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1. TACIIOPT PABOYEM ITPOI'PAMMBI JIACIIUTLIINHBI

Tabnauua 1.1 OcHoBaHuWe A5 peaqu3aluy JUCUUILUIUHbI

Kop HanmpaBiieHHs NOAroTOBKY/ CMELMaNbHOCTH 08.04.01
Hanpapnenue noaroToBky/ cnennuaibHOCTh CTpouTeNnbCTBO
YpoBeHb 00pa3oBaHs Maructparypa
I'on pa3paboTkn/0O6HOBICHUS 2021

Tabmmma 1.2 CTpyKTypa TUCIMILTAHBI B COOTBETCTBUM C YUEOHBIM TITAHOM

Bunpl yueOHOM paboThI, BKIIFOYAs CAaMOCTOSTEIIbHYIO paboTy dopma 00ydeHus:
00y4arIUXCs U TPYIOEMKOCTh IUCITUTUIUHBI ovHas OYHO-33a04Has 3a04Has
TpyaoeMKoCTh JUCIIATIIFHBI 3aUETHBIX SJIUHUI] 8 8
?éif)[zanecxnx 288 38
KonrakrHas pabora, |AyautopHas JIEKUMU
qac MPAKTHYECKUE
3211.)H5[TI/I$I 06 20
nabopaTopHBIit
MPAKTUKYM
BHeayautopHas
CamocrosTenpHas paboTa, gac 192 268
Tabmmia 1.3 @opMbl KOHTPOJIS TUCIUATIIIMHBI
Cemectp ®dopma obydeHHS:
1 hopMa KOHTPOJIS
ovHas OUYHO-3a04Has 3a04Has
MEePUOJIbl KOHTPOJIS 2,3 ceM 1,2,3 cem
9Kk3aMeH (bl)
3a4€T (bl) 2,3 ceMm 1,2,3 cem
KypcoBas paboTa
KYpPCOBOM MPOEKT
WHIWBUIYAJIbHOE 3aaHue (KOHTpoJibHas padoTa) 2 ceM 1 cem
Tabnuua 1.4 Bunbl caMocTosITeIbHON padoThl
N ®dopma 0OyUeHHs
Bupn camocTosTebHO paboTh Bun 3ansTus Tun nepuona
ouHas OYHO-320YHAs | 3a04Has
[MoaroroBka Kk NpakTUYECKUM TeopeTuueckoe
IIpakTnueckue
3aHATHSIM o0yUeHHe 66 148
BrinonHeHne KOHTPOJIBHOM Teoperuyeckoe
KoHTposbHas
paboTHI 0o0yUeHHe 30 40
[ToaroToBka k 3auety 3auer IK3AMEHALHOHHBIE
ceccuu 96 80
Hroro 192 268




2. OEJb OCBOEHUS JUCIHUIIJIMHBI

2.1. Ileab 1 327241 OCBOEHHUS JHUCHUNIHHBI
OBnageHue MarucTpaHTaMy OCHOBHBIMM KOHLETILMSIMU MaTeMaTH4e€CKOro MOJAEIMPOBAHUS C UCMOJIb30BaHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX MTporpamMm HHxkeHepHoro aHanuza (CAE).

3agaun OCBOEHUS AUCLUTUIHNHGI:

1. IlpuoOpeTeHne MarucTpaHTaMi yMeHHUil MOCTaHOBKY 3a/1a4M, BIOOpa MeToa pelleH s, MPOBEACHHS pacueToB,
aHaJIM3a U OLIEHKH aJieKBaTHOCTH pe3yJIbTaToB.

2. Ilony4eHue MarucTpaHTaMM OCHOBHBIX HaBBIKOB Pa0OThI B COBPEMEHHOM KOMILIEKCE KOMITBIOTEPHBIX
rporpamMmM HMHKeHepHoro aHannza ANSYS.

[IporpaMma coctaBieHa B COOTBETCTBUM ¢ TpeGoBaHUsIMU DeepaibHOro rocy 1apcTBEHHOr0 00pa3oBaTebHOr0
CTaHIapTa BbICLIEro 00pa30BaHuUs 10 HAIMIPABJIEHHUIO MOATOTOBKHM / crieuaabHOCTH CTPOUTENBCTBO.

[Iporpamma coctapiieHa ¢ y4&TOM peKOMEHAAINIT MPUMEPHO OCHOBHOM 00pa30BaTeILHOM MPOrpaMMBbl BBICIIIETO
00pa3oBaHMs N0 HAMPaBJIEHUIO OATOTOBKH/crieaibHOCTH CTPOUTENBCTBO yTBEp KAEHHOMH 16.06.2021.

2.2. TlepedeHb NJIAHHPYEMBIX Pe3yJabTATOB 00YUYeHHS MO JUCHHILINHE (MOAYJII0), COOTHECEHHBIX €
IUIAHAPYEMBIMH Pe3yJIbTATAMH OCBOEHHUSI 00pa30BaTEIbHOM NPOrpamMmel

Tabmmma 2.1 IlepedeHp mIaHUPYyEMBIX Pe3yJIbTaTOB 00yYCSHHMS 10 AUCIUILTAHE

Kon n HaumeHoBaHUEe KOMITETEHIIUN
(pe3yJibTaT OCBOEHHS)

Kon w nHanmeHOBaHMEe MHIUKATOPA TOCTHKCHHS KOMIICTCHIIH

OI1K-2. CniocobeH aHanu3upoBarhb,
KPUTHYECKHU OCMBICIIMBATh U
MPEICTaBIATE HH(POPMALIUIO,
OCYILECTBIIATh MOUCK HAY4HO-
TEeXHU4ecKoi MHpopmaLuu,
npuodpeTaTh HOBBIE 3HAHUS, B TOM
YHCIIe ¢ TIOMOIBIO HH(POPMALIMOHHBIX
TEXHOJIOTUI

OIIK-2.1. Coop, cucTeMaTH3al¥sl U OLIEHKA JOCTOBEPHOCTH HAYYHO-
TEXHUYECKOM HH(pOpMAIK O pacCMAaTPUBAEMOM OOBEKTe, B T.U. C
UCTMOJIb30BaHWEM MH(POPMALIMOHHBIX TEXHOJIOTHIA

OI1K-2. CriocobeH aHanM3upoBarb,
KPUTHYECKHU OCMBICIHBATb U
MPE/ICTABIATE HH(POPMALIUIO,
OCYLIECTBIIATH MOUCK HAYYHO-
TeXHU4ecKol uHdpopmanmu,
npuodpeTaTb HOBBIE 3HAHUS, B TOM
YHCIIe ¢ TIOMOILBIO HH(POPMALIMOHHBIX
TEXHOJIOTUI

OI1K-2.2. Ucnonp3oBaHKe CPeACTB MPUKIIAJIHOTO MPOrpaMMHOI0
obecneyeHus 111 000CHOBAHUS Pe3yJIbTaTOB PELEHUS 3aJauu
npoeccHoHaTbHON IS TENBHOCTH

OIIK-2. CriocoOeH aHaIM3upoBaTh,
KPUTHYECKU OCMBICIUBATh U
MPEJICTABJIATh HH(POPMALIHIO,
OCYULIECTBIIATH MOUCK HAYYHO-
TEXHUUYECKOM MH(pOpMAaIUH,
MproOpeTaTh HOBbIC 3HAHUS, B TOM
YHCcIie ¢ MOMOIIBIO MH()OPMAaLIMOHHBIX
TEXHOJIOTHUI

OIIK-2.3. Ucnonp3oBanne HHGOPMAITMOHHO-KOMMY HUKAIIMOHHBIX
TEXHOJIOTHi 17151 0POPMIIEHUS TOKYMEHTALUMH U MPeACTaBIeHHUS
uHpOpMaLUK

OIIK-3. CriocoOeH cTaBUTh U peliaTh
Hay4YHO-TEXHUYECKHE 3aJla4uM B 001acTH
CTPOUTEIILCTBA, CTPOUTEILHOIM
HHIyCTPHUH U KUITHIHO-KOMMYHAITBHOTO
X035HCTBa HA OCHOBE 3HAHUS MPOOJIEM
OTPACJIU U OTbITA UX PeLICHHUS

OIIK-3.1. ®opMynupoBaHre HAyYHO-TEXHUYIESCKOM 3a1a4u B chepe
npodeccuoHalIbHOMN IesSTebHOCTH Ha OCHOBE 3HaHMs NMPOOJIeM 0Tpaciiu
Y OMbITa UX pelleHUs

OI1K-3. CniocobeH cTaBUTb U pelaThb
HAy4YHO-TEXHUUYECKHUE 3a7aul B 001acTH

OI1K-3.2. Boibop MeTo0B pelieHusl, ycTaHOBICHUE OrPaHUYEHUI K
pelleHrsIM Hay YHO-TeXHUYECKOIi 3a1a4uu B cepe npodeccuoHanbHOM




CTPOWTEILCTBA, CTPOUTEIHHOM
WHJIyCTPHUH U KUITHIHO-KOMMYHAITBHOTO
X035HCTBA HA OCHOBE 3HaHUs MPodIeM
OTpac/y 1 OMbITa UX PEHIEHUS

JIeTEIbHOCTA HA OCHOBE HOPMATUBHO-TEXHUUECKON JOKYMEHTALIMU U
3HAHUSA TIPOOIIEM OTPACIH U OTIBITA WX PEeIIeHUS

OIIK-3. CriocoOeH cTaBUTh U pelaTh
HayYHO-TEXHUYECKHE 3aJla4uM B 001acTH
CTPOWTEINILCTBA, CTPOUTEITBHOM
HWHIyCTPUU U KUITUIHO-KOMMYHAIBHOTO
X034HCTBa HAa OCHOBE 3HaHUs MPobIeM
OTPACJIU U OIbITA UX PelIeHHUs

OIIK-3.3. Pa3paboTka n 000cHOBaHME BBIOOpA BapyaHTa PEIICHUS
Hay4YHO-TeXHUYeCKoi 3a1auu B chepe rnpodeccruoHanbHo
JeITeIbHOCTH

Tabmuma 2.2 — [InanupyemMble pe3yabTaThl OCBOCHHS TUCITATITMHBI 00pa30BaTEILHOM MPOTrpaMMBI

Kon v naumeHoBaHMe MHAWKATOpa
IOCTHKEHUST KOMITETEHLINU

HanMeHoBaHMe TTokasartesis oliecHHUBaHUS (pe3yabTaTa 00yUeHHs 110
JIUCUMUTIMHE)

1

2

OI1K-2.1. Cbop, cuctemaTu3anus u
OLICHKA JIOCTOBEPHOCTH HAy4HO-
TEXHUUYECKOW MH(pOPMAIUH O
paccMaTpuBaeMoM OOBEKTe, B T.4. C
HCTIONIb30BaHUEM HH(OPMAIIMOHHBIX
TEXHOJIOTUI

3naet: OIIK-2.1. TexHonoruu MHGOPMALIMOHHOTO MOJETUPOBAHUS,
COBPEMEHHbIE CUCTEMbl aBTOMATHU3HPOBAHHOIO MPOEKTUPOBAHUS,
CUCTEMBbI aBTOMATH3aLlMH WH)KEHEPHBIX PacUETOB

Ymeet: OIIK-2.1. Co3naBath nHPOpMAITMOHHBIE MOJIETTH OOBEKTA B
cpeie HH(POPMALIMOHHOTO MOJCTUPOBAHUS, CO3AaBaTh MPOSKTHYIO
JoKyMeHTauuto ¢ nomouibto CAD-cucteM (cuctem
aBTOMATHU3UPOBAHHOTO MPOSKTUPOBAHMS)

Hmeer naBpikm: OIIK-2.1. C6opa, cncTeMaTH3aiu 1 OIIEHKH
JIOCTOBEPHOCTH HAY4YHO-TEXHUYECKOI nH(popMannu o
paccmaTrprBaeMoM 00BEKTE, B T.Y. C UCIOJIb30BAHUEM
WH(GOPMAIIMOHHBIX TEXHOJIOTHIA

OIIK-2.2. Mcnonb30BaHUE CPEJCTB
MPUKJIAJHOTO TPOTPAaMMHOTO
obecnieueHus 11 000CHOBAHNS
PE3yNbTAaTOB PElleHUs 3a1a4u
npohecCUOHaNBHOMN NeATEIBHOCTH

3naet: OIIK-2.2. [IpuHUmbl paboThl MPUKIAIHOTO MPOrPaMMHOTO
obecrieueHUs A1 pa3paboTKU U 0POPMIICHUS HAYYHO-TEXHUICCKOM
JOKyMEHTaluu

Ymeet: OIIK-2.2. Co3naBaTh HHPOPMAITMOHHYFO MOJIENTb, COBOKYITHOCTD
MPEJCTABIEHHBIX B 3JIEKTPOHHOM BH/I€ JOKYMEHTOB, rpadiuecKux u
TEKCTOBBIX JJAHHBIX MO0 00bEKTaAM

Hnmeet HaBbikn: OI1K-2.2. C ncnosnbp3oBaHHEM aBTOMAaTHU3WPOBAHHBIX
CHCTEM pellaTh CJIOXKHbIE 3a1aui Npo(heccuoHaNbHOI AesITeNbHOCTH, a
TaKXKe HACTPauBaTh TAKHE CUCTEMBbI JUIsl ONITUMM3ALIMU CBOEH paboThl

OIIK-2.3. Mcnoab30BaHue
nH)OPMAITMOHHO-KOMMY HUKAITHOHHBIX
TEXHOJIOTHIA 1S 0(hOpMITCHUS
JIOKyMEHTalMKU U NpecTaBieHUs
nHopmaru

3naet: OI1K-2.3. MeToauky co3aaHusi HHGOPMAaLMOHHONW MOAEIH
00BeKTa B cpejic THPOPMAIMOHHOTO MOJICITMPOBAHUS

VYmeer: OI1K-2.3. [TpumensTs MHGOPMALIMOHHO-KOMMY HUKALIMOHHBIE
TEXHOJOTUHU U1l OPOPMIIEHUS IOKYMEHTaLMU

Hwmeet naBbiku: OIIK-2.3. Co3nanus uepTexeid, KOHCTPYKTOPCKOM
W/WIIA TEXHOJIOTMYeCKOW noKyMeHTaluu u/unu 3D mopneneit

OIIK-3.1. ®opmynupoBaHue Hay4HO-
TeXHUYECKOM 3a1auu B chepe
MpodecCHOHANBHON AeATENBHOCTH Ha
OCHOBE 3HaHUS MPOOJIeM OTpaciiv U
OTIbITA UX PEUICHHUS

3naet: OIIK-3.1. Metoauky cbopa U crcTeMaTH3aluK HHOpPMAITIH 00
OMbITE pellieHs HAY YHO-TEXHUYECKOM 3a1a4u B cepe
npodeccHoHaILHON e TeIbHOCTH

Ymeet: OIIK-3.1. BbINoJHATE NOCTAaHOBKY HAY4YHO-TEXHUYECKOH 3a1auun

HMmeet naBbiku: OITK-3.1. ®opmyiMpoBaHusi HAY YHO-TEXHUYECKOM
3a1auu B cpepe npodheccoHaIbHOM AeITEIbHOCTH HA OCHOBE 3HAHUS
npo0OJsieM OTpaciiy U ONbITa UX PelleHUs

OI1K-3.2. BeiGop MeTOI0B pelieHus,
YCTaHOBJICHUE OrpaHUYEHUIl K
peLIEeHMsIM HayYHO-TEXHUYECKOM 3a1aun
B c(epe mpodeccuoHanbHOMN
JeSITeIbHOCTH Ha OCHOBE HOPMATHBHO-
TEXHUYECKOW AOKYMEHTAaLMHU U 3HaHUs
mpobJeM OTpaciy U OMbITa UX PELICHUS

3naet: OIIK-3.2. MeToAMKY MOCTAHOBKM HAay4YHO-TEXHHYECKOM 3a1auH

Vmeert: OIIK-3.2. AHanmM3npoBaTh HOPMATHBHO-TEXHUUYECKY IO
JOKyMEHTaLMIO AJIs pelieHHs Hay YHO-TeXHUUEeCKOM 3a1aun B cepe
npo(hecCHOHATTbHON IeSITeNbHOCTH

Hnmeet HaBbiku: OI1K-3.2. BeiOopa METOA0B peleHu s, yCTaHOBIEHUS
OTpaHUUYCHMH K peIIeHUSIM Hay4YHO-TEXHUUYECKOH 3a1aun B chepe
npo(hecCUOHANIbHOMN IeSITeIbHOCTH

OIIK-3.3. Pa3zpaboTka 1 000CHOBaHHE

3naet: OIIK-3.3. MeTtoauky cocTaBiaeHHUs IepeuHel padoT M peCypcoB,




BBIOOPA BapraHTa pelieHHs Hay4YHO- HEOOXOAMMBIX JJIsl PelIeHHs HayYHO-TeXHUYeCKOl 3a7auu B cepe
TeXHUYIECKO 3a71aun B chepe npodeccroHaIbHOM NeITENPHOCTH

npodeccuoHaIbHON e TeIbHOCTH VYmeer: OI1K-3.3. O6ocHOBbIBaTbH BEIOOp BapHaHTa peLeHHs] HayYHO-
TEXHUYECKOM 3a1auu B cepe mpodheCCHOHAIBHOM TeITeTbHOCTH

Hmeet HaBbiku: OIIK-3.3. PeuieHus Hay4YHO-TEXHHUYECKUX 3a]1a4

HWndopmarust o BISIBIEHUH PE3yJIbTATOB OCBOSHHUS AMCLMIIIMHBI MTpeacTaBieHa B @OHAe OLEHOYHBIX CPEICTB M0
nucuumiuvhe. [acnopt @OC npencrasned B pasaene 4 PII/.

[Tpumeuanne: ®OC pazpabarbiBaeTcs kak npuioxkenue k PI1J] B cootBetcTBHM ¢ [Tonoxennem o @OC,
YTBEPKIECHHBIM JIOKAJIbHBIM HOPMATUBHBIM AKTOM.



3.1.
He

MpeayCMOTPEHO.

3. COAEPKAHUE JTUCHUIIJINHDbI

Tembl yueOHOI THCHHIINHBI (JIEKIHOHHbIE 3aAHATHS)

3.2. IIpakTHYecKHe H cCEeMHHAPCKHE 3aHATHS H X CO/IeP:KAHUE
Tabymia 3.2 TemMbl MpakTUIECKUX 3aHATHI

HaunMeHoBaHue KommdecTBo wacoB 1o ¢popmMam
Ne ni/n| paznena nuCUMITIMHBL Tema u conepic;:ieﬂgpamnqecxoro 00yueHHUs
(Mo-1y4) | Komr.pas | _ Caw.paG |
1 2 3 4 5 6 7 8 9
IlepBas rpynna 3ao4Has popma (1 cemecTp), ouHan
nepuoaa arrecranun |¢popma (2 cemectp)
(3aueT)
1|BBenenue B cucrembl |Beenenue. ANSYS Workbench. . 16 2 7.5 10
aproMatuzupoBaHHoro|Mcropus naketa ANSYS. OcHOBHbIE
MPOSKTUPOBAHUS KOMIIOHEHTbI TTAKEeTa U TUIIbl aHAIN3a.
Pabora B o6onouke ANSYS Workbench.
2|BBenenue B cuctembl |Moayins DesignModeler. Pabora B moayne | 16 2 7,5 10
apromaTtusupoBanHoro|DesignModeler. Coznanue u
MPOEKTUPOBAHUS npeoOpazoBanue 3D Moderneii.
3|BBenenue B cuctembl (Moayas ANSYS Meshing. Ummopt u 16 2 7,5 10
aBTOMAaTU3UPOBAHHOTO|HAITPABJICHUE TEOMETPUN U3 BHEIIHUX
MPOSKTUPOBAHUS CAD cucrewm. [TocTpoeHue ceTku B
moayie ANSYS Meshing (rmobanbHbie
METO/bl).
4|Pemenne 3amad ¢ Pemenne 3agau MexanuKu 16 2 7,5 10
UCMOJIb30BaHNEM nedopmupyemoro TBepaoro tena B [1K
MPOrpaMMHOro ANSYS. Peuienue 3anay MeXaHUKU
komriekca ANSYS  |medpopmupyemoro TBepmoro Tena B [TK
ANSYS.
HUTOro 64 8 30 40
IlepBas rpynna
nepuoJa aTrecTannu
(3auer)
Bropas rpynna 3aouyHas ¢opma (2 cemecTp), oOUHasA
nepuoaa arrecranun |gpopma (3 cemectp)
(3aueT)
1|Pewenue 3anay Pewienue 3anau MexaHuku 8 2 9 12
MEXaHUKH neGopMUpyeMoro TBEpAOro Teja B
nepopMUpyEMOro ANSYS Structural. Penrenue 3anau
TBEPJIOTO Teja MeXaHUKH Ae(POopMHUpPYEeMOro Tejia B
ANSYS Structural. OcHOBHBIE MOJIOKEHUS
METOJ]a KOHEYHBIX JIEMEHTOB.
2|Pewienue 3agau Pewuenue 3agau B mogysie ANSYS 8 2 9 12
MeXaHUKU Mechanical. Tunsl ananu3oB (Moneneii) u
nehopMHUpPYEMOTO pemrareneit B ANSYS Mechanical.
TBEpIOTO Teja HHuTepdetic 1 ocHOBHBIE MPUEMBI pabOTHI B
ANSYS Mechanical. Yue6Hbie npumepsl
cratuyeckux pacueroB B ANSYS
Mechanical. Yue6Hble ipuMepbl
JuHaMHu4Yecknx pacueToB B ANSYS
Mechanical.
3|Pewienue 3anau Pewenue 3agau B moaysie ANSYS 8 9 10
MEXaHUKH Mechanical. Buapr Harpy3ok u
nehopMHUPYEMOTO 3aKPeTUICHUH.




TBEPJIOTO Teja
4|Pemenue 3agau Petwuenue 3agau B mogysie ANSYS 8 2 9 12
MEXaHHUKH Mechanical. YueOHble npuMepbl
nehopMHUPyEMOTO cratuueckux pacueroB B ANSYS
TBEpPIOTO Teja Mechanical. Yue6HbIe TprMepbl
JuHaMHu4yecknx pacueToB B ANSYS
Mechanical.
UTOoro 32 6 36 46
Bropas rpynna
nepHoaa aTrecTannn
(3auer)
Tperbs rpynna 3aouHasi popma (3 cemecTp)
nepHoAa aTrecTAlHA
(3auer)
1|Pewienue 3anau Peuienue 3anay MEXaHUKMU KUAKOCTEN U 2 24
MexaHuku xuakocteid razor B ANSYS CFD. Maremarnueckue
Y razoB Mozenu ajs pemenus 3anad CFD.
2|Pewienue 3anau PelueHue 3anay MeXaHUKU )KUAKOCTEH U 2 24
MexaHuKH skuakoctert [razoB B ANSYS Fluent. OcHOBHBIE
Y ra3oB npuembl pabotel B ANSY'S Fluent.
ITpumep pemenus 3agauu B ANSY'S
Fluent.
3|Pewienue 3anayu Peluenue 3anay MeXaHUKU )KUAKOCTEH U 2 14
MeXaHHUKH kuaKocTeii [razoB B ANSYS Fluent. [Toctrpoueccunr
Y ra3oB pe3yJIbTaToB.
HUTOTO 6 62
Tperbs rpynna
NMepHoIa ATTECTAIHH
(3aueT)
HTroro 96 20 | 66 148
3.3. JlabopaTopHblii NPAKTHKYM H €ro cOfAep:KaHue
He npenycmoTtpeHo.
3.4. Kypcosoii npoekT (pa6oTa) n ero XapakTepucTHKa
He npenycmoTtpeHo.
3.5. HWNuamBuayajJbHOE 3aJaHHE H €ro XapaKTepPHCTHKA
Tabmmma 3.5 TeMbl MHIUBHUTY JTBHBIX 3a1aHHIMA
KonuvecTBo wacoB 1o ¢opmam
Ne n/mm Tema UHIUBUAY AJIBHOTO 3aJaHUs 06}’]2’1
KoHnr. pa Cawm. pab
1 2 3 4 5 5 6 7
IlepBas rpynna nepuoga arrecTaluf (3a4eT) - 3204HAH
dopma (1 cemecTp), ounasi popma (2 cemecTp)
1|Pemrenne 3amay MeXaHUKHU Ae(POPMUPYEMOTO TBEPAOTO Teja B 30 40
IIK ANSYS. Pemenue 3ana4 MexaHUKH 1e(hOPMHPYEMOTO
tBepaoro tena B [IK ANSYS.
HUTOTO 30 40
IlepBasi rpynna nepuoaa arrectanuu (3a4er)
Hroro 30 40




4. BBIABJIEHHUE PE3YJIbTATOB OCBOEHUSA JUCHUIIJINHDbI

4.1. Ilacnopt ¢onna oneHouHbIX cpeacTB (POC) mo fucHUNIHHE
Tabmmma 4.1 - [NacnopT donna oneHoUHBIX cpeacts (POC) Mo TUCIUTUTMHE
Konapt
HaumeHoBanue
Ne . | ¢dopmupyembix
OLIEHOYHOT'O CPeJCTBa TexHonorus Bup arrectaiumn Buapl 3anatumii N
n/m KOMIETEeHU U
1 2 3 4 5 6
1 |Tecr UndpopmaumonHo- | Texyumii kontpons  |KoHTposbHas, OI1K-2.3., OIIK-
KOMMYHUKAI[MOHHAS CPC, 2.1., OIIK-2.2.,
obpasoBarenbHas [TpakTuueckue OIIK-3.1., OIlK-
TEXHOJIOTHS 3.2., OIIK-3.3.
2  |9K3aMeHalUOHHbIE TpanuuroHHas IIpomexxyTouHas 3auer OIlK-2.3., OIlK-
OUJIETHI obpazoBareiabHas aTTecTaums 2.1., OIIK-2.2.
TEXHOJIOTUS

4.2 Bonpocsl K IK3aMeny (3a4eTy)

IlepBas rpynna nepuoaa arrectannu (3auer) - 3aounasi popma (1 cemectp), ounas popma (2 cemecrtp)

1. YncneHHbIe METO/IbI PellicHHs HeJIMHEWHBIX aireOpanveckux ypaBHeHuil. [loctaHoBKa 3a1auu.
['eomeTpueckast UHTepIIpeTalys.

2. UncnenHas anmnpokcumarus qudpepeHIHalIbHOTO ypaBHEHUS TEIJIONPOBOHOCTUA U TPAHUYHBIX YCIIOBHIA.

3. UucrieHHbIe METO/IbI pellieHHs HaYallbHO-KpaeBbIX 3a1a4 it quQ GepeHIIMaIbHbIX YPaBHEHHI B YaCTHBIX
npon3BoAHBIX. O030p. [IpoekioHHbIe ¥ BapHallUOHHBIE METOIBI.

4. Cocras nporpammuoro komruiekca ANSYS. I'paduueckue o6onouku u pemarenu. [punosxkenus Workbench,
Workbench Mechanical, DesignModeler, SCDM, Mechanical APDL.

5. I[IpocTpaHCcTBEHHOE U TpeXMepHOE MOoAeMpoBaHue KOHCTpY KM HAa DBM. CoBpemenHoe cocTosiHue MKD u
nepcnekTuBbl pa3BuTus. [Iporpammublii kommnekc ANSY'S.

6. Coznanue mpoekra B o6oouke ANSYS Workbench.

7. PemieHnie un>xeHepHbIX 3aaa4 B ANSYS.

8. Pabora B Mogyne DesignModeler.

9. MHcTpyMeHTsl At co3aanus sckuza B DesignModeler.

10. Coznanue u npeobpazoBanue 3D moaesneii.

11. UmnopT u HanpassieHue reomeTpuu u3 BHeliHUX CAD cuctem.

12. Coznanne KOHOOPMHBIX B HEKOM(POPMHBIX CETOK.

13. TlocTpoenue cetku B Moaysie ANSYS Meshing (rnoGajibHble METOIbI).

14. ITocTpoeHue TOBEPXHOCTHBIX U 0OBEMHBIX CETOK, THOPHIHBIX CETOK.

15. Beigenenne obnacTeii TeueHUs U3 TBEPAOTEIBLHOI reOMETPUH.

16. [NocTpoeHue ceTok B 00J1aCTAX TEUEHHUI U TBEPIBIX Tesax AJisl 3a/1a4 COMPSYKEHHOTO TermjIoo0MeHa.

17. Pemenue nuddepeHInanibHbIX Y paBHEHHIA.

18. PelueHue HelMHENHHBIX 3a/1a4.

Bropasi rpynna nepuoaa arrectanuu (3a4er) - 3a04nas popma (2 cemecTp), ounas ¢popma (3 cemecTp)

1. Pacuet 06opya0oBaHKs NPUTOUHBIX YCTAHOBOK 17151 yBIAXKHEHHS U OCYLICHUs BO3AyXa, BIarocoAep:kaHus
BO3/yXa.

. Uuatepoetic mpunosxernss ANSYS Mechanical APDL.

. I'pannynble ycnoBus o TemsioBoii 3aaauu B ANSY'S Mechanical.

. MogenupoBaHue 1y 4ucToro terioobmMeHa ¢ nomouubto npunoxeHus ANSYS Workbench Mechanical.

. Omcarp Moaynii ANSY'S, KOTOpbIe UCTIONB3YIOTCS TSl CTATUYECKUX / MMHAMHUYECKHUX PACUETOB.

. Pemenwe 3anaun ¢ momoursto npunoxennus ANSYS Mechanical APDL.

. OmpeiesieHre mapaMeTpOB HAPYKHOTO (BHYTPEHHET0) BO3/lyXa B XOJIO/IHBIM, IePEXOAHBINI, TETUIbIi MEePHOIbL.
. Pacder ynenbHOi1 TerIoBo#l XapaKTepHUCTUKY 3/1aHUS Ha OTOTUIEHHE, BEHTWIIALIMIO U TOpAYee BOAOCHAOKEHHE.
9. Pacuer perynupoBaHus TEIUIOOTAAYM U CXEM MPUCOEAMHEHHUS OTOMUTENbHBIX TPUOOPOB.

10. PacueT cxem nmprcoeAMHEHUS BO3lyXOHarpeBaresen (Bo31yXooxiaauresneil) mo B3y Xy W TEMJIOHOCHUTENIO.
11. O6opyaoBaHre MPUTOYHBIX U BBITSKHBIX CUCTEM, pa3MelleHrne 000pyA0BaHuUs, HOPMbI BO3IyX000MeHa 1
MPOEKTHPOBaHUSI.

12. Pemrenue HeMHENHBIX 3aaa4.
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TpeThs rpynna nepuojaa arrecTannu (3a4uer) - 3aounasi popma (3 cemectp)

1. PacdeT koMMeHcalluM TETUIOBBIX Y/UTMHEHUH CTOSIKOB CHCTEMbI OTOTUICHUS B MAJIOATAXKHBIX 3MaHUSX (2-3
aTaxa).

. Pacuet xondunmenTa n3myvdeHns OTOTIMTETLHBIX TIPHOOPOB.

. PacyeT TenioycToiuMBOCTU NMOMELLIEHUA.

. Pacdet mupkyasIIMOHHBIX HACOCOB NPU HE3aBUCUMOM CHCTEME TETJIOCHAOKEHUS.
. Pacder naBnenus raza wnm napa B pe3yJbTare APOCCEITUPOBAHUS.

. Mopaenu TemioooMena, 3anoxkeHHble B ANSYS Fluent.

. OcHoBHble 3Tanbl pemieHus 3agauu B ANSYS Fluent.

. Muctpymentsl mocrodpabotku pesynbraroB ANSY'S Fluent.

. [TocTpoenne ceTok ¢ momompio ANSYS Fluent Workflow.

10. BiraxxHOCTh Mapa Ha BBIXOJIe MOJISNIU TIPU 3aJJaHHBIX NTapaMeTpax Ha BXOJIe.

11. MoaenupoBaHue 3po3uu.

NoRI-LREN Be SRV, IR NRUS I )

4.3 TexHoJiorusi BoIsIBJI€HHS] YPOBHSI OCBOEHH S THCHHILTHHBI

TexHoorus BbIsIBJICHUS YPOBHA OCBOCHUSA AUCLHUIIJIMHBI TPUBOAUTCS B q)OH,Z[e OLCHOYHBIX CPECTB ((I)OC)



5. YYAEBHO-METOJNYECKOE 1 UH®OPMALIMOHHOE OBECIIEYEHUE OCBOEHMUSI
JUCHUTLIINHBI (MOIYJIST)

5.1. OcHoBHaf U JONOJHHTEJbHAS JIATEPATYPA
OcnoBHas quTepaTypa

1. benapes, U. A. (mou. ; HTACY (Cubctpun), kad. [IpukiagHas matematuka). KomnbroTepHOe MOJIeTMpOBaHUE
B 3a7ayax cTpouTenbeTBa : yueb. mocodue / M. A. benapes, H. H. ®enoposa, U. A. ®epopuenko ; HoBocub. roc.
apXHUTEKTyp.-cTpouT. YH-T (CubcTpuH). - HoBocnoupcek : HTACY (Cubcetpun), 2012. - 153 c. : . - bubmworp.: c.
151. - ISBN 978-5-7795-0595-6 : 264.00.

2. ®enoposa, H. H.  Moaenuposanue runporazoanHamuueckux npoueccos B [IK ANSYS 17.0 [DnekTpoHHBIi
pecypc] : yuebHoe nocodbme / H. H. demoposa, C. A. Bansrep, }0. B. 3axaposa. - HoBocnbupck : HoBocubnpckmii
roCyJapCTBEHHBIN apXUTEKTY pHO-CTpOoUTeNbHBIN yHUBepcuTeT(CrbdcTpun), 9bC ACB, 2016. - DIEKTpOH. TEKCT. -
ISBN 978-5-7795-0798-1. (http://www.iprbookshop.ru/68793.html)

JonoaHuTeNnbHAs JHTEPATypa

1. ®enoposa, H. H. (a-p ¢us.-mat. Hayk, npod. ; HTACY (Cubetpun), kad. KOHECKO). Moaenuposanue
ruaporazoanHaMmudeckux mnporieccor B [IIK ANSYS 17.0 [DnexTponHsIit pecype] : yuebHoe mocodue / H. H.
®denopona, C. A. Banberep, 0. B. 3axaposa ; M-Bo o6pazoanus u Hayku P®, HoBocub. roc. apXuTeKTy p.-CTPOUT.
yH-T (CubctpuH). - HoBocubupcek : HTACY (Cubctpun), 2016. - DnekrpoH. Tekcet. - ISBN 978-5-7795-0798-1 :
0.1L

2. bacoB, K.A. TI'padwmueckuii uarepdeiic komruiekca ANSYS [DnekTponHbIii pecypc] : camoyuutens / K. A.
Bacos. - Caparos : [Ipodobpa3zoBanue, 2017. - 239 c. - ISBN 978-5-4488-0061-0.
(http://www.iprbookshop.ru/63587.html)

3. bacos, K.A. ANSYS [Dnextponnslii pecype] : cnpaBounuk / K. A. bacos. - Caparos : [Ipodo6pazosanue,
2017. - 640 c. - ISBN 978-5-4488-0064-1. (http://www.iprbookshop.ru/63588.html)

MeTonn4yeckue yKazaHus

1. lllamanun, A.FO. PacdeTbl KOHCTPYKLMI METOIOM KOHEUYHBIX 3JIeMeHTOB B ANSY'S [DnekTpoHHblii pecypce] :
yuebHo-MeTommdeckoe mocodme / A. FO. lllamannH. - PacdeTbl KOHCTPYKIMI METOIOM KOHEYHBIX 3JIEMEHTORB B
ANSYS ; 2017-06-20. - MockBa : MockoBckasi rocy1apcTBeHHasi akajeMus BOJIHOro TpaHcnopta, 2012. - 72 c.
(http://www.iprbookshop.ru/47951.html)

5.2. I/ICl'lO.Tll:ByeMble 0a3bl JAAHHBIX H l/lH(l)OpMa[lHOHH]:.le CIIPpAaBOYHbIC CHCTEMbI

Tabauua 5.1 Mcnosib3yemMoe nporpaMmMHoe obecrneyeHue

o HaumeHoBaHue IToaTBepxkaeHne
. /II “H(GOPMAIMOHHBIX PECYpPCOB JILCH3UU KonuuecTBo nuiieH3uii
1 2 3 4
1 |ANSYS Academic Teaching advanced  |[Kontpakr 6-21-4 ot 22.04.2021 50
2 [Mathcad 14.0 JInuensusa Ne57144586, Akt 45
BBITIOJIHEHHBIX paboT OT
14.08.20211 NeA8
3 |Office 2007 Professional Plus Ceprtuduxar ot 20.08.2007 253
Ne42605370, Ceprudukar ot
17.07.2008 Ne44290964,
Cepruduxar ot 26.09.2008
Ne44607324, AKT BBITIOJTHEHHBIX
pabot ot 14.08.2021r NeAS§
4 |Windows 7 Enterprise Jorosop ot 11.10.2013 1 000
Ne43193/HCK3741, Joroeop
Tr000120566 ot 09.10.2016, Akt
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BBITIOJTHEHHBIX paboT OT
14.08.20211 NeA8

ANSYS Academic Teaching advanced

Kontpakr 6-21-4 ot 22.04.2021

50

Tabauua 5.2 Mcnosb3yemeble 6a3bl JAHHBIX M HHQOPMaLIMOHHO-CITPaBOYHbIE CUCTEMBI

Ne HaumeHnoBanue IToaTeepxkaeHne
n /;1 MH(OPMAILTHOHHBIX PECYPCOB JIVLEH3UU KonwuecTBo nuieH3nii
1 2 3 4
1 |DnekTpoHHBI KaTajaor OMONUOTEeKH Jorosop ot 20.10.2016 Ne16816 , 500
HI'ACY (CubcTpuH) AKT BBITIOJTHEHHBIX padoOT OT
14.08.2021r NeAS8
2 |Odunmanshelii caiit ['TIHTH CroboaHo pacrpocTpansemas b1, 1 000

AKT BBITNIOJIHEHHBIX paboT OT
14.08.2021r NeA§

DeKTPOHHO-OUOIMOTEUHAS CHCTEMa
IPRbooks

Z[OFOBOp Ha npeaoCTaBJIEHUC

JIOCTyTIa K 3JIEKTPOHHO-
OMOIMOTEYHOM cUCTEME
IPRBOOKS ot 25.09.2020 Ne

5293/19

Tabauua 5.3 Mcnosib3yeMble HHTEpHET-peCy pehl

Ne HaumenoBanue

n /;1 MH(OPMALIMOHHBIX PECypPCOB Ccbuika
1 2 3
1 |MOODLE - Ilopran nucranuuonHoro  |http://do.sibstrin.ru/login/ index.php

obyuennss HITACY (Cubcetpun)

2 |YuebGHbIe TOCOOMS Kadeapsl MpukIagHoii [http://www.sibstrin.ru
MareMatukl HCACY (Cubcetpun)
3 |Caiitr komnanuu ANSY'S ansys.com/
4 |Caiit komnanuu CADFEM-CIS http://www.cadfem-cis.ru/
5.3. Mertoauueckne peKOMeHIANNH M0 OPraHU3ANHH H3YYeHHs JHCIHINIHHBI

Tabauua 5.4 Vicnonb3yeMble 00pa3zoBaTebHblE TEXHOJOTHI

HaumenoBanue
No TexHonoruu Bup 3anstuit Kpatkas xapaktepucTtuka
n/n
1 2 3 4
1. |AynuTtopHble moTounbie 1 (MH(popManmonHsie nekimu, |Ha jJeknusix: ucnoiab3oBaHue MYJIbTUMEIUHHOTO
rpyIIOBbIC 3aHATUS B MpaKkTUYECKUE 3aHATUS MPe3eHTAlMOHHOT0 000PYI0BaHUS C
CTIeIIMaTN3NPOBAHHBIX JIeMOHCTpalell BUIeopmibMoB, hoTorpaduti,
KJlaccax KOMIIBIOTEPHBIX Npe3eHTauuii, Ha
MPaKTUYECKUX 3aHATUSX: OCBOEHHUE KOHKPETHBIX
YMEHUi1 1 HAaBBIKOB TIO MPEJIOKEHHOMY
TMIperoaBaTesieM alropuTMy.
2. |Metoxa npobieMHOTO [IpoGnemubIe CamocTosITe/IbHOE U3YyUYEHHE CTyAeHTaMU
W3JIOKEHUs MaTepuasia JIEKIUH, TIPAKTHYECKHE MaTepuaia JeKIH1H ¢ MOocaeayomei
3aHATUS JucKyccueil B ay nuropun. OpraHuzanus
yueOHOI paboThI, HaNIpaBJICHHAs Ha PEIICHNE
KOMITJIEKCHOH yueOHO-TT03HABATEILHOM 3a1auu
Ha NPAKTUYECKUX 3aHITHUIX.
3. |MuTepaktuBHas ¢popma Jlexuus-guckyccus, Jekus- |[JIekms «oOpaTHOM CBSI3WY, MPeAToararomas

MPOBEJCHNS 3aHATHI Oecena

00Cy’KIeHHEe CIIOPHBIX BOMTPOCOB,
BO3HMKAIOLIMX MPH W3JI0KEHUN MaTepuasa B
ay IMTOPUMU.
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BCTpe‘-II/I C MpeACTaBUTCIIAMU l'[qu)I/IJ'II)HBIX
KOMHaHHﬁ, MOCEIIECHUE CTIEHATIU3UPOBAHHBIX
BBICTaBOK.

JluctanmonHoe o0yveHue

CamocrosTenbpHas paboTa,
KypcoBas pabora

CaMOCTOATENILHO U3YUYeHHe 00yYatouuMHUCs
y4eOHOro MaTepuaia B JUCTAHIMOHHOM
pexume Ha roptase http://do.sibstrin.ru/,
CaMOKOHTPOJIb OCBOSHHsI MaTepuara ¢
MCIOJIb30BaHNEM TECTOBOM 0a3bl mopTana
JIUCTAHIIMOHHOTO O0Y4eHUs, KOHCYJIBTAIIUH T10
BBIMOJTHEHUIO MPAKTHUYECKUX 3aIaHUH U
KYyPCOBOMY MPOESKTHPOBAHUIO B On-line pe:kume.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
Tabsuia 6.1 — MatepuaiibHO-TeXHUYEeCKOe 00ecTieueHUE TUCIUTITMHBI

HaumMenoBanue cneuuaibHbIX*
NOMEIIECHUM U TIOMEICHUN s
CaMOCTOSITeJIbHO padoThl

OcHailleHHe CrielUalIbHBIX TOMEIICHUH 1 MOMEIIEHUI [T CaMOCTOSTEeIbHOM
paboThI

1

2

3naHue y4yeOHOro Kopimyca 1o
yn.Jlenunrpaackas, 113, 243 ayna.
(CPC)

YuebHas ayauTopus 11 MPOBEACHUSI 3aHATUH JISKUMOHHOIO TUIIA, 3aHATUH
CEMUHAPCKOro TUNa, KypCcOBOro NpOeKTUPOBaHUs (BBITOJHEHUS KYPCOBBIX
paboT), TpyMMOBHIX M MHAWBUAYATBHBIX KOHCYJIBTALNH, TEKYIETr0 KOHTPOIS 1
MPOMEKY TOUHOM aTTeCTallM.

KomneroTepHoe 06opyaoBanue: kommnetotep 17 wt., mpoekrop 1 mr., 3kpan 1
MIT.; AKyCTHKA (TIPUOOPHI): aKyCTHYECKHE CUCTEMBI IS TTK 1
mT.;O00pyIoBaHuE A7 y4eOHOTo mpoliecca: 10cka ay iuTopHas 1
mt.;Mebenb: cTynbs 17 wrt., cTyyibs 27 1T,

O011ee KoJau4ecTBO MecT: 17

3naHue y4eOHOro Kopimyca 1o
ya.Jlenunrpaackas, 113, 438 ayn.
(KonrtponbHas, 3auer,
[IpakTrueckue)

YuebHas ay quTopus 11 MPOBEACHMUSI 3aHATUH JISKIIMOHHOTO TUIIA, 3aHATUH
CEMUHAPCKOro TUMNa, KypCOBOro NpOeKTUPOBaHUS (BBITOJHEHUS KYPCOBBIX
paboT), rPyIIOBBIX U MHAMBUAYATBHBIX KOHCYJIbTAIIUH, TEKYIEr0o KOHTPOJIS 1
MPOME>KYyTOUHOM aTTecTaluu.

KomnbroTepHoe o0opyaoBaHue: koMnbtoTep 15 WT., mpoekTop 1 wWrt., cepep 2
T., MOHUTOP 3 1IIT., OTPTEXHMKA 2 WT., TviaHueT 1 wT.;PazHoe: KoHAUIIMOHED
1 .

OO0111ee KOJIMYECTBO MeCT: 21

*  CnenuaibHble TOMEIICHUs — y4eOHble ay AUTOPUU JIJIsl POBEICHUS 3aHATHIA JIEKIIMOHHOTO TUIIA, 3aHATUH
CEMHHAPCKOTO THTIA, KyPCOBOTO MPOSKTUPOBAHUS (BBIMTOJTHEHNE KYPCOBBIX PadOT), TPYTITIOBBIX U
WHIWBUY JTbHBIX KOHCYIBTALMMA, TEKYIIETO KOHTPOJISI ¥ POMEKY TOUHO aTTeCTalliu, a TaK jKe TIOMEIICHHMS IS

camMoCTOsTeNbHO padoThI

ABTOp-pa3paboTUHK (BeAY LM JTEKTOP) J.B.Kapenun
(rmoanuce) [0)5(0)

ABTOp-pa3paboTUHK (BeAy LU JEKTOP) W.A.benapes
(o Anuck) DUO
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