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1. llesu u 3212494 AU CIUILIHHBI

Lenb MUCHUIUIUHEI SIBISETCS: Pa3BUTHE CIIOCOOHOCTH MPUMEHSATh TEOPETHUECKHIE 3HAHUS
JUISL PELIEHUS ITPAKTUYECKHUX 3aa4 CBA3aHHBIX C IIPOLIECCAMM, POTEKAOIINX B
TUAPABIMYECKUX cucTeMax. OCHOBHBIE 3a1a4u AUCUUILINHGI [Ipuknannas
TUAPOTra30JuHAMUKA: - (HOPMHUPOBAHKE 3HAHUI 00 OCHOBHBIX METOAX, IPAKTUKE UX
UCIIOJIb30BAHMS 1 COBPEMEHHBIX Mpo0IeMax ruApora3olMHaMuKH, - (GopMUpoOBaHUe
HAaBBIKOB BJIaJICHUSI COBPEMEHHBIMHA METOAAMU BBIYMCIUTEIbHON TUAPOra30AuHAMHUKHY, -
NOCTPOEHUS PUBUKO-MEXAHUYECKUX, MATEMAaTUUECKUX U KOMIIBIOTEPHBIX MOJIEIIEH s
peleHns 3a1a4 ruApora3oJuHaMUKH.

Kparkoe cogepkanue TUCHMIIIMHBI

JlvucuuniarHa OXBaThIBAET TEOPETUUECKHUE U MTPAKTUUECKUE ACTIEKThl U3YUYEHHUS JBUKCHUS
ra30’KUJIKOCTHBIX CPEJl B KBA3UCTALMOHAPHOM PEKUME, BKII0Yasd UX TUHAMUKY. CTYJIEHTHI
OCBAaMBAaIOT HABBIKM aHAJIM3a, MOACIUPOBAHNS U ONITUMU3ALIUN IIPOLIECCOB, IPOTEKAOILINX
B rUJIpora3oquHamMuyeckux cucreMmax. [lomyyeHHble 3HaHUS MO3BOJAT CTYI€HTAM
IIPUMEHATH TEOPUIO HA IIPAKTUKE U PELIATh PeajbHbIC MHKEHEPHbIC 3a1a4u. JIuCUUIUIMHA
CroCOOCTBYET PAa3BUTHIO KOMIUIEKCHOTO TOHUMAHUS PabOThI CUCTEM, B KOTOPBIX
IIPOUCXOIUT JBUKEHUE, A TAKIKE B3aUMOIECHCTBUE ra30B U KallEJIbHbBIX KUJIKOCTEN C
MOBEPXHOCTSIMU BHYTPEHHEHN MPOTOYHOM YACTH TEXHOJIOTHYECKOTO 000PYI0OBaHUS.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (kommieTeHIInN) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: OCHOBHBIE MMOHATHUS U 3aKOHbI
CUIPOTa30IMHAMUKN; OCHOBBI MaT€EMaTHU€CKOTO
MOIETUPOBAHNUS; IPUHIMIIBI PaOOTHI €
BBIUMCIUTEIbHBIMU ITPOrPAaMMHBIMH ITaKETAMU;
(bU3UKO-MaTeMaTUUECKHUE aCIEKThl MOJCINPOBAHUS
[IPOLIECCOB B BBIYUCIUTEIbHBIX POTPAMMHBIX
VYK-2 Crioco6eH omnpenensats Kpyr 3aJa4d B paMKax |[aKeTax.

MOCTABJICHHOM LIEJIM ¥ BRIOMPATh ONTUMaIbHBIE  [YMeeT: [IpUMEHSATh YnCIIeHHBIE METOIBI IS

CHOCOOBI UX pPelIeHHs], UCXO/I U3 ACUCTBYIOIIMX [pEeIeHHs 3a]1ad TUAPOra30MHAMUKY;

IMPaBOBBIX HOPM, UMCIOIIUXCA PECYPCOB U AHAJIM3UPOBATh U UHTCPIIPETUPOBATL PC3YJIbTAThI
OrpaHI/I‘leHI/Iﬁ PacdCTOB; IIPOCKTUPOBATH BHIYUCIIUTCIBHBIC
OKCIICPUMCHTLI; OIITUMU3HUPOBATH BEIYUCIIUTCIIBHBIC
I[IPOLCCCHI.

MMmeer npakruueckuii onbIT: [IpakTrueckas padora
¢ CFD nakeramu; pa3pabotka npocteix CFD
MOZIeTIei; Bepr(HKanns 1 BaJHIAIHS YUCICHHBIX
MOJIEIIEH.

3. MecTo nucunumiudsbl B cTpykrype Ol BO

[Tepeuens npenmecTBYOMUX AUCIUILINH, [TepeueHp MoCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT y4eOHOro IyiaHa BUJIOB paboOT

1.®.11.M3.02 OcHOBBI TOPOACKOTO X035MCTBA U
Her [UIAHUPOBAHUS B COBPEMEHHOM TOPOJIE,
1.®.11.M11.02 DnexkTpoHHas 1




MUKPOIPOLIECCOPHAs TEXHUKA,

1.®.11.M13.02 Arperarbl SJHEPreTHYECKUX
KOMILJIEKCOB,

1.®.11.M8.03 MoaenvupoBaHHe T'HIPaBINYECKUX U
MHEBMATUYECKUX MAIWH,

1.®.11.M6.03 MoaenupoBaHre MaTepuaioB B
NIBUTATEJIECTPOCHUHU: TTOTYUYEHUE, CTPYKTYpa,
CBOICTBA,

1.0.11.M10.02 OdopmieHre KOHCTPYKTOPCKOMH
TOKyMEHTALMU C UCIIOJIb30BAHUEM CUCTEM
ABTOMATHU3UPOBAHHOTO TPOECKTUPOBAHMUS,
1.®.11.M6.02 ITporpaMMHBIE KOMILIEKCHI
MPOCKTUPOBAHMS JIEMEHTOB JIBUTATENIEH,
1.®.11.M12.02 Ynpanenue 6a3aMu JaHHBIX TTPU
AQBTOMATHU3UPOBAHHOM MPOEKTUPOBAHUU
TEXHOJIOTUYECKUX MPOLECCOB,

1.®.11.M1.02 IIpoexTrpoBaHue TUHUN U
MOBEPXHOCTEN CPeICTBAMHU BBIUUCIUTEIHHOMN
TEOMETPHUU U KOMITBIOTEPHOU rpad UK,
1.®.11.M2.03 Opranuzarusi KOMaHIHOM paOOTHI,
1.®.11.M10.03 OcHOBBI IPOMBILUIEHHOTO JU3aliHa,
®DJ1.04 KomMmepueckuii 1 TEXHUYECKUI ydeT
PIIEKTPOIHEPIHH,

1.®.11.M12.03 Texnonoruvyeckoe
MporpaMMHUpOBaHHUE,

1.®.11.M8.02 Cpencta BEIYMCIUTEILHON
rUAPOra30/IMHAMUKH,

1.0.08 TexHUKO-?KOHOMUYECKHUI aHAIN3
[IPOCKTHBIX PEILICHUH,

1.®.11.M1.03 OcHOBBI apXUTEKTYpPHO-
TM3aITHEPCKOTO TPOESKTUPOBAHMUSL, PUEMBI
KOMITBIOTEPHOTO MOJIEIINPOBAHUS

Tpe60BaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTLIINAH:
Her

4. O0béM 1 BUABI yUeOHOI1 padoThI

OO6m1ast TpyA0€MKOCTh JUCHUIUIMHBI COCTaBISET 4 3.€., 144 4., 72,5 4. KOHTaKTHOMN

paboThI
Pacrnipenenenue o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
3

O6mast Tpy10EMKOCTh AUCITUTUIMHBI 144 144
AyoumopHvie 3auamusi: 64 64

Jlexuuu (JI) 32 32

[TpakTHdeckue 3aHsATUS, CEMHHAPHI U (MITN) IPYTHE BHIBI 32 32




ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopHbie paboTsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 71,5 71,5
BrinonHeHue 3a1aHuil TEKYIIET0 KOHTPOJIS 71,5 71.5
KoHcynbTanum 1 mpoMexXyTodHas aTTecTalus 8,5 8,5
Bux konTpons (3adet, qud.3avueT, IK3aMeH ) - nud.3aueT

5. Conepixkan

He THCHUIIJINHBI

OO0beM ayaUTOPHBIX 3aHATUN
pa;;(_;na HaunmenoBanue pa3aenoB JUCHUIIINHBI I10 BUlaM B Hacax
Bcero J| 13 | JIP
1  [BBexneHue B rupora3oquHaMUKY 4 2 2 0
) OCHOBHBIC YpaBHEHUS TUAPOTA30JUHAMUKA U 12 6l 6 0
TEIIOMaccOOOMeHa
3 |OCHOBBI METOJIa KOHEYHBIX PA3HOCTEH 12 6 6 0
4 KoHeuHO-pa3HOCTHBIE METO/IbI PELICHNUS 33134 12 6l 6 0
rUnepOOINYECKOro, MapadoIMIECKOT0, ATUITHIECKOTO THIIA.
5 OCHOBBI METO/1a KOHEUHBIX 0OBEMOB B 337a4ax 12 6l 6 0
THIPOTa30IMHAMIKHI
MeTosbl MOAETUPOBAHUIO MHOTO(A3HBIX CPE. 12 6| 6 0
5.1. Jlekuun
Ne Ne Koz-
nexuuulpasiena HanmeHoBaHue Wiu KpaTKoe cojiepkaHKe JIEKIIMOHHOTO 3aHATHUS BO
4acoB
BBezieHne B ruipora3oMHaMUKy OCBEIAET OCHOBHBIE PUHIUITBI U KOHIETIIUN
ATOTO MpeAMETa, U3yUaroIlero NoBeeHNE ra30B U JKUIKOCTEN B ABUKEHUU.
1 1 |PaccmatpuBaroTcs KitoueBble ypaBHeHHs. OOCYKIat0TCs XapaKTepUCTUKU 2
TaMUHAPHOTO U TypOYyJIEHTHOTO TE€UEHH, UX aHAJIN3 U YHUCIICHHbIE METO/IbI,
HEOOXOIMMBIE JIJIs1 MOJICIIMPOBAHUS CJIOKHBIX TTOTOKOB.
) 5 PaccmarpuBaroTcst KITIOUeBbIE YpaBHEHUS, Takue Kak ypaBHeHus: HaBbe-Crokca, a 6
TaK)Ke MPUHIUTIBI COXPAHEHUST MACChI, UMITYJIbCa W DHEPTHH.
3 3 UncneHHbIe METONIBI pemeHus Ju(epeHInaIbHbIX YPaBHEHUH, HCITOIb3yeMbIe 6
U1 MOZIETTMPOBAHNUS MIPOLIECCOB B (PU3MUECKUX U MHXKEHEPHBIX 3aJadax.
4 4 KoHeuHO-pa3HOCTHBIE METO/IbI PELICHNUS 3a1a4 THIepO0INIEeCcKOro, 6
napaboIMIECKOT0, UM THYECKOTO ThMa. [IpruMepsl IpUMEHEHUs! METO/IOB.
5 5 OCHOBBI MeTO/1a KOHEUHBIX 00BbeMOB. [IprMepsl IpUMEHEeHnEe MEeTo/Ia KOHEUHBIX 6
HIIEMEHTOB B 33/1a4aX THIPOra30JMHAMUKH.
6 6 Ditnepos, Jlarpamxkes u DitepoBo- JlarpaH:keBbl MOIXOABI K MOJICIUPOBAHUIO 6
MHOrogasHbIx cpell. [IpuMepsl IpUMEHEHNUs MOIX0I0B MOJEIMPOBAHMUS.
5.2. IlpakTHyecKne 3aHATUSA, CEMUHAPBI
Ne Ne Kox-
sansuspascna HanmeHoBaHMe niM KpaTKoe coAepKaHue MPAaKTUYECKOTO 3aHATUS, CEMUHApa BO
4acoB
1 1  |BBenenue. OcHOBBI cocTaBieHus TuddepeHINalIbHbIX ypaBHEHUH. 2
2 2 |YpaBHEeHMs THAPOJUHAMHKH U TEIIJIOMAacCOOOMEHA. 6
3 3 |OcHOBBI M€TO/Ia KOHEUHBIX PA3HOCTEH. 6




4 4 KoHeuHO-pa3HOCTHBIE METO/IbI PELICHHUS 3a1a4 THIepO0IUIeCKOro, 6
napaboInYecKoro, uIMnTu4Yeckoro tumna. [Ipumeps! 3amau.
5 5 OCHOBBI MeTO/Ia KOHEYHBIX 00heMOB. [IpriMeHeH e MeTO/1a KOHEUHBIX AJIEMEHTOB 6
B 3a/1auax TUAPOTa30AMHAMUKH.
6 6 Diinepos, Jlarpanxkes u DitnepoBo- JlarpaH:xeBbl MOAXOABI K MOJEIUPOBAHUIO 6
MHOTO(a3HBIX cpell. [I[pumepsr MoeTupoBaHUs MHOTO(A3HBIX CPE/T.
5.3. JlaboparopHbie padoThI
He npexycmoTpenbl
5.4. CamocrosiTesibHasA padoTa CTyIeHTA
Boinonnenne CPC
Crucoxk nureparypsl (C ykazaHUEM Kon-
[TonBun CPC paszelos, miaB, CTpaHuIl) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
BrimonHeHue 3aqanuii TeKyIero KoHTpods |cM. MHdopmarmonHoe obecnieueHme 3 71,5

6. @oH/1 OLIEHOYHBIX CPEICTB /ISl POBeIeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

Kontpomns xauecTBa ocBoeHUs1 00pa30BaTeIbHON MPOrpaMMBbl OCYIIECTBIISIETCS B
cooTBeTcTBHH ¢ [lonmoxkeHnem o 6aIbHO-PEUTUHTOBOM CUCTEME OLICHUBAHUS PE3yJIbTaTOB
y4eOHOH AESITENIbHOCTH 00yHarOIINXCS.

6.1. KouTpoabusie meponpusitus (KM)

Ne | Ce-
KM{mectp

Bun
KOHTPOJISI

Ha3zsanue
KOHTPOJIBHOTO
MEPOTIPUSITHS

Bec

Makc.
Oan

[Topsimox HauMCIEeHNs
6aoB

Yuu-
THIBA-
erca B [TA

Texymmii
KOHTPOJIb

MopnenupoBanue
TEUEHUS KUAKOCTH

0,25

100

baJiiel HAYUCIISIFOTCS 110
CIIEYIOIIEH CUCTEME:

1 Umnopr cetku -10
0aIoB

2 Co3llaHue BbIpakeHUMN
TSI HAa4YaIbHBIX U
rPAHUYHBIX YCI0BUH -10
0aIoB

3 Co3nanue BbIpakeHUN
-10 6amnoB

4 Co3naHue rpaHUYHbIX
ycioBuit - 10 6anos

5 Hacrpoiikn
Ha4yaJbHbIX 3HAYEHUI -
10 6amnoB

6 HacTpoliku
napaMeTpoB aJanTaluu
ceTku -10 6amnoB

7 Hactpoiiku
napaMeTpoB peraTess -
10 6amnoB

8 IlonydeHue pereHus ¢

G depeHIIMPOBAHHbBIN
3a4er




nomotpio ANSY'S
Fluent -10 6asnos

9 IIpocmotp
[PE3yaBTaTOB B
MOCTIPOLIECCOPE
ANSYS CFXPost -10
0aJoB

10 Co3nanue
BEKTOPHOTO rpaduka
ckopoctu -10 6amos.
bajuibel CcyMMUpPYIOTCSI.
PeiiTuHr = cymMmMapHbIi
oamn * 1%

Texymui
KOHTPOJIb

MonenupoBanue
TEUEHHU rasa

0,25

100

basuibl HAUUCIIAIOTCS 110
CIEAYIOLIEH CUCTEME:

1 Umnopr cetkm -10
0ayIoB

2 Co3aHue BbIpakKeHUMN
TUTST HA9aJIbHBIX U
rpaHUYHBIX ycsioBui -10
0ayIoB

3 Co3nanue BeIpakKeHUN
-10 6annoB

4 Co3naHne rpaHUYHbIX
yciowit - 10 6amioB

5 Hacrpoiiku
Ha4aJIbHBIX 3HAYCHU -
10 GannoB

6 Hacrpoiikn
napaMeTpOB aJanTaiuu
ceTku -10 GamioB

"7 Hactpoiiku
MapamMeTpoB peuiares -
10 GannoB

8 [TonmyueHune pemenus ¢
noMoIbo ANSYS
Fluent -10 6aynos

9 IIpocmotp
[PEe3yaBTaTOB B
MOCTIIPOLIECCOPE
ANSYS CFXPost -10
0aioB

10 Co3nanue
BEKTOPHOTO rpaduka
ckopoctu -10 6amos.
basibl cyMMupyrOTCSL.
PeliTuHr = cymmapHbId
6amt * 1%

nudpepeHITpoBaHHbII
3a4eT

[Tpome-
JKyTOYHasA
aTTecTalus

¢ depeHIINPOBAHHBIH]
3a4er

100

i pepeHIIMPOBaHHBIN
3a4eT MPOBOIUTCS B
(dbopme NMCbMEHHOTO
onpoca. [Ipn
OLIEHUBaHUU
[PE3YyNBTaToB
MEPONPUATHS
WCIIOJIb3YeTCsl 0aJTbHO-

¢ depeHIIMPOBaHHbBIN
3a4er




[PEUTUHIOBast CUCTEMA
OLICHUBaHUS
[pe3yNbTaToB y4eOHOM
NeSITEIbHOCTH
00yJaronmxcs
(yTBEepKIeHa TPUKA30M
pekrtopa ot 24.05.2019 .
Ne 179). MakcumanbHOE
KOJTMYECTBO OAJIJIOB -
100.

Kpurepun HauucneHus
0aJIIoB:

OneHka 3a JUCHUIUIHY
dbopMupyeTcst Ha OCHOBE
BEJIMYMHBI TEKYIIETO
peUTHHTa
00y4aronierocs mo
TUCIUILTUHE:
"O1auyHO" - BEIMYMHA
peUTHHTa
00yJaronierocs mo
nucruminae 85...100
%03

"Xopomo" - Benru4rHa
pelTHHTa
00yJaromierocs mo
nmucrumae 75...84 %;
"YIOBIETBOPUTENTHHO" -
BEJIMYMHA PEUTHHIa
00yJaromerocs mo
nmucrumae 60...74 %;
"HeynosnerBopurenbHoO"
- BEJIMYMHA PEUTUHTA
00yJaromierocs mo
nmucrumnie 0...59 %.

Texymmii
KOHTPOJIb

Coznanue reomeTpun

0,1

basiel HAaYUCHISIOTCS 110
CIEAYIOLIEH CUCTEME:

4 0asioB - MaTepuan
paccMaTpUBaEMOro
BOTIPOCA PACKPHIT
[MOJTHOCTBIO. MaTepra
MPEICTaBJICH IPaMOTHO,
B SICHOM JIOTUYECKOU
MOCIIeZIOBATEILHOCTH;
TOYHO U
npogeccHOHaIBHO
HCIIOTB3YETCS
TEPMHUHOJIOTHS;
[TPOJCMOHCTPHPOBAHO
YMEHHE OCHOBHBIS
noaxonsl CFD-
MOJICTTUPOBAHHS,
MTPOJCMOHCTPHPOBAHO
YCBOCHHE paHee
M3y9ICHHBIX

COIIYTCTBYIOIINUX

i epeHITMPOBaHHBII
3ayer




MaTepuaon; pabora
MOJIOTOBJICHA B
OTBE/ICHHOE BpEM, C
HEOOXOIUMBIMU
MOSICHEHUSIMU;
MPOIEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
y4eOHON 1 HAyIHOM
TUTEepaTypPhl; JOMYIIECHBI
0JTHa — JIB€ HETOYHOCTH,
HE MCKaXAIOIUe CyTH
OTBETAa Ha
[paccMaTpuBaeMble
BOTIPOCHI.

3 6amna - Mmatepuan
[paccMaTpuBaeMoro
BOTIPOCA U3JIOKEH
CUCTEMaTU3UPOBAHbBI U
MOCIIeIOBATENIBHO:
MPOIEMOHCTPUPOBAHO
YMEHHUE aHAJTH3HPOBAThH
Marepua, OJHaKO He
BCE BBIBOJIbI HOCSIT
ApryMEHTHUPOBAHHbBIN U
TOKa3aTeIbHbBIN
XapakTep;
POJIEMOHCTPUPOBAHO
YCBOCHHE OCHOBHOMU
UTEepaTyphl; paboTa
YVIOBIIETBOPSET B
OCHOBHOM TpeOOBaHUAM
Ha OLEHKY «5». HO MpH
ATOM UMEET MECTO OAMH
U3 HEJI0CTaTKOB; B
W3TI0KCHHUH JIOMYIICHBI
HEeOOJbIITNE TIPOOEITBI, HE
MCKa3UBIINE

coziep kaHue paboTHI;
TOTTYIICHBI OJIVH - JIBa
HejoueTa nmpu
OCBEILIEHNH OCHOBHOTO
Marepuaia BoImpoca.

2 Oajuia - HeTIOJIHO WITU
HETOCIIE0BaTENIbHO
U3JI0KEHO COIep KaHue
Marepuaa
[paccMaTpUBaEMOro
BOMpOCa, HO
POJIEMOHCTPUPOBAHO
o011ee IIOHNMAaHNE
BOIIPOCOB,
MPOEMOHCTPUPOBAHBI
HABBIKU ¥ YMCHUSI,
TOCTaTOYHbIE AJIs
JTaJIbHENIIETO YCBOCHMS
Marepuaa; JOMyIIeHbI




OLLIMOKY B OIIPEEICHUN
MMOHATHH,
WCTIOJH30BAHHUH
TEPMUHOJIOTUU;
BBISIBIICHBI POOEITHI B
3HAHUSAX 110 OCHOBHBIM
CUCTEMaM U
TEXHOJIOTMYECKOMY
000pyI0BaHHUIO;
MPOIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOU
JTUTEepaTypBhI.

1 Ganna - oTBET
MPEICTaBICH HEMOIHO
WIH HE TI0 CYTH
[paccMaTpuBaeMoro
BOTIPOCA; OOHAPYKEHO
HE3HaHUE WIN
HETIOHUMaHue OOoJbIIeH
WM Haubosee BayKHOM
qacTu y4eOHOro
MaTepuala, TpedyemMoro
npu GOPMHUPOBAHUH
KOHTPOJIUPYEMOM
KOMIIETEHIIMH Y4EeOHOTO
Kypca; JICKIIMOHHBIIA
MaTepual U MaTepUaIbl
OCHOBHOM JINTEPATYPHI
MO Kypcy HE YCBOCHBI.
0 GamnsoB - OTBET HE
MPEIOCTABIICH.

Texymui
KOHTPOJIb

Co3znanue pacueTHOM
CETKHU

0,1

basiel HAaYUCHISIOTCS 110
CIEAYIOLIEH CUCTEME:
4 0asuioB - MaTepuan
[paccMaTpHUBaEMOro
BOIIPOCA PACKPBIT
MMOJTHOCTBI0. MaTepHall
MPEICTaBJICH IPaMOTHO,
B SICHOM JIOTUYECKOU
MOCJIEI0BATEIILHOCTH;
TOYHO U
npogeccHoHaIBHO
HCTIOTB3YETCS
TEPMHUHOJIOTHS;
MPOIEMOHCTPHUPOBAHO
YMEHUE OCHOBHBIE
noaxonsl CFD-
MOJICTTUPOBAHHSI,
MPOIEMOHCTPHUPOBAHO
YCBOEHHE paHee
M3y9ICHHBIX

COITy TCTBYIOLIHX
MaTepuaios; paboTa
MOATOTOBJIEHA B
OTBE/ICHHOE BpPEMHI, C

HEOOXOIUMBIMU

i epeHITMPOBaHHBII
3ayer




MOSICHEHUSIMU;
MPOIEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
y4eOHON 1 HAyIHOM
TUTEepaTypPhl; JOMYIIECHBI
0JTHa — JIB€ HETOYHOCTH,
HE MCKaXAaIOIUe CyTH
OTBETAa Ha
[paccMaTpuBaeMble
BOTIPOCHI.

3 6amna - Mmatepuan
[paccMaTpuBaeMoro
BOIPOCA U3JI0KEH
CUCTEMaTU3HPOBAHbBI U
MOCJIEI0BATENBHO!
MPOIEMOHCTPUPOBAHO
YMEHUE aHAJIH3HPOBAThH
Marepua, OJHAKO He
BCE BBIBOJIBI HOCAT
ApryMEHTHUPOBAHHbBIN U
TOKa3aTeIbHbBIN
XapakTep;
POIEMOHCTPUPOBAHO
YCBOCHHE OCHOBHOMU
UTEepaTyphl; paboTa
YVIOBIIETBOPSET B
OCHOBHOM TpeOOBaHUAM
Ha OLIEHKY «5». HO MpH
ATOM UMEET MECTO OAMH
U3 HEJI0CTaTKOB; B
W3JI0KEHUH JIOTYIIEHBI
HeOOJbIITNE IPOOEITBI, HE
MCKa3UBIINE

coziep kaHue paboTHI;
TOTTYIIIEHBI O/IUH - JBa
HejoueTa mpu
OCBEIIEHUHA OCHOBHOT'O
Marepuaia BoImpoca.

2 Oajuia - HeTIOJIHO WITU
HETOCIIE0BaTEeNIbHO
W3JI0KEHO COJIEPIKAHUE
Marepuaa
[paccMaTpuBaeMoro
BOMpOCa, HO
POJIEMOHCTPUPOBAHO
o011ee IIOHNMAaHNE
BOIIPOCOB,
MPOAEMOHCTPUPOBAHBI
HABBIKU ¥ YMCHUSI,
TOCTaTOYHbIE AJIs
NTaJIbHENIIETO YCBOCHMS
Marepuana; JOMyIIeHbI
OLLIMOKY B OIPEEICHUN
MMOHATHH,
UCTIOJIb30BaHUU
TEPMUHOJIOTUU;




BBISIBIICHBI POOEITHI B
3HAHUSX IO OCHOBHBIM
CUCTEMaM U
TEXHOJIOTMYECKOMY
000pyI0BaHUIO;
MPOIEMOHCTPUPOBAHO
YCBOCHHE OCHOBHOU
JTUTEepaTypBhI.

1 Ganna - oTBET
MPEICTaBICH HEMOJIHO
WIH HE TI0 CYyTH
[paccMaTpuBaeMoro
BOTIPOCA; OOHAPYKEHO
HE3HaHUE WIN
HETIOHUMaHue OOoJbIIeH
WM Haubosee BayKHOM
qacTu y4eOHOTrO
MaTepuala, TpedyemMoro
npu GOPMHUPOBAHUH
KOHTPOJIUPYEMOM
KOMIIETEHIIMN Y4EeOHOTO
Kypca; JICKIIMOHHBII
MaTepua U MaTepuaIbl
OCHOBHOM JINTEPATYPHI
MO Kypcy HE YCBOCHBI.
0 GansoB - OTBET HE
MPEIOCTABIICH.

Texymui
KOHTPOJIb

Co3pnanue pacyeTHON
MOJIENI TIPOBEJICHUE
MOJICTTUPOBAHUS

0,1

basibpl HAYUCISIOTCS 10
CIEAYIOLIEH CUCTEME:
4 0asuioB - MaTepuan
[paccMaTpuBaeMoro
BOTIPOCA PACKPHIT
[MOJTHOCTBIO. MaTepHal
MPEICTaBJICH IPaMOTHO,
B SICHOI JIOTHUECKOH
MO CJICIOBATEILHOCTH;
TOYHO U
npogeccCHoHaIBHO
HCIIOJTB3YETCS
TEPMHUHOJIOTHS;
[TPOJCMOHCTPHPOBAHO
YMEHHE OCHOBHBIS
noaxonsl CFD-
MOJICTTUPOBAHHS,
[TPOJCMOHCTPHPOBAHO
YCBOCHHE paHee
M3y9ICHHBIX
COITYTCTBYIOIIUX
MaTepuaios; paboTa
MOATOTOBIICHA B
OTBEJICHHOE BpeMS, C
HEOOXOIUMBIMU
[MOSICHEHUSIMH,
MPOJEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU

yueOHOI 1 HayuHOU

Qg epeHITMPOBaHHBII
3ayer




TUTEepaTypPhl; JOMYIIECHBI
0JTHa — JIB€ HETOYHOCTH,
HE MCKa)KaIoIlKe CyTU
OTBETa Ha
[paccMaTpuBaeMble
BOTIPOCHI.

3 6amna - Mmatepuan
[paccMaTpuBaeMoro
BOIPOCA U3JI0KEH
CUCTEMaTU3HPOBAHBI U
MOCJIEI0BATENBHO!
MPOIEMOHCTPUPOBAHO
YMEHHUE aHAJTH3HPOBAThH
MaTepua, OJHaKO He
BCE BBIBOJIbI HOCSIT
ApryMEHTHUPOBAHHbBIN U
TOKa3aTEIbHbBIN
XapakTep;
IPOIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOM
UTEepaTypsl; paboTa
YVIOBIIETBOPSIET B
OCHOBHOM TpeOOBaHUAM
Ha OLIEHKY «5». HO MpH
ATOM UMEET MECTO OAMH
U3 HEJI0CTaTKOB; B
U3TI0KCHHUH JIOMYIICHBI
HEeOOJbIITNE TIPOOEITBI, HE
MCKa3UBIINE
coziepkaHue padoTHI;
TOTYIIIEHBI O/IUH - JBa
HejoueTa npu
OCBEIICHUHA OCHOBHOT'O
Marepuaia BoImpoca.

2 Oajuia - HeTIOJIHO WITU
HETOCIIE0BaTEeNIbHO
W3JI0KEHO COJIEPIKAHUE
Marepuaa
[paccMaTpuBaeMoro
BOMpOCa, HO
IPOIEMOHCTPUPOBAHO
oO11ee IIOHNMAaHNE
BOIIPOCOB,
MPOEMOHCTPUPOBAHBI
HABBIKU ¥ YMCHUSI,
TOCTaTOYHbIE AJIs
JTaJIbHENIIETO YCBOCHMS
Marepuana; JOMyIIeHbI
OLLIMOKY B OIIPEEICHUN
MMOHATHH,
UCTIOJIb30BaHUU
TEPMUHOJIOTUU;
BBISIBIICHBI POOEITHI B
3HAHUSX IO OCHOBHBIM
cucTeMaMm U
TEXHOJIOTHYECKOMY




000pyI0BaHHUIO;
MPOIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOU
JTUTEepaTypBhI.

1 Ganna - oTBET
MPEICTaBICH HEMOJIHO
WIH HE TI0 CYTH
[paccMaTpuBaeMoro
BOTIPOCA; OOHAPYKEHO
HE3HaHUE WIN
HETIOHUMaHue OOoJbIIeH
WM Haubosee BayKHOM
qacTu y4eOHOTro
MaTepuala, TpeoyemMoro
npu GOPMHUPOBAHUH
KOHTPOJIUPYEMOH
KOMIIETEHIIUH Y4EeOHOTO
Kypca; JICKIIMOHHBIN
MaTepual U MaTepuaIbl
OCHOBHOM JINTEPATYPHI
MO Kypcy HE YCBOCHBI.
0 GanyoB - OTBET HE
MPEIOCTABIICH.

Texymmii
KOHTPOJIb

[TocTobpaboTka n
aHaJIM3 TaHHBIX
pacuera.

0,1

basiel HAaYUCHISIOTCS 110
CIEAYIOLIEH CUCTEME:

4 0asioB - MaTepuan
[paccMaTpUBaEMOro
BOTIPOCA PACKPHIT
MMOJTHOCTBIO. MaTepHall
MPEICTaBJICH IPaMOTHO,
B SICHOM JIOTUYECKOU
MOCJIEI0BATEIILHOCTH;
TOYHO U
npodeccuoHaTbHO
MCTIOTB3YETCS
TEPMHUHOJIOTHS;
MPOIEMOHCTPHUPOBAHO
YMEHHUE OCHOBHBIE
noaxonsl CFD-
MOJICTTUPOBAHHSI,
MPOIEMOHCTPHUPOBAHO
YCBOEHHE paHee
M3y9ICHHBIX
COITYTCTBYIOIINX
MaTepuasos; paboTa
MOJITOTOBJICHA B
OTBE/ICHHOE BpPEMHI, C
HEOOXOMMBIMU
MTOSICHCHUSIMH,
POJEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
yueOHOI 1 HayuHOU
TUTEepaTypPhl; JOMYIIECHBI
OJIHA — JIB€ HETOYHOCTH,
HE MCKaXAIOIINe CYyTH

OTBCTA HA

¢ hepeHIIMPOBAHHBIT
3aueT




[paccMaTpuBacMble
BOTIPOCHI.

3 6amna - Mmatepuan
[paccMaTpuBaeMoro
BOIPOCA U3JI0KEH
CUCTEMaTU3HPOBAHbBI U
MOCJIEZIOBATENBHO!
MPOIEMOHCTPUPOBAHO
YMEHUE aHATH3HPOBAThH
Marepua, OJHaKO He
BCE BBIBOJIbI HOCSIT
ApryMEHTHUPOBAHHbBIN U
TOKa3aTeIbHbBIN
XapakTep;
POJIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOM
UTepaTyphl; paboTa
YVIOBIIETBOPSET B
OCHOBHOM TpeOOBaHUAM
Ha OLIEHKY «5». HO MpH
ATOM UMEET MECTO OANH
U3 HEJI0CTaTKOB; B
W3TI0KCHHUH JIOMYIICHBI
HEeOOJbIITNE TIPOOEITBI, HE
MCKa3UBIINE

coziep kaHue paboTHI;
TOTTYIICHBI OJIVH - JIBa
HejoueTa nmpu
OCBEIICHUHA OCHOBHOT'O
Marepuaia BoImpoca.

2 Oajuia - HeTIOJIHO WITU
HETOCIIE0BaTENIbHO
W3JI0KEHO COJEPIKAHUE
Marepuaa
[paccMaTpuBaeMoro
BOMpOCa, HO
POJIEMOHCTPUPOBAHO
o011ee IIOHNMAaHNE
BOIIPOCOB,
MPOEMOHCTPUPOBAHBI
HABBIKU ¥ YMCHUSI,
TOCTaTOYHbIE AJIs
JTaJIbHENIIETO YCBOCHMS
Marepuana; JOMyIIeHbI
OLLIMOKY B OINIPENIEICHUN
MMOHATHH,
WCTIOJH30BAHHUH
TEPMUHOJIOTUU;
BBISIBIICHBI POOEITHI B
3HAHUSX IO OCHOBHBIM
cucTeMaMm U
TEXHOJIOTMYECKOMY
000pyI0BaHHUIO;
MPOIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOU
JTUTEepaTypBhI.




1 Ganna - oTBET
MPEICTaBICH HEMOIHO
WIH HE TI0 CYTH
[paccMaTpuBaeMoro
BOTIPOCA; OOHAPYKEHO
HE3HaHUE WIN
HETIOHUMaHue OOoJbIIeH
WM Haubosee BayKHOM
qacTu y4eOHOro
MaTepuala, TpedyemMoro
npu GOPMHUPOBAHUH
KOHTPOJIUPYEMOM
KOMIIETEHIIMN Y4EeOHOTO
Kypca; JICKIIMOHHBIIA
MaTepual U MaTepUaIbl
OCHOBHOM JINTEPATYPHI
MO Kypcy HE YCBOCHBI.
0 GansoB - OTBET HE
MPEIOCTABIICH.

Texymmii
KOHTPOJIb

Odopmienne oTueta

0,1

basiel HAaYUCHISIOTCS 110
CIEAYIOLIEH CUCTEME:

4 0asuioB - MaTepuan
[paccMaTpHUBaEMOro
BOTIPOCA PACKPHIT
MMOJTHOCTBI0. MaTepHall
MPEICTaBJICH IPaMOTHO,
B SICHOM JIOTUYECKOU
MOCIIeZIOBATEILHOCTH;
TOYHO U
npodeccuoHaTbHO
HCTIOTB3YETCS
TEPMHUHOJIOTHS;
MPOIEMOHCTPHUPOBAHO
YMEHUE OCHOBHBIE
noaxonsl CFD-
MOJICTTUPOBAHHSI,
MPOIEMOHCTPHUPOBAHO
YCBOEHHE paHee
M3y9ICHHBIX
COITYTCTBYIOIIIUX
MaTepuaios; paboTa
MOJITOTOBJICHA B
OTBE/ICHHOE BpPEMSI, C
HEOOXOMMBIMU
MMOSICHCHUSIMH,
POJEMOHCTPUPOBAHO
3HAHUE COBPEMEHHOU
yueOHOI 1 HayuyHOU
TUTEepaTypPhl; JOMYIIECHBI
OJTHa — JIB€ HETOYHOCTH,
HE MCKaXAIOIINe CYyTH
OTBETa Ha
[paccMaTpuBaeMbIe
BOIIPOCHI.

3 Oarta - MaTepua

ACCMATPUBACMOI'O

¢ hepeHIIMPOBAHHBIT
3aueT




BOIPOCA U3JI0KEH
CUCTEMaTU3HPOBAHBI U
MOCJIEZIOBATENBHO:
MPOEMOHCTPUPOBAHO
YMEHHE aHATN3UPOBaTh
Marepua, OJHAKO He
BCE BBIBOJIBI HOCSIT
ApryMEHTHUPOBAHHbBIN U
ToKazaTeIbHbIN
XapakTep;
POIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOM
UTepaTyphl; paboTa
YVIOBIIETBOPSET B
OCHOBHOM TpeOOBaHUAM
Ha OLEHKY «5». HO MpH
ATOM HMEET MECTO OJIUH
U3 HEJI0CTaTKOB; B
W3TI0KCHHUH JIOMTYIICHBI
HeOOJbIITNE IPOOEITBI, HE
MCKA3UBIIINE
coziep kaHue paboTHI;
TOTTYIICHBI OJIVH - JIBa
HejoueTa mpu
OCBEIIEHUHA OCHOBHOT'O
Marepuaia BoImpoca.
2 Oajuia - HeTIOJIHO WITU
HETOCIIE0BATENIbHO
W3JI0KEHO COJIEPIKAHUE
Marepuaa
[paccMaTpuBaEMoro
BOMpOCa, HO
POIEMOHCTPUPOBAHO
o011ee IIOHNMAaHNE
BOIIPOCOB,
MPOAEMOHCTPUPOBAHBI
HABBIKU ¥ YMCHUSI,
TOCTaTOYHbIE AJIs
JTaJIbHEHIIETO YCBOCHMS
Marepuana; JOMyIIeHbI
OLLIMOKY B OIIPEEICHUN
MMOHATHH,
WCTIOJH30BAHHUH
TEPMUHOJIOTUU;
BBISIBIICHBI POOEITHI B
3HAHUSX IO OCHOBHBIM
CUCTEMaM U
TEXHOJIOTMYECKOMY
000pyI0BaHHUIO;
MPOIEMOHCTPUPOBAHO
YCBOEHHE OCHOBHOU
JTUTEepaTypBhI.
1 Ganna - oTBET
MPEICTaBICH HEMOJIHO
WIH HE TI0 CYyTH
acCMaTpUBAEMOr0




BOTIPOCA; OOHAPYKEHO
HE3HaHUE WIN
HETIOHUMaHue OOoJbIIeH
WM Haubosee BayKHOM
qacTu y4eOHOTrO
MaTepuaa, TpedyemMoro
npu GOPMHUPOBAHUH
KOHTPOJIUPYEMOM
KOMIIETEHIIMH Y4EeOHOTO
Kypca; JICKIIMOHHBII
MaTepua U MaTepuaIbl
OCHOBHOM JINTEPATYPHI
MO Kypcy HE YCBOCHBI.
0 GansoB - OTBET HE
MPEIOCTABIICH.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPUH OLlEeHMBAHUSA

Bun npomexyTouHoR
arTecTanuu

[Ipouenypa npoBenenus

Kpurepun
OLICHUBAHUS

nudepeHIpoBaHHBII

[Ipu onieHUBaHUM pE3yabTATOB YUEOHOM 1eATENBHOCTU
o0ydJaromerocs o JUCIUUIUIMHE UCTIONb3yeTcsl 0aIbHO-
PEUTHHIOBAs CCTeMa OLIEHUBAHUS PE3y/IbTaTOB yueOHOM

JesITebHOCTH 00yyaromuxcs (yTBepakKIeHa PUKa3oM peKTopa
Ne 179 ot 24.05.2019 1. (B peaaxuuu npukasos ot 10.03.2022
Ne 25-13/09, ot 02.09.2024 Ne 158-13/09). Ouenka 3a qud.
3a4eT PacCUUTHIBAETCA [0 PEUTHHTY 00ydaroIerocs mno

paccuuThIBaeTCS HA OCHOBE 0asioB, HAOpPaHHBIX
00yyYaronumMcst 1o pe3yJbTaraM TEeKyIIero KOHTPOJIS C YYETOM
BecoBOro ko3 duuurenta. CTyIeHT BIIpaBe yay4IIUTh CBOM
pe3ysbTaT Mpyu CAa4u MPoMexyTouHoi arrectanuu. [lkana
nepeBosia peiTuHra B oueHky: «OmmyHo» - Rk = 85...100%;
«Xopouo» - Rk =75...84%; « YnoBneTBOpUTENBbHO» - RK =
60...74%; « HeynosnerBopurenbao» - Rk = 0...59%.

IUcHUIUIMHE R11 Ha 0OcHOBe pelTHHTa 10 TeKylieMy KOHTpoJro[B cooTBeTcTBHM
ager Rrek ¢popmyne: Rai=Rrek, roe Rrex=0,25 KM2+0,25 cmm. 2.5,2.6
e KM3+0,1 KM4+0,1 KM5+0,1 KM6+0,1 KM7+0,1KM8  [[TonoxeHus

6.3. ITaciopTt ¢goHIa OLIEHOYHBIX CPEACTB

KommereHn

Pesynbrarel 00yueHus

YK-2

3HaeT: OCHOBHBIEC TOHATHS U 3aKOHEI ruapora3oanHaMruKn; OCHOBBI
MAaTCMATUYCCKOT0 MOACIINPOBAHU A, IIPUHIIUIIBI pa6OTI)I C BBIYHCJINTCIIbHBIMHA
[IPOI'PaMMHBIMU ITAKCTAMM; @HSHKO—M&TCM&TPI‘I@CKI/IC ACIICKTHI
MOICIIUPOBAHHNA IMPOLCCCOB B BEIYHUCIUTCIIBHBIX IMTPOrPaMMHBIX ITAKETaX.

YK-2

'Ymeet: [IpuMeHsTh YiCIIeHHbIE METO/IBI JIJISl PEIICHUs 3a1a4
UJIPOra30IMHAMUKY; aHAIU3UPOBATh U HHTEPIIPETUPOBATH PE3YIIbTATHI
PacueToOB; MPOEKTUPOBATH BHIYUCIUTEIbHBIE SKCIIEPUMEHTHI;
ONTUMU3HPOBATH BHIYUCIUTENbHBIE TPOLIECCHI.

YK-2

Hmeet npaktuyeckuit onbIT: [IpakTuueckas padora ¢ CFD nmakeramu;
pazpabotka npocteix CFD monerneii; Bepudukanus v Banuaanus YMCIeHHbIX

MOJIEJIEH.




TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

IMeuaTHasi yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:
1. bacoB K. A. ANSYS : cnpas. nonb3oBarens / K. A. bacos. - 2-e uzn.,
crep.. - M. : IMK-IIpecc, 2012. - 639 c. : un.
2.  Kamyn A. b. Ansys B pykax uHXKeHepa : npakT. pyk. / A. b. Kamnyh,
E. M. Mopo3os, M. A. Ondepoena ; npeauci. A. C. [llagckoro. - U3, ctep.. - M. :
URSS : JIMBPOKOM, 2014. - 269 c. : umn.

0) OononHumenvbHas Iumepamypa:
1.  Cenos JI. U. MexaHuKa CILIOIIHOM cpeibl : YUeOHUK JIJIsl YH-TOB U
BTYy30B: B2 1.. T. 1. - 4-¢ u3n., ucnp. u go.. - M. : Hayka, 1983. - 528 c. : un.
2. Bonkos E. A. Yucnennsie MeTofsl : yueOHoe mocooue / E. A. Bonkos.
- 5-e u3n., crep.. - CII6. u ap. : Jlans, 2008. - 248 c. : u.

8) omeuecmeenHvle U 3apyOedHCHbIe HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
He npenycmorpensl

2) Memoouueckue YKazanus 0Jis CmyoeHmos no 0C80EHUI0 OUCYUNTUHDL:
1. Bonxos, E. A. Yucnennble MeTo/sl : yueOHOE mocodue s By30B / E.
A. BonkoB. — 6-¢ m3x., ctep. — Cankr-IlerepOypr : Jlanp, 2021. — 252 ¢. —
ISBN 978-5-8114-7899-6. — TekcT : 31eKTpoHHbIH // JIaHb : 31€KTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/167179

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. Bonkos, E. A. UucneHnnble MeTO/IBI | ydeOHOE ocobue aiis By30B / E.
A. BonkoB. — 6-¢ usn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 252 ¢. —
ISBN 978-5-8114-7899-6. — TekcT : 21eKTpoHHbIH // JIaHb : 2I€KTPOHHO-
oubnmoreuynas cucrtema. — URL: https://e.lanbook.com/book/167179

JJleKTPOHHAsA Y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

HanmenoBanue
No Brn peeypea s | bubnunorpaduyeckoe onucanue
JUTEpaTypbl AJIEKTPOHHOMN
dbopme
Mertoauueckue MeToz CONpsKEHHBIX IPaJueHTOB. MHOIOCETOUHbIN
1 mocooust st OBC uznarenscTBa [MeTO : yueOHO- METOAMUYECKOE TTocooue / cocTaBuTenu P.
CaMOCTOATEIIbHON Jlanb K. Hapumanos [u ap.]. — Tomck : TT'Y, 2019. — 19 ¢c. —
paboTHI CTyIEHTA TexcT : anexTpoHHBIH https://e.lanbook.com/book/148671

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

3. ®I'AOY BO "IOVYpl'Y (HNY)"-ITopran "Onexrponnsrii OYpI'Y"
(https://edu.susu.ru)(6eccpodHo)




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

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Texakcnept(04.02.2024)

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

OcHoBHOE 000pyOBaHKE, CTEH/Ibl, MAKEThI, KOMITbIOTEPHAS] TEXHHKA,

o No
Bup 3ansTuit Ay MpelyCTaHOBICHHOE IPOTpaMMHOE 00eCTIedeHIE, UCTIOIb3yeMOe s
YA pPa3IMYHBIX BUIOB 3aHITUH
905
Jlexun (36) KOMITBIOTEP, POEKTOP
[IpakTuyeckue 114-1

KOMITBIOTEP

3aHATHSA U CEMUHApHI [(2)




