TekcT yueOHuK
1151 By30B 110 HarpasieHusam BI1O 010400 "IIpuknannas MaTeMaruka u
undopmaruka" u 010300 "dyngamentanpHas nHPopMaTuka U HHGHOPMAITMOHHBIE
texHosorun" A. B. Crapuenko u ap.; nox pen. A. B. Crapuenko ; Tom. roc. yH-T. -
M.: U3parenbctBO MockoBckoro yuuepcutera, 2010. - 199 c. uin. 21 cm

5. Boeoaun, B. B. BeruncinurenpHas MaTeMaTnuka U CTPYKTypa
anroput™oB : 10 nexumii 0 ToM, moyeMy TpyIQHO peniarh 3a1a4u Ha
BBIYUCIIUTENBHBIX CUCTEMAX MapajlieIbHOW apXUTEKTYPhl U YTO HAJ0 3HATh
JOTIOJIHUTENBHO, YTOOBI YCIEIIHO MPEO0eBaTh 3TH TPYAHOCTH [ TekcT]| yueOHHUK
1151 By30B 110 HarpasieHusam BI1O 010400 "IIpuknan. Maremaruka u
uHpopmaruka" u 010300 "dynnamentan. nuapopmaruka 1 UHPOPMaMOHHBIE
texnonorun" B. B. BoeBoaun ; Mock. roc. yH-T uM. M. B. JlomoHOCOBa. - 2-€ u31.,
crep. - M.: U3narensctBO MockoBckoro yHusepcutera, 2010. - 166 c. uin. 21 cm



6. BoeBoaun, B. B. [1apamienbHbie BeIaucieHus: Y4ueb. mocodue s
BYy30B 110 HampasieHuo 510200 "[Tpuknannas maremarnka 1 nHpopmaruka" B. B.
Boesoaun, Bi. B. BoeBonuH. - CI16.: BXB-ITetepoypr, 2004. - 599 c.

0) dononHumenvHas iumepamypa:

He npenycmorpena

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMeIOWUecs] 8 OubIuomexe:
1.  BectHuk FOxHO-YpasbCKOro rocyiapCTBEHHOTO YHUBEPCUTETA.
Cepus: MareMarndeckoe MOJEIUPOBAHUE U POrPAMMUPOBAHKE, HAYY. KYPH.,

IOx.-Ypaun. roc. yu-1; FOYpI'Y.

2.  BectHuk FOxHO-YpasibCKkoro rocy1apCTBEHHOTO YHUBEPCUTETA.
Cepus: BriuncnutenbHas MaTeMaTvka U nHQopmaruka, Hayd. KypH., FOx.-Ypai.
roc. yH-T; OYpI'Y.
3. Supercomputing frontiers and innovations, Hayu. xxypH., Chelyabinsk:
Publishing center of South Ural State University.

2) MmemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Meronnueckue ykazaHus 10 OCBOEHUIO JUCIUIIIINHBI
«CymepKOMIBIOTEPHOE MOACTUPOBAHNE TEXHUIECKUX YCTPOUCTB U TIPOIIECCOBY.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. Meroanueckue yKa3aHHsl 0 OCBOCHUIO TUCIUATIINHBI
«CyTepKOMIBIOTEPHOE MOICTUPOBAHUE TEXHUUECKUX YCTPOMCTB U MPOIIECCOBY.

JJIEKTPOHHAsA Y4eOHO-MeTOAMYeCKAs TOKYMEeHTAIl U

HaumenoBanue
No Bun peeypeas | bubnunorpaduyeckoe onrcanme
JTUTEPaTyPhI AIIEKTPOHHOH
dbopme
DJIEKTPOHHO- ®denopora, H.H. OcroBsl pabotel B ANSY'S 17.
OubIMoTeUHAas [Dnexrponnsiii pecypc] / H.H. ®enopora, C.A. Bansrep,
OcHoBHas
1 TeDATYDA cucrema M.H. {lanunos, FO.B. 3axapoBa. — DneKkTpoH. 1aH. — M.:
patyp W3/1aTEIbCTBA JIMK Ilpecc, 2017. — 210 c. — Pexxum noctymna:
Jlanb http://e.lanbook.com/book/90112 — 3ar1. ¢ skpaHna.
ICKTPOHHO- bacos, K.A. ANSYS u LMS Virtual Lab. 'eomerpudeckoe
OoubnroTeyHas .
b OcHoOBHas CHCTEMA MOJIETTUPOBAHKE. [ DIEKTPOHHBIN pecypc]| — DIEKTPOH. JaH.
uTeparypa A ATeNbC TR M.: IMK IIpecc, 2009. — 240 c. — Pexxum goctymna:
A http://e.lanbook.com/book/1295 — 3arn. ¢ skpaHa.
Jlanb
EKTPOHHO- bacos, K.A. I'paduueckuii uarepdeiic kommiekca ANSYS.
OoubnroTeuHas v
OcHOBHas [DnexTponHblit pecypc] — DnekTpoH. aaH. — M.: JIMK
3 cuctema )
nuTeparypa A NATeNbCTRA [Ipecc, 2008. — 248 c. — Pexxum gocrymna:
A http://e.lanbook.com/book/1290 — 3ari. ¢ skpaHa.
Jlanb
EKTPOHHO- bacos, K.A. ANSYS: cnpaBouHUK 110J1b30BaTeIS.
OubIroTeUHas o
OcHOBHas [DnexTponHbIi pecypc| — DnekTpoH. aaH. — M.: JIMK
4 cucTreMa
nmuTeparypa 3 IATEILCTEL [Ipecc, 2008. — 640 c. — Pexxum nocrymna:
.Hai[ﬂ) http://e.lanbook.com/book/1335 — 3ar. ¢ skpaHa.




DJIEKTPOHHO-

[Mamrypun, B.M. Pemenne 3aga4 MEXaHUKHU CIUIOIIHON

TononHuTebHas OuOIMOTeUHAS cpeasl B mporpaMMHoM KoMiuiekce ANSY'S. [DnexkTpoHHbIN
5 reparypa cucreMa pecypc] — Onekrpod. n1ad. — M.: MI'TY um. H.D. baymana,
N30aTeILCTBA 2009. — 40 c. — Pexum nocrtyna:
Jlanp http://e.lanbook.com/book/52147 — 3aru. ¢ skpaHa.
boraués, K. FO. OcHoBBI mapanienbHOro
DHEKTPOHHO- nporpamMmmMupoBanus : yaeonoe nocodbue / K. 1O. boraués. —
e 4-e m3n1. — Mockaa : Jlaboparopus 3Hanui, 2020. — 345 c.
6 OcHoOBHas crCTeMa — ISBN 978-5-00101-758-5. — TekcT : 2MeKTpOHHBIH //
nreparypa M3aTeTBCTBa Jlanb : snekTpoHHO-O0MOMMoTeyHas cuctrema. — URL:
Mams https://e.lanbook.com/book/135516 (nara obpamenus:
12.10.2021). — Pexxum goctyna: 1uist aBTOPU3.
[10JIb30BaTENICH
AHnTOHOB, A. C. [lapannensHoe mporpaMMHUpPOBaHUE C
D eKTPOHHO- ucroib30BaHueM TexHonoruu MPI : yaeOHoe mocobue / A.
e C. AutoHoB. — 2-e u3a. — Mocksa : UHTYMUT, 2016. — 83
7 JlononHuTenbHas cnCTeMA c. — TekcT : anexkTpoHHbIH // JIaHb : 2EKTPOHHO-
uTeparypa - oubnuoreunas cucrema. — URL:
Mo https://e.lanbook.com/book/100359 (nata obpareHus:
12.10.2021). — Pexxum goctyna: 1uist aBTOPH3.
[10JIb30BATEIICH.
Jlesun, M. I1. [TapaniensHoe MporpaMMUPOBAHUE C
NEKTPOHHO- ucnois3zoBanreM OpenMP : yae6HOe mocobue / M. I1.
e JleBuH. — 2-¢ u3n. — Mocksa : UHTYUT, 2016. — 133 c.
2 JloToTHUTE TbHAS crcTeMa — ISBN 978-5-94774-857-4. — TekcT : 3NeKTPOHHBIH //
nuTeparypa B p— Jlanb : anekTpoHHO-OMONMMOTeyHas cuctemMa. — URL:
Mamt https://e.lanbook.com/book/100358 (mara oOpameHus:
12.10.2021). — Pexxum mocTyna: i aBTOPH3.
110JIb30BaTeIIeH
Marsisko, A. A. IlapannenbHoe mporpaMMHUpOBaHUE Ha
DEKTPOHHO- ocHoe TexHonoruit OpenMP, MPI, CUDA : yueGHoe
SUGIOTeUHAS mocobue / A. A. Manssko. — HoBocubupck : HI'TY, 2015.
9 JlomonauTeIbHAS cHCTeMa — 116 c. — ISBN 978-5-7782-2614-2. — Texcr :
nuTepaTrypa I — HIIEKTPOHHBIH // JIaHb : 2EeKTPOHHO-OMOIMOTEUHAs CHCTEMA.
Mo — URL: https://e.lanbook.com/book/118245 (mnara
obpamienust: 12.10.2021). — Pexxum noctyna: i aBTOpu3.
[10JIb30BATEIICH.
ApbikoB, C. b. [lapannensHoe nporpaMMUpOBaHHUE HAJ
DEKTPOHHO- o0mieit mamatero. OpenMP : yue6HOe mocobue / C. b.
MeTtonnueckue - ApbikoB, M. A. Topoguuues, I. A. Illykun. — HoBocubupck
101100061/1;1 TS cHCTeMa :HI'TY, 2019. — 95 ¢. — ISBN 978-5-7782-3796-4. —
CaMOCTOSITENIbHOU Texcr : anexkTpoHHbIi // JIaHb : 37€eKTpOHHO-OMOINOTEUHAs
paboTHI CTy/IeHTa %Zia:enbcma cuctema. — URL: https://e.lanbook.com/book/152252 (nara
oOpamenusi: 12.10.2021). — Pexum noctymna: /uist aBTopus.
[10JIb30BaTEIICH.
Hypwmarosa, E. B. Yipasnenue 6onpimMu 6a3aMu JaHHBIX U
NEKTPOHHO- BBICOKOHArpyKEHHBIMU cHcTeMaMu : yueOHoe nocobue / E.
6H6IOTCHAS B. Hypmatoga, P. @. Xana6us, JI. B. bynuna. — Mockaa :
1 JlononxuTenbHas cHcTeMa PTY MUPDA, 2019. — 120 c¢. — TekcT : 31€KTpOHHBIH //
nureparypa M3aTeTBCTBa Jlanb : snekTpoHHO-OMONMMoTeyHas cuctemMa. — URL:
Mas https://e.lanbook.com/book/171496 (nara obpamenus:

12.10.2021). — Pexxum octyna: ajis aBTOPHU3.
10JIb30BATEIICH.
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1. PCK Texnonoruun-Cucrema "llepconanbusiii BupTyaibHbiii komnstotep” (ITBK)
(MS Windows, MS Office, otkpsitoe I10)(6eccpouno)

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

[lepeueHp HCTONB3yEMBIX MTPOPECCUOHATBHBIX 0a3 TaHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. EBSCO Information Services-EBSCOhost Research Databases(28.02.2017)

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne T1CIUTTHHbI

No OcHoBHOE 000pyIOBaHUE, CTEHBI, MAKETHI, KOMITBIOTEpHAsI TEXHUKA,
Bu 3anaruii N I_l MPEyCTAHOBICHHOE TIPOTPaMMHOE 00€CTICICHHE, CTIONB3yeMOe s
YA Pa3IMYHBIX BUIOB 3aHITUH
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Jlexun (1) Kommbrorep, npoextop, nporpamma Microsoft Office
[TpakTuueckue 110 |KommbroTepsl, MOAKIIOUEHHE K ceTH VIHTepHEeT, CyNepKOMITBIOTED, CUCTEMA

3aHATHA U cemuHapsl |(3r) |«IlepcoHanbHbIN BUPTYaIbHBIA KOMOBIOTEPY, MakeT mporpaMMm ANSY'S




