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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 npakTuuecKuii onbIT: HaBBIKK paboThl ¢ CFD
mporpaMMaMu; ToCToOpadoTKa JaHHBIX:
MOCTpOEHUE rpaQUKOB, aHUMALIHUA,
M30IMOBEPXHOCTEH; OTIIa/IKa BRIYUCITUTEIBHBIX
MOJIEJIE IPU PACXOIUMOCTH PEIICHU;
MCIIOJIb30BAHUE CYTIEPKOMITBIOTEPHBIX CUCTEM JJIS
[PECYpCOEMKHUX pacueToB; pabOThl B KOMaH/E HaJl
MPOEKTAMU

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 BU3YaTbHBIX 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 BHIUUCITUTEIbHBIEC TAPAMETPHI
HMmeet npakTuuecKuit onpIT: HaBbIKK paboTel ¢ CFD
mporpaMMaMu; TOCTOOpadOTKa JaHHBIX:
MOCTpOeHUE rPaQUKOB, aHUMAIIHH,
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

1.0.09.M8.01 I'eneparnus u Banuaaus uaeu
TEXHOJIOTUYECKOTO CTapTarna,

1.0.09.M17.01 OcHOBBI cyeOHO-3KCTIEPTHON
e TeNIbHOCTH,

1.0.09.M12.01 JIuteitHbie TEXHOIOTUH
3aroTOBUTENLHOTO MTPOU3BOICTBA,

1.®.09.M7.01 OcHOBBI Opranu3anuu padounx
MPOLIECCOB MOPIIHEBBIX JBUTATENCH,
1.0.09.M3.01 YnpasneHne KOMMYHUKALUAMH,
1.®.09.M13.01 Cencopsl 1 TMHAMHAYECKHE
M3MEpeHUs,

1.®.09.M15.01 udpoBoe MoaenupoBaHue
MEXaHU3MOB,

1.®.09.M5.01 DnexTpoHHBIE YCTPOMCTBA U
CpelCTBa aBTOMAaTH3alIUH,

1.0.09.M2.01 CoBpeMeHHBIE METOTBI
KOMITBIOTEPHOTO TEOMETPUUYECKOTO MOJICTUPOBAHMUSI,
®J1.03 OCHOBBI KOPIIOPATUBHOU KYJIBTYPHI,
1.0.09.M16.01 ®uznueckue 0CHOBBI
DIIEKTPOTEXHUKH,

1.®0.09.M10.01 IIpakTuyeckas rpaMmMaTUKa
[PYCCKOTO S13bIKa KaK HHOCTPaHHOTO,
1.®0.09.M14.01 KonKypeHTHbIE PbIHOYHBIE
CTPYKTYPBI U MEXaHU3MBI UX O00ecIeueHus,
1.0.09.M11.01 Ocnossl 3D MonennpoBaHus,
1.®.09.M9.01 IlpuxnagHas rupora3oluHaMuKa,
1.0.09.M1.01 ba3oBblie KOHILIETIIIMH TOTUCTUYECKOTO
yIpaBICHHUS,

1.9.09.M4.01 [{udpoBbie METOIBI 00PaOOTKH
MPOCTPAHCTBEHHBIX JTAHHBIX,

YyeOHast mpakTHKa (TEXHOJIOTHYECKas, TPOSKTHO-
TexHoJorn4yeckas) (2 cemecTp)

1.0.07 Ilcuxomorus,

1.®.09.M2.03 OCcHOBBI apXUTEKTYypPHO-
T3aITHEPCKOTO MTPOEKTUPOBAHNUS, TIPUEMBI
KOMITBIOTEPHOTO MOJIEIIMPOBAHUS,

1.®.09.M17.03 DkcniepTHBIE HCCIIETOBAHUS
TOKYMEHTOB,

1.9.09.M5.03 KoMIbpI0TEpHBIE U TPOMBIIITIEHHBIE
uHTepdelichl u ceTwu,

1.9.09.M3.03 Opranu3zanusi KOMaHAHON pabOTHI,
1.0.09.M12.03 [IpoekTupoBaHuEe CBapHBIX
COCAMHEHUI B U3CIIHH,

1.®.09.M7.03 MoaenupoBaHue MaTepUaoB B
NIBUTATENIECTPOCHHUHU: TIOIYYECHHUE, CTPYKTYPA,
CBOICTBA,

1.9.09.M8.03 busnec-mMonens craprana,
1.®.09.M16.03 BnexkTpoobopynoBaHue
MPOMBIIUICHHBIX MPEINPUATHI U YCTaHOBOK,
1.0.09.M14.03 Opranuzanuys 3aKyrnok TOBapoB,
paboT, yCcIayr OTAeIbHBIMU BUIAMHU FOPUAMYECKUX
i,

1.©.09.M10.03 IIpakTuueckasi CTUIMCTHKA HAYUYHOU
peun,

1.®.09.M4.03 MOHUTOPHUHT 3KOJIOTHYECKOTO
COCTOSTHUSI 3€MEeJIb B YCIOBUSAX TOPOJCKON CPEIbI,
1.©.09.M1.03 YnpasneHue npou3BoACTBEHHBIMU
MpOIECCaMU B JIOTHCTHKE,

1.9.09.M9.03 MonenupoBaHue rTuAPaBINUYECKUX U
MHEBMATUYECKUX MAIllUH,

1.©.09.M13.03 NHTEem1eKTyalIbHbIE CUCTEMBI
yIpaBiIeHUs pOOOTOTEXHUUECKUMHU KOMIUIEKCaMH,
1.9.09.M11.03 OcHOBBI IPOMBILUIEHHOTO JU3aliHa,

1.0.09.M15.03 PacueTsl Ha MPOYHOCTD,




| |1 .0.06 IIpaBoBenenue

TpeboBaHUs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS
IPEAIECTBYOIINUX TUCIUILIINAH:

Jucouminaa TpeboBanus

3HAeT: OCHOBHbIE TIOHATHUS U 3aKOHbI
UIPOra30lMHAMUKH; OCHOBBI MaTEMaTHYECKOTO
MOJIEIIMPOBAHMUSL; IPUHIIUIIBI PaOOTHI C
BBIUMCIUTEIbHBIMU IIPOrPAMMHBIMU [1aKETAMU;
(bu3MKO-MaTEMaTUYECKHUE aCIIEKThl MOJIETUPOBAHUS
[IPOLIECCOB B BBIUMCIIUTEIbHBIX IPOrPAMMHBIX
nakeTax YMeeT: IpUMEHSATh YHCIEHHbIE METOAbI AJIs
1.0.09.M9.01 IlpuknagHas ruapora3ofMHaMMUKa  |pELIEHUS 3a7a4 T’MAPOTra30AMHAMUKY;
QHAJIM3UPOBATh U UHTEPIIPETUPOBATH PE3YIIBLTAThI
pacueToB; IPOEKTUPOBATh BHIYUCIUTEIIBHBIE
SKCIIEPUMEHTHI; ONTUMHU3UPOBATh BHIYUCIUTEIbHbBIE
npouecchbl FiMeeT npakTUUeCKUM OIBIT:
npaxkTuueckas padora ¢ CFD nakeramu; pa3paboTka
npocteix CFD moneneii; Bepudukanus v Baauaanus
YUCJIEHHBIX MOJEIEHN

3HaeT: TEOpPEeTHYECKHE OCHOBBI PabOYMX MPOLIECCOB
HOPILHEBBIX JIBUTaTeNeH; IPUHLIUIIBI OpPraHU3aLIH
[pabouux NPOLIECCOB U METO/IBI X pacyeTa YMeEeT:
BBINOJIHATH 10J00P HEOOXOIMMBIX MAaTEMAaTHYECKUX
MOIIGJI@I\/JI U IPOTrpaMMHBIX KOMIIJICKCOB JJIA
BBITTOJIHEHHS PACUETOB ONPE/IEICHHBIX pabounx
[POLIECCOB U ONPEEICHUS 3aJaHHBIX 1apaMETPOB;
pelarh 3a7a4i ONTUMHU3ALMH TapaMeTPOB pabounx
1poreccoB Mmeer npakTU4eCKuii OIIBIT:
BBITTOJIHEHHUS MaTeMaTH4eCKOTO MOJEIMPOBaHUS U
[PACUETHOTO OIPEJIENICHUS IapaMeTPOB IIPOLIECCOB B
paMKax 3a/laHHBIX PECYPCOB M OTPaHUYECHUH;
IMPOBCACHHA aHAJIN3a ITOJTYUYCHHBIX PE3YJIbTATOB

1.®0.09.M7.01 OcHOBBI OpraHU3auKA PAOOINX
[POLECCOB NOPIIHEBBIX IBUTATEIICH

3HaeT: 00IIyI0 KJIaCCH(PHUKALINIO
reorH(OPMAIMOHHBIX TPOrPAMMHBIX KOMILJIEKCOB;
OCHOBHBIE COBPEMEHHBIE BUbI T'€0JIE3UUECKOTO0 U
KapTorpauyeckoro mporpaMMHOTO 00eCTIeYeHHUS,;
BO3MOXKHBIE HaripaBieHus ucrnoib3oBanus [ IC B
KaueCTBE UCTOYHUKOB OTKPBITON K UCIIOIb30BAHHIO
UH(POPMAIUH. YMEET: OCYIIECTBISTh OCHOBHBIC
BU/IbI T€0/IE3MUECKUX U3MEPEHUI ¢

1.9.09.M4.01 [udpoBeie METOABI 00PaOOTKH MCIIOJIb30BAaHUEM DIIEKTPOHHBIX TAXEOMETPOB,
[IPOCTPAHCTBEHHBIX JIAHHBIX re01e3UUECKUX CITyTHUKOBBIX IPUEMHUKOB,
JTa3epHBIX TATBHOMEPOB B 00JIACTH CTPOUTEIHCTBA
HNmeet npaktuyeckuii onbIT: OOpabOTKH JTaHHBIX
re01e3UUECKUX U3MEPEHUH C UCII0JIb30BaHUEM
001Iero YHUBEPCAJIBHOTO U CHEIUAIBHOTO
UHCTPYMEHTAIFHOTO MPOTPaMMHOT0 00€CTICUEHUS;
BBITIOJHSTH OT/ICbHbBIE BUABI HMMHUTAILIMOHHOTO
MoznenupoBanus cpenctsamu I'MC-niporpaMMHbIX
MaKeTOB

1.0.09.M2.01 CoBpeMeHHBIE METO IbI 3HaeT: MeToabl NpoeMpPOBaHUS U TOCTPOCHUS




KOMIIBIOTCPHOTO TCOMETPUICCKOIO MOACIIUMPOBaHUA

N300paKeHUH TeOMETPUIECKUX PUTyp
TEXHOJIOTMYECKOT0 000pY0BaHNUs, €TO0 JIeTanel u
Y3JI0B C UCIIOJIb30BAHUEM CPEJICTB aBTOMAaTHU3aI[uU
MPOEKTUPOBAHUS U B COOTBETCTBUH C TEXHUYECKUM
3ananueM. 3HaeT TpedoBanus ctanaapToB ECKJI Ha
cocTaBJieHHEe U 0(pOPMIICHUE TUTIOBOM TEXHUYECKOM
TOKYMEHTAIUH JIeTajei, COOPOUHBIX SIUHUI] U
SJIEMEHTOB KOHCTPYKIMNA YMeeT: AHaIU3UPOBATh
dbopMy MpenMeToB B HATYpE U MO YepTekaM Ha
OCHOBE METOJIOB IOCTPOCHUS N300paKEeHUI
reoMeTpUUYECKHUX QUTYP, TPOCKTUPOBATH
TEXHOJIOTHYECKOE 000PYI0BaHHE C UCTIOIb30BAaHHEM
CpE/ICTB aBTOMATH3allUU TPOCKTUPOBAHUS U B
COOTBETCTBUU C TEXHUUYECKHUM 3a/laHHEM. YMeeT
COCTABIIATH U OPOPMIISATH THUIIOBYIO TEXHIUYECKYIO
TOKYMEHTAIMIO HAa OCHOBE MCIOIb30BAHUS
WH(GOPMAITMOHHBIX TEXHOJIOTUH, B TOM YHUCIIE
COBPEMEHHBIX CPEJICTB KOMIIBIOTEPHOI rpadukKwy,
rpaduuecku 0TOOpaxkaTb reOMETPUUECKIE 00pa3bl
n3nenuil. Imeet npaktuyeckuii onbIT: Brnageer
peleHneM METPUYECKUX U MO3ULIMOHHBIX 33134,
METOAAMH MTPOCLIUPOBAHUS U N300pakeHUs
MPOCTPAHCTBEHHBIX OOBEKTOB MPU MPOBEIACHUN
pacu€ToB 0 TUIIOBBIM METOJMKAM; HA OCHOBE
METOIOB MTOCTPOSHUS N300paKeHUN
reoMeTpUYeCcKuX QUryp MOXKET IPOEKTHPOBATh
TEXHOJIOTHYECKOE 000PYIOBAHKE C UCTIOIH30BAHHEM
CTaHJApPTHBIX CPEICTB aBTOMATH3AIIUU
MPOCKTUPOBAHMS U B COOTBETCTBUH C TEXHUYECKUM
3amanneM. B coorBercTBuM ¢ TpeboBanusMu ECKJ]
Ha OCHOBE 3HaHUS TPaUICCKUX ITAKETOB YMEET
MPUMEHSATH HOBbIE KOMITBIOTEPHBIE TEXHOJIOTUU MPU
COCTaBJIEHUU KOHCTPYKTOPCKOM JOKYMEHTAIIMI
n3nenust «3D-monens - 2D-uepTéx»

1.®0.09.M8.01 I'enepanus u BanuaaLus uaeu
TEXHOJIOTHYECKOTO CTapTara

3HaeT: MOHITHE M HHCTPYMEHTHI TEXHOJIOTUIECKOTO
Ou3Heca; MpolLece MIIaHUPOBAHUS, IPOSKTUPOBAHUS
U pa3pabOTKU TEXHOJIOTUN A(P(HEKTUBHOTO
POM3BOACTBA MPOJYKTOB TEXHOJIOTHUECKOTO
NpeANPUHIMATETIHCTBA; OCHOBBI JH3AH-MBIUICHHSI
U METOZIbl TEeHEpUPOBAHHUS HIeH YMeeT:
reHEPUPOBATh TEXHOJOTHUECKHE OU3HEC-U/IeH U
MPOBOANUTH MX MAPKETHHTOBYIO BAJIUIAIINIO,
[pa3pabarkIBaTh IUIaH Mpolecca customer
development; onpenensiTh NOAXOAAIINE
WHCTPYMEHTBI MApPKETHUHTA JIJISl pEIICHUS 3a/1a4
PBIHOYHOTO MPOJIBMKEHUS OusHec-unen Mmeet
NPaKTUYECKHUH OTIBIT: CEJIEKIIMHA TEXHOIOTHYECKUX
OU3HEC-uAeH MO PA3TUYHBIM KPUTEPHSIM B YCIOBHUAX
[PECYPCHBIX OTpaHUYCHUH, BAIMIAIIUA OU3HEC-UICH,
NpOBE/ICHHUS] MAPKETUHTOBBIX UCCIICOBAaHUN

@®J1.03 OCHOBBI KOPIIOPATUBHOM KYJIBTYPbI

3HAeT: - TEOPETUYECKHE U IPAKTHUUECKHE 3HAHUS 00
OCHOBaX KOPIOPAaTUBHOM KYJIbTYpPBI U JEIOBOTO
0OIIIeHMsI, - OCHOBBI TOKYMEHTHUPOBAHUS B I€TOBOU
cthepe B cdepe u B cBOCH Oymymiei
npodeccuoHaNbHON 1eATeTbHOCTH, TEOPETHUECKHE

U IIPaKTUYECKHE 3HaHUS 00 OCHOBAX




KOPIIOPAaTUBHOM KYJIBTYPHI U JIEJIOBOTO OOIIEHUS
YMeeT: BeCTH J1e110BO€ OOIIEHNE B COOTBETCTBUHU C
HOPMaMH KOPIIOPAaTUBHOM KYJIbTYPbl OpraHU3ALMH, -
[IPUMEHATH OCHOBHBIE IIPUHIUIIBI JEIOBBIX
OTHOLIEHUH, IPUMEHATH OCHOBHBIE IIPAaBUIIA
DTUKETAPOBENCHUS KOPIIOPATUBHBIX MEPONIPUATUI
lMmeeT npakTU4EeCKUI OIIBIT:

1.0.09.M14.01 KonkypeHTHbIE€ PHIHOYHBIE
CTPYKTYPBI U MEXaHU3MBI HX 00€CIIeUeHUs

3HaeT: OCHOBHBIE ()OPMBI PHIHOYHOW KOHIICHTPAIUH,
MPU3HAKU HETOOPOCOBECTHOM KOHKYPEHITUH,
TTOMUHUPYIOILIETO MOJIOKEHUS Ha PBIHKE; (DYHKIIUU U
MMOJTHOMOYHSI aHTUMOHOTIOJIBHBIX OPTaHOB,
WHCTPYMEHTBI pEAIN3aLHUH I'OCyJapCTBEHHOM
KOHKYPEHTHOMW MOJIUTUKU YMEET: aHaJIU3UpPOBaTh
MIPOLECCHI KOHLIEHTPALMU TPOU3BOJCTBA U
EeATEIbHOCTH €CTECTBEHHBIX MOHOTIOJINI;
BBISBIISTH (DOPMBI 310YTIOTPEOICHUS
TTOMUHUPYIOIIUM TOJIO)KEHUEM HA PBIHKE, PUCKH,
YIPO3bl, OTpaHUYEHNs KOHKYypeHIuu Nmeer
MPAKTUYECKUIN OMBIT: BIAJECHUS METOJIAMH aHaJn3a
COCTOSIHUSI KOHKYPEHTHOM CpEAbl HA TOBAPHBIX
PBIHKAX; OLIEHKH SKOHOMHUYECKHUX MEp
rOCIOIICPKKHU PA3BUTHS KOHKYPEHLIMU

1.0.09.M3.01 YnpasneHne KOMMyHUKaLUAMU

3HaeT: BUJbl PECYPCOB U OTPAaHUUYEHUI, OCHOBHBIE
METOIbl OLIEHKH Pa3HbIX CIOCOOOB peIIeHUs
npo¢eCCHOHANIBHBIX 3a/1a4,ICX0/1s U3 IEHCTBYIOIINX
MIPABOBBIX HOPM, UMEIOIIHUXCSI PECYPCOB U
OrpaHUYEHUl; crienu(UKY, pa3HOBHIHOCTH,
WHCTPYMEHTHI U BOBMOXKHOCTH COBPEMEHHBIX
KOMMYHHMKATUBHBIX TEXHOJIOTUMN IS
aKaJeMUYECKOT0 U Mpo(dheccHoHaIbHOTO
B3aMMOJICUCTBHSA YMEET: yCTaHABINBATh
KOMMYHHKAIH, 00€CTIeUNBaIOIINE YCIEIIHYIO
paboty B mpoekTax MiMeeT npakTH4ecKHii OMbIT:
BJ1a/IeTh METOAUKAMH pa3pabOTKH 1eNIn U 3a7a4
NpOeKTa Ha OCHOBE 3((EKTUBHBIX KOMMYHHUKAIIHI;
[pa3pabOTKN KOMMYHHUKAIIHOHHOM CEeTH st
peanu3alyy CBOEH poJId U B3aUMOJICHCTBUS BHYTPU
KOMaH/Ibl

1.0.09.M17.01 OcHOBBI cy1eOHO-3KCTIEPTHOM
NesITeIbHOCTH

3HAeT: TEOPETUUECKUE OCHOBBI SKCIIEPTOJIOTHH,
TpaJULIMOHHBIX KPUMHUHAIUCTUYECKUX DKCIIEPTHU3;,
0COOCHHOCTH Ha3HAYECHUs M POU3BOJICTBA
DKCIIEPTU3 OTIEIBbHBIX BUJIOB; YMEET: IPUMEHATh
COBPEMEHHBIE METO/Ibl U BO3MOXXHOCTHU CY/I€0HBIX
DKCIepTr3; MIMeeT mpakTU4eCKUil OIBIT:
PUMEHEHNUS TOJyUYEHHBIX 3HAaHUI B 00J1aCTH
CyZ1eOHOM SKCIIepTONIOrny;, KilacCU(pUKALIUU
CyZIeOHBIX 3KCIIEPTHU3 Ha POJIbl U BUBI;

1.0.09.M12.01 JIuteiiHple TEXHOIOTUA
3arOTOBUTEIILHOTO TIPOU3BO/ICTBA

3HaeT: Buapl, 0COOEHHOCTH U OIITUMAaNIbHBIE
CIOCOOBI TEXHOJIOTHYECKUX OTIEPAIIHil INThSI YMEET:
OCyIIeCTBIATH MOA00P TEXHOIOTUIECKONH OCHACTKH
1 000pY/IOBaHUS /7Sl BBITIOJIHEHUS
TEXHOJIOTUYECKUX onepauui nutbs imeer
MPaKTUYECKHUI OMBIT: Pa3paboTKoN JTUTEHHBIX
TEXHOJIOTUM 3aTOTOBUTENILHOTO TIPOU3BO/ICTBA

1.9.09.M15.01 [ludporoe MonearpoBaHmne

3HaeT: TCOPCTUUCCKUC OCHOBBI U MCTOIbI




MCXaHU3MOB

U(PPOBOTO MOJIEIUPOBAHMS MEXaHUYECKHX CUCTEM
'YMeerT: - pa3pabarbiBaTh ITU(POBBIE MOICIIH
MEXaHUYECKHUX CUCTEM I10 UX HATYypPHBIM
[IPOTOTHUIIAM;- BBIIIOJIHATh KHHEMATHYECKHH,
CUJIOBOW U JUHAMUYECKUI aHAIU3 KOHCTPYKLIAMN;-
BBITIOIHATD PACUET MapaMeTPOB KOHCTPYKIIH,
OTIpeIENIAIONINX €€ paboTOCTIOCOOHOCTD;-
BBITIOHATh ONTUMH3ALUIO IapaMETPOB
KOHCTPYKIMH IMeeT IpakTU4eCKUiA OIBIT: -
MCIIOIb30BaHMs COBPEMEHHBIX ITPOrPAMM
MOJIEIMPOBAHNS TBEPAOTEIbHON TUHAMUKY;-
BJIaJICHUSI COBPEMEHHBIMH METOJaMHU
KOMITBIOTEPHOT'O MOZEINPOBAaHUS AMHAMUYECKUX
CHCTEM- IIOCTPOCHMS U HCCIeI0BaHUS IU(DPOBBIX
MOJIEJIEN MAIlIMH U MEXaHU3MOB

1.®.09.M13.01 Cencopsl 1 TMHAMHAYECKHE
3MEPEHUS

3HaeT: MeToab! U cpeicTBa U3MEPEHUN
DIIEKTPHYECKUX BEITMUNH, BUIBI H3MEPHUTEITHHBIX
nprOOPOB U MPUHLIUIIBI UX PAOOTHI, DIIEMEHTHI
TEOPUU HAJIKHOCTH TEXHUYECKHUX CHUCTEM, 3a]1auH,
CTOSIILIME TIepe]] TUAarHOCTUKOM U UX OpraHU3alHIo
Ha MPENPUATHIX, CTPATErHH ¥ OPTaHU3aIINI0
TEXHUYECKOTO OOCITYy)KUBAaHHS U PEMOHTA. YMeEeT:
CocTaBisaTh U3MEPUTEIIbHBIE CXEMbI, BRIOUPAThH
CpeAcTBa U3MepeHHs, PaccunThIBaTh MoKazaTenu
HaJIe)KHOCTH B T€X 00beMax, Kak 3T0 Tpedyer
HOPMAaTHBHO-TEXHUYECKasi JOKYMEHTaIus,
paspabareiBath cucteMmy TOUP 1 opraHu30BBIBATH
TEXHUYECKOE 00CTy)KMBaHUE U PEMOHT
MEXaTPOHHBIX CHCTEM Ha Tpeanpustuu Mmeer
NpaKTUYeCKHH OnbIT: VIcronbp30BaHUs CPENICTB
M3MEPUTENbHON TEXHUKH, 00pabOTKU U aHaJIu3a
pe3yNbTaToB N3MepeHuil, Pazpaborku
CIoco00B/MOJIENeH TUarHOCTUPOBAHUS
MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM.

1.5.09.M1.01 Ba3oBrie KOHIIEOIINH JIOTUCTUYECKOTO
YIIPABJICHUS

3HAET: TEOPETUUECKUE OCHOBBI JIOTUCTUYECKOTO
YIIPaBJICHUS, PUHIIUITBI OPTaHU3AINH U
YIPaBJICHUS LENSMU MTOCTABOK, METO/IbI
ONTHMHU3AINU JOTUCTUYECKHUX TPOLECCOB,
KpUTEPUU OLIEHKH () (PEKTUBHOCTH JTOTUCTHUECKHIX
oTIepaIvii, CI0COOBI CO3/IaHMUsI IEHHOCTHU ISt
KOHEUHOTO MOTPeOHTENs yepes3 JOrMCTUIECKOe
yIpaBiIeHUEe YMEET: aHAIU3UPOBaTh JJOTUCTHUECKHE
MPOIECCHI B LIETISIX MOCTABOK, BHISIBIATH MTPOOIEMBI
U «y3KHE MECTa» B JIOTUCTUYECKUX OINEpalUsX,
MPUMEHSATH 0a30BbIe KOHIICTIIIUHU JIOTHCTUYECKOTO
YIpaBIEHUS 1711 ONTUMU3ALUU TIPOIECCOB,
PacCUMTHIBAThH KIIFOUEBBIE TTOKA3aTEIN

A PEKTUBHOCTH TOTUCTUYECKOMN ACATEIHHOCTH,
pa3pabaThiBaTh U BHEIPSITh MEPHI MO MOBBIIIEHUIO

b PexkTUBHOCTH TOTUCTUYECKUX oreparuii meer
MPAaKTHYECKHUI OMBIT: PaOOTHI C UHCTPYMEHTaAMU U
METOAAMHM JIOTUCTUUECKOTO aHan3a, TUIaHUPOBaHUS
1 KOOPAMHAIIMM JIOTUCTHUECKUX OTEepalnid,
MIPUHATHUS PEIICHUM B YCIOBUSAX HEONPEAEIEHHOCTH
Y U3MEHUYMBOCTH BHEIIHEH Cpe/ibl, MOHUTOPUHTA U

KOHTPOJIA BBITTOJIHCHUSA JIOTUCTUICCKUX TIJIAHOB M




3a/1a4, B3aMMOJICHCTBUS C YYACTHUKAMH LIETIH
MIOCTaBOK JIJIsl 00€CIIeUeHUs COTJIACOBAHHOCTH U
A (HEKTUBHOCTH OTIepaIIHid

1.0.09.M10.01 IIpakTnyeckas rpaMMaTHKa
PYCCKOTO sI3bIKa KaK MHOCTPAHHOTO

3HaeT: MpUeMbl IUIAHUPOBAHNUS U BBICTPAaUBaHUS
TPaeKTOPUH NMPOPECCUOHATILHOTO Pa3BUTHUS
(coBepIIEHCTBOBAHUS TPAMMATUYECKUX HABBIKOB Ha
[PYCCKOM $I3bIKE KaK HHOCTPaHHOM ), CITOCOOBI
(GOpPMYTUPOBKY LIE€TH U 33724 HA PYCCKOM SI3bIKE B
COOTBETCTBUU C IPAMMATUYECKUMHU HOPMaMH
PYCCKOTO s13bIKa YMEET: INIAHUPOBATh U
BBICTPanNBaTh TPAEKTOPHUIO CBOETO
npo¢eCCHOHAIBHOTO Pa3BUTHUS
(coBepILIEHCTBOBaHMS TPAMMATUYECKHUX HaBBIKOB Ha
PYCCKOM $I3bIKE KaK HHOCTPAHHOM) Ha OCHOBE
HABBIKOB CAMOKOHTPOJISI, GOPMYIUPOBATH LIETU U
3a/1a4 Ha PyCCKOM SI3bIKE B COOTBETCTBHUH C
rpaMMaTHYeCKUMHU HOPMaMHU PYCCKOTO SI3bIKa, a
TaK)K€ UCXOZS U3 IEHCTBYIOINX PABOBBIX HOPM,
MMEIOIINXCS PECYPCOB U orpanndeHuit Mimeer
[IPAKTUYECKHUM ONBIT: IUITAHUPOBAHUS TPACKTOPUH
Pa3BUTHS U COBEPIIEHCTBOBAHUS CBOMX
rpaMMaTHYECKUX HABBIKOB HA PYCCKOM SI3bIKE KaK
WHOCTPaHHOM , GOpMYIMPOBaHMS LIeJIeH U 3a/1ad Ha
PYCCKOM $I3BbIKE B COOTBETCTBHUH C
rpaMMaTHYE€CKUMHU HOPMaMHU PYCCKOTO SI3bIKa

1.90.09.M16.01 ®duznyeckre 0CHOBEI
DIIEKTPOTEXHUKH

3Haer: TepMUHOIOTHIO, OCHOBHBIE ONPE/ICIICHUS
DJIEKTPOHHOM TEXHUKH; CYTh (PU3UUECKUX
MIPOLIECCOB, JIEKAUIUX B OCHOBE IPUHIINIIA JEHCTBUS
SJIEKTPOHHBIX MOJTYIIPOBOAHUKOBBIX TPUOOPOB;
CBOMCTBA Pa3JIU4HBIX MOJYTIPOBOIHUKOBBIX
NpUOOPOB U UX XapaKTEPUCTHKH; IPHUHLIUIIBI
CO3/1aHUS MOJIEJIEN MOTYPOBOAHUKOBBIX TPUOOPOB
U1 pelIeHus 3a1a4 MpodeCcCUOHANbHOM
NeSITeIbHOCTH YMeeT: BoiOupaTs 311eMeHThI
JIEKTPOHHBIX CXEM JUIsl PEIIEHUS TOCTaBICHHON
3a/1aui; aHAJIM3UPOBATh U OMMCHIBATh (PU3NUECKUE
[IPOLIECCBI, TPOTEKAIOIIUE B MOIYIIPOBOIHUKOBBIX
npubopax; NpaBUIbHO HHTEPIIPETUPOBATH
DKCIIEPUMEHTAJIbHBIE JAHHBIE C TEOPETUYECKUMU
MOJIOKEHUSIMU; TI01I0UPATh JINTEPATypHBIE
VCTOYHMKH ISl PELICHMS 3a/1a4 [10 TEMaTHKE
TaHHOM Y4eOHOM TUCIUIIIUHBI, HCTIOJIh30BaTh
KOMIBIOTEPHYIO TEXHUKY IpU 0()OPMIIEHUHU OTUETOB
mabopaTOpHBIX PabOT; MOJIETUPOBATH
PUHLNAININATIBHBIE JIEKTPOHHBIE CXEMBI C IIOMOIIBIO
KOMITBIOTEPHOU TeXHUKH VIMeeT nmpakTuuecKkui
OMBIT: DKCIEPUMEHTAIBLHBIMU UCCIIEJOBAHUAMHU
XapaKTEPUCTHUK U MPaBUIIBHOTO BbIOOpA
MOJTYIPOBOAHUKOBBIX IPUOOPOB; criocobaMu
YIIPABJICHUS 3JIEKTPOHHBIMU YCTPOMCTBAMU;
OCHOBHBIMH METOJIaMU OpPTaHU3ALNH
CaMOCTOSITEJIBHOTO OOy4EeHHS U CAMOKOHTPOJIS;
COBPEMEHHBIMH TEXHUUYECKUMHU CPENCTBAMU U
MH(GOPMAIIMOHHBIMHU TEXHOJIOTHSIMH B
npogecCHOHAIBHONW 00JIaCTH; MPUKIIAIHBIMU

[nporpamMmMamu JJid pCiCHrd MHXXCHCPHBIX 3aaa4




QJICKTPOHUKH U MOACIIMPOBAHUA DJICKTPOHHBIX CXEM

1.®.09.M5.01 DnexTpoHHBIE yCTPOICTBA U
CpEICTBa aBTOMATU3aINN

3HaeT: TepMUHOJIOTHIO, OCHOBHBIE ONPEEIICHNUS;
MPUHLIUIIBI JEHCTBUS U MaTEMaTUYECKOTO OMMCAHUS
JIEKTPOHHBIX AJIEMEHTOB CUCTEM aBTOMaTHU3alllH;
METO/bI pacyeTa MEKTPUUYECKUX IIeTel aHaT0rOBbIX
U IU(POBBIX JEKTPOHHBIX YCTPOICTB; METO/BI U
CpEeJCTBa aBTOMATU3ALIUN CXEMOTEXHHUUECKOTO
MOJEIIMPOBAHNS U IPOEKTUPOBAHUS IEKTPUIECKUX
CX€M; OCHOBBI KOHCTPYHUPOBaHUS
paZiOdIEKTPOHHOM anmnaparypbl BKIKOUas
[pa3pabOTKy MeYaTHBIX IUIaT; YCIOBHbBIE
rpadudeckre 0003HaYCHUS SIEKTPOHHBIX TPUOOPOB
U YCTPOWCTB; HM(POBBIE U AaHAJIOTOBBIE YCTPOWCTBA
DIIEKTPOHHON TEXHUKH; CIIOCOOBI MPeICTaBICHUS
nHGOpMAIH; OCHOBBI TUCKPETHON MaTeMaTHKU 1
anreOpbl JIOTUKHU; TOCYIapCTBEHHbIE CTaHIAPThI
MPaBUJI BBIMIOJIHEHUS JIEKTPUUECKUX CXEM; OCHOBBI
U(PPOBON ¥ UMITYJILCHON TEXHUKH; yCTPOUCTBA
COMpPSIKEHUSI ¢ 00BEKTOM /15l IU(PPOBBIX CUCTEM;
COBPEMEHHYIO 2JIEMEHTHYIO 0a3y 3J1eKTPOHUKH;
MHGOPMAIIMOHHYIO M OMOIuorpaguuecKyro
KYJBTYPY B 00JaCTH 3JIEKTPOHHOM TEXHUKU. YMEET:
Pemars ctangapTHbie 3a/1auu podecCrOHAIbHOMN
NesITeTIbHOCTH B 00J1aCTH 2IEKTPOHHON TEXHHKH;
MPOBOJIUTH aHAJIN3 U Pa3pabOTKy CTPYKTYPHBIX U
MIPUHLNIINATIBHBIX CXEM COBPEMEHHBIX
DIIEKTPOHHBIX YCTPONCTB; BECTH PacUEThI
DIIEKTPUUYECKUX LENei aHAIOTOBBIX U U(POBBIX
DIIEKTPOHHBIX YCTPONCTB; IPUMEHSATH METO/IbI
MOJIETTUPOBAHHUS TIPOLIECCOB U CUCTEM; BBIOHPATh
PIIEMEHTHI AIEKTPOHHBIX CXEM IS pEIICHUs
MOCTAaBJICHHOM 3a/1a41; UHTEPIPETUPOBATD
SKCIIEPUMEHTAJIbHBIE JJAHHBIE U CONIOCTABIIATD UX C
TEOPETUUYECKUMU TOJI0KEHUSIMHU; TPOEKTUPOBATH U
pa3pabaTkIBaTh NeYaTHbBIE TUIATHI TPOCTEHIINX
JIEKTPOHHBIX YCTPONCTB CUCTEM aBTOMAaTH3aLUY;
COCTAaBJIATh CXEMbI 3aMEIIEHUS PAITUYHBIX
IEKTPOHHBIX YCTPONCTB; IPOBOAUTH UCCIIEI0BAHUS
DIIEKTPOHHBIX CXEM C UCTIOJIb30BAaHUEM CPE/ICTB
CXEMOTEXHHUECKOTO MO/IEJMPOBAHUS TOI0UPaTh
TUTepaTypHbIE HICTOUHUKH I PEILIeHus 3a7a4 10
TEMaTUKE TAaHHON Y4eOHON AUCIUIITUHBI C
MpUMEHEeHHEM UH(POPMAIIIOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUHN U C yYETOM
OCHOBHBIX TpeOoBaHUI HH()OPMALIMOHHON
6e3onacHocTH. VIMeeT mpakTU4ecKuil OmbIT:
HacTtpolikoil 1 0TJIaIKOM 3JIEKTPOHHBIX YCTPOMCTB;
METOAMKAMH pacueTa 1 3KCIIEpUMEHTAIBHOTO
orpeziesieHUs] TapaMeTPOB AEKTPOHHBIX YCTPONCTB,
CHUHTE30M JIOTUYECKUX CXEM; COBPEMEHHBIMU
TEXHUYECKUMHU CpPeICTBaMU U MH(POPMALIMOHHBIMU
TEXHOJIOTHSIMU B IPO(eCCUOHATBHON 001acTH;
MPUKJIaJHBIMU [TPOTPaMMaMU JJIsl PEeIIeHUs
WH)KEHEPHBIX 3a/1a4 AEKTPOHUKU U MOETUPOBAHUS
SIIEKTPOHHBIX CXEM.

1.30.09.M11.01 OcHossl 3D MonennpoBaHust

3naer: MeTozbl NpoepoBaHus ¥ MOCTPOEHUS




N300paKeHUH TeOMETPUIECKUX PUTyp
TEXHOJIOIMUYECKOro 000PyIOBaHMsl, €ro JeTaneil u
y3J10B C UCIIOJIb30BaHUEM CPEICTB aBTOMATH3ALUU
POEKTUPOBAHUS U B COOTBETCTBUU C TEXHUUECKUM
3ajaHreM YMmeeT: AHamu3upoBarh Gopmy
[PEAMETOB B HaType U M0 YepTekaM Ha OCHOBE
METOJIOB MTOCTPOCHUS N300paKeHUN
reoMETpHUECKUX (PUTYyp, TPOEKTUPOBATH
TEXHOJIOTHYECKOE 00OPYI0OBaHUE C UCTIONB30BAaHHEM
CPEACTB aBTOMATH3aIMH1 IPOSKTUPOBAHUS U B
COOTBCTCTBHH C TCXHUYCCKHUM 3aJaHUCM Nwmeer
MPaKTUYECKUH ONBIT: Bianeer pemenruem
MCTPHUYCCKUX U NTO3UIINOHHBIX 3a/ia4, MCTOAAMU
POELMPOBAHUS U N300paKeHUS
[MPOCTPAaHCTBCHHBIX 00BEKTOB Ipu MpOBCACHNUN
pPacy€TOB 110 TUIIOBBIM METOAMKAM; HA OCHOBE
METOJIOB MTOCTPOCHUS N300paKeHUN
reOMETPHUECKUX (PUTYp MOXKET IPOEKTUPOBATH
TEXHOJIOTHYECKOE 00OPYIOBaHUE C UCTIONBb30BaHHEM
CTaHJAPTHBIX CPEJCTB aBTOMATU3ALIIH
IMPOCKTUPOBAHUA U B COOTBECTCTBUU C TCXHUYCCKUM
3aJlaHuEM

YaeOHas MpakTuKa (TEXHOJIOTHYECKast, IPOEKTHO-
TEeXHOJIOTHYecKas) (2 cemecTp)

3HaeT: - OCHOBHBIE TPOTPaMMHBIE CPEJICTBA,
MPUMEHSIEMbIE TTPU PELIEHUN KOHCTPYKTOPCKO-
TEXHOJIOTUYECKUX 3a71a4;, - OCHOBHBIC IPUHITUTIBI
paboTsl B coBpeMeHHbIX CAD-cuctemax;-
CoBpemennbie CAD-cuctemsl, ux
(YHKIIMOHATBHBIE BO3MOXXHOCTH JJISI
MPOEKTUPOBAHUS reoMeTpudeckux 2D- u 3D-
MojieJIel MAallIMHOCTPOUTENbHBIX U3IETUH; , -
Bo3MO)XXHOCTH pa3BUTHS COOCTBEHHOTO
00pa30BaHMs U COBEPIIICHCTBOBAHUS B
MPOU3BOJICTBEHHO-TEXHOJIOTUYECKOH chepe; YMeeT:
- cnionb3oBath coBpeMeHHbIE HHGOPMAITMIOHHBIE
TEXHOJIOTMH, IPUKIIaJHbIE TPOrPaMMHBIE CPEICTBA
MPU PEIIeHUH 3a7a4 MPOoPeCCUOHATHEHOM
nestenbHOCTH;, - Mcnonms3oBate CAD- -cucTeMBI
U1t 0OPMIICHHS TEXHOJIOTHUECKON TOKYMEHTAIIUU
Ha TEXHOJOTHYECKHUE MPOIECChl U3TOTOBICHUS
MaITUHOCTPOUTENbHBIX U3enuit;, — OnpenensiTe U
MCII0JIb30BaTh COOCTBEHHBIN MMOTEHIIMAT B
POM3BOACTBEHHO-TEXHOIOTUYECKOH 061acTu;
NmMeeT mpakTH4eCKuil ONbIT: - Mcrionb30BaHus
MPUKIATHBIX TPOrPAMMHBIE CPEACTBA IPU PELICHUU
KOHCTPYKTOPCKO-TEXHOJIOTHUECKHUX 3a]1au;-
Pa3pa0oTku penieHnii MpUKIaIHbIX 33139 B
nporpaMMHoii cpene Mathcad;, - Paspabotku ¢
npumenenneM CAD-cucteM yHUDHUITUPOBAHHBIX
KOHCTPYKTOPCKO-TEXHOJIOTHUECKUX PEIeHul; , -
Opranuzanuu coOCTBEHHOTO BpEMEHHU B poliecce

BBITIOJTHCHUA ITPON3BOACTBCHHBIX 3aJIaHI/II\/'I;

4. O0bém 1 BUABI YUeOHOI PadOTHI




OO6mast TpyA0€eMKOCTh JUCHIUIUIMHBI cOCTaBseT 4 3.¢., 144 4., 72,5 4. KOHTaKTHOMN

paboThI
Pacnipenenenue o cemectpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
4
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexmuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (FITN) IPYTHE BHIIBI 17 37
aymuTopHbIX 3aHsaTHil (I13)
JlabopatopHbie padotsI (JIP) 0 0
Camocmosmenvras paboma (CPC) 71,5 71,5
BrinonHeHne HHAMBUAYAIbHOTO IPOEKTA 71,5 71.5
KoHcynpranyuy u npoMeKyTo4Hast aTTeCcTalus 8,5 8,5
By koHTpoOs (3a4eT, qud.3a4et, IK3aMeH) - nud.3auer
5. ConeprkaHue TUCHMIIIMHBI
O0beM ayTUTOPHBIX 3aHITHH 11O
pa;;(_)ena HauMeHoBaHUE pa3ieioB TUCIUTLTHHBI BUZIaM B 9acax
Bcero JI 113 JIP
1 KoMIibtoTepHBIE IPOTPaMMBbI HHKEHEPHOTO U HAYYHOTO 4 ) ’ 0
aHaJM3a
Cosznanue reomerpuueckux mozeneid B ANSYS Design
2 8 4 4 0
Modeller
3 [[loctpoenue pacuetHoi ceTku B ANSYS Meshing 10 4 6 0
OcHoBbl paboTel B ANSYS Fluent. MeTozsr pacuera.
4 10 6 4 0
[TocToOpaboTKa.
5 MopenupoBanue TypOyJICHTHBIX TEUCHUH BSI3KOTO 2 12 10 0
TEIIONPOBOIHOTO ra3a
6  |MeTonbl MOAETUPOBAHUIO MHOTO(A3HBIX CPE. 10 4 6 0
5.1. Jlekuun
Ne Ne Koz-
HaumeHnoBanue uinm KkpaTkoe coiepKaHue JEKIIMOHHOTO 3aHATHUS BO
neKuuujpasaena HACOB
BBenenue B KoMIbloTepHOE MozenupoBanue. O030p OCHOBHBIX MPOTPaAMMHBIX
KOMIUIEKCOB KommbtoTepHoi nmxeHepun (CAE-cuctem). Bo3moxkHocTr u Mmomynu
1 1 . . 2
[TK ANSYS. CoBpemennsle cpeapl MozenupoBanust Ansys Aim, Discovery.
O60o10uka ANSYS Workbench.
[TpuHLIMIIBI cO3aHKs reoMeTpruecKkoi Moaenu. Onepanuu 1o co3IaHuI0 U
peAaKTUPOBAHUIO ICKM3a. TpexmepHble onepauuu. PenakrupoBanue
2 2 [reomeTpuueckoil Moaenu. Ummopt moxenei u3z BHemrHUX CAD-cuctem. 4
WHCTpYMEHTHI 715l IOUCKA, UCTIPABIICHHS OIIHMOOK U YIIPOILIEHHS MOJIETIEH,
CO3/IaHUE BHEITHUX M BHYTPEHHUX 00BEMOB.
OcHoBHBIE BU/IbI ceTOK. CTPYKTYpHpOBaHHAs, MHOTOOJIOYHAs, KOHPOPMHAs CETKH.
3 3 |Moayns ANSYS Meshing. Metoast noctpoenus cetku B 2D u 3D obmnactsax. 4
['moGanbHbIE U JIOKaJIbHBIE HACTPOHKHU. MHbsiunonnbie ciion. KoHTposb kauecTBa




CCTKH.

KpaTkoe BBeZIcHHE B BBIYUCIUTENIBHYIO a3pOTUAPOINHAMUKY: HCTOPUYECKUN
0030p, TPUMEPHI 3a/1a4. YpaBHEHUS KOHTUHYAJIBHOW Ta30BOM TUHAMHKH (Depa u
Hasre—Crokca), pemaemsie B mporpaMmmHoM nakete ANSY'S Fluent. Meton
koHEeUHbIX 00beMOB. Pemarenu ANSYS Fluent n oGnactu ux npyuMeHeHus.
['padmueckuii u TekcToBbIi nHTEpdeiics mporpammbl ANSYS Fluent. daiin
KypHasa. O630p 10CTYNHBIX (pru3nuecKkux Moaenel. 30Hbl ssueek. [locranoBka
FPaHUYHBIX YCJIOBUM JJI1 BHYTPEHHUX U BHEIIHUX 33]1a4 a3pOJMHAMUKH.
Coznanne otuetoB. Monutopsl. O6paboTka U BU3yalln3alys pacueTHBIX MOJIeH
teueHnt B ANSYS Fluent u ANSYS CFD-Post.

00630p Mozenelt TypOyaeHTHOCTH. MoJienupoBaHie IPUCTEHOYHON 00IacTH.
[‘paHMYHBIC YCIOBUS ISl TypOYICHTHBIX TapaMeTpoB. Bumsr TemmoooMeHa.
KOHBEKTUBHBIN U paUallMOHHBIN TEII000MEH, (a30BbIi epexo U ux
monenupoBanue B ANSYS Fluent. TerioBble rpaHUYHbBIE YCTIOBHSL.
HecTannoHapHble Te4eHUs, METObI pacueTa, 00paboTKa pe3yabTaToB.
MonenupoBaHUs Ta30BbIX TEUCHHUI C XUMHUUECKUMHU PEAKIUSIMHU.

[loaroToBieHHBIE 1 HENOJATOTOBJIEHHBIE cMecy. MoJielTi B3auMOAEHCTBUA
TypOYJIEHTHOCTH 1 XUMUU. [lonb30Barenbckue BoIpakeHus, GyHKIIUH, ypaBHEHUS
MepeHoca CKaspa.

MopenupoBaHue CONPSHKEHHBIX TEIUIOBBIX M a3poynpyrux 3az1ad B ANSY'S
Workbench u ANSYS Fluent. Co3ganue npoekrta conpsbkeHHOM 3a1auu B ANSY'S
'WB, ycraHoBKa cBs3ei MeXly MOIYJISIMU, UMIIOPT TPAaHUYHBIX U HAYaJIbHBIX

ycaoBuid. OJTHO- U JBYHANPaBIECHHOE COMPSKEHHUE.

5.2. llpakTyecKkue 3aHATHS, CEMHUHAPDbI

Ne
3aHATHA

No

paszena

HanmenoBaHue unm KpaTKO€ COACPIKAHUC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

1

1

Pabora B 0o60mouxke ANSYS Workbench.

2

2

Pa6ora B Mmomyne Design Modeler. Co3nanuto 3D Moneneii maccu u DIy muTelNs

Pa6ota B Moayne Design Modeler. Coznanue u penaktupoBanue 3D mozenei.
Yrpa)XHEHUE 110 UMITOPTY ¥ UCTIPABICHUIO TPEXMEPHON MOJIEIIH.

Pa6ora B Moxyne ANSYS Meshing. YnpakHeHue o NoCcTpOeHHUIO CETKU B
TpoitHuke TpyOs! 111 2D u 3D obnacreit

PaGora B Monyine ANSYS Meshing. YnpakHeHue mo nocTpoeHHIO pacueTHOM
cetku B 3D Mozenu rupokiianaHa.

KonTposbHas pabota o padore B moayisix Design Modeler u Meshing.

WuTepdeiic 1 ocHOBBI paboThl B porpamMme Fluent. PacueT cMerenus Xoia0aHo0M
1 ropsueit Boabl B TpoiiHUKe TpyObl. O6paboTtka pesynsratoB B ANSYS Fluent

PacueT TeueHHUST MHOTOKOMIIOHEHTHOM CMECH B MMOMCIICHUHU rapaxa C yucToM
MIaBY4YEeCTH U UCTOYHUKOB UMIMYyINbca. THCTpyMeHTHI MOCcTOOpabOTKH pe3ylbTaToB
pacueta B CFD Post

[Toaxmrouenne Mozesei TypOyIeHTHOCTH, HAaCTPOWKa MPUCTEHOUHBIX (PYHKIHA 1
BXOJHBIX YCIIOBHH JUTS TYpOYJIEHTHBIX MapaMeTpoB. Pacuer TypOymneHTHOTO
TEUEHHS 32 YCTYTIOM C MCIIOJIb30BAHNUEM JIByXIIapaMEeTPUUECKHX MOJIEIeH
TYpOYJICHTHOCTH

10

MeToabl pacyeTa HECKUMAEMBIX U C)KMMAeMbIX T€UeHUH. Pacuer BSI3KOro TeUeHUst
B OKPECTHOCTH adPOIMHAMUYIECKOTO TPOQHIISL.

11

Mozenu Termnoo0MeHa, 3a/laHre TeTUIOBBIX TPAHUYHBIX YCIOBHH, MOIKIIOYCHNE
NCTOYHHUKOB TCIIJIA B pvaeTHy}o O6J'IaCTI). Pacqu TCUCHUS B OerCTHOCTI/I
MeYaTHOW TUIATHI C YU€TOM UCTOYHHMKA TETUIOBBLICNICHUS 1 CONPSKEHHOTO
TeIIooOMeHa




12 5 MonennpoBaHUE TEUEHUN ¢ XUMUUYECKUMU peakuusaMu. Pacuer ropeHust Bonopoaa >
B BO3YLIHOM IIOTOKE
Pemenue conpsbxeHHbIX 3a1a4 B ANSY'S Fluent. MonenupoBanue paboTsl
13 5  |marT4yuKka JaBIEHHS U adPOYINPYTruX KojaeOaHUi MIIaCTUHBI, 3aKPETUICHHON OTHUM 2
KOHIIOM Ha TMOJIJTOKKE
14 6 |KonTponpHas paboTa MOAEIUPOBAHUIO MHOTO(DA3HBIX CPEJT 2
15 6  |BpimonHeHMe HHAMBUAYAIBHOIO POEKTA 2
16 6 [3amuTa mpoekTa 2
5.3. JIaboparopHbie padoThI
He npenycmorpeHnsl
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Brimonnenne CPC
Cnucok JmTepaTypsl (C yKa3aHHEeM Kon-
ITogsux CPC paszenos, ras, CTpaHuil) / ccbuika Ha  [CeMmecTp| BO
pecypc 4acoB
BrinmonaeHne nHAMBUAYaIbLHOTO poekTa  [cM. MHopmarmornHoe obecrneueHne 4 71,5

6. @oH/1 OLIEHOYHBIX CPEICTB /ISl POBeIeHHs TEKYIero KOHTPOJIsl YCIIeBaeMOCTH,
MPOMEKYTOYHOM aTTeCcTAlUNU

KonTponb kauecTBa 0cBOE€HUS 00pa30BaTEIbHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBeTcTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTposabHubie meponpusitus (KM)

Hazpanne Yun-
Ne | Ce- Bun Maxkc.| Ilopsnox HauMciaeHUs
KOHTpOJbHOTO |Bec THIBA-
KM|mecTp| KoHTpoOJIs Oamn OaioB
MEpOIPUATHS ercs B [TA
banapl HAYKUCIISIIOTCS 110
CJIeYIOIIEH CUCTEME:
1 Ummnopr cetku -10 OamioB
2 Co3naHue BbIpaXKeHUM
U] HAYaJIbHBIX U
rpaHUYHBIX yCI0BUi -10
0aJIoB
3 Coznanue BbipaxkeHuu -10
0aJIoB
Texyumit MonennpoBanue 4 Co3maHue rpaHuYHbBIX nudpepeHIpoBaHHbII
1| 4 Y Tewemns  [0,25) 100 HIHE I peHHp
KOHTPOJIb ycnoBuii - 10 6amios 3a4eT
JKUJIKOCTH

5 HacTpoiiku HadyaJbHbIX
3HaueHui -10 OannoB

6 Hactpoiiku mapameTpoB
ajanrauuu ceTku -10
0aJIoB

"7 Hactpoliku mapaMeTpoB
pemarens -10 6amioB

8 ITomyuenue penieHus ¢

oMot o ANSYS Fluent -




10 6anmoB

9 IIpocMOTp pe3yabTaTOB B
noctiporeccope ANSYS
CFXPost -10 6annos

10 Co3nanue BEKTOPHOTO
rpaduka ckopoctu -10
0aJIoB.

baibsl cyMMHUpYIOTCSI.
PeliTvHr = cymMmMapHbIT
6amt * 1%

Texymni
KOHTPOJIb

MonenupoBanue
TEYEHUS Ta3a

0,25

100

bayutel HaUUCHIAOTCA 110
CJIEYIOIIEN CUCTEME:

1 Ummnopr cetku -10 GamioB
2 Co3naHue BbIpaXXKeHUN
JUIS HauaJIbHBIX U
IrpaHUYHbIX yci10Bui -10
0ayIoB

3 Cosnanue BolpakeHu -10
0ayuIoB

4 Co3naHue rpaHUYHBIX
yciosuit - 10 Gamios

5 Hactpoiiku HagaJIbHbIX
3HaueHui -10 OamioB

6 Hacrtpoliku napameTpoB
aganTanuu ceTky -10
6amioB

7 Hactpoliku mapaMeTpoB
pemrarenst -10 6anaoB

8 [lomyuenue pemenus ¢
nomotsio ANSYS Fluent -
10 6annos

9 IIpocMOTp pe3ynasTaToB B
noctrapoueccope ANSYS
CFXPost -10 6amnoB

10 Co3nanne BEKTOPHOTO
rpaguka ckopoctu -10
0aJuIoB.

baisl cyMMUpYIOTCS.
PeliTuHr = cymmapHbIN
6amt * 1%

¢ depeHIINPOBAHHBIH]
3a4eT

[Tpome-
JKyTOUYHAs
arTecTanus

3auer

100

3adeT BBICTABIISICTCS I10
TEKYILLIEMY PEUTHHTY.
3aureno: 60-100% He
3auteHo: 0-59%

¢ depeHIIMPOBaHHbBIN
3a4er

Texyuuit
KOHTPOJIb

BrmmosraeHME
WHJUBUTyaJIbBHOTO
MPOEKTA.
Cosnmanue
TeOMEeTpUH

0,1

100

banel HAYUCISAIOTCS 1O
CIeAyIOUIEH CUCTEME:
100-85 6amoB - marepuan
paccMaTpuBaeMoro Bompoca
[PACKPBIT TOJTHOCTHIO.
Marepuall NpeCTaBIeH
rPaMOTHO, B SICHOU
JTOTH4eCKOM
[MOCJICIOBAaTEILHOCTH;
TOYHO M TIPO(HECCHOHAIBHO
HCTIONIB3YETCS

TCPMUHOJIOTHA,

nudpepeHITpoBaHHbII
3a4eT




MIPOIEMOHCTPUPOBAHO
YMEHHE OCHOBHBIE MTOIXO/TbI
CFD- monenupoBanus;
[POEMOHCTPUPOBAHO
YCBOEHHE paHee N3yYeHHBIX
COITyTCTBYIOILIUX
MaTepHaloB; pabora
[OJITOTOBJICHA B
OTBE/IEHHOE BpEMH, C
HEOOXOIMMBIMA
MOSICHCHUSIMU;
[POEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
yIeOHOW 1 HAyIHOU
TUTEpaTyphl; JOMYIICHBI
OJlHa — JIB€ HETOYHOCTH, HE
VCKa)KaIOIIHE CYTH OTBETa
Ha paccMaTpUBaeMble
BOTIPOCHI.

84-75 Ganna - marepuan
[paccMaTpuBaeMoro Bompoca
W3II0KEH
CHCTEMaTU3UPOBAHBI U
[1OCJIE/IOBATENBHO:
MIPOIEMOHCTPUPOBAHO
YMEHHE aHaJIN3UPOBaTh
MaTepHa, OJHAKO HE BCE
BBIBOJIbI HOCSIT
apryMEHTUPOBAHHBIN U
TOKa3aTEIbHBIN XapaKTep;
MIPOIEMOHCTPUPOBAHO
YCBOCHUE OCHOBHOM
nmuTepaTypsl; pabota
YIOBJIETBOPSIET B OCHOBHOM
TpeOOBaHUSAM Ha OLIEHKY
«5». HO TIPY 3TOM UMEET
MECTO OJIMH U3
HEJ0CTAaTKOB; B U3JIOKEHUU
TOMYIIEHbI HEOOIbIIINE
po0esIbl, He NCKA3UBIITHE
coziep)kaHue padoThl;
NOTYIIEHbI O/IUH - JIBa
He/oueTa MpH OCBEIEHUH
OCHOBHOT'O Marepuana
BOIIpOCA.

74-60 Oana - HETOJIHO WK
HETI0CJIeI0BATEILHO
M3II0KEHO CONEpKaHue
Marepuasa
[paccMaTpuBaeMoro
BOIIpOCA, HO
[POAEMOHCTPUPOBAHO
o0111ee MOHUMAaHuE
BOIIPOCOB,
[IPOIEMOHCTPUPOBAHBI
HABbIKU M YMEHMUS,




OCTaTOYHBIC IS
TaJIbHEUIIIET0 YCBOEHUS
MaTepuania; JTOMyIIeHbI
OIMMOKH B OTIPECTICHUH
MOHSITHIA, UCTIOJH30BAHHUH
TEPMHUHOJIOTMHU; BBISIBIICHbI
MpOOEIbl B 3HAHHSIX TI0
OCHOBHBIM CHCTEMaM U
TEXHOJIOTHYECKOMY
000pyI0BaHHUIO;
[POAEMOHCTPUPOBAHO
YCBOCHUE OCHOBHOM
TUTEPaTYPHIL.

MeHee 60 0auIoB - OTBET
[PEICTABICH HEMIOIHO WU
HE 110 CYTH
[paccMaTpuBaEMoOro
BOIpOCa; 0OHAPYKEHO
HE3HAHUE WIIH
HEMOHUMaHue OoNbIIEH HITn
HanOoJIee BAKHOU YacTH
y4eOHOTO MaTepuaia,
TpeOyeMoro mnpu
hopMHupoOBaHUT
KOHTPOJIUPYEMOM
KOMIIETEHITUN Y4eOHOTO
Kypca; JEKIIMOHHBII
MaTepual U MaTepuabl
OCHOBHO JINTEpaTypsl 110
KypcCy HE YCBOCHBI.

Texymni
KOHTPOJIb

Brmonaenue
WHJIUBUYJIBHOTO
MPOEKTA.
Co3nanue
pacyeTHOM CETKH

0,1

100

baibl HAYUCIAIOTCS 110
CIIEYIOIIEN CUCTEME:
100-85 6annoB - MaTepuan
[paccMaTpUBaEMOro Bompoca
[PACKpPBIT OJTHOCTHIO.
MaTtepual npeacTaBieH
rPaMOTHO, B SICHOU
JIOrM4€CKOM
[10CJIEJOBATEIHHOCTH;
TOYHO U POPECCHOHATHEHO
MCIIOJIB3YETCS
TEPMUHOJIOTHS;
[IPOZEMOHCTPUPOBAHO
YMEHUE OCHOBHBIE MOIXObI
CFD- monenupoBaHus;
[IPOAEMOHCTPUPOBAHO
YCBOCHHE paHee U3y4eHHbIX
COMYTCTBYIOILIUX
MaTepuaios; paboTa
[O/IFOTOBJICHA B
OTBEJICHHOE BpeMS, C
HE00XOTUMBIMU
MMOSICHEHUSIMH,
[IPOAEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU

yueOHOI 1 HayuyHOU

nudpepeHIMpOBaHHBIH]
3a4er




TUTEpaTyphl; JOMYIICHBI
OJlHa — JIB€ HETOYHOCTH, HE
MCKaXXaIOIIe CyTH OTBETa
Ha paccMaTpUBaeMble
BOTIPOCHI.

84-75 Ganna - marepuan
[paccMaTpuBaEMOro Bompoca
W3II0KEH
CUCTEMAaTU3UPOBAHBI U
[1OCJIE/IOBATENBHO:
[POAEMOHCTPUPOBAHO
YMEHHE aHaJIN3uPOBaTh
MaTepua, OIHAKO HE BCE
BBIBOJIbI HOCSIT
apryMEHTUPOBAHHBIN U
TOKa3aTEIbHBIN XapaKTep;
[POJEMOHCTPUPOBAHO
YCBOCHUE OCHOBHOM
muTepaTypsl; pabota
YIOBJIETBOPSIET B OCHOBHOM
TpeOOBaHUSAM Ha OLIEHKY
«5». HO TIPY 3TOM UMEET
MECTO OJIUH U3
HEJ0CTaTKOB; B U3JIOKEHUU
NTOMYIIEHbI HEOOIbIIIHE
po0esIbl, He NCKA3UBIITHE
coziep)kanue padoThl;
NOTYIIEHbI O/IUH - JIBa
He04eTa P OCBEIICHUH
OCHOBHOT'O Marepuana
BOIIpOCA.

74-60 Oana - HETIOJIHO WU
HEIOCJICIOBATEIHLHO
M3II0KEHO CONEpKaHue
MaTepuaia
paccMaTpuBaEeMoro
BOIIpOCA, HO
[IPOEMOHCTPUPOBAHO
o01iee MOHUMaHKE
BOIIPOCOB,
[POEMOHCTPHUPOBAHBI
HABBIKU U YMEHMUS,
OCTaTOYHBIC IS
TaJIbHEUIIIET0 YCBOSHUS
MaTepuana; JTOMyIIeHbI
OIMMOKH B OTIPECTICHUH
MOHSITHIA, UCTIOTH30BAHHUH
TEPMHUHOJIOTMU; BBISIBIICHbI
MpOOEITbl B 3HAHHSIX TIO
OCHOBHBIM CHCTEMaM U
TEXHOJIOTHYECKOMY
000pyI0BaHHUIO;
[POEMOHCTPUPOBAHO
YCBOCHUE OCHOBHOM
TUTEPaTyPHIL.

MeHee 60 0aJuIoB - OTBET




[PEICTABICH HEIIOIHO WU
HE 10 CYTH
[paccMaTpuBaeMoro
BOIpOCca; 0OHAPYKEHO
HE3HAHUE WIIH
HEMOHUMaHue OoNbIIEH HITn
HanOoJIee BaKHOU YacTH
y4eOHOTO MaTepuaia,
TpeOyemMoro mnpu
hopMHupoOBaHUT
KOHTPOJIUPYEMOM
KOMIIETEHITUN Y4eOHOTO
Kypca; JICKIIMOHHBIN
MaTepual U MaTepuaibl
OCHOBHO JINTEpaTypsl 110
KypcCy HE YCBOCHBI.

Texymni
KOHTPOJIb

BrmmosraeHmE
WHJUBUTyaJIbBHOTO
MPOEKTA.
Cosmanue
pacyeTHON
MOJICIIH
MIPOBE/ICHHE
MOJIETTUPOBAHUS

0,1

100

bayutel HaUUCHIAOTCA 110
CIIEYIOIIEN CUCTEME:
100-85 6annoB - MaTepuanl
[paccMaTpuBaEMoro Bopoca
[PaCKpPBIT OJTHOCTHIO.
MaTepHa npecTaBlIeH
rPaMOTHO, B SICHOU
JIOrMYeCKON
[10CJIEJOBATEIHHOCTH;
TOYHO U IPO(ECCHOHATBHO
MCIIOJIb3YETCS
TEPMHUHOJIOTHS;
[IPOEMOHCTPUPOBAHO
YMEHHE OCHOBHBIE TIOAXOBI
CFD- monenupoBaHus;
[IPOAEMOHCTPUPOBAHO
YCBOCHHE paHee U3yUeHHbIX
COITYTCTBYIOILIUX
MaTepuaios; paboTa
[IOJrOTOBJICHA B
OTBEJICHHOE BpeMS, C
HEOOXOTUMBIMHU
MOSICHEHUSIMU;
[IPOAEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
yueOHOI 1 HayuyHOU
TUTEpaTyphl; JOMYILEHBI
OJlHa — IB€ HETOYHOCTH, HE
MCKa)Karolle CyTH OTBETa
Ha paccMaTpUBaeMble
BOIIPOCHI.

84-75 Gama - Mmarepuan
[paccMaTpuBaEMoro Bompoca
W3JI0KEH
CUCTEMAaTU3UPOBAHBI U
[10CJIEJOBATENBHO:
[IPOAEMOHCTPUPOBAHO
YMEHHUE aHAIU3HPOBATh
MaTepual, OIHAKO HE BCe

BbIBOJbI HOCSAT

G hepeHIIMPOBAHHBIT
3aueT




apryMEHTUPOBAHHBIN U
TOKa3aTEIbHBIN XapaKTep;
[POJEMOHCTPUPOBAHO
YCBOCHUE OCHOBHOM
muTepaTypsl; pabota
YIOBJIETBOPSIET B OCHOBHOM
TpeOOBaHUSAM Ha OLIEHKY
«5». HO TIPY 3TOM UMEET
MECTO OJIUH U3
HEJ0CTAaTKOB; B U3JIOKEHUU
TOMYIIEHbI HEOOIbIIIHE
poOeIbl, He NCKA3UBIITHE
coziepikanue paboThl;
NOTYIIEHbI O/IUH - JIBa
He04eTa P OCBEIICHUH
OCHOBHOT'O Marepuana
BOIIPOCA.

74-60 Oana - HETIOJIHO WK
HEIOCJICIOBATEIHHO
M3II0KEHO CONEpKaHue
MaTepuaia
[paccMaTpuBaeMoro
BOIIpOCA, HO
[POEMOHCTPUPOBAHO
o01iee MOHUMAaHKE
BOIIPOCOB,
[POEMOHCTPHUPOBAHBI
HABBIKU U YMEHMUS,
TOCTaTOYHBIC ISt
TaJIbHEUIIIET0 YCBOSHUS
MaTepuana; JTOMyIIeHbI
OIMMOKH B OTIPECTICHUH
MOHSITHIA, UCTIOTH30BAHUH
TEPMHUHOJIOTHU; BBISIBIICHbI
MpOOEIbl B 3HAHUSIX TIO
OCHOBHBIM CHCTEMaM U
TEXHOJIOTHYECKOMY
000pyI0BaHHUIO;
[IPOJEMOHCTPUPOBAHO
YCBOCHUE OCHOBHOM
TUTEPaTYPHI.

MeHee 60 0auIoB - OTBET
[PEICTABICH HEIIOIHO WU
HE TI0 CYTH
[paccMaTpuBaEMoOro
BOIpOCca; 0OHAPYKEHO
HE3HAHUE WIH
HEMOHUMaHue OoNbIIEH HITn
HanOoJIee BAKHOU YacTH
y4eOHOTO MaTepuaia,
TpeOyeMoro mnpu
hopMHupoOBaHUT
KOHTPOJIUPYEMOM
KOMIIETEHITUN Y4eOHOTO
Kypca; JEKIIMOHHBII
MaTepuasl U MaTepuabl




OCHOBHO JINTEpaTypsl 110
KypCy HE YCBOCHBI.

Texymni
KOHTPOJIb

Brinonuenue
VHIUBHyaJIEHOTO
MIPOEKTA.
[ToctobpaboTtka u
aHaJN3 JTaHHBIX
pacuera.

0,1

100

baibl HAYUCAIOTCS 110
CIIEYIOIIEH CUCTEME:
100-85 6annoB - MaTepual
[paccMaTpuBaEMoro Bompoca
[PACKpPBIT OJTHOCTHIO.
MaTepua NpeacTaBiIeH
rpaMOTHO, B SICHOU
JTIOrM4€CKOM
[10CJIEJOBATEIHLHOCTH;
TOYHO U IPO(ECCHOHAIBHO
MCIIOJIB3YETCS
TEPMHUHOJIOTHS;
[IPOAEMOHCTPUPOBAHO
YMEHHE OCHOBHBIE TIOAXOABI
CFD- monenupoBaHus;
[IPOAEMOHCTPUPOBAHO
YCBOCHHE paHee U3yYeHHbIX
COITYTCTBYIOILIUX
MaTepuaios; paboTa
[IOJrOTOBJICHA B
OTBEJICHHOE BpeMS, C
HE00XOUMBIMU
MMOSICHEHUSIMU;
[IPOAEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
yueOHOI 1 HayuyHOU
TUTEpaTyphl; JOMYILEHBI
OJlHa — IB€ HETOYHOCTH, HE
MCKa)KarolIe CyTH OTBETa
Ha paccMaTpHUBaeMble
BOIIPOCHI.

84-75 Gamna - Mmarepuan
[paccMaTpuBaEMoro Bompoca
V3JI0KEH
CUCTEMAaTU3UPOBAHBI U
10CJIEJOBATENBHO:
[IPOAEMOHCTPUPOBAHO
YMEHHE aHAIU3UPOBATh
MaTepual, OIHaKO HE BCe
BBIBOJIbI HOCSIT
apryMEHTUPOBAHHBIN U
TOKa3aTeJIbHBIA XapakTep;
[IPOAEMOHCTPUPOBAHO
YCBOCHUE OCHOBHOU
nuTeparypsl; pabora
YIAOBJIETBOPSIET B OCHOBHOM
TpeOOBaHUSAM Ha OLEHKY
«5». HO TIpU 3TOM UMEET
MECTO OJIMH U3
HEJ0CTaTKOB; B U3JI0KEHUU
TOTYIIIEHbI HEOOIBIIHE
po0eJbl, He NCKAa3UBILNE
coZiep>kaHue padoTHI;

JONYIICHBI OIUH - IBd

nudpepeHIMpOBaHHBIH]
3a4er




He04eTa P OCBEIICHUH
OCHOBHOT'O Marepuana
BOTIpOCA.

74-60 Oana - HETIOJIHO WX
HEIOCJICIOBATEIHHO
M3II0KEHO CONEpKaHue
MaTepuaia
[paccMaTpuBaeMoro
BOIIpOCa, HO
[POEMOHCTPUPOBAHO
o0Iiee MOHUMAaHKE
BOIIPOCOB,
[POEMOHCTPHUPOBAHBI
HABBIKU U YMEHMUS,
TOCTaTOYHBIC ISt
TaJIbHEUIIIETO YCBOEHUS
MaTepuania; JTOMyIIeHbI
OIMMOKH B OTIPECTICHUH
MOHSITHIA, UCTIOTH30BAHHUH
TEPMHUHOJIOTUU; BBISIBIICHbI
MpOoOEIbl B 3HAHUSIX TI0
OCHOBHBIM CHCTEMaM U
TEXHOJIOTHYECKOMY
000pyI0BaHHUIO;
[POAEMOHCTPUPOBAHO
YCBOCHUE OCHOBHOM
TUTEPaTyPBHI.

MeHee 60 0auioB - OTBET
[PEICTABICH HEMIOIHO WU
HE TI0 CYTH
[paccMaTpuBaEMoOro
BOIpOCa; 0OHAPYKEHO
HE3HAHUE WIIH
HEMOHUMaHue OoNbIIEH HITn
HanOoJIee BAKHOU YacTH
y4eOHOTO MaTepuaia,
TpeOyemMoro mnpu
hopMHupoOBaHUT
KOHTPOJIUPYEMOM
KOMIIETEHITUN Y4eOHOTO
Kypca; JEKIIMOHHBII
MaTepual U MaTepuaibl
OCHOBHO JINTEpaTypsl 110
KypcCy HE YCBOCHBI.

Texymni
KOHTPOJIb

Bremonnenune
WHIUBUTYJTEHOTO
MIPOCKTA.
Odopmnenue
oT4yeTa

0,1

100

bamiel HAYUCHSIOTCS 1O
CIEAYIOLIEH CUCTEME:
100-85 6annoB - MaTepuan
[paccMaTpUBaEMOro Bompoca
[PACKPBIT TIOJTHOCTHIO.
MaTtepual npeacTaBieH
rpaMOTHO, B SICHOU
JIOTM4YEeCKOM
[MOCJICIOBATEILHOCTH;
TOYHO U POECCHOHATHEHO
HCTIONTB3YETCS

TCPMUHOJIOTHA;

G hepeHIMPOBAHHBIT
3aueT




MIPOIEMOHCTPUPOBAHO
YMEHHE OCHOBHBIE MTOIXO/TbI
CFD- monenupoBanus;
[POEMOHCTPUPOBAHO
YCBOEHHE paHee N3yYeHHBIX
COITyTCTBYIOILIUX
MaTepHaloB; pabora
[OJITOTOBJICHA B
OTBE/IEHHOE BpEMH, C
HEOOXOIMMBIMA
MOSICHCHUSIMU;
[POEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
yIeOHOW 1 HAyIHOU
TUTEpaTyphl; JOMYIICHBI
OJlHa — JIB€ HETOYHOCTH, HE
VCKa)KaIOIIHE CYTH OTBETa
Ha paccMaTpUBaeMble
BOTIPOCHI.

84-75 Ganna - marepuan
[paccMaTpuBaeMoro Bompoca
W3II0KEH
CHCTEMaTU3UPOBAHBI U
[1OCJIE/IOBATENBHO:
MIPOIEMOHCTPUPOBAHO
YMEHHE aHaJIN3UPOBaTh
MaTepHa, OJHAKO HE BCE
BBIBOJIbI HOCSIT
apryMEHTUPOBAHHBIN U
TOKa3aTEIbHBIN XapaKTep;
MIPOIEMOHCTPUPOBAHO
YCBOCHUE OCHOBHOM
nmuTepaTypsl; pabota
YIOBJIETBOPSIET B OCHOBHOM
TpeOOBaHUSAM Ha OLIEHKY
«5». HO TIPY 3TOM UMEET
MECTO OJIMH U3
HEJ0CTAaTKOB; B U3JIOKEHUU
TOMYIIEHbI HEOOIbIIINE
po0esIbl, He NCKA3UBIITHE
coziep)kaHue padoThl;
NOTYIIEHbI O/IUH - JIBa
He/oueTa MpH OCBEIEHUH
OCHOBHOT'O Marepuana
BOIIpOCA.

74-60 Oana - HETOJIHO WK
HETI0CJIeI0BATEILHO
M3II0KEHO CONEpKaHue
Marepuasa
[paccMaTpuBaeMoro
BOIIpOCA, HO
[POAEMOHCTPUPOBAHO
o0111ee MOHUMAaHuE
BOIIPOCOB,
[IPOIEMOHCTPUPOBAHBI
HABbIKU M YMEHMUS,




OCTaTOYHBIC IS
TaJIbHEUIIIET0 YCBOEHUS
MaTepuania; JTOMyIIeHbI
OIMMOKH B OTIPECTICHUH
MOHSITHIA, UCTIOJH30BAHHUH
TEPMHUHOJIOTMHU; BBISIBIICHbI
MpOOEIbl B 3HAHHSIX TI0
OCHOBHBIM CHCTEMaM U
TEXHOJIOTHYECKOMY
000pyI0BaHHUIO;
[POAEMOHCTPUPOBAHO
YCBOCHUE OCHOBHOM
TUTEPaTYPHIL.

MeHee 60 0auIoB - OTBET
[PEICTABICH HEMIOIHO WU
HE 110 CYTH
[paccMaTpuBaEMoOro
BOIpOCa; 0OHAPYKEHO
HE3HAHUE WIIH
HEMOHUMaHue OoNbIIEH HITn
HanOoJIee BAKHOU YacTH
y4eOHOTO MaTepuaia,
TpeOyeMoro mnpu
hopMHupoOBaHUT
KOHTPOJIUPYEMOM
KOMIIETEHITUN Y4eOHOTO
Kypca; JEKIIMOHHBII
MaTepual U MaTepuabl
OCHOBHO JINTEpaTypsl 110
KypcCy HE YCBOCHBI.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLEHUBAHUSA

Bua npomexxyTouHOR Ipomesypsa MpoBeIeHEA Kpurepun
aTTeCcTaluu OIICHUBAHUS
OneHka 3a 5K3aMEH pacCUUTHIBAETCS IO PEUTHUHTY
oOyuaronierocs o AMCUUIUIMHE R71 Ha OCHOBE pelTHHIa 110
TeKyIeMy KOHTposito Rrek ¢popmyne: Rni=Rrek, rue
Rrex=0,25 KM2+0,25 KM3+0,1 KM4+0,1 KM5+0,1
KM6+0,1 KM7 paccunuTbhIBaeTCs Ha OCHOBE 0alIOB,
N B cooTBeTcTBHM
g hepeHIMPOBAHHBII HaOpaHHBIX 00YUYAIOIIUMCS IO PE3yJbTaTaM TeKYIIEeTo I 2.5 2.6
3a4eT KOHTPOJISl C Y4ETOM BecoBoro kodddunuenta. CTyneHT MonoKens

BIIPABE YAYUIIUTh CBOM PE3ybTaT MPH CIAYH MPOMEKYTOUHON
arrectanuu. [lIkama mepeBoma pedTHHTA B OLICHKY:
«O1nuno» - Rk = 85...100%; «Xopomo» - Rk = 75...84%:; «
VYnosnerBopurenbHo» - Rk = 60...74%; «
HeynosnersopurensHo» - Rk =0...59%.

6.3. ITacoprt goHIa OLIEHOYHBIX CPEACTB

KommereHnun

Pesynbrarel 00yueHus

3HaeT: OCHOBHBIC MaTeMaTHYECKHUE MOJCIHU THAPOra3oaAuHaMHYCCKUX

YK-2 [IPOLIECCOB; IPUHIIUIIBI JUCKPETU3ALUN YPABHEHUI T'MAPOra30IMHAMUKY;

AJITOPHUTMBI YUCJICHHBIX peHICHI/Iﬁ; OCHOBBLI IIOCTPOCHUSA BBIYUCIIUTCIIbHBIX




CCTOK; OCHOBBI MapaJlJICJIbHBIX BBIYHCICHUI U OIITUMM3AIINHU
BbIYUCIIUTEIIBHBIX IIPOUCCCOB,; IMPUHIIUITBL O6pa6OTKI/I BHU3YaJIbHBIX JaHHBIX

'YmeeT: GopMyaupoBaTh MaTeMaTHIECKUE MOJICIH JIJIsT KOHKPETHBIX
THJIPOra30JUHAMHYECKUX 3a/1a4; BEIOMPATh ONTHUMAJIbHBIC YUCIICHHBIC

VK-2 MCTOJbI U aJITOPUTMBI JJIA ITOCTABJICHHBIX 3a4a4; IPOBOAWUTH aHAJIU3

yCTOfI‘IPIBOCTH " CXOOUMOCTHU YHUCJIICHHBIX CXCM,; HHTCPIIPETUPOBATH
PE3YIbTAaThl PAaCUCTOB; OLCHUBATH IMOTPEIIHOCTU MOACIUPOBAHUSA U
KOPPCKTHUPOBATH BBIYUCIIUTCIILHBIC ITAPAMCTPBL

meeT npakTuueckuii onbIT: HaBbIkK padoTel ¢ CFD nporpamMmamu;
MoCTOOpabOTKa JaHHBIX: MOCTPOEHUE TpaUKOB, aHUMAIH,

VK-2 M30MOBEPXHOCTEN; OTIIA/IKA BBIYMCIUTEIBHBIX MOJIEIIEN IPU PACXOAUMOCTH [+ [HHHH
PELICHHI; UCTIOIB30BAHUE CYNIEPKOMIIBIOTEPHBIX CUCTEM ISl PECYPCOEMKHUX
pacueToB; pabOThl B KOMaHe HaJl IPOEKTaMHU

3HaeT: OCHOBHBIC MaTeMaTHYECKHUE MOJCIU THAPOra3oaAuHaMHYCCKUX
[MPOLCCCOB,; NPUHIMIILI JUCKPETU3AIUN ypaBHeHI/If/'I ruapora3ouHaMUuKu,
VK-6 AJITOPHUTMBI YUCJICHHBIX pe].HeHHﬁ; OCHOBBLI ITOCTPOCHUA BBIYUCIIUTCIIBHBIX -+
CCTOK; OCHOBBI MapaJlJICJIbHBIX BBIYHCIICHUN M OIITUMH3AIINH
BbIYHCIIMTCIIbHBIX IMTPOICCCOB, IIPUHIIUIIbLI O6pa6OTKI/I BHU3YAJIbHBIX JaHHBIX

YMmeeT: GopMynupoBaTh MaTEMaTHUYECKUE MOAEIH J1JIsi KOHKPETHBIX
THJIPOra30JMHAMHYECKUX 3a]1a4; BEIOMPATh ONTHUMAJIbHBIC YUCICHHBIC
METObl ¥ AJITOPUTMBI JIJIs1 TIOCTABICHHBIX 33/1a4; POBOAUTH aHATH3
YCTOMUHUBOCTH U CXOAMMOCTH YHCIEHHBIX CXEM; HHTEPIPETUPOBATh
pe3ybTaThl PACYETOB; OI[EHUBATH MOTPEIIHOCTH MOJIETUPOBAHUS U
KOPPEKTUPOBATh BEIUUCIUTEIbHBIE TAPAMETPHI

YK-6

lMeeT mpakTu4eckuii onbIT: HaBbIKK padoTel ¢ CFD nporpamMmamu;
MoCcTOOpabOTKa JaHHBIX: MOCTPOEHKE TpadUKOB, aHUMAIH,

YK-6 MN30II0BEPXHOCTEN; OTIIA/IKa BBIYUCIUTEIBHBIX MOJENIEH IPU PACXOAUMOCTH | [H+
pELIEHUI; UCIIOJIB30BAHUE CYITEPKOMITBIOTEPHBIX CUCTEM JUJIS PECYPCOEMKUX
pacyeToB; pabOThl B KOMaH/I€ Ha/l IPOEKTaMH

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
IMPUIIOKCHUAX.

7. YueOHO-MeToAMUYecKOe 1 HH(OPMAIIMOHHOE OOecriedeHUue TUCIMIITIMHBI

IleuaTHas yyeOHO-MeTOAMYECKAS JOKYMEHTALMS
@) OCHOBHAs TUumMepamypa:
1. bacoB K. A. ANSYS : cnpas. nonb3oBarens / K. A. bacos. - 2-e uzn.,
crep.. - M. : IMK-IIpecc, 2012. - 639 c. : ui.
2. Kamnyn A. b. Ansys B pykax uHxeHepa : pakT. pyk. / A. b. Karmutys,
E. M. Mopo3os, M. A. Ondepoena ; npeauci. A. C. [llagckoro. - U3na. ctep.. - M. :
URSS : JIMBPOKOM, 2014. - 269 c. : un.

0) OononHumenvbHas Iumepamypa:

1. BonxoB E. A. Uucnennsie MeTossl : yaeobHoe mocodbue / E. A. Bonkos.
- 5-e u3n., crep.. - CI16. u ap. : Jlans, 2008. - 248 c. : u.

2. Cenos JI. 1. MexaHuKa CIIOIIHOM Cpeibl : YUEeOHUK ISl YH-TOB U
BTYy30B: B2 1.. T. 1. - 4-¢ u3n., ucnp. u go.. - M. : Hayka, 1983. - 528 c. : un.

3. PamuxoB B. 1. YUucnenHsie METOABI pelieHust PU3NIECKUX 3aad :
VYue6. nocodue / B. U. Pamuxkos, A. C. Pomans. - CII6. u ap. : Jlans, 2005. - 204,
[1] c. : mn.

6) ome4yecnmeeHHble U 3apy6€9fCHbl€ IHCYPHAJIbL NO ()ucuunﬂuHe, umerouiuecs 6 oubnuomexe:




He npenycMoTpenbt

2) MemoouuecKkue YKazaHus 01 Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL.
1. Bomnkos, E. A. Yucnennsie MeTobl : yueOHOE ocodue it By30B / E.
A. BonkoB. — 6-e u3j., ctep. — Cankr-IlerepOypr : Jlanp, 2021. — 252 ¢. —
ISBN 978-5-8114-7899-6. — TekcT : anexkTpoHHbIH // JIaHb : 2IEKTPOHHO-
oubmmoreuynas cucrtema. — URL: https://e.lanbook.com/book/167179

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. Bonkos, E. A. UucneHnnble MeTO/IBI | ydeOHOE ocobue aiisg By30B / E.
A. BonkoB. — 6-¢ uzn., crep. — Cankr-IlerepOypr : Jlansp, 2021. — 252 c. —
ISBN 978-5-8114-7899-6. — TekcT : 21eKTpoHHbIH // JIaHb : 2€KTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/167179

JJIEKTPOHHAs Y4eOHO-MeTOANYeCKAs TOKYMEHTAIUsA

HaumenoBanue
No Brn peeypeas | bubnmorpaduyeckoe onrcanme
JUTEPaTyPHI AIIEKTPOHHOH
bopme
MeTtoandeckue MeToa ConpsKEHHBIX TPagueHTOB. MHOTOCETOUHbBIN
1 Mocooust st ObC u3narenscTBa [MeTO : yaeOHO- METOAMYECKOe Tocodue / cocTtaBuTenu P.
CaMOCTOSATEIbHOMN Jlanb K. Hapumanos [u np.]. — Tomck : TT'Y, 2019. — 19 ¢. —
paboTHI CTy/IEHTA Tekcr : anexkTpoHHsIi https://e.lanbook.com/book/148671

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreUeHMS:

1. Microsoft-Office(6eccpouno)

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

[Tepeyens ncnonap3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH()OPMAIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Texakcnept(04.02.2024)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHue I CIUTITUHBI

OcHoBHOE 000pyIOBaHKE, CTEH/IbI, MAKEThI, KOMITBIOTEPHAS] TEXHHKA,
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