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1. llesu u 3212494 AU CIUILIHHBI

ObecneunTh CTYyICHTOB MOJTHOLEHHBIMUA 3HAHUAMH OCHOB PaOOThI C KOMMEPUYECKUMU
pemiatensMu Ha pumMepe nporpammuoi cpeasl ANSYS Workbench, cpopmuposars y
CJIyIIaTENIEeH OTBIT PEUICHHs 33134 B 00JaCTH BBIYMCIUTEIBHON THAPOTa30qMHAMUKH
NPUMEHUTH 0A30BbIC 3HAHUS CIIyIIATENEH HA MPAKTUKE TIPHU UCCIIETOBAHUHA KOHKPETHBIX
(bu3HYECKUX SIBICHUI.

Kparkoe conepxanmne TUCHMILTHHBI

JlucuuninrHa OXBAaThHIBAET TEOPETUUECKHUE U MTPAKTUUECKUAE ACTIEKThI U3YUYEHHUS JBHKCHUSA
ra30KUAKOCTHBIX CPEJl B Pa3IMUHBIX 00IACTIX MPOMBIIUIEHHOCTH. CTyJI€HThI OCBaUBAIOT
HAaBBIKH aHAJIM3a, MOACIUPOBAHUS U ONITUMHU3ALUN IIPOLIECCOB, MPOTEKAIOIINX B
TUIpOTa30AuHaMUYeCcKuX cucteMax. [lomydyeHHble 3HaHUS MO3BOJIAT CTYIEHTaM
MPUMEHATH TEOPUIO HA TPAKTUKE U PEIIaTh peajbHbIC MHKEHEPHbIC 3aJa4u. JJucuuIinHa
CroCOOCTBYET Pa3BUTHIO KOMIUIEKCHOTO MOHUMAaHUs PabOThl CUCTEM, B KOTOPBIX
IIPOMCXOAUT JBUKEHUE, A TAK)KE B3aUMOECHCTBUE ra30B U KalleJIbHbBIX KUJIKOCTEN C
MOBEPXHOCTSIMU BHYTPEHHEHN MPOTOYHOM YACTH TEXHOJIOTMYECKOTO 000PYI0BaHUS.

2. Komnerenuum o0y4yaromerocsi, popMupyemMblie B pe3yJibTare 0CBOCHHA
AUCIHUNIMHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OIT BO (kommieTeHIInN) 00ydYeHHUS 110 AUCITUTUTHHE

3HaeT: OCHOBHbIE MaTeMaTHYECKHe MOJIETH
FUAPOra30IMHAMUUECKUX MPOLECCOB; MPUHIIUIIBI
TUCKpEeTH3aI[MH YPAaBHEHHUI TUIPOTa30IMHAMUKY;
QJITOPUTMbI YUCJICHHBIX PEIIEHUN; OCHOBBI
MOCTPOEHUS BBIYUCIUTEIBHBIX CETOK; OCHOBBI
napajuieIbHbIX BBIYUCICHUN U ONITUMU3AIUU
BBIUHCIUTENBHBIX MPOIECCOB; MPUHIUIIBI
00pabOTKH BU3yalIbHBIX JAHHBIX.

YMmeeT: hopMynHpoBaTh MaTEMaTHUECKUE MOACIN
17151 KOHKPETHBIX THPOra30iMHAMUYECKUX 3a]1a4;
BbIOUpATh ONTUMAJIbHBIE YUCIIEHHBIE METO/IbI U
QJITOPUTMBI JUIsl IOCTABJICHHBIX 3a]1a4; MPOBOJIUTH
QHAJIM3 YCTOMYUBOCTH U CXOJUMOCTH YUCIIEHHBIX
CXEM; MHTEPIIPETUPOBATh PE3YJbTAThl PACUETOB;
OLICHUBATh MOTPEUTHOCTH MOJEIUPOBAHUS U
KOPPEKTUPOBATh BHIUUCITUTEIbHBIC TAPAMETPHI
HMeeT nmpakTUYeCKUi OIBIT: HABBIKOB PaOOTHI C
CFD nporpammamu; mocToOpaOOTKH TaHHBIX:
MOCTpOeHUE rpaQUKOB, aHUMAIIUH,
M30IMOBEPXHOCTEH; OTIIAJIKN BRIUUCITUTEIBHBIX
MOJIEJIE IPU PACXOIUMOCTH PEIICHU;
MCIIOJIb30BaHUS CYTIEPKOMIIBIOTEPHBIX CUCTEM JISI
[PECYpCOEMKHUX pacueToB; pabOThl B KOMaH/E HaJl
MPOCKTaMHU.

VYK-2 CriocobeH ornpenensaTs KpyT 3a7ad B paMKax
MOCTABJICHHOM LIEJIM ¥ BHIOMPATh ONTUMAJIbHBIE
CHOCOOBI UX PEIIeHHsI, UCXO/Is U3 AEUCTBYIOIINX

IIPABOBBIX HOPM, UMEIOIINUXCS PECYPCOB U
OTpaHUYECHUM

3HAeT: OCHOBHBIC MaTEMaTHUYCCKHC MOACIN
THAPOTa30ogMHAMUYCCKUX IMMPOUCCCOB; MPHUHIIUIIBI
JAUCKPCTU3aAllUN ypaBHeHI/II\/'I ruapora3oguHaMUuKH,
AJITOPUTMBI YUCIICHHBIX pGIHGHI/II\/II; OCHOBBI
MOCTPOCHUA BBIYHMCIUTCIbHBIX CCTOK; OCHOBEI

YK-6 CriocoGeH ynpasisiTh CBOUM BPEMEHEM,
BBICTPAUBAaTh U PEATM30BBIBATH TPACKTOPHIO
CaMOpa3BUTHsI Ha OCHOBE MPUHIIMIIOB 00pa30BaHMUS
B TEUCHHE BCEU KU3HU




napajuieIbHbIX BBIYUCICHUI U ONITUMU3AIUU
BBIUHCIUTENBHBIX MPOIECCOB; MPUHIUIIBI
00pabOTKN BU3yaIbHbIX JaHHBIX.

YMeeT: hopMynHpoBaTh MaTEMaTHUYECKUE MOACIN
17151 KOHKPETHBIX THPOra30iMHAMUYECKUX 3a]1a4;
BbIOMpATh ONTHUMAJIbHBIE YUCIIEHHBIE METO/IbI U
QJITOPUTMBI JUIsl IOCTABJICHHBIX 3a]1a4; MPOBOIUTH
QHAJIM3 YCTOMYUBOCTH U CXOJUMOCTH YUCIIEHHBIX
CX€M; UHTEPIIPETUPOBATDH PE3YJIBTAThl PACUETOB;
OLIEHUBATh MOTPEUTHOCTH MOJEIUPOBAHUS U
KOPPEKTUPOBATh BBIUUCIUTEBHBIE TAPAMETPHI.
HMmeet npakTuuecKuit onpIT: HaBbIKK paboTel ¢ CFD
mporpaMMaMu; TOCTOOpadOTKa JaHHBIX:
MOCTpOEHHE rpaQUKOB, aHUMAIIUH,
M30IMOBEPXHOCTEH; OTIIa/IKa BRIYUCITUTEIBHBIX
MOJIEJIe IPU PACXOIUMOCTH PEIICHU;
MCII0JIb30BaHUE CYIIEPKOMITBIOTEPHBIX CUCTEM IS
PECYPCOEMKHUX PacueToB; pabOThl B KOMaH/E HAJl

MPOEKTAMU

3. Mecro nucuunimnnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmiaHa

[lepeueHs mocIEAYIONIMX AUCIIUTLINH,
BUJIOB paboT

1.®.02.M16.01 Co3nanue udpoBbIX MOJIEIEH
neraneil m Mmexaun3MoB B CAD-cucremax,
1.0.02.M2.01 CoBpeMEHHBIE METO/IBI
KOMITbIOTEPHOTO T€OMETPUYECKOTO MOJIEIIUPOBAHNUS,
1.9.02.M7.01 OcHoBBI Opranu3zanuu padboInx
[IPOLIECCOB MOPIIHEBBIX JBUTATENEH,
1.0.02.M3.01 YnpasneHne KOMMYHUKALUAMH,
1.®.02.M5.01 DnekTpoHHBIE YCTPOICTBA U
CpeAcTBa aBTOMaTH3allNY,

1.0.02.M8.01 I'enepanus v Bauaanus uaeu
TEXHOJIOTUYECKOTO CTapTarna,

1.®.02.M15.01 I{udpooe MmoaenupoBanue
MEXaHU3MOB,

1.0.02.M10.01 ITpakTryeckas rpaMMaTHKa
[PYCCKOTO fA3bIKa KaK HHOCTPaHHOTO,
1.®.02.M4.01 Hudpossie MmeToaBI 00paOOTKH
[POCTPAHCTBEHHBIX JIaHHBIX,

1.®.02.M18.01 OcHOBBI cy1eOHO-3KCTIEPTHOM
NIESATENIBHOCTH,

1.®.02.M9.01 IIpuknagHas rusporazoJuHaMHuKa,
1.®.02.M1.01 ba3oBble KOHIENIMH JOTUCTHYECKOTO
yIpaBIeHHUS,

1.®0.02.M12.01 JIuTeitHble TEXHOIOTUU
3ar0TOBUTENILHOTO MTPOU3BO/CTBA,
1.0.02.M11.01 Ocnossl 3D MonennpoBaHus,
1.0.02.M13.01 Cencopsl 1 fuHaAMHAYECKUE
N3MEpEHUs,

1.0.02.M14.01 KoHKypeHTHBIE PBIHOYHBIE
CTPYKTYPbI U MEXaHU3MbI UX 0OecIieueHus,
1.0.02.M17.01 ®uznyeckue 0OCHOBBI
DIIEKTPOTEXHUKHU

1.0.08 TexHHKO-?KOHOMUYECKHUI aHAIHN3
MPOEKTHBIX PelIeHUH,

1.®.02.M4.03 MOHUTOPHUHT 3KOJIOTHYECKOTO
COCTOSTHUSI 3€MEeJIb B YCIOBUSAX TOPOJCKON CPEIbI,
1.9.02.M16.03 TexHonoruueckoe
pOrpaMMHUpPOBaHUE,

1.0.07 DxoHOMUKA,

1.0.02.M15.03 Pacuetsl Ha MPOYHOCTD,
1.9.02.M2.03 OCHOBBI apXUTEKTYPHO-
TM3aifHEPCKOTO MPOEKTUPOBAHUS, IPUEMBI
KOMITHIOTEPHOTO MOJICIIUPOBAHUS,

1.0.02.M13.03 NUHTEIIIEKTyaIbHBIE CUCTEMBI
VIIPABJICHUS pOOOTOTEXHUYECKUMHU KOMILIEKCaMH,
1.®.02.M18.03 DxcrniepTHBIE UCCIIETOBAHUS
TTOKyMEHTOB,

1.0.02.M10.03 IIpakTuyeckasi CTUIMCTHUKA HAyYHOU
peun,

1.0.02.M14.03 Opranuzaiys 3aKyrnok TOBapoB,
paboT, yCIIyT OTAECIbHBIMUA BUIAMH FOPUINUECKUX
i,

1.9.02.M11.03 OcHOBBI IPOMBILIUIEHHOTO JU3aliHa,
1.®.02.M8.03 busnec-mojens cTaprarna,
1.9.02.M5.03 KoMIbpI0TEpHBIE U TPOMBIIITIEHHBIE
uHTep(delichl u ceTwu,

1.9.02.M9.03 MonenupoBaHue TUAPABINYECKUX U
MHEBMATUYECKUX MAIllUH,

1.9.02.M3.03 Opranu3zaiusi KOMaHAHON paboTHI,
1.0.02.M7.03 MoaenrpoBaHue MaT€pUaoB B
NIBUTATEJIECTPOCHUHU: TTOTYyUYEHUE, CTPYKTYpa,
CBOICTBA,

1.®.02.M17.03 BnexTpoobopynoBaHue

IIPOMBITIIJICHHBIX HpeI[l'[pI/ISITI/Iﬁ 1 YCTAHOBOK,




1.9.02.M12.03 IIpoexTrpoBaHNE CBAPHBIX
COCAMHEHUH B U3CIIHNH,

1.0.06 IIpaBoBenenue,

1.®.02.M1.03 YnpasneHue npon3BOJCTBEHHBIMU
MpolleCCaMU B JIOTUCTUKE

TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.®0.02.M8.01 I'enepauus u Banugauus uaen
TEXHOJIOTUYECKOTO cTapTrarna

3HaeT: MOHITHE M HHCTPYMEHTHI TEXHOJIOTUIECKOTO
Ou3Heca; MpoLecC MIIaHUPOBAHUS, TIPOSKTUPOBAHUS
U pa3pabOTKU TEXHOJIOTUN AP(HEKTUBHOTO
POM3BOACTBA MPOJYKTOB TEXHOJIOTHUECKOTO
NpeANPUHIMATEIHCTBA; OCHOBBI JH3AH-MBIIICHHS
U METOZIbl TECHEpUPOBAHUS UIeH YMeeT:
reHEPUPOBATh TEXHOJOTHUECKIE OU3HEC-U/IeH U
NPOBOAUTH MX MAPKETHHIOBYIO BAJIUAIILIO,
[pa3zpabarkIBaTh IUIaH Ipolecca customer
development; onpenensiTh NOAXOAALINE
WHCTPYMEHTBI MApPKETHUHTA JIJISl pEIICHUS 3a/1a4
PBIHOYHOTO MPOJIBUKEHUS OusHec-unen Mmeet
NPaKTUYECKHUH OTIBIT: CEICKIIMH TEXHOIOTHYECKUX
OU3HEC-uAeH MO0 PAa3TUYHBIM KPUTEPHUSIM B YCIOBUAX
[PECYPCHBIX OTpaHUYCHUH, BAIMIAIUA OU3HEC-UICH,
NpOBEICHHUs] MAPKETUHTOBBIX UCCIICOBAaHUN

1.®.02.M2.01 CoBpemMeHHbIE METO/IbI
KOMITBIOTEPHOTO T€OMETPUIECKOTO MOJCTHPOBAHHUS

3HaeT: MeTobl MpoeMpOBaHUs U MOCTPOCHUS
N300paKeHUI TEOMETPUIECKUX QUTYp
TEXHOJIOTMYECKOTo 000pYI0BaHNUs, €0 JIeTaleH u
Y3JIOB C HCIIOJIb30BAHHEM CPEACTB aBTOMAaTU3aluU
MPOEKTUPOBAHUS U B COOTBETCTBUM C TEXHUYECKUM
3amanueM. 3HaeT TpedoBanus ctanaapToB ECKJI Ha
COCTaBJIeHHE U O(POPMJICHUE TUIIOBOM TEXHUYECKOM
TOKyMEHTAIUU JeTaei, COOPOUHBIX €IUHHUIL U
3JIEMEHTOB KOHCTPYKIUH. YMeeT: AHaIu3upoBaTh
dbopMy IpeIMETOB B HAaType U IO YepTekaMm Ha
OCHOBE METOJIOB TIOCTPOCHHMSI H300paKeHUI
reOMETPHUYECKHUX (QUTYP, TPOCKTHPOBATH
TEXHOJIOTMYECKOE 000PYI0OBaHHE C UCTIOIB30BAHHEM
CpPEACTB aBTOMATHU3aLlUH MPOCKTUPOBAHUS U B
COOTBETCTBHM C TEXHUYECKUM 3aJaHHUEM. YMEET
COCTABJIATH U O(POPMIISATH THIIOBYIO TEXHHUYECKYIO
TOKyMEHTALMIO Ha OCHOBE UCII0JIb30BaHUS
WH(POPMAITMOHHBIX TEXHOJIOTHUH, B TOM YHUCJIC
COBPEMEHHBIX CPEICTB KOMITBIOTEPHOU IpaduKu,
rpaduuecku 0TOOpaxkaTb reOMETPHUYECKHIE 00pa3bl
n3nenuil. imeet npaktuyeckuii onbIT: Biageer
peleHneM METPUYECKUX U MTO3UIIMOHHBIX 3a/1a4,
METOJIaMHU MTPOCIIUPOBAHUS U U300PaKCHUS
MPOCTPAHCTBEHHBIX OOBEKTOB MPHU MPOBEICHUHU
pPacy€TOB IO TUIIOBBIM METOJMKAM; Ha OCHOBE
METOJIOB TTOCTPOCHUS N300paKeHU
reoMeTpUYECKUX QUTYP MOXKET IPOSKTUPOBATh

TCXHOJOTUYCCKOC O6OPYILOBaHI/Ie C UCITIOJIB30BAHUECM




CTaHJAPTHBIX CPEACTB aBTOMATH3aLIUU
POEKTUPOBAHUS U B COOTBETCTBUU C TEXHUUECKUM
3aganreM. B coorBercTBuM ¢ TpeboBanusmMu ECKJ]
Ha OCHOBE 3HaHMs rpa)u4eCcKUX MAKETOB yMEET
NPUMEHATH HOBbIE KOMIIBIOTEPHBIE TEXHOJIOTUU TIPU
COCTaBJIEHUU KOHCTPYKTOPCKON TOKyMEHTAlUN
u3nenus «3D-monens - 2D-ueptéxy.

1.0.02.M11.01 OcnoBsl 3D monenupoBaHus

3HaeT: MeTobl MPOeUPOBAHUS U TOCTPOCHHUS
N300paKeHUI TeOMEeTPUYECKUX QUTyp
TEXHOJIOTMYECKOTO 000PYIOBaHMs, €ro AeTaneil u
Y3JI0B C UCIOJIb30BAHUEM CPEJICTB AaBTOMATU3aLUU
MPOEKTHUPOBAHUS U B COOTBETCTBUU C TEXHUUECKUM
3a7laHueM YMmeeT: AHaJIu3upoBaTh Gopmy
NpEAMETOB B HAType U M0 YepTeskaM Ha OCHOBE
METOZIOB MTOCTPOEHUS N300pakeHU!
reoMEeTpHUECKUX (PUTYp, TPOEKTUPOBATH
TEXHOJIOIMUECKOe 000PYI0BaHUE C UCTIOJIB30BaHUEM
CPEACTB aBTOMATH3AIMH IPOSKTUPOBAHUS U B
COOTBETCTBHH C TCXHUYECCKHUM 3a/JTaHUEM Nwmeer
NpakTUYeCKHii onbIT: BraneeT pemenuem
MCTPHUYCCKUX U TO3UIIUOHHBIX 3a/1a4, METOAaMU
NPOEIMPOBAHUS U N300paKeHHS
IMPOCTPAaHCTBCHHBIX 00BEKTOB IIpu MPOBEACHNUN
pPacyETOB 10 TUIIOBBIM METOAMKAM; HA OCHOBE
METOZIOB MTOCTPOEHUS N300paKeHU!
reOMETPUUECKUX (PUTYP MOXKET MIPOEKTUPOBATH
TEXHOJIOIMYECKOe 000PYI0BaHUE C UCTIOJIB30BaHUEM
CTaHJAPTHBIX CPEJCTB aBTOMATU3AIIIH
IMPOCKTUPOBAHUA U B COOTBETCTBUUN C TEXHUUCCKUM
3aJaHHEM.

1.9.02.M5.01 DnexTpoHHbIE YCTPONUCTBA U
CpeACTBa aBTOMaTHU3aLUU

3HaeT: TepMUHOJIOTHIO, OCHOBHBIE ONPEEIICHNUS;
MPUHLIMIIBI JIEHCTBUS M MAaTEMaTUYECKOTO OMUCAHMSI
JIEKTPOHHBIX JIEMEHTOB CUCTEM aBTOMaTHU3alllH;
METOZbI pacyeTa MEKTPUUECKUX IIeTe aHaI0rOBbIX
U IM(POBBIX JEKTPOHHBIX YCTPOICTB; METO/BI U
CpEeJCTBA aBTOMATU3ALIUN CXEMOTEXHUUECKOTO
MOJEIMPOBAHNS U IPOEKTUPOBAHUS IEKTPUIECKUX
CX€M; OCHOBBI KOHCTPYHUPOBaHUS
paZMOdIIEKTPOHHOM anmnaparypbl BKIKOUas
[pa3pabOTKy MeYaTHBIX IUIaT; YCIOBHbBIE
rpadudeckre 0003HaYECHUs SIEKTPOHHBIX TPUOOPOB
U YCTPOWCTB; HM(POBBIE U AHAJIOTOBBIE YCTPOWCTBA
PJIEKTPOHHON TEXHUKH; CIIOCOOBI MPeICTaBIECHUS
MH(GOpPMAIH; OCHOBBI JUCKPETHON MaTeMaTHKU U
anreOpbl JIOTUKHU; TOCYapCTBEHHbIE CTaHIAPThI
MIPABUJI BBIMIOJIHEHUS JIEKTPUUYECKUX CXEM; OCHOBBI
U(PPOBOI ¥ UMITYJILCHON TEXHUKH; yCTPOUCTBA
COMPSIKEHUSI C 00BEKTOM JJIsl UPPOBBIX CUCTEM;
COBPEMEHHYIO JIEMEHTHYIO 0a3y 3J1eKTPOHUKH;
MH(GOPMAIIMOHHYIO ¥ OMOIuorpaguuecKyro
KYJIBTYPY B 00JaCTH 3JI€KTPOHHOM TEXHUKHU. YMEET:
Pemars crangapTHble 3a/1aun IpodecCrOHaIbHOMN
NeSITeIbHOCTH B 00JIaCTH 2IEKTPOHHON TEXHUKH;
MPOBOJIUTH aHAJIN3 U Pa3pabOTKy CTPYKTYPHBIX U
[IPUHLIAIINAIBHBIX CXEM COBPEMEHHBIX

DJICKTPOHHBIX YCTpOﬁCTB; BCCTH paCYCThI




PIIEKTPUYECKUX IIeTIel aHAIOTOBBIX M U(PPOBBIX
SJIEKTPOHHBIX YCTPOMCTB; IPUMEHSATH METO/IbI
MOZIETTUPOBAHHUS TIPOLIECCOB U CUCTEM; BBIOHPATh
SJIEMEHTBI ANEKTPOHHBIX CXEM JJI PELICHUS
[OCTaBJICHHOM 3a/1a41; UHTEPIPETUPOBATD
SKCIIEPUMEHTAJIBHBIE JAHHBIE U CONTOCTABIIATh UX C
TEOPETUUECKUMU TOJI0KEHUSIMHU; TPOEKTUPOBATH U
pa3pabaThIBaTh MeYaTHbIE IJIAThl IPOCTEHIINX
AIIEKTPOHHBIX YCTPOICTB CUCTEM aBTOMAaTHU3AlMH;
COCTaBIISATh CXEMBI 3AMEIIECHUS Pa3IMYHbIX
DIIEKTPOHHBIX YCTPOMCTB; NPOBOAUTH UCCIIEI0BAHUS
SJIIEKTPOHHBIX CXEM C UCIIOJIb30BAHUEM CPEJICTB
CXEMOTEXHHUECKOTO MOJICIMPOBAHUS MOI0NPATh
TUTEpaTypHbIE NCTOYHUKH ISl PEIICHHS 3a7a4 110
TEMaTUKE TAHHON y4eOHON AUCIUILTHNHBI C
MpUMEeHEeHHEeM UH(POPMAIIMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUHN U C yYETOM
OCHOBHBIX TpeOOBaHMI HHPOPMAITMOHHOMN
6e3omacHocTH. VIMeeT MpakTU4eCcKuil OMbIT:
HacTpoiikoil 1 0TJIaKOM 3JIEKTPOHHBIX YCTPOMCTB;
METOAMKAMH pacuyeTa U 3KCIIEpUMEHTAIBHOIO
ONpeeIeHUs] TapaMEeTPOB JEKTPOHHBIX YCTPOMCTB,
CUHTE30M JIOTUYECKUX CXEM; COBPEMEHHBIMU
TEXHUYECKUMH CpPeICTBaMU U MH(POPMALIMOHHBIMU
TEXHOJIOTHSIMU B IPO(EeCCUOHATBHON 00IacTH;
MPUKJIAJHBIMU IPOTPAMMAMM JUJISL PEILICHUS
WH)XEHEPHBIX 33/1a4 JIEKTPOHUKU U MOJIETUPOBAHUS
SJIEKTPOHHBIX CXEM.

1.0.02.M1.01 ba30oBrle KOHIIEOIINH JIOTUCTHYECKOTO
YIIPABJICHUS

3HAeT: TEOPETUUECKUE OCHOBBI JIOTUCTHUECKOTO
YIpaBIEHUS, IPUHIMIIBI OPraHU3aluu U
YIpaBICHUS LETSIMU TOCTaBOK, METO/IBI
ONTHMHU3ALMH JOTUCTHYECKHUX TIPOLIECCOB,
KpUTEPUHN OLIEHKH 3()(PEKTUBHOCTH JTOTUCTHYECKHUX
orepalui, crocoObl CO3AaHus LICHHOCTH ISt
KOHEYHOT'O MOTPEOUTEINSI Yepe3 JIOTUCTUIECKOE
yIpaBiIeHUE YMEET: aHAIU3UPOBaTh JJOTUCTHUECKHE
MPOLIECCHI B LIETISAX MOCTABOK, BBISIBIATH TPOOIEMBI
U «y3KHE MECTa» B JIOTUCTUYECKUX ONEPALMIIX,
MPUMEHSATh 0a30Bble KOHIIECTILUHU JIOTHCTUYECKOTO
YIPaBIEHUS 711 ONITUMU3ALUU TIPOLIECCOB,
[PAaCCUMTHIBATH KITFOUEBbIE TTOKA3aTEIN

A EKTUBHOCTH JIOTUCTUYECKOM NesTETbHOCTH,
[pa3pabaThIBaTh U BHEAPSATH MEPHI 110 MOBHIIICHUIO

A hEKTUBHOCTH JIOTUCTUYECKUX onepauuii Mimeer
MPAKTUYECKHUM ONBIT: pa0OTHI C UHCTPYMEHTaMU U
METOAAMM JIOTUCTUYECKOTO aHaIN3a, TUIAaHNPOBAaHUS
U KOOpJMHAIIMY JJOTUCTHYECKHUX Olepaiuii,
IPUHATHS PELLIEHUI B YCIOBUSX HEONPENEIEHHOCTU
Y U3MEHYMBOCTHU BHEIIHEH CpeJibl, MOHUTOPUHTA U
KOHTPOJIS BBIIOJIHEHUS JIOTUCTUYECKUX IJIAHOB U
3a/1a4, B3aMMOJIEUCTBUS C YYACTHUKAMHU LIETIN
MOCTaBOK JIJIs1 00€CIIeUeHHs COTNIACOBAHHOCTHU U
bddexTuBHOCTH Omeparuit

1.9.02.M4.01 [{udpoBbie METOABI 00PaOOTKH
MPOCTPAHCTBEHHBIX JTAHHBIX

3HaeT: 001IyI0 KIacCU(PUKAIIIO
reoMH(pOPMAIIIOHHBIX TPOTPAMMHBIX KOMILJIEKCOB;

OCHOBHBIC COBPEMCHHBIC BUJBI Ir€OAC3NYCCKOI0O 1




KapTorpaduIecKoro MporpaMMHOTO 00ECTICUCHHS,
BO3MO>KHbBIE HanpasieHus ucnoib3oBanus [ MIC B
Ka4eCTBE MCTOUYHUKOB OTKPBITOM K UCIOJIb30BAHUIO
uHbOpMaIi. YMEET: OCYIIECTBIATh OCHOBHbBIE
BU/IbI T€0JI€3UNYECKUX U3MEPEHUM C
MCIIOJIb30BaHUEM DJIEKTPOHHBIX TAXEOMETPOB,
re0IE3MUECKUX CITyTHUKOBBIX IPUEMHHUKOB,
Ta3epHbBIX JAaTbHOMEPOB B 00JIACTH CTPOUTENBCTBA.
NMeet npaktuyeckuii onbIT: OOpabOTKU JaHHBIX
reo1e3MYEeCKUX U3MEPEHUH C UCIIOJIb30BaHUEM
00IIeT0 YHUBEPCAIBLHOTO U CIIEITUAITBHOTO
WHCTPYMEHTAJILHOTO IMPOTrPAMMHOI0 00€CTIeUeHUS;
BBITIOJIHATH OT/I€JIbHBIE BUbI UMUTAIMOHHOTO
MozaenupoBanus cpeacteamu ['MC-nporpamMMHbIX
MaKeTOB.

1.0.02.M7.01 OcHOBBI Opranu3anu padboInx
MPOIIECCOB OPITHEBBIX JBUraTENCH

3HaeT: TCOPETUIECKUE OCHOBBI paOOYHX MPOIIECCOB
HOpHIHeBI)IX )IBI/IFaTeJ'Ief/'I; HpI/IHIII/IHBI opraHmauI/m
pabourx MPOIECCOB U METOABI UX pacueTa YMEeT:
BBIITOJIHSTH HOJI60p H€O6X0)II/IMI)IX MATEMATUYCCKUX
MOJIEJIEN M IPOrPAMMHBIX KOMILJIEKCOB JJISI
BBITMIOJTHEHUS PAaCU€TOB OMNPEEIIEHHBIX pPaboUnX
[IPOLIECCOB U ONPEIEIICHUS 3aIaHHBIX [TAPAMETPOB;
periark 3a1a4u ONTUMHU3ALMU TapaMeTpoB pabounx
rpoueccoB MiMeeT npakTUYeCKUii OTIbIT:
BBIITIOJTHCHUA MAaTEMATHUYCCKOT'O MO)IeJ'H/IpOBaHI/ISI "
PACYETHOIO ONPEACIICHUS [TapaMETPOB IIPOLIECCOB B
paMKax 3aIaHHBIX PECYPCOB U OTPAaHUYEHUI;
[MPOBEJACHUS aHAJIM3a MOJIYYEHHBIX PE3yJIbTaTOB

1.9.02.M10.01 IIpakTnueckas rpaMmmarrka
[PYCCKOTO $3bIKa KAK HHOCTPAHHOTO

3HaeT: MpUeMbl IUIAHUPOBAHNUS U BBICTpauBaHUS
TPACKTOPUH NMPO(PECCHOHATIBHOTO PA3BUTHUS
(coBepIIEHCTBOBAHUS TPAMMATUYECKUX HABBIKOB Ha
[PYCCKOM $I3bIKE KaK MHOCTPaHHOM ), CITIOCOOBI
(GOPMYIUPOBKY LIE€TH U 33724 HA PYCCKOM SI3bIKE B
COOTBETCTBUU C IPAMMATUYECKUMU HOPMAMHU
PYCCKOTO s13bIKa YMEET: INIAHUPOBATh U
BBICTPanuBaTh TPAEKTOPHUIO CBOETO
npo¢eCCHOHAIBHOTO Pa3BUTHUS
(coBepILIEHCTBOBaHMS TPAMMATUYECKHUX HaBBIKOB Ha
PYCCKOM $I3bIKE KaK HHOCTPAHHOM) Ha OCHOBE
HABBIKOB CAMOKOHTPOJISI, YOPMYIUPOBATh LIETU U
3a/1a4 Ha PyCCKOM SI3bIKE B COOTBETCTBHUH C
rpaMMaTHYE€CKUMHU HOPMaMHU PYCCKOTO SI3bIKa, a
TaK)K€ UCXOZS U3 IEHCTBYIOIINX PABOBBIX HOPM,
MMEIOIINXCS PECYPCOB U orpanndeHuit Mmeer
MIPAKTUYECKHUH ONBIT: IUITAHUPOBAHUS TPACKTOPUH
Pa3BUTHS U COBEPIIEHCTBOBAHUS CBOUX
rpaMMaTHYECKUX HABBIKOB HA PYCCKOM SI3BIKE KaK
WHOCTPaHHOM, (POpPMYIUPOBAHUS 1IeJIeH U 3a/1a4 Ha
PYCCKOM $SI3bIKE B COOTBETCTBHUH C
rpaMMaTHYE€CKUMHU HOPMaMU PYCCKOTO SI3bIKa

1.0.02.M14.01 KonKypeHTHbIE PbIHOYHBIE
CTPYKTYPbI 1 MEXaHU3MbI UX 00ecTIedeHus

3HaeT: OCHOBHBIE (DOPMBI PHIHOYHOM KOHIIEHTPAIIH,
NpU3HAKH HEOOPOCOBECTHOW KOHKYPEHIIHH,
TTOMUHHPYIOIIETO TIOJIOKEHHSI HA PhIHKE; (DYHKIIUHU U
TIOJTHOMOYHSI aHTUMOHOTIOJIBHBIX OPTaHoOB,
WHCTPYMEHTHI pealin3alliil rOCy1apCTBEHHON

KOHKprHTHOﬁ TTOJINTUKH YMEET: AHAJIN3UPOBATH




[IPOLIECCHI KOHIIEHTPALUU IIPOU3BOJCTBA U
NIEATEIIBHOCTH €CTECTBEHHBIX MOHOIIOJINN;
BBISBIISATH (DOPMBI 3710yTIOTpeOIeHUs
TOMIHUPYIOLIUM IOJIOKEHUEM Ha PBIHKE, PUCKH,
YI'pO3bl, OTPAHUYEHMs KOHKypeHuu Mmeer
MIPAKTUYECKUH ONBIT: BIAJICHUS METOAAMH aHAIN3a
COCTOSIHMSI KOHKYPEHTHOM Cpe/ibl Ha TOBaPHBIX
PBIHKAX; OLIEHKH YKOHOMHYECKUX MEP
TOCIOACPKKH Pa3BUTUSI KOHKYPEHIIUH

1.0.02.M16.01 Coznanue 1mudppoBeIX Mojeen
neraneii u Mexanu3sMoB B CAD-cucremax

3HaeT: METOJIOB CO3MaHusI IU(POBBIX Mojenei
metanei u Mmexanu3MoB B CAD-cucremax, METOJ0B
co3maHus U(GPOBBIX MOJIETIEH NeTanei u
MexaHu3MoB B CAD-cucteMax YmeeT: npuMeHATh
CAD-cucTtemsl 17151 TPOSKTUPOBAHUS IeTANIEH U
MEXaHU3MOB MAIIMHOCTPOUTEILHOTO Ha3HAYCHUS,
npumeHsATb CAD-cucteMsbl 17151 TPOEKTUPOBAHMS
eTaieil 1 MEXaHU3MOB MAIIMHOCTPOUTEITBHOTO
Ha3zHaueHUs1 MIMeeT mpakTU4eCKUi OMBIT: IPUEMAMU
co3nanus 1udpoBeix Mmoneneit B CAD-cuctemax,
co3nanus udpoBeix Moneneit B CAD-cucremax

1.0.02.M18.01 OcHOBBI cyeO0HO-3KCTIEPTHOM
NeATEIIEHOCTH

3HaeT: 0COOEHHOCTH HAa3HAUEHUsI U IPOM3BOACTBA
SKCIIEPTU3 OTJIEIbHBIX BUJIOB;, TEOPETUUECKUE
OCHOBBI 3KCIIEPTOJIOIMH, TPAJAULIUOHHBIX
KPUMHUHAJIUCTUYECKUX IKCIIEPTU3; YMEET:
IPUMEHATH COBPEMEHHBIE METOJbI U BO3MOXHOCTH
CyAeOHBIX dKcTiepTU3; MiIMeeT mpakTU4YeCKui OTIbIT:
KJIaccu(UKAIK CyIeOHBIX IKCIIEPTU3 Ha POJIbI U
BU/IbI;, IPUMEHEHUS IOJYyUYEHHBIX 3HAaHUM B 007acTH
CyZ1eOHOI SKCIIePTOIOTHY;

1.0.02.M13.01 Cencopsl 1 fMHAMHAYECKUE
N3MEpPEHUS

3HaeT: DIEeMEHTHI TEOPUH HAJIEKHOCTU
TEXHUYECKHUX CUCTEM, 3aJlauH, CTOSIILINE TEPe]
TUArHOCTUKOW M X OPraHU3aIMIO Ha
NPEIIPUATUSAX, CTPATETUN U OpPTraHU3aLUI0
TEXHUYECKOTO 0OCTY)KUBAHUS U PEMOHTA., MeTOIbI
U CPEACTBA U3MEPEHUN IEKTPUUECKUX BEIUYUH,
BUJIbI U3MEPUTENBHBIX TPUOOPOB U MPUHIIUITBI KX
paboThl YMeeT: PaccunThiBaTh OKa3aTeau
HaJIe)KHOCTH B T€X 00beMax, Kak 3T0 TpedyeT
HOPMaTUBHO-TEXHUYECKAs TOKYMEHTALINS,
paspabatsiBaTh cucteMy TOuP u oprann3oBbIBaTh
TEXHUYECKOE 00CITy)KUBAaHUE U PEMOHT
MEXaTPOHHBIX CHCTEM Ha MPEeANpHUsiTHH.,
CocTaBisaTh U3MEPUTENBHBIE CXEMBI, BBIOUPATH
cpencTBa usmMepeHus MimeeT npakTH4eCcKuil OTbIT:
Pa3paboTku crioco00B/MoIeNei TMarHOCTUPOBAHUS
MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM.,
Vcrionb30BaHus CPEACTB U3MEPUTEIBHON TEXHUKH,
00paboOTKHU U aHalu3a Pe3ynbTaTOB U3MEPEHHI

1.9.02.M12.01 JIureiinble TEXHOJIOTHHA
3arOTOBUTENILHOTO IPOU3BOJCTBA

3HaeT: Buabl, 0cOOEHHOCTH U ONTHMAaJIbHBIE
CHOCOOBI TEXHOJIOTHUYECKUX OTEpaIUii JIUThSI YMEeT:
OcCymecTBIATh TOA00P TEXHOIOTHIECKON OCHACTKH
1 000pyIOBaHUS JIsl BBITIOJTHEHUS
TEXHOJIOTUYECKUX ornepanuil Juths Mmeer
NpaKkTUYeCKH OnbIT: Pa3paboTkoil TUTEHHBIX
TEXHOJIOTUH 3aTOTOBUTEILHOTO IPOU3BOJCTBA




1.0.02.M3.01 YnpapneHrne KOMMYHUKaIUIMU

3HaeT: BUJbl PECYPCOB U OTPaHUUYEHUI, OCHOBHBIE
METO/Ibl OLIEHKH Pa3HbIX CLIOCOOOB peIIeHUs
npo¢eCCHOHANBHBIX 3a/1a4,ICX0/1s U3 ICHCTBYIOIINX
[IPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U
OrpaHUYEHUH; crienu(UKY, pa3HOBHIHOCTH,
WHCTPYMEHTBI U BO3MOKHOCTH COBPEMEHHBIX
KOMMYHHUKaTUBHBIX TEXHOJIOTMH JIsI
aKaJeMU4eCKOro 1 npodeccuoHaIbHOIo
B3aUMOJICHCTBYS YMEET: yCTaHABIUBAaTh
KOMMYHUKAIMH, 00€CIIEYMBAIOLINE YCIICLIHYIO
paboTy B poekTax MmMeeT mpakTU4eCKUi OIBIT:
BJIaJICTh METOIMKAaMH pa3pabOTKHU LeNU U 3a]a4
MpOEKTa Ha OCHOBE 3((EKTUBHBIX KOMMYHUKAIIHI;
pa3pabOTKN KOMMYHHKAIIMOHHOM CeTH JUIs
peann3aluy CBOEH POJIM U B3aMMOAEHUCTBUS BHYTPH
KOMaH/Ibl

1.90.02.M17.01 ®duznyeckre 0CHOBEI
DIIEKTPOTEXHUKHU

3HaeT: TepMUHOIOTHIO, OCHOBHBIE ONIPEIETICHUS
DIIEKTPOHHOM TEXHUKH; CYTh PU3UUECKUX
MIPOLIECCOB, JIEKANIUX B OCHOBE IPUHINIIA JEHCTBUS
DJIEKTPOHHBIX MOJTYIIPOBOAHUKOBBIX TPUOOPOB;
CBOMCTBA pa3IMUHBIX MOIYIPOBOJIHUKOBBIX
NpUOOPOB U UX XapaKTEPUCTHKH; IPHHLIUAIIBI
CO3/1aHUs MOJIEJIEN MOTYyTPOBOAHUKOBBIX TPUOOPOB
TUIs peleHus 3a1a4 MpoeCcCHOHANTBHOM
NesTeIbHOCTH. YMeeT: Bbioupars 3eMeHTshl
JIEKTPOHHBIX CXEM JUIsl PEIIEHHUS TOCTaBICHHON
3a/1aui; aHAJIM3UPOBATh U OMKCHIBATh (PU3UUECKUE
[POLIECCHI, TPOTEKAIOLINE B ITOJIYIIPOBOJHUKOBBIX
npubopax; NpaBUIbLHO HHTEPIIPETUPOBATH
DKCIIEPUMEHTAJIbHBIE JJAHHBIE C TEOPETUYECKUMU
MOJIOKEHUSIMU; TTIOI0UPATH JINTEPATypHBIE
VCTOYHMKH JUUIsl pELIEHMS 3a/1a4 110 TEMaTHKE
TaHHOHM Y4eOHOM MTUCIUTIIINHBI, HCTIOIB30BaTh
KOMIBIOTEPHYIO TEXHUKY IPU 0()OPMIIEHUHU OTUETOB
mabopaToOpHBIX PabOT; MOIETUPOBATH
[PUHLIAIINATIBHBIE JIEKTPOHHBIE CXEMBI C IIOMOIIBIO
KOMITBIOTEPHOU TeXHUKH VIMeeT nmpakThuueckuit
OMBIT: DKCIEPUMEHTAIBbHBIMU UCCIIEJOBAHUAMHU
XapaKTePUCTHUK U MPaBUIIBHOTO BbIOOpA
MOJTYIPOBOAHUKOBBIX IPUOOPOB; criocobaMu
YIpaBJIEHUS 3JE€KTPOHHBIMU YCTPOIICTBAMY;
OCHOBHBIMH METOJIaMU OpraHU3aLNH
CaMOCTOSITEIBHOTO OOy4YEeHUS U CAMOKOHTPOJIS;
COBPEMEHHBIMH TEXHUUECKUMHU CPEICTBAMU U
MH(GOPMAITMOHHBIMHU TEXHOJIOTHSIMH B
npogeCcCHOHAIBHONW 00JIaCTH; MPUKJIAIHBIMU
porpaMMaMu JJIsl pelIeHUs] MHKEHEPHBIX 3a]a4
JIEKTPOHUKHU M MOJIETTMPOBAHUS 3JIEKTPOHHBIX CXEM

1.0.02.M15.01 I{udposoe moaenupoBanue
MEXaHHU3MOB

3HAET: TEOPETUUECKUE OCHOBBI U METO/IbI
1(POBOTO MOIETUPOBAHUS MEXaHUUECKUX CUCTEM.
Ymeet: pa3pabarbeiBaTh HU(GPOBBIE MOACTH
MEXaHUYECKHUX CUCTEM IO UX HATYpPHBIM
[IPOTOTHUIIAM;BBIIIOJIHATE KHHEMAaTHYECKUI, CHII0BO
U TMHAMUYEeCKUN aHAJIN3 KOHCTPYKLUH;BBITOIHSTD
pacuéT mapaMeTpoB KOHCTPYKIIMH, ONPEACIISIOINX

ee paboTOCTIOCOOHOCTH;BBITTOIHITH ONITUMH3AITHIO




rapaMeTpoB KOHCTpYKLUU. MIMeeT mpakTudecKkuit
OIIBIT: MCIIOJIB30BAHUS COBPEMEHHBIX ITPOrpPaMM
MOJICIIMPOBAHUS TBEPAOTEIBHON
TMHAMMKU;BJIaICHNAS COBPEMEHHBIMH METOJaMHU
KOMIIBIOTEPHOI'O MOZICJIMPOBAHUS JUHAMUYECKUX
CHCTEM;IOCTPOEHUS 1 UCCIIEA0BaHMS LU(PPOBBIX
MOJIeJIel MallluH U MEXaHU3MOB.

1.®0.02.M9.01 IIpukinagHas ruiporazoJuHaMuKa

3HaeT: OCHOBHEBIC MOHATUS U 3aKOHBI
TUPOTra30IMHAMUKH; OCHOBBI MATEMATHYECKOTO
MOJICTUPOBAHHUS; IPUHITUITBI PAOOTHI C
BBIYMCIIUTEIbHBIMU TPOTPAMMHBIMU TTAKETaAMU;
(bU3UKO-MaTEMAaTUYECKHUE ACTIEKThI MOJICTUPOBAHUS
MPOIECCOB B BHIYMCIUTEIBHBIX TPOTPAMMHBIX
MaKeTax YMEET: IPUMEHSTh YUCIEHHbBIE METOABI JJIS
pEILLICHUS 3a/1a4 TUAPOTra30uHAMUKH;
AQHAJIM3UPOBATh U UHTEPIPETUPOBATH PE3YIbTAThI
[pacyeToB; MPOECKTUPOBATH BHIYUCIUTEIbHbBIE
DKCIIEPUMEHTHI; ONITUMU3UPOBATH BEIYUCIUTEIBHBIE
npornecchl IMeeT mpakTU4eCKUi OIBIT:
npakTrueckas pabora ¢ CFD naketamu; pa3paboTka
npocTeix CFD mopneneit; Bepudukamms 1 BaIuIaus
YHCIICHHBIX MOJCIICH

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO0m1ast TpyA0€MKOCTh JUCHUIUIMHBI cOCTaBIseT 4 3.€., 144 4., 72,5 4. KOHTaKTHOMN

paboThl
Pacrnipenenenue o cemectpam
N Bcero B Hacax
Bun yuebnoit paborer 4acoB Howmep cemectpa
4

OO0mmast TpyI0EMKOCTh UCITUTLITMHBI 144 144

Ayoumopnvie 3aHAmusL: 64 64
Jlexuuu (JI) 32 32
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI

ayuTOpHbIX 3aHsaTHi (I13) 32 32
Jlabopatopusie pabotsl (JIP) 0 0

Camocmosmenvuas paboma (CPC) 71,5 71,5
Brinonsenre MHAMBUAYAIBHOTO IIPOEKTA 71,5 71.5

KoHCynbranum v npoMeKyTouHasi aTTeCcTalus 8,5 8,5

Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - nud.3aueT

5. ConeprkaHue TUCHMIIIIMHBI

O0beM ayIUTOPHBIX 3aHITHH 11O
pa;ZQena HaunmeHoBaHue pa3fenoB JUCHUILUIHHEI BUJAM B 4acax
Bcero JI 113 JIP
1 KoMmnbroTepHble IporpaMMbl HHKEHEPHOTO U HAyYHOTO 4 ) 5 0
aHaJIn3a
2 |Co3zpnanue reomerpuueckux moneneid B ANSYS Design 8 4 4 0




Modeller

3 [[Toctpoenue pacuetHoii cetku B ANSYS Meshing 10 4 6

OcHoBbl pa®oTel B ANSYS Fluent. Metoas! pacuera.
[TocTobpaboTka.

10 6 4

MopnenupoBanue TypOYyJIEHTHBIX TEUEHUH BSI3KOTO
TEIIONPOBOIHOTO Ta3a

22 12 10

6  (MeTtombl MOJIETMPOBAHUIO MHOTO(A3HBIX CPEl. 10 4 6

5.1. Jlekuun

No Ne
JICKITUH[pa3aena

HanmenoBanue unmn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

BreneHne B KoMIbloTepHOE MojieupoBanre. O030p OCHOBHBIX IPOTPAMMHBIX
KOMILUIEKCOB KommbtoTepHoi nmxeHepun (CAE-cuctem). Bo3amoxxHoCTH U MOy TN
[TK ANSYS. CoBpemeHHBIE Cpeipl MonenupoBanmsi Ansys Aim, Discovery.
O6omouka ANSYS Workbench.

[ [pyHIIMTIBI CO3AaHUs TeOMETPUYECKO Moaienu. Onepanuu no Co3AaHuIo 1
pENAKTUPOBAHMIO ICKH3a. TpexMepHble onepaunu. Penakruposanue
reomeTpuyecko moaenu. UMnopt moaeneit u3 BHemHux CAD-cuctem.
WHCTpYMEHTHI JUISI TOMCKA, UCTIPABICHHS OIIUOOK M YIPOIIECHHS MOJIEIeH,
CO3/IaHUE BHEITHUX ¥ BHYTPEHHUX 00BEMOB.

OcHoBHbIE BUBI c€TOK. CTPYKTypHUpOBaHHAsL, MHOTOOJIOUHAs, KOH()OPMHAs CETKH.
Monyns ANSYS Meshing. Metonsl noctpoenust cetku B 2D u 3D obnacTsx.

[ moOanbpHBIE U JIOKaJIbHBIE HACTpoiku. MHpnsunonusie cion. KoHTpons kauecTna
CETKHU.

KpaTkoe BBeZIcHHE B BBIYUCIUTENIBHYIO a3pOTUAPOINHAMUKY: UCTOPUYECKUAN
0030p, TPUMEPHI 3a/1a4. YpaBHEHUS KOHTUHYAJIBHOW Ta30BOM TUHAMUKH (Depa u
Hasbre—Crokca), pemaemsie B mporpaMmmHoM nakere ANSY'S Fluent. Meton
KoHEeUHbIX 00beMOB. Pemarenu ANSYS Fluent u oGnactu ux npuMeHeHus.
['padmueckuii u TekcToBbIi nHTEpdeiics! nmporpammbl ANSYS Fluent. daiin
KypHaia. O030p AoCTynHbIX (pusndeckux Moneneil. 3oHbl sueek. [ToctaHoBKa
IPAaHUYHBIX YCIOBUH JJI1 BHYTPEHHUX U BHEIIHUX 3a7a4 a3POJUHAMUKHU.
Coznanue otuetoB. MoHuTopsl. O6paboTKa U BU3yalln3alys pacueTHBIX MOJIeH
teueHN B ANSYS Fluent u ANSYS CFD-Post.

00630p Mozeneli TypOyiaeHTHOCTH. MoaenupoBaHue MPUCTEHOYHOM 00IacTH.
['paHn4HbBIE yCI0BUS 1S TypOYJIEHTHBIX TapaMeTpoB. Bujiel TernoodMeHa.
KOHBEKTHBHBIN U paHaIlIOHHBIN TEIII000MEH, (pa30BBIN NIEPEXO] U X
mozaenupoBanne B ANSY'S Fluent. TeroBbie rpaHUYHBIE yCITOBHSL.
HecranmonapHslie TeUeHUs, METO/IBI pacueTa, 00paboTka pe3yabTaToB.
MoennpoBaHus ra30BbIX TEUEHUN ¢ XUMUYECKUMHU PEAKIUSIMU.

[loaroToBneHHbIE 1 HENOJATOTOBJIEHHBIE cMecy. MoJieT B3auMOAEHCTBUS
TypOYJIEHTHOCTH 1 XUMUU. [lonb30Barenbckue BeIpakeHus, GyHKIIUH, ypaBHEHUS
[epeHoca CKaJspa.

MopenupoBaHue COMPSHKEHHBIX TETUIOBBIX U a3poynpyrux 3a1ad B ANSY'S
'Workbench u ANSYS Fluent. Coznanue mpoekTa conpspbkeHHOM 3amaun B ANSY'S
'WB, ycraHoBKa CBsizel MeXIy MOAYIISIMU, UMIIOPT TPAHUYHBIX U HAUYaJIbHBIX
ycnoBuid. OJTHO- ¥ JBYHANIPaBIECHHOE COMPSKEHHUE.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI

No Ne

3aHATHUsA[pa3IeIa

HanmenoBanwne nim KpaTKO€ COACPIKAHUC ITPAKTUUCCKOI'O 3aHATHUA, CCMUHApa

Koi-
BO
4acoB




1 1  [PabGora B o6o1ouke ANSYS Workbench. 2
2 2 |PaGora B momyne Design Modeler. Co3nanuto 3D Mozeneil maccu u Ty muTeNs 2
3 ’ Pa6ota B Momyne Design Modeler. Coznanue u penaktupoBanue 3D mozeneid. ’
Yipa)kHEeHUE 10 UMIIOPTY U UCTIPABJICHUIO TPEXMEPHON MOJIEIIH.
4 3 Pa6ora B Momyine ANSYS Meshing. YnpakHeHUE 110 TOCTPOSHHUIO CETKH B 5
TpoitHuKe TPyOs! 11t 2D u 3D obnacteit
5 3 Pabota B Mmomyne ANSYS Meshing. YpakHeHHe 110 TOCTPOSHUIO PaCUeTHON 5
ceTku B 3D Mozenu rupokianasa.
6 3 [KonrpomabHas pabora no pabote B Mmoaynsix Design Modeler u Meshing. 2
7 4 WuTepdeiic 1 ocHOBBI paboThl B mporpamMMme Fluent. PacueT cMerenus xonoaHoi ’
1 ropsueii Boabl B TpoiiHUKe TpyObl. O6paboTtka pesynsratoB B ANSYS Fluent
Pacuer TeueHrss MHOTOKOMIIOHEHTHON CMECH B TIOMEIIEHUH rapa)xa ¢ y4eToM
8 4  |mIaBy4YeCTH M UCTOYHHKOB UMMYNbca. NHCTpyMEHTH HOCTOOPAOOTKU PEe3yNbTaToB| 2
pacueta B CFD Post
[Toaxmouenne Mozesei TypOyIeHTHOCTH, HAaCTPOMKa MPUCTEHOUHBIX (PYHKIHA U
9 5 [pXomHBIX yclioBu# Aist TypOylneHTHbIX mapaMeTpoB. Pacuet Typ6yneHTHc3ro 5
TEUEHUS 32 yCTYIIOM C MCIIOJIb30BAHUEM JBYXIIapaMETPUUECKUX MOJENIEH
TypOyJIE€HTHOCTH
10 5 MeToabl pacyeTa HECKUMAEMBIX U C)KMMAEMbIX T€UEHUH. Pacuer BSI3KOro TeUeHust >
B OKPECTHOCTHU a3pPOANHAMHYECKOTO MPOQUIIsL.
Monenu TernoooMeHa, 3aJaHie TeIIOBBIX TPAaHUYHBIX YCIOBHMA, MOIKIIIOUEHUE
1 5  [ACTOHHHKOB TeIlIa B PacueTHYIO o0mnactb. Pacuer TeueHus: B OKPECTHOCTH 5
MEYaTHOM 1Tkl C y4€TOM UCTOYHHMKA TETUIOBBLACICHUS U CONPSKEHHOTO
TerI000MeHa
12 5 MonennpoBaHUE TEUEHUN ¢ XUMUUYECKUMU peakuusaMu. Pacuer ropeHust Boopoaa >
B BO3IYLITHOM MIOTOKE
Pemenue conpspkeHnabix 3a1ad B ANSY'S Fluent. MogenupoBanue paboTsr
13 5 |mar4yMka JaBIEHUS U adPOYINpPYIruX KojaeOaHUM IIaCTUHBI, 3aKPEIIIEHHON OHUM 2
KOHIIOM Ha MOJIOKKE
14 6 |KonTponpHas paboTa MOAETUPOBAHUIO MHOTO(DA3HBIX CPET 2
15 6  |BpimonHeHHe HHANBUAYAIBHOTO MPOEKTA 2
16 6  [3amuTa mpoekTa 2
5.3. JlabopaTtopHbie padoThI
He nipenycmoTpensl
5.4. CamocrosiTeqibHasi padoTa CTyIeHTA
Beinonnenne CPC
Crnrcoxk nuteparypsl (C yKkazaHUEM Kon-
[Monsun CPC pas3zernos, ras, CTpaHuil) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
BrinonHeHne HHAMBUAYaILHOTO poekTa  [cM. MHpopmarmoHnHoe obecrneueHne 4 71,5

6. @OoH/1 OLIEHOYHBIX CPEICTB /ISl MPOBeIeHNs TEKYIero KOHTPOJIsl YCIIeBaAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

Kontpons xauecTBa ocBoeHUs1 00pa30oBaTeabHON IPOrpaMMBbl OCYIIECTBISETCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOH JESITENIbHOCTH 00yYarOIINXCS.




6.1. KouTpoabusie meponpusitusa (KM)

Ne
KM

Ce-
MECTp

Bun
KOHTPOJISI

Ha3zsanue
KOHTPOJIBHOTO
MEPOTIPUSITHS

Bec

Makc.
Oan

[Topsimox HauMCIEeHHs
6aoB

Yuu-
THIBA-
erca B [TA

Texymmii
KOHTPOJIb

MopnenupoBanue
TEUEHHUS KUIKOCTU

0,25

100

baJiipl HAYUCIISIFOTCS 110
CJIEYIOIIEN CUCTEME:

1 Umnopr cetku -10
0aIoB

2 Co3llaHue BbIpakKeHUMN
U1 HAYaJIbHBIX U
rPAHUYHBIX YCI0BUH -10
0aIoB

3 Co3nanue BbIpakeHUMN
-10 6amnoB

4 Co3naHue rpaHUYHbIX
ycioBuit - 10 6anos

5 Hacrpoiikn
Ha4yaJbHbIX 3HAYEHUI -
10 6amnoB

6 HacTpoiiku
napaMeTpoB aJanTaiuu
ceTkH -10 Oannos

7 Hactpoiiku
apaMeTpoOB pEIIaATENs -
10 6amnoB

8 Ilomyuenue penieHus ¢
nomoibio ANSYS
Fluent -10 6annoB

9 [Ipocmotp
pPE3YIBTAaTOB B
MOCTIPOLIECCOPE
ANSYS CFXPost -10
0ayI0B

10 Co3nanue
BEKTOPHOTO rpaduka
ckopocTH -10 6anoB.
baJiiel CcyMMUPYROTCSL.
PeliTvHr = cymMMapHbIN
6amt * 1%

¢ depeHIMPOBAHHBIT
3aueT

Texymnmii
KOHTPOJIb

MopenupoBanue
TEeUEeHUs raza

0,25

100

bajutel HaUMCIIAOTCS 110
CJIeAYIOLIEH cucTeMe:

1 Umnopr cetku -10
0aJioB

2 Co3naHue BbIpaXeHUN
U1 HA4aJIbHBIX U
rpaHUYHbIX ycioBui -10
0aJioB

3 Co3aHue BbIpakeHUN
-10 6amioB

4 Co3naHue rpaHUYHbIX
ycioBuit - 10 6ansos

5 Hacrpoiiku
HayaJIbHbIX 3HAYEHUH -
10 GaytoB

6 HacTtpoiiku

nudpepeHIMpOBaHHbII
3a4eT




napamMeTpoOB aJlalTalluu
ceTku -10 Gamnos

"7 Hactpoiiku
napaMeTpoB peIIaTes -
10 6amnoB

8 Ilomydenue pemenus ¢
nomotpio ANSY'S
Fluent -10 6aynos

9 IIpocmotp
[PE3yaBTATOB B
MOCTIPOLIECCOPE
ANSYS CFXPost -10
0aJoB

10 Co3nanue
BEKTOPHOTO rpaduka
ckopoctu -10 6amos.
bajuibel CcyMMUpPYHOTCSI.
PeiiTuHr = cymMmMapHbIi
oamn * 1%

IIpome-
JKyTOUHast
aTTeCTalUs

nudpepeHITpoOBaHHbBIN
3a4er

100

OreHka 3a JUCHUTUTHHY
dbopMupyeTcsi Ha OCHOBE
BEJIMUMHBI TEKYIIETO
pelTHHTa
00yy4aromierocs mo
TUCTIUILTAHE:
"OT1auyHO" - BEIMYMHA
pelTHHTa
00yyJaromierocs mo
mucramnae 85...100
%0;

"Xopomo" - BenmnunHa
perTHHra
00ydaromerocs mo
nmucourimae 75...84 %;
"YIOBIETBOPUTENBHHO" -
BEJIMUMHA PEUTHHTA
00ydaromerocs mo
nmucruimae 60...74 %;
"HeynosnerBopurensHo"
- BEIMYMHA PEUTHHTA
00ydaromerocs mo
nmucrumniae 0...59 %.

nudpepeHITpoBaHHbII
3a4eT

Texymmi
KOHTPOJIb

Brmmosraenne
WHAUBUIYAIBHOTO
npoekra. Co3nanue

reoMeTpUn

0,1

100

baniel HAYUCIAIOTCSA O
CIEAYIOLIEH CUCTEME:
100-85 GaoB -
MaTepHal
paccMaTpUBaeMoOro
BOIIPOCA PACKPHIT
MOJIHOCTBIO. MaTepua
MPEICTABIICH TPAMOTHO,
B SICHOH JIOTMYECKOMU
MOCJICAOBATEIBHOCTH;
TOYHO U
npodeccuoHaNbHO
MCIIOJIb3YyeTC

TCPMUHOJIOT S,

Qg pepeHIMPOBaHHBIN
3ager




POJIEMOHCTPUPOBAHO
yMEHHE OCHOBHbBIE
noaxoasl CFD-
MOJICITMPOBAHMS,
POJEMOHCTPUPOBAHO
YCBOCHHE paHee
W3yYEHHBIX
COITYTCTBYIOIIIUX
MaTepuanoB; pabora
MOJIOTOBJICHA B
OTBE/ICHHOE BpeMs, C
HEOOXOIUMBIMU
MOSICHEHUSIMU;
MPOIEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
y4eOHON 1 HAyIHOM
TUTEepaTyphl; JOMYIIECHBI
0JTHa — JIB€ HETOYHOCTH,
HE MCKaXAIOIUe CyTH
OTBETAa Ha
[paccMaTpuBaeMble
BOTIPOCHI.

84-75 Gamna - marepuan
[paccMaTpuBaeMoro
BOIIPOCA U3JIOKEH
CUCTEMaTU3HPOBAHbBI U
MOCIIeIOBATENIBHO:
MPOEMOHCTPUPOBAHO
YMEHHE aHATN3UPOBaTh
Marepua, OJHAKO He
BCE BBIBOJIbI HOCSIT
ApryMEHTHUPOBAHHbBIN U
ToKazaTeIbHbIN
XapakTep;
POIEMOHCTPUPOBAHO
YCBOCHHE OCHOBHOMU
UTEepaTyphl; paboTa
YVIOBIIETBOPSET B
OCHOBHOM TpeOOBaHUAM
Ha OLEHKY «5». HO MpH
ATOM UMEET MECTO OAMH
U3 HEJI0CTaTKOB; B
W3TI0KCHHUH JIOMYIICHBI
HeOOJbIITNE IPOOEITBI, HE
MCKA3UBIIINE

coziep kaHue paboTHI;
TOTTYIIICHBI OJIMH - JIBa
HejoueTa npu
OCBEILIEHNH OCHOBHOTO
Marepuaia BoImpoca.
74-60 Garia - HEMOJIHO
WJIM HETMOCJIEI0BATEIbHO
U3JI0KEHO COZIep KaHue
Marepuaa
[paccMaTpUBaEMOro
BOMpOcCa, HO




MPOIEMOHCTPUPOBAHO
o0111ee IIOHNMAaHNE
BOIIPOCOB,
MPOAEMOHCTPUPOBAHBI
HABBIKU ¥ YMCHUSI,
TOCTaTOYHbIE AJIs
JTaJIbHENIIETO YCBOCHMS
Marepuana; JOMyIIeHbI
OLIMOKY B OINPENEICHUN
MMOHATHH,
WCTIOJH30BAHHUH
TEPMUHOJIOTUU;
BBISIBIICHBI POOEITHI B
3HAHUSAX 110 OCHOBHBIM
CUCTEMaM U
TEXHOJIOTMYECKOMY
000pyI0BaHHUIO;
MPOIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOU
JTUTEepaTypBhI.

MeHee 60 0asuioB - OTBET
MPEICTaBICH HEMOJIHO
WIH HE TI0 CYyTH
[paccMaTpuBaeMoro
BOTIPOCA; OOHAPYKEHO
HE3HaHUE WIN
HETIOHUMaHue OOoJbIIeH
WM Haubosee BayKHOM
qacTu y4eOHOTrO
MaTepuaa, TpedyemMoro
npu GOPMHUPOBAHUH
KOHTPOJIUPYEMOM
KOMIIETEHIIMH Y4EeOHOTO
Kypca; JICKIIMOHHBII
MaTepua U MaTepuaIbl
OCHOBHOM JINTEPATYPHI
MO Kypcy HE YCBOCHBI.

Texymui
KOHTPOJIb

Beinonuenue
WH/IMBUYaJIbHOTO
npoekrta. CoznaHue

pacyeTHOM CeTKn

0,1

100

baiel HAYUCHAIOTCS O
CIEAYIOLIEH CUCTEME:
100-85 Gaios -
MaTepHua
[paccMaTpuBaEMOro
BOIIPOCA PACKPHIT
MOJIHOCTBIO. MaTepua
[peACTaBICH TPaMOTHO,
B SICHOM JIOTHUECKOM
MOCJIEI0BATEIHLHOCTH;
TOYHO U
rpodeccruoHanbHO
MCIIOJIb3YyEeTCS
TEPMUHOJIOTHS;
MPOAEMOHCTPUPOBAHO
YMEHHE OCHOBHBIC
nonxonsl CFD-
MOJICTUPOBAHUS;

[MPOACMOHCTPUPOBAHO

nudpepeHITpoBaHHbII
3a4eT




YCBOCHHE paHee
M3yYEHHBIX
COITYTCTBYIOIIIUX
MaTepHaJIoB; paboTa
MOJITOTOBJICHA B
OTBEJIEHHOE BpeMS, C
HEO0OXOTMMBIMH
MOSICHEHUSIMU;
POIEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOM
y4eOHOI 1 HayuyHOU
JTUTEepaTypbl; JOMYIIEHBI
OJIHA — JIB€ HETOYHOCTH,
HE MCKa)Kaolllue CyTH
OTBETA Ha
[paccMaTpuBaeMbIe
BOTIPOCHI.

84-75 6ama - matepuan
[paccMaTpuBaeMoro
BOMPOCA U3JI0KEH
CUCTEMATU3HPOBAHBI U
MOCJIEJIOBATENBHO:
POIEMOHCTPUPOBAHO
YMEHHE aHaJIN3UPOBATh
Marepua, OJHAKO He
BCE€ BBIBOJIbI HOCSIT
ApryMEHTUPOBAHHBIN U
noKa3aTelbHBIN
XapakTep;
MPOIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOU
UTEpaTyphl; padboTra
VIOBIIETBOPSIET B
OCHOBHOM TPeOOBaHUSAM
Ha OLICHKY «5». HO IIpH
TOM UMEET MECTO OAMH
U3 HEJJOCTATKOB; B
W3TI0KEHUH JTOTTYIICHbI
HeOomnbIre Ipo0esbl, He
MCKa3UBILINE
cozep)kaHue padoTsr,
TOTIYIIEHBI O/IVH - J1Ba
HeoueTa mpu
OCBEIICHUH OCHOBHOTO
MaTepuaa BOIpoca.
74-60 Oasia - HETIOJIHO
WJIH HETOCJICIOBATEIHHO
U3JI0KEHO COJIepyKaHUE
Marepuasa
[paccMaTpuBaeMoro
BOIIPOCA, HO
MPOIEMOHCTPUPOBAHO
o0111ee TOHUMaHNE
BOTPOCOB,
MPOIEMOHCTPUPOBAHBI
HAaBBIKU M YMEHUSI,




TOCTaTOYHBIC IS
TaJIbHEMIIIET0 YCBOCHHUS
MaTepuaa; JOMyIIeHbI
OIIMOKH B OTPECTICHIHN
MOHSATHH,
MCTIOJIb30BaHUH
TEPMUHOJIOTUU;
BBISIBIICHBI TPOOEIHI B
3HAHUSX TI0 OCHOBHBIM
CUCTEMaM U
TEXHOJIOTHYECKOMY
000pyI0BaHHUIO;
MPOIEMOHCTPUPOBAHO
YCBOCHHE OCHOBHOMU
TUTEepaTypHI.

MeHee 60 0asuioB - OTBET
MPECTaBICH HEMOIHO
WIN HE TI0 CYTH
[paccMaTpuBaEeMoOro
BOIIPOCa; OOHAPYIKEHO
HE3HAHWE WIIN
HEMOHUMaHue OobIIeit
WM Haubosee BayKHOM
JacTH y4eOHOTO
Marepuaa, TpeOyeMoro
pu GOPMUPOBAHUHT
KOHTPOJINPYEMOU
KOMITETCHIIMH Y4EeOHOTO
Kypca; JICKLIUOHHBIN
MaTepual U MaTepuabl
OCHOBHOM JINTEpaTyphl
M0 Kypcy HE YCBOCHBI.

Texymui
KOHTPOJIb

Brinonuenue
WHIUBUTyTHHOTO
npoekra. Coznanue
pacyeTHON MOJEIU
MIPOBE/ICHHE
MOJICTTUPOBAHUS

0,1

100

bannel HauMCaAI0TCS O
CJeYIOLEH CUCTEME:
100-85 GaoB -
MaTepuat
paccMaTpUBaEMOro
BOIIPOCA PACKPBIT
[MOJTHOCTBIO. MaTepua
MPEICTABIEH TPAMOTHO,
B SICHOIT JIOTHUECKOH
MMOCJICA0BAaTCIBHOCTH;
TOYHO U
npogeccHOHaIBHO
HCTIONB3YETCS
TEPMUHOJIOTHS;
[MPOJIEMOHCTPUPOBAHO
YMEHUE OCHOBHBIE
noaxonsl CFD-
MOJIETTUPOBAHMS;
MPOJIEMOHCTPUPOBAHO
YCBOEHUE paHee
M3y9ICHHBIX
COMYTCTBYIOILIUX
MaTepuaios; paboTa

I1OATrOTOBJICHA B

Qg pepeHIIMPOBaHHBIN
3ager




OTBE/ICHHOE BpEMH, C
HEOOXOIUMBIMU
MOSICHEHUSIMU;
MPOEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
y4eOHON 1 HAyIHOU
TUTEepaTypPhl; JOMYIIECHBI
0JTHa — JIB€ HETOYHOCTH,
HE MCKaXAIOIUe CyTH
OTBETAa Ha
[paccMaTpuBaeMble
BOTIPOCHI.

84-75 Gamna - marepuan
[paccMaTpuBaeMoro
BOIPOCA U3JI0KEH
CUCTEMaTU3HPOBAHbBI U
MOCJIEZIOBATENBHO!
MPOIEMOHCTPUPOBAHO
YMEHHUE aHATH3UPOBATh
Marepua, OJHaKO He
BCE€ BBIBOJIBI HOCSIT
ApryMEHTUPOBAHHBIN U
TOKa3aTEIbHbBIN
XapakTep;
POJIEMOHCTPUPOBAHO
YCBOCHHE OCHOBHOMU
UTEepaTyphl; paboTa
YVIOBIIETBOPSET B
OCHOBHOM TpeOOBaHUAM
Ha OLEHKY «5». HO MpH
ATOM UMEET MECTO OAMH
U3 HEJI0CTaTKOB; B
W3TI0KCHHUH JIOMYIIICHBI
HEeOOJbIITNE TIPOOEITBI, HE
MCKa3UBIINE

coziep kaHue padoTHI;
TOTTYIICHBI OJIMH - JIBa
HejoueTa mpu
OCBEIIEHUH OCHOBHOT'O
Marepuaia BoImpoca.
74-60 Garia - HEMOJIHO
WM HETMOCJIEI0BATEIBHO
W3JI0KEHO COJIEPIKAHUE
Marepuaa
[paccMaTpuBaeMoro
BOMpOCa, HO
POIEMOHCTPUPOBAHO
oO11ee IIOHNMAaHNE
BOIIPOCOB,
MPOEMOHCTPUPOBAHBI
HABBIKU ¥ YMCHUSI,
TOCTaTOYHbIE AJIs
JTaJIbHENIIETO YCBOCHMS
Marepuana; JOMyIIeHbI
OLLIMOKY B OIPEEICHUN
MMOHATHH,




HCIIOJIb30BaHUN
TEPMUHOJIOTHH;
BBISIBIICHBI HpOGCHLI B
3HAHUSX 110 OCHOBHBIM
CHCTEMaM U
TEXHOJIOTUYECKOMY
000pyI0BaHNUIO;
MIPOAEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOMU
TUTEPATYPBHI.

MmeHee 60 0aJUIOB - OTBET

MPEICTaBICH HEMOIHO
WIH HE TI0 CYyTH
[paccMaTpuBaeMoro
BOTIPOCA; OOHAPYKEHO
HE3HaHUE WIN
HETIOHUMaHue OOoJbIIeH
WM Haubosee BayKHOM
qacTu y4eOHOTro
MaTepuala, TpedyemMoro
npu GOPMHUPOBAHUH
KOHTPOJIUPYEMOM
KOMIIETEHIIMH Y4EeOHOTO
Kypca; JICKIIMOHHBII
MaTepual U MaTepuaIbl
OCHOBHOM JINTEPATYPHI
MO Kypcy HE YCBOCHBI.

Texymui
KOHTPOJIb

Brinonuenune
WHAUBUIYAIBHOTO
MPOCKTA.
[TocTobpaboTka u
aHaJIM3 TAHHBIX
pacuera.

0,1

100

bajiel HAYUCHAIOTCS O
CIEAYIOLIEH CUCTEME:
100-85 6aios -
MaTepHua
[paccMaTpuBaEMOro
BOIIPOCA PACKPHIT
MOJIHOCTBIO. MaTepua
[peACTaBICH TPaMOTHO,
B SICHOM JIOTHUECKOM
MOCJICI0BATEIHLHOCTH;
TOYHO U
rpodeccruoHanbHO
MCIIOJIb3YyEeTCS
TEPMUHOJIOTHS;
MPOAEMOHCTPUPOBAHO
YMEHHE OCHOBHBIC
nonxonsl CFD-
MOJICTTUPOBAHUS;
MPOAEMOHCTPUPOBAHO
YCBOEHHUE paHee
W3YYEHHBIX
COMYTCTBYIOIIUX
MaTepuaion; pabora
[OJrOTOBJIEHA B
OTBEICHHOE BpeMsl, C
HEOOXOIUMBIMHA
MOSICHEHHUSIMU,
[MPOJIEMOHCTPUPOBAHO

3HaAHHUC COBpCMCHHOﬁ

Qg epeHITMPOBaHHBII
3ayer




y4eOHOI 1 HayuyHOU
JTUTEepaTypbl; JOMYIIEHBI
OJTHa — JIB€ HETOYHOCTH,
HE MCKa)Kalolllue CyTH
OTBETA Ha
[paccMaTpuBaeMbIe
BOTIPOCHI.

84-75 6ama - matepuan
[paccMaTpuBaEMOro
BOMPOCA U3JI0KEH
CUCTEMATU3UPOBAHBI U
MOCJIEIOBATENBHO:
MPOIEMOHCTPUPOBAHO
YMEHHE aHaJIN3UPOBATh
MaTepua, OJHAKO He
BCE€ BBIBOJIbI HOCSIT
ApryMEHTUPOBAHHBIN U
noKa3aTelbHBIN
XapaKkTep;
MPOIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOU
TUTEpaTyphl; padboTra
VIOBIIETBOPSIET B
OCHOBHOM TPeOOBaHUAM
Ha OLICHKY «5». HO IIpH
TOM UMEET MECTO OAHMH
U3 HEJIOCTAaTKOB; B
W3TI0KEHUH JTOTTYIICHbI
HeOomnpIMe Ipo0esbl, He
MCKa3UBILINE
cozep)kaHue padoTsr;
TOTIYIIEHBI O/IVH - J1Ba
HeoueTa mpu
OCBEIICHUH OCHOBHOTO
MaTepualia Borpoca.
74-60 Oasia - HETIOJIHO
WJIH HETOCJICIOBATEIHHO
U3JI0KEHO COJIEpyKaHUE
Marepuaa
[paccMaTpuBaeMoro
BOIIpOCa, HO
MPOIEMOHCTPUPOBAHO
oOIiee MOHUMaHKE
BOTPOCOB,
MPOIEMOHCTPUPOBAHBI
HABBIKU 1 YMEHUSI,
TOCTaTOYHBIC IS
TaJIbHEHMIIIET0 YCBOCHUS
MaTepuaa; JOMyIIeHbI
OIIMOKH B OTPEICTICHUN
MOHSATHH,
MCTIOJIb30BaHUH
TEPMUHOJIOTUU;
BBISIBIICHBI TPOOEIHI B
3HAHUSX TI0 OCHOBHBIM
CUCTeMaM U




TCXHOJIOTUYCCKOMY
000pyI0BaHHUIO;
MPOAEMOHCTPUPOBAHO
YCBOCHHE OCHOBHOMU
JINTEPATYpPBHI.

MeHee 60 0aIoB - OTBET

MPECTaBICH HEMOIHO
WIN HE TI0 CYTH
[paccMaTpUBaEMOro
BOIIPOCa; OOHAPYIKEHO
HE3HAHWE WIIN
HENOHUMaHue OobIIeit
WM Haubosee BayKHOM
JacTH y4eOHOTO
Marepuaa, TpeOyeMoro
pu GOPMUPOBAHUHT
KOHTPOJINPYEMOU
KOMITETCHIIMH Y4EeOHOTO
Kypca; JICKLIHOHHBIN
MaTepuan U MaTepuabl
OCHOBHOM JINTEpaTyphl
M0 KypCy HE YCBOEHBI.

Texymmii
KOHTPOJIb

Brimonnenue
VHIUBUYIbHOTO
npoekra. OdhopmieHue
oTdeTa

0,1

100

baiel HAUUCIIAIOTCS 10
CJeYIOLEN CUCTEME:
100-85 GaoB -
MaTepuat
paccMaTpUBaEMOro
BOTIPOCA PACKPHIT
[MOJTHOCTBIO. MaTepra
MPEICTaBJICH IPaMOTHO,
B SICHOM JIOTHUSCKOU

MO CJICI0OBATEILHOCTH;
TOYHO U
npodeccuoHaTbHO
HCTIONB3YETCS
TEPMHUHOJIOTHS;
MPOJIEMOHCTPUPOBAHO
YMEHUE OCHOBHBIE
noaxonsl CFD-
MOJICTTUPOBAHHSI,
[MPOJIEMOHCTPUPOBAHO
YCBOEHUE paHee
M3y9ICHHBIX
COITYTCTBYIOIINX
MaTepuasos; paboTa
MMOATOTOBJIICHA B
OTBEICHHOE BpeMs, C
HEO0OXOIUMBIMHU
[MOSICHEHUSIMH,
MPOAEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
yueOHOI 1 HayuHOU
TUTEepaTypPhl; JOMYIIECHBI
OJIHAa — JIB€ HETOYHOCTH,
HE MCKaKAIOIINE CYyTH

OTBCTA HA

¢ depeHIINPOBAHHBIH]
3a4eT




[paccMaTpuBacMble
BOTIPOCHI.

84-75 Gamna - marepuan
[paccMaTpuBaeMoro
BOIPOCA U3JI0KEH
CUCTEMaTU3HPOBAHbBI U
MOCJIEZIOBATENBHO!
MPOIEMOHCTPUPOBAHO
YMEHUE aHATH3HPOBAThH
Marepua, OJHaKO He
BCE BBIBOJIbI HOCSIT
ApryMEHTHUPOBAHHbBIN U
TOKa3aTeIbHbBIN
XapakTep;
POJIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOM
UTepaTyphl; paboTa
YVIOBIIETBOPSET B
OCHOBHOM TpeOOBaHUAM
Ha OLIEHKY «5». HO MpH
ATOM UMEET MECTO OANH
U3 HEJI0CTaTKOB; B
W3TI0KCHHUH JIOMYIICHBI
HEeOOJbIITNE TIPOOEITBI, HE
MCKa3UBIINE

coziep kaHue paboTHI;
TOTYIIIEHBI O/IUH - JBa
HejoueTa nmpu
OCBEIICHUHA OCHOBHOT'O
Marepuaia BoImpoca.
74-60 Garia - HEMOJIHO
WM HETMOCJIEI0BATEIbHO
W3JI0KEHO COJEPIKAHUE
Marepuaa
[paccMaTpuBaeMoro
BOMpOCa, HO
POJIEMOHCTPUPOBAHO
o011ee IIOHNMAaHNE
BOIIPOCOB,
MPOEMOHCTPUPOBAHBI
HABBIKU ¥ YMCHUSI,
TOCTaTOYHbIE AJIs
JTaJIbHENIIETO YCBOCHMS
Marepuana; JOMyIIeHbI
OLLIMOKY B OINIPENIEICHUN
MMOHATHH,
UCTIOJIb30BaHUU
TEPMUHOJIOTUU;
BBISIBIICHBI POOEITHI B
3HAHUSX IO OCHOBHBIM
cucTeMaMm U
TEXHOJIOTMYECKOMY
000pyI0BaHHUIO;
MPOIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOU
JTUTEepaTypBhI.




MeHee 60 0asuioB - OTBET
MPEICTaBICH HEMOIHO
WIH HE TI0 CYTH
[paccMaTpuBaeMoro
BOTIPOCA; OOHAPYKEHO
HE3HaHUE WIN
HETIOHUMaHue OOoJbIIeH
WM Haubosee BayKHOM
yacTH y4eOHOro
MaTepuala, TpedyemMoro
npu GOPMHUPOBAHUH
KOHTPOJIUPYEMOM
KOMIIETEHIIMN Y4EeOHOTO
Kypca; JICKIIMOHHBIIA
MaTepual U MaTepUaIbl
OCHOBHOM JINTEPATYPHI
MO Kypcy HE YCBOCHBI.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun npomexyTouHo
aTTeCTalluN

[Ipouenypa npoBeneHust

Kpurepun
OLICHUBaHUs

Qg depeHIMPOBaHHBII
3ager

[Ipu onieHMBaHUM PE3YIBTATOB YUEOHOU NEATEIBHOCTH
oOyyaromierocs o AUCUUILIMHE UCIIONb3yeTCs 0aIbHO-
pPEUTHHIOBAas CCTEMa OLICHUBAHUS PE3yIbTaTOB yueOHOM

JEeSATENIbHOCTH 00yJaromuxcs (yTBepakKaeHa MpUKa3oM peKTopa
Ne 179 ot 24.05.2019 1. (B penakiuu npuka3oB ot 10.03.2022
Ne 25-13/09, ot 02.09.2024 Ne 158-13/09)). Pelitunr
00y4aromnierocs 1mo JUCIUTLTMHE ONPEEISIeTCS TOIBKO 10
pesyabTrataM TeKyuero KoHTposs. CTyAeHT BIpaBe MpoiTu

KOHTPOJIBHOE MEPOIPUSTHE B paMKaxX MPOMEKYTOUHOM

arrectanuu (quddepeHIUPOBAHHBIN 3a4eT) AJI YIyqIICHUS
CBOET0 UTOTOBOTO pelTHHTa 1o AuciuruinHe. O1eHka 3a
TUCIUILTUHY (hOPMUPYETCS HA OCHOBE BEJIMYUHBI TEKYIIIETO
peiiTuHra oOy4aromierocs mo qucuurumae: "OTmuaHo" -
BeJIMYMHA peUTHHTa 00ydaromierocs mo aucuuruinae 85...100
%; "Xopomo" - BeWYrHA PEUTHHTa 00YJarOIIerocs Mo
nucuuruinHe 75...84 %; "Y1oBneTBOpUTENbHO" - BETMYMHA
peliTuHra oOyyatomierocs no aucuuiuinge 60...74 %;
"HeynoBneTBopUTeNbHO" - BETMUMHA PEUTHHTA
oOyuarorierocs o aucuurivae 0...59 %.

B cootBeTcTBUU
cmm. 2.5,2.6
[Tomoxkenus

6.3. ITacoprt goHIa OLIEHOYHBIX CPEACTB

KommereHnun

Pesynbrarel 00yueHus

Ne KM

4

3HaeT: OCHOBHBIC MaTeMaTHYECKHUE MOJCIHU THAPOra3oaAMHaMHYCCKUX
[MPOLCCCOB,; NPUHIMIILI JUCKPETU3AIUN ypaBHeHI/If/'I ruapora3ouHaMUuKu,

YK-2 aJTOPUTMBI YUCJIEHHBIX PEIICHUIN; OCHOBBI IOCTPOCHUS BBIYUCIUTEIBHBIX [+ [HHHHH
CETOK; OCHOBBI MMAPAJJICIbHBIX BEIYMCIECHUNA U ONITUMU3ALUU
BBIUHUCIUTENBHBIX POIECCOB; MPUHIUIBI 00PaOOTKU BU3yalbHBIX TaHHBIX.
YMmeeT: GopMynupoBaTh MaTeMaTHUYECKUE MOAEIH J1JIsi KOHKPETHBIX

VK-2 rUAPOTa30JMHAMUYECKUX 3aa4; BHIOMPATh ONTUMAIbHbIE YUCICHHBIC ARANANAR

MCTOAbI U AJITOPUTMBI JJI ITOCTABJICHHBIX 3aJa4; IIPOBOAWUTH aHAJIU3
yCTOﬁ‘IHBOCTH 1 CXOOUMOCTHU YHUCJICHHBIX CXCM,; MHTCPIPCTUPOBATH




pe3yJIbTaThl PaCU€TOB; OLIEHUBATH MOTPEITHOCTH MOJECIUPOBAHUS U
KOPPEKTHUPOBATh BHIYMCIUTENIbHBIE TapaMeTPhI

MMeeT npakTuyeckuii onbIT: HaBBIKOB paboThl ¢ CFD nporpammamu;
MocToOpabOTKU JAHHBIX: MTOCTPOCHHUE TpadUKOB, AHUMAIIHH,

YK-2 M30II0BEPXHOCTEN; OTIIAJIKN BEIYACIUTEIBHBIX MOJIETIEH IPU pACXOAUMOCTH [+ [HHHHH
pELICHUH; UCIIOJIB30BAHUS CYIIEPKOMIIBIOTEPHBIX CUCTEM IS PECYPCOEMKUX
pacueToB; pabOThl B KOMaH/I€ HaJl IPOEKTaMHU.

3HAeT: OCHOBHbIE MAaTEMaTHUYECKUE MOJEIU THAPOTra30qMHAMMYECKUX
[IPOLIECCOB; IPUHLIUIIBI JUCKPETU3ALUN YPABHEHUI T'UAPOra30IMHAMUKY;
YK-6 AJITOPUTMBI YMCIICHHBIX PEIIECHUI; OCHOBBI IIOCTPOCHHUSI BBIYMCIUTENBHBIX +H
CETOK; OCHOBBI IIapAJIJIEIbHBIX BEIYMCICHUA U ONITUMU3ALUI
BBIUHCIIUTENIbHBIX IPOIECCOB; MPUHIUIBI 00paOOTKU BU3yaJbHBIX JaHHBIX.

'YMeeT: GopMyIHpoBaTh MATEMATHIECKUE MOJICIN I KOHKPETHBIX
rUJIPOra30JMHAMHYECKUX 3a/1a4; BEIOMpATh ONTHUMAaJIbHBIE YUCIICHHBIE
METObI U AJITOPUTMBI 1T MIOCTABIICHHBIX 3a/1a4; MPOBOJAUTH aHAIINA3
YCTOMYHMBOCTH U CXOAMMOCTH YHCIEHHBIX CXEM; HHTEPIPETUPOBATh
pe3ybTaThl PACYETOB; OLICHUBATH MTOTPEIIHOCTH MOJICIIMPOBAHUS U
KOPPEKTUPOBATh BBIYNCIUTEIIbHBIE [IAPAMETPHI.

YK-6

HNmeet npakTuueckuii onbIT: HaBbIKK paboTel ¢ CFD nporpammamu;
noctoOpadoTKa JaHHBIX: MOCTPOCHHUE TPAPHUKOB, AHUMAIIHH,

VK-6 W30MOBEPXHOCTEN; OTIIA/IKA BHIYMCIUTEIbHBIX MOJICJICH IPU PACXOIUMOCTH +H+
pELICHUH; UCIIOJIB30BAHUE CYIIEPKOMIIBIOTEPHBIX CUCTEM IS PECYPCOEMKUX
pacueToB; pabOThl B KOMaHIe HaJl MPOEKTaMu

TumnoBbie KOHTPOJIBHBIC 3aIdHUSA 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe 1 MH(OPMAIIMOHHOE O0ecnedeHue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTAUS
@) OCHOBHAs TUMepamypa:
1. bacoB K. A. ANSYS : cnipas. nonb3oBarens / K. A. bacos. - 2-e u3n.,
crep.. - M. : IMK-IIpecc, 2012. - 639 c. : uin.
2.  KamuyH A. b. Ansys B pykax uHxkeHepa : npakT. pyk. / A. b. Kamnys,
E. M. Mopo3os, M. A. Ondepbena ; npeauci. A. C. llanckoro. - U3a. crep.. - M. :
URSS : JIMUBPOKOM, 2014. - 269 c. : un.

0) OononHumMenbHAsL IUMmepamypa:

1. BonkoB E. A. YUucnennsie meTozs : yueOHoe nocodue / E. A. Bonkos.
- 5-e 3., ctep.. - CII6. u np. : Jlans, 2008. - 248 c. : u.

2. Cenos JI. 1. Mexanuka CIUTONIHON Cpeibl | YUeOHUK NIl YH-TOB U
BTy30B: B2 1. . T. 1. - 4-e u3n., ucnp. u gomn.. - M. : Hayka, 1983. - 528 c. : mi.

3. PammxoB B. U. YncnenHnpie METOABI pelieHus GU3HIECKUX 3a70ad :
VYueb. nocodue / B. U. Pamuxkos, A. C. Pomans. - CII6. u ap. : Jlans, 2005. - 204,
[1]c.:umn

8) omeyecmaenHbvle U 3apydedcHble HCYPHAbL N0 OUCYUNIUHE, UMelouuecs 8 bubruomexe:
He nipenycmoTpensl

2) MemoouuecKkue YKazaHus 0 Cmyo0eHmos no 0C80EHUIO OUCYUNTUHDL:
1. Bomnkos, E. A. Yucnennbie MeTobl : yueOHOE ocodue 1ist By30B / E.
A. BonkoB. — 6-¢ uzn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 252 ¢. —



ISBN 978-5-8114-7899-6. — TekcT : anekTpoHHBIN // JIaHb : 3JI€KTPOHHO-
oubnmmoreuynas cuctema. — URL: https://e.lanbook.com/book/167179

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:
1. Bonkos, E. A. Uucnennsie MeTofibI : yueOHOe mocobue 11t By3oB / E.
A. BonkoB. — 6-¢ m3x., ctep. — Cankr-IlerepOypr : Jlanp, 2021. — 252 ¢. —
ISBN 978-5-8114-7899-6. — Tekct : 3neKTpOoHHBIH // JIaHb : 31eKTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/167179

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

HanmenoBanue
Ne Bun peeypeas | bubnuorpaduieckoe omnrcanue
JUTEPATYPHI AIIEKTPOHHOM
dbopme
MeTtonnyeckue MeTo/ CONPS)KEHHBIX IPAUEHTOB. MHOI0CETOYHBIN
1 nocoous s OBbC n3narenbcTBa [METO : yueOHO- MeToin4ecKoe nocodue / cocraBurenu P.
CaMOCTOSITEILHOU Jlanb K. Hapumanos [u ap.]. — Tomck : TT'Y, 2019. — 19 ¢c. —
paboThI CTyIEHTA Tekcrt : anexkTponHsIil https://e.lanbook.com/book/148671

IlepeueHp HCNIONIB3YEMOTO IPOIPAMMHOIO 00OECTIEYEHHUS:

1. Microsoft-Office(6eccpouno)

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