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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy oucuunnmHel paspabotan(a)(v): ooueHT, K.H. Hypues A.H. (Kadgpenpa aspornapomMexaHuku, OToeNneHme
mexaHukn), Artem.Nuriev@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MNnK-4 CnocobeH NpYMeHsiTb MeToAbl MaTeEMaTNYECKOro 1 anropuTMMYecKoro
MOAENNPOBaHNS MPU PELLEHNN TEOPETUHECKNX U MPUKNaAHbIX 3a4ay

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

CTPYKTYPY 1 BO3MOXHOCTW coBpeMeHHbix CFD nakeTos; omanyeckne n matematmyeckne Mogenu n Metoabl
peleHns, BKIIOYEHHbIE B MPOrpamMy; Kpyr 3agad, pewaembix ¢ nomouwbio CFD nakeTtos

JonxeH ymeTb:

ymeTb paboTaTb B cpefe rpachnyeckoro peaaktopa Ans co3naHns reoMeTpmmy pacyeTHon obnact 1 CETOHHOro
pa3bueHns; 3afaBaTtb rpaHUYHbIE YCNOBUS; BoIBMpaTh 1 3aaBaTtb CBOWCTBA Cpeabl, B TOM Yucne 4ns cMecei;
paboTatb ¢ chaitnamu, cosnasaembiMu CFD naketamm (MMNOpTMPOBATh, 9KCNOPTMPOBATb, PELAKTMPOBATD);

aganTupoBaTtb CO30aHHOE CeTOYHOEe pa36V|eHV|e; co3naBaTtb OOMNONHUTENbHbIE prHKLI,I/IVI; npencTaBnAaATb pacyeTHble
pe3ynbtaTtbl B rpa(pl/l'-leCKOM BUOE N BblHUCNATb MHTErpasnbHble XapakTepucTukn, co3nasartb OOMNONTHUTENbHbIE
nporpammHbie Mogynm Kk CFD nakety; napameTpusoBarb pelaemyto 3anady

JlonxeH Bnagetb:

BnafeTb HaBbIKaMy pelleHns 3aay aspornapomMexaHuky cpeacTeamu cospemMeHHblx CFD nakeTos, BKtoYas Bce
aTanbl: NPenpoLEeCcCUHr, peleHne, NoCTNPOLECCUHT;

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:

peuwartb 3a4a4n aspornaopoMexaHnkn cpenctsamMm CoBpeMeHHbIX CFD naketoB, BKNto4as Bce aTanbl: npenpouecCcuHr,
peuweHne, NoCTNPOLEeCCUHr

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOM BO

HaHnas gucuunnuHa (Moaynb) BkaodeHa B pasgen "61.8.10B.03.01 OucumnaumHel (Mogynm)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHoi nporpammel 01.04.03 "MexaHuka 1 matemaTnyeckoe mogenmposaHue (MexaHuka
HeqYTAHOrO 1 ra30BOro Nacrta)" 1 OTHOCUTCA K AMCLUMAMHAM Mo BbIGOPY.

OcBaunBaeTcs Ha 1 Kypce B 2 ceMecTpe.

3. O6bem gucumunInHbI (MOAYNS) B 3a4eTHbIX eAMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLuxcs ¢ npenopasarenem (Mo BMAaM yuyebHbIX 3aHATUI) U HA CaMOCTOSITENIbHYHO
paboTy obyuatlomxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eaMHML(bI) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 26 yaca(os), B TOM 4yucne nekuun - 10 yaca(oB), npakTnyeckme 3aHsTUs - 16 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENLHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 46 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNMUHBIL: 3a4eT BO 2 CEMECTpE.

4. CopepXxaHue ouCUUNNUHbI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMU4ecKnx 4acoB U BUAOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl N0 AUCLMNNIMHE (MOAYNIO)

Buabl 1 yacbl KOHTaKTHOW PaboThbl, Camo-
MX TPYA0EMKOCTb (B Yacax) CTOSI-

N Paspenbl pucumnnvHbl / Ce- |Nexkuun,Mekumnn| Npaktu-Mpaktn-Jlabopa-fMa6opa-| TeNb-
monyns MecCTp| Bcero | B 3n. | 4yeckme |4yeckue [TopHble|TOpHble| Has
copme [3aHATUA,| B an. |paboTbl,| B an. pa-
Bcero |(copme| Bcero |cbopme| 60Ta

Tema 1. Tema 1. YncneHHble MeToObl peweHns
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Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 2. Tema 2. Vicnonb3osanHue CFD
naketoB. Buabl CFD naketos. OpraHusauus
2. CFD naketa OpenFOAM. 9T1anbl paboThbl. 2 2 0 2 0 0 0 4

Tema 3. Tema 3. CosnaHme pacyeTHOR CETKN.
Moaynu blockMesh, snappyhexmesh. Vimnopt
3. [pacyeTHOM ceTkn, CO3aHHON B CTOPOHHUX 2 2 0 4 0 0 0 8
nakerax.

Tema 4. Tema 4. PeweHune 3agady B

OpenFOAM. KoHdourypaums npoekra.
3anaHue rpaHnyHbIX 1 HavanbHbIX YCNOBUM,

4 HacTpovika pewaTtenein. Co3naHue 2 2 0 4 0 0 0 8

coBCTBEHHOrO pelaTens.

Tema 5. Tema 5. [NocTnpoueccuHr.
cnonb3oBaHme BCTPOEHHbIX (OYHKLMIA
5. noctnpoueccuHra. ParaView. 2 2 0 4 0 0 0 8

Tema 6. Tema 6. PelwweHne nHaonsuayanbHomn
6. sanaun. 2 0 0 2 0 0 0 10
MToro 10 0 16 0 0 0 46

4.2 CopepxaHue auCUUMNINHLI (MOBYNSA)
Tema 1. Tema 1. UncneHHble MeTOAbl peLLEeHUs 3apa4y aspomexaHuku. MeTon, KOHeYHbIX 06 beMOB.
Curctema ypaBHEHWI OBUXEHNS XMaKocTu 1 rasza. Ob6obweHHoe ypaBHeHWe nepeHoca. MeTon KOHe4YHbIX 06 bEeMOB.

YpaBHeHve andpdoysnn. YpaBHeHe KOHBEKTUBHOM Andodpyanmn. OnvcaHue cxem annpokcumaumu. Anroputmel Simple,
PISO, PIMPLE .

PelwweHue cuctembl anrebpanyecknx ypaBHeHWn Ans AMCKPETHbIX 3HAYEHUA chyHKLMIA. HecTaumnoHapHble 3aaauu.
I"paHuyHble ycnosus. OcHoBHble Mogenu TypbyneHTHocTu B CFD naketax.

Tema 2. Tema 2. Ucnonb3osaHue CFD nakertos. Buasl CFD naketoB. OpraHunsauus CFD nakera OpenFOAM.
Ortanbl paboTbl.

Buabl CFD nakeToB. Knaccudoukauums no Mmetonam peweHus. OTKpbITele 1 nponpreTapHble pewenns. OpraHnaaums
naketa OpenFOAM, OTKpPbITON MHTErpPUPYEMO NNaTopPMbl ANS YACNEHHOrO MOAENMPOBaHMS 3a4a4 MEXaHUKM
CM/OWHBIX Cpes.

O npumMeHeHnn nakeTta gnsa pasnuyHblx 3agad MCC, B yacTHOCTHU:
MpPOYHOCTHBIX pacyeToB;

M3yyeHmnsa ruppooHaMUKN HbIOTOHOBCKMX M HEHbIOTOHOBCKMX BA3KMX XUOKOCTEN Kak B HECXKMMaeMOM, Tak n
CXUMaeMOM MPUBNINXKEHNN ¢ Y4ETOM KOHBEKTMBHOIO TEMNOOOMEHa 1 AeACTBUEM cUn rpasutaumn. s MooenvmpoBaHus
TYpOYNeHTHbIX Te4eHNl i BO3MOXHO ncnonb3oBaHne RANS-moneneii, LES- n DNS-meTonoB. Bo3aMoXHO pelueHne
[03BYKOBbIX, OKOIO3BYKOBBIX 1 CBEPX3BYKOBbIX 3a4aY;

3anay TennonpoBOAHOCTY B TBEPAOM Tene;

MHorogasHbIx 3a8a4, B TOM YMCAE C ONUCAHNEM XMMUYECKMX peakLnii KOMMOHEHT MOTOKa,;

3apay, cBsi3aHHble ¢ aedpopmauneli pacHETHOM CeTKM;

Tema 3. Tema 3. CoznaHue pacyetHoun ceTku. Moaynu blockMesh, snappyhexmesh. IMnopT pacyeTHOM ceTkwm,
CO340,aHHON B CTOPOHHUX MakeTax.

MpenpoueccuHr. 3aaaHne reoMeTpun pacyeTHok obnactui, NOCTPOEHNE CEeTKM 1 NOCTAaHOBKA rPaHNYHbIX YCNOBUIA.
Ytunuta blockMesh, kak MHCTPYMEHT reHepaummn CTPYKTYPMPOBaHHbIX CETOK, COCTOSAWMX N3 rekcasapos. YTnanta
snappyHexMesh, kak MHCTPYMEHT ANs MOCTPOEHNS CETOK B CNydae CNOXHOW reoMeTpun pacyeTHo obnactu. mnopt
mogneneii u3 CAD-cuctem

(Hanpumep, AutoCAD, SolidWorks, Unigraphics).

CrpaHnua 5 13 10.
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Tema 4. Tema 4. PewueHue 3apady 8 OpenFOAM. KoHdpurypauus npoekra. 3agaHue rpaHU4YHbIX U HaYanbHbIX
yCNnoBUI, HacTporKa peluatenen. CozpaHme co6CTBEHHOro peLuartens.

Bbibop 1 HacTpoiika pewarteneir. Boilbop METOLOB peweHns CUCTEM NNMHENHBIX anrebpanyeckmx ypaBHEHUIA, METOAOB
annpoKcMMaLMmy UCXOLHOM MaTeMaTYECKO MOLENN, HAaCTPOKa NapaMeTpoB npoLecca pelweHns. O630p cTaHLapPTHBIX
pewarteneit OpenFOAM ons MOOENMPOBAHUS NaMUHAPHBIX 1 TYPOYNEHTHBIX TEYEHWIA HECKUMAEMOW XMNOKOCTH,
MOAENNPOBaHNE MHOrOPa3HbIX TeYEeHWI, MOAENNPOBAHNS B3aUMOLENCTBNE XNOKOCTU C TBEPAbIMU U
LedopmupyembiMu Tenamu. PaspaboTka 1 BHeApeHue cobCTBEHHOMO pelaTens.

Tema 5. Tema 5. MNocTtnpoueccuHr. Ucnonb3oBaHne BCTPOEHHbIX PYHKLMIA nocTnpoueccuHra. ParaView.

MoctnpoueccuHr. ObpaboTka, aHanM3 1 BU3yanvsaummn JaHHbIX pacyeTos. Vicnonb3oBaHne cBo604HO
pacnpocTpaHaeMbIX U KOMMepYECKnx noctnpoueccopos ( Hanpumep Tecplot, nocT-

npoueccop Fluent, Ensight n FieldView.) YTunutel koneseptaumm (textttfoamDataToFluent, textttfoamToTecplot360 n
np.). ParaView. Buaynnsaums ckansipHbix U BEKTOPHbIX MOMEN, NMHWIA TOKa, N30MOBEPXHOCTEN, NONy4YeHne MHdopMauum
0 HY>XXHOM Mosie B TOYKE MW BAONb HEKOTOPOIA

nuHuK 1 T. 4. MNoppepxka napannensHon 06paboTku faHHbIX HA BbICOKOMPOU3BOANTENbHbIX BbIYMCIU
TeNbHbIX CUCTEMAX Kak C 0bLeit, Tak U pacnpeneneHHol NamsTbIo.
Tema 6. Tema 6. PeLeHne uHaMeMpyanbHOM 3apayn.

PelweHue nHavemayansHoi 3anaqn. Pacyet TedeHust ans cnyyasi CoXHOW reoMeTpun pacyeTHol obnacTu, CBOMCTB
cpenbl v rpaHnyHbIX ycnoeuit. Co3naHne pacyeTHol ceTkn. HacTpolika unm cosgaHue cobCTBEHHOMO peluaTenst.
MocTnpoueccuHr. Buayanusauwvsi nonei paccHnTaHHbIX qoyHKUMIA. PacyeT nHTerpanbHbiX XapakTepucTyK.
MapameTpuyeckne pacyeTobl. HanucaHne otyeTa.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATENbHON paboTbl o6yyaroLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbIMONHASTCS Mo 3a0aHWI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHWE OTOENbHbIX TEM (pasnenos) AUCUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMsi ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl 0bydatowmecs YATarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHWI 1 HaBbIKOB, FOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUUMIMHE.

OpraHunsauusi caMocTosTenbHol paboTbl 0ByHaroIWMXCs PernaMmeHTPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumm n ocyllecTBAeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam creumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTBa Hayku 1 Bbicllero obpasosaHus Poccuiickoin @epepaunm ot 6 anpens 2021 rona Ne245)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtenbHoro yupexaeHuns "KasaHckuin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHErO pacnopsaka oeepansHOro rocy1apcTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeX AeH s
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHuBeEpCMTeT"

JlokanbHble HopMaTMBHbIe akTbl KasaHckoro (MprBonkCKoro) dpegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUYHbIX cpepncTts no gpucuvninHe (MO,I:I,yﬂIO)

DOH[ OLIEHOYHbIX CPEeACTB Mo AUCUMUNINHE (MOAYNI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHbe Ha NPOBEpKyY
OCBOEHUS KOMMETEHLMIA, B TOM YMCNEe 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLIEHOYHbIX CPeCTB BK/H0YaeT OLEeHOYHbIe
CpencTBa TEKyLWero KOHTPONS 1 OLEHOYHbIe CPeCTBa NPOMEXYTO4YHOM aTTecTaumm.

B ¢poHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas uHpopMaums:

- COOTBETCTBME KOMNETEHLMIA MNAHUPYEMBIM pedynbTatamM 06y4eHUs No LUCLUMNAMHE (MOLYNio);

- KpUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHBAHNS LS KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPVMN OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBava, npegbsasnsaemMble K OEenCcTBuAM 06y‘-laIOLIJ,I/IXCSI,
OEMOHCTPUMpPyEeMbIM peayibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B [punoxeHun 1 K nporpamme AUCLMANAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON AN OCBOEHUS AUCLUMN/IMHBI (MOAYNS)
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Mporpamma gucumnnuHbl "MNakeTbl YACAEHHOrO MogenmMpoBaHus 3adad rugpomexaHukn”; 01.04.03 "MexaHrka 1 matemMaTnyeckoe
monenvposaHue".

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOM nuTepaTypsi.
NuTepaTypa MOXeT ObiTb BOCTYMHAa 0By4aloWmuMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe no YynTaTenbCckmuM buneTam B COOTBETCTBUM C npasmnamm nNonb3o0BaHUA Hay'-lH0|7| OnbnroTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxanoro n3 n3gaHunini OCHOBHOWM nuTepatypbl  He meHee 0,25 ak3emnngapa AONONHUTENBHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamtcs B MpunoxeHun 2 Kk paboyeli nporpamMme AncUMNAVHbL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu anekTPOoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeyeHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIIHBI (MOAYIIS)

OpenFOAM pykosoAcTBO nonb3osartens - https://www.openfoam.com/documentation/user-guide/
OpenFOAM pykoBoAcTBO paspaboTtumka - https://www.openfoam.com/documentation/guides/latest/man/index.html
PykosoacTeo nonb3osartens ParaView - https://www.paraview.org/documentation/

9. MeToguueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauuyeckme peKoOMeHpaumm

nekumn OcBoeHWe ANCUMNNIUHBI MpeanonaraeT Hanmyne 6asoBbiX 3HAHWIA MO MEXAHUKE XUOKOCTA 1 ra3a u
BbIYUC/IUTENBHOW

matematuke. B npouecce 0byyeHus obyyatowmmcs pEKOMEHOYETCS Hapsay C NPakTUHECKMMU
3aHATUSMY B ayanTOpUM NPOBOAUT

CaMOCTOSATENbHYIO paboTy Ha LOMALHEM KOMMBIOTEPE MO BCE TEMaM Kypca. AKTYBHO UCMONb30BaThb
MMeloLLyCs [oKyMeHTaumio k nporpamme OpenFOAM v npuMepsbl ons 06y4eHUs pasnuyiHbIX
pasnenos kypca.

npakTnyeckmne Ins noarotoBku K NpPakTn4eCKnM 3aHATUAM CTYOEHTY peKoMeHOyeTCAa npeaBapuTesibHO

3aHATNA I'IpOpa6aTbIBaTb KakK NeKLNOHHbIN martepuan, Tak n Mmatepuan npenbloywmnx npakTnyeckmnx 3aHATUIA.
OcHoBoli anst NoAroToBKK CnyxumTt ,D,OépOCOBeCTHOG BbINONIHEHNE OOMaWHero 3agaHus. Ins
YCNewHOoro peuweHna 3anad ﬂepBOIZ 4acTu Kypca CTyaeHTaM pekoMeHOyeTcs BCMOMHUTb MaTtepuan,
OCBOEHHbIN B npenbloyumnx ceMectpax B paMkax 6a30BblX MATEMATUYECKMX ONCLUMNH.

camocTtos- | CamocTosiTenbHas pabota 0by4yarowwmxcs BbIMOMHSAETCS Mo 3a4aHuU0 1 NPV METOANYECKOM

TenbHas PYKOBOACTBE Mpenonasartens,

paboTa Ho 6e3 ero HenocpeacTBeHHOro y4actusi. CamocTosiTenbHas paboTta nogpasnensieTcs Ha
camocTosiTeNbHyt0 paboTy Ha
ayOMTOPHbIX 3aHSTWSIX U HA BHEAYAUTOPHYIO caMocTosTenbHyto paboTy. CamocTosTenbHast paboTta
obyyarowmxcs
BK/IOYAET KaK MOMHOCTLIO CAMOCTOSITENIbHOE OCBOEHWE OTAENbHbIX TeM (pa3fenos) OUCLUMNHLI, TakK
1 NpopaboTKy TeM
(pa3menoB), ocBavBaeMbix BO BpEMS ayAMTOPHOV paboTbl. Bo Bpemsi camocTosTenbHoi paboTbl
obyyarowmecs YnTarT 1
KOHCMEKTUPYIOT y4eBHY0, Hay4HYIO 1 CNPABOYHYIO UTEPaTypy, BbIMONHAIOT 3a0aHWUsl, HanpasneHHble
Ha 3akpenneHve
3HaHW 1 0TPabOTKY YMEHUIA U HABbIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOMIO MO
OMcuMnvHe.

3aveTt MoaroToBKy K 3a4eTy peKoMeHAyeTCs pasaenuTb Ha Aea atana. Ha nepsom aTane npopabatbiBaloTcst
BCe BOMPOCHI K 3a4eTy 1 (DOPMYNNPYIOTCS BOMPOChI K MpernoaasaTento B paMkax KOHCYbTauum no
pasfenam, HeJoCTaTo4HO NOAPOOHO OMMCAHHbLIM B paMKax NeKLUMOHHOro Kypca unu 6onee TpyaHbIM B
ocBoeHuy MaTepuana. Mocne KOHCYNbTauumu NPOMCXOANT OKOHYaTenbHas npopaboTka u
3aKpenneHvie Matepmana no BCeM BOMpocaMm.
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Mporpamma gucumnnuHbl "MNakeTbl YACAEHHOrO MogenmMpoBaHus 3adad rugpomexaHukn”; 01.04.03 "MexaHrka 1 matemMaTnyeckoe
monenvposaHue".

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbloTep v npuHTEp Ans pacnedarky pasaaroyHbix MaTepuanos.
KomnbtoTepHbIn knacc.

12. CpencrtBa apanTtaumm npenogaBaHUsl AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNUA0B U AL, C
orpaHuyYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobxo0aMMoCTH B o6paaoBaTean0M npouecce NpuMeHATCA cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPOopMaLnUK o6yqa+om,|/|M|/|09 nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMUN 300P0BbA:

- CO3[aHVe TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE A1 pa3fnYHbIX NONb30BaTene;

- CO30aHMNe KOHTEeHTAa, KOTOprI7I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJT8.6I/|pOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJisi 06y4atoLwmMxXcsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Cyxa NONyYani MHGOPMALIMIO BU3YaribHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHNE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA ON1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(POPM NHTEPAKTVNBHOWM KOHTAKTHOW paboThl 0ByyarowWerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbl AN MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LVCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C AOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA AN OpraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTYU caaqm oby4atolwmMMcst UHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNIbHOCTU CcOoavn 3a4éTta nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOM doopme, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unu aKk3ameHe, NPOBOAVMOM B YCTHON doOpMe, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbiM nnaHom no HanpasneHuto 01.04.03

"MexaHuka n matemaTmyeckoe MoO4enupoBaHne" n Marmctepckomn nporpamme "MexaHnka HeddTSHOro 1 ra3oBoro
nnacra".
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Mporpamma gucumnnuHbl "MNakeTbl YACAEHHOrO MogenmMpoBaHus 3adad rugpomexaHukn”; 01.04.03 "MexaHrka 1 matemMaTnyeckoe
monenvposaHue".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.[1B.03.01 lNakeTbl H1CNEHHOro MogennpoBaHns 3ana4y
ruapoMexaHuku

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 01.04.03 - MexaHuka u MaTreMatu4yeckoe Mo4EnMpoBaHne
Mpodomnb noarotoskn: MexaHuka He(OTSAHOrO 1 ra3oBOro nNnacta

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0byyeHUns: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:
1. NomaHckuid, N.B. MexaHuka XugkocTtu 1 rasa : ydebHoe nocobue / .B. JomaHckuin, B.A. Hekpacos. -
CaHkT-leTepbypr : NlaHb, 2018. - 140 c. - ISBN 978-5-8114-3158-8. - TeKCT : aneKTPOHHbIN // JlaHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https://e.lanbook.com/book/110915
2. MaBnosckuid, B.A. BoluncnutenbHas rugpoanHammka. Teopetunyieckue ocHoBebl : yiebHoe nocobve / B.A. MNaBnosckuii,
[.B. HukyweHko. - CaHkT-lMetepbypr : JlaHb, 2018. - 368 c. - ISBN 978-5-8114-2924-0. - TekCT : 9NeKTPOHHBbI // JlaHb :
9NeKTPoHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/103064
3. AmocoB, A.A. BoluncnntenbHble MeToabl : yiebHoe nocobue / A.A. Amocos, KO.A. LybuHckuin, H.B. KonyeHoga. - 4-e
u3n., ctep. - CaHkr-MNeTtepbypr : NaHb, 2014. - 672 ¢. - ISBN 978-5-8114-1623-3. - TeKkCT : 9NeKTPOHHbIN // JlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/42190

JononHuTtenbHas nuteparypa:

1. Cnaskos., B.B. [IuHamuka MHorodhasHbix cucteM : ydiebHoe nocobue / B.B. Mnaskos. - CaHkT-MeTepbypr : JlaHb, 2018. -
168 c. - ISBN 978-5-8114-2974-5. - TeKCT : aneKTPOHHbINA // JlaHb : 9nekTpoHHO-bmbnnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/107283

2. Oaeblgoa, M.A. Nekunm no rugponnHamuke : y4ebHoe nocobue / M.A. Nasbigosa. - Mocksa : DUSMATIANT, 2011. -
216 c. - ISBN 978-5-9221-1303-8. - TeKCT : 9NeKTPOHHbIA // JlaHb : aneKTpoHHO-6ubnunoteyHas cuctema. - URL:
https://e.lanbook.com/book/5264
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Mporpamma gucumnnuHbl "MNakeTbl YACAEHHOrO MogenmMpoBaHus 3adad rugpomexaHukn”; 01.04.03 "MexaHrka 1 matemMaTnyeckoe
monenvposaHue".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.[1B.03.01 lNakeTbl H1CNEHHOro MogennpoBaHns 3ana4y
ruapoMexaHuku

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 01.04.03 - MexaHuka u MaTteMatu4yeckoe Mo4ENMpoBaHNe
Mpodomnb noarotoskn: MexaHuka He(OTSAHOrO 1 ra3oBoro nnacta

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flanb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OAHWUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
N3patenbcTBa "JlaHb" obecneunBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCMManbHOMY KONMYECTBY NMPOMUIbHBIX HANpaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.
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