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1. KommereHnuu M HHIAKATOPbI HX JOCTHKCHHUHA, IIPOBEPACMbIC NAaHHBIMHA
OICHOYHBIMHM MaTepHaJIaMH

[lenbio 0OCBOEHUS AUCHHUILINHBI SBISETCS POPMUPOBAHUE CIAEAYIOIIUX KOMITETEHIIUI:

OIIK-1 CriocobeH ucnonb30BaTh B MPoheCCHOHATBLHON AEITEeTbHOCTA OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX U OOIIEUHKEHEPHBIX TUCIUIUINH, IPUMEHATh METObl MaTEMATHUECKOTO
MOJICJIUPOBAHUS, TEOPETUUECKUX U IKCIIEPUMEHTAIBHBIX UCCIIEOBAaHUMN.

OIIK-2 CriocoOeH BBISBIATh €CTECTBEHHOHAYYHYIO CYIIHOCTh ITPO0JIeM, BO3HUKAIOIIUX B
XoJle MPOPECCHOHATBHOW  JEATEeIBbHOCTH, TMPUBJICKATh JJIs WX penieHus  (pusmko-
MaTeMaTUYECKUI anmnapar U COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTHH.

[TIK-1 CmocobeH HCMONb30BaTh METOJBI MATEMAaTUYECKOTO MOJCITHPOBAHUS TEIIIOBBIX
pOLEecCcoB, (POPMYIMPOBATH 33Ja4d KOMITBIOTEPHBIX HCCIIEJOBAHHUM MPOILIECCOB TEIIOOOMEHa
npu pazpadotke uznenuii PKT.

[IK-2 CnocobGeH TpoOBOIUTH HCCIAEAOBAHUS IO a’pOTHAPOJAMHAMHUKE M IPOoIeccam
teruiooomena m3znenuii PKT ¢ ucmonp3oBaHMEM BBICOKOIPOU3BOAUTENLHOW KOMITBIOTEPHOM
TEXHUKH.

Pesynpraramu 0CBOEHUS AMCILUIUIMHBI ABIISIOTCS CICAYIONINE UHAUKATOPHI TOCTHKEHUS
KOMIIETEHLIHM:

POOIIK-1.1 3naer pyHmaMeHTaIbHBIC 3aKOHBI MPHUPOILI U OCHOBHBIC (HU3UYECKHE H
MaTEMaTHUYECKHUE 3aKOHBI

POOIIK-1.2 Ymeer npuMeHATh (PU3NYECKHE 3aKOHBI U MATEMaTHYCCKUE METOJBI JIs
pelIeHns 3a1a4 TEOPETUYECKOT0 U MIPUKIAIHOTO XapaKTepa

POOIIK-2.1 3Haer METOAMKY BBISBICHUS E€CTECTBEHHOHAYYHOW CYITHOCTH MpoOJeM,
BO3HHUKAIOIIKUX B X0JI€ MPOPECCHOHATBHON JESITeIbHOCTH, U METOJIUKY MpUBJICUCHHS (UZUKO-
MaTEeMaTUYECKOro anmnapara i COBPEMEHHbIE KOMIIBIOTEPHBIX TEXHOJIOTHH U1 X PEIIEHUs

POOIIK-2.2 YMmeer BBISBIATH €CTECTBEHHOHAYUYHYIO CYIIHOCTh MPOOJIEM, BOZHUKAIOLINX
B XoAe MpodeccHOHAIbHON NeATENbHOCTH M MpPHUBIEKATh [UIsI WX pelleHus (U3HKO-
MaTeMaTUYECKUH anmnapar U COBPEMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUH

POIIK - 1.1 3naer Moaenu MaTeMaTHYECKOTO OMMMCAHMS TIPOIIECCOB TEIJI000MEHa

POIIK - 1.2 YMeer uCHONB30BAaTh CTaHAAPTHBIE METOJMKH U pPa3pabaThIBaTh HOBBIC
MOAXOAbl MATEMAaTUYECKOTO0 MOJAEITUPOBAHUS

POIIK - 2.1 3HaeT OCHOBBI pa3pa0OTKHU UYUCIEHHBIX METOAOB PEIICHUS MPUKIIAIHBIX
3a1a4

POIIK - 2.2 Ymeer ucnosib30BaTh MakKeThl MPUKIAAHBIX MPOrpaMM U pa3padaThiBaTh
OpUTMHAJIbHBIE IPOrPaMMBbI PeAIU3aluu MOIENIEn

2. OneHo4YHbIe MaTepuAaJIbl TEKYIIEr0o KOHTPOJISI H KPUTEPHH OLleHUBAHHUS

DJeMEeHTHI TEKYIEro KOHTPOJIA:

ITpoextHas padora — 1 (POOIIK-1.1, POOIIK-1.2, POOIIK-2.1, POOIIK-2.2, POIIK -
1.1, POIIK - 1.2, POIIK - 2.1, POIIK - 2.2)

[TpoekTHast paboTa 3aKIIOYaeTCs] B PELICHUM 33/1a4M JIBHKCHMS NBYX(a3HOU cpeabl 1o
TEIIO0OOMEHHOMY anmapary ¢ HCIOJIb30BAHMEM IPUKIAJHOTO KOMMEPUECKOro IMakera Ansys
Fluent. B xozxe BbimonHeHuss paboTbl TpeOyeTcs MOCTPOUTh T€OMETPUI0 TEIIOOOMEHHOTO
amnmnapara, IOCTPOUTh PAcUETHYIO CETKY, HACTPOUTh pelieHHue mporpammsl. [Ipu mposeneHuu
pacueta TpeOyeTcs caenaTh MPOBEPKY HA CXOJUMOCTH PEIICHUS MyTeM MPOBEPKH BBIMOIHEHUS
3aKOHA COXPAHEHUS 3HEPruM, a TAK)KE Yepe3 MCIOJIb30BaHMs Habopa pa3sHOCTHBIX ceTok. Ilo
UTOTaM BBIMOJHEHUSI MPOEKTa CTYAEHTHI JOJDKHBI MOJATOTOBUTH (DAyI-OTYET C MOJYyYCHHBIMH
pesyabpTatamu. [lomycTumo pemars 3aady B mapax.

IIpumep 3anauu 1S peLLICHMUS.



[TocTpouTh ToJIe TEUECHHS TAa30B3BECH, MOJaBaeMOM B TEINIOOOMEHHBIN ammapar. B3saTh
CXeMy Temja000MEHHOro ammapara, MoKa3aHHYI0 Ha pucyHke 1. BreiOpaTh MaTepuan yacTuil —
amiOMUHUM, ra3 — Bo3ayx. [IpoBecTn mapameTpuyeckoe HCCIeOBaHUE MJs JAHana3oHa
maccoBoro pacxona vactury 0.1 — 0.5 kr/c, paguyca vactuny 1 — 100 mxm. [Tomoxxuth, 4To Ha
OOKOBBIX CTEHKAX TEINIOOOMEHHHKA PACIIOJIOKEHbI 30HbI Harpea. OnpeaenuTh 3aCTOMHbIE 30HbI
TE€YEHMsI B 3aBUCUMOCTHU OT [IapaMETPOB ra30B3BECH.
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Pucynok 1 — IIpumep ais npoekTHOM paboThI 1

ITpoexTHas padora — 2 (POOIIK-1.1, POOIIK-1.2, POOIIK-2.1, POOIIK-2.2, POIIK -
1.1, POIIK - 1.2, POIIK - 2.1, POIIK - 2.2)

[TpoekTHast paboTa 3aKiO4YaeTcss B PEIICHWH 33Ja4l TOpeHHs IBYX(pa3HOW cpensl B
SHEPreTUYECKOM YCTPOMCTBE CO CJIOKHOW T€OMETpUEH C HCIOJIb30BAHUEM MPHUKIATHOTO
KomMMmepueckoro makera Ansys Fluent. B xonme BbimonHeHust paboTel TpeOyeTcsi MOCTPOHUTH
TEOMETPHIO DHEPTEeTUYECKOTO YCTPOMCTBA, MOCTPOUTH PACYETHYIO CETKY, HACTPOUTH PEIICHHE
nporpammel. [lpu npoBenennn pacdera Tpedyercs clienaTh MPOBEPKY HA CXOAMMOCTb PELICHHUS
IIyTEM IIPOBEPKHU BBIIIOJHEHUS 3aKOHA COXPAHECHHs DHEPIMM, a TAKXKE 4Yepe3 HCIOJIb30BaHUS
Habopa pa3HOCTHBIX CEeTOK. [Io UTOram BBIMOJHEHUS MPOEKTa CTYIEHTHI TOJIKHBI MOATOTOBUTD
(ailn-oT4eT ¢ NOJyYEHHBIMH pe3ybTaTaMu. JlomycTUMO pemarth 3aa4dy B napax.

IIpumep 3anaum 1S peLLICHMUS.

Ompenenuth 3GHEKTUBHOCT, pabOTHl TOPETOYHOTO YCTPOMCTBA 10  CXKUTAHUIO
ra3oB3BECH, COCTOALIEH U3 METAaHOBO3AYIIHON CMECU M YAaCTHIL] YrOJIbHOM NbUIK. Mcronp30BaTh
JBYXCTaIUMHYIO CXEMy XHMHUYECKHUX MPEBPAlICHU B rase, Yy4eCcTb BBIXOJA JIETY4YHX
KOMIIOHEHTOB U3 YaCTHIl, YYECTb PEaKIMI0 MEXIy razoM M dacTuuamu. s pemieHus B3ATb
BcTpoeHHble napameTpbl ANSYS FLUENT mnis wactun u rasza. Pemienue npoBecTH i ABYX
BapHUaHTOB: MOJIeJIb MHOTO(a3HOI cpenbl Diinepa, MoJienb cpebl Ditnep-Jlarpanxk.

IIpoBecTn napaMeTprYecKOe UCCIENOBAHNUE C BADBUPOBAHUEM COCTaBa CMECH.

Ha pucynke 2 mnpezacraBieHa OJHAa M3 BO3MOXHBIX T€OMETPUN SHEPreTU4YECKOIro
YCTpOICTBA.
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Pucynok 2- Ilpumep ais IpoeKTHOH paboThI 2

OrneHrBaHUE MMPOEKTHBIX padoT 1, 2 MPOMCXOAUT CIEAYIOIIUM 00pazoM:

1. CTyaeHTHI BHITIOMHSIOT paboTy ¢ (pukcanueid mpoMeXyTOuHbIX 3TarnoB. Ha ocHoBaHuM
pabOThI TOTOBSAT PE3CHTALIUIO.

2. Ha oTtueTHbIX 3aHATHSIX | — 2 CTYJIEHTHI BBICTYHAIOT APYT MEpE IPYrOM U BBICTYIAIOT
B POJIM KIOPHU APYT IJIs Apyra.

3. Ha ocHOBe pe3yJIbTaTOB BBICTYIUICHHH W OIIEHKH Pa0OOTHI KIOPH CTABHTCS UTOTOBAs
OLICHKA I10 TIPOEKTY.

K kputepusiMm OIIEHHBAHHS OTHOCATCS: XOpOIIEE KAdyeCTBO BBHIMOJIHEHUS pPabOTHI
(mpoBepka KadecTBa pPa3HOCTHON CETKH, IPOBEPKAa 3aKOHOB COXPAHEHMs, KOPPEKTHOCTh
HACTPOEK pelaTesns, YMEHUE AaBaThb WHTEPIPETALMI0 IOJy4YyaeMbIM pe3yJbTaTaMm), KadyecTBO
BBICTYIUICHUSI TIEpe]] CaylaTeNlssMu (YMEHUE JaBaTh apryMEHTHPOBAaHHBIE OTBETHI HA BOIIPOCHI),
KaueCTBO OLICHUBAHMUS NPOEKTOB APYTUX JIOJAEH (yMEHHME 3aJaBaTh BOIPOCHI MO CYIIECTBY,
NOHMMaHHE (U3MYECKUX 3aKOHOMEpPHOCTEH M METOAOB pellleHus 3anad). B maHHOM ciydae
CTaBUTCS OLIEHKA «3a4TEHO». B OCTAIbHBIX ClIydasX — «HE 3a4TEHOY.

3. OueHouyHble MaTepHaJbl HTOTOBOI0 KOHTPOJIS (IPOMEKYTOUHON aTTeCTALMU) U
KPUTEPUHU OLlCHUBAHUS

3adeT ¢ OLIEHKOM MPOBOIUTCS B yCTHOU GopMme. Ha 3adeTe TpeOyeTcst onucaTh METOIUKY
penieHus 3a1a4 TerIo(Gpu3uKy U TUAPO-adPOTUHAMUKH.

[IpoBepsiercst ocBoenue cneayromux komnerenuuii: OIMK-1, OIIK-2, TTK-1, TTK-2.

OIIK-1 CriocobeH ucnonb30BaTh B MPohECCHOHATBLHON AEITETbHOCTA OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX U OOIIEUHKEHEPHBIX TUCIUIUINH, IPUMEHATh METObl MaTEMATHUECKOTO
MOJICJIMPOBAHUS, TEOPETUUECKUX U IKCIIEPUMEHTAIbHBIX UCCIIECOBAaHUMN.

OIIK-2 CriocoOeH BBISBIATh €CTECTBEHHOHAYYHYO CYIITHOCTh ITPOOJIeM, BO3HUKAIOIIUX B
XoJle MPOPECCHOHATHHOW  JEATEIHbHOCTH, TMPUBJICKATh JJIs WX pemieHus  (pusmko-
MaTeMaTUYECKUI anmnapar i COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTHH.

[IK-1 CmocobeH HCMoNb30BaTh METOIBI MATEMAaTUYECKOTO MOJICITHPOBAHUS TEILIIOBBIX
poLEecCcoB, (POPMYIMPOBATH 33Ja4d KOMITBIOTEPHBIX HCCIIEJOBAHHUI MPOILIECCOB TEIIOOOMEHa
npu pazpadotke uznenuii PKT.

[IK-2 CnocobGeH mpoBOIUTH HCCIAEAOBAHHUS 110 a’pOTHAPOJAMHAMHUKE M IpOoIeccam
teruiooomena m3znenuii PKT ¢ ucnonp3oBaHMEM BBICOKOIMPOU3BOAUTENLHOW KOMITBIOTEPHOM
TEXHUKH.

[IpumepHbIil TepedyeHb 3aJaHUN Ha 3a4ET C OLICHKOM:

1. Onucath METOIUKY PEIICHUS 3aJa4d TETIOOOMEHA MpU JIBUKEHHUH ABYX(Pa3zHOM
Cpenbl 0 KaHaIy ¢ UCIoJIb30BaHueM moaxoaa Multiphase Model - Mixture

2. OnucaTh METOIUKY PEIICHUS 33aJa4d TEIIOOOMEHA MpU JIBUKEHHUH ABYX(Pa3zHOM
Cpenbl o KaHaly ¢ UCIob30BaHueM moaxona Multiphase Model - Eulerian

3. Onucath OCHOBHBIE METOJBI PEUICHHUS 3a7aud TEIUIOOOMEHa MpH JIBHKEHUU
nByXx(a3HOU cpepl 0 KaHaly ¢ UCIoIb30BaHueM moaxosa Discrete Phase Model

4. Omnwucare npuHIune! ucnoib3oBanus User-Defined Function npu MmoaenupoBanun

3a/1a4 ABMKCHUS U TEII00OMeHa NBYX(a3HbIX Cpej



5. OnucaTh MOCIENOBATEILHOCTh MOACIUPOBAHUS 3a/ady TOPEHUSI Ta30B3BECEH C
OIIMCaHUCM BO3MOXHBIX MCXAHU3MOB onpe;[eneHmI 3aKOHOB peaerOBaHmI KOMIIOHCHTOB
ra3’oB3BECH.

OneHka 3a 3a4€eT ¢ OLEHKOW CKJIaAbIBAE€TCA U3 B3BEIIICHHON CyMMBI OIIEHOK 3a MPOEKTHBIE
paboThI U OIICHKH 32 YCTHBIN SK3aMEH.

Ouenka 3a ycTHBIM 3k3ameH omnpeaensieT 60 % OLEeHKH 3a Kypc, OIEHKa 3a KaKIbli
npoekT onpezaenser 20 % oueHku 3a Kypc. Takum oOpa3oM, s MOIyYEHHs 3aueTa ¢ OLEHKOU
«OTIUYHO» CTYJIEHT JOJDKCH YCHEITHO BBHITIOJIHUTH JIBE MPOCKTHBIC PaOOThI W JaTh IOJTHBINA
OTBET Ha 3aJlaHuE Ha IK3aMeHe. 3a4eT C OLEHKOW «XOpOIIO» BBICTABISAETCA MPHU YCHEIIHOM
BBITIOJIHCHUH OJIHOTO TMPOEKTHOTO 3aJaHUs W TOJHOM OTBETE€ Ha BOIMPOC SK3aMEHAIIMOHHOTO
Omtera. 3a4eT ¢ OIEHKOM «yIOBIETBOPUTEIHHOY» BBICTABIISIETCS MPU yCIICIIHOM BBIIOJIHEHUN HE
MEHEEe YeM OJTHOTO MPOEKTHOTO 3aJaHus M HEJOCTAaTOYHO TOJHOM OTBETE Ha dK3aMEHAIIMOHHBIN
oumer.

4. OueHouyHbIe MaTepHaJIbI IS NMPOBEPKH 0CTATOYHBIX 3HAHUM
(chopMHPOBAHHOCTH KOMIIETEHLIMIA)

Teoperuueckue Bonpocs ((POOIIK-1.1, POOIIK-1.2, POOIIK-2.1, POOIIK-2.2, POIIK
- 1.1, POIIK - 1.2, POIIK - 2.1, POIIK - 2.2)
1. VYka3zaTh METOABI TOCTPOEHHUS PA3HOCTHBIX CETOK B cpeae Ansys Fluent
2. JlaTh omucaHUEe OCHOBHBIM OCOOCHHOCTSIM MOJEIHPOBAHUS MBYX(a3HBIX TECUCHUU B
cpene Ansys Fluent
Omnwucats pazHully B Thnax pemarens Pressure-Based u Density-Based
4. Onucarp TUINBI TPAHWUYHBIX YCIIOBUM MPHU MOJEIUPOBAHUHU JBYX(DA3HBIX TECUCHHH B
cpene Ansys Fluent
5. Omnwucarp cTraguy peuieHus 3ajad TerIooOMeHa W THAPO-adpPOAMHAMHMKU B Cpele
Ansys Fluent

(98]

KpI/ITepI/II/I OLICHUBAHHUA: CUHUTACTCA BBIIIOJHCHHBIM, CCJIHM JaH BepHBIﬁ OTBET Ha OJUH
BOIIPOC U3 CIUCKA (MCUYEPITHIBAIOIINI W/WIH C HEOOIBIIIMMH HETOYHOCTSIMH )
HNudopmauus o pazpadoTunkax

MouceeBa Kcennss MuxaitnoBHa, a.¢.-M.H., JOHeHT, mpodeccop Kadeaps
MareMmatnyeckor pusuku OTD TI'Y
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