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1. llesu u 3212494 AU CIUILIHHBI

JucuuminHa « CUCTEMbI aBTOMATU3UPOBAHHOIO IPOEKTUPOBAHUS U PACUETa»
npeaHa3HaueHa AJsl CTYAEHTOB, 00yJaromuxcs no cnenuanbHoct 24.05.02
[IpoexkTupoBaHKe aBUAIIMOHHBIX U paKeTHbIX ABurarenei (Muxenep).
O6menpodeccruonanbHas qucuumuiniHa « CuCTeMbl aBTOMAaTU3UPOBAHHOTO
IPOEKTUPOBAHUSA U pacueTa» MpeaHa3HaueHa JJis MOBBIIICHHS YPOBHS 00yUYE€HHOCTH
CTYI€HTOB IPUMEHEHUIO NH(POPMAIIMOHHBIX TEXHOJIOTHI MPU PEIIEHUH UH>KEHEPHBIX
3a/la4 MEXaHO-TEXHOJOTUYECKOTO MiaHa. [IpeiMeToM NTUCIMIUIMHBI SBISIOTCA
IIPOrpPAMMHBIE CPEACTBA U METOIUKHU UX IPUMEHEHUS, ITO3BOJISIIOIIUE TIOBBICUTH Ka4Y€CTBO
IPOEKTUPOBAHUS U3/I€IUN U TEXHOJIOIMI NPU PE3KOM CHU)KEHMH BPEMEHHBIX 3arpar. L{enn
Kypca — 00ecTeuyuTh KOMILIEKC 3HAHUN U YMEHUHN CTYIEHTOB, TTO3BOJISIFOIINI UM ObICTpee
U ¢ 0oJiee BBICOKUM Kau€CTBOM BBIMIOJHATH KypCOBBIE U IUIIJIOMHBIE POEKTHI, a MOCIIE
OKOHYaHHS By3a — OBICTPO M KaYECTBEHHO MPOU3BOAUTDH IIPOEKTHBIE paOOTHI €
IPUMEHEHUEM BBIYMCINUTEIbHON TEXHUKH.

Kparkoe cogepxxaHue IuCHUIIIMHBI

JlucruruinHa BKITIOYaeT B ce0s: npEXMepHbIe MOICIIN; METOIMKA pa3paboTKu
MOBEPXHOCTHOM MOJIEININ; MAPAMETPUUECKOE KOHCTPYUPOBAHKE; OPSIOK co3aanus 2D-
napaMeTpuyeCcKor MOJENH; OPpsIA0K co3aanus 3D nmapameTpuueckoil Mojenu;
odopMIICHIE TTApaMETPUUECKIX MOJIEIICH; BBITIOIHEHNE WHKECHEPHBIX PACUCTOB; CIIOCOOBI
OLICHKM WH>KCHEPHBIX PEIIEHUI; ITPaBUiia MOATOTOBKU MPOEKTHBIX JIOKYMEHTOB.

2. Komnerenuuu ody4awmerocsi, GopmupyemMbie B pe3yJbTare 0CBOCHMSI
AUCIHUANIMHBI

[Inanupyemsble pe3yabTaThl OCBOCHUS [Tnanupyemble pe3yabTaThl
OII BO (xomnieTeH1un) o0yuenust o gucuuruinHe (3Y Her)

3HaTh:OCHOBHBIC MMPUHIUIIBI TIPOBCACHU A

[T1K-4 ctocoOHOCTHIO TPOBOIUTH TEXHUUECKOe  [TBEPAOTEJILHOTO MOJICTUPOBAHUS U NHKCHEPHOTO
IIPOCKTUPOBAHNE U3ACIIUNA PAKETHON U pakeTHO- |dHAIN3d

KOCMHUYECKON TEXHUKH C UCIIOJIb30BaHUEM YmeTb:Co3aBarh 4epTexu JeTaneil u cOopok 1o
TBEPIOTENBHOTO KOMITbIoTepHOTo MoaenupoBanus B[ECK/] ¢ ncrnonb30BaHnEM COBPEMEHHBIX CPEICTB
COOTBETCTBUU C €IMHON CUCTEMOU TBEPAOTEIBLHOTO MoAenupoBanus. IIpoBoguTs
KOHCTPYKTOPCKOM TOKyMEHTalluu U Ha 6a3e WH)KEHEPHBIN aHaJIN3 B 001acTH
COBPEMEHHBIX ITPOrPaMMHBIX KOMIUIEKCOB TUAPOra30IMHAMUKU U IPOYHOCTHBIX PACYETOB.

Brnanets:SolidWorks, ANSYS WorkBench

3. MecTto aucuuminibl B cTtpykrype Ol BO

[lepedens mpeANIeCTBYIOMNX TUCIIATUIHH, [lepedeHs MOCIETYIONNX AUCITUTUTHH,
BUJIOB pabOT yueOHOro IiiaHa BUJIOB paboOT
b.1.12 UnxenepHas rpaduka He npexycMmorpensl

TpeOGoBaHUs K «BXOAHBIMY 3HAHUSIM, YMEHUSM, HABbIKAM CTYJIEHTA, HEOOXOIUMBIM
MIPU OCBOCHUHM JIAHHOW JIUCIUIUIMHBI M PUOOPETEHHBIM B PE3yJIbTaTe OCBOCHUS
MPEAMICCTBYONTUX JUCITUTIIIH:

Jucuurinmnza | TpeboBanus




'YMETBh YUTaTh U CO3/1aBaTh KOHCTPYKTOPCKYIO

b.1.12 UnxenepHas rpaguka
TTOKYMEHTAIHIO

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmas Tpya10eMKOCTh TUCIHUILUIMHBI cocTaBiseT 3 3.e., 108 .

Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
4

OO6mmas Tpy10EMKOCTh TUCITUTUTHHBI 108 108

AyoumopHvie 3auamusi: 48 48
Jlexumu (JI) 16 16
[IpakTudeckue 3aHATHS, CEMUHAPHI U (MJTH) APYTHE BUIBI

ayauTopHbIX 3aHaTuil (I13) 32 32
JlaGopatopusbie pabotsl (JIP) 0 0

Camocmosmenvras paboma (CPC) 60 60
[ToxroroBka k 3adery 60 60

But uToroBoro KOHTpoJis (3aueT, Aud.3a4eT, SK3aMeH ) - 3a4er

5. Coneprkanue TUCHMILIMHBI

OO0BeM ayTUTOPHBIX 3aHATHN IO BUIaM B
pa;;(_;na HanmenoBanue pa3znenoB AUCHUIUIMHBI Jacax
Bcero JI 113 JIP
1  |BBenenue B CAIIP 2 2 0 0
2  |BBeneHue B cMCTEMbl MHKEHEPHOT'O aHAJIN3a 2 2 0 0
3 |O0mue npuHIMIIEI TPOSKTUPOBAHKE JIeTaIeH 4 2 2 0
4 Crnioco0bI co3anust TBEPAOTEIbHBIX JAeTajel u 9 3 6 0
cOOpoK
5 |Hacrtpoiika mabgoHOB neTanei u cOOpok 3 1 2 0
6  |Co3nanue ueprexeit neranei 11 1 10 0
7  |Coznmanue ueprexeit cOOpok 5 1 4 0
8  |mxeHepHbIN aHAJIN3 3a/1a4 TMIPO-Ta30JUHAMUKHI 6 2 4 0
9  |MHxeHepHBIN aHANIN3 33434 Ha IPOYHOCTH 6 2 4 0
5.1. Jlekuun
Ne Ne Koz-
rexuuulpasena HaumeHoBaHMe MM KpaTKOe COAEpKaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
1 1 Knaccudukanus CAIIP u nporpamm nHX)eHepHOTo aHaiu3a. [[puHIune! co3nanme >
yeprexeil geraneit u coopok nmo ECK/I.
) ’ OCHOBBI IOCTAHOBKH YMCJIEHHOTO MOJIETIUPOBAHUS MPOLIECCOB U IPUHLIUIIBI )
MPOBEICHMSI HHKEHEPHOTO aHaJIM3a.
3 3 OO011re NPUHLIUIIBI TPOEKTUPOBAHUE: COBPEMEHHBIE TO/IXO/IbI TBEPAOTENBHOTO )
MOJIEJTUPOBAHUS U3TOTOBIICHHS IeTalIeH.
4 4 CniocoObI co3/1aHus TBEPAOTEIBHBIX JIeTajiell 1 COOPOK, CBS3h TBEPIOH MOJIEIH C 3
yepTe:koM. [IpuHIMIIBI Tepenaun JaHHBIX MEKIY YEPTEKOM U TBEPIOTEIbHOM




MOICJIBIO.

HacTpoiika m1abinoHoB JieTaneit u cOOpOK: OCHOBHBIE MIPUHIIUITEI HACTPOUKHU
mabJI0OHOB JIeTaliel ¥ TBEPAOTEIBHBIX MOJIeTIEH U COOPOK.

Coznanue ueprexeil neraneit no ECK/I. Jluct. ®opmar. OcHOBHas HaANUCh
yeprexa. [Ipuniun co3nanus ueprexa. Hactpoiika mapameTpoB opopMIieHHS
yeprexa. PaboTa ¢ uepreskamu U IMCTaMH 4epTexa.

PaGora B pexxume cOopka. COopka «cHU3Y BBepX». COOpKa «BBEPX CHHU3Y.
OCHOBHBIE CONpsKEHMSL. J{OTOTHUTENBHBIE COMPsKeHUs. MeToInKa BBITTOTHEHUS
cOOpOK.

WHxkeHepHBIN aHAIH3 33124 THAPO-Ta30IMHAMUKU: TIOTIEPEUHOE O0TeKaHNe OaKH,
METOJIbI KOHTPOJIS MTOJTYYEHHOTO PEIICHUSI.

M HxeHepHBIN aHaIN3 33124 Ha IPOYHOCTH: 33/1a4a 110 ONPEAEICHHUIO HaPSKEHHO-
e(OPMHUPOBAHHOTO COCTOSTHUS U OIpe/ieNieHHE apaMeTPOB YCTOHYHUBOCTH
KOHCTPYKIMH Ha 0a3e MPOYHOCTHOTO pacyeTa.

5.2. lIlpakTHyecKkue 3aHATHS, CEMHUHAPDbI

No

SaAHATUS]

Ne

paszena

HanmenoBanwne nimm KpaTKO€ COACPIKAHUC ITPAKTUICCKOI'O 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

OO1u1re MPUHIUITBI TPOSKTUPOBAHKE JeTaJIei: OBICTPBII CTapT, MOONEPALNOHHOE
pa3OneHne 2IeMEeHTOB AT, CBA3U MOJIENICH U YepTEeKHBIX Pa3MepoB,
MIPUHITUITEI MEXaHOOOPaOOTKY JieTaleH.

2,3,4

CriocoObI co3maHus TBEPAOTENBHBIX JeTalel U COOPOK: pa3NuvHas peann3alius
MTPUHITAITOB TIPOSKTUPOBAHUS B TBEPIOTEIBHBIX JIETAISIX Ha MPOCTHIX MPUMEPax
00JITa U TaiiKH.

Hactpoiika mabi1oHoB eTasneil u cOOpOK: BHIMOIHEHNE HACTPONKY I1abioHa
NeTa Iy ¥ YepTeka, 0030p TOTOBBIX ITAOJTOHOB.

6,7

Co3znanue yepTexei JeTajaeii: TBepAOTEIbHBIX MOJIETIEH U YepTekKel K HUM Ha
MpUMeEpE JeTAIEeH MMOIyYaeMbIX ITPU UCIIOJIb30BAHUH TOKAPHBIX ONEPALIHIA,
(dpe3epHBIX ONepannii, paCTOYHBIX OMEPAIIHIA, CIIECAPHBIX OTIePaITHii.
OTo0pakeHre TEXHOJIOTHUECKUX onepaiuii B iepese nocrpoenus. Coznanue
yeprexent mo ECKJI.

8,9,10

Coznanue ueprexeil qeTaneil: TBepAOTEIbHbBIX MOJIENIEH U YepTEeKEN K HUM Ha
[IpUMEpPE JETAIEH MMOIYyYaeMbIX ITPU UCIIOJIb30BAHUH TOKAPHBIX ONEPALIMIA,
(dpe3epHbBIX onepanuii, paCTOYHBIX OMEPAIIHNiA, CIIECAPHBIX OTIEPAITHii.
OToOpaxxeHne TEXHOJIOTHIECKHUX OTIepalnii B iepeBe nmocrpoeHus. Cozmanue
yeprexen mo ECK/L.

11, 12

Co3nanue yeprexei cOOpoK: Bal-BTyNKa, O0NT-raiika, Kopimyc-(aaHel HIKHUI-
(itaHer] BepXHUii, UCTIONBb30BaHNE OMOINOTEKN CTAaHTAPTHBIX W3ICITHI.

13, 14

[lonepeunoe o0Texanue Oanku ¢ ucnonb3oBanue moayinet ANSYS CFX u
ANSYS Fluent, MeTO/1bI KOHTPOJISL OTYYEHHOTO PELICHHUS.

14,16

OmnpeneneHne HaPSHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS TIPH MTOTIEPEYHOM
M3rude OaJKu U OTpeIelIeHHE TTapaMeTPOB YCTOMYHBOCTH TOHKOCTCHHOMN
007107109KH ¢ HUcTonb3oBaHueM 1ardopmbl WorkBench Absys.

5.3. JIaboparopHbie padoThI

He npenycmorpensl

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC




Bun pabotsl 1 conepkanue 3aaHus

Crincok nureparypsl (¢ yKa3aHUEM
pasnesnos, riiaB, CTPAHUII)

Koi-Bo yacos

[lonroroBka k 3adery

CM. OCHOBHYIO U JOTIOJTHUTEIBHYIO
muTepaTtypy

10

[IpopaboTKa JIEKIIMOHHOTO Marepuaa

CM. OCHOBHYIO U JIOTIOTHUTEIILHYIO
nuTepaTypy

50

6. I/IHHOBaIII/IOHHLIe Oﬁpa3OBaTeJIbHLIe TEXHOJOI'UMA, UCITOJIB3YEMbBIC B y‘l€6HOM

npoiecce
Kox-Bo
HuHoBanoHHbIe POPMBI yueOHBIX Bun pabotst KpaTkoe OMiCare ay
3aHATUN (JI, I13, JIP) P qa}clzo.B
Vcnonb30BaHue MPOOIEMHO-
U OBaHHOFI()) Pa30op mpumepoB mpoOiIeMHO-

p p Jlexmn OpPUEHTHPOBAHHOTO IMOJX0AA MIPU 4
MOIAUCHIILTHIAPHOTO HOAXOMA K U3y4eHUH U ucnonabzosanuu CAITP
M3yUCHHIO HayK
Vcnionb30BaHue MpOOIEMHO-

ODHEHTI OBaHHorlz) [IpakTrueckue Pa306op mpumepoB mpoOIeMHO-

MI; - I_l:I/IHJ'II/IHa HOTO TTOIXOA K 3aHATHS U OpPUEHTHUPOBAHHOTO MOJX0AA IPU 6
P CEMMHApbI n3ydeHuu u ucnonb3oBanun CAIIP

M3yUYEHHIO HayK

Co0cTBeHHBbIE HHHOBALIMOHHBIE CIIOCO0BLI M METObI, HCIIOJIb3yeMble B

o0pa3oBaTeJILHOM MpoIecce

He npenycmorpenst

Hcnonp3oBanue PE3YJIIBTAaTOB HAYYHBIX HCCHeﬂOBaHHﬁ, IMPOBOAUMBIX YHUBCPCHUTCTOM, B

paMKax HaHHOﬁ JUCHHUIIIIMHBI. HCT

7. ®ona oneHouyHbIxX cpeacTs (POC) nis npoBeaeHUs TEKYLIEro KOHTPOJISA
yCIIEeBAEMOCTH, POMEKYTOYHOM ATTECTALMH 110 UTOraM OCBOCHUS AMCUMILIMHBI

7.1. IlacopTt ¢oHIa OLIEHOYHBIX CPEACTB

Bun
HawnmenoBanue
KOHTPOJIS NoNe
pazaenos KonTponupyemas komnerenuus 3Y Hol o
(BKITIOUAsT  |3alaHUMA
TUCHUITINHBI N
TEKYILUN)
[TK-4 c1iocoOGHOCTEIO TPOBOAUTE TEXHUYECKOE
MIPOEKTUPOBAHUE U3EIINIA PAKETHON U PAKETHO-KOCMUYECKON
TEXHUKHU C UCTIOJIb30BAHUEM TBEPAOTEIBHOTO KOMITBIOTEPHOTO
Bce paznenst N - 3auer 1-5
MOJICTTUPOBAHMS B COOTBETCTBUU C €IMHOW CUCTEMOM
KOHCTPYKTOPCKOHM TOKyMEHTAIlUU U Ha 0a3e COBPEMEHHBIX
MIPOTPAaMMHBIX KOMIUIEKCOB

7.2. Buabl KOHTPOJIS, IPOLEAYPHI IPOBEACHUNA, KPUTEPUU OLICHUBAHUS

Bun
KOHTPOJISI

[Ipouenypsl mpoBeIeHUS U OLIEHUBAHUS

Kpurepuun
OLICHUBAHUS

B Teuenun nepuona oOy4yeHusl, CTyACHTHI TOJKHBI BBITIOTHUTD 5
pa6ot: 1. Co3nanue TBEpAOTEILHON MOMIEIH JIETATHN U CO3/IaHUe
yeprexka mo ECKJI tuna 6ont i raiika. 2 mrt. 2. Co3gaHnue

3auteHo: Bee 3aganusa
BBIIIOJTHCHBI.
KoHTponpHBIE pabOTHI




TBEPJOTENIbHON cOOpoUHON MoenH U cozaanue yeprexa no ECK/I. 1
mT. 3. Pacuer monepeunoro ootekanus 6anku. 1 mr. 4. Onpenenenne
HanpsHKEHHO-1e(pOPMUPOBAHHOTO COCTOSIHUS U TApaMETPOB
YCTOMYMBOCTH KOHCTPYKIUH. 1 IT. 5. Tpu KOHTPOIBHBIX pabOTHI B

ayJUTOPHH.

[IPOWICHBI.

He 3aureno: He
BBIIIOJIHCHO OJHO U3
3aJaHui.

7.3. TunoBble KOHTPOJIbHbIE 3aJaHUS

KOHTPOJIS

Bun

TumnoBsie KOHTPOJIBHBIC 3aJIaHUSA

3ananue No3 - cOopounsiii ueptex(+225) rev_03.docx; 3aganue NeS - pacuer
obomnouku_rev_02.xIsx; 3amanue Ne4 - pacuer 6anku_rev_02.xlsx; 3amanue Ne2 - yeprex
netaneii(+225) rev_03.docx; 3aganue Nel - ueprex geraneit (+225) rev_02.docx

8. YueOHO-MeTOAMYECKOE M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenbHas 1umepamypa:
He nmpenycmorpena

8) ome4decni6eHHble U 30py6€9f€Hbl€ HCYPHAJIbL NO aMCZ/ﬁ/H/lJZMHe, umerouuecs 6 oubnuomexe:

2) MemoouuecKkue YKazaHus 0is Cmy0eHmos no 0C80EHUIO OUCYUNTUHDL.

1.

HCT

U3 HUXx. yll€6H0-Mem00u1{€CK0€ obecneverue camocmosmenbHou pa60mbz

cmyoenma.

2.

HECT

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTaIl U

JocrynHocTh

Haumenosanue | (cetp UnTepuer /
B .
Ne e HaumenoBanue pa3paboTku peeypean | JORAILHAT COTE,
JUTEPaTyphI AJIEKTPOHHOW |aBTOPWU30BAHHBIN /
bopme CBOOOHBII J10-
CTYII)
Mairox, B.H. Beenenue B coBpeMeHHbIE
. . . ONEeKTPOHHO-
CAIIP: Kypc nekuuid. [D1eKTpOoHHBIN pecypc] e
1 OcHoBHast — OnektpoH. nad. — M. : IMK Ilpecc, 2010. cHCTeMA Wurepuer /
nuTeparypa — 192 c. — Pexum nocryna: AIATEILCTE ABTOPU30BaHHBII
http://e.lanbook.com/book/1314 — 3aru. ¢ A
Jlanb
DKpaHa.
bynaxos, [1.FO. CkBO3HO€ NPOEKTUPOBAHUE B |DJIEKTPOHHO-
MalIMHOCTPOeHUU. OCHOBBI TEOPUH U OoubmuoTeyHast
JlononHuTENnbHAA . WuTepuer /
2 MpakTUKyM. [OnekTponnbii pecype] / ILIO.  [cuctema N
nireparypa ABTOPH30BaHHBII
bynakos, O.B. [llupokux. — DJIEKTPOH. JaH. [U3/1aTEIbCTBA
— M. : IMK Ilpecc, 2010. — 120 c. — Jlanb




Pexxum nocrtyna:
http://e.lanbook.com/book/1326 — 3ar. ¢
DKpaHa.

9. UndopManiuoHHbIE TEXHOJIOTHHU, HCIIOJIb3yeMble MPHU OCYILECTBICHNH
o0pa3oBaTe/ILHOIO MpoLecca

[lepeyenb UCIIONB3yEMOrO IPOrPAMMHOIO 00ECTIEUEHHUS:

—

Microsoft-Office(6eccpouno)

2. Dassault Systemes-SolidWorks Education Edition 500 CAMPUS(6eccpouno)

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

[lepeueHb UCTIONB3YEMBIX HH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

Her

10. MarepuajibHO-TEXHUYECKOe O0ecnedeHue TUCHMIIIMHBI

No OcHoBHOE 000py/I0BaHUE, CTEHIBI, MAKEThI, KOMITBIOTEpHAs TEXHUKA,
Bun zaparuit . J;[ Mpe1yCTaHOBIECHHOE MPOrPaMMHOE 00eCIIEUeHHE, UCTIONb3YyEeMOe TS
YA pa3IMYHBIX BUIOB 3aHATUN

[IpakTnueckue 110

[lepconanbasie DBM ¢ ycTaHOBIIEHHBIM UHXEHEpHBIM [10
3aHSTHUS U CeMUHapHI |(2)

Jlexium ?20)6 [locka, men, O9BM, nipoekTop.




