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1. Ilepeuensn

IIAHUPYEMbIX

pe3yJibTaTOB

oﬁyqum{ mo AUCHUIIJINHE,

COOTHECEHHBIX € IUIAHMPYEMbIMH PpPe3yJbTaTaMH OCBOEHHS 00pa3oBaTeIbHOMH

NporpaMMmbl

B pesymerare ocBoenus OIl oOywaromuiics AOHKEH OBIANETHh CICTYIONTUMU
pe3yabTatamMu OOy4eHUs M0 AUCHUILIINHE:

Koanbl
KOMIIeTeHINH

Pe3yabTaThl 0CBOEHHS
oo11
Cooeporcanue
KOMnemeHuyui*

IlepeyeHb MIAHMPYEMBbIX
pe3yJIbTaTOB 00y4YeHHs
0 TUCIHUIIInHE* *

[1CK-1.12

CrocoOHOCTh  NpPUMEHATh Ha
IIPaKTUKE IIPUHLIATIBI
opranusanuu 3kcruryarauuu AC,
a TaKxKe IIOHUMaTh
MPUHLMIIHATIBHBIE OCOOEHHOCTU
CTallMOHAPHBIX M IEPEXOIHBIX
PEXUMOB PEaKTOPHBIX
YCTAHOBOK M 3HEPro0JOKOB INpH
HOPMAJIBHOW DKCILTyaTaluu, IpU
€€ HapyILICHUAX, IIPU PEMOHTE U
neperpysKax

3HaTh: PEXKUMBI HOpMaJIbHOU
SKCIUTyaTalluu, PEXUMBbI C HApYHICHUSMU
HOpPMAaJIbHON IKCILTyaTallu

YMETh:  MomenupoBaTh  PEKHMBI €
3a/IaHHBIMU TEIII0PU3NIECKUMU "
TUAPOIMHAMUYECKIMH XapaKTepUCTUKAMU
Bnaners: mnporpammubiME - cpencTBamMu
JUISL  MOJCIMPOBAHUS W CHUMYJSLUU
Pa3IMYHBIX PEKUMOB IKCILTyaTallun

[1CK-1.13

CriocoOHOCTh IMOHUMATh
MPUYMHBI  HAKJIQJbIBAEMBIX Ha
PEKUMBI OTpaHUYEHUH,
CBSI3aHHBIX C TPEOOBaHUSMHU I10
0€30I1aCHOCTH M OCOOEHHOCTSIMU
KOHCTPYKLUI OCHOBHOI'O
o0opynoBaHus u
BO3MOYKHOCTSIMH
TexHonornueckux cxem AC

3HaTh:  0COOEHHOCTH  OKCILTyaTalluu
sHeprobioka ADC mpu OTKIOHEHUSX OT
HOPMAJIBHOM JKCILTyaTaluu

Ymers: MOICIUPOBATh  JOIIYCTHMEIC
COCTOSIHUSL U PEXKUMBI pabOThl C TOYKHU
3peHHsI TETUTOPHU3UKH U TUAPOINHAMHUKH
Bnanets: pacyeTHBIMM  METOJAMKaAMH
onpeeneHus TeI0(QU3NUECKHUX,
TUAPOJUHAMUYECKHUX u ¢uzuKo-
XUMHMUYECKHX XapakTepuctuk npu HO un
HHO

[1CK-1.14

CrocoOHOCTE BBITIONIHATE
TUIIOBBIE OTIEPAIUH 110
VIIPABICHUIO PEAKTOPOM U
9HEProOIO0KOM Ha MOHSATUITHOM
TpeHaXKEpe

3HATh: OCHOBHBIE TEIUIOPU3UUECKHE H
TUIPOJIMHAMUYECKHE METOJIMKH PacueToB,
UCIIOJIb3YEMBIE B (GYHKINOHAIBHO-
AQHAINTUYECKOM TpeHakEépa peakTopa THUIa
BBOP

Ymers: OOBSICHSTH ¢buznyeckue
TIPUHIIUIIBI IpOCTEHIINX TUIIOBBIX
olepaluii, XapakTepHBIX NpPU YIPaBICHUH
sHeprobiaokom ADC

BJIa)IeTB: NpUEMAMHU PACUETHBIX METOIUK
OIIpeAEIEHUS TETIO(PU3NUECKUX,
TUAPOIMHAMUYECKHUX u ¢buzuKo-
XUMHUYECKHUX XapaKTEPUCTUK




Konwbi Pe3yabTaTrhl 0cBOeHHS IlepeyeHb MIAHNPYEMBIX

KOMIIeTeH Ui oo pe3yJbTaTOB 00yUeHUsI
Cooeporcanue 10 JUCHHUILTHHE ™ *
KomnemeHnyuil*
I[ICK-1.15 ['oTOBHOCTH IPUMEHSTH 3HATh: HKCILTYaTalOHHEIE

IIPHHIUIIBL 00CCIICUCHHS CTallMOHAPHBIE COCTOSAHUA U PEKUMBI
ONITUMAJIBHBIX PEKUMOB pa6OTBI pa60TBI 3Hepr06H0Ka ADC

AICPHOTO peaKTOpa, YMeTh: MoaenupoBars npocTeime
TEIUIOMEXaHHYECKOTO

TETUTOPU3UUUCKUE U THIPOTNHAMHUECKUEC
3a/1a4¥, XapaKTepHbIC TIPH YIIPABICHUS
sHeproosokom ADC.

Braners: ocHoBHBIME IpaBUIaMu 1
npuéMaMu pacueTHOTr0 0OOCHOBAHHUS
0e30IacHOM YKCIUTyaTaluy.

000pyIOBaHUS U SHEPTOOIIOKA B
IIEJIOM TIPH PA3JIMIHBIX PEKHMAX
paboter AC ¢ cobmroaeHreM
TpeboBaHU# 6€30MaCHOCTH

2. Mecro nucuuninnsl B crpykrype OIIOII 6akanaspuara
JlucuuniHa peanu3yeTcs B paMKax 0a30BOil 4acTy MPOPECCUOHATIBHOTO LUKJIA.

I[J'ISI OCBOCHHUA OUMCHHUITIIMHBI HGO6XOI[I/IMBI KOMIICTCHIIMH, CCI)OpMI/IpOBaHHBIe B
paMKax HM3YUCHHA CIACAYIOIIHUX  AUCHUIIINH «Duzuka AACPHBIX  PCAKTOPOBY»,
«TexHuueckas TCPMOINHAMUKAY, «MexaHnka KHUIKOCTH MW Trasa», «ﬂ,ﬂepHBIe
OHCPI'CTHYCCKUC PCAKTOPLI», ((H&pOFGHGp&TOpBI n TGHJI006M€HHI/IKI/I>),
((FI/IIIpOIII/IHaMI/IKa M TEIIJIOMacCOOOMEH B QHCPIrCTUYCCKOM O60py,Z[0BaHI/II/I>).

JIMCUMIIIMHBl W/WIIM MPAKTUKU, JUISI KOTOPBIX OCBOCHHUE JTAHHOW JHMCLUILIMHBI
HEOOXOJMMO  KaK  MpeAllecTByoliee: ATOMHbIE 3JeKTpocTaHiuu, HayuHo-
UCCleIoBaTeNbcKas padoTa, NpeAAUILIIOMHBIA MPAKTUKYM.

JucuunnrHa uzydaercst Ha 4-0M Kypce B 7-OM CEMECTpE.

3. O0beM MCHMIUIMHBI B 32a4Y€THBIX €IMHHUIAX ¢ YKAa3aHMEM KOJHYeCTBA
aKaJleMU4eCKNX YacoB, BbIJEJEHHBIX HA KOHTAKTHYI0 padoTy 0o0ydawiuuxcs ¢
npenoaaBarejeM (M0 BHJAM 3aHSATHI) M Ha CaMOCTOSITEJIbHYIO PpadoTy
o0yJarmmnxcs

Cemecrtp

Ne 7 ’ Bcero

Bua pa6otsl
KosnuecTBo yacoB

Ha BUJ padoThI

KonrakTHas padora o0y4yaromuxcs ¢
npenogaBareyemM

AyIAUTOpHBbIE 3aHATHSA (6Ce20) 32 32

B TtoMm uucie:




JleKyuu
(nexyuu 8 UHMepaxKmueHotl popme)

npakmuiecKkue 3anamus

y 32 32
(npakxmuyeckue 3aHAMUsl 8 UHMepPaKmueHou gopme)
IIpome:kyToUHAasi aTTecTANMS
B Tom uucie:
3auem - -
9K3AMEH - -
CamocrosiTesibHast pa0d0Ta 00y4YAKIIMNXCS
CamocrosiTesibHas paboTa o0yyarommxcs(ecezo) 76 76
B ToMm yucie:
IIpopabomxa yuebnozo (meopemuueckoeo) 36 36
Mamepuana: KOHCReKma iekyutl, y4eOHvlx nocooutl, y4eOHUKO8
Buinonnenue unousuoyanvuulx 3a0anuti (n0020mosKka 40 40
CO00OWeHUll, npe3eHmayuil
Bcero (yachi): 108 108
Bcero (3aueTHble eTHHHUIIDI): 3 3




4. Conep:kaHue TUCHUIUVIMHBI, CTPYKTYPHMPOBAaHHOE MO TeMaM (pa3iesnaM) ¢ yKa3aHMEM OTBEJICeHHOI0 HA HHUX KOJHMYeCTBa
aKaJeMHU4YeCKHX YaCOB U BU/IOB YUeOHBIX 3aHATHI

4.1. Pazoenvt oucyuniunsvl u mpyooemKoCcms no 6U0aAM y4eOHbIX 3aHAMUIL (6 AKA0EMUYECKUX YACAX)

Ne i/ HaumenoBanue pasaeiia Oomasn Buabl y4yeOHBIX 3aHATHI, BKIIOYAS
/TeMbl JTUCIHUILIHHBI TPYAOEMKOCTDH BCEro CaAMOCTOAITEILHYI0 PadoTy 00y4arouuxcs u
(6 uacax) TPYA0E€MKOCTh
(6 wacax)
Ounas popma o0yueHust
Jlek | Cem/Ilp ‘ JIao ‘ Bueayn CPO
7 ceMecTp
1. Ocuossl CFD nogxona 36 - 10 - - 26
1.1. Beenenue B meromonoruto CFD. 3 - 1 - - 2
1.2. YucneHHOE MOJIETTMPOBAHMUE, -
3HakoMcTBO ¢ ANSYS(STAR 3 - 1 - 2
CCM+)-I
1.3. YucaeHHoe MOJIETTUPOBAHHUE, -
3gakoMctB0 ¢ ANSYS(STAR 3 - 1 - 2
CCM+)-11.
1.4. [TocTpoeHre mIOCKON U TPEXMEPHOU -
reomerpur B ANSYS(STAR 8 - 2 - 6
CCM+)
1.5. IToctpoenue BBIYHCITUTEIILHOM 9 ) 2 _ - 7
CETKH M TIOCTAHOBKA KPAaeBhIX 3ajad.
1.6. AHayn3 pe3ynbTaToOB pacueTa -
q 9 8 - 2 - 6
ACTPOUKHM peraTess
1.7. ['panunsr npumenumocta CFD 2 ) 1 ) - 1
OIX01a




Ne n/m HaumenoBanue pasaeia Oo0masn Buabl yueOHBIX 3aHATHI, BKJIIOYAsI
/TeMbl IUCHUNIINHBI TPYAOEMKOCTb BCEro CAMOCTOSITEJILHYI0 PA00Ty 00y4AKOIUXCH U
(6 wacax) TPYA0EMKOCTH
(6 uacax)
Ounas popma o0yueHust
Jlek Cem/IIp Jlad BHueayn CPO
2. MopaenupoBaHue B cpee -
ANSYS(STAR CCM+) 46 ; 14 : 32
2.1. Mopnenu TypOyJIeHTHOCTH 12 - 4 - - 8
2.2. MopenupoBanue Teraoo0MeHa 14 - 4 - - 10
2.3. MO,Z[GJ'IIinOBaHI/Ie HECTAIIMOHAPHBIX 14 ) A ) - 10
TCUCHHUUN
2.4, Hcnonb3oBanue GpyHKINH, 3aJaHHBIX 6 ) 2 ) - 4
I0JIB30BATEIIEM
3. MopenupoBaHue CI0KHBIX 26 _ 8 _ = 18
(U3HYECKUX MPOIIECCOB
3.1. CrnosxxHble pu3nvecKre MOAeINu: 12 4 - 8
MHOTO(a3HBIE TEUEHUS ) )
2.1. CrnoxHbie PU3NYECKUE MOJIEIH: -
JIBUOKYIIUECS 30HBI U MOJIENb 14 - 4 - 10
JOTUHAMNYCCKHUX CETOK

Ipum.: Jlex — nexyuu, Ilp — npakmuyeckue sauamusi / cemunapul, Jlab — nabopamopuvie 3anamus, Bueayo — eneayoumophas
paboma, CPO — camocmosmenvHas paboma 006y4aroumuxcs



4.2. Cooeporcanue oucyuniunsl, CmpyKmypupoeanHnoe no pazoenam (memam)

Jlexyuonnwiii kypclllpakmuueckue/cemunapckue 3ansamus

HaumenoBanmue
Ne pasjaesia/TeMbl Conep:xanue
JTUCIHHUILINHBI

1. |OcnoBsl CFD nmoaxoaa Brenenue B meronosnoruto CFD. Yucnennoe moaenupoBaHue.
[Toctpoenue cetok. HacTtpolika u u3ydeHue pemiarenei
ANSYS/STAR CCM+. Ananu3 rpanun npumerumoctu CFD

MTOXOJIOB.
2. |MongeanpoBanue B cpeae | Mozaenu TypOynentHocTi. MoenrpoBaHue TeII000MeHa.
ANSYS/STAR CCM+ MonenupoBaHue HeCTAllMOHAPHBIX TeUeHUH. Vcronp3oBaHme
(GyHKINH, 3aIaHHBIX MTOJIb30BATEIICM.
3. |MopenupoBanue CrnoxHble (pu3nuecKkue MoIenu: MHOTO(a3HbIe TeUeHUS,
CJIOKHBIX PU3MYECKUX  [IBHXKYIIMECS 30HbI U MOJIENb JUHAMUYECKUX CETOK

nmpoueccoB

Jlabopamopnvie 3ansamus

He npenycmoTpeHsl.

5. IlepevyeHb y4eOHO-METOAMYECKOT0 O0ecTeYeHusl JJIsi CAMOCTOATEILHOH padoThl
00y4arIMXcs M0 JUCUMILIMHE

Jiis  camocTosTeNnbHON  paboOThl  CTyIAEHTaM  MpENarailoTcs HE  TOJIBKO
pPENPOAYKTUBHBIC (BBIMOJHEHUE YHOPAKHEHUU MO oO0pasily, Mepecka3 ydeOHOro
Marepuana), HO M HMHPOPMALMOHHO-A0OBIBAIOIIME (camMocTosiTeNbHass paboTa cC
y4eOHbIMU TOCOOMSIMHU, ayAMO M BHJEO MaTepuajaMu, C HHTEPHET-PECypCaMH),
pOoOJIEMHO-TIOUCKOBBIE (TMIOATOTOBKA MAaTEPHANiOB Ui TPE3CHTAlUN) U TBOPUYECKH-
PENPOIYKTUBHBIE METOJbI PpaboThl (MOATOTOBKAa K JIaOOpaTOpHBIM paboTam).
PekoMeHayeMble MHTEpHET pecypchbl ISl CaMOCTOSITENbHOM pabOThl: 3JIE€KTPOHHO-
oubnmoreunas cucrema  http://elibrary.ru, snexTpoHHO-OMOMMOTEYHAS cHUCTEMa
00pa3oBaTeNbHBIX W MpOocBeTUTENbCKUX u3manuii http:\\www.IQlib.ru, snexTponHo-
oubnmoteuynas cucrema «M3matenscTBo Jlane» wWww.e.lanbook.com, ssekTpoHHO-
oubnmoreunas cucrema HUAY MUOU www.library.mephi.ru.

6. ®oH/J OIEHOYHBLIX CPEACTB Uil TNPOBeJAeHHUS] TMPOMEXKYTOUHON aTTecTAUMHU
00y4arIIMXCs M0 JUCUHUIITIMHE

6.1. Ilacnopm ¢honoa oyenounwvlx cpeocme no OucyunIUHe



http://elibrary.ru/
http://www.e.lanbook.com/
http://www.library.mephi.ru/

Ne i/ | KonTposupyembie pa3aesibl (TeMbI) Kon xonTposmpyemoii HaumeHoBaHHe OLICHOYHOT' O

AUCHUILUIMHBI (Pe3yJbTATHI I0 | KOMIETeHIUH (WJIH e€ yacTH) / cpeacrsa
pa3aesam) U ee (hopMyJHpPOBKA
Tekymii KOHTPOJIb, 7 ceMecTp
1. CrocoOHOCTh UCIIOIB30BaTh U
Mopenu TypOyJIeHTHOCTH. BBITIOJIHATH PACUETHBIE
[TocTpoeHue ceTox. meronuku CFD- kitacca ¢
. KontpomnbHast padota Nel.
Mcnions3oBanue QyHKITHA, [MPUMEHEHUEM COBPEMEHHBIX
3aJIaHHBIX MTOJIb30BaTEIIEM [PACYCTHBIX KOMILJIEKCOB,
ICK-1.12, TICK-1.13
2 CrocoOHOCTh UCIIOIB30BaTh U
Mopenu TypOyJIeHTHOCTH. BBITIOJIHATH PACUETHBIE
MojaenupoBaHue TEIIO0OMEHa. meronuku CFD- kitacca ¢
. KontpomnsHast padota Nel.
Mcnions3oBanue QyHKITHA, [MPUMEHEHUEM COBPEMEHHBIX
3aJIaHHBIX MTOJIb30BaTEIIEM [PACYCTHBIX KOMILJIEKCOB,

I[1CK-1.12, TICK-1.13
ITpoMeKyTOYHBII KOHTPOJIb, 7 CEMECTP
CriocoOHOCTb TPUMEHST
CJIO’KHBIE (PU3NYECKUE
MOJI€TIM: MHOTO(a3HbIe
TEUEHUs, IBUKYILUECS 30HbI U
MO/IE€Nb TUHAMUYECKUX CETOK

[1CK-1.14

MoaenupoBaHUe HECTAIIMOHAPHBIX
TEYECHU.
3auéT

I1o pe3ynpTaram
BBITIOJTHEHUS] KOHTPOJIbHOU
paboThI-3aueTa

Bcero:

6.2. Tunoevle KOHmMPOIbHBbIE 3A0AHUA UTU UHBIE MAMEPUATbL, HEOOX00UMble O0/14
OUeHKU 3HAHUI, YMeHUll, HAGbIKO6 u (U1U) Onvima  OeameabHOCHU,
xXapakmepusyoujue Imansvt (OPMUpPOBAHUA KOMHEMEHUUIl 6 npouecce 0C80EHUsA
00pazoeamenvHoll RPOZPAMMBL

6.2.1. Konmponsnoe 3a0anue

1. Konrpouabnas padora Nel. CB0o00ogHAas1 KOHBEKIIUSA

[{eb:TpOBECTH YNCICHHOE HCCIICOBAaHNE KOHBEKTHBHBIX TEUCHUI B IPOTPAMMHOM
komriiekce ANSYS, hopmupyromuxcst BCaeACTBUE JIOKAIM30BAaHHOTO HarpeBa B
MUJIMHAPUYECKOM CJI0€ KUAKOCTH. CpaBHUTH PE3yJIbTAThl PACUETOB JJI PA3TUIHBIX
PEKUMOB TEUCHHUS, CPABHUTD ITU PE3YyJIbTAThI C TaHHBIMU, TIOJyYCHHBIMHU B
HKCIIEPUMEHTE.

PaccmarpuBaeTcs UMIIMHAPUYECKUN CIIOW )KUAKOCTH. [lomaraercs, 4To Ha BepXHEn
I'paHUIIE BBIIOJIHACTCS YCIOBHE NMPOCKAIb3bIBaHUS, HA OOKOBOW CTEHKE U HA THE —
YCJIOBUE MPUINNIAHUS (CXEMAaTUYHO HUCCIIelyeMasi MOJIeNIb U LIUPKYJIALUS AKUJKOCTH
MPE/ICTaBIICHbI HA pUCYHKE 1)
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Puc. 1. CxemaTnuHoe U300pakeHUE paCUETHON 00JIACTH U MEPUIUOHATIBLHOM
HUPKYJISIITUN

>
Iz

B nenTpanbHOM YacTh HUIMHAP HATPEBAETCS 3a CUET MOCTOSTHHOTO TETIOBOTO
MIOTOKA; 00JaCTh HArpeBa Moka3aHa Ha CXeMe YEPHBIM MPSAMOYToJIbHUKOM. OTBOJI Teria
OCYUIECTBIISIETCS Uepe3 CBOOOAHYIO BEPXHIOIO TPAaHUILy, HA KOTOPOW, KpOMe
IPOCKANIb3bIBAHUS, TAKKE 33/1a€TCS MOCTOSIHHBINA MOTOK TEIUIa (OTPULIATEIbHBIN).
KosruecTBo BBOAMMOTO B CJIOHM TEILIA 33/1a€TCSl PABHBIM KOJIMYECTBY TEILIA,
OTBOJIUMOMY C BEpXHEHN I'PaHHULIBI.

['pannuHbBIE YCIOBUA:

HOJIaI‘aGTCH, YTO Ha OOKOBBIX CTEHKaX U JHC BBIIIOJHACTCA YCIIOBUC IIPUJIMITAHUA

U, =0

wall

Ha BerHCP'I I'paHHUIC — YCJIOBUC ITPOCKAJIb3bIBAHHNA!

U n,wall = 0 Tw = O

Ha BepxHeil rpanuie u B 00JaCTH HarpeBa Tak»Ke 3a/1at0TCSl OTOKH TeIlIa:

qsurf = ql qheat - q2

1

Pa3Hple BapyuaHTHI 3a1aHUS TPAHUYHBIX YCIOBUI

2.KonTposbHasi pabora Ne2. KoHBeKTHBHbIE TeYEHUS

[enb: mpoBeCTH pacyeTsl sl KOHBEKTUBHBIX TEUEHHM, (POPMUPYIOIIMXCS
BCJICJICTBUE CTOKA YEPE3 LIEHTPAIBHOE OTBEPCTHUE B HEMOABUKHOM LIMJIMHAPUYECKOM
CJIO€ KUAKOCTH.

PaccmarpuBaercst mmimuHapraeckuil cioi sxuakoctu. [lonaraercs, 4To Ha GOKOBOM
CTEHKE Y Ha JHE BBIMOJIHIETCS YCIOBUE MPUINNIAHUS (CXEMAaTUYHO HCClieyeMas
MO/ICITb TIPEJICTAaBICHA Ha PUCYHKE 2)



~ ObGnacts
MOJIETHPOBAHUS

Puc. 2. CxematuuHoe n300paxxeHHe pacueTHON 00IacTH

KuakocTs UCTEKAET U3 MWIMHAPA YEPE3 TOHHOE OTBEPCTHUE B LICHTPAILHOW YaCTH
(3amTpuxoBaHHas 001acTh Ha cxeMe). BTekaeT )KuJIKocTh 4epe3 CBOOOHYIO BEPXHIOIO
MMOBEPXHOCTH, T/I€ 33JIA€TCS MOCTOSIHHBIN MOTOK KUJAKOCTH. Pacxo1 BTeKaronien B ClIou
JKUJIKOCTH PABEH PaCXOy UCTEKAIOIIEH KUIKOCTH.

['panuyHBIC YCIOBUS:

HOJIaI‘aGTCH, YTO Ha OOKOBBIX CTEHKaX U JHC 0e3 CTOKa BBITOJTHICTCS YCJIIOBHC
IIPpUIINIIaHUA

UwaII = O

(7)

Ha BepxHeil rpanune 1 B 00JaCTH CTOKA 334at0TCs 3HAUEHHSI CKOPOCTH:

e — e

Uinier = Uaiall +Uragian § +Usyin K [U et = Uggiar? + Upggian J + Ugyin K
) Uasiar = —Us ) Uaiar = —U2

Uragiar =0 Uragiar =0

(Uswin = 0 (Uswin = 0

PaznuuHblie BapuaHThl TPAHUYHBIX YCIOBUI

KontpoabHasi padora- 3a4er. Busyanusanusi nonepevyHoro od0Tekanme
0€CKOHEYHOr0 MUJIHHAPA JAMUHAPHBIM HECTALIMOHAPHBIM MOTOKOM ra3a

HcxonHbie TaHHbIE: UaMeTp UWIUHAPA, CKOPOCTH rasa.
PaccMoTpers u mpoaHanmu3upoBaTh CTALIMOHAPHOE U HECTALIMOHAPHOE PELICHHUE.

BapuaHT nostyyeHnsi KOHTYpOB 3aBUXPEHUS

10



Paznmuunsie BapUAHTBI TCOMCTPUHN 3a1a4N.

6.2.2. Kpumepuu u wikana ouenueanus (KOHmpoivHvle paoonvt)

Ouenka Kpurepumu onenkn
OTnan4HO — MaTepHuall pacCMaTPUBAEMOT0 BOIPOCA PACKPHIT MOIHOCTHIO;
90-100 — Marepuai TPEJCTaBJIeH T'PAMOTHO, B SICHOH JIOTHYECKOM
MOCJIEI0BATEIbHOCTH;
— TOYHO U NMPO(HECCUOHATBHO UCTIOJIB3YETCS TEPMUHOJIOTHS;
— TPOJEMOHCTPUPOBAHO YMEHHE OCHOBHBIE moaxoabl CFD-
MOJICTTUPOBAHUS;
—  TPOJIEMOHCTPUPOBAHO YCBOEHHUE paHEe U3YUYCHHBIX|
COMYTCTBYIOLIUX MaTepPUAJIOB;
— paboTa MOArOTOBJIEHA B  OTBEACHHOE BpeMs, C
HEO0OXOIMMBIMH MOSICHEHUSIMU;
— MPOJAEMOHCTPUPOBAHO 3HAHHE COBPEMEHHOM Yy4eOHOU W
HAaY4YHOU JINTEPATYPBHI;
— JIONYUIEHBbI OJHA — JIBE HETOYHOCTH, HE MCKAXalOIllUe CYTH
OTBETa HAa PACCMATPHUBAEMBIE BOIIPOCHI.
Xopo1io —  Marepual  pacCMaTpUBAaEMOro  BOMNpPOCA  H3JI0XKEH|
75-89 CHUCTEMAaTHU3UPOBAHHO U ITOCIIEIOBATEIILHO;

— MOPOJIEMOHCTPUPOBAHO YMEHHE AHAIM3UPOBATH MaTepual,
OJJHAKO HE BCE€ BBIBOJBI HOCAT AapPryMEHTUPOBAHHBIA U
JIOKAQ3aTEIbHBINA XapaKTep;

— MPOJIEMOHCTPUPOBAHO YCBOCHHE OCHOBHOM JINTEPATYPHI;

— paboTa y/0BIETBOPSIET B OCHOBHOM TpeOOBaHUSAM Ha OLICHKY]
«5», HO P 3TOM UMEET MECTO OJIUH U3 HEJOCTATKOB:

— B WU3JIOKEHUU JONYIICHbI HEOOJbIINE TMpoOesbl, HE
MCKa3UBIIKE COIepkKaHue padOThI;
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Ouenka Kpurepuu oneHkun

— JIOMYIIEHBI OJIMH — JIBa HEJI0UETA MPU OCBEIIEHUN OCHOBHOTO
MaTepHala Borpoca

VY IOBJIIETBOPUTENHFHO |— HEIMOJHO WM HEMOCIEeIOBATEeIbHO H3IJI0KEHO COICpKAHUE
60-74 Martepuana paccMaTprUBaEMOTO BOIIPOCA, HO
NPOJIEMOHCTPUPOBAHO  O0IIee  TOHUMAaHWE  BOIMPOCOB,
IIPOJCMOHCTPHPOBAHBl HABBIKM M YMEHUS, JOCTATOYHBIC JIJIS
JATBHEUIIIETO YCBOCHHS MaTepUaa;

—  JIOMyIICHBI  OIMIMOKKM B  ONPEACICHUU  ITOHSATHH,
UCIIOJIb30BaHUU TEPMUHOJIOTHH;

— BBIABJICHBI HpO6€JII>I B 3HAHHUAX II0 OCHOBHBIM CHCTCMaM H

obopynoBanuio ADC;

— IPOIEMOHCTPHUPOBAHO YCBOECHNE OCHOBHOM JIUTEPATYPBHI.
HeynoBneTBOpUTENbHO|— OTBET MPEACTaBICH HEMOJHO WJIM HE IO CYTH
Memnee 60 paccMaTpUBaEMOTO BOIPOCa;

— 0OHapy)KeHO HE3HAHWE WM HETIOHWMaHWE OOJBIICH WIN
Hamboyiee BAKHOW YacCTH y4eOHOro Marepualia, TpeOyemoro
npu  (GOpMHpPOBAHMM  KOHTPOJIUPYEMOW  KOMIICTCHIIUH
y4eOHOro Kypca;

— JIGKITMOHHBIN MaTepuasl U MaTepHaibl OCHOBHOMW JIMTEPaTyPhI
110 KypCy HE YCBOCHBI.

6.3. Memoouueckue mamepuannl, onpeoensaouiue nPoueoypsvl OUeHUBAHUA 3HAHUIL,
YMEHUIl, HABbIKO8 U (unu) onvima OeAmeIbHOCMU, XAPAKMEPUIVIOWUX IMmansl
dopmuposanua komnemenyuii

PeilTuHroBasi orieHKa 3HAHWUW SBJSETCS MHTETPAJbHBIM IOKAa3aTeJIeM KauyecTBa
TEOPETUYECKUX M NPAKTUYECKUX 3HAHUU W HABBIKOB CTYJEHTOB MO AUCUUILIMHE H
CKJIAJIBIBAETCS U3 OLIEHOK, MOJIYYEHHBIX B XOJ€ TEKYIIEr0 KOHTPOJISL U TPOMEKYTOUHON
aTTECTallUH.

Tekymuii KOHTPOJIb B CEMECTpPe IIPOBOJMTCSA C IEIbl0 OOECIeUeHHs
CBOCBPEMEHHOW OOpaTHOW CBs3W, JUIS KOPPEKIMH OOy4YeHHUs, aKTHBU3AIMH
CaMOCTOATENbHON pabOTHI CTYICHTOB.

[IpomexyTouHas aTTecTalus MpeaHa3HaYeHa TUISt 00BEKTHUBHOTO
MOATBEPKACHUS ¢ OIICHUBAHUS JOCTUTHYTBHIX PE3YyJbTaTOB OOyYEHHUs MOCIe
3aBEPIICHUS U3YUYCHUS JUCHIUTIIUHBI.

Tekymuii KOHTPOJIb OCYIIECTBIISIETCS ABA Pa3a B CEMECTP: KOHTPOJIbHAS TOUKa Ne
1 (KT Ne 1) u xouTposibHast Touka Ne 2 (KT Ne 2).

Pe3ynbTaThl TEKYyIIETO KOHTPOJISA U TPOMEXKYTOYHON aTTECTAIlMU TTOABOASATCS TIO
nIkajie 0amIbHO-PEUTUHTOBON CUCTEMBI.

Bua konTpoas JTan pedTHHIOBOM CUCTEMbI bana
Ouenounoe cpeacTso MunumyM | Makcumym
Texymmi KonTpoabHasi Touka Ne 1
KontposbHas pabora Ne 1 15 25
KonTposabHasi Touka Ne 2

12



KontpoabpHas paborta Ne 2 15 25

IIpomexyTouHblii | 3auer

KonTponbHas paboTta-3ader 30 50

UTOI'O no aucuuminue 60 100

MeTonnueckue MaTepuanbl, ONpeIesSoNue IPoLeyphl OlICHUBAHUS:

[Ipouienypa oneHuBaHUs 3HAHUM, YMEHUMN, BIQJCHUN MO AUCIUIUIMHE BKIIOYAECT
y4eT YCHENIHOCTHU M0 BCEM BUJIaM 3asIBJICHHBIX OLICHOYHBIX CPEJICTB.

[lo okOHYaHMM OCBOCHHUS JUCIMIUIMHBI IPOBOJUTCS MPOMEXKYTOUHASI aTTeCTalUs
B BHUJE 3a4ye€Ta, YTO MO3BOJIIET OLIEHUTh COBOKYIHOCTb NMPUOOPETEHHBIX B IMpOIlECCEe
oOydenusi komneTeH . [Ipu BrICTaBII€HUH UTOTOBOM OLEHKHU MPUMEHSETCS OAIITEHO-
PEUTHHTOBASI CHCTEMA OIEHKH Pe3yIbTaTOB OOyUCHHS.

3aueT npeAHa3HAYEH JJIs OLIEHKH paboThl 00yyarolerocs B TEUEHHUE BCEro CpoKa
W3YUYEHUs JUCHUIUIMHBI U MPU3BAaH BBIIBUTH YPOBEHb, MPOYHOCTh U CUCTEMATUYHOCTD
MOJTYYEHHBIX OOYyYalOIUMCSl TEOPETUUECKUX 3HAHUW U YMEHUU MPUBOJUTH MPUMEPHI
MPAKTUYECKOIO HCMOJB30BAaHUS 3HAHUM (HAampuUMmep, MNPUMEHSATh HX B PEHICHUU
MPAKTUYECKUX 3aJ1a4), TPUOOPETEHUS] HABBIKOB CAMOCTOSITEIbHOM palOOThl, pa3BUTHS
TBOPYECKOTO MBIILICHHUS.

Onenka chOpMHUPOBAHHOCTH KOMIIETEHIIMA Ha 3a4eTe JIsd TeX OO0ydarouiuxcs,
KOTOPBIE MPOITYCKAJIHM 3aHATUS U HE YYaCTBOBAJIA B MPOBEPKE KOMIETEHUUN BO BpPEMS
U3YYCHUS! JTUCUUIUIMHBI, TPOBOJUTCS TOCIE HHAUBUAYAIbHOTO COOECEIOBaHUS C
mpernojiaBaresieM IO MPOIMYIICHHbIM WM HE YCBOSGHHBIM OOyYaroluuMcs TeMaMm C
MOCJEAYIONIEN OIIEHKOW CAMOCTOATEIBHO YCBOCHHBIX 3HAHUM Ha 3a4€Te.

7. llepeyeHb OCHOBHOM M [ONOJIHUTEJbHOM y4eOHOH JMTEepaTypbl, HEO0X0AUMOM
JJI51 OCBOEHHS TMCUMILINHBI

ANSYS FLUENT(CFX) tutorial, www.ansys.com
STAR CCM+ tutorial, https://www.cfd-online.com/

8. Ilepeyenr pecypcoB HHGPOPMANUOHHO-TEIEKOMMYHHMKALIMOHHON  CeTH
«uTepuer» (nanee - cerb «VHTepHET»), HEOOXOAMMBIX /JS OCBOEHMS
AUCHUILTHHBI

PexkoMeHayeMble MHTECPHET PECYPCHI IS OCBOCHHS IUCIHUILUIMHBL: DJCKTPOHHO-
oubnmoteunas cucrema  http://elibrary.ru, snexTpoHHO-OMOMMOTEYHAS  CHUCTEMa
00pa3oBaTebHBIX W MpocBeTUTENbCKuX u3manuii http:\\www.I1Qlib.ru, snexrponto-
oubnunoreunas cucrtema «M3marenbctBo Jlamb» Www.e.lanbook.com, snexTponHo-
oubimoreunas cucrema HUAY MUOU www.library.mephi.ru.

9. MeToanueckue yKazaHus JJIs 00y4AK0IIMXCS 10 0CBOCHUIO M CIIUTIIUHbI
Kypc «KoMnbloTepHBI MpakTUKyM» paccyUTaH Ha OJUH ceMecTp —/-0il. B 7-om
ceMeCTpax YYEOHBbIM IJIAaHOM MPEAYyCMOTPEHBI JIEKIIMOHHO- MPAKTHUYECKUE 3aHSTHS,
dbopma KOHTPOJIS — 3a4eT.
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[Ipy MOATOTOBKE K JIEKIIMOHHBIM 3aHSATHSM CTYJIEHTaM CIEAyeT HCIOJIb30BaTh
MaTepuasbl MPE3CHTAIN, KOTOPbIe JOJKHBI BBIAABATHCS MpPEMoAaBaTesieM Ha MEepBOM
Hejlene TeKymero cemecrtpa. Kpome 3Toro, mis KaXmaod TeMbl JIEKIIMOHHOTO Kypca
yKa3aHa JIUTEpaTypa, KOTOPYIO MOTYT HCIOJIb30BaTh CTYACHTHI TPHU TOATOTOBKE K
JCKIIMOHHBIM ayJIUTOPHBIM 3aHATUsAM. [[ns Gonee 3¢ (HEKTUBHOTO WCIIOIB30BAHUS
BPEMEHHU, OTBEJCHHOTO Ha JICKIIMOHHBIE 3aHSITHS, I1E€JeCO00pa3HO MOATOTOBUTh TAKXKE
KOHCITEKT JieKuii. OH MOKET ObITh KaK B pacredaTaHHOM BHJIC, TaK U B DJICKTPOHHOM
dbopme. DnekTpoHHast ¢hopMa MPEATOYTUTENBHEE, T.K. TTO3BOJISIET OMEPATUBHO BHOCHTH
W3MCHEHUS B COOTBETCTBMM C HOBBIMH MaTepuajaMH, MOSBISIOMUMHUCT Y
IperoaaBaTers.

JlomoTHUTEIRHO Ha Kadeape WMEIOTCS yCTaHOBJICHHBIE MPOTpaMMHBIC CPEICTBA
ANSYS u STAR CCM+. 111 KOHTPOJIE OCBOSHUS JICKIIMOHHOTO Kypca MPeayCMOTPEH
TEKYIIUHA KOHTPOJb B BUJIE KOHTPOJBHBIX PalboT.

10. Ilepeyenb  HMH(POPMANMOHHBLIX  TEXHOJIOTHMH,  HMCHOJb3yeMbIX MpPH
OCYIIEeCTBJICHMH 00pa30BaTeJIbHOr0 Mpomecca M0 JAUCHMILVIAHE, BKJIKYAS
nepevyeHb MPOrPaMMHOI0 odecneyeHnsi 1 HHPOPMAIMOHHBIX CMIPABOYHBIX CHCTEM
(pu HEOOXOTUMOCTH)

1. IlpoBeneHue IEKUUOHHBIX 3aHATAN C HCMOJb30BAHUEM MYJIBTUMEIUUHBIX
IIPE3CHTALUN.

2. IIpocMOTp BHIEO MATEPHUAIIOB.

3. KoHcynbeTrpOoBaHue ocpeACTBOM IIEKTPOHHOM MTOYTBHI.

4. Mcnonb30BaHME WHTEPHET-UCTOYHHUKOB M ITOWUCKOBBIX cUCTeM HHTEpHET miid
MOWCKAa MPUMEPOB, TMOUCKA JOMOJHUTENIBHBIX K JIEKIMOHHBIM M JIAOOPATOPHBIM
3aHATHUSAM MaTEpPUAJIOB.

11. Onmcanue  MaTepuaIbHO-TEXHU4YECKOW  0a3bl, HeoOXOAMMOW s
oCyllecTBJIEHHS] 00Pa30BaTeILHOI0 MPoIlecca Mo JUCUUIINHE

it Oonmee ymoOHOrO U HAIISIAHOTO TIPEACTABJICHUS JICKIIMOHHOTO —Marepuaia
UCTIONB3YeTCsl KOMIIBIOTEpPHAsl TIPE3eHTalusl M0 BCeM TeMaM paboyell MporpamMel
JMCIUTUTAHBL.

12. Unble cBeieHus U (MJIH) MAaTEPHAIbI

12.1.  Ilepeuenv  o00OpazoeamenvbHblX  MEXHONO2UU,  UCHOSIBLIYEMBIX  NPU
ocyuiecmeneHuu 00pazoeamenbHo20 npoyecca no OUCYUnIuHe

Jns  ycnemHoro OCBOCHMSI JUCHMIUIMHBI —COYETAIOTCS TPAJULMOHHBIE H
WHHOBAIMOHHBIE 00pa30BaTENIbHBIE TEXHOJIOTHH, KOTOPhIE 00ECTICUNBAIOT TOCTHKCHHUE
TIaHUpyeMbIX pe3ynbTratoB oOydenust mo OOIIL. Peanuzanuss KOMIIETEHTHOCTHOTO
MOIXO0/Ia TPEIyCMATPUBAET HCIIOIB30BAaHUE B YYEOHOM MPOIECCE WHTEPAKTUBHBIX
dbopM IpoBeICHUS 3aHATH.

OcCHOBHBIMH 00pa30BaTEIbLHBIMU TEXHOJIOTHUSIMU, UCTIOJb3YEMbIMU B 00YUEHHH TIO

nucuuruinHe « KoMIbIOTEPHBIN MPAKTUKYM», SIBIISIIOTCS:

* TCXHOJIOI'MH aKTUBHOI'O U UHTCPAKTHBHOI'O O6y‘I€HI/I$I — JUCKYCCHUH, IIPOCMOTP U
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oOcyxieHne BU1e0(GUIbMOB, 00CYKICHIE MaTepUaioB Ha JICKIIMOHHBIX 3aHATUSIX;

* TEXHOJIOTMH MPOOJEMHOro oOy4YeHHs - 3aJaHusl Ha MPAKTUYECKUX 3aHATUSAX U
BOIPOCHI MPOOJIIEMHOI0 XapaKTepa;

* TexHoJorus auddepeHuupoBaHHOTO O0y4YeHUsS - OOecrnedYeHUe aJpPecHOro
MOCTPOCHHUS Y4eOHOTO Mpollecca, Y4eT CHOCOOHOCTEH CTyJAeHTa K TOMY WM HHOMY
POy IE€ATEIbHOCTH.

12.2. @opmbl opzanuzauuu camocmosamenvHoil padomuvl odyuarouiuxca (memoi,
6bIHOCUMbBIE ONA CAMOCHIOAMENbHO20 U3YUEHUA; GONPOCHL 071 CAMOKOHMPOJIA;
munogvle 3a0aHus 01 CAmMonpPoeepKu

CamocrosTenbHasi padOTa BBIIOIHAETCS MO0 TEMaM JIEKIMOHHO-TIPAKTHYECKOrO Kypca,
M3JI0’KEHHBIM B Hiofipazene 4.2.

12.3. Kpamkuii mepmunonozuueckuii ciosaps

ADC — aromMHast SJEKTPOCTAHIIHS

BBOP — Bo10-BOISIHOM SHEPTETUYECKHI PEAKTOP

CFD- computational fluid dynamics(serauciurensHas ruapoIHHAMKKA)
HO- HopmanbHas 3kcIutyararys

HHD- napymienue HoOpMaIbHOM SKCILTyaTaliu

[Iporpammy coctaBui:

ABpeenkoB A.B., 1011eHT, K. {.-M. H.

PernenseHr:
IIleneros A.C., 1OILIEHT, K. T. H.
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