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AHHOTAIUA

CemecTpoBbIil Kypc, unTaemblii Maructpam kKadeapsl «lIpuknannas mMaTeMaTHKa SBISCTCS
O3HAaKOMJICHHEM C COBPEMEHHBIMU METOJAaMU IIPOCTPAHCTBEHHOTO TMAPOAMHAMUYECKOTO U TEILLIOBOTO
aHajuM3a Ha TMpUMepe MPOCTEHIINX YHCIEHHBIX MOJENed C HUCIHOJIb30BAHUEM CBOOOIHOTO
nporpammuoro obecrieuenuss SALOME, OpenFOAM wu ParaView. B pesynbrate ocBOCHHUS Kypca
CJIyLIaTeIN U3y4aT OCHOBHBIX MOHSATHH, HHCTPYMEHTOB U aJIrOPUTMOB PaOOThl CBOOOIHBIX IAKETOB.
ITomyyar 6a30BbIX HABBIKOB 10 MPOBEICHUIO MATEMaTUYECKOI'O0 MOJEIMPOBAHUS B 331a4aX MEXaHUKU
CIUIOIIHOM CpeZbl C UCIOIb30BAaHUEM ITIAKETOB IIPUKIIAIHBIX IIPOIPaMM.

1. IEJIA U 3AJAYA OCBOEHUS YYEBHOM JTAUCIHUILIAHBI

Llenpto ocBoeHUs y4eOHOW IUCIMIUIMHBI SBJISETCS HArJISATIHOE 3HAKOMCTBO CTYICHTOB C
HECKOJIbKUMH TTaKeTaMHu MPUKIIAJHOTO MPOTrPaMMHOT0 00ECTIeUeHHsI HCIIOIb3YEMOTO TIPY MTPOBEICHUHT
MaTEMaTHYECKOr0 MOJEIUPOBAHMS, JOCTATOYHOIO JUIsl YCHEIIHOrO U 0ojee OCHOBATEIbHOIO
M3yYEHHs COBPEMEHHOTO MPUKIIATHOTO IPOTPAMMHOTO 00eCTIeUeHHs.

[To oOKOHYaHMM Kypca CTYIEHTHl II0JyyaT HaBbIKM M 3HaHUSA 10: 3PPEKTUBHOMY
UCIOJIb30BAHUIO HMHCTPYMEHTApUsl NMAKETOB MPHUKIAJHBIX MPOTrPaMM Ui BBIIOJIHEHUH OCHOBHOI'O
LIUKJa pacyeToB — OT MOATOTOBKM HCXOAHBIX JAHHBIX O OOpabOTKM pe3yibTaTOB; HMPOBEAECHUIO
IPOCTEHIIMX THIPOJAMHAMMYECKMX M TEIUIOBBIX PACyeToB; IOJATOTOBKE TI'€OMETPUM PACUETHBIX
obmacteil n reHepamuu cetok B cpene SALOME; moarotoBke pacueTHOH MOJAETH, MPOBEACHUIO U
MOHUTOpUHTY pacuera B OpenFOAM; Busyanusauuu pe3ynapraToB B ParaView.

2. MECTO YYEBHOM JUCIUILINHBI B CTPYKTYPE OOII BO

JvcuunianHa JJOrM4ecKd U COAEPKATEIIbHO-METOANYECKH CBSI3aHa C MaTepHAIAMU CIEAYIOIIUX
JTUCIUIUIAH, YUTAEMBIX CTyJIEHTaM (PU3MKO-MaTeMaTHYECKUX CIEUUaTbHOCTEH: MpOorpaMMHpOBaHUE,
YHCIIEHHBIE METO/IbI, BEIYUCIUTENbHAS MAaTeMAaTHKa, YPABHEHUS MaTEMaTHIYECKON (DHU3HUKH.

JI71s yCHIeIHOTO OCBOCHHUSI IUCHUIUIMHBI OT CTYIEHTOB TPeOyrOTCsl 6a30BbIe 3HAHMSI IO KypcaM
porpaMmupoBanvio. [Ipu u3yyeHun mNpPUMEPOB MOJEIMPOBAHUS MEXAHUKU CIUIOIIHOW Cpelbl
MpeIoiaraeTcs, 4Tro CTYACHTH HMEIOT MpEeJCTaBlIeHHe 00 OCHOBaX KIACCHYECKOW MEXaHMKH,
MEXaHUKH CIUIOIIHBIX Cpe, OJJIEKTPOJAMHAMHUKUA, TEPMOAMHAMUKH U TU(PEpeHIInaIbHOTO |
WHTETPATTLHOTO UCYUCIICHUS.

[TonydyeHHble B pe3yJabTaTe OCBOCHHUS JAaHHOW [MCUUIUIMHBI HABBIKM M 3HAHUS MOTYT
WCIMOJIb30BAaThCS, MPHU MOATOTOBKE JUIUIOMHBIX HPOEKTOB, NMPU MPOBEACHUU HAYyYHO-MOMCKOBBIX
HUCCIeJOBaHUH.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHbie U(HIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH
\ Kon n HanMeHOBaHNE KOMITETCHITUN \ Kon n HanMeHoBaHME WHIMKATOPA JOCTHKEHUSI KOMITETCHITUN



[IpodeccuonanbHbple KOMIIETEHIIMA B COOTBECTBHHM C 3a7adaMH U OOBeKTamMH (00JacTsaMu

3HaHUI ) TPOPECCUOHATBLHOMN 1eATEIbHOCTH:

3amaua
npodeccuoHaIbLHOM
AeSTeIbHOCTH

(GI11)

O0BbeKT 1M 00J1aCTh
3HAHUSA

Ko u HauMeHOBaHuUe
npogdeccuoHaILHOM
KOMIIETEeHIUH;
OcHoBanue
(npodeccuoHAIbHBIH
cranaapr-IIC,
aHAJIM3 ONbITA)

Koa un
HAHMMEHOBaHUe
HHANKATOpPA
AOCTHKECHUS
npogdeccuoHaTbLHOI
KOMIIeTeHIIUHN

Pemenne paznuyHbix

HpOI/ISBOI[CTBGHHO'TeXHOHOFI/I‘IeCKI/Iﬁ

Marematnueckue u

[1K-4.3 [1] - Cniocoben

3-T11K-4.3[1] - 3nath

WCCIICIOBATEIIbCKUX  BBIYMCIIUTEIIBHBIC IPOBOJTUTH COBpPEMEHHBIC
Y IPUKJIATHBIX 33724~ alTOPHUTMEI; CYMEePKOMIIBIOTEPHBIE  TPOTPaAMMHbBIC
Ha BBICOKOIIPOU3BOIUTEIIHHBIC = BBIYMCIICHHS B KOMILIEKCHI JJIs1
CYIIEPKOMITHIOTEPAX C = BBIYHCIUTEIILHBIC CHCTEMBI = COBPEMEHHBIX MIPOBEICHUS
UCTIOJIb30BaHUE pa3IMYHON apXUTEKTYPhl; | HPOTPAMMHBIX CYNEPKOMITBIOTEPHBIX
COBPEMEHHBIX SI3BIKH, METOJIBI 1 KOMIUTEKCax BBIYHCIICHUH
MIPOrpaMMHBIX TEXHOJIOTHU V-I1K-4.3[1] - YMmeTtb
KOMIUJICKCOB MIPOrPaMMHUPOBAHHS; Ocnosanue: IPOBOJTUTH
WH)KCHEPHO- porpaMMHbIe KOMIUIEKChl  [IpodeccnoHanbHbIi MaTeMaTHYECKOe
¢buznveckoro WHXeHepHO-pm3mueckoro  cranmapt: 40.008, MOJIETTUPOBAHUE C
MOJICIIUPOBAHUS U MOJICIIMPOBAHNS, 40.011 HUCII0JIb30BaHUEM
MIPHUKJIATHOTO MIPUKJIATHOE IPOTPAMMHOE MIPOTPaMMHBIX
IPOrPaMMHOTO oOecrieyeHue. KOMILIEKCOB IS
o0ecTIeYeHHUSI. WH)KEHEPHO-
(busnveckoro pacuera
B TOM YHCIIC
UCTIONB3YS
CYIIEPKOMITHIOTED ;
B-TIK-4.3[1] -
Brnaners HaBbIKaMu
MIPOBEICHUS
MaTEeMaTHYECKOTO
MOJIETTUPOBAHUS C
HCIOJIb30BaHUEM
MPOTPaMMHBIX
KOMIUICKCOB JIJISI
WHXEHEpPHO-
(bu3NYECKUX pacueToB
Pazpabotka [TpuknaaHbIC HHTEPHET- ITK-6 [1] - cocob6en k. 3-TIK-6[1] - 3uars
APXUTEKTYPBI, TEXHOJIOTUH; SI3BIKH MIPOSKTUPOBAHUIO H OCHOBHBIC TEJTH U
AITOPUTMHUYECKUX U MPOrPaMMHUPOBAHUS; pa3paboTke 3a/1aun
MIPOTPaMMHBIX QITOPUTMBI, OMOJTUOTEKH U HAYKOEMKOT'O MIPOSKTUPOBAHUS U
pelieHui MaKeThI MPOTpamm, MPOrPaMMHOTO pa3paboTku
MIPOrPAMMHOTO MIPOTYKTHI CHCTEMHOTO U oOecrieueHHs Ha HayKOEMKOTO
obecrniedeHus Ha MIPUKIIATHOTO OCHOBE TEXHHUYECKOTO  TPOrPaMMHOTO
OCHOBE MIPOrPAMMHOTO 3aJIaHus obecriedeHus Ha
TEXHUYECKOTO o0ecrnieueHus; CHCTEMHOE U OCHOBE TEXHUYECKOTO

3aaHus, B TOM YUCJIC
pa3paboTka u
HCCIIeJOBAaHHE
AITOPUTMOB,

MPUKJIAHOE MPOTPAMMHOE
o0ecrieyeHne; TeXHUUecKas
JIOKYMEHTaIus;
MaTeMaTH4eCcKHe U

Ocnosanue:
[TpodeccrnonanbHbIi
cranaapt: 06.001,
06.003, 06.017

3aJjaHuA. |
V-TIK-6[1] - YmeTh
paszpabaThIBaTh
HAYKOEMKOE




BBIYHCITUTEIBHBIX
MOJIeNeH 1 MoJieaek
JTAaHHBIX JJIS
peanu3aluny HOBBIX

BBIYHUCIIUTEIILHBIE
AJITOPUTMBIL.

IPOrpaMMHOE
obecrieyenne Ha
OCHOBE TEXHUYECKOIO
3a/1aHus. ;

[EIIOCTHBIX B-TIK-6[1] - Bmagers
POrPaMMHBIX HaBBIKAMH
KOMITJIEKCOB MJIA MX pa3paboTKu U
OT/IETBHBIX POEKTUPOBAHUS
3JIEMEHTOB HAYKOEMKOTO
POrPaMMHOTO
o0ecrnieuyeHus Ha
OCHOBE TEXHHUYECKOTO
3a1aHusl.
HAaY4YHO-UCCJIEN0BATEIbCKUAMN
[TpoBenenue dusnueckue, ITK-1 [1] - ciocoben 3-I1K-1[1] - 3uate
HAyYHBIX TEXHOJOTHYECKHUE, [POBOJINTEH HAyYHbIE OCHOBHBIE METOIBI U
UCCIIeIOBAHHIA KOHOMHUYECKHUE U JIp. UCCIICIOBAHMS U MPUHIIATIB HAYYHBIX
METOIaMH SIBJICHUS M TIPOLIECCHI, [0JTy4aTh HOBBIE HCCIIEIOBAHHUIA,
MaTeMaTH4eCKOro MaTeMaTHYeCKUEe MOJICIIH U HAYYHBIC U MaTeMaTH4IeCKOro
MOJIETUPOBAHUS 1 AJITOPUTMBI, YUCIICHHBIE NPUKJIa HbIE MOJIETUPOBAHHS,
POTHO3UPOBAHUS METO/IbI, KOMILIEKCHI pE3yJIbTaThI OCHOBHBIE MTPOOIEMBI
CaMOCTOATEIILHO M B IIPUKJIATHBIX CaMOCTOSITENILHO U B npodecCHOHaIBHOM
COCTaBEe HAy4YHOTO KOMITBIOTEPHBIX IIPOIPAaMM, = COCTaBE HAYYHOI'O obsactu, TpedyroIue
KOJUIEKTHBA. NPUKJIaHbIE HHTEPHET- KOJUIEKTHBA HCITOJIb30BaAHUS
TEXHOJIOTHH. COBPEMEHHBIX
OcHoganue: HAyYHBIX METOJIOB
[Tpodeccrona bHbIIMH UCCIICIOBAHMSL. ;

craugapt: 06.001,
06.017

V-IIK-1[1] - YmeTh
CTaBUTH U pelaTh
NPUKJITHBIC
UCCIIeI0BATEIbCKHE
3aj1a4M; OLICHUBATh
PE3YNIbTATHI
HCCIICIOBAHMIA;
¢dbopmynupoBaTh
PE3YJIbTAThI
NPOBEJCHHOTO
UCCJICIOBaHUS B BUJIC
KOHKPETHBIX
PEKOMEHTalN,
NPOBONUTH HAYYHBIC
UCCIICIOBAHUS U
MOJTy4aTh HOBBIC
Hay4YHbIC U
NPUKJIaTHBIC
PE3yJIbTAThI
CaMOCTOSITENILHO U B
COCTaBe Hay4YHOTO
KOJUICKTHUBA. ;
B-TIK-1[1] - Bnagets
HaBBIKAMH BBIOOpA U
UCIIOJIb30BAHUS




MaTeMaTHYeCKHUX
CPEJICTB HAYUHBIX
HCCIICIOBAHUIA,
METOJaMH aHaJIu3a 1
CHUHTE3a Hay4YHOI
uHpOopMaLnu.

Pazpabotka u
BHEJ[PCHUE
HAYKOEMKOT'O
MIPOrPaMMHOTO
o0ecrnieueHusl.

MaremaTudeckoe
obecrnieucHue
MIPOTrpaMMHBIX
KOMIIJICKCOB,
MaTeMaTU4YeCKHe
QJITOPUTMBI, COBPEMEHHBIC
SI3BIKH, METOIBI 1

ITK-2 [1] - ciocoben K
pa3paboTke u
BHE/IPCHHUIO
HAyKOEMKOT'0
IIPOrPaMMHOTO
obecrieueHus,
CITOCOOCTBYIOIIETO

3-I1K-2[1] - 3uatp
TEKYyIIee MOJIOKEHUE
COBPEMEHHBIX
HAyYHBIX
JOCTHXKCHMH,
COBPEMEHHbBIC
MaTeMaTU4eCKHUe

[TocranoBka neneit u
3aJ1a4 MPOEKTOB B
obnactu
npodeccnoHanbHOM
JEeSTeIILHOCTH,
pa3paboTka
CTpaTETHH WX
JOCTUKECHHSI,
dhopmupoBanue
KpUTEPHUEM U
roKazaresein

3¢ (HeKTHBHOCTH
MIPOEKTa, CO3/IaHNe
KOHIENTYaTbHBIX U
TEOPETUIECCKHIX
MOJIENIEN PEIaeMbIX
3ajad.

TEXHOJIOTHH PELICHHIO MEPEOBBIX | METOJbI U AITOPUTMBI
IPOrpaMMHPOBAHUS, 3a]a4 HAYKU H JUTS Pa3paboTKU
BBICOKOTIPOU3BOJIUTENBHBIE = TEXHHKH HA OCHOBE HAYKOEMKOT'O
BBIUUCIIUTEIILHBIC PECYPChl  COBPEMEHHBIX IPOrPaMMHOTO
U KJIaCTEePhI, CHCTEMBI MaTeMaTHYECKUX oOecrieyeHus. ;
cOopa, aHanm3a u METOJIOB U V-IIK-2[1] - YmeTh
00pabOTKH JaHHBIX, aJITOPUTMOB IPUMEHSTh
METOMKH U TIOJXOJIbI K COBPEMECHHBIC
pazpabotke nporpaMmmuoro  OcHogaHue: MaTeMaTHYECKUE
o0ecIreYeHHUSI. [TpodeccronanbHbIN METOJIbI ¥ aJITOPUTMBI
cranzaapt: 06.001, JUIsl pa3paboTKu
06.017 HayKOEMKOTO
IPOTPaAaMMHOTO
obecreyeHus. ;
B-TIK-2[1] - Bnagets
HaBBIKAMHU
pa3paboTKu U
BHE/IPEHUS
HAYKOEMKOT'O
IPOrPaMMHOTO
o0ecredeHusl.
IIPOEKTHBII

Mertonpbl, cpencTna,
TEXHOJIOTHH,
WCIIOJIb3YEMBIC TIPH
pa3paboTke u peanu3anun
WHHOBAIIMOHHBIX TTPOEKTOB
Y TUTAHUPOBAHUU PECYPCOB;
nHpopmanus,
coJieprKaIasicsi B HAy4HO-
HCCIEI0BATEILCKUX U
TEXHOJIOTHYECKHX OTYETaX,
CTaThAX, MATEHTAX U TII;
MaTeMaTUYeCKHUe MOJICIIH,
METO/IbI, AJITOPUTMBI,
HayKOEMKOE€ IPOrpaMMHOE
o0OecIieueHue.

ITK-5 [1] - ciocoben
4eTKO (OPMYIHUPOBAThH
NN ¥ 3a]1a91
Hay4HO-TIPUKJIaTHBIX
MIPOEKTOB,
paspabarbIBaTh
KOHIICTITyaIbHBIE U
TEOpeTUYECKHE
MOJIENTN PEeIIaeMbIX
3a1a4

OcHosanue:
[TpodeccnonanbHbIn
crangapt: 40.008,
40.033

3-T1K-5[1] - 3uath
OCHOBHBIE LIEJIH U
3aJ]auu Hay4YHO-
MPUKJIIaTHBIX
MIPOEKTOB,
pas3pabarbIBaTh
KOHIICTITyaIbHBIE U
TEOpeTUYECKHE
MOJIENTN PeIIaeMbIX
3ajad. ;

V-IIK-5[1] - YmeTth
YETKO
dhopMyTupOBaTh 1IN
¥ 33/1a4M HAy4YHO-
MIPUKIIATHBIX
MIPOEKTOB,
paszpabaThIBaTh




KOHIICTITyaIbHBIC U
TEOpETUYECKHE
MOJIEJIN PelIaeMbIX
3ajay;

B-TIK-5[1] - Baagets
HaBBIKAMHU
pa3paboTKu
TEOPETUIECCKIX
MOJIEIJICH pelraeMbIX
3ajad.

[Tenarornyeckuit
IU3aiiH ¥ peanu3arus
00pa3oBaTeNbHBIX
porpaMM u
Y4eOHBIX JUCIUTLINH,
Ha OCHOBE
COBPEMEHHBIX
MOJIXOJIOB U METOJIUK
B TOM YHCJIC C
HCIOJIb30BaHUEM
WH()OPMALIMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B
o0acTy MPUKIATHOM
MaTEeMaTHKH U
HH(pOpPMATUKH.

Pazpabotka
00pa3oBaTeNbHBIX
MpOrpaMM BBICIIIETO
o0pa3oBaHUs U
JOTIOTHUTEIIBHOTO
npodeccrnoHanIbHOTO
oOpa3oBanus,
pa3paboTka yueOHo-
METOTUYECKIX
MaTepHaJIOB IO
JMCIUITIMHAM B
obmactu
MaTeMaTHYeCKUX
KOMITBFOTEPHBIX
HayK, TPOBEIICHHE
JICKITHOHHBIX,
MPAKTHYCCKUX U
1a00paTOPHBIX
3aHATHI 1O

eqarornyecKui

CpencrBa, TEXHOJIOTUH,
peCypChl U CEpBUCHI
3JIEKTPOHHOTO O0yYEeHHUS U
MOOWJIBHOTO O0y4YeHU,
MIPUKJIAIHBIC UHTEPHET-
TEXHOJIOTUH.

[Tenarornueckas
NEeATEIbHOCTh C YYETOM
CHelU(pUKN TpeIMEeTHON
obnactu B
00pa3oBaTeNbHBIX
OpraHu3aIusIX.

ITK-9 [1] - ciocoben
UCII0JIb30BATh
COBPEMEHHBIE
uH(pOPMAIIMOHHBIE
TEXHOJIOTHUHU B
00pa3oBaTebHOM
JCSITeTbHOCTH

Ocnosanue:
[TpodeccrnonanbHbIHi
cranaapt: 01.003

ITK-10 [1] - crrocoben
OCYILIECTBIISTh
MOATOTOBKY U
MEePENOArOTOBKY
KaJpoB B 00J1aCTH
MPUKIaIHON
MaTeMaTUKU U
UH(OPMAIMOHHBIX
TEXHOJIOTHI

Ocnosanue:
[TpodeccnonanbHbIM
crangapt: 01.003

3-T1K-9[1] - 3uath
OCHOBHBIE LIEJIH U
3a7a41, 0COOEHHOCTH
COJIEp>KaHUs U
OpraHH3aIiH
MeAaroru4eckoro
nporecca. ;
V-IIK-9[1] - Ymeth
HCIIOJIb30BATh
COBpEMEHHBIE
nH(OPMAIMOHHBIC
TEXHOJIOTUH B
o0pa3oBaTenbHOM
JIESITEIbHOCTH.;
B-TIK-9[1] - Bnagets
HABbIKAMU
WCIIOJIb30BAHUS
COBpPEMEHHBIX
WH(pOpPMAITMOHHBIX
TEXHOJIOTHH B
o0OpazoBarenbHON
JIESITEIIbHOCTH.
3-T11K-10[1] - 3Hate
OCHOBHBIE 1[EJTH U
3a/1a4i, 0COOEHHOCTH
COJZIEpKaHUs U
OpTraHH3aIIH
MeAarorn4eckoro
mpolecca Ha OCHOBE
KOMITETEHTHOCTHOTO
MOJIX0J1a;
TICUXOJIOTHYECKHE
0COOEHHOCTH
oOyJaronmxcs;
COBpEMEHHBIC
TEXHOJIOTUHU
JTUATHOCTHKHU U
OILICHUBAHUS KauecTBa
00pa3oBaTeIbLHOTO
mpolecca;
0COOEHHOCTH




OCHOBHBIM,
(bakyInbTaTUBHBIM
IUCHUIUIMHAM U
CHenKypcam B
00J1aCTH MPHUKJIAJAHON
MaTeMaTHKHU U
HH(pOpPMATHKH.

IIeJarOruIecKoro
B3aMMO/ICHCTBUS B
YCIIOBUSIX
H3MCHSIONMIETOCS
00pa3oBaTeIbHOTO
MPOCTPAHCTBA. ;
V-TIK-10[1] - Ymeth
OpraHu30BbIBATH
o0Opa3oBarebHO-
BOCHIUTATCIIHHBIN
MpoIuece B
H3MCHSIOIINXCS
COIIMOKYJIbTYPHBIX
YCJIOBHSIX; IPUMEHSTh
IICUXOJIOTO-
IeJarorndecKue
3HAHUSI B Pa3HBIX
BUIAX
oOpasoBarenbHON
JIeSITSIILHOCTH. |
B-TIK-10[1] -
Bmagers HaBBIKAMH
OpraHu3alu

e Jaroru4ecKoro
npouecca Jis
MMOATOTOBKH U
MepenoIroTOBKU
KaJpoB B 00J1aCTH
MIPUKIaTHON
MaTEMAaTHKU U
MH(OPMALIMOHHBIX
TEXHOJIOTHH

4. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUIIJIUHBI

Paznensl yueOHOM TUCHUIUIMHBL, UX 00BEM, CPOKH U3YdeHUS U (YOPMBI KOHTPOJIS:
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2 Cemecmp
1 [lepBsIit pazaen 20 K-8 B-TIK-1,
3-T1K-2,
V-TIK-2,
B-TIK-2,
3-I1K-4.3,
V-TIK-4.3,
B-I1K-4.3,




3-IIK-5,
V-TIK-5,
B-TIK-5,
3-T11K-6,
V-IIK-6,
B-TIK-6,
3-T11K-9,
V-TIK-9,
B-I1K-9,
3-I1K-10,
VY-1IK-10,
B-IIK-10,
3-11K-1,
Y-TIK-1

Bropoii pazaen

9-15

7/0/14

30

KH1-15

3-11K-1,
V-IIK-1,
B-IIK-1,
3-T11K-2,
V-TIK-2,
B-TIK-2,
V-1IK-4.3,
B-T1K-4.3,
3-I1K-5,
V-IIK-5,
B-IIK-5,
3-T11K-6,
V-IIK-6,
B-TIK-6,
3-T1K-9,
V-TIK-9,
B-TIK-9,
3-I1K-10,
VY-IIK-10,
B-T1K-10,
3-11K-4.3

Hmozo 3a 2 Cemecmp

15/0/30

50

KounTtpoJbHbie
MepONpHUATHS
Cemectp

3a

2

50

9, KII

3-11K-1,
V-TIK-1,
B-TIK-1,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-11K-4.3,
V-TIK-4.3,
B-T1K-4.3,
3-T1K-5,
V-TIK-5,
B-TIK-5,
3-T1K-6,
V-IIK-6,
B-I1K-6,
3-T11K-9,




V-IIK-9,
B-TIK-9,
3-I1K-10,
VY-1IK-10,
B-IIK-10,
3-TI1K-1,
V-1IK-1,
B-TIK-1,
3-11K-2,
V-TIK-2,
B-TIK-2,
3-I11K-4.3,
V-1IK-4.3,
B-T1K-4.3,
3-IIK-5,
V-IIK-5,
B-IIK-5,
3-T1K-6,
V-IIK-6,
B-I1K-6,
3-T11K-9,
V-TIK-9,
B-TIK-9,
3-I1K-10,
V-IIK-10,
B-T1K-10

* — COKpaIIeHHOE HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OaiioB JoJbkHa ObITh paBHa 100 3a cemecTp, BK/IIOYas 3a4eT U

(unn) sK3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYILEro KOHTPOJISI U aTTECTALUU Pa3AesioB:

Ooo3nauenue | IloiHOe HaMMeHOBaHKE
K1 KoHnTposns 1o uroram
€] OK3aMeH
KII KypcoBoii mpoekr
KAJIEHJAPHBIN IIJIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. | yac. yac.
2 Cemecmp 15 0 30
1-8 IlepBrlii pa3nea 8 0 16
1 Tema 1. BBenenue Bcero ayuTopHbIX 4acoB
ITpumeps! 3a1au Mexanuku crutomrHo# cpeast (MCC). 1 ’ 0 ’ 2
AJropuTM mpolecca peneHus 3a/1a4 MEXaHUKHU CIUIOIIHOMN Ownnaitn
Cpeabl. 0 0 0
[IpuMepsl MakeTHBIX PEICHUMN.
CBoboanoe mporpammuoe obecnieuenue (CIIO) ms 3amag
MCC.




Tema 2. OpenFOAM — matemaTH4ecKkoe MOJeJMPOBAHHNE
MCC

OCHOBHbIE IPUHLIUIIBI.

Cucremnoe okpyxenue OpenFOAM.

daiisioBas CTpyKTypa Makera.

PopMar XpaHEeHHs TAHHBIX.

Bcero ayuTOpHBIX 4acoB

3 I |6
Ounaiu
0 0 0

5-7 Tema 3. Salome — CAD/CAE unTerpupoBanHas Bcero aynuropHbIX yacoB
njaardopma 3 [0 I
[ToBepxHOCTHBII 0030p BO3MOXKHOCTEH Salome/ Ownunaitn
OcHoBHOI uHTEpdEIC 0 0 0
TpexmepHoe MoieIMpPOBaHNE, TOATOTOBKA TEOMETPHUH.

I'enepanus cetku. Co3nanue CTpyKTypUPOBAHHBIX U
HECTPYKTYPUPOBAHHBIX CETOK.
KoHTposb kauecTBa pacyeTHbIX ceTOK. Busyanuzanusi.

8 Tema 4. Paraview — Bu3yaau3anusi pe3y/ibTaToB Bcero ayauTopHBIX 4acoB
MOJEJIHPOBAHUSA 1 [0 [ 2
Konseiiep Buzyannsanuu. Omnunaiin
Ilanens YIpaBICHUS 00BEKTOM. 0 0 0
[Tanenb oTOOpaXkeHusl.

9-15 Bropoii paznen 7 0 14

9 Tema 4. Paraview — Bu3yaau3anusi pe3yJibTaToB Bcero ayauTopHbIX 4acoB
MO eJIHPOBAHNSA 2 [0 |4
OcHoBHasl MMaHeNb, UCIOJIb30BaHKE (DHUITHTPOB. Owunaiin
[IpakTika mpUMEHEHUs: BU3yaTH3aIUs CKATSIPHOTO OIS, 0 0 0
BU3YaJIM3aIUsl BEKTOPHOTO I10JIsI, HHTEPIIOJISIINS,

BU3yanu3anus JuHui Toka. ['paduku pacnpenenenus BIob
HaIlpaBJICHU.
AHanu3 pe3ynbTaToB.
10-16 | Tema 5. Padora ¢ nakeramu OpenFOAM u Paraview Ha Bcero aynutopHsix 4acos

OCHOBE I'OTOBBIX IPMMEPOB.
Pacuer mois HAIps>KCHUA B IJIACTHUHEC.
Hecxxumaemoe TedeHne B KaBepHe.
TypOyneHTHOe TeueHue 3a 0OpaTHBIM YCTYIIOM.

5 I | 10
Ounnaitx
0 0 0

COKpaH_IeHHBIC HAaMMEHOBAHUS OHJIAH OMIIMIA:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHHE

OK DNEeKTPOHHBIN KypC

IIM ITonHOTEKCTOBBIN MaTepuan

11JI ITomHOTEKCTOBBIE JCKIIUU

BM Buneo-maTepuaisl

AM Aynno-marepuainsl

I1p3 IIpe3enTanmu

T TecTbl

5CM DNEKTPOHHBIE CIIPAaBOYHBIE MATEPHUATIBI
J4(@ VHTEepaKTUBHBINA CalT

OBPA3OBATEJIBHBIE TEXHOJIOI'MH




Jlekuuu TPOBOAATCA B TPAAULMOHHOM (OpME C UCHONb30BAHUEM MYJIbTUMEAUHHOTO
MPOEKTOpa WJIM WHTEpaKTUBHOM qocku. Ha maGopaTopHbIX paboTax W MpH BBHIMOJHEHUU JTOMAITHUX
3aJJaHUl  CTEACHTHI HCIOJIB3YIOT MEPCOHANBHBIN  KOMIbIOTEPHl. OOCYXKIeHHE pe3yabTaToB
MaTeMaTHYECKOT0 MOACITUPOBAHHS MPOBOAUTCS B UHTEPAKTUBHON (hOpME AMCKYCCHH M MPEAIOaraeT
aKTHUBHOE YydacTue CTylneHTOB. OOs3aTeNbHBIM TpeOOBaHUEM SIBISETCS CaMOCTOSATENbHAs paboTa
CTY/IEHTOB, BBIIIOJIHEHHE WHAUBUYAIbHBIX 3aJaHUl, paboTa ¢ TUTepaTypoil.

6. ®OH/J OHEHOYHbIX CPEACTB

@DOH/JT OLIEHOYHBIX CPEACTB IO JUCIUILUIMHE 00ECIeunBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYIIEro,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJIS IO JUCHUTUIMHE.

Ces3p Mexay (opMHUPYEeMBIMH KOMIIETCHIMSAMH H (OpMaMH KOHTPOJII HMX OCBOCHHS
IIpe/ICTaBjIeHa B CIEAYIOLIEH Tabnuie:

KoMnerennus NuaukaTopbl 0CBOEHUS ATTecTalMOHHOE MePONIPUSITHE
(KII 1)
MK-1 3-1K-1 KII, D, KU-8, K1-15
V-TIK-1 KII, D, K1-8, K1-15
B-TIK-1 KII, D, KU-8, K1-15
TIK-10 3-1TK-10 KII, D, K1-8, K1-15
V-ITK-10 KII, D, K1-8, K1-15
B-TIK-10 KII, D, K1-8, K1-15
TK-2 3-TTK-2 KII, D, K1-8, K1-15
V-IIK-2 KII, D, KU-8, K1-15
B-TIK-2 KII, D, K1-8, K1-15
MK-4.3 3-1K-4.3 KII, D, K1-8, K1-15
V-TIK-4.3 KII, D, K1-8, K1-15
B-TIK-4.3 KII, D, K1-8, K1-15
TK-5 3-TK-5 KII, D, KU-8, K1-15
V-TIK-5 KII, D, K1-8, K1-15
B-TIK-5 KII, D, K1-8, K1-15
TK-6 3-TTIK-6 KII, D, K1-8, K1-15
V-TTIK-6 KII, D, K1-8, K1-15
B-TIK-6 KII, D, K1-8, K1-15
TK-9 3-1TK-9 KII, D, K1-8, K1-15
V-TTIK-9 KII, D, KU-8, K1-15
B-TIK-9 KII, D, K1-8, K1-15

Ikaabl oeHKH 00pa30BaTeIbHBIX JOCTHKEHH

[IIkana KaXA0ro KOHTPOJIBHOI'O MEPOIPUATHS JIEXKHUT B Inpeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHUMaJIbHOTO 0aJula BKIIOYMTENIbHO. MToroBast arrectanus no AMCUUIUIMHE oleHuBaercs no 100-
OayUIbHOM IIKaJe U MpeAcTaBiseT co0oil cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3aJlaHui B paMKax TEKYILEro ¥ MPOMEKYTOYHOTO KOHTPOJIS.

Ntorosas olieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIAEAYIOLIEH IIKATIOM:

| Cymma GamnoB | Onerka mo 4-ex | Ouenka | Tpe6oBaHMS K YPOBHIO OCBOCHHIO




0aJUIbHOM 1IKaJe ECTS y4eOHOM TUCIUIIIMHEI

OI1leHKa «OTIIMYHO» BBICTABIISETCS CTYJICHTY,
€CJIH OH NTYOOKO M IMTPOYHO YCBOMII
MPOrPaMMHBINA MaTepHUall, HCUCPITBIBAIOIIIE,
MOCJIEIOBATENLHO, YETKO W JIOTHIECKU
CTpOIHO €ro U3Jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHUIO C TIPAKTUKOH,
UCTIONIB3YET B OTBETE MaTepHall
MOHOTpadUIECKOHN JINTEPATYPHI.

90-100 5 — «omauunoy A

85-89 B OlLieHKa «XOPOLIO» BBICTABIAETCS CTYIEHTY,

75-84 C €CIIi OH TBEPAO 3HAET MAaTEpUaJl, TPAMOTHO U

4 — «xopouwio» 0 CYIIECTBY U3JIaraer ero, He AOIyCKas
70-74 CYLIECTBEHHBIX HETOUHOCTEH B OTBETE Ha
BOIIPOC.

65-69 O1LeHKa «y/I0BJICTBOPHTEIBHO)

BBICTABJIACTCA CTYACHTY, €CJIM OH UMCCT
3HaHHA TOJIBKO OCHOBHOI'O MaT€puralia, HO HE
3- YCBOWJI €T0 JIeTalei, TOmyCcKaeT HeTOYHOCTH,
60-64 «Y00BIEeMBOPUMENLHOY E HEJI0CTAaTOYHO MPaBUIIbHBIE (HOPMYITUPOBKH,
HapylLIEHUs JJOTUUECKOMN
IOCJIIEA0OBATCIIBHOCTH B N3JI0OKCHUU
MPOrPaMMHOTO MaTepHaa.

O1eHKa «HEYIOBICTBOPUTEIHEHOY
BBICTaBJIACTCA CTYACHTY, KOTOpBII\/'I HC 3HACT
3HAYUTEIBbHOU YaCTU IPOrPAMMHOIO

9_ Marepuana, JI0IyCcKaeT CyIeCTBCHHBIE
Hwuxe 60 F ommoOku. Kak npaBuiio, oneHka
«Hey006jlem80pumeﬂbH0» «HCYOOBJICTBOPUTCIILHO» CTABUTCA
CTyZIeHTaM, KOTOPbIe He MOTYT ITPOIOJKUTD
oOydenue 0e3 JOTIONHUTENHHBIX 3aHATHHA 10
COOTBETCTBYIOIIEN JUCIUILIUHE.

7. YYEBHO-METOJWYECKOE U TH®OPMAIIMOHHOE OBECIIEUEHUE
YYEBHOI JUCLUATIINHBI

OCHOBHAZ JIMTEPATYPA:

1. DU B 67 BrruncautenbHbIe TEXHOJIOTHH B 3aJ]a4aX MEXaHUKH JKUJIKOCTHU U ra3a : yueOHoe rocooue,
Emenssnos B. H., Boakos K. H., Mockpa: ®uszmarnut, 2012

2. O O-56 Jlexuuu u ynpa>KkHEHHsI IO MHOTOCETOYHBIM METO/aM : yueOHoe nmocoodue, OnbIIaHCKHUi
M. A., Mocksa: ®u3mariur, 2005

3. DU M 30 Merto/b! BEIUMCIUTENbHONW MaTeMaTHky : , Mapuyk I'. U., Canxt-IletepOypr: Jlans, 2022

4. D11 M 29 MHorocerouHasi TEXHOJIOTHSL: TEOpHUs U IpuiioxkeHnus : , Mapreienko C. U., 'ananuna
M. I1., Mocksa: ®u3martiur, 2016

5.OU T 51 IlpuknagHas ra3oBas JUHaMUKa. YrCIeHHbIE METOABI PEIIEHUS] TUIIEPOOTMYECKIX CHCTEM
ypaBHeHUH : yueOHoe ocobue, Tokapesa C. A., Cankrt-IletepOypr: Jlans, 2022




JOITOJIHUTEJIBHAA JIMTEPATYPA:

1. D1 M90 The Finite Volume Method in Computational Fluid Dynamics : An Advanced Introduction
with OpenFOAM® and Matlab, Moukalled, F. , Mangani, L. , Darwish, M. , Cham: Springer
International Publishing, 2016

[MPOI'PAMMHOE OBECITEYEHUE:

CrnenanbHOE MporpaMMHoOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBHI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHUAJIbHO-TEXHWYECKOE OBECIHEYEHME YUYEBHOW
JUCLUIINHDBI

CHeHI/IaHLHOC MaTCPHUAJIbHO-TCXHUYCCKOC obecreyeHne He Tpe6yeTc;I

9. YYEBHO-METOJUYECKHUE PEKOMEHJALIMU JUIA CTYAEHTOB

1. ITpoBeneHNE NEKIMOHHBIX U TPAKTUYECKUX 3aHATUN

B pamkax Kypca IpeIyCMOTPEHO NPOBEICHHME JIEKIMOHHBIX M IPAKTUYECKUX 3aHITHH.
Hcnonp3ys NpOCIyIIAHHBI Ha JIEKIUSAX MaTepuall, CTYAEHThl JOJDKHBI HAy4YMTbCS peEIaTh
[IOCTaBJICHHBIE IIEpE] HUMU 3a1a4H.

B pamkax 3aHATUH NOpPOBOAWUTCS AKTUBHOE OOCYXJAEHME M aHalIM3 IOCTaBJICHHBIX 3a/ad,
BOIIPOCOB U 3aTPYAHEHUI BO3HHUKAIOIIMX B IIPOLIECCE TOATOTOBKH 3a1aHUM.

Ha kax10M 3aHATHH OTMEUYAETCs MTOCEIMAEMOCTh CTYIEHTOB.

IIpn n3ydyeHnn Kypca CTyJ€HTaM PEKOMEHYETCsI BHUMATEIbHO O3HAKOMUTBCS C MPOrpPaMMON
JUCLUIIINHBI, O3HAKOMHUTBCSA C pecypcaMH IIEpEYUCICHHBIMM B pasjele pPEeKOMEHIOBAHHAs
IuTeparypa.

2. Opranu3anyst KOHTPOJIsl YCIIEBAEMOCTHU CTYJEHTOB

Opranu3anus KOHTPOJIS YCIIEBAa€MOCTH CTYAECHTOB NPOBOJMUTCA C HCHOJIb30BaHHE (OHIA
OLIEHOYHBIX cpencTB no gaHHou aucuuiiauHe (POC). ona oneHounsix cpeacts (POC) — apnsgercs
HEOTHEMJIEMOM YacThI0 Y4€OHO-METOAMUYECKOr0 KOMILUIEKCa Y4eOHON MUCIUIUIMHBI U MpeAHa3HauYeH
JUIS KOHTPOJISL U OLIEHKH OOpa30BaTeNIbHbIX JOCTHUKEHHH O0O0y4aromuxcs, OCBOMUBIIUX MpOrpamMmy
JTaHHOW JUCHIUITIIUHBIL.

[Tpu npoBeneHNN TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH 110 AUCLUIIIIMHE UCIIOJIb3YIOTCS

- JIaGopatopHbie paboThI

- lomanHee 3a1anue

PyOexHbiii koHTposnb mpoBoxuTcss Ha 8 u 15 Hememsx. IIpomexyTouyHBIE KOHTPOJIb
BBICTABJIIETCS HA OCHOBE 3K3aME€Ha C KYPCOBBIM MPOEKTOM.

Jlis omycka K 9K3aMeHy HEOOXOIUMO cJaTh Ha MOJIOKUTENIBHYIO OLEHKY BCE MPEATIOKECHHbIE
B paMKaXx TEKYIIET0 KOHTPOJIS 3aJaHHUsl.



10.  YYEBHO-METOJIMYECKHE PEKOMEHJIAIIUM JIJISI IPEIIOJABATEJEN

1. IIpoBeneHNE TEKIIMOHHBIX U IPAKTUYECKUX 3aHITUN

B pamkax Kypca IpenyCMOTPEHO IIPOBEIACHUE JICKLIMOHHBIX W IIPAKTUYECKUX 3aHIATHUM.
Hcnones3ys npocnyllaHHBIA Ha JIEKUMSIX Marepuan, CTYACHTbl JOJDKHBI HAy4duTbCA pellaTh
IIOCTAaBJICHHBIE IIEpe]] HUMU 33]1a4Hu.

B paMkax 3aHsATHI cielyeT IpOBOIUTh AKTUBHOE 00CYKIEHHUE U aHAIM3IIOCTaBIEHHOE 33/]auH,
IIPOBOAMTH TPYNIIOBOM IOMCK OTBETOB HA BOIPOCHI BO3HUKAIOIIKE Yy CTYACHTOB IIPU IOJIIOTOBKE
3amanuii. OCHOBHOM yIOp Ha JIEKIIMOHHBIX 3aHATUAX JOJDKEH JEJIaThCs Ha MOHMMAHUE HU3JIaraéMoro
MaTepuaga U yMEHHE €ro MCIONIb30BaTh IIPU BBIIOJIHEHNN 33JaHuil. PEKOMEHyeTCs HCIIONIb30BaHKE
MYJBTUMEAUMHOTO IIPOEKTOPAa M COBMEIICHME IOArOTOBIEHHOM IIPE3EHTAlUU C IIPUMEPAMHU
peain3yeMbIMH BO BpeMsl JieKIIMK Ha peaiabHoM [10.

Ha kaxznoM 3aHATMM CcleyeT OTMeYaThb IIOCEIAeMOCTh CTYACHTOB. Pexomenayercs He
JOIYCKaTh CTYJEHTOB J0 Ca4¥ KOHTPOJIbHBIX MEPONPUATHI PEryIAPHO MPOIYCKAOINX 3aHATHSL.

Ha nepBom 3aHsATHMM HEOOXOAMMO O3HAKOMHUTH CTYIEHTOB C MPOTrPaMMON JIUCLMILIMHBI, a
TaKXe MPeJUI0KUTh JINTepaTypy, KOTopasi IoTpedyeTcs A YCHEIHOT0 OCBOSHHs MaTepuaia.

2. Opranu3anys KOHTPOJIsl yCIIEBAEMOCTH CTYIEHTOB

Opranu3anus KOHTPOJISL yCIIEBA€MOCTH CTYACHTOB IPOBOAMTCS C HCIONb30BaHUE (HOHIA
OLIEHOYHBIX cpencTB 1o gaHHou gucuumiauHe (POC). ona oneHounsix cpeacts (POC) — apnsercs
HEOTHEMJIEMOM YacThI0 Y4EOHO-METOAMUECKOr0 KOMILUIEKCa Y4eOHON NUCLUIUIMHBI U MpeaHa3HaYeH
IUIE KOHTPOJISL M OICHKH OOpa30oBaTeIbHBIX JOCTIKEHHH OOYdYaroOUIMXCsl, OCBOMBIIMX MPOTPaMMY
JAHHOW JUCLUILINHBIL.

[Tpu npoBeneHNN TEKYLIETO KOHTPOJIS yCIIEBAEMOCTH 110 AUCLHUIIIIMHE UCIIOJIb3YIOTCS

- JIaGopatopHble paboThI

- lomanHee 3aianue

PyGexHblif KOHTposb mpoBoauTcs Ha 8 M 15 Hememsax. IlpomexyTouyHbIi KOHTPOJIb
BBICTABJIIETCS HA OCHOBE 3K3aME€Ha C KYPCOBBIM IPOEKTOM.

Jlis ormycka K 9K3aMeHy HEOOXOUMO cJaTh Ha MOJIOKUTENIBHYIO OLEHKY BCE MPEATIOKECHHBIE
B paMKax TEKYIIETro KOHTPOJIS 3aJaHHusl.
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