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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

3naet: [logroroBka npemayioxkeHui mo
MpeIypeKICHUIO U JTUKBUAAINH Opaka mpu
AQBTOMATHU3UPOBAHHOM U3TOTOBICHUH
MAaIIMHOCTPOUTENBHBIX U3AEIUN HU3KOM CI0KHOCTH
VYK-2 CnocoGen onpenensaTs KPYT 3a71a4 B paMkax |[YMeeT: popMyaupoBaTh MaTeMaTHIECKUE MOICIIH
MOCTABJICHHOM 1IETTU ¥ BRIOMPATh ONTUMANIBHBIE |71 KOHKPETHBIX TUAPOTAa30MHAMUYECKHX 3a71a4;
CHOCOOBI UX PEIICHHUS, UCXOS U3 NEUCTBYIOMIUX (BBIOMPATH ONTUMANIbHBIE YHCICHHBIE METOMIBI U
MPaBOBBIX HOPM, UMEIOIINXCS PECYPCOB U QJITOPUTMBI JUIsl IOCTABICHHBIX 3a]1a4
OTpaHUYCHUHN HMeet npakTudecKuii onbIT: HaBBIKK paboTel ¢ CFD
mporpaMMaMu; TOCcToOpadoTKa JaHHBIX:
MOCTpOEHUE rpaQUKOB, aHUMAIIHA,
M30IMOBEPXHOCTEH; OTIIa/IKa BRIYUCIUTEIBHBIX
MOJIEJIe TPU pACXOIUMOCTH PEIICHUIN

3HaeT: npakTudeckas padora ¢ CFD nmakeramu;
pa3pabotka mpocTteix CFD moneneii; Bepudukanus
Y BAJIMJIALMS YUCIICHHBIX MOJIEIEeH

'YMeEET: MPOBOAUTH aHAIIN3 YCTOWYUBOCTHU U
CXOAMMOCTH YHCIIEHHBIX CXEM; HHTEPIPETUPOBATH
pe3ylbTaThl PACYETOB; OLIEHUBATH TOTPELIHOCTH
MOJEIUPOBAHUS U KOPPEKTUPOBATH
BBIYMCIIUTENIbHBIE TAPAMETPbI

MeeT mpakTHYEeCKUI OMBIT: OTIagKa
BBIYMCIIMTEIIBHBIX MOJIEIIEN IIPU PACXOAUMOCTH
PEILICHU; UCTIOIB30BaHUE CYITEPKOMITBIOTEPHBIX
CUCTEM JIJIsl pECypCOEMKHUX PacueToB; pabOTHI B
KOMAaH/I€ HaJl MPOEKTaMHU

YK-6 CriocoOeH ympaBIisiTh CBOMM BpEMEHEM,
BBICTPAUBATh U PEATU30BBIBATH TPACKTOPHIO
caMOpa3BUTHS Ha OCHOBE MIPUHITUIIOB 00pa30BaHHUS
B TEUCHHE BCCH KHU3HU

3. Mecro aucuuninHbl B ctpykrype OII BO



[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO MIaHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

1.0.07.M4.01 IIpukiagHas ruiporazoJuHaMHuKa,
1.0.07.M8.01 CeHncopsl 1 TMHAMUYECKUE
M3MEpEHUs,

1.0.07.M6.01 Ocnossl 3D MonenupoBanusl,
1.®0.07.M2.01 Hudposbie MmeToa6I 00paOOTKH
[IPOCTPAHCTBEHHBIX JIaHHBIX,

1.®.02 Kunemaruka poOOTOB U MAHUITYJISITOPOB,
1.0.07.M7.01 ®usndeckrne 0CHOBBI JIEKTPOHUKH

1.®.07.M5.03 I[IpakTrueckas CTWIMNCTHKA HAyYHOU
peun,

1.0.06 IIpaBoBeneHue,

1.9.07.M2.03 MOHUTOPHHT 3KOJIOTHYECKOTO
COCTOSTHUSI 3€MEJIb B YCJIOBUSAX TOPOJCKON CPEIbI,
1.®.05 UncTpymeHTansHOe oOecrieueHne
TEXHOJIOTUYECKHUX MPOIIECCOB Ha Oa3e
POMBIIUIEHHBIX pOOOTOB,

1.0.07 Dxonomuka,

1.0.07.M1.03 Opranu3zanusi KOMaHAHOM paboThI,
1.®.03 TexHOIOTHS MAIIMHO- U
HJIEKTPOMAITTHOCTPOUTEIHLHOTO POU3BOJICTBA,
1.®.07.M6.03 OcHOBBI NPOMBIIIJIEHHOTO IW3aliHa,
1.0.07.M7.03 DnexTpoobopynoBaHue
MPOMBIIUICHHBIX MPEIIPUAATHI U YCTaHOBOK,
1.9.07.M3.03 busnec-mMozens craprana,
1.®.07.M4.03 MoaenrpoBaHUE TUAPABIUIECKUX U
MTHEBMaTHYECKUX MAIIIKH,

1.®.07.M8.03 NHTEmIeKTyalbHbIE CUCTEMBI
yrpaBiieHUs] pOOOTOTEXHUYECKHMMH KOMIUIEKCAaMHU

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZIaHHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIIAH:

Hucuunimna

TpeboBanus

1.®.07.M7.01 ®uznyeckue 0OCHOBBI JIEKTPOHUKU

3naer: TepMUHOIOTHIO, OCHOBHBIE ONPE/ECIICHUS
JIEKTPOHHOM TEXHUKH; CYTh (PU3NUECKUX
[IPOLIECCOB, JIEKAUIUX B OCHOBE IIPUHIINIIA JEHCTBHUS
JIEKTPOHHBIX MOJIYIIPOBOAHUKOBBIX IPUOOPOB;
CBOMCTBA Pa3JIN4HbIX OJYIPOBOIHUKOBBIX
NpUOOPOB U UX XapaKTEPUCTUKH; IPHUHLIUIIBI
CO3/1aHUs MOJIEJIEN MOTYIPOBOAHUKOBBIX IPUOOPOB
U1 pelIeHus 3a1a4 MpodeCcCUOHaNIbHOM
NESTEIbHOCTH YMeeT: BoiOupaTh 311eMEHThI
JIEKTPOHHBIX CXEM JUIsl PEIICHUS TOCTaBICHHON
3a/1au1; aHAJIM3UPOBATh U OMMCHIBATh (PU3NUECKUE
[IPOLIECCHI, IPOTEKAOLIUE B ITOJIYIIPOBOJHUKOBBIX
npubopax; NpaBUIbHO UHTEPIIPETUPOBATH
DKCIIEPUMEHTAJIbHBIC JAHHBIE C TEOPETUYECKUMU
MOJIOKEHUSIMU; 1010UPATh JINTEPATypHBIE
VCTOYHMKH ISl PELICHMS 3a/1a4 [10 TEMaTHKE
TaHHOM Y4eOHOM TUCUHUILIUHBI, HCTIOJIb30BaTh
KOMIIBIOTEPHYIO TEXHUKY U 0(h)OPMIIEHUHU OTUETOB
mabopaTOpHBIX PabOT; MOJIETUPOBATH
[IPUHLIAIINATIBHBIE JIEKTPOHHBIE CXEMBI C IIOMOIIBIO
KOMITBIOTEPHOU TeXHUKH VIMeeT npakThuuecKkui
OIBIT: DKCIEPUMEHTAIBHBIMU UCCIIEJOBAHUAMHU
XapaKTePUCTUK U MPaBUIIBHOTO BbIOOpA
[OJTYIPOBOAHUKOBBIX IPUOOPOB; criocobaMu
YIIPABJICHUS 3JIEKTPOHHBIMU YCTPOMCTBAMU;
OCHOBHBIMHU METOJIaMU OpPIaHU3ALMH

CaAMOCTOATCIBHOI'O 06yqu1/m 1 CAMOKOHTPOJIA;




COBPEMEHHBIMU TEXHUYECKUMU CPEJICTBAMH U
MHGOPMAITMOHHBIMH TEXHOJIOTHSIMH B
npodeccuoHaNbHON 00IaCTH; PUKIIATHBIMU
porpaMMaMu JJIsl pelIeHUs] MHKEHEPHBIX 3a]1a4
AIIEKTPOHUKHU ¥ MOJEIMPOBAHUS FIEKTPOHHBIX CXEM

1.®.07.M2.01 LudpoBbie MeTOABI 00PaOOTKH
[MPOCTPAHCTBEHHBIX JIAHHBIX

3HaeT: 00IIyI0 KIIaCCH(PUKALINIO
reorH(OpPMaIMOHHBIX TPOrPAMMHBIX KOMILJIEKCOB;
OCHOBHBIE COBPEMEHHBIE BUBI T€0JIE3UUECKOTO U
KapTorpadu4ecKkoro NporpaMMHOro 00eCIeUeHHUs;
BO3MO)KHBIE HarnpaBiieHus ucnoib3osanus [ IC B
KaueCTBE NCTOYHUKOB OTKPBITON K UCIOIb30BAHHIO
UHPOpPMAIIUN YMEET: OCYIIECTBISATh OCHOBHBIE
BU/IbI T€0/IE3MUECKUX U3MEPEHUI ¢
MCII0JIb30BaHUEM DJIEKTPOHHBIX TAXEOMETPOB,
reo/Ie3MIECKUX CITYTHUKOBBIX IIPHEMHHUKOB,
Ta3epHBIX JaTbHOMEPOB B 00JIACTH CTPOHUTEIHCTBA
Hmeet npaktuyeckuid onbIT: OOpabOTKH JaHHBIX
re01e3UUECKUX U3MEPEHUH C UCII0JIb30BaHUEM
00I1ero YHUBEPCAIBHOIO U CIIEUAIBEHOTO
MHCTPYMEHTAJIBHOTO MPOrPaMMHOI0 00€CTICUeHUS;
BBITTOJTHATH OT/JICNIbHBIC BUIBI IMUTAIIHOHHOTO
MozaenupoBanus cpeactBamu [ IC-niporpaMMHBIX
MaKeTOB

1.0.07.M8.01 CeHncopsl 1 TUHAMUYECKUE
M3MEpEeHHUS

3HaeT: [IpuHIMIBI TAliM-MEHEKMEHTA U TEXHUKU
MJIaHUPOBAHUS BpEMEHHU, MEeTO/1bl TOCTaHOBKH
1esei u npuoputesanuu 3aaa4d, OCHOBBI KOHIEIUN
HENPEePbIBHOIO 00pa30BaHUs U MOAXObI K
caMOpa3BUTHIO YMeeT: DPPeKTuBHOE
IUIAHUPOBAHUE U PACIIPEIETICHUE BPEMEHU IS
BBITMIOJTHEHUS MTPO(EeCCHOHANBHBIX U JIMUHBIX 3a]1a4,
Pa3paboTka u peanuzanus MIaHOB JHYHOCTHOTO U
npodeccroHaIbHOTO pa3BuTus , [louck u
UCIIO0JIb30BaHHUE PA3JIMYHBIX 00pa30BaTEIbHbIX
[pecypcoB s camooOpaszoBanus. Mimeer
npakTrueckuii onbIT: CocraBneHue 3QPeKTUBHBIX
[PaCIACAHNM U IIAHOB ACHCTBUN HA KPATKOCPOYHYO
U I0JITOCPOYHYIO NEPCIEKTUBY, CaMOCTOSATENIBHOE
VM3Y4YEHHE HOBBIX TEXHOJIOTUIA U TEHACHIUI B
00JIaCTH CEHCOPOB U TMHAMUYECKUX N3MEPEHUil,
[locTosiHHOE 0OHOBJIEHHE NTPO(PECCHOHATBHBIX
3HAHUI M HABBIKOB YEPE3 yUacTHE B TPECHUHIAX,
Kypcax U CeMHHapax

1.9.02 Kunemaruka poOOTOB U MaHUITYJISITOPOB

3HaEeT: OCHOBBI KHHEMATUKU POOOTOB U
MaHHUIYJIATOPOB, BKJIIOUAs MPSIMYI0 U 00paTHYIO
KUHEMAaTHKY; OCHOBHBIE THUITbI KHHEMATHYECKUX
[eneil 1 UX XapaKTepUCTHK; COBPEMEHHBIE METOIbI
W aJITOPUTMOB ONTUMU3AIUH JABHKEHUS pOOOTOB;
HOPMaTUBHO-TIPABOBYIO 0a3y, CBA3aHHOM C
MCII0JIb30BaHUEM POOOTOB B IIPOU3BOICTBEHHBIX
Mpoleccax, BKIIOYask CTaHIapThl 0€30MaCHOCTH
Ymeet: (hopMynupoBaTh 3aa4M, CBSI3aHHBIE C
yIpaBIeHUEM U ONTUMU3AINEH TBUKEHUN POOOTOB,
B paMKax 3aJIaHHOM 11€JIM; aHaJIU3UPOBaTh
UMEIOIINECS PeCYPChl M OTPAaHUYEHUS, BKITIOUAs
TEXHUYECKHUE, SKOHOMUYECKHUE U TIPABOBHIC

ACIICKTHI, BBI6I/IpaTB " IIPUMCHATDH Haubonee




MOAXOOAIUC aJITOPUTMBI U METOABI JJIS1 pCIHICHUA
3a/a4 KHHEMAaTHKH; alallTUPOBATh CTaHJapTHBIE
METOJIBI U TIOIXO/IbI C YYETOM CIeUU(PUKH
KOHKPETHBIX 3a7a4 1 yciaoBuid MmeeT npakTuieckui
OIIBIT: aHAJIN3 U UHTCPIIPETALIUA PC3YJILTATOB
MOJIEITUPOBAHUS U UX IPUMEHEHHS K peabHbIM
WHKCHCPHBIM 3ala4aM,; CUCTEMHOC MBIIUJIICHUC JIJIS
KOMIIJIEKCHOM OLIEHKH 33]1a4 U UX PEUICHUM,
BKJIFOYast MG)KI[I/ICLII/IHJII/IHapHBII\/'I 18(0)19,€0)1 pa60Ta B
KOMaHJIe JyIsl OOCY’K/IEHUS U BBIOOpa Hanbosee
[IPUEMIIEMBIX PELICHUN B YCIOBUAX OTPAHUYECHHBIX
pECypcoB U TpeOOBaHMI 0€30MMaCHOCTH

1.®.07.M4.01 ITpuxnagxas rugpora3oquHaMHuKa

3HACT: OCHOBHBIC MMOHATHS M 3aKOHBI
TUAPOTra30JMHAMUKHN; OCHOBBI MAaTEMATHYECKOTO
MOJICTTUPOBAHMS; IPUHIIUIIBI PAOOTHI €
BBIYMCIUTEbHBIMU IPOrPAMMHBIMH ITAKETAMU;
(bU3MKO-MaTEMaTHIECKHUE ACTIEKTHI MOICIIUPOBAHUS
MPOLIECCOB B BBIUUCIUTEIBHBIX TPOTPAMMHBIX
MakeTax YMeET: IPUMEHSTh YUCIECHHbBIE METOABI JIJIS
pelIeHus 3a/1a4 TuAPOra3oIMHAMUKY;
QHAJIM3UPOBATh U UHTEPIPETUPOBATH PE3YIBTATHI
PacyYETOB; MPOEKTUPOBATh BEIYMCIIUTEIBHBIE
SKCIIEPUMEHTBI; ONITUMU3UPOBATH BHIYHCIUTEIbHBIE
npoueccsl IMeer mpakTU4eCKUi OIbIT:
npakTuueckas padora ¢ CFD nakeramu; pa3paboTka
npocteix CFD Moneneil; Bepudukamnus v Baauaanus
JUCJICHHBIX MOAEIEN

1.9.07.M6.01 OcnoBs! 3D MmonenupoBanus

3HaeT: MeTozbl NpoeUpOBaHUs U TOCTPOEHUS
N300paKeHUI TeOMeTpUIEeCKUX QUryp
TEXHOJIOTMYECKOro 000py0BaHNUs, €0 JIeTanel u
Y3J10B C UCIIOJIB30BaHUEM CPEICTB aBTOMATH3aLU1
MIPOEKTUPOBAHUS U B COOTBETCTBUH C TEXHUYECKUM
3ajaHleM YMeeT: AHaIu3upoBarh Gopmy
[IPEIMETOB B HATYPE U 110 YEepTEKaM Ha OCHOBE
METOJI0B NTOCTPOCHUS N300paKeHUH
reoMeTpUYeCcKuX QUryp, MpoeKTUPOBATh
TEXHOJIOTMYECKOE 000PYI0BaHUE C UCTIOJIb30BaHHEM
CPEJCTB aBTOMATU3allUK IPOEKTUPOBAHHUS U B
COOTBETCTBUH C TEXHUUYECKHUM 3aaHueM Mmeet
MIPaKTUYECKUH OMBIT: Biageer pemenneM
METPUUYECKHUX U MO3UIIMOHHBIX 33134, METOJaMHU
MPOCIIMPOBAHUS U NU300PAKECHHS
POCTPAHCTBEHHBIX OOBEKTOB IPU MPOBEJCHUN
[Pac4€TOB 110 TUIIOBBIM METOAUKAM; Ha OCHOBE
METOJI0B TOCTPOCHUS N300paKeHUH
reoMeTpUYECKUX QUTyp MOXKET IPOEKTHPOBAThH
TEXHOJIOIMYECKOe 000PYI0BaHUE C UCTIOJIb30BaHHEM
CTaHJAPTHBIX CPEJACTB aBTOMATU3AIUN
[IPOEKTUPOBAHUS U B COOTBETCTBUH C TEXHUUYECKUM

3aJaHUEM

4. O0bém M BHABI YUeOHOH 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)

Hazpanue Yun-
Ne | Ce- Bun Maxkc.| Ilopsanox HauucieHus
KOHTposbHOTO |Bec THIBA-
KM|mecTp| KoHTpOIIs Oamn OatoB
MEPOIPUATHS ercs B [TA
bannbl HAUUCISIOTCS 1O
CIIeYIOIIEH CUCTEME:
1 Umnoprt cetku -10 6amos
2 Co3nanue BbIpaXXeHU
U] HAYaJIbHBIX U
rpaHUYHBIX yCI0BUi -10
0aJIoB
3 Coznanue BbipaxkeHui -10
0aJIoB
Texyrmii MonennpoBanue 4 Co3maHue rpaHuYHbBIX nudpepeHIpoBaHHbII
1| 4 Y Tewenns  [0,25) 100 HIHE D peHHp
KOHTPOJIb ycioBwii - 10 6amioB 3a4eT
JKHUJIKOCTH

5 HacTpoiiku HauaJIbHBIX
3HaYeHUH -10 6amioB

6 Hactpoliku napaMeTpoB
agantaiuu cetku -10
0aJsIoB

7 HacTpoiiku nmapameTpoB
pemmarens -10 6amioB

8 [TonmyueHue penieHus ¢

oMot ANSYS Fluent -




10 6amioB

9 IIpocMOTp pe3yabTaTOB B
noctipoueccope ANSYS
CFXPost -10 6annos

10 Co3nannie BEKTOPHOTO
rpaduka ckopoctu -10
0aJuIoB.

baibsl cyMmMupyrOTCSI.
PeliTuHr = cymMMapHbIT
6am1 * 1%

Texymmii
KOHTPOJIb

MonenupoBanue
TEUEeHHS Ta3a

0,25

100

bayutel HaUUCHIAOTCA 110
CIIEYIOIIEN CUCTEME:

1 Ummnopr cetku -10 GamioB
2 Co3naHue BeIpaXXeHUN
U1 HauaJIbHBIX U
IpaHUYHbIX yci10Bui -10
0ayuoB

3 Coznanue BolpakeHui -10
0ayuoB

4 Co3naHue rpaHUYHBIX
yciosuii - 10 6amios

5 Hactpoliku HaganbHBIX
3HaueHui -10 OamioB

6 HacTpoliku napameTpoB
aganTanuu ceTku -10
0aymioB

7 HacTpoliku mapaMmeTpoB
pemrarens -10 6anaoB

8 [lomyuenue pemenus ¢
nomorsio ANSYS Fluent -
10 Ganos

9 IIpocMOTp pe3ynasTaToB B
noctrnpoueccope ANSYS
CFXPost -10 6amnoB

10 Coznanne BEKTOPHOTO
rpaduka ckopoctu -10
0aJuIoB.

banisl cyMMupyroTCS.
PeliTnHr = cymmapHbIi
6amt * 1%

¢ depeHIINPOBAHHBIH]
3a4eT

[Ipome-
KyTOYHAst
aTTeCcTanus

3auer

100

3aueT BBICTABJISAETCS 110
TEKYILLEMY PEUTHHTY.
«Otauunoy - 85...100
Oamna; «Xopormo» - 75...84
Oamna; «
YIOBIIETBOPUTEIIBHOY -
60...74 6amna; «
HeynosieTBopuTenbHO» -
0...59 6amna

i epeHIIMPOBaHHBIN
3ayer

Texymmii
KOHTPOJIb

Brmonaenne
WHJIUBUYyaTIbHOTO
MPOEKTA.
Co3nanue
reOMEeTpUHr

0,1

100

banibl HAaYUCHSIOTCS 110
CIEAYIOUIEN CUCTEME:
100-85 GammoB - marepuan
[paccMaTpuBaeMoro Bompoca
PACKPBIT MOJTHOCTHIO.
MaTepua NpeicTaBiIeH

I'paMOTHO, B SICHOM

¢ depeHIINPOBAHHBIH]
3a4eT




JTIOrM4€CKOM
MOCJIEIOBATEIHLHOCTH;
TOYHO M MTPOPECCHOHAIBHO
MCIIOJIb3YeTCS
TEPMHUHOJIOTHSI,
[POEMOHCTPUPOBAHO
YMEHHE OCHOBHBIE TIOIXOIBI
CFD- MmoaenupoBaHus;
MIPOJIEMOHCTPUPOBAHO
YCBOCHHE paHee U3yYeHHbIX
COITYTCTBYIOIIUX
MaTepHuaoB; paboTa
MOATOTOBJIEHA B OTBEIEHHOE
BpeMsi, C HEOOXOTMMBIMH
MOSICHCHUSIMU;
[POEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
y4eOHOW U HAyIHOU
TUTEpaTyphl; JOMYIIEHBI
OJlHa — JIB€ HETOYHOCTH, HE
MCKa)KaIOIIHe CYTH OTBETa
Ha paccMaTpUBaeMble
BOTIPOCHI.

84-75 Ganna - marepuan
[paccMaTpuBaEMoro BoIpoca
M3II0KEH
CUCTEMAaTU3UPOBAHEI U
[OCJIE/IOBATENBHO:
MIPOJIEMOHCTPUPOBAHO
YMEHHE aHaJTU3UPOBaTh
MaTepHa, OJHAKO He BCE
BBIBOJIbI HOCSIT
apryMEHTUPOBAHHBIN U
TOKa3aTeIbHbBIN XapaKTep;
MIPOJIEMOHCTPUPOBAHO
YCBOCHUE OCHOBHOM
uTeparypsl; paboTta
YIOBJIETBOPSIET B OCHOBHOM
TpeOOBAHUAM HaA OLIEHKY
«5». HO TIPY ATOM UMEET
MECTO OJIUH U3
HEJ0CTaTKOB; B U3JIOKEHUU
NOMYIIEHbI HEOOIbIIINE
Mpo0OeJIbl, He UCKA3UBIITHE
coziep;kaHue padoThl;
NOTTYIIEHbI O/IUH - JIBa
HEeIo4YeTa MpH OCBEICHUH
OCHOBHOT'O MaTepuana
BOIIpOCA.

74-60 Oarna - HETIOJIHO WK
HET0CJIeI0BaTeILHO
M3II0KEHO COMEPKaHUE
Marepuasa
paccMaTpuBaEeMoro
BOIIpOCa, HO
[POAEMOHCTPUPOBAHO




o01iee MOHUMaHKE
BOIIPOCOB,
MPOAEMOHCTPUPOBAHBI
HABBIKU 1 YMEHHUS,
NOCTATOYHBIC ISt
JTaJIbHEHMIIIET0 YCBOCHHUS
MaTepuana; JTOMyIeHbI
OIUOKH B OTIPEICICHUH
MOHSITHIA, UCTIOH30BAHIH
TEPMHUHOJIOTUU; BBISIBIICHbI
poOeJIbl B 3HAHUSX 110
OCHOBHBIM CHCTEMaM U
TEXHOJIOTHYECKOMY
000pyI0BaHHUIO;
[POJAEMOHCTPHUPOBAHO
YCBOCHUE OCHOBHOM
TUTEPaTyPBHIL.

MeHee 60 0asuioB - OTBET
[PEICTABJICH HEIIOIHO WU
HE 110 CYTH
[paccMaTpuBaEMoro
BOIpOca; 0OHAPYKEHO
HE3HAHUE WIH
HEMOHMMaHue OoNbIIeH WIn
HanOoJiee BaKHOM 4acTH
y4eOHOTO MaTepHaia,
TpeOyemMoro npu
hopMHupOBaHUT
KOHTPOJIUPYEMOU
KOMIIETSHITUN Y4eOHOTO
Kypca; JEKIIMOHHBII
MaTepuail U MaTepuaibl
OCHOBHOM JIUTEpaTypsl 110
KypcCy HE YCBOCHBI.

Texymmii
KOHTPOJIb

Brmonaenne
WHJIUBUYaTTbHOTO
MPOEKTA.
Co3nanue
pacyETHOM CETKHU

0,1

100

baibl HAYUCIAIOTCS 10
CIIENYIOIEN CUCTEME:
100-85 6annoB - Mmatepuan
[paccMaTpuBaEMOro Bompoca
PACKpPBIT HOJTHOCTHIO.
MaTepual npeacTaBieH
rpaMOTHO, B SICHOU
JIOIrM4€CKOM
[OCJIEJOBATEIHHOCTH;
TOYHO U MPOPECCHOHAIBHO
MCIIOJIb3YEeTCS
TEPMUHOJIOTHS;
[POEMOHCTPUPOBAHO
YMEHUE OCHOBHBIE MOAXOIbI
CFD- monenupoBaHus;
[IPOEMOHCTPUPOBAHO
YCBOCHHE paHee U3yYEeHHbIX
COMYTCTBYIOILLIUX
MaTepuaios; paboTa
[OJATOTOBJIEHA B OTBEJIEHHOE
BpeMsi, C HEOOXOTMMBIMH

TTOSICHCHUAMM,

nudpepeHIMpOBaHHBIH]
3a4er




MIPOJIEMOHCTPHUPOBAHO
3HAHUE COBPEMEHHOU
y4eOHOI 1 HayuyHOU
TUTepaTypbl; JOMYIIEHBI
OJIHA — JIB€ HETOYHOCTH, HE
MCKa)kalolle CyTH OTBEeTa
Ha paccMaTpUBaeMble
BOIIPOCHI.

84-75 6anna - MmaTepuan
paccMaTpuBaeMoro Bompoca
M3JI0KEH
CUCTEMAaTU3UPOBAHBI U
MOCIIEI0BATENBHO:
[POEMOHCTPUPOBAHO
YMEHHE aHaJIN3UPOBATh
MaTepuall, OTHAKO HE BCe
BBIBOJIBI HOCSIT
apryMEHTUPOBAHHBIN U
JTOKa3aTeIbHBIN Xapakrep;
[POAEMOHCTPUPOBAHO
YCBOCHUE OCHOBHOM
muTeparypsl; pabora
YVIOBJIETBOPSIET B OCHOBHOM
TpeOOBaHUSAM Ha OIICHKY
«5». HO IIPH 3TOM UMEET
MECTO OJIMH U3
HEIOCTATKOB; B U3JI0KEHUH
TOMyIIIEHbI HEOOIbIIHE
po0OeJIbl, HE UCKA3UBIINE
coziep)kaHue paboTHI;
NOTTYIICHBI OJIUH - JIBa
HejoueTa MpHU OCBEUICHUH
OCHOBHOTO MaTepuasa
BOIpOCa.

74-60 Gama - HETIOJIHO WITN
HEIOCJIEI0BATEIHHO
M3JI0)KEHO COJIepKaHne
MaTepuaia
[paccMaTpuBaeMoro
BOIpOCa, HO
MIPOJIEMOHCTPUPOBAHO
o0l1ee ITOHNMAaHNE
BOIIPOCOB,
[POAEMOHCTPUPOBAHBI
HABBIKU ¥ YMEHHUS,
OCTaTOYHbBIE IS
NJIbHENIIETO YCBOCHHUS
MaTepuaa; TOMmyeHbl
OLIMOKHU B OIpeIeICHIH
MOHSITUIA, UCTIOIB30BAHUH
TEPMHHOJIOT U, BHISIBIICHBI
MpoOesIbl B 3HAHUAX TI0
OCHOBHBIM CHCTEMaM U
TEXHOJIOTMYECKOMY
000pyI0BaHUIO;
[POAEMOHCTPUPOBAHO




YCBOCHUE OCHOBHOM
TTUTEpaTypPBhl.

MeHee 60 0aIoB - OTBET
[IPEJICTABJICH HEMOIHO WU
HE 110 CYTH
paccMaTpuBaEeMoro
BOIpOca; 0OHAPYKEHO
HE3HAaHHE WIH
HEMOHUMaHWe OONbIIEH WIH
HanOosee BayKHOM YacTH
y4eOHOro MaTepHara,
TpedyeMoro npu
(dbopMHUpOBaHUH
KOHTPOJIMPYEMOM
KOMITETEHITUHN Y4eOHOTO
Kypca; JICKIIMOHHBIN
MaTepual U MaTeprabl
OCHOBHOM JIUTEPATYPHI 11O
KypCy HE YCBOCHBI.

Texymmii
KOHTPOJIb

Bremonnenue
WHJUBUTyaJIbHOTO
MIPOCKTA.
Co3ganue
pacyeTHOM
MOJICITH
MIPOBE/ICHHE
MOJICJTUPOBAHUS

0,1

100

basisl HaUUCIISIOTCS 110
CIEAYIOUIEN CUCTEME:
100-85 OannoB - marepuani
paccMaTpuBaeMoro Bornpoca
PacKpBIT IOJTHOCTHIO.
MaTepual NMpeacTaBiIeH
IPaMOTHO, B SICHON
JTOrHYeCcKON
10CJIEJOBATENBHOCTH;
TOYHO U IIpoheCcCHOHAIBHO
HCIIOJIB3YETCS
TEPMHUHOJIOTHS,;
[IPOEMOHCTPUPOBAHO
YMEHHE OCHOBHBIE TTOIXOIbI
CFD- monenupoBanus;
[POEMOHCTPUPOBAHO
YCBOEHHE PAHEE N3YUYEHHBIX
COITyTCTBYIOLIUX
MaTepHalos; pabora
MOJrOTOBJIEHA B OTBEJIEHHOE
BpeMsi, C HEOOXOAUMBIMU
MOSICHEHUSIMU;
[IPOZEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
yueOHOI 1 HayuyHOU
TUTEpaTypbl; JOMYILEHBI
OJlHa — IB€ HETOYHOCTH, HE
MCKa)arolle CyTH OTBEeTa
Ha paccMaTpHUBaeMble
BOIIPOCHI.

84-75 Gamna - marepuan
[paccMaTpuBaeMoro Bompoca
W3JI0KEH
CUCTEMAaTU3UPOBAHBI U
10CJIE/JOBATENBHO!
[POEMOHCTPUPOBAHO

YMCHHC aHAJIU3UPOBATH

i epeHIIMPOBaHHBIN
3ayer




MaTepua, OIHAKO HE BCE
BBIBOJIbI HOCSIT
apryMEHTUPOBAHHBIN U
TOKa3aTeIbHBIN XapaKTep;
[POAEMOHCTPHUPOBAHO
YCBOCHUE OCHOBHOM
uTeparypsl; paborta
YIOBJIETBOPSIET B OCHOBHOM
TpeOOBAaHUAM HaA OLIEHKY
«5». HO TIPY ATOM UMEET
MECTO OJIUH U3
HEJ0CTaTKOB; B U3JI0KEHUU
NTOMYIIEHbI HEOOIbIIINE
po0eJIbl, He UCKA3UBIITHE
coziep;kaHue padoThl;
NOTYIIEHbI O/IUH - JIBa
HeJ04eTa P OCBEIICHUH
OCHOBHOT'O MaTepuana
BOIIPOCA.

74-60 Oarna - HETIOJIHO WK
HETOCJICIOBATEIEHO
M3II0KEHO CONEPKaHue
MaTepuaia
[paccMaTpuBaeMoro
BOIIpOCA, HO
[POEMOHCTPUPOBAHO
o01iee MOHUMAaHKE
BOIIPOCOB,
MPOAEMOHCTPHUPOBAHBI
HABBIKU M YMEHHUS,
NOCTATOYHBIC IS
JTaJIbHEHMIIIETO YCBOCHHUS
MaTepuana; JTOMyIeHbI
OIUOKH B OTIPECTICHUH
MOHSITHIA, UCTIOH30BAHUH
TEPMHUHOJIOTUU; BBISIBIICHbI
poOeJIbl B 3HAHUSX 110
OCHOBHBIM CHCTEMaM U
TEXHOJIOTHYECKOMY
000PyI0BaHHUIO;
[POAEMOHCTPHUPOBAHO
YCBOCHUE OCHOBHOM
TUTEPaTyPHIL.

MeHee 60 0asuioB - OTBET
[PEICTABICH HEIIOIHO HUITN
HE 110 CYTH
[paccMaTpuBaEMoro
BOIpOca; 0OHAPYKEHO
HE3HAHUE WIH
HEMOHUMaHue OoNbIIeH WK
HanOoJiee BaKHOM 4acTH
y4eOHOTO MaTepHaia,
TpeOyemMoro npu
hopMHupOBaHUT
KOHTPOJIUPYEMOU
KOMIICTSHITUN Y4eOHOTO




Kypca; JICKIMOHHBIN
MaTepual U MaTeprabl
OCHOBHOM JIUTEpaTypsl 110
KypCy HE YCBOCHBI.

Texkymmii
KOHTPOJIb

Brimonnenue
WHIUBUTyTBHOTO
MIPOEKTA.
[TocTobpaboTka u
aHaJIN3 JTaHHBIX
pacderTa.

0,1

100

baibl HAYUCIAIOTCS 110
CIIEYIOIIEN CUCTEME:
100-85 6amnnoB - Mmatepuan
[paccMaTpuBaEMoro BoIpoca
PACKpPBIT HOJTHOCTHIO.
MaTepua NpeaCcTaBIeH
rpaMOTHO, B SICHOU
JIOrM4€CKOM
10CJIEJOBATEIHHOCTH;
TOYHO U NPOPECCHOHAIBHO
MCIIOJIb3YEeTCS
TEPMHUHOJIOTHS,;
[IPOEMOHCTPUPOBAHO
YMEHHE OCHOBHBIE TOAXO/bI
CFD- monenupoBaHus;
[IPOEMOHCTPUPOBAHO
YCBOCHHE paHee U3yUEeHHbIX
COITyTCTBYIOILIMX
MaTepuaios; paboTa
[OJTOTOBJIEHA B OTBEJIEHHOE
BpeMsi, C HEOOXOTMMBIMH
MOSICHEHUSIMU;
[POEMOHCTPUPOBAHO
3HaHNUE COBPEMEHHOU
yueOHOM 1 Hay4YHOI
TUTEpaTypbl; AOMYILEHBI
OJlHa — JIB€ HETOYHOCTH, HE
MCKaXKalolIe CyTH OTBETa
Ha paccMaTprBaeMble
BOIIPOCHI.

84-75 Ganna - marepuan
[paccMaTpuBaEMoro BoIpoca
M3II0KEH
CHUCTEMATU3UPOBAHBI U
10CJIE/IOBATENBHO:
[IPOZEMOHCTPUPOBAHO
YMEHHE aHaJIU3UPOBATh
MaTepua, OHAKO HE BCE
BBIBOJIbI HOCSIT
apryMEHTHUPOBaHHBIN 1
NTOKa3aTeIbHBIN XapakTep;
[IPOAEMOHCTPUPOBAHO
YCBOCHUE OCHOBHOM
uTeparypsl; paborta
YIOBJIETBOPSIET B OCHOBHOM
TpeOOBAaHUSAM Ha OLIEHKY
«5». HO TIPY 3TOM UMEET
MECTO OJIMH U3
HEJ0CTaTKOB; B U3JI0KEHUU
TOMYIIeHbI HE0OIbIIINEe
poOeIbl, HEe UCKA3UBIITHE
coziepskaHue padoThl;

G hepeHIMPOBAHHBIT
3aueT




NOTTYIICHBI O/IUH - JIBa
Hejo4eTa P OCBEUICHUH
OCHOBHOTO MaTrepuana
BOIpOCa.

74-60 Gamia - HETIOJIHO WITN
HEIOCJIEI0BATEIHHO
M3JI0)KEHO COJIepKaHne
MaTepuaia
[paccMaTpuBaeMoro
BOIpOCa, HO
[POAEMOHCTPUPOBAHO
o0l1ee ITOHUMAaHNEe
BOIIPOCOB,
[POAEMOHCTPUPOBAHBI
HABBIKU ¥ YMEHHUS,
OCTaTOYHbIE IS
JAJIbHENIIETO YCBOCHHUS
MaTepuaa; TOMmyeHbI
OLIMOKHU B OIpeeICHIUH
MOHSITUIA, UCTIOIB30BAHUH
TEPMHHOJIOTUU; BHISIBIICHBI
MpoOesIbl B 3HAHUAX TI0
OCHOBHBIM CHCTEMaM U
TEXHOJIOTMYECKOMY
000pyI0BaHUIO;
[POEMOHCTPUPOBAHO
YCBOCHUE OCHOBHOM
TTUTEPaTyPBhI.

MeHee 60 0aIoB - OTBET
[IPEJICTABICH HEMOIHO WU
HE 110 CYTH
paccMaTpuBaEeMoro
BOIpOCca; 0OHAPYKEHO
HE3HAHHE WIH
HEMOHUMaHWe OONbIIeH WIn
HanOosee BayKHOM YacTH
y4aeOHOTO MaTepuarna,
TpedyeMoro npu
(dbopMHUpOBaHUH
KOHTPOJIMPYEMOM
KOMITETEHITUHN Y4eOHOTO
Kypca; JICKIIMOHHBIN
MaTepual U MaTeprabl
OCHOBHOM JIUTEPATYPHI 11O
Kypcy HE YCBOCHBI.

Texymuit
KOHTPOJIb

Bremonnenue
WHJUBU]TyaIbHOTO
MTPOCKTA.
Odopmnenue
oTdeTa

0,1

100

basuibl HAUUCIISAIOTCS IO
CIEAYIOUIEN CUCTEME:
100-85 OannoB - marepuani
[paccMaTpuBaeMoro Bompoca
PacCKpBIT IOJTHOCTHIO.
MaTepual NMpeacTaBIeH
PaMOTHO, B SICHON
ITOrMYeCcKON
[10CJIEJOBATENBHOCTH;
TOYHO U TIpoheCcCHOHAIBHO

HCITIOJIB3YCTCA

nudpepeHITpoBaHHbII
3a4eT




TEPMHUHOJIOTHSI,
[POEMOHCTPUPOBAHO
YMEHHE OCHOBHBIE TIOIXOIBI
CFD- MmoaenupoBaHus;
[POAEMOHCTPHUPOBAHO
YCBOCHHE paHee U3yYeHHbIX
COITyTCTBYIOIIUX
MaTepHuayioB; paboTa
MOJITOTOBJICHA B OTBEJIEHHOE
BpeMsi, C HEOOXOTMMBIMH
MOSICHCHUSIMU;
[POEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
y4eOHOW U HAyIHOU
TUTEepaTyphl; JOMYIICHBI
OJlHa — JIB€ HETOYHOCTH, HE
MCKa)XaIoIIe CyTH OTBETa
Ha paccMaTpUBaeMble
BOTIPOCHI.

84-75 Ganna - marepuan
paccMaTpuBaeMoro Bompoca
M3IT0KEH
CUCTEMAaTU3UPOBAHEI U
[OCJIE/IOBATENBHO:
[POAEMOHCTPHUPOBAHO
YMEHHE aHaJTU3UPOBaTh
MaTepHa, OJHAKO He BCE
BBIBOJIbI HOCSIT
apryMEHTUPOBAHHBIN U
TOKa3aTeIbHBIN XapaKTep;
[POAEMOHCTPHUPOBAHO
YCBOCHUE OCHOBHOM
uTeparypsl; paboTta
YIOBJIETBOPSIET B OCHOBHOM
TpeOOBAaHUSAM HA OLIEHKY
«5». HO TIPY ATOM UMEET
MECTO OJIUH U3
HEJ0CTaTKOB; B U3JI0KEHUU
NOMYIIEHbI HEOOIbIIINE
poOeJIbl, He UCKA3UBIITHE
coziep;kaHue padoThl;
NOTYIIEHbI O/IUH - JIBa
HeI04eTa P OCBEIICHUH
OCHOBHOT'O MaTepuana
BOIIpOCA.

74-60 Oarna - HETIOJIHO WK
HETOCJICIOBATEIHEHO
M3II0KEHO CONEpKaHUe
MaTepuaia
paccMaTpuBaEeMoro
BOIIpOCa, HO
[POAEMOHCTPUPOBAHO
o01iee MOHUMAaHKE
BOIIPOCOB,
[POEMOHCTPHUPOBAHEI
HABBIKU M YMEHMUS,




NOCTaTOYHBIC ISt
JTaJIbHEMIIIET0 YCBOCHHUS
MaTepuana; JTOMyIIeHbBI
OIIUOKH B OTIPEACIICHUH
MOHSITHIA, UCTIOIH30BAHUH
TEPMHUHOJIOTUU; BBISIBIICHbI
poOeJIbl B 3HAHUSX 110
OCHOBHBIM CHCTEMaM U
TEXHOJIOTHYECKOMY
000pyI0BaHHUIO;
[POAEMOHCTPUPOBAHO
YCBOCHUE OCHOBHOM
TUTEPaTyPHIL.

MeHee 60 0asuioB - OTBET
[PEICTABICH HEIIOIHO HUITN
HE 110 CYTH
[paccMaTpuBaEMoro
BOIpOca; 0OHAPYKEHO
HE3HAHUE WIH
HEMOHUMaHue OoNbIIeH WK
HanOoJiee BaKHOM 4acTH
y4eOHOTO MaTepHaia,
TpeOyemMoro npu
hopMHupOBaHUT
KOHTPOJIUPYEMOU
KOMIICTCHITUN Y4eOHOTO
Kypca; JEKIIMOHHBII
MaTepuail U MaTepuaibl
OCHOBHOM JIUTEpaTypsl 110
Kypcy HE YCBOCHBI.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLEHUBAHUSA

Bua npomexxyTouHOR Ipomesypsa MpoBeIeHEA Kpurepun
arTecTauuu OIICHUBAHUS
Onenka 3a auddepeHnuanbHbIN 3aU4eT paCCUUTHIBACTCS 110
pEeUTHHTY 00ydarolerocs o JUCHuIinHe R Ha ocHOBe
peUTHHTA MO TeKyIIeMy KOHTpolto RTek popmyne: Ri=Rrek,
rae 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: [ToaroToBKa mpeaoKeHNU 10 MPEIYNPEKIASHUIO U TUKBUIAIII

YK-2 Opaka mpv aBTOMaTU3UPOBAHHOM M3TOTOBJIEHUH MAIIMHOCTPOUTEIBHBIX

N30EIINI HU3KOU CII0KHOCTHU




'YMeeT: GopMyIHpoBaTh MAaTEMATHIECKUE MOJICIN I KOHKPETHBIX

YK-2 TUIPOTAa30IMHAMUYECKUX 3a1a4; BEIOMPATh ONTUMAIbHBIC YUCIICHHBIC H
METOJbI U aJITOPUTMBI I IIOCTABJICHHBIX 3aJa4

lmeeT mpakTu4eckuii onbIT: HaBbIKK padoTel ¢ CFD nporpamMmamu;
MoCTOOpabOTKa JaHHBIX: MOCTPOEHKE TpadUKOB, aHUMAIH,

YK-2 N N H
M30MOBEPXHOCTEH; OTIa/IKa BBIYMCIUTEIbHBIX MOEIEH MPH PacXoIUMOCTH
peLIeHMI

VK-6 3Haet: nmpakTuueckas padora ¢ CFD nakeramu; pa3pabortka npocteix CFD An

MOI[eJ'IeI\/‘I; BepHQ)I/IKaHI/IH W BaIMJAIUs YUCICHHBIX MOeei

YMeeT: MpOBOAUTH aHAJN3 YCTOMUHUBOCTH M CXOIMMOCTH YHCIIEHHBIX CXEM;
YK-6 WHTEPIPETUPOBATH PE3YIIBTATHI PACYETOB; OLIEHUBATH IMOTPEITHOCTH -+
MOJIETTUPOBAHUS U KOPPEKTHUPOBATH BHIYUCIUTENbHBIE TapaMeTPhl

lMeeT MpaKTUYECKUi OMBIT: OTIA/IKa BHIYUCIUTEIBHBIX MOJIETICH IPH
YK-6 PacXoAMMOCTH PELIEHU; UCTIONIb30BAHUE CYTIEPKOMIIBIOTEPHBIX CUCTEM A | [+
pECYpCOEMKHUX pacyeToB; pabOTH B KOMaH e Ha/l IPOECKTaMH

TumnoBbie KOHTPOJIBHBIC 3aIdHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
IMPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

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

0) OononHumMeNbHAsL IUMepamypa:

1. BonkoB E. A. YUucnennsie meTozsl : yueOHoe nocodue / E. A. Bonkos.
- 5-e m3x., ctep.. - CII6. u np. : Jlans, 2008. - 248 c. : u.

2. Cenos JI. 1. Mexanuka CIUIONIHON Cpeibl | YUeOHUK NIl YH-TOB U
BTy30B: B2 1.. T. 1. - 4-e u3a., ucnp. u gomn.. - M. : Hayxka, 1983. - 528 c. : ui.

3. PammxoB B. U. YncnenHnpie METOABI pelieHus GU3HIESCKUX 3a7ad :
VYueb. nocodue / B. U. Pamuxkos, A. C. Pomans. - CII6. u ap. : Jlans, 2005. - 204,
[1]c.:umn

8) omeyecmeenHbvle U 3apydedicHble HCYPHAIbL N0 OUCYUNIUHE, UMelowuecs 8 bubruomexe:
He nipenycmoTpensl

2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.
1. Bomnkos, E. A. Yucnennbie MeTobl : yueOHOE ocodue 1ist By30B / E.
A. BonkoB. — 6-¢ uzn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 252 ¢. —
ISBN 978-5-8114-7899-6. — Tekcr : a1eKkTpoHHBIN // JIaHb : 3J€KTPOHHO-
ouomoreunas cucrema. — URL: https://e.lanbook.com/book/167179

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. Bonkos, E. A. UucneHnnble MeTO/IBI | yaeOHOE ocobue aiisg By30B / E.
A. BonkoB. — 6-¢ uzn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 252 ¢. —



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

JJIeKTPOHHAsSA Y4eOHO-MeTOANYeCKAasl JOKYMEHTAIUs

HaumenoBanue
Ne Brx peeypeas | buGnuorpaduueckoe onucanue
JUTEPATYPHI ANIEKTPOHHOU
bopme
Mertoauueckue MeToz CONpsKEHHBIX TPaJUeHTOB. MHOIOCETOUHBIN
1 mocooust st OBbC u3narenspcTBa (MeTO : y4eOHO- METOAMYECKOE TTocooue / cocTaBuTeu P.
CaMOCTOSITENIbHOU Jlanb K. Hapumanos [u ap.]. — Tomck : TT'Y, 2019. — 19 ¢c. —
paboTHI CTYy/ICHTA Tekcr : anmexkTponHbIi https://e.lanbook.com/book/148671

[TepedeHpb UCTIONB3YEMOTO TPOTPAMMHOTO OOECIICUECHHUS:

N —

. Microsoft-Windows(6eccpodHo)
. Microsoft-Office(6eccpouno)

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

[Tepedyens ncnoap3yeMbIX NpodeccruoHanbHbIX 0a3 JaHHBIX U HH(OOPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Texakcnept(04.02.2024)

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecreueHue AUCHUII/INHBI

OcHoBHOE 000pyIOBaHNE, CTEH/IbI, MAKEThI, KOMITLIOTEPHAS] TEXHHKA,
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