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1. llesu u 3212494 AU CIUILIHHBI

Lenb u3ydeHust TUCHUILUIUHBL: - (POPMUPOBAHNE CUCTEMBI MPOPECCUOHATIBHBIX 3HAHUHN U
IPAKTUYECKUX HABBIKOB PELICHUS 33/1a4 MEXaHUKH TBEPAOTO Tena (MPUMEHUTEIBHO K
UHXCHEPHOMY aHAJIM3y KOHCTPYKUHUI J€TaTebHbIX allllapaToB) ¢ IOMOIIbIO METOA
KOHEYHBIX JJIEMEHTOB. 3a/1a4i U3y4eHUS JUCLHUILUIMHBL: - OCBOCHUE 3HAHUI U HABBIKOB
UCIIOJIb30BaHMS METO/1a KOHEYHBIX AJIEMEHTOB ITPU MTPOEKTUPOBAHUH KOHCTPYKIIMI
PAKETHO-KOCMHYECKON TEXHUKHU C IIOMOIIBIO COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUI
METO/1a KOHEYHBIX JIEMEHTOB.

Kparkoe cogepkaHue TUCHMIITIMHBI

1. Ilpumenenue maketa nmporpamm MathCad 1151 BEITIOJIHEHUSI MAaTEMAaTUYECKUX PACUETOB.
2. MarpuuHasi popMyIUpOBKa COOTHOLLIEHUN TEOPUU YIIPYTOCTU U CTPOUTEITLHOMN
MEXaHMKH JIETaTeJIbHBIX anmnaparoB. 3. OCHOBHBIC MOHITHS BapUALIMOHHBIX METO/IOB B
MEXaHUKE CIUTOIIHBIX cpell. 4. MaTpu4HbIil METO TEPEMEILICHHN I CTEPKHEBBIX
cucteM. 5. MeToJ KOHEUHBIX 3JIEMEHTOB B MEXaHUKE KOHCTpYKUHii. 6. KoHeuHble
3JIEMEHTHI CIUIOIIHOM cpezpl. 7. UNCIEHHOE MHTETPUPOBAHUE B METO/I€ KOHEUHBIX
anemMeHTOB. 8. COOTHOLIEHUSI METOJ]a KOHEUHBIX 3JIEMEHTOB B 33/1a4aX IMHAMUKHU. 9.
Oco0eHHOCTH MTPAKTUYECKUX PACUETOB C UCTOIB30BAHUEM MTPOTPAMMHOTO KOMIIIEKCa
KOHEYHO-3J1IeMeHTHOro aHanu3a ANSYS.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

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

3unaet: Mmetoa Hetotona (pynkuuu Find, Minerr),
MeTOA CeKyLIUX ((YHKIHS root), 3KCTpEMYM
(byHKLUY, XapaKTEepUCTUKH COBPEMEHHBIX
[IPOrpPaMMHBIX AKETOB, PEATU3YIOIINX METOA
KOHEUHBIX JIEMEHTOB
'YMeeT: pemaTh CUCTEMBbI JINHEMHBIX U HEJIMHEHHBIX
anreOpanyecKux ypaBHEHUH, 3a/1aul HETMHEHHOTO
OIIK-8 CriocobeH mOHUMATh PUHIUIBL PA0OTH  [1ehopMUpOBaHHs KOHCTPYKIHH, MOACIHPOBATH
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUN U [3JIEMEHThI KOHCTPYKIMH pakeTHO-KOCMUYECKOH
MCIIOJIb30BaTh UX JUISl pelIeHUs 3a/1a4 TEXHUKH C UCIIOJIb30BAaHUEM OJTHOMEPHBIX, MIIOCKUX
npo¢eCCHOHAIBHON AEATENbHOCTH U IPOCTPAHCTBEHHBIX KOHEUHBIX 3JIEMEHTOB
lMeeT MpakTUYECKUI ONBIT: BIAJCHUS
POTrPaMMHO-BBIUHCIIUTEIBHBIM KOMIUIEKCOM
MathCad 115t BEIIOTHEHUS] HHKEHEPHBIX PacdeToB,
HaBbIKaMU 0()OpPMIICHUS] HAYYHO-TEXHUYECKHX
otuyeToB B cooTBeTcTBUU ¢ ['OCT 1 popmupoBanus
MaTPUUYHBIX YPAaBHEHUH € UCIIOIb30BaHUEM
MOJMAaTPUI] ¥ BHITOJTHEHUEM MAaTPUUYHBIX ONlEeparuii

3HaET: TEOPETUYECKUE OCHOBBI METO/1a KOHEUHBIX
OIIK-14 CriocobeH MoaenrpoBaTh M UCTIOIB30BaTh [DIIEMEHTOB; XapaKTEPUCTUKHA COBPEMEHHBIX
W3BECTHBIC PEILICHUS B HOBOM MPHJIOKEHUU MPOTrPaMMHBIX MMAKETOB, PEATU3YIOITUX METO/
MPUMEHUTEIHHO K IPOEKTUPOBAHUIO, TPOU3BOACTBY,[KOHEUHBIX JIEMEHTOB.
UCTIBITAHUSM U DKCIUTyaTalliu OOSNpPUITacoB M |[YMEET: MOACIUPOBATh 3JICMEHTHI KOHCTPYKIIUN
B3phIBaTEJICH pA3TUYHOIO TUIA U HA3HAYEHUS  |IeTaTeIbHBIX allllapaToB C UCMOIb30BAaHUEM
OJTHOMEPHBIX, INIOCKUX U MMPOCTPAHCTBEHHBIX




KOHCYHBIX 3JICMCHTOB.

MeeT mpakTHUECKUI OMBIT: PEIICHUS 3a71a4
MCTOAOM KOHCYHBLIX 3JICMCHTOB ITPU ITPOBCACHUU
MPOEKTUPOBOYHBIX U POUYHOCTHBIX PACUETOB C
MOMOIIBIO COBPEMCHHBIX KOHCYHO-3JICMCHTHBIX
[pOrpamm .

3. Mecro nucuuniunbl B ctpykrype OII BO

[lepedens MpeAnIeCTBYIOMUX TUCIIATUINH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCTEMYIONIMX AUCITATLINH,
BUJIOB paboT

1.0.13 UndopmanmoHHbIE TEXHOJIOTHH

1.0.38 ABToMaruzanus MpoieccoB MPOU3BOJICTBA,
CHapsKEHUS M UCTIBITaHMs OOSTIPUIIACOB,

1.0.27 IIpoeKTHO-KOHCTPYKTOpPCKasi MOArOTOBKA
MPOU3BOJICTBA JICTATEIHHBIX alaparos,

1.0.28 KoMIbIOTEpHBII MHKEHEPHBIN aHAIN3
KOHCTPYKIIMI aBUAITMOHHON U PAKETHOW TEXHUKHU

Tpe6OBaHI/I$I K «BXOJHBIM)» 3HAHHUAM, YMCHHAM, HAaBbIKaM CTYJICHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[ElHHOﬁ JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.13 NudopMaimoHHbIE TEXHOIOTHH

3HaeT: OCHOBHBIE MOHATUS UH()OPMATUKU U
UH(QOPMAITMOHHBIX TEXHOJIOTHI{; HABBIKH U TPUEMBI
[POrPaMMHUPOBAHMSI HA PA3JIMUHBIX S3bIKAX.,
OCHOBHBIC TIOHATHS WH(POPMATHKHU U
MH(QOPMALIMOHHBIX TEXHOJIOIH; Ha3HAYCHHE
Pa3IMYHBIX TPOTPAMMHBIX CPEIICTB, IPUMEHAEMBIX
[pU IPOEKTUPOBAHUH COOTBETCTBYIOIIUX OOBEKTOB;
NPUHIMIBI QYHKIIMOHUPOBAHUS TNT00ATBHOM ceTH
W HTepHET, IpOTOKOIBI 00MEHa HH(pOpMaIIUeH B
VHTepHeTe; METO/IBI U MPOLIeCCHl cOOpa, epeiayn,
00pabOTKH M HAKOILJIEHUsI MH(DOPMAIUH; 3aKOHBI 1
METO/Ibl HAKOIUICHUS, IIepead U 00paboTKH
MH(QOPMALUK ¢ IOMOLIbIO KOMIIBIOTEPA. YMeEeT:
COCTAaBJISTh AJITOPUTMBI U KOMITbIOTEPHBIE
POTrpaMMBbl Ha Pa3JIMUHBIX SI3bIKAX
pOrpaMMHUPOBAHHUS, PEATU3YIOLINE N3yUYCHHbIE
METO/Ibl, IPOBOANUTH UX OTJIAJIKY, TECTUPOBAHUE U
HCIIOJIB30BATh €€ [UUIS PELICHUs KOHKPETHOH 3aJ1auH.,
pa3paboTarh OOIIYIO0 CTPYKTYpy HH(POPMAITMOHHOM
CHCTEMBI I aBTOMaTH3aIMK POLIECCOB
pa3pabOTKU U3/EIMI; UCTIONIB30BaTh IPOrPaMMHBIE
CpeACTBa IPHU MPOESKTUPOBAHUU U MCCIIEJOBAHUIX;
[10J1b30BaThCsl CUCTEMaMU ITOMCKa HH(OPMALINY;
MCII0JIb30BaTh BO3MOKHOCTH BBIYUCIUTEIbHON
TEXHUKHU U [IPOrPaMMHOI0 o0ecrieueHus 1is
peeHus 3aga4 0opabotku nHpopmanuu Mmeer
NPaKTUYECKHH OMBIT: pa3pabOTKU KOMIIBIOTEPHBIX
pOrpaMM Ha pa3IMYHbIX A3bIKax
POrPaMMHUPOBaHMsI, IPOBEICHHS OTIAIKH,
TECTHUPOBAHUS MPOTPAMMHBIX PEILICHHM., BIaJICHUS

npreMaMy OCTPOEHUS] HHPOPMALIMOHHBIX CHCTEM B




npodeccHOHANTBHON IeITeTbHOCTH, OCHOBHBIMU
MeTonaMu padboTel Ha [I9BM ¢ npukinagasiMu
MPOTrPaMMHBIMU CPEJICTBAMH; UCTIOJIb30BAHUS
COOTBETCTBYIOIIUX TPOTPAMMHBIX CPEJCTB U
[pa3JIMYHBIMU TOMCKOBBIMU cucTeMaMu B IHTepHeTe
17151 pelIeHUs 3a]1a4 MPOECKTUPOBAHUS PAKETHO-
KOCMHUYECKOM TEXHHUKHU.

4. O0béM 1 BUIBI YUeOHOIl padoThI

OO6mast TpyA0€eMKOCTh JUCHUILUIMHBI cocTaBiseT 3 3.e., 1

KOHTAKTHOU paboThI

08 4., 54,25 4.

Pacnpenenenue o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
6
O61mas TpyA0EMKOCTh AUCIUIIINHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 24 24
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI
aynuTopHbIX 3aHsaTHil (I13) 24 24
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 53,75 53,75
C IPUMEHEHUEM JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOT M
BrinonHeHne KOHTPOJIBHBIX 3aAaHUI 33,75 33.75
[TonroroBka k 3a4eTy 20 20
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 6,25 6,25
Bu koHTpoIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4eT

5. ConepkaHue TUCHMIIIMHBI

OO0beM ayTUTOPHBIX 3aHATUH
pa;;(_;na HaumenoBanue pa3aenoB AUCUMIITIMHBI 110 BUJaM B 9acax
Becero |JI| II3 | JIP
1 [Taket mporpamm MathCad 11st BEITOTHEHHUS] MAaTeMaTHYECKUX ) ol 2 0
pacueToB
) Marpuynast qlopMyJ'II/IpOBKa COOTHOIIEHUI TeOpUHU yNpyrocTu u 4 2| 2 0
CTPOUTEILHON MEXAHUKU JIETATEJIbHBIX allllapaToB
3 OCHOBHBIE IOHATHUS BApPUALIMOHHBIX METOIOB B MEXaHUKE ) > o 0
CIUIOIIHBIX CpeJl
4 |MaTtpuuHblli METOZ NEPEMEIIECHUN AJIs1 CTEPIKHEBBIX CUCTEM 4 2| 2 0
5 |MeTrox KOHEUHBIX JIEMEHTOB B MEXaHUKE KOHCTPYKIUN 4 21 2 0
6  [KoHeuHble 3€MEHTHI CIIOIIHON CPeibl 8 4 4 0
7  |YuClIeHHOE UHTETPUPOBAHUE B METO/IE KOHEUHBIX 3JIEMEHTOB 8 41 4 0
8 |[CooTtHoIIEHNS METOa KOHEYHBIX DJIEMEHTOB B 3aJadyax JUHAMUKHA 8 4 4 0
OCOOEHHOCTH NPAKTUYECKHX PACU€TOB C HCIOJIb30BAHUEM
9  |mporpaMMHOrO KOMILJIEKCA KOHEYHO-3JIEMEHTHOIO aHAIN3a 8 4| 4 0
ANSYS




5.1. Jleknun

Ne Ne Koa-
nexumlpasnena HaumenoBanue win KpaTkoe COAEp:KaHUEe JIEKIIMOHHOTO 3aHITHS BO
4acoB
1 > Marpuynast opMyJIHpOBKa COOTHOIIEHUN TEOPUH YIPYTOCTH U CTPOUTEIHHON )
MEXaHUKHU JIETAaTEeJIbHBIX alnapaTroB
2 3 |OcHOBHBIE OHATHS BaPUALIMOHHBIX METOIOB B MEXAHUKE CILTOIIHBIX CPET 2
3 4  |MarpuyHbI METO NEPEMEIICHHUM I CTEP>KHEBBIX CUCTEM 2
4 5 [MeTo KOHEYHBIX PJIEMEHTOB B MEXaHUKE KOHCTPYKIUIA 2
5 6  |KoHeuHble 3J1I€MEHTHI CIUIOIIHOMN Cpebl 4
6 7 [UHClIIEeHHOE MHTETPUPOBAHUE B METO/I€ KOHEYHBIX 3JIEMEHTOB 4
7 8  |CooTHoIIEHHSI METOIa KOHEUHBIX 3JIEMEHTOB B 33a/1a4aX JTUHAMUKHU 4
3 9 Oco0eHHOCTH MPAKTUYECKUX PACUETOB C UCIIOIB30BAaHUEM IPOTPAMMHOTO 4
KOMILUIEKCa KOHEYHO-31eMeHTHOro aHaym3a ANSY'S
5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI
Ne Ne Koa-
sansTuspasena HaumeHnoBaHue nim KpaTkoe coJepKaHue MPAaKTUYECKOTO 3aHATHUS, CEMHUHApa BO
4acoB
1 1 Oco0eHHOCTH UCTIONB30BAHUS MPOTPAMMHO-BBIUUCITUTEILHOTO KOMITICKCA )
MathCad ripu BBITTOTHEHUN HHKEHEPHBIX PACYETOB
) 5 KpaTkas XxapakTepucTHKa U COCTaB MAKETOB, PEATU3YIOLIUX METOJ] KOHEUHBIX 5
RJIEMEHTOB
Pacuer pepmMeHHON KOHCTPYKIIMM MAaTPUYHBIM METOZOM HepEeMEIICHHIA.
3 4 [[locTpoeHHE TeOMETPUUECKONS MO KOHCTPYKIMH. CUCTEMBI KOOPIUHAT. 2
Martpulibl y3710BbIX CHJI M cMenleHni. Pemenne cuctemsl ypaBHeHui MKO.
4 5 |Pacuer hepMEHHON KOHCTPYKIHUU METOAOM KOHEUHBIX JIEMEHTOB. 2
5 6 MozenupoBaHue C UCIOJIb30BAaHNEM TUIOCKHUX M MPOCTPAHCTBEHHBIX KOHEYHBIX 4
hrieMeHTOB. OCOOCHHOCTH 3aKPETICHUST MOJICIIH.
6 7 MonenupoBaHue KOHCTPYKLUH ciaoxHOM popmbl. [punoxkenue pacnpenenéHHONR 4
Harpy3Ku
7 8  |Ompenenenne cOOCTBEHHBIX (POPM M 4aCTOT KOHCTPYKITUU 4
] 9 Pacuer HanpspkeHUH B 00009KaxX (MeMOpaHax v Oakax) HarpyKCHHBIX )
aBJICHUEM
9 9 Pacuer HanpspKkeHUH B IJTACTUHE NPU HArpeBe, HAPSDKEHUH IMCKa MIPU €ro 5
BpAIICHUH, IPOCTPAHCTBEHHOU (PepMBbI JIETaTEILHOTO armapara
5.3. JIaboparopHbie padoThI
He nipenycmoTpensl
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Beinonnenne CPC
Cnucok JmTepaTypsl (C yKa3aHHEeM Kon-
[MonBun CPC pas3zenos, ras, CTpaHuil) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
Kupbsnos, /. B. Mathcad 13 Hau6onee
BolnosHEHNE KOHTPOJIBHBIX 3aJaHUI noid. pyk. /1. B. Kupbsnos. - CI16.: BXB- 6 33,75
[TetepOypr, 2006. - X,590 c. (c. 272-298)




bacos, K. A. ANSYS Texkct cnipas.
nonb3oBarens K. A. bacos. - 2-e u3g., crep.
- M.: AMK-IIpecc, 2012. - 639 c. un. (c.
556-561) Cerepnunn, JI. JIx. [lpumenenue
METOJAa KOHCUYHBIX 3JICMCHTOB Hep C aHIJI.
A. A. lllecrakosa; Ilox pen. b. E. [To6enpu.

- M.: Mup, 1979. - 392 c. un.

[lonroroBka k 3adery

Cerepnung, JI. [Ix. [lpumenenue metona
KOHEYHBIX A1eMeHTOB [lep. ¢ anm. A. A.
[lecrakoBa; [Tox pen. b. E. [To6eapu. - M.:

Mup, 1979. - 392 c. un.
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6. @oH/1 OLIEHOYHBIX CPEICTB ISl IPOBeIeHHsI TEKYIero KOHTPOJIsl YCIIeBAeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOCHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokenrnem o 6aTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTpoabusie meponpusitus (KM)

Ne [ Ce-
KM |mectp

Bun
KOHTPOJISI

HazBanwue
KOHTPOJIBHOTO
MEpONPHUSITHS

Bec

Makc.
Oan

[Nopsinok HauncneHust 6aJIoB

Yuu-
THIBA

ercs
B [TA

Texymui
KOHTPOJIb

KonTtponbHoe
3anaHue-1

12

12

KoHTposbHOE 33aJaHie OCYIIECTBISIETCS Ha
MOCJIETHEM 3aHATUU U3Y4aeMbIX pa3/eioB
c 1 mo 2. CtyneHTy naercs 3aiada. 3ajada
COCTOMT U3 pacueTHOM U rpaduueckoit
yactu. Ha pemenue 3agaun orBoaurcs 45
MUHYT. [Ipy olleHnBaHUM PE3yabTaTOB
MEPOTIPUATHS UCTIONB3yeTCs OaJUTbHO-
peHTHHIOBAsE CUCTEMA OLICHUBAHUS
[pEe3yNbTaToB y4eOHOH e TeNbHOCTH
oOyyaronuxcs (yTBep)KJIeHa IPUKa30M
pexTopa ot 24.05.2019 . Ne 179).
Kpurepun olleHUBaHUS PELICHUs 3a0a4H: -
pacueT u rpaduueckasi 4acThb BBITIOIHEHBI
BEpHO — 12 GasIoB; - pacyeT BhINOJIHEH
BEPHO, TpaduuecKas 4acTb UIMEET
HesoueTsl — 10 6aysioB; - pacueT umeer
HeJI04YeThl, rpaduueckas 4acTh BHIOJTHEHA
BEpHO — 8 0aJUIOB; - pacyeT U rpadudeckas
4acTh UMEIOT Hel0YeThl — 6 6auIoB; -
pacueT u rpaduueckas 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oaia; - 3a7a4a He
BbINoMHeHa — (0 GanioB. MakcumanbHoe
KoTM4YecTBO O6amioB — 12. Becosoii

K03 HUIMEHT MEPOTPHATHS - 12.
3auTeHO: PeUTHHT 00y4JaroLIerocs 3a
MeponpusitTie 6osbiie uin paseH 60 %.
He 3auTeno: peiftunr oOy4aromerocs 3a

MeponpusaTrue Mmeree 60 %

3a4CT




Texymui
KOHTPOJIb

KonTtponbsHoe
3a/1aHue-2

12

12

KoHTposIbHOE 33a/]aHie OCYIIECTBISIETCS Ha
MOCJIEHEM 3aHATHH U3y4aeMbIX pa3esioB
c 3 no 4. CryneHTy naercs 3ajaya. 3ajada
COCTOWT M3 PaCYETHOU U rpadudecKoit
yacti. Ha pemenue 3agaun orBoaures 45
MuHYT. [Ipy onleHMBaHUM Pe3yIbTaTOB
MEPOTIPHUSITUS UCTIONB3YETCs OAITbHO-
[PEUTHHIOBasI CUCTEMa OLIEHUBAHUS
[pe3yaBTaTOB YUEOHOU e TEIBHOCTH
oOydarormuxcs (yTBepKeHa MPUKa30M
pexTopa ot 24.05.2019 . Ne 179).
Kputepun olieHUBaHUs pellIeHUs 3aa4u: -
pacueT u rpaduuecKasi 4aCTh BBITOJHEHBI
BepHO — 12 6asuioB; - pacueT BHITIOJIHCH
BEPHO, rpaduuecKas 4acTb UMEET
Heo4deThl — 10 6aitoB; - pacueT uMeeT
HCAO0YCTHI, rpaqmqecxaﬁ HacCTb BBIIIOJIHEHA
BEepHO — 8 0AJIJIOB; - pacyeT u rpadudeckas
JacTh UMEIOT HEIOYETEI — 6 0alIOB; -
pacuer u rpadguueckasi 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a71a4a He
BbInoHeHa — 0 6amioB. MakcumaibHOE
KonuaecTBo 6amioB — 12. BecoBoit

K03 HUIMEHT MEPOTPHATHS - 12.
3auTeHO: PeUTHHT 00y4JaroLerocs 3a
MeponpusiTie 6osbiie uin paseH 60 %.
He 3auTeHo: peiftunr oOy4aromerocs 3a
MeponpusaTtue Mmeree 60 %

3a4CT

Texymui
KOHTPOJIb

KontponbsHoe
3a1aHue-3

12

12

KoHTposnbHOE 3a1aH1e OCYLIECTBIISIETCS Ha
MOCJIETHEM 3aHATUN U3Y4aeMbIX pa3ZiesioB
¢ 5 mo 6. CtyneHTy maercs 3ajada. 3aj1aqya
COCTOMT U3 pacueTHOM U rpadudeckoit
yactu. Ha pemenue 3agaum otBoaurcs 45
MUHYT. [IpH olleHuBaHUM PE3yabTaTOB
MEPOIIPUATHS UCTIONIb3yeTCs 0aIbHO-
[peTHHTOBAsE CUCTEMA OLIEHUBAHUS
[pe3yabTaTOB Y4eOHOM NeATEIbHOCTU
oOyuaronuxcs (yTBepKJIeHa MPUKa30M
pekTopa ot 24.05.2019 . Ne 179).
Kputepun olleHUBaHMs PELICHUS 3aJa4uH: -
pacueT U rpaduuecKasi 9acTh BBITIOIHEHBI
BEpHO — 12 GasIoB; - pacyeT BhINOJIHEH
BEpHO, rpaduueckas 4acTb UMEET
HenoueTsl — 10 6aysioB; - pacyeT umeer
HEeZ04eThl, rpaduueckasi YacTh BBIIOJIHEHA
BEpHO — 8 0aJUIOB; - pacyeT U rpaduveckas
4acTh UMEIOT HEJI04eThl — 6 0aIlsIoB; -
pacuet u rpaduyeckas 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a/1a4a He
BhINoHeHa — (0 GanioB. MakcuMmanbHoOe
KoJMuecTBO O6ayioB — 12. BecoBoi
K03(UIEHT MeponpusThs - 12.
3a4TeHo: peUTUHT 00ydarolerocs 3a
MepornpusTie 6osblie win paseH 60 %.
He 3auteno: peTHHT oOyyaromierocs 3a
Mmeponpusitue MeHee 60 %

3a4CT




Texymui
KOHTPOJIb

KonTtponbsHoe
3aianue-4

12

12

KoHTposIbHOE 33a/]aHie OCYIIECTBISIETCS Ha
MOCJIEHEM 3aHATHH U3y4aeMbIX pa3esioB
c 7 no 8. CtyneHTy naercs 3ajaya. 3ajada
COCTOWT M3 PaCYETHOU U rpadudecKoit
yacti. Ha pemenue 3agaun orBoaures 45
MuHYT. [Ipy onleHMBaHUM Pe3yIbTaTOB
MEPOTIPHUSITUS UCTIONB3YETCs OAITbHO-
[PEUTHHIOBasI CUCTEMa OLIEHUBAHUS
[pe3yaBTaTOB YUEOHOU e TEIBHOCTH
oOydarormuxcs (yTBepKeHa MPUKa30M
pexTopa ot 24.05.2019 . Ne 179).
Kputepun olieHUBaHUs pellIeHUs 3aa4u: -
pacueT u rpaduuecKasi 4aCTh BBITOJHEHBI
BepHO — 12 6asuioB; - pacueT BHITIOJIHCH
BEPHO, rpaduuecKas 4acTb UMEET
Heo4deThl — 10 6aitoB; - pacueT uMeeT
HCAO0YCTHI, rpaqmqecxaﬁ HacCTb BBIIIOJIHEHA
BEepHO — 8 0AJIJIOB; - pacyeT u rpadudeckas
JacTh UMEIOT HEIOYETEI — 6 0alIOB; -
pacuer u rpadguueckasi 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a71a4a He
BbInoHeHa — 0 6amioB. MakcumaibHOE
KonuaecTBo 6amioB — 12. BecoBoit

K03 HUIMEHT MEPOTPHATHS - 12.
3auTeHO: PeUTHHT 00y4JaroLerocs 3a
MeponpusiTie 6osbiie uin paseH 60 %.
He 3auTeHo: :peHTHHT 00yuaromerocs 3a
MeponpusaTtue Mmeree 60 %

3a4CT

Texymui
KOHTPOJIb

KontponbsHoe
3a/1aHue-5

12

12

KoHTposnbHOE 3a1aH1e OCYLIECTBIISIETCS Ha
MOCJIEHEM 3aHATHH 110 pasaeiny 9.
CryneHTy naercs 3ajada. 3ajada COCTOUT
U3 pacueTHOH U rpapudeckoif yactu. Ha
[pEILICHHE 3a/1a4¥ OTBOJIUTCS 45 MUHYT.
[Ipu onleHMBaHUM PE3YIBTATOB
MEPOIIPUATHS UCTIONIb3yeTCs 0aIbHO-
[PEUTHHIOBAsI CUCTEMA OLIEHUBAHUS
[pe3yabTaTOB Y4eOHOM NeATEIbHOCTU
oOyuaronuxcs (yTBepKJIeHa MPUKa30M
pekTopa ot 24.05.2019 . Ne 179).
Kpurepun onieHMBaHUs PELLIEHUS 3aa4uu: -
[pacueT U rpaguyueckasi 4acTh BBITTOJIHEHBI
BEpHO — 12 GasIoB; - pacyeT BhINOJIHEH
BEpHO, rpaduueckas 4acTb UMEET
HenoueTsl — 10 6aysioB; - pacyeT umeer
HEeZ04eThl, rpaduueckasi YacTh BBIIOJIHEHA
BEpHO — 8 0aJUIOB; - pacyeT U rpaduveckas
4acTh UMEIOT HEJI04eThl — 6 0aIlsIoB; -
pacuet u rpaduyeckas 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a/1a4a He
BhINoHeHa — (0 GanioB. MakcuMmanbHoOe
KoJm4yecTBO OaisioB — 12. Becosoii
K03(UIEHT MeponpusThs - 12.
3a4TeHO: peUTHHT 00YUaIOIIETOCs TI0
mucumuinHe Oonbline wiu paBeH 60 %.

He 3auteno: pedTUHT 00y4aroerocs mno
nucruminiae Menee 60 %

3a4CT




[IpoMexyTOoUHas aTTecTalus BKIOYAET B
ce0st muchMeHHbIH onpoc. KoHTponbHOE
MEPOIPUATHE IIPOMEKYTOUHOHN arTecTaluu
MPOBOJSATCS BO BpeMs caadu 3ayeta. [Ipu
OLICHUBAaHUU PEIYJIBTATOB MCPOIIPUATHUA
MCTIOJIb3yeTCs OaIbHO-PEUTUHIOBAs
CUCTCMa OLICHUBAHUS PE3YJILTATOB
y4eOHOMN JAeATETHHOCTH 00YUYaOIIUXCS
(YTBeprKJieHa IPUKa30M pPEKTOpa OT
24.05.2019 1. Ne 179). IlpenogaBatento
MpeI0CTaBIISIETCS IPABO 3a/1aBaTh

Meponpusrtue 00y4aronMmMcst TOMOTHUTEIbHbIE BOMPOCHI
Moome IIPOMEKYTOYHOU B paMKax IIpOrpaMMbl TUCIUATUINHEL.
P aTTecTalyy B BUJIE [l1ucbMEHHBIN ONPOC U3 5 BOMPOCOB B
6| 6 KYTOUHAS - | 40 3a4eT
arTecTamms 3ayeTa ounere. Bpems, orBeeHHOE Ha omnpoc -40
(TMCEMEHHBIT MUHYT. [IpaBUIBHBINA OTBET HA BOIPOC
0I1pocC) COOTBETCTBYET & Oayiam. YacTuaHo

Mepornpusatus - 40.

nmucrunniae MeHee 60 %

MPaBUJIBLHBIN OTBET COOTBETCTBYET 5 Oasty.
HenpaBuibHBIN OTBET HA BOIIPOC
cootBeTcTBYeT () 6amioB. MakcumanbHOE
KonmumaecTBO 0amioB — 40. MakcuManbHOE
KOJIMYECTBO OAJIJIOB 3a MPOMEKYTOUHYIO
arrecraruio — 40. BecoBoit koapuumeHT

3a4TeHO: peUTHHT 00yUaroIEerocs Mo
nucIUIInHE O60mbIne win paBeH 60 %.
He 3auTeHo: peHTHHT 00yyaromerocs mo

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun
IIPOMEKYTOYHOU IIpouenypa nposeneHus Kpurepun
P Y P ypatp OLICHUBAHUS
arTecTaluu
[TpomexxyTouHas aTTecTaius BKIOYAeT B C€0sl MUChbMEHHBII
onpoc. KoHTponbHOE MeponpHUsITHE TPOMEKYTOUHON aTTECTALNN
IIPOBOJIATCS BO BpeMs cAayu 3aueTa. [Ipu olieHnBaHumn
PE3YIABTATOB MEPOIIPUATHS UCTIONB3YETCS OaTbHO-PEUTHHTOBAS
CUCTEMa OLICHUBAHMSI PE3yIbTaTOB yUeOHOU NeSTEIbHOCTU
oOydaromuxcs (yTBeprKJaeHa puKa3oM pektopa ot 24.05.2019 1.
Ne 179). [IpenonaBaresto mpea0CTaBISIETCS PABO 3a/1aBaTh
00y4aronmMcst TOMOTHUTEIbHbIE BOMPOCHI B paMKaxX MPOrpaMMbl
YHIarotil A . p P porp B cootBeTcTBUM C
— TUCUUTUTAHEL. [IMcbMEHHBIN Onpoc U3 5 BOIIPOCOB B OHMIIETE. 2526
Bpewms, otBenenHoe Ha onpoc -40 MmuHyT. [IpaBuiIbHBIN OTBET Ha e
[Tonoxxenust

BOTIPOC COOTBETCTBYET 8 Oaymtam. YacTUIHO PABMIILHBIN OTBET
COOTBETCTBYET 5 O6amny. HempaBuiabHBINH OTBET Ha BOIIPOC
cootBeTcTBYeT 0 OaymoB. MakcuMabHOE KOJTMYECTBO OAIIIOB —
40. MakcumanbHOE KOJIMYECTBO 0AJNIOB 32 IPOMEKYTOUHYIO
arrecranuto — 40. Becooii koadunment meponpustus - 40.
3a4TeHo: PeUTHHT 00y4YarOIIEerocs Mo TUCIUILIMHE OOJbIIe HITN

pasen 60 %. He 3auTeHO: pedTHHT 00ydJaromerocs mo JUCIUILTHHE

menee 60 %

6.3. ITacnoprt oHIa OLIEHOYHBIX CPEACTB




Komnerennun Pesynbrarel 00yueHus

3HaeT: meton Hetorona (pynkiuu Find, Minerr), Meton cekymux ((pyHKITUS
OIIK-8 root), SKCTpeMyM (QYHKIHH, XapaKTEPHUCTUKN COBPEMEHHBIX NMPOTPAMMHBIX H [
[AKETOB, PEAIN3YIOIUX METOJl KOHEUHBIX 2JIEMEHTOB

'YMeeT: peniaTh CUCTEMBI IMHEWHBIX U HETMHEHHBIX alTeOpandecKux
YpaBHEHUH, 3a]]a41 HETUHEHHOTO 1e()OPMHUPOBAHIS KOHCTPYKIIUH,
OIIK-8 MOJIEJIMPOBATH AIIEMEHTHI KOHCTPYKIUI PAKETHO-KOCMHUYECKON TEXHUKH C H [
MCII0JIb30BaHUEM OJHOMEPHBIX, INIOCKUX U IPOCTPAHCTBEHHBIX KOHEUHBIX
JIEMEHTOB

MMeeT npakTUUECKUi OMBIT: BIAJCHUS TPOTrPAMMHO-BBIYUCITUTEIHHBIM
koMIiekcoM MathCad 1t BRIIOTTHEHHSI MHKEHEPHBIX PAcYeTOB, HABBIKAMH
OI1K-8 odopMIIeHHsT HAYYHO-TEXHUYECKUX 0T4eTOB B cooTBeTCTBUU ¢ [[OCT 1n H [
dbopMupOBaHUs MATPUYHBIX YPABHEHUN C UCIIONIB30BAHUEM MOMATPUIL U
BBITIOJIHEHUEM MATPUYHBIX OTIePAIINiA

3HaeT: TCOPCTUUCCKUC OCHOBBI METOAA KOHCUHBIX 3JICMCHTOB,; XapaKTCPUCTUKHU

OIIK-14 COBPEMEHHBIX MPOrPAaMMHBIX MTAKETOB, PEATTM3YIOIINX METO KOHEUHBIX H | [
HIIEMEHTOB.
'YMeeT: MOJEIUPOBaTh JIEMEHTHI KOHCTPYKLUN JIETAaTeJIbHBIX alapaToB C

OIIK-14 WCIIOJIb30BaHUEM OJHOMEPHBIX, INTOCKUX U MTPOCTPAHCTBEHHBIX KOHEUHBIX H | [
PIIEMEHTOB.

VMeeT NpakTUYECKUI OIBIT: PEIICHUS 3a1a4 METOIOM KOHEYHBIX JJIEMEHTOB
OIIK-14 [IpY IIPOBEACHUH IIPOEKTUPOBOUYHBIX U IIPOYHOCTHBIX PACYETOB C IIOMOILLBIO uBBun
COBPEMEHHBIX KOHEYHO-3JIEMEHTHBIX IIPOIPAMM .

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
IMPUIIOKCHUAX.

7. YueOHO-MeToAMUYeCcKOe 1 HH(OPMAIIMOHHOE O0ecriedeHue TUCIMIIIMHBI

IleuaTHas yyeOHO-MeTOAMYECKAS JOKYMEHTALMS
@) OCHOBHAs TUumMepamypa:
1. 3enxeBud, O. KoHeunsle aneMeHnTsl U anmnpokcumanus O. 3enkeBuy, K.
Mopran; Ilep. ¢ anr. b. 1. KBacosa; Ilox pen. H. C. baxBanosa. - M.: Mup, 1986. -
318 c. ui.
2. Cerepaung, JI. Ix. [TpuMmeHenne MeTo/1a KOHEUHBIX AeMeHTOB [lep. ¢
anrt. A. A. lllecrakora; [Tox pexn. b. E. [To6enpu. - M.: Mup, 1979. - 392 c. un.
3. bacos, K. A. ANSYS Tekcr cnipas. nonbs3oBareins K. A. bacos. - 2-¢
u3., crep. - M.: JIMK-IIpecc, 2012. - 639 c. un.

0) OononHumenbHas Iumepamypa:
1. Ilynm, T. E. ITpukiaaHbie YUCICHHBIE METO/IBI B (DU3UKE U TEXHUKE
[Tekcr] T. E. lllyn ; nep. ¢ aur. C. FO. Cnaanosa ; nox pea. C. I1. Mepkypsesa. -
M.: Bricmas mkona, 1990. - 254 c. ui.

8) omeuecmeenHvle U 3apyOedHCHble HCYPHANbL NO OUCYUNTIUHE, UMeIowuecs: 8 budiuomexe:
1. BectHuk OYpI'Y, "Marematnueckoe MOIEIUPOBAHUE U
porpaMMHpoOBaHue"
2. Bectuuk FOYpl'Y, "Mamunoctpoenune"

2) MmemoouuecKkue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. BapuaHTbI KOHTPOJIbHBIX 33 IAHUI



U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:
BapuaHTBI KOHTPOJIBHBIX 33JaHUI

1.

JJleKTPOHHAsA Y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

Haumenosanune
Ne Bun peeypeas | bubnuorpaduueckoe onucanue
JUTEPATYypPhl JIEKTPOHHOM
bopme
[onoBanoB, A.M. MeTos KOHEUHBIX JIEMEHTOB B CTaTHKE U
JIEKTPOHHO- TMHAMUKE TOHKOCTCHHBIX KOHCTPYKIHUHU. [ DIEKTPOHHBIH
1 OcHoBHas OubnmoTeuHas pecypc] / A.W. Tonosanos, O.H. Tionenesa, A.®.
nuTepaTrypa cucrema [ura®yTanHOB. — DnekTpoH. 1aH. — M. : ®usmariur, 2006.
uznarenscTBa Jlans — 389 c¢. — Pexum goctymna: http://e.lanbook.com/book/50293
— 3arn1. ¢ 3KpaHa.
S ICKTPOHHO- KoroBuu, A.B. Pemienue 3anau TEOPHH YIPYTOCTH METOOM
ononHuTeNbHasS [GHGIHOTCHAS KOHEYHBIX IEMEHTOB. [ DneKTpoHHbIH pecypc]| / A.B. Korouu,
2 reparypa cHCTeMa U.B. CrankeBuu. — DnektpoH. gadn. — M. : MI'TY um. H.D.
3naTensersa Jlann baymana, 2012. — 106 c¢. — Pexwum gocryna:
http://e.lanbook.com/book/52244 — 3arn. ¢ skpaHa.
Temuc, FO.M. PacueT HanpsikeHHO-1€(DOPMUPOBAHHOTO
JIEeKTPOHHO- COCTOSIHUSI KOHCTPYKIIUN METOJJOM KOHEUHBIX JIEMEHTOB.
3 JlononHuTenbHas |OuOIMOTEYHAS [Onexrponnsrii pecype] / FO.M. Temuc, X.X. A3meToB. —
nTeparypa cucrema OnekTpoH. nad. — M. : MI'TY um. H.O. baymana, 2012. — 51
u3narenscTBa Jlans [c. — Pexxum mocrtyma: http://e.lanbook.com/book/52253 —
3ar1. ¢ 3KpaHa.
[Tepeyens KMcnoaB3yeMOro MporpaMMHOT0 00ECTICUCHHUS:
1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)
3. PTC-MathCAD(6eccpouno)
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()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepunajibHO-TeXHHYECKOe o0ecreyeHne 1 CIUIITHHbI

No OcHoBHOE 000pyAOBaHNE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
Bun 3anstuit ayz_[ IpeAyCTaHOBJIEHHOE MPOrpaMMHOE 0OecrieueHre, UCTIONb3yeMOoe JIs
pPa3IMYHBIX BHJIOB 3aHSATUI
306
Jlekunn 2) Kommnbrorep, mpoekTop.
[IpakTuueckue 109 [Knacc BBIUMCIUTENIBHON TEXHUKH OCHAIEHHbINH coBpeMeHHbIMU [1K.
3ansATUs U cemuHapsl |(2) [[Iporpammuoe obecnieuenue: Microsoft Office, MathCad, ANSYS




