FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

PykoBonuTenbs HanpaBieHUs

s ;
%% SreKTpoHHH

oVpry HOa

[comy o
om0

0B I1. A.

movpa
30.04.2025

CBEJIEHMS O BIIAJIEJIBLIE 1911

B crcTeMe

PABOYAS ITPOI'PAMMA

ﬂ. A. T'amoB

aucurIiuHbl 1.0.07.M9.02 Cpencra BEIUMCIUTENBHON THAPOTA30IMHAMUKHI
s Hanpasiaenus 22.03.02 Merautyprus

ypoBeHb bakanaBpuar
¢popma o0yueHust ouHas

kaenpa-paspadorumk [vapasnuka 1 rupONHEBMOCUCTEMbI

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO
noarotoBku 22.03.02 Mertamtyprusi, yTBepKIEHHBIM MTpUKa3oM MUHOOpHAYKH OT

02.06.2020 Ne 702

3aB.xadenpoii pazpaboTynka,

K. TCXH.H.

Pazpabotuuk nmporpamMmel,
K.TE€XH.H., JIOTICHT

oxmmeanmsiii 1911, xpanmtes B cereme
HHOTO JOKyMeRTO0G0pOTa

CBEJIEHMS O BIIAJIEJIBLLE 31T
x C. 10,

khsi
30.04.2025

YenssOMHCK

J1. ®. Xabaposa

C. 1O. butronkux



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

3HAEeT: OCHOBHBIE MaTEMaTU4YECKHE MOAEIIN
UIPOra30lMHAMUYECKUX MTPOLIECCOB; MPUHIIMUIIBI
TMCKpETHU3allui YPAaBHEHHUM T'MAPOra30IMHAMUKY;
QJITOPUTMBbI YHCIEHHBIX PELICHU; OCHOBBI
[MOCTPOECHUS BBIYUCIUTEIBHBIX CETOK;

Ymeet: (hopMynupoBaTh MaTeMaTu4eCcKue MOJEIIN
111 KOHKPETHBIX THAPOra30AMHAMUYECKHX 33]1a4;
BHIOMPATh ONTUMAJIbHBIE YHCIICHHBIE METOIBI U
QJITOPUTMBI JUIsl IOCTABJIEHHBIX 3a]1a4; IPOBOIUTH
QHAJIN3 YCTOMYMBOCTH U CXOAUMOCTH YMCIIEHHBIX
CXEM;

VmeeT mpakTUYecKuil onbIT: HaBbIKK pabotsl ¢ CFD
MporpaMmmMaMu; MocToopaboTKa TaHHBIX:
oCTpoeHue rpadukoB, aHUMaIHUii,
M30II0BEPXHOCTEN; OTIIA/IKA BBIYUCIUTENBHBIX
MOJEJIEN IPU PACXOJAUMOCTH PELIEHUN;

VYK-2 Crioco6eH ornpenensaTs KpyT 3a7ad B paMKax
MOCTABJICHHOM LIEJIM ¥ BBIOMPATh ONITUMAJIbHBIE
CHOCOOBI UX PEIeHHsI, UCXO/Is U3 AEUCTBYIOIINX

IIPABOBBIX HOPM, UMEIOIIHUXCS PECYPCOB U
OTpaHUYECHUH

3HAeT: OCHOBBI IAPaJUIEIbHBIX BBIYUCICHNUN U
ONTUMU3ALNH BBIYUCIUTEIBHBIX MPOLECCOB;
NPUHIMIB 00pab0TKK BU3YabHBIX JJAHHBIX
'YMeeT: HHTEepIIPETUPOBATh PE3YJIbTaThl PACUETOB;
OLICHUBATh IIOTPEIIHOCTU MOACIUPOBAHUS U
KOPPEKTUPOBATh BBIUUCIUTEIBHBIE TAPAMETPBI
MeeT pakTU4eCKUN OIIBIT: UCIIOIb30BaHUE
CYyNEPKOMIBIOTEPHBIX CUCTEM ISl PECYPCOEMKHX
pacyeToB; pabOTHl B KOMaH€E HaJl MPOEKTaMH

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

3. Mecro nucuuninubl B ctpykrype OII BO

| HepequL NpCAIICCTBYIOINX AUCHUIIINH, | HepequL MOCJICAYIOMIUX JUCIHILJINH,




BUJIOB pabOT y4eOHOTro IyIaHa

BUJIOB paboT

1.0.07.M15.01 Coznanue uudpoBbIX Moaemei
nmeraneil m Mmexaun3MoB B CAD-cucremax,
1.®.07.M4.01 [udpoBsie MeTOABI 00PaOOTKH
MPOCTPAHCTBEHHBIX JIaHHBIX,

1.0.07.M3.01 YnpaBneHne KOMMYHUKALUAMH,
1.0.07.M13.01 KoHKypeHTHBIE PBIHOYHBIE
CTPYKTYPbI 1 MEXaHU3MbI UX 0OecIieueHus,
1.0.07.M2.01 CoBpeMeHHBIE METO/IBI
KOMITBIOTEPHOTO T€OMETPUYECKOTO MOJEIINPOBAHNS,
1.0.07.M12.01 Cencopsl 1 fMHaAMHAYECKUE
N3MEpEeHUs,

1.0.07.M10.01 ITpakTryeckas rpaMMaTHKa
[PYCCKOTO fA3bIKa KAK HHOCTPaHHOIO,
1.0.07.M7.01 OcHOBBI OpraHu3aiuu padbounx
[IPOLIECCOB MOPIIHEBBIX JBUTATEIEH,
1.0.07.M16.01 ®uznyeckue 0CHOBBI
HIIEKTPOTEXHHUKH,

1.0.07.M17.01 OcHOBBI cy1eOHO-3KCTIEPTHOM
NESATENIBHOCTH,

1.®.07.M5.01 DnekTpoHHBIE YCTPOICTBA U
CpeAcTBa aBTOMAaTH3allNY,

1.0.07.M11.01 OcnoBsl 3D monenupoBaHus,
@J1.04 OcHOBBI KOPIIOPATUBHOM KYJIBTYPHI,
1.0.07.M1.01 ba3oBble KOHIIETIIIUH JTOTHCTHYECKOTO
yIpaBlIeHUs,

1.0.07.M9.01 IIpuknagHas rusporazoJuHaMHuKa,
1.0.07.M14.01 LludpoBoe MonenrpoBaHUEe
MEXaHHU3MOB,

1.0.07.M8.01 I'enepanus u Banuaanus uaeu
TEXHOJIOTMYECKOTO cTapTana

1.9.07.M5.03 KoMIbIOTEPHBIE U TPOMBIIIIIEHHBIE
uHTep(dechl U ceTw,

1.®.07.M11.03 OcHOBBI TPOMBIILIEHHOTO AU3aliHa,
1.®.07.M3.03 Opranu3aiiys KOMaHJIHONW pabOTHI,
1.9.07.M17.03 DkcniepTHbIE UCCIIEIOBAHUS
TTOKYMEHTOB,

1.©.07.M10.03 IIpakTuueckasi CTUIMCTHKA HAYYHOU
peun,

1.9.07.M2.03 OCHOBBI apXUTEKTYPHO-
TM3aHEPCKOTO TPOEKTUPOBAHMS,

1.9.07.M14.03 PacueTsl Ha NPOYHOCTb,

1.0.03 ®unocodus,

1.9.07.M13.03 Opranunzanus 3aKynokK TOBapoB,
paboT, yCIyT OTASIbHBIMU BUIaAMHU FOPUIAMYECKUX
Tu,

1.®.07.M4.03 MOHUTOPHUHT 3KOJOTHYECKOTO
COCTOSIHUS 3€MeIlb B YCIIOBUSIX TOPOJICKOI Cpelibl,
1.®.07.M8.03 buszHec-mMoaens craprarna,
1.0.07.M16.03 DnexrpoobopynoBaHue
MPOMBIIUICHHBIX TMPEIMPUATHI U YCTaHOBOK,
1.0.06 IlpaBoBenenue,

1.®.07.M9.03 MoaenrpoBaHUE TUAPABINIECKUX U
MTHEBMaTHYECKUX MAIIIKH,

1.0.07.M15.03 Texnonoruueckoe
pOrpaMMHUpPOBaHHE,

1.®.07.M7.03 MoaenrpoBaHre MaT€pUaIoB B
JIBUTATEJICCTPOCHUHU: TIOITyUYEeHHUE, CTPYKTYPa,
CBOICTBA,

1.0.02 Metonas! ananu3a 1 00paboTKH
YKCTIEPUMEHTAJIbHBIX JTaHHBIX,

1.9.07.M12.03 NHTEIIEKTyalIbHBIE CUCTEMBI
yIpaBIeHUs] pOOOTOTEXHUIECKIMH KOMILIEKCAMH,
1.©.07.M1.03 YnpasneHue npon3BOACTBEHHBIMU

[poncccaMu B JIOTUCTUKE

TpC6OBaHI/I$I K «BXOHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJILTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTLINAH:

JlucuuIinHa

TpeboBanus

1.4.07.M1.01 ba30oBrle KOHIEOIINH JIOTUCTUYECKOTO
YIIPABJICHUS

3HAeT: TEOPETUUECKUE OCHOBBI IOTUCTHUECKOTO
yIIpaBICHUS, IPUHIUIIBI OPTaHU3aLUU U
yIpaBJICHUS LETSIMU ITOCTABOK, METOJIBI
OINTUMU3ANHU JIOTUCTUICCKHUX ITPOLUECCCOB,
KPUTEPHUH OLIEHKU 3PPEKTUBHOCTH JTOTHCTUUECKHX
OTepalnii, ClI0COOBI CO3aHUs IEHHOCTH IS
KOHEYHOTO TIOTPEOUTEsI Yepes3 JIOTHCTUIECKOES
yIpaBlIeHuEe YMEET: aHAIU3UPOBATh JIOTHCTUYECKHUE
MPOIIECCHI B LIEMSX MOCTABOK, BBISBIIATH POOIEMBI
N «Y3KHC MECTa» B JIOTUCTUYCCKUX OIICpaluiax,
NPUMEHSTH 0a30BbIC KOHIICTIIIH JIOTHCTUYECKOTO
YHPaBJICHUA JJI1 ONITUMH3AalHU ITPOLECCOB,
PAaCcCUHMTHIBATH KIIFOYEBBIC TOKA3ATEIIH

A (hEKTUBHOCTH JIOTUCTUICCKON JCSITCITLHOCTH,




pa3pabaThIBaTh U BHEAPSTH MEPHI 110 TTOBHIIICHUIO

A PEeKTUBHOCTH TOTUCTUYECKUX oreparuii imeer
MPAKTHYECKUIA OMBIT: PA0OTHI C HHCTPYMEHTaAMU H
METOJIaMH JIOTHCTUYECKOTO aHAIIN3a, TUTAHUPOBAHUS
U KOOPJMHAIINH JJOTUCTHYECKIX OTepaIuii,
TPUHSTHS PEIICHUHA B YCJIOBUSX HEONPENEIEHHOCTH
Y I3MEHYMBOCTH BHEIIHEH CpeJlbl, MOHUTOPHUHTA H
KOHTPOJISI BBITTOJTHEHUST JIOTUCTHYECKUX IJIAHOB H
3a/1a4, B3aMMOJICHCTBUS C YYACTHUKAMH LIETIH
MIOCTaBOK JIJIsl 00€CIIeUeHUs COTJIACOBAHHOCTH U

A (HEKTUBHOCTH OTIepaIHii

1.0.07.M10.01 IIpaktnyeckas rpaMMaTHKa
PYCCKOTO sI3bIKa KaK MHOCTPAHHOTO

3HaeT: crocoObl HOPMYTUPOBKY LIETH U 3a71a4 Ha
[PYCCKOM $I3bIKE B COOTBETCTBUU C
rpaMMaTHYE€CKUMHU HOPMaMHU PYCCKOTO SI3bIKA,
MpHUEMBI TNIAHUPOBAHUS U BBICTPAUBAHU
TPAeKTOPUH MPO(HECCHOHATBHOTO PA3BUTHS
(coBepILIEHCTBOBaHMS TPAMMATHYECKHUX HaBBIKOB Ha
PYCCKOM $I3bIKE KaK HHOCTPAaHHOM) YMeeT:
(bopMynHpoBaTh LENH U 33]a4 Ha PYCCKOM SI3bIKE B
COOTBETCTBUU C IPAMMATUYECKUMHU HOPMAMHU
[PYCCKOTO $I3bIKa, a TaKXKe UCXO/I U3 JEHCTBYIOLINX
[IPABOBBIX HOPM, HUMEIOIIHUXCS PECYPCOB U
OrpaHUYEHUH, MJIAHUPOBATh U BBICTPAaUBaTh
TPAEKTOPHUIO CBOETO NMPO(HECCHOHATIBHOTO Pa3BUTHS
(coBepILIEeHCTBOBaHMS TPAMMATUYECKHUX HaBBIKOB Ha
PYCCKOM $I3bIKE KaK HHOCTPAHHOM) Ha OCHOBE
HABBIKOB CAMOKOHTPOJISI MIMeeT npakTuiecKkui
OMBIT: (HOPMYIIMPOBAHUS LIeJIeH U 3a/1a4 Ha PYCCKOM
S13bIKE B COOTBETCTBUU C IPAMMAaTHUYECKUMU
HOpMaMH PYCCKOTO S3bIKa, IUTAHUPOBAHUS
TPAeKTOPUH Pa3BUTUS U COBEPIICHCTBOBAHUS CBOMX
rpaMMaTHYECKUX HABBIKOB HA PYCCKOM SI3BIKE KaK
WHOCTPaHHOM

1.®.07.M11.01 Ocnossl 3D MonenrpoBaHus

3HaeT: MeTozbl NpoeUpOBaHUs U TOCTPOEHUS
N300paKeHUI TeOMeTpUIECKUX QUryp
TEXHOJIOTMYECKOro 000py0BaHuUs, €0 JIeTanel u
y3J10B C UCIIOJIb30BaHUEM CPEICTB aBTOMATH3aLU1
MIPOEKTUPOBAHUS U B COOTBETCTBUH C TEXHUYECKUM
3ajaHleM YMmeeT: AHaIu3upoBarh Gopmy
[IPEIMETOB B HATYPE U 110 YEepTEKaM Ha OCHOBE
METOJI0B NTOCTPOCHUS N300paKeHUH
reoMeTpUYeCcKuX QUryp, MpoeKTUPOBATh
TEXHOJIOTMYECKOE 000PYI0BaHUE C UCTIOJIb30BaHHEM
CPEICTB aBTOMAaTU3allUY IPOEKTUPOBAHUS U B
COOTBETCTBUH C TEXHUUYECKHUM 3aaHueM Mmeet
MIPaKTUYECKUH ONBIT: Biageer pemenneM
METPUUYECKHUX U MO3UIIMOHHBIX 33134, METOJaMHU
MPOCIIMPOBAHUS U NU300PAKECHHS
POCTPAHCTBEHHBIX OOBEKTOB IPU MPOBEJCHUN
[Pac4€TOB 110 TUIIOBBIM METOAUKAM; Ha OCHOBE
METOJI0B NTOCTPOCHUS N300paKeHUH
reoMeTpUYeCKUX QUTryp MOXKET IPOEKTHPOBATh
TEXHOJIOIMYECKOe 000PYI0BaHUE C UCTIOJIb30BaHHEM
CTaHJAPTHBIX CPEJACTB aBTOMATU3AIUN
MIPOEKTUPOBAHUS U B COOTBETCTBUH C TEXHHUUYECKUM
3a1aHNEM




1.0.07.M15.01 Coznanue uudpoBbIX Moaemei
nerane u Mexauu3sMoB B CAD-cucrteMax

3HaeT: METOJI0B CO3JIaHMsI HU(POBBIX MOJEIEH
netranei u MexauusMoB B CAD-cuctemax Ymeer:
npuMeHATb CAD-cuctemsl U1 IPOEKTUPOBAHUS
neTaned 1 MEXaHU3MOB MAIlMHOCTPOUTEIBHOTO
Ha3HayeHus VIMeeT NpakTUYECKUI OIBIT: IPUEMaMHU
co3nanus 1udpoBeix Moaeneld B CAD-cuctemax

1.®.07.M5.01 DnekTpoHHBIE YCTPOICTBA U
CpeICTBa aBTOMATU3ALIUN

3HaeT: TepMUHOIOTHIO, OCHOBHBIE ONPEIETICHUS;
MPUHLIMIIBI JEHCTBUSA M MAaTEMaTUYECKOIO OMMCAHMS
DJIEKTPOHHBIX 3JIEMEHTOB CUCTEM aBTOMATU3ALINH;
METO/IbI pacyeTa JIEKTPUYECKUX LIETIEN aHAJIOTOBbIX
U [IUPPOBBIX IEKTPOHHBIX YCTPOUCTB; METO/IBI U
CpENCTBA aBTOMATU3aLUU CXEMOTEXHUUECKOTO
MOJZIETTMPOBAHMS U POEKTHUPOBAHUS AEKTPUUIECKHUX
CXEM; OCHOBBI KOHCTPYUPOBAHUS
PaIMO3IIEKTPOHHOM anmapaTrypbl BKIrO4Yast
pa3pabOTKy MEYaTHBIX IJIAT; YCIOBHbIE
rpaduueckrie 0003HaYEeHUS AIEKTPOHHBIX TPHUOOPOB
U YCTPOMCTB; U(PPOBBIE M AHAJIIOTOBHIE YCTPOICTBA
PIIEKTPOHHON TEXHUKHU; CIIOCOOBI MTPEICTaBICHUS
UH(OPMAIIH; OCHOBBI TUCKPETHONW MaTeMaTUKU 1
areOpbl JIOTUKH; TOCYAapCTBEHHBIE CTaHIAPTHI
[IPaBUJI BBIIIOJTHEHUS JJIEKTPUYECKUX CXEM; OCHOBBI
(G POBOI U UMITYJILCHOW TEXHUKH; YCTPOHCTBA
COIPSDKEHHSI ¢ 0OBEKTOM JIJIsl HU(POBBIX CHCTEM;
COBPEMEHHYIO 2JIEMEHTHYIO 0a3y JIEKTPOHUKH;
UH(POPMAITMOHHYIO U OUOIHOrpaduuecKyto
KYJIBTYpY B O0JIaCTH 3J€KTPOHHOUW TEXHUKH. YMEET:
Perrath cranAapTHBIE 33Ja4K PO ECCHOHATBHOM
eI TEIbBHOCTH B 00JIACTH 3JI€KTPOHHOU TEXHUKH;
NPOBOANUTH aHAJIN3 U Pa3pabOTKy CTPYKTYPHBIX U
MPUHIUINATBHBIX CXEM COBPEMEHHBIX
DJIEKTPOHHBIX YCTPOMCTB; BECTH PACUYETHI
QIIEKTPUYECKUX 1IeTIel aHAIOTOBBIX U LIU(PPOBBIX
DJIEKTPOHHBIX YCTPOMCTB; IPUMEHSATH METO/IBI
MOJIETMPOBAHUS MTPOLIECCOB U CUCTEM; BEIOUPATH
DJIEMEHTBI JJIEKTPOHHBIX CXEM I PELICHUS
MMOCTABJIEHHOM 3a]1a4l; HHTEPIIPETUPOBATH
DKCIIEPUMEHTAJIbHBIE JAHHBIE U COIIOCTABIIATD UX C
TEOPETHYECKUMH MTOJIOKEHUSIMU; TPOEKTUPOBATH U
pa3pabarkIBaTh ME€YaTHbIE IJIATHl TPOCTEHIITNX
SJIEKTPOHHBIX YCTPOMCTB CUCTEM aBTOMATU3ALINH;
COCTaBIISATH CXEMbI 3AMEILCHUS PA3JIMYHbBIX
SIIEKTPOHHBIX YCTPOMCTB; MPOBOAUTH UCCIIEI0BAHNS
DJIEKTPOHHBIX CXEM C UCIIOJIb30BAHUEM CPEIICTB
CXEMOTEXHHUECKOTO MOJIETUPOBAaHUS OAOUpaTh
JTMTEpaTypHbIE UICTOUHUKH I PEILIEHUS 3aa4 110
TEMaTHUKe JTaHHON y4eOHOU MTUCIIUTIITUHBI C
NpUMEHeHHEeM HH()OPMaIIHOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUHI U C YYETOM
OCHOBHBIX TpeOOBaHUI MH()OPMAIIMOHHOM
Oe3omacHocTH. MIMeeT mpakTUYeCKU OMBIT:
Hactpolikoil 1 0TJIaIKOM 2JIEKTPOHHBIX YCTPOMCTB;
METOJIMKAMM pacyeTa U SKCIEPUMEHTAIBHOTO
OIPEIEICHUS TapaMETPOB DJIEKTPOHHBIX YCTPOMICTB,
CHHTE30M JIOTUYECKUX CXEM; COBPEMEHHBIMU

TCXHUYCCKUMU CPCACTBAMHU U I/IH(i)OpMaI_II/IOHHLIMI/I




TEXHOJIOTHSIMU B IPO(EeCCUOHATBHON 00IacTH;
[IPUKJIAJHBIMH IPOTPAMMAaMHU IS PEILIEHUS
WHXCHEPHBIX 3a/]1a4 WIEKTPOHUKU U MOJEIUPOBAHHUS
DJIEKTPOHHBIX CXEM.

1.0.07.M17.01 OcHOBBI cy1eOHO-3KCTIEPTHON
NesITeIbHOCTH

3HaeT: TEOPETHUECKHUE OCHOBBI IKCIIEPTOJIOTHH,
TPaJIUIMOHHBIX KpUMHHATIHCTUYECKHX DKCIIEPTHU3;
'YMeeT: IpUMEHSATh COBPEMEHHbIE METO/IbI U
BO3MO)KHOCTH CY/I€OHBIX dKcriepTus; meer
MPAKTUYECKHUM ONBIT: IPUMEHEHUS OTYyYEHHBIX
3HaHUil B 001aCTH CyaeOHON SKCIIEPTOIOTHH;

1.90.07.M16.01 ®duznyeckre 0CHOBEI
DIIEKTPOTEXHUKHU

3HaeT: TepMUHOIOTHIO, OCHOBHBIE ONPEIETICHUS
PIIEKTPOHHON TEXHHUKH; CYTh PU3HMUECKUX
[IPOLIECCOB, JIEKAIIMX B OCHOBE IPUHIIUNA JEHCTBUSA
DJIEKTPOHHBIX TOJTYTPOBOITHUKOBBIX TPUOOPOB;
CBOMCTBA Pa3JINYHBIX NOJYIIPOBOJIHUKOBBIX
MPUOOPOB M MX XaPAKTEPUCTUKHU; TTPUHITUTIBI
CO3/1aHUS MOJIENICH MOTYTPOBOAHUKOBBIX TPUOOPOB
1S peleHus 3a/1a4 npodeCcCUOHATbHON

e TeNIbHOCTH. YMeeT: Boioupars 3eMeHThI
PIIEKTPOHHBIX CXEM JIJISI PEIICHUS TOCTABIECHHON
3a/1aui; aHATH3UPOBATh U OMHCHIBATh (PU3UUECKUE
MPOLECCHI, MPOTEKAIOIIUE B MOTYTPOBOJHUKOBBIX
npudopax; MpaBUIHLHO HHTEPIIPETUPOBATH
SKCIIEPUMEHTAJIBbHBIE JAHHBIE C TEOPETUYECKUMU
MOJIOKESHHUSIMHI;, TTIOI0UPATh JINTEPATypPHBIE
VICTOYHUKH JIJI PELICHHS 33/1a4 IO TEMATUKE
MaHHOU yueOHOW AMCIUILINHBL; UCTIOIb30BaTh
KOMITBIOTEPHYIO TEXHUKY MPU OPOPMIICHUU OTYETOB
1abopaTOPHBIX pabOT; MOJEITUPOBATH
MPUHLIMIUAIBHBIE AIEKTPOHHBIE CXEMBI C TOMOILBIO
KOMITBIOTEPHOM TEXHUKH MIMeeT npakTuyeckuii
OTIBIT: DKCIIEPUMEHTAILHBIMU UCCIICI0BAHUSIMH
XapaKTePUCTHUK U MPaBUIBHOTO BBIOOpA
MOJIYITPOBOHUKOBBIX MPUOOPOB; CIIoco0aMu
YIIPABIICHUS JIEKTPOHHBIMU YCTPONCTBAMMU;
OCHOBHBIMHM METO/IAMU OpTaHU3aLHHI
CaMOCTOSITEIBHOTO OOYYEeHUS U CAMOKOHTPOJIS,
COBPEMEHHBIMU TEXHUYECKUMU CPEACTBAMH U
WHGOPMAITMOHHBIMH TEXHOJIOTHSIMH B
npodeccroHaIbHOM 00J1aCTH; MPUKIIATHBIMU
porpaMmMaMu JUIsl peLIEHUsI MHKEHEPHBIX 3a]1a4
PIEKTPOHUKY U MOAETUPOBAHUS AIEKTPOHHBIX CXEM

1.0.07.M2.01 CoBpemeHHBIE METO/IbI
KOMITBIOTEPHOTO T€OMETPHUIECKOTO MOCITUPOBAHUS

3HaeT: MeToabl MPOCIMPOBAHUS U TTOCTPOECHUS
N300paKEHUI TEOMETPUIECKUX (PUryp
TEXHOJIOTUYECKOT0 000PY/I0OBaHUs, €ro JAeTanei u
Y3JI0B C UCIIOJIb30BAHUEM CPEACTB aBTOMAaTU3aIluU
MPOCKTUPOBAHUS U B COOTBETCTBUH C TEXHUYECKUM
3ajanreM. 3HaeT TpeboBanus ctangaproB ECKJI Ha
COCTaBJIeHHE U O(POPMIICHUE TUTIOBOM TEXHUYECKOM
TOKyMEHTAIUH JeTanei, COOPOYHBIX CIUHHMII U
DIIEMEHTOB KOHCTPYKIUH. YMeeT: AHATU3UPOBATh
dbopMy TIpeIMETOB B HAaType U 0 YepTekaMm Ha
OCHOBE METOJIOB OCTPOCHUS M300paKeHUN
reoOMETPUUYECKUX (PUTyp, MPOEKTUPOBATH
TEXHOJIOTUYECKOE 000PYI0BAaHUE C UCIIOIH30BAHUEM

CPCACTB ABTOMATHU3alIMU ITPOCKTUPOBAHUA U B




COOTBETCTBUU C TEXHUUYECKUM 3aJlaHUEM. YMEET
COCTaBJIATH U OPOPMIISATH TUIIOBYIO TEXHHUUECKYIO
TOKYMEHTAIMIO Ha OCHOBE MCIIOJIb30BaHUS
WH(GOPMAIIMOHHBIX TEXHOJIOTUH, B TOM YHUCIIE
COBPEMEHHBIX CPEJICTB KOMIIBIOTEPHOU rpadukw,
rpadudecku 0ToOpakarb reOMeTpUIeCcKrue 00pasbl
n3nennii. imeer npaktuyeckuid oneIT: Brnageer
pelIeHneM METPUYECKHUX U MO3ULIMOHHBIX 3a/1a4,
METOJaMH MTPOCIIUPOBAHUS U N300pakeHUs
MPOCTPAHCTBEHHBIX OOBEKTOB MPU MPOBEACHUN
[pPacy€TOB 11O TUIIOBBIM METOAMKAM; Ha OCHOBE
METOZOB MTOCTPOEHUS N300pakeHU!
reOMETPUUYECKHUX (QUTYP MOXKET IPOSKTUPOBATH
TEXHOJIOTHYECKOE 000PYI0OBaHHE C UCTIOIb30BAaHUEM
CTaHJAPTHBIX CPEJICTB aBTOMATHU3AIII
MPOEKTUPOBAHUS U B COOTBETCTBUH C TEXHUYECKUM
3agaHreM. B coorBercTBuM ¢ TpeboBanusmMu ECKJ]
Ha OCHOBE 3HaHUS TpadUYeCKUX MaKETOB yMEET
MPUMEHSATH HOBbIE KOMITBIOTEPHBIE TEXHOJIOTUU MPU
COCTaBJICHUU KOHCTPYKTOPCKOM TOKYMEHTAIlU!
u3nenus «3D-Monens - 2D-ueptéx»

1.9.07.M7.01 OcHOBBI Opranu3anuu padboInx
MPOIIECCOB TIOPITHEBBIX IBUTATEINCH

3HaeT: TeOPETHUECKHUE OCHOBBI pabOYHX MPOIECCOB
TOPITHEBBIX JIBUTATEJICH; IPUHITUIIBI OPTaHH3AIHH
pabounx MPOIECCOB U METOABI UX pacueTa YMEeT:
TEOPETUIECKUE OCHOBHI pab0OYUX MPOIIECCOB
MOPIITHEBBIX JIBUTATEIICH; MPUHITUIIBI OPraHU3AIHH
[pabovHX MPOIIECCOB M METOBI UX pacueTa Mmeer
MPAKTHYECKUHA OMBIT: TEOPETHUECKUE OCHOBBI
[paboYHX TPOIIECCOB MOPITHEBBIX JBUTATEIICH;
MPUHIIUIIBI OpPTaHU3AIUU Pa0OYHX TPOIECCOB U
METOIBI MX pacyeTa

1.9.07.M9.01 Ilpuknagnas ruapora3ofiMHaMuKa

3HAET: OCHOBHBIC IOHATHUS U 3aKOHBI
rUAPOra30IMHAMHUKN; OCHOBBI MAaTEMATUYECKOTO
MOJICTTUPOBAHMS; IPUHIIUIIBI PAOOTHI €
BBIYMCIUTEIbHBIMU IPOrPAMMHBIMH ITAKETAMU;
(bU3HKO-MaTEMaTUIECKHUE ACTIEKTHI MOICIIUPOBAHUS
MIPOLIECCOB B BBIUUCIUTEIBHBIX TPOTPAMMHBIX
MakeTax YMeeT: MPUMEHATh YUCIICHHBIE METOBI IS
pelIeHus 3a/1a4 TuAPOra3oIMHAMUKY;
QHAJTM3UPOBATH U HHTEPIIPETUPOBATH PE3YJIBTATHI
pacyeToB; MPOEKTUPOBATh BBIYNCIUTEIbHBIE
SKCIIEPUMEHTHI; ONTUMHU3UPOBATH BEIUUCIUTEIbHBIC
npotecchl IMeeT mpakTHUeCKUN OMBIT:
npakTuueckas padora ¢ CFD nakeramu; pa3paboTka
npocteix CFD Moneneil; Bepudukanus v Baauaanus
UHCIICHHBIX MOJIEIEH

@J1.04 OcHOBBI KOPIIOPATUBHOMN KYJIBTYPbI

3HAET: TCOPETUUCCKUE U MMPAKTUICCKUE 3HAHUS 00
OCHOBaX KOPIIOPATHBHOM KYJIBTYPHI U JIEJIOBOTO
OOIIeHMS., OCHOBHI JIOKYMCHTHPOBAHHUS B JICIIOBOM
chepe B chepe u B cBOCH Oymyreit
po¢eCCHOHANBHON AEITETBHOCTH, TEOPETUIECKHE
U MPaKTHYECKUE 3HAHUS 00 OCHOBAaX
KOPIIOPATHBHON KYJIBTYPhI H JISJIOBOTO OOIIECHUS.
YMeeT: BeCTH JIelioBoe OOIICHNE B COOTBETCTBHH C
HOpMaMH KOPIIOPATUBHOM KYJIETYPBI OpraHH3aIHH. ,

MMPUMCHATb OCHOBHBLIC ITPHUHITUIILI ICJIOBBIX




OTHOLIEHUH, IPUMEHATH OCHOBHBIE IIPAaBUJIA
JTUKETA MPOBEACHUS KOPIOPATUBHBIX MEPONIPUATUI
lMmeeT NpakTU4EeCKUN OIIBIT:

1.0.07.M3.01 YnpaBneHrne KOMMYHUKaUAMU

3HaeT: BUJbl PECYPCOB U OTPaHUUYEHUI, OCHOBHBIE
METOIbl OLIEHKH Pa3HbIX CIIOCOOOB peIIeHUS
npogecCHOHANIBHBIX 3a/1a4, UCXOIS U3
NEHCTBYIOLIUX MTPABOBBIX HOPM, UMEIOIIIMXCS
PECYPCOB M OTPAaHUYCHUH; CTIEHUDUKY,
[Pa3HOBUAHOCTH, MHCTPYMEHTBI U BO3MOKHOCTH
COBPEMEHHBIX KOMMYHHUKAaTUBHBIX TEXHOJIOTUH JUIs
aKaJeMHUYECKOT0 U MpodheccCHoHaTbHOTO
B3aMMOJIEUCTBUS YMEET: yCTaHABINBATh
KOMMYHHKAIIH, 00eCTIeYrBaloIINe YCIECIIHYIO0
paboty B mpoekTax MiMeeT npakTH4ecKHii OIbIT:
BJa/IeTh METOAUKAMH pa3pabOTKH 1eNd U 3a7a4
NpOeKTa Ha OCHOBE 3((EKTUBHBIX KOMMYHHUKAIIHI;
[pa3paboTKH KOMMYHHUKAIIHOHHOM CEeTH st
peanu3aly CBOEH poJid U B3aUMOJIEHCTBUS BHYTpU
KOMaH/bl

1.0.07.M12.01 CeHcopbl 1 AMHAMHYECKHUE
3MEPEHUS

3naer: CocTaBIsATh U3MEPUTEIBHBIE CXEMBI,
BBIOUpATh CPEJICTBA U3MEPEHUS YMeEeT:
Vcrionb30BaHus CPEACTB U3MEPUTEIBHON TEXHUKH,
00pabOTKHU M aHAIN3a PE3YJIbTaTOB U3MEPEHUI
lMeeT MpakTUYECKUI OIIBIT:

1.®.07.M8.01 I'enepanus u Bamuaanus uaeu
TEXHOJIOTUYECKOTO cTapTrarna

3HAET: MOHITHE U UHCTPYMEHTbI TEXHOJIOTMUECKOTO
Ou3HECa; MpolecC IUIAHUPOBAHUS, IPOESKTUPOBAHUS
U pa3pabOTKH TEXHOIOTHN YPPEKTUBHOTO
MPOU3BOJICTBA MTPOYKTOB TEXHOJIOIMYECKOTO
peIIPUHUMATENIBCTBA; OCHOBBI IU3aiIH-MbIIIJICHUS
1 METOJIbl TEHEPUPOBAHUS UJIEH YMEET:
reHEpUPOBATh TEXHOJIOTMUECKUE OU3HEC-UIEN U
MIPOBOAUTH X MaPKETUHIOBYIO BAJIUJALIMIO,
[pa3zpabarkIBaTh IUIaH Ipolecca customer
development; onpenensTh MOIXOISAIIIE
WHCTPYMEHTBI MAPKETUHTA JUIsl PEIICHUs 3a]1a4
PBIHOYHOTO MPOABIIKEHUS Ou3Hec-unen Mmeet
MPAKTUYECKHUM ONBIT: CEIEKIUN TEXHOIOTMUECKUX
Ou3HEC-UIeH MO Pa3IUYHBIM KPUTEPHUSIM B YCIOBHSIX
[PECYPCHBIX OTpaHUYCHUH, BAJIMIallud OU3HEC-UIEH,
MIPOBEICHUSI MAPKETHHIOBBIX UCCIIEI0BAHUM

1.®.07.M4.01 [udpoBbie MeTOABI 00PaOOTKH
[POCTPAHCTBEHHBIX JAHHBIX

3HaeT: o0nyro KiaccupuKaImio
reornH(OPMAIMOHHBIX TPOTPAMMHBIX KOMITJIEKCOB;
OCHOBHBIE COBPEMEHHBIE BUJIbI T€OIE3MYECKOTO U
KapTorpadu4ecKoro mporpaMMHOTO 00ECTICUCHHS,
BO3MO’KHbIE HanpasieHus ucnoib3oBanus [ MC B
KaueCTBE UCTOYHUKOB OTKPHITON K UCTIOIH30BAHHIO
UHPOPMAITUH. YMEET: OCYIIEeCTBISITh OCHOBHBIC
BUJIbI T€0/IC3MUECKUX U3MEPEHUI ¢
WCTIOJIb30BaHUEM DIICKTPOHHBIX TaXEOMETPOB,
re0Ie3UIECKUX CITyTHUKOBBIX IPUEMHHUKOB,
JTa3epHBIX TATBHOMEPOB B O0JIACTH CTPOUTEIIHCTBA.
NMeer npaktuyeckuii onbIT: OOpabOTKU JaHHBIX
reo/Ie3NIeCKUX U3MEPEHUH ¢ UCTIOIb30BAaHHEM
00IIeT0 YHUBEPCAIBLHOTO U CIIEITUAITBHOTO
WHCTPYMEHTAIFHOTO MPOTPaMMHOTO 00€CIICUCHUS;

BBITIOJIHATH OTACIIBbHBIC BUABI UMHUTAIIMOHHOI'O




MonenupoBanus cpenctsamu I'MC-nporpaMMHbIX
IaKETOB.

1.0.07.M14.01 Iludporoe MonenrpoBaHUEe
MEXaHHU3MOB

3HAET: 3HAET TEOPETUUECKUE OCHOBBI M METO/IbI
IU(POBOTO MOJIECTUPOBAHUS MEXAaHUIECKUX CUCTEM
'YMeeT: pa3pabarbiBaTh HU(PPOBBIE MOJEIH
MEXaHUYECKHX CHCTEM I10 UX HATYpPHBIM
MPOTOTHUITAM; BBITIOJTHATh KHHEMAaTHY€CKUH,
CHJIOBOM M JIMHAMHUYECKUIN aHAJIN3 KOHCTPYKIIMIA;
BBITIOJTHATH PACYET MTapaMEeTPOB KOHCTPYKIIUH,
OTIPEIETISAIONIUX €€ PA00TOCIIOCOOHOCTD; BBHITIONHSTh
ONTUMH3ALIMIO TApaMETPOB KOHCTpYKInK Mmeer
[MPAKTUYECKUI ONBIT: UCIIOIB30BAHUS COBPEMEHHBIX
MPOTrpaMM MOJICIMPOBAHUS TBEPAOTEIHHOMN
IMHAMUKH; BJIAJEET COBPEMEHHBIMUA METOAAMHU
KOMITBIOTEPHOTO MOJICJIMPOBAHUS JUHAMHYECKUX
CUCTEM; MIOCTPOCHUS U UCCIIEOBaHUS ITUPPOBHIX
MojeJIel MalllnH U MEXaHN3MOB

1.0.07.M13.01 KonKypeHTHBIE PBIHOYHBIE
CTPYKTYPBI 1 MEXaHU3MBI X 00€CTIeUeHHS

3HaeT: OCHOBHbIE ()OPMBI PHIHOYHOM KOHIIEHTPALIH,
NPU3HAKK HETOOPOCOBECTHOM KOHKYPEHIINH,
JTOMUHUPYIOLIETO MOJIOKEHUS Ha PhIHKE; QYHKIIUU U
[IOJIHOMOYUS aHTUMOHOIIOJIBHBIX OPraHOB,
WHCTPYMEHTHI PeaN3alii FOCyJapCTBEHHON
KOHKYPEHTHOH IIOJIMTUKY YMEET: aHAJIU3UPOBATh
[IPOLIECCHI KOHIEHTPAMU IPOU3BOJCTBA U
N1eATEIIbHOCTU €CTECTBEHHBIX MOHOIIOIU;
BBISIBIISITH (DOPMBI 3710yIIOTPEOICHUS
JIOMUHHUPYIOLIUM IOJIOKEHUEM Ha PBIHKE, PUCKH,
YI'pO3bl, OTPAHUYEHMs KOHKypeHImu Mmeer
[IPAKTUYECKUH OIBIT: BIAJCHNU METOAAMU aHAIN3a
COCTOSIHMSI KOHKYPEHTHOM Cpe/ibl Ha TOBaPHBIX
PBIHKAaX; OLIEHKU YKOHOMUYECKUX Mep
TOCTIOAEPKKH Pa3BUTUSL KOHKYPEHIINH

4. O0bém M BHABI YUeOHOH PadOTHI

OO6mas Tpya10€eMKOCTh JUCHUIUIMHBI COCTaBISET 4 3.€., 144 4., 72,5 4. KOHTaKTHOM

paboThI
Pacrnipenenenue mo cemectpam
. Bcero B Jacax
Bun yuebnoi paboret 4acoB Howmep cemectpa
4

O6mmas Tpy10EMKOCTh AUCITUTUTHHBI 144 144

AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTdeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHIIBI

aynuTopHbIX 3aHsaTui (I13) 32 32
Jlabopatopubie padotsI (JIP) 0 0

Camocmosmenvras paboma (CPC) 71,5 71,5
BrInonHenne MHAMBUAYAJIBHOTO MPOEKTA 71,5 71.5

KoHcynpranyy u npoMexyTo4Hast aTTeCcTalus 8,5 8,5

By koHTpOs (3a4eT, aud.3a4et, IK3aMeH) - nud.3ader




5. Conep:kaHue IMCUUIIMHBI

N O0beM ayIUTOPHBIX 3aHITHH 11O
pasngena HanmeHnoBaHMe pa3enoB AUCHUILUINHBI BUJAM B 4acax
Bcero JI 113 JIP
1 KoMnbroTepHbIE IPOrpaMMbl HHXEHEPHOT'O U HAYYHOTO 4 ) ’ 0
aHaJIM3a
Co3nanue reomerpuueckux moneneid B ANSYS Design
2 8 4 4 0
Modeller
3 |[loctpoenue pacuetHoii cetku B ANSYS Meshing 10 4 6 0
OcHoBbl padotsl B ANSYS Fluent. Metons! pacuera.
4 10 6 4 0
[TocToOpaboTka.
5 MopenupoBanue TypOyJIEHTHBIX TEUEHUI BSI3KOTO 29 12 10 0
TEIIONPOBOJIHOTO ra3a
6  [MeToabl MOJICIMPOBAHHIIO MHOTO()A3HBIX CPEI. 10 4 6 0
5.1. Jlekuun
Ne Ne Kox-
HaumeHoBaHue uinm KpaTkoe coiepyKaHue JEKIIMOHHOTO 3aHATUS BO
neKLuujpasaena
4acoB
BBenenue B KoMnbloTepHOE MozenupoBanue. O030p OCHOBHBIX MPOTPaMMHBIX
KOMILJIEKCOB KoMIbtoTepHOoi nHxkeHepuu (CAE-cuctem). BosmoxxHocTH 1 MOyu

1 1 . . 2
[IK ANSYS. CoBpemennsie cpeabl MoaenupoBanus Ansys Aim, Discovery.

O6omouka ANSYS Workbench.
[ IpyHLMIIBI cO3aHUs FeoMeTprUecKoi Moaenu. Onepanuu 1o Co31aHuI0 U
pEeAaKTUPOBAHMIO ICKU3a. TpexmepHble onepaunu. PenakrupoBanue

2 2 |reomerpuueckoit Mozenu. mnopt mozaeneit n3 BuemHux CAD-cuctem. 4
WHCTpyMEHTBI 1715l IOUCKA, UCTIPABICHUS OMIMOOK U YIIPOLICHHS MOJIETICH,

CO3/IaHKE BHEIIHUX U BHYTPEHHUX 0ObEMOB.
OcHoBHBIE BUIbI ceTOK. CTPYKTYpHpPOBaHHAs, MHOTOOJI0OUHAs, KOHPOPMHAs CETKH.

3 3 Monayins ANSYS Meshing. Metoas! moctpoenust cetku B 2D u 3D obnacTsix. 4
[moGanbHbIe U JIOKaIbHbIE HACTPOHKU. MHpsiunonnsie ciou. KoHTponb kauecTBa
CETKH.

Kparkoe BBeZieHHE B BHIYUCIUTENIbHYIO a3pOTrUAPOIMHAMUKY: HCTOPUYECKUN
0030p, MpUMepHI 3ajja4. YpaBHEHUs] KOHTUHYaIbHOM ra3oBoil tuHamMuku (Ditnepa u
HaBbe—CtoKca), pemaembie B mporpaMmMHoM nakere ANSYS Fluent. Meton
KOHeuHBIX 00beMOB. Pemarenin ANSYS Fluent u o6act ux npuMeHeHuUs.

4 4  |'paduueckuii u TekcroBblil HHTEP(elicel nporpaMmmbl ANSY'S Fluent. @aiin 6
KypHana. O030p 10CTyNHbIX pu3nUYecKuX Mozaesei. 30HbI ssueek. [loctaHOBKaA
rPaHUYHBIX YCIOBUM JJI1 BHYTPEHHUX U BHEUIHUX 3a]1a4 a3pOJIMHAMHUKU.

Co3znanue otTuetoB. MoHuTopsl. O0paboTKa M BU3yalU3alsl pacyeTHbIX Mosel
teueHuil B ANSYS Fluent u ANSYS CFD-Post.

0630p mMozeneit TypOyneHTHOCTH. MoienupoBaHue MPUCTEHOYHOM 001acTH.
[‘paHu4HbBIC YCTIOBHS 1715 TypOYJIEHTHBIX apaMeTpoB. Buibl TeroodMeHa.

5 5 KOHBEKTHBHBIN U paUAIlMOHHBINA TEIUIO0OMEH, (pa30BBINA MEPEXO U UX 6
monenupoanre B ANSYS Fluent. TerioBbie rpaHUYHbBIE YCTIOBHSL.

HecTannoHapHble T€4eHHUs, METOBI pacueTa, 00padoTKa pe3yabTaToB.
MozaenpoBaHus ra30BbIX TEUEHUN ¢ XUMUYECKUMH PEAKIUSIMU.
[lonroroBieHHbIE U HEMOATOTOBIICHHBIE CMECH. MoIeu B3aUMOAEHCTBUSA

6 5  [rypOynenTHOCTH M XUMHUU. [lonb30BaTenbCckie BoIpaKeHus, PyHKIMK, ypaBHEeHUS | 6
[epeHoca cKajspa.

7 6  |MonenupoBaHHe CONPSHKEHHBIX TEIUIOBBIX U adpoynpyrux 3agad B ANSY S 4




'Workbench u ANSYS Fluent. Coznanue npoekra comnpsikeHHOM 3a1aun B ANSY'S
WB, ycTaHOBKa CBsI3eil MEKIAY MOIYISIMH, HMITOPT TPAHUYHBIX U HaYaJIbHBIX
yciioBui. OJTHO- U IByHAIpaBI€HHOE CONPSKEHHUE.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI

Ne Ne Kox-
HaumeHnoBaHue mim KpaTkoe coepKaHue MPaKTUYeCKOro 3aHATHS, CEMUHapa BO
3aHATHA|pa3eNna)
4acoB
1 1 |Pabora B o6onouke ANSYS Workbench. 2
2 2 [PaGora B moxyne Design Modeler. Coznanuto 3D Mozneneit maccu v Ty ImMTeNs 2
3 5 Pa6ora B Mmonyne Design Modeler. Coznanue u penakrupoanue 3D moneneil. )
YrpakHeHUE 110 UMITOPTY M UCIPABJICHUIO TPEXMEPHON MOJIEIIH.
4 3 Pa6ota B Mogyne ANSYS Meshing. YnpakxHeHue 110 TOCTPOSHUIO CETKH B ’
TpoiiHuke TpyOs! A 2D u 3D obnacreit
5 3 Pabora B Momyine ANSYS Meshing. YnpakHeHUE 110 TOCTPOSHHUIO paCYETHOM 5
cetku B 3D Mozenu ruapokiianaHa.
6 3 |KonTponwsHas pabota mmo padore B moayisix Design Modeler u Meshing. 2
7 4 WuTepdeiic u ocHOBHI paboThl B mporpamme Fluent. PacueT cmemenus xonoqHoi )
1 ropsiueit Bozibl B TpoitHKKe TpyObl. O6paboTka pesynsratoB B ANSYS Fluent
PacueT TeueHus: MHOTOKOMIIOHEHTHON CMECH B TIOMEILEHUH rapaka ¢ y4eToM
8 4  |mIaBy4YeCTH M UCTOYHHMKOB UMIYynbca. MHCTpyMEHTH HOCTOOPAaOOTKY PEe3ybTaToB| 2
pacuera B CFD Post
[ToaxmroueHne mozesnei TypOyIeHTHOCTH, HACTPOMKA NPUCTEHOUHBIX (PYHKIMHA 1
9 5 [BXOMHBIX yCIIOBUH 17151 TypOyJIeHTHBIX napaMeTpoB. Pacuer Typ6y.]1€HTH(3FO )
TEUEHMsI 32 YCTYTIOM C MCIIOJIb30BaHUEM JIByXIIapaMEeTPUUECKHUX MOJeIen
TypOyJEHTHOCTH
10 5 MeTobl pacyeTa HECKUMAEMBIX U C)KUMAEMbIX T€UEHUN. PacyeT BA3KOro TeueHust >
B OKPECTHOCTHU a3pPOANHAMHUYECKOT0 MPO(UIIsL.
Mozenu TermooOMeHa, 3a/laHne TeIIOBBIX TPAaHUYHBIX YCIOBHH, MOIKIIOUEHNE
1 5  [ACTOUHHKOB TeIa B PacueTHYIO oOnacTh. PacueT TeueHuss B OKPECTHOCTH 5
[e4YaTHON IUIAaThl C yU€TOM MCTOYHMKA TEIIOBBLICNIEHUS U CONPSKEHHOTO
TEI000MeHa
12 5 MopnenupoBaHue TeUeHUH ¢ XUMUYECKMMHU peakuusMu. Pacuer ropeHus Bogoposaa ’
B BO3YLIHOM IIOTOKE
Pemenue conpsbxenHbix 3a1ad B ANSY'S Fluent. MonenupoBanue paboTs
13 5 |maTumka JaBJICHHS M a3pOYNPYTHX KOJIeOaHWH MJIACTHHBI, 3aKPETIICHHOW OTHUM 2
KOHIIOM Ha MOJIOKKE
14 6  [KontposabHas paboTa MOAEIMPOBAHUIO MHOTO(A3HBIX CPE] 2
15 6  |BpimonHeHMe HHAMBUAYAIBHOIO POEKTA 2
16 6 [3ammTa npoekTa 2
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Bremonnenne CPC
Crnucoxk nureparypsl (¢ yKazaHUEM Kon-
IToasun CPC pa3zenos, riaB, cTpaHul) / cceliika Ha  |(CemecTp| BO
pecypc JacoB




|BBIHOHHCHI/IG VMHAVBUAYAJIbHOTO IPOEKTA |CM. WNudopmanmonnoe obecneueHne | 4 | 71,5 |

6. DOoHJ OLIEHOYHBIX CPEACTB IJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0cCBO€HMsI 00pa30BaTEIbHON MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonoskeHreM 0 OalTbHO-PEUTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIFTaTOB
y4eOHOM IeSITEIFHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

HazBanue Yun-
Ne | Ce- Bun Makc.| Ilopsimok HauuciIeHUs
KOHTpOJbHOTO |Bec THIBA-
KM|mectp| KOHTpOIIS 6amn 0amioB
MEpONPUSITHS ercda B [TA

banibl HAaYUCTISIIOTCS 110
CIEAYIOUIEH CUCTEME:
1 Ummopt ceTku -10 GannoB
2 Co3naHue BbIpaXeHUN
JUIS HauaJIbHBIX U
rpaHUYHbIX yci10BuH -10
OaioB
3 Coznanue BolpakeHui -10
OaioB
4 Co3naHue rpaHUYHBIX
ycnoBuii - 10 6annos
5 HacTpoiiku HadaJbHBIX
3HaueHui -10 GamioB
6 Hactpoiiku mapameTpoB
Texymui Monennposanue aganTanuu ceTku -10 b depeHIIMPOBAHHBIT
TCUYCHUS 0,25 100
KOHTPOJIb 0aJIoB 3a4eT
JKUJIKOCTH .
7 HacTpoiiku mapaMeTpoB
pemarens -10 6amioB
8 [TonmyueHue perieHus ¢
rmomotnibio ANSYS Fluent -
10 6ammoB
9 [IpocMoOTp pe3yabTaToB B
noctrponeccope ANSYS
CFXPost -10 6amios
10 Co3nianue BEKTOPHOTO
rpaduka ckopocta -10
0aIoB.
baibel cyMMHUpYIOTCSL.
PeiTuHr = cymMapHbIT
oamt * 1%
baibl HAYUCIAIOTCS 110
CIEeyIOIIel CUCTeMeE:
1 Ummnopr cetku -10 OamioB
2 Co3naHue BbIpaKEeHUM
TSl HAYaIbHBIX U
0,25 100 |rpann4HBIX yciaoBui -10
0amioB
3 Coznanue BbipaxkeHuu -10
0amioB
4 Co3naHue rpaHuYHBIX
ycyoBuii - 10 6amioB

Texymmii | MogenupoBanue
KOHTPOJIb | Te4YeHus rasa

i pepeHIIMPOBaHHBII
3ager




5 HacTpoiiku HadaJbHbIX
3HaueHui -10 OamioB

6 Hacrpoliku napameTpoB
aganTayu ceTky -10
0aJoB

7 Hactpoliku mapaMeTpoB
pemrarenst -10 6annoB

8 Ilomydenue pemeHus ¢
momotnibio ANSYS Fluent -
10 6anoB

9 IIpocMoOTp pe3yabTaToB B
noctrapoueccope ANSYS
CFXPost -10 6aimos

10 Coznanne BEKTOPHOTO
rpaguka ckopoctu -10
0aJIoB.

bajuibl CcyMMHpPYIOTCSI.
PeiiTuHr = cymMmMapHbIi
oamt * 1%

[Tpome-
KYTOUHAS
arTecranus

3auer

100

3adeT BBICTABIISETCS 10
TEKYILLIEMY PEUTHHTY.
3auteno: 60-100% He
3autreHo: 0-59%

¢ depeHIINPOBAHHBIH]
3a4eT

Texyuuii
KOHTPOJIb

Brmosaenne
WHUBUTyaJIbHOTO
MPOEKTA.
Co3znmanue
TeOMEeTpUH

0,1

100

bajutel HaUUCHIAOTCA 110
CJIEIYIOIEH CUCTEME:
100-85 6annoB - MaTepuan
[paccMaTpuBaeMoro Bonpoca
[PaCKpPBIT OJTHOCTHIO.
MaTepHa npecTaBlIeH
rPaMOTHO, B SICHOU
JI0rM4YeCKON
[10CJIEJOBATEIbHOCTH;
TOYHO U PO(ECCHOHAIBHO
MCIIOJIB3YETCS
TEPMUHOJIOTUS;
[IPOZEMOHCTPUPOBAHO
YMEHHUE OCHOBHBIE MOAXO/IbI
CFD- monenupoBanus;
[TPOAEMOHCTPUPOBAHO
YCBOEHME paHee U3y4YEeHHbIX
COITyTCTBYIOILIUX
MaTepuaios; padboTa
MOATOTOBJIEHA B
OTBEJICHHOE BpeMS, C
HEOOX0TMMBIMU
MOSICHEHUSIMU;
[TPOAEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
yueOHOI 1 HayuyHOU

T TEepaTyphl; JOMYIICHBI
OJIHa — JIB€ HETOYHOCTH, He
MCKa)Karolle CyTH OTBETa
Ha paccMaTpUBaeMble
BOIIPOCHI.

84-75 Gamna - Mmarepuan

ACCMATpHUBACMOI'0 BOIIpoOCa

nudGepeHpoBaHHbII
3a4eT




M3II0KEH
CUCTEMAaTU3UPOBAHBI U
[OCIIEI0BATEIBHO:
[POEMOHCTPUPOBAHO
YMEHHE aHATN3UPOBATh
MaTepual, OTHAKO HE BCe
BBIBOJIBI HOCSIT
apryMEHTUPOBAHHBIN U
JI0Ka3aTeIbHBIN Xapakrep;
[POEMOHCTPUPOBAHO
YCBOEHUE OCHOBHOU
nmuTeparypsl; pabora
YIOBIIETBOPSIET B OCHOBHOM
TpeOOBaHUSAM Ha OIICHKY
«5». HO IIpH 3TOM UMEET
MECTO OJIMH U3
HEIO0CTATKOB; B M3JIOKEHUU
TOTYIIEHBI HEOOIBIIHE
MpOOEITbI, HEe NCKA3UBIITUE
coZiep>kaHue pabOoTHI;
NOTTYIIEHBI OJIWH - JIBa
HeJ04eTa MPU OCBELICHUH
OCHOBHOTO MaTepuaa
BOIpOCA.

74-60 Gamna - HETIOJIHO WITN
HEIO0CJIeI0BATEIbHO
M3JI0)KEHO COJIepKaHne
MaTepuaia
[paccMaTpuBaeMoro
BOIIpOCa, HO
[IPOJEMOHCTPUPOBAHO
o0l11ee ITOHNMAaHNE
BOIIPOCOB,
[POAEMOHCTPUPOBAHBI
HABBIKU ¥ YMEHHUS,
NOCTaTOYHbBIE AJIsI
NaJIbHENIIETO YCBOCHUS
MaTepuaa; JIOMmyeHbI
OLIMOKHU B OIpeeICHIH
MOHSITHIA, UCTIOTIH30BAHUH
TEPMHUHOJIOTUU; BHISBIICHBI
MpoOesIbl B 3HAHUSAX TIO
OCHOBHBIM CHCTEMaM U
TEXHOJIOTMYECKOMY
000pyI0BaHUIO;
[POEMOHCTPUPOBAHO
YCBOEHUE OCHOBHOU
TUTEpaTyphl.

MeHee 60 0aIoB - OTBET
[IpEJICTABJICH HEMOIHO WU
HE TI0 CYyTH
[paccMaTpuBaeMoro
BOTIpOCa; 0OHAPYKEHO
HE3HAHHE WIH
HEMOHUMaHWe OONbIIEH WITH
Hanbosee BaKHOW 4acTh




y4eOHOTro Marepuana,
TpedyeMoro npu
(dbopMHupOBaHUH
KOHTPOJIMPYEMOM
KOMITETEHITUH Y4eOHOTO
Kypca; JICKIIMOHHBIN
MaTepual U MaTeprabl
OCHOBHOM JIUTEPATYPHI 11O
KypCy HE YCBOCHBI.

Texyuuit
KOHTPOJIb

BrmmosaenmEe
WHJUBUTyaJIbBHOTO
MPOEKTA.
Cosmanue
pacyeTHOM CETKH

0,1

100

basiel HAaUUCIISIIOTCS 110
CIEAYIOUIEH CUCTEME:
100-85 6amnnoB - marepuai
[paccMaTpuBaEMoro Bompoca
[PaCKpBIT IOJTHOCTHIO.
MaTepual MpeacTaBiIeH
IPaMOTHO, B SICHON
ITOrHYeCKON
[10CJIEOBATENBHOCTH;
TOYHO U IpohecCHOHAIBHO
HCIIOJIb3YETCS
TEPMHUHOJIOTHS;
[IPOAEMOHCTPUPOBAHO
YMEHHE OCHOBHBIE MTOIXO/TbI
CFD- monenupoBanus;
[IPOZEMOHCTPUPOBAHO
YCBOECHHE PaHEE N3YUYEHHBIX
COITYTCTBYIOLIUX
MaTepHalos; pabora
[MOJITOTOBJICHA B
OTBEJIEHHOE BpeMS, C
HEOOXOIMMBIMA
MOSICHEHUSIMU;
[IPOEMOHCTPUPOBAHO
3HAHHUE COBPEMEHHOM
yueOHOM 1 Hay4YHOI
ITUTEPaTypbl; JOMYILEHBI
OJlHa — JIB€ HETOYHOCTH, HE
HCKaXKalolIe CyTH OTBETa
Ha paccMaTpUBaeMble
BOIIPOCHI.

84-75 Ganna - marepuan
[paccMaTpuBaEMoro Bompoca
M3II0KEH
CUCTEMATU3UPOBAHBI U
[10CJIE/IOBATENBHO:
[IPOAEMOHCTPUPOBAHO
YMEHHE aHaJIN3UPOBaTh
MaTepua, OHAKO HE BCE
BBIBOJIbI HOCSIT
apryMEHTHPOBaHHBIN 1
JTOKa3aTeIbHBIN XapakTep;
[IPOAEMOHCTPUPOBAHO
YCBOCHUE OCHOBHOM
uTeparypsl; pabora
YIOBJIETBOPSIET B OCHOBHOM

Tpe6OBaHI/I${M Ha OLICHKY

nudpepeHITpoBaHHbII
3a4eT




«5». HO IIpH 3TOM UMEET
MECTO OJIMH U3
HEI0CTATKOB; B M3JIOKEHUU
OTYIIEHBI HEOOIBIIHE
MPOOEITbI, HE NCKA3UBIITUE
coZiep>kKaHue padOTHI;
NOTTYIICHBI OJIWH - JIBa
HeJ04eTa MPU OCBEUICHUH
OCHOBHOTO MaTepuaa
BOIpOCA.

74-60 Gamna - HETIOJIHO WITN
HEIOCJIEI0BATEIbHO
M3JI0KEHO COJIepKaHNe
MaTepuaia
[paccMaTpuBaeMoro
BOIIpOCa, HO
[POJEMOHCTPUPOBAHO
o0111ee ITOHUMAaHNE
BOIIPOCOB,
[POAEMOHCTPUPOBAHBI
HABBIKU ¥ YMEHHUS,
NOCTaTOYHbBIE AJIsI
NTaJIbHENIIETO YCBOCHHUS
MaTepuaa; JIOmyIeHb
OLIMOKHU B OIpeeICHIH
MOHSITHIA, UCTIOJIH30BAHUH
TEPMHUHOJIOTUU; BHISBIICHBI
MpoOesIbl B 3HAHUSAX TIO
OCHOBHBIM CHCTEMaM U
TEXHOJIOTMYECKOMY
000pyI0BaHUIO;
[POEMOHCTPUPOBAHO
YCBOCHUE OCHOBHOU
TUTEpaTyphl.

MeHee 60 0aIoB - OTBET
[IpeJICTAaBJICH HEMOIHO WU
HE TI0 CYyTH
[paccMaTpuBaeMoro
BOTIpOCa; 0OHAPYKEHO
HE3HAHHE WIH
HEMOHUMaHWe OOJNbIIEH HITH
HanOosee BaKHOW YacTh
y4ueOHOro MaTepuaia,
TpedyeMoro npu
(dbopMHUpOBaHUH
KOHTPOJIMPYEMOM
KOMITETEHITUH Y4eOHOTO
Kypca; JICKIIMOHHBIN
MaTepual U MaTepruabl
OCHOBHOM JIUTEPATYPHI 11O
KypcCy HE YCBOCHBI.

Texymmii
KOHTPOJIb

Brimonnenue
VHIUBUYJIBHOTO
MPOEKTA.
Co3nanune
pacyeTHOU

0,1

100

basuibl HAUUCIIAIOTCS IO
CIEAYIOUIEH CUCTEME:
100-85 6annoB - marepuai
paccMaTpuBaeMoro Bompoca

ACKPBIT IMOJIHOCTBIO.

i epeHIIMPOBaHHBIN
3ayer




MOZIEIN
MIPOBE/ICHHE
MOJICITUPOBAHUS

MaTepuai MpeIcTaBIeH
rpaMOTHO, B SICHOU
JTIOrM4€CKOM
[OCJIEIOBATEIHHOCTH;
TOYHO U IPOECCHOHAIBHO
HCIIOIB3YETCS
TEPMHUHOJIOT U,
[POEMOHCTPUPOBAHO
YMEHHE OCHOBHBIE TIOAXOBI
CFD- MmoaenupoBaHus;
[POAEMOHCTPUPOBAHO
YCBOCHHE paHee U3y4eHHbBIX
COITYTCTBYIOIIIUX
MaTepHuayioB; paboTa
MOJITOTOBJICHA B
OTBEJICHHOE BpeMS, C
HEOOXOIMMBIMH
MOSICHEHUSIMU;
[IPOJEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
y4eOHOW 1 Hay4YHOUI
TUTEpaTyphl; JOMYIIEHBI
OJTHAa — JIB€ HETOYHOCTH, HE
HCKa)karolle CyTH OTBEeTa
Ha paccMaTpUBaeMble
BOIIPOCHI.

84-75 Ganna - MmaTepuan
[paccMaTpuBaEeMoro Bompoca
M3II0KEH
CUCTEMAaTU3UPOBAHBI U
[OCIIEI0BATEIBHO:
[POEMOHCTPUPOBAHO
YMEHHE aHATN3UPOBATh
MaTepuall, OIHAKO HE BCe
BBIBOJIBI HOCSIT
apryMEHTUPOBAHHBIN U
JI0OKa3aTEeIbHBIN Xapakrep;
[IPOEMOHCTPUPOBAHO
YCBOEHUE OCHOBHOU
uTeparypsl; pabora
YIOBIIETBOPSIET B OCHOBHOM
TpeOOBaHUSIM Ha OIICHKY
«5». HO IIpH 3TOM UMEET
MECTO OJIUH U3
HEI0CTATKOB; B M3JIOKEHUU
TOTYIIEHBI HEOOIBIIHE
MPOOEITbI, HEe NCKA3UBIITUE
coZiep>kKaHue padOTHI;
NOTTYIICHBI OJIWH - JIBa
HeJ04eTa P OCBEUICHUH
OCHOBHOTO MaTepuaa
BOIpOCA.

74-60 Gamna - HETIOJIHO WITN
HEIOCJIeI0BATEIbHO
M3JI0)KEHO COJIepKaHNe

Marepuaa




[paccMaTpuBaeMoro
BOIIpOCa, HO
MIPOIEMOHCTPUPOBAHO
o0111ee ITOHUMAaHNE
BOIIPOCOB,
[POAEMOHCTPUPOBAHBI
HABBIKU ¥ YMEHHUS,
OCTaTOYHbBIE AJIsI
NaJIbHENIIETO YCBOCHHUS
MaTepuaa; JTOMyIeHb
OLIMOKHU B OIpeeICHIH
MOHSITHIA, UCTIOTH30BAHUH
TEPMHUHOJIOTUU; BHISBIICHBI
MpoOeJIbl B 3HAHUSAX TIO
OCHOBHBIM CHCTEMaM U
TEXHOJIOTMYECKOMY
000pyI0BaHUIO;
[POEMOHCTPUPOBAHO
YCBOCHUE OCHOBHOU
TUTEpaTyphl.

MeHee 60 0aIoB - OTBET
[Ipe/ICTaBJICH HEMOIHO WU
HE TI0 CYTH
paccMaTpuBaEeMoro
BOTIpOCa; 0OHAPYKEHO
HE3HAHNE WIH
HEMOHUMaHWe OOJbIIEH WITH
HanOoee BaKHOW YacTh
y4eOHOTro Marepuana,
TpedyeMoro npu
¢dbopMHupOBaHUH
KOHTPOJIMPYEMOM
KOMITETEHITUH Y4eOHOTO
Kypca; JICKIIMOHHBIN
MaTepual U MaTepruabl
OCHOBHOM JIUTEPATYPHI 11O
KypCy HE YCBOCHBI.

Texyuuit
KOHTPOJIb

Brmonnenune
WHIUBUTYTEHOTO
MIPOCKTA.
ITocTo6paboTtka u
aHaJIu3 JaHHBIX
pacuera.

0,1

100

basiel HaUUCIISIIOTCS 110
CIEAYIOUIEH CUCTEME:
100-85 6annoB - marepuai
[paccMaTpuBaEeMoro Bompoca
[PacCKpBIT IOJTHOCTHIO.
MaTepual MpecTaBiIeH
IPaMOTHO, B SICHOU
ITOrHYeCKON
10CJIE0OBATENBHOCTH;
TOYHO U IPOoheCcCHOHAIBHO
HCIIOJIb3YETCS
TEPMHUHOJIOTHS;
[IPOAEMOHCTPUPOBAHO
YMEHHE OCHOBHBIE MTOIXO/IbI
CFD- monenupoBanus;
[IPOAEMOHCTPUPOBAHO
YCBOECHHE PAHEE N3YUYEHHBIX
COITYTCTBYIOILIUX

MarepHaloB; pabora

nudpepeHITpoBaHHbII
3a4eT




MOJITOTOBJICHA B
OTBEJICHHOE BpeMS, C
HEOOXOIMMBIMH
MOSICHEHUSIMU;
MIPOIEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOMU
y4eOHOW 1 Hay4YHOI
TUTepaTyphl; JOMYIIEHBI
OJIHA — JIB€ HETOYHOCTH, He
MCKa)Karolle CyTH OTBETa
Ha paccMaTpUBaeMble
BOIIPOCHI.

84-75 Ganna - MmaTepuan
[paccMaTpuBaEMoro Bompoca
M3JI0KEH
CUCTEMAaTU3UPOBAHBI U
[OCIIEI0BATEIBHO:
[POEMOHCTPUPOBAHO
YMEHHE aHATN3UPOBATh
MaTepuall, OIHAKO HE BCe
BBIBOJIBI HOCSIT
apryMEHTUPOBAHHBIN U
JI0Ka3aTEeIbHBIN XapakTep;
[POEMOHCTPUPOBAHO
YCBOCHUE OCHOBHOU
muTeparypsl; pabora
YIOBJIETBOPSIET B OCHOBHOM
TpeOOBaHUSIM Ha OIICHKY
«5». HO IIpH 3TOM UMEET
MECTO OJIUH U3
HEI0CTATKOB; B M3JIOKEHUU
TOTYIIIEHBI HEOOIbIIHE
MPOoOEITbI, HEe NCKA3UBIITUE
coZiep>kaHue padoTHI;
NOTTYIICHBI OJIWH - JIBa
HeJ04eTa P OCBEUICHUH
OCHOBHOTO MaTepuaa
BOIpOCA.

74-60 6amna - HETIOJIHO WITN
HEIOCJIEI0BATEIHHO
M3JI0)KEHO COJIepKaHne
MaTepuaia
[paccMaTpuBacMoro
BOIIpOCa, HO
MIPOIEMOHCTPUPOBAHO
o0l11ee ITOHNMAaHNE
BOIIPOCOB,
[POAEMOHCTPUPOBAHBI
HABBIKU ¥ YMEHHUS,
NOCTaTOYHbBIE AJIsI
NaJIbHENIIETO YCBOCHUS
MaTepuaa; JIOmyIeHb
OLIMOKHU B OIpeeICHIH
MOHSITHIA, UCTIOJIH30BAHUH
TEPMHUHOJIOTUU; BHISBIICHBI
poOeJIbl B 3HAHUSX 110




OCHOBHBIM CUCTEMaM U
TEXHOJIOTMYECKOMY
000pyI0BaHUIO;
[POEMOHCTPUPOBAHO
YCBOEHUE OCHOBHOU
TUTEpaTyphl.

MeHee 60 0aIoB - OTBET
[Ipe/ICTaBJICH HEMOIHO WU
HE 110 CyTH
[paccMaTpuBaeMoro
BOTIpOCa; 0OHAPYKEHO
HE3HAHNE WIH
HCIIOHUMAHUEC GOHBHleﬁ NI
HanOosiee BaKHOW YacTh
y4eOHOTro Marepuana,
TpedyeMoro npu
(bopMHUpOBaHUH
KOHTPOJIMPYEMOM
KOMITETEHITUH Y4eOHOTO
Kypca; JICKIIMOHHBIN
MaTCpuall U MaTCpUualibl
OCHOBHOM JIUTEPATYPHI 11O
KypcCy HE YCBOCHBI.

Texymmii
KOHTPOJIb

Brimonnenue
WHIUBUTyJTBHOTO
MPOEKTA.
Odopmienne
oT4yeTa

0,1

100

bassl HaUUCIISIIOTCS 110
CIEAYIOUIEH CUCTEME:
100-85 6amnnoB - marepuai
[paccMaTpuBaEMoro Bompoca
[PaCKpBIT IOJTHOCTHIO.
MaTepuall MpeacTaBiIeH
IPaMOTHO, B SICHON
ITOrHYeCKON
[10CJIE0OBATENBHOCTH;
TOYHO U IpohecCHOHAIBHO
HCIIOJIb3YETCS
TEPMHUHOJIOTHS;
[IPOAEMOHCTPUPOBAHO
YMEHHE OCHOBHBIE MTOIXO/IbI
CFD- monenupoBanus;
[IPOAEMOHCTPUPOBAHO
YCBOECHUE PaHEE N3YUYEHHBIX
COITYTCTBYIOLIUX
MaTepHalos; pabora
[MOJITOTOBJICHA B
OTBEJIEHHOE BpeMS, C
HEOOXOIMMBIMA
MOSICHEHUSIMU;
[IPOAEMOHCTPUPOBAHO
3HAHHUE COBPEMEHHOM
yueOHOM 1 Hay4YHOI
ITUTEPaTyphl; JOIMYILEHBI
OJlHa — JIB€ HETOYHOCTH, HE
HCKaXKalolIe CyTH OTBETa
Ha paccMaTprUBaeMble
BOIIPOCHI.

84-75 Ganna - marepuan

ACCMATpUBACMOI'0 BOIIpOCa

¢ hepeHIIMPOBAHHBIT
3aueT




M3II0KEH
CUCTEMAaTU3UPOBAHBI U
[OCIIEI0BATEIBHO:
[POEMOHCTPUPOBAHO
YMEHHE aHATN3UPOBATh
MaTepual, OTHAKO HE BCe
BBIBOJIBI HOCSIT
apryMEHTUPOBAHHBIN U
JI0Ka3aTeIbHBIN Xapakrep;
[POEMOHCTPUPOBAHO
YCBOEHUE OCHOBHOU
nmuTeparypsl; pabora
YIOBIIETBOPSIET B OCHOBHOM
TpeOOBaHUSAM Ha OIICHKY
«5». HO IIpH 3TOM UMEET
MECTO OJIMH U3
HEIO0CTATKOB; B M3JIOKEHUU
TOTYIIEHBI HEOOIBIIHE
MpOOEITbI, HEe NCKA3UBIITUE
coZiep>kaHue pabOoTHI;
NOTTYIIEHBI OJIWH - JIBa
HeJ04eTa MPU OCBELICHUH
OCHOBHOTO MaTepuaa
BOIpOCA.

74-60 Gamna - HETIOJIHO WITN
HEIO0CJIeI0BATEIbHO
M3JI0)KEHO COJIepKaHne
MaTepuaia
[paccMaTpuBaeMoro
BOIIpOCa, HO
[IPOJEMOHCTPUPOBAHO
o0l11ee ITOHNMAaHNE
BOIIPOCOB,
[POAEMOHCTPUPOBAHBI
HABBIKU ¥ YMEHHUS,
NOCTaTOYHbBIE AJIsI
NaJIbHENIIETO YCBOCHUS
MaTepuaa; JIOMmyeHbI
OLIMOKHU B OIpeeICHIH
MOHSITHIA, UCTIOTIH30BAHUH
TEPMHUHOJIOTUU; BHISBIICHBI
MpoOesIbl B 3HAHUSAX TIO
OCHOBHBIM CHCTEMaM U
TEXHOJIOTMYECKOMY
000pyI0BaHUIO;
[POEMOHCTPUPOBAHO
YCBOEHUE OCHOBHOU
TUTEpaTyphl.

MeHee 60 0aIoB - OTBET
[IpEJICTABJICH HEMOIHO WU
HE TI0 CYyTH
[paccMaTpuBaeMoro
BOTIpOCa; 0OHAPYKEHO
HE3HAHHE WIH
HEMOHUMaHWe OONbIIEH WITH
Hanbosee BaKHOW 4acTh




y4eOHOTro Marepuana,
TpedyeMoro npu
(dbopMHupOBaHUH
KOHTPOJIMPYEMOM
KOMITETEHITUH Y4eOHOTO
Kypca; JICKIIMOHHBIN
MaTepHa 1 MaTepHabl
OCHOBHOM JIUTEPATYPHI 11O
KypCy HE YCBOCHBI.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun npomexyTouHOR
arTecTaluuu

[Ipouenypa npoBenenus

Kpurepun
OLICHUBAHUS

muddepeHpoBaHHBIH HaOpaHHBIX 00yYarONIIMMCS 110 pe3yJIbTaTaM TEeKYILETO
3a4eT KOHTPOJIS C Y4ETOM BecoBOro koddduuurenta. CTyneHT

OneHka 3a 3K3aM€eH PACCUUTHIBAETCS M0 PEUTHUHTY
oOyyarolerocs o JUCUUIUIMHE R Ha 0cHOBE pelTHHra 1o
TeKymemMy KoHTpoito Rrek ¢popmyne: Rai=RTexk, rae
Rrex=0,25 KM2+0,25 KM3+0,1 KM4+0,1 KM5+0,1
KM6+0,1 KM7 paccuntbiBaeTcst Ha OCHOBE 0alIoB,

BIIpaBE YIyUYILIUTh CBOM pe3yNbTarT MPH CIa4u MPOMEKYTOUHOM
arrectauuu. [llkana nepeBosa pedTUHTA B OLICHKY:
«O1mmanoy - Rk = 85...100%; «Xopomio» - Rk =75...84%; «
VnosnerBoputenbHo» - Rk = 60...74%; «
HeynosnersoputenbHo» - Rk = 0...59%.

B cooTBeTCTBUM
cm. 2.5,2.6
[lonoxxenus

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pezynbrarsl 00yueHus

YK-2

3HAEeT: OCHOBHBIE MaTEMaTUYECKHE MOJEIIHN TUAPOra30IMHAMHUECKUX
MPOIIECCOB; IPUHIIUIIBI TUCKPETHU3AIMN YPABHEHHI THAPOTa30IMHAMKKH;
aJTOPUTMBI YUCIIEHHBIX PEIIEHUN; OCHOBBI TOCTPOCHUS BBIYUCITUTEIHHBIX
CETOK;

YK-2

YMmeeT: GopMynupoBaTh MaTeMaTHUYECKUE MOAEIH JIJIsi KOHKPETHBIX
THJIPOra30JMHAMHYECKUX 3a]1a4; BEIOMPATh ONTHUMAJIbHBIC YUCIICHHBIC
METObl ¥ AJITOPUTMBI JIJISl TIOCTABICHHBIX 33/1a4; POBOAUTH aHATH3
YCTOMUHUBOCTH U CXOAUMOCTH YHCIIEHHBIX CXEM;

YK-2

lMeeT mpakTu4eckuii onbIT: HaBbIKK padoTel ¢ CFD nporpamMmamu;
MoCTOOpabOTKa JaHHBIX: MOCTPOEHUE TpaduKOB, aHUMAIH,
MN30II0BEPXHOCTEN; OTIIA/IKa BBIYUCIUTENIBHBIX MOJENIEH ITPU PACXOAUMOCTHU
peneHui;

YK-6

3HAET: OCHOBEI napaijICJIbHbIX BBIYUCIICHHHN U OIITUMHU3AI NN
BBIUUCJIMTCIIBHBIX IIPOICCCOB,; IMPUHIIUIIBL 06pa6OTKI/I BU3YAJIbHBIX JaHHBIX

YK-6

YMmeerT: HHTCPIIPECTUPOBATL PC3YJIbTAThI pACUCTOB,; OICHUBATL MMOTPCITHOCTU
MOICIIUPOBAHNA U KOPPCKTHPOBATH BLIYHUCIUTCIIBHBIC ITAPpaMETPhL

HH

YK-6

MMmeet HpaKTI/I‘IeCKI/Iﬁ OIIBIT: UCITIOJIb30BAHUEC CYTICPKOMIIBIOTCPHBIX CUCTEM

TUIsI PECYPCOEMKHUX PacueToB; pabOThl B KOMaH/E HaJl IPOEKTaMu

HH

TumnoBbie KOHTPOJIBHBIC 3aIdHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe M MH(OPMAIIMOHHOE 00ecnedeHue TUCIUIIIMHBI




IleyaTHast ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUmMepamypa:
1. bacoB K. A. ANSYS : cnpas. nonb3oBarens / K. A. bacos. - 2-e u3n.,
crep.. - M. : IMK-IIpecc, 2012. - 639 c. : ni.
2.  Kamyn A. b. Ansys B pykax nHXKeHepa : npakT. pyk. / A. b. Kamnys,
E. M. Mopo3os, M. A. Ondepoena ; npeauci. A. C. [llagckoro. - U3a. ctep.. - M. :
URSS : JIMBPOKOM, 2014. - 269 c. : umn.

0) OononHumenvbHas 1umepamypa:

1. BonkoB E. A. Yucnennsie MeTofnbl : yueoOHoe mocooue / E. A. Bonkos.
- 5-e u3n., crep.. - CII6. u ap. : Jlans, 2008. - 248 c. : u.

2. Cenos JI. 1. MexaHuKa CIIONIHON cpelibl : YUeOHUK JIJIsl YH-TOB U
BTYy30B: B2 1.. T. 1. - 4-¢ u3x., ucnp. u go.. - M. : Hayka, 1983. - 528 c. : um.

3. PamuxoB B. 1. UucneHHsle METOABI pellieHnus GU3NIECKUX 3a1ad :
VYue6. nocodbue / B. U. Pamuxkos, A. C. Pomans. - CII6. u ap. : Jlans, 2005. - 204,
[1] c. : mm.

8) omeuecmeennvle U 3apyOedtCHble HCYPHANbL N0 OUCYUNTUHE, UMelowuecs 6 bubnuomexe.
He npenycmorpenst

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Bonkos, E. A. UucneHnnsle MeTO/IBI | yadeOHOE ocobue aiisg By30B / E.
A. BonkoB. — 6-¢ uzn., crep. — Cankr-IlerepOypr : Jlansp, 2021. — 252 ¢c. —
ISBN 978-5-8114-7899-6. — TekcT : a1eKTpoHHbIH // JIaHb : 2I€KTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/167179

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma:
1. Bomakos, E. A. Uucnennsle MeTobl : yueOHOE ocobue miis By30B / E.
A. BonkoB. — 6-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2021. — 252 ¢. —
ISBN 978-5-8114-7899-6. — Tekcr : a1eKTpoHHBIN // JIaHb : 3JIEKTPOHHO-
oubmmoreuynas cuctema. — URL: https://e.lanbook.com/book/167179

:‘)JICKTPOHHaﬂ yqeﬁHO-MeTO)]I/I‘leCKaﬂ AOKYMECHTAIIUA

Haumenosanue
Ne Brn peeypea s bubnuorpagudeckoe onrcanue
JUTEepaTypbl ANIEKTPOHHOM
bopme
Meroanyeckue MeTo/ CONPSKEHHBIX IPaUEHTOB. MHOI0CETOYHBII
1 mocoOust Ass ObC u3narenncTBa [MeTo : yueOHO- MeToAruecKoe nocodue / coctaButenu P.
CaMOCTOSITEILHOU Jlanb K. Hapumanos [u ap.]. — Tomck : TT'Y, 2019. — 19 c. —
paboTHI CTYICHTA TekcT : anexTpoHHBIH https://e.lanbook.com/book/148671

IlepeueHs MCIIONIB3YEMOTO IPOIPAMMHOIO 00OECTICUEHHUS:

1. Microsoft-Office(6eccpouno)

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



[lepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX

CIIPABOYHBIX CUCTCM!

1. -Texakcnept(04.02.2024)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue U CIUTTHHbI

No OcHoBHOE 000pyIOBaHNE, CTCH/IbI, MAKETHI, KOMITLIOTEPHAS] TCXHHKA,
- MPEIyCTaHOBJIEHHOE TIPOrPaMMHOE 00ECIIeYCHHE, HCTIOIb3yeMOES JIJIst

Bun 3agaTui Ay
YA Pa3IMYHBIX BUJIOB 3aHITHI

IIpakTHueckue 114-1

KOMIIBIOTEP
3aHATHUS U CEMUHApPHI |(2)

Jlexuun 205 KOMIIBIOTEDP, IIPOEKTO




