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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

1.0.26 KoMnibloTE€pHBII MHKEHEPHBIN aHAIN3
KOHCTPYKIIMI aBUAIIMOHHON U PAaKETHOW TEXHUKHU,
1.0.25 IIpoeKTHO-KOHCTPYKTOpPCKasi MOArOTOBKA
MPOU3BOJICTBA JICTATEIHHBIX alaparos,

1.0.36 ABToMaruzalnus mpoieccoB MPOU3BOJICTBA,
CHapsKEHUS M UCTIIBITaHMs OOCTIPUTIAcOB

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 OHATUS UHPOPMATUKU U
UH(QOPMAITMOHHBIX TEXHOJIOTHIi; Ha3HAYCHHE
Pa3IUYHBIX IPOrPAMMHBIX CPEJICTB, IPUMEHSIEMBbIX
[pU IPOSKTUPOBAHUH COOTBETCTBYIOIUX OOBEKTOB;
MPUHLUIBI PYyHKIMOHUPOBAHUS ITI00ATBHON CETH
VHTepHeT, MPOTOKOJIBI 0OMeHa nH(popManuen B
HuTepHeTe; METO/IBI U Mpoliecchl cOopa, nepeaayu,
00pabOTKU M HAKOIUICHUS! MH(POPMAIMH; 3aKOHBI U
METO/Ibl HAKOIIJICHUS, TIEpeIau U 00pabOTKH
UH(OPMAIUH ¢ TOMOLIBIO KOMITBIOTEPA., OCHOBHBIE
MOHATHUS HHOOPMATUKU ¥ MTHGOPMAITMOHHBIX
TEXHOJIOTUM; HABBIKU U IIPUEMBI
IPOrpaMMHUPOBAHUS HA Pa3IMYHbBIX S3bIKAX. YMEET:
pa3paboTarh O0IIYI0 CTPYKTYpY HH(POPMAITHOHHON
CUCTEMBI JJI aBTOMaTH3al1H [IPOLIECCOB
pa3pabOTKU M3/1EIMIA; UCTIOJIb30BaTh IPOTrpaMMHBIE
CpeICTBa MPU NPOEKTUPOBAHUHU U HCCIIEIOBAHUSX;
[0JIb30BaTHCS CUCTEMaMU MOMCKa HH(OPMALINY;
MCII0JIb30BaTh BOZMOKHOCTH BBIYMCIUTEIBHON
TEXHUKHU U IPOrPAaMMHOTO 0OecrieyeHus 1ist
pereHus 3a1a4 00padboTku nHpopmauy,
COCTAaBJIATH AJTOPUTMBI U KOMIIBIOTEPHbIE
[IPOrpaMMbl Ha Pa3IMYHBIX S3bIKAX
[IPOrpaMMUPOBaHUs, PEATU3YIOIINE U3YYEHHBIE
METO/bl, MPOBOAUTH UX OTIAAKY, TECTUPOBAHHUE U
HCIIOJIB30BATh €€ [ PELICHUs] KOHKPETHOM 3a1auu.
NMeeT npakTHYEeCKUI OMBIT: BIAJAEHUS PUEeMaMU
NOCTPOEHUS MH()OPMAIIMOHHBIX CHCTEM B
npodeccuoHaNnbHOM 1eATeIbHOCTH, OCHOBHBIMU
MeTogamu paboTsl Ha [IDBM ¢ npukinagasiMu

MMPOrpaMMHBIMHU CPCACTBAMU; UCITIOJb30BAHHNA




pOrpaMMHUPOBaHUS,

COOTBETCTBYIOLIMX ITPOrPAMMHBIX CPEJICTB U
pa3IMYHBIMU TOMCKOBBIMH cUCTeMaMu B MIHTepHeTe
[UIsl pEIIEHUS 3a]1a4 IPOEKTHPOBAHUS PAKETHO-
KOCMUYECKOH TeXHUKH., pa3pabOTKu
KOMITBIOTEPHBIX ITPOTPAMM Ha PA3JIIMYHBIX SI3bIKaX

MPOBECHUS OTIAJIKH,

TECTUPOBAHUS IPOTPAMMHBIX PELICHUM.

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
[ToxroroBka Kk 3adery 20 20
BoinosHeHE KOHTPOJIBHBIX 3aJaHUI 33,75 33.75
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 Koz-
nexumlpasnena HaumenoBanue win KpaTkoe COAEp:KaHUEe JIEKIIMOHHOTO 3aHITHS BO
JacoB
1 > Marpuynast opMyJIHpOBKa COOTHOIIEHUN TEOPUH YIPYTOCTH U CTPOUTEIHHON )
MEXaHUKHU JIETAaTEeJIbHBIX alnapaTroB
2 3 |OcHOBHBIEC OHATHS BapUAlMOHHBIX METOJIOB B MEXaHUKE CIUIOLIHBIX CPEJl 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  |CooTHOIICHUS METOIA KOHSUHEIX JJICMCHTOB B 3a/a4ax JHHAMHKHU 4
3 9 Oco0eHHOCTH MPAKTUYECKUX PACUETOB C UCIIOIB30BAaHUEM IPOTPAMMHOTO 4
KOMIIJICKCA KOHEUHO-31eMeHTHOro aHaian3a ANSY'S
5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI
Ne Ne Koz-
sansTslpasena HaunmeHnoBanue uim kpaTtkoe coiepKaHue MPaKTUYECKOIo 3aHsATHSI, CEMUHApa BO
4acoB
1 1 Oco0eHHOCTH UCTIONB30BAHUS MPOTPAMMHO-BBIUUCITUTEILHOTO KOMITICKCA )
MathCad npu BBINIOJTHEHUN UHKCHEPHBIX PACUCTOB
) ) Kparkas xapakTepuCcTHUKa U COCTaB IMAKETOB, PEATU3YIOIIUX METOJT KOHEYHBIX )
JIEMCHTOB
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 MoenupoBaHUE C UCTIOIB30BAHUEM INIOCKUX U TPOCTPAHCTBEHHBIX KOHEUHBIX 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 )
TTaBJICHUEM
9 9 PacueT HanpsiKeHU B TUIACTUHE MPU HArpeBe, HANPSHKEHUN UCKa TIPU €ro )
BpAIICHUH, IPOCTPAHCTBEHHOU (PepMBbI JIETaTEILHOTO armapara
5.3. JIaboparopHbie padoThI
He nipenycmoTpensl
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Bremomaenne CPC
Cnucok JmTepaTypsl (C yKa3aHHEeM Kon-
[MonBun CPC pas3zenos, ras, CTpaHuil) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
Cerepnung, JI. Jlx. [Ilpumenenne merona
[ToaroroBka K 3a4eTy KOHEUHbIX 1eMeHTOB [lep. ¢ anm. A. A. 6 20
[lectakoBa; [lon pen. b. E. Tlo6eapu. - M.:




Mup, 1979. - 392 c. ui.

Brimonnenue KOHTPOJIbHBIX SaHaHI/Iﬁ

Kupssnos, /. B. Mathcad 13 HauGonee
nonH. pyk. . B. Kupesnos. - CI16.: BXB-
[TeTepOypr, 2006. - X,590 c. (c. 272-298)
bacos, K. A. ANSYS Texkcrt cripas.
nonb3oBarens K. A. bacos. - 2-e u3n., crep.
- M.: IMK-IIpecc, 2012. - 639 c. un. (c.
556-561) Cerepnunn, JI. JIx. Ilpumenenue
METO/Ia KOHEUHBIX AIieMeHTOoB [lep. ¢ anr.
A. A. lllecrakoa; [Tox pen. b. E. TTobenpu.

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

33,75

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS ATTECTALUA

KonTponb kauecTBa 0cBOeHUS 00pa30BaTeIbHOM MPOrpaMMbl OCYIIECTBIISETCS B
cootBeTcTBUH ¢ [Tonokennem o 6aNTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. Kourpoababie meponpusitusa (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJISL

Hazsanue
KOHTPOJIBHOTO
MEpOTIPUSITHS

Bec

Makc.
Oasn

[opsiox HauncieHus 6aIIoB

Yuu-
THIBA

ercs
B [1A

Texymui
KOHTPOJIb

KonTtponbsHoe
3ananue- 1

12

12

KoHTposIbHOE 33a/]aHHe OCYIIECTBISIETCS Ha
MOCJIEHEM 3aHATHH U3y4aeMbIX pa3esioB
c 1 mo 2. CtyneHTy naercs 3aiada. 3ajada
COCTOWT M3 PaCYETHOU U rpadudecKoit
yacti. Ha pemenue 3agaun orBoaures 45
MUHYT. [Ipy onleHMBaHUM Pe3yIbTaTOB
MEPOTIPHUSITUS UCTIONB3YETCs OaTbHO-
[PEUTHHIOBasI CUCTEMa OLIEHUBAHUS
[pe3yaBTaTOB YUEOHOU e TEIBHOCTH
oOydarormuxcs (yTBepKeHa MPUKa30M
pexTopa ot 24.05.2019 . Ne 179).
Kputepuu olieHUBaHUs pPeLIEHUs 3aa4u: -
pacueT u rpaduuecKasi 4aCTh BBITOJHEHBI
BepHO — 12 6asuioB; - pacueT BHITIOJHECH
BEPHO, TpaduuecKas 4acTb UMEET
Hefo4ueThl — 10 6aitoB; - pacyeT uMeeT
HCAO0YCThI, rpa(bﬂqecxaﬁ 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. MakcumanbHOe
KonraecTBo 6amioB — 12. BecoBoit

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

3a4CT

Texymnii
KOHTPOJIb

KonTponrsHoe
3agaHue-2

12

12

KonTponpHOE 3a1aH1e OCYIIECTBISIETCS Ha

MOCJICAHCM 3aHATHU N3yYdaCMbIX pa3JCJIOB

3a4CT




c 3 no 4. CryneHTy naercs 3ajaya. 3ajada
COCTOWT M3 PaCYETHOU U rpadudecKoit
yactu. Ha pemenue 3agaun orBoaures 45
MUHYT. [Ipy onleHMBaHUM Pe3yIbTaTOB
MEPOTIPHUSITHS UCTIONB3YETCsI OaTbHO-
[PEUTHHIOBasI CUCTEMa OLIEHUBAHUS
[pe3yaBTaTOB YUEOHOU e TEIBHOCTH
oOydarormuxcs (yTBepKIeHa MPUKa30M
pexTopa ot 24.05.2019 . Ne 179).
Kputepuu olieHUBaHUs peLlIeHUs 3aa4u: -
pacueT u rpaduueckasi 4aCTh BBITIOJHEHBI
BepHO — 12 6asuioB; - pacueT BHITIOJHECH
BEPHO, rpaduuecKas 4acTb UMEET
Heo4YeThl — 10 6aitoB; - pacyeT uMeeT
HCAO0YCTHI, rpaqmqecxaﬁ HacCTb BBIIIOJIHEHA
BEepHO — 8 OAJJIOB; - pacyeT u rpadudeckas
JacTh UMEIOT HEIOYETEI — 6 0alIOoB; -
pacuer u rpadguueckasi 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a71a4a He
BbInoHeHa — 0 6amioB. MakcumanbHOe
KonmnaecTBo 6amioB — 12. BecoBoit

K03 HUIMEHT MEPOTPHATHS - 12.
3auTeHO: peUTHHT 00y4JaroLerocs 3a
MeponpusiTie 6osbiie win paseH 60 %.
He 3auTeHo: peiftunr oOyvaromerocs 3a
MeponpusaTue Mmeree 60 %

Texymnii
KOHTPOJIb

KontponbsHoe
3a1anue-3

12

12

KoHTposnbHOe 3a1aH1€e OCYLIECTBISIETCS Ha
MOCIIETHEM 3aHATUU U3Y4aeMbIX pa3ZiesioB
¢ 5 mo 6. CtyneHTy maercs 3ajada. 3aj1aqa
COCTOMT U3 PacueTHOM U rpaduueckoit
yactu. Ha pemenue 3agaum otBoaurcs 45
MUHYT. [IpH olleHuBaHUM Pe3yabTaTOB
MEPOIIPUATHS UCTIONIb3yeTCs OaIbHO-
peHTHHTOBAsE CUCTEMA OLIEHUBAHUS
[pe3yabTaTOB y4eOHOM NesATEIbHOCTH
oOyuaronuxcs (yTBepKJIeHa MPUKa30M
pekTopa ot 24.05.2019 . Ne 179).
Kputepun olleHUBaHMs PELICHUS 3aJa4uH: -
[pacueT U rpaguyueckasi 4acTh BBITTOJIHEHBI
BEpHO — 12 0GasIoB; - pacyeT BhINOJIHEH
BEpHO, rpaduueckasi 4acTb UMEET
HenoueTsl — 10 6aysioB; - pacyeT umeer
HEeZ04EeThl, rpaduueckasi YacTh BBIIOJIHEHA
BEpHO — 8 0aJUIOB; - pacyeT U rpaduyeckas
4acTh UMEIOT HEJI0UEeThl — 6 OaIlsIoB; -
pacuet u rpaduyeckas 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a1a4a He
BhINoMHeHa — (0 GanioB. MakcuManbHoOe
KoJm4yecTBO OaisioB — 12. Becosoii
K03(UIEHT MeponpHsThs - 12.
3a4TeHo: peUTUHT 00ydarolerocs 3a
MepornpusTie 6osblie win paseH 60 %.
He 3auteno: peTHHT oOyyaromierocs 3a
Mmeponpusitue MeHee 60 %

3a4CT

Texymnii
KOHTPOJIb

KontponbsHoe
3ajanue-4

12

12

KOHTpOJIBHOC 3a1aHUC OCYHICCTBIISICTCA HA

MOCJICAHEM 3aHATHHN N3yYaCMbIX pa3aciioOB

3a4YCT]




c 7 no 8. CtyneHTy naercs 3ajaya. 3ajada
COCTOWT M3 PaCYETHOU U rpadudecKoit
yactu. Ha pemenue 3agaun orBoaures 45
MUHYT. [Ipy onleHMBaHUM Pe3yIbTaTOB
MEPOTIPHUSITHS UCTIONB3YETCsI OaTbHO-
[PEUTHHIOBasI CUCTEMa OLIEHUBAHUS
[pe3yaBTaTOB YUEOHOU e TEIBHOCTH
oOydarormuxcs (yTBepKIeHa MPUKa30M
pexTopa ot 24.05.2019 . Ne 179).
Kputepuu olieHUBaHUs peLlIeHUs 3aa4u: -
pacueT u rpaduueckasi 4aCTh BBITIOJHEHBI
BepHO — 12 6asuioB; - pacueT BHITIOJHECH
BEPHO, rpaduuecKas 4acTb UMEET
Heo4YeThl — 10 6aitoB; - pacyeT uMeeT
HCAO0YCTHI, rpaqmqecxaﬁ HacCTb BBIIIOJIHEHA
BEepHO — 8 OAJJIOB; - pacyeT u rpadudeckas
JacTh UMEIOT HEIOYETEI — 6 0alIOoB; -
pacuer u rpadguueckasi 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a71a4a He
BbInoHeHa — 0 6amioB. MakcumanbHOe
KonmnaecTBo 6amioB — 12. BecoBoit

K03 HUIMEHT MEPOTPHATHS - 12.
3auTeHO: peUTHHT 00y4JaroLerocs 3a
MeponpusiTie 6osbiie win paseH 60 %.
He 3auTeHo: :peHTHHT 00yuaromerocs 3a
MeponpusaTue Mmeree 60 %

Texymnii
KOHTPOJIb

KontponbsHoe
3a/1aHue-5

12

12

KoHTposnbHOe 3a1aH1€e OCYLIECTBISIETCS Ha
MOCJIEHEM 3aHATHH 110 pa3aeiny 9.
CryneHTy naercs 3ajada. 3ajada COCTOUT
U3 pacueTHOH U rpapudeckoif yactu. Ha
[pEILICHHE 3a/1a4M OTBOJIUTCS 45 MUHYT.
[Ipu onleHMBaHUM PE3YIBTATOB
MEPOIIPUATHS UCTIONIb3yeTCs OaIbHO-
[PENTHHIOBAsI CUCTEMA OLIEHUBAHUS
[pe3yabTaTOB y4eOHOM NesATEIbHOCTH
oOyuaronuxcs (yTBepKJIeHa MPUKa30M
pekTopa ot 24.05.2019 . Ne 179).
Kpurepun onieHUBaHUs PELLIEHUS 3aa4uu: -
[pacueT U rpaguyueckasi 4acTh BBITTOJIHEHBI
BEpHO — 12 0GasIoB; - pacyeT BhINOJIHEH
BEpHO, rpaduueckasi 4acTb UMEET
HenoueTsl — 10 6aysioB; - pacyeT umeer
HEeZ04EeThl, rpaduueckasi YacTh BBIIOJIHEHA
BEpHO — 8 0aJUIOB; - pacyeT U rpaduyeckas
4acTh UMEIOT HEJI0UEeThl — 6 OaIlsIoB; -
pacuet u rpaduyeckas 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a1a4a He
BhINoMHeHa — (0 GanioB. MakcuManbHoOe
KoJm4yecTBO OaisioB — 12. Becosoii
K03(UIEHT MeponpHsThs - 12.
3a4TeHO: peUTHHT 00YUaIOIIETOCs TI0
mucumuinHe Oonbline wiu paBeH 60 %.

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

3a4CT

ITpome-
JKyTOYHAast

Meponpusrue
ITPOMEKYTOYHOU

40

HpOMe)KyTOLIHaSI arTecCTalusa BKIIFOYAacCT B

ce0st nucbMeHHbIN onpoc. KonTposibHOE

3a4YCT]




arTecranusd | aTTeCTallu B BUAC MCPOIPUATUC HpOMeX(YTOHHOﬁ arrecranmuu

Mepornpusatus - 40.

mucrumniae MeHee 60 %

3adera MPOBOASATCS BO BpeMs caaun 3adeta. [Ipu
(MMCbMEHHBII OLICHUBAHUU PE3YJIBTATOB MEPOIIPUATHUS
ompoc) HCITOJIb3yeTCsl OalTbHO-PEHTHHTOBAS

CUCTEMa OLICHUBAHMSI PE3YIbTaTOB
y4eOHOM JAeATETHHOCTH 00YUYaOIIUXCS
(YTBeprKJieHa IPUKa30M pPEKTOpa OT
24.05.2019 1. Ne 179). IlpenogaBatento
[IPEIOCTABIIAETCA MIPABO 331aBaTh
00y4aronMMcst TOMOTHUTEIbHbIE BOMPOCHI
B paMKax IPOrpamMMbl TUCHUILTAHBI.
[l1cbMEHHBIN ONPOC U3 5 BOMPOCOB B
ounere. Bpems, otBenenHoe Ha onpoc -40
MUHYT. [IpaBUIBHBINA OTBET HA BOIPOC
cooTBETCTBYET § Oamnam. YacTuaHo
MPaBUJIBLHBIN OTBET COOTBETCTBYET 5 Oasty.
HenpaBuibHBIN OTBET HAa BOIIPOC
cootBeTcTBYeT () 6amioB. MakcumanbHOE
KonuaecTBo 0amioB — 40. MakcuManbHOE
KOJIMYECTBO OAJIIOB 3a MPOMEKYTOUHYIO
arrecraruio — 40. BecoBoit koapuumeHT

3a4TeHO: peUTHHT 00yUaroIEerocs Mo
nucIuIInHE O60mbIIe win paBeH 60 %.
He 3auTeHo: pedTHHT 00yyaromerocs mo

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
IIPOMEKYTOYHOU
arTecTanuu

[Ipouenypa npoBeaeHus

Kpurepun
OLICHUBaHUS

3a4cT

[TpomMexyTouHast aTTecTalus BKIOYAET B Ce0s MICbMEHHBIH
ornpoc. KoHTponbHOE MeponpusTHE MPOMEKYTOUHOM aTTecTaluu
MIPOBOJISATCS BO BpeMs cla4u 3aueTa. [Ipu olleHnBaHuU
PE3YIABTATOB MEPOIIPUATHS UCTIONB3YETCS OaIbHO-PEUTHHTOBAS
CHUCTEMa OIICHUBAHUS PE3YJbTAaTOB YUCOHOU JeATEILHOCTH
oOydaromuxcs (yTBepKaeHa pruKa3oM pekropa ot 24.05.2019 1.
Ne 179). [IpenonaBaremto mpeaoCTaBISIETCS IPABO 3a/1aBaTh
00y4aronumMcst TOMOTHUTEIbHbIE BOMPOCHI B paMKaxX MPOrpaMMbl
JTUCIUTUTAHEL. [TuchMEHHBIN OMpoC U3 5 BOMPOCOB B OUyeTe.
Bpewmsi, otBenenHoe Ha onpoc -40 MuHyT. [IpaBuiIbHBIN OTBET Ha
BOTIPOC COOTBETCTBYET 8 Oaymtam. YacTUIHO MPABMIILHBIN OTBET
COOTBETCTBYET 5 O6amty. HenmpaBuiabHBINH OTBET Ha BOIIPOC
cootBeTcTBYeT 0 OaymoB. MakcuMabHOE KOJTMYECTBO OAIIIOB —
40. MakcumanbHOE KOJIMYECTBO 0ANIOB 32 IPOMEKYTOUHYIO
arrecranuto — 40. Becooii ko unuent meponpustus - 40.
3a4TeHo: PeUTHHT 00y4YarOIIEerocs Mo TUCIUILIMHE OOJNbIIe HITN

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

menee 60 %

B coorBeTcTBHU C
. 2.5, 2.6
[Tonmoxxennsa

6.3. OleHOYHBIE MAaTEePHAJIBI

KommereHmn

PesynbraTsl 00yueHus

Ne KM

1123}4/5l6




3naet: Mmetoq HerotoHa (pynkuuu Find, Minerr), MmeTon cekymux (GpyHKIHS
OIIK-8 root), SKCTpeMyM (YHKITUH, XapaKTEPUCTUKH COBPEMEHHBIX MPOTPAMMHBIX uBuuls
MaKEeTOB, PEATM3YIOIINX METO/I KOHEUHBIX 3JIEMEHTOB

'YMeeT: pemarb CUCTEMBbI JTMHEHHBIX U HETMHEHHBIX anreOpandeckux
YpaBHEHUH, 3a]]a41 HETMHEIHOTO 1e(OPMUPOBaHUS KOHCTPYKIUH,
OIIK-8 MOJIEIIMPOBATH AIEMEHThI KOHCTPYKIMHM PaKETHO-KOCMHUYECKON TEXHUKH C H [
MCII0JIb30BaHUEM OTHOMEPHBIX, INTIOCKUX U MPOCTPAHCTBEHHBIX KOHEUHBIX
DIIEMEHTOB

lMeeT NpaKTUYECKUI OMBIT: BJIaJEHUS POrPaMMHO-BBIUNCIUTEIbHBIM
koMiiekcoM MathCad 11t BBINOSTHEHHSI MHKEHEPHBIX PACUETOB, HABBIKAMU
OIIK-8 o opMIIeHUSI HAYYHO-TEXHUYECKUX 0T4eToB B cooTBeTcTBUU ¢ [OCT n uBuub
(dbopMupOBaHUs MAaTPUUHBIX YPAaBHEHUN C UCIIOIB30BAHUEM MOAMATPUI] U
BBINIOJIHEHUEM MATPUYHBIX ONEpPaLUid

3HaeT: TCOPCTUICCKUC OCHOBBI METOZId KOHCYHBIX 3JICMCHTOB; XapPaKTCPUCTUKU

OIIK-14 COBPEMEHHBIX ITPOTPAMMHBIX [TAKETOB, PEAIU3YIOIIUX METOJ KOHEYHBIX H | [HH
HIIEMEHTOB.
YMeeT: MOAEeTUPOBATh 3JIEMEHThI KOHCTPYKIIMH JIETaTeIbHbIX allapaToB ¢

OIIK-14 HCIIOJIB30BAaHUEM OJJHOMEPHBIX, INIOCKUX U IIPOCTPAHCTBEHHBIX KOHEUHBIX H | [HH
DIIEMEHTOB.

VMeeT npakTUYeCKU OMbIT: peHIeHHs 3a/1a4 METOJJOM KOHEUHBIX 3JIEMEHTOB
OIIK-14 [IPY IPOBEJEHUH NIPOEKTUPOBOYHBIX U IPOYHOCTHBIX PACYETOB C IIOMOIIBIO H | [
COBPEMEHHBIX KOHEUHO-3JIEMEHTHBIX [TPOrPAMM .

(DOH,HBI OOCHOYHBIX CPCACTB 110 KaKIOMY KOHTPOJIbHOMY MCPOIIPUATHIO
HaXOJATCA B IIPUIIOKCHHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
1.  3enkeBud, O. Koneunsle snemenTsl 1 annpokcumanus O. 3enkeBud, K.
Moprasn; Ilep. ¢ anmn. b. . Ksacosa; Ilox pen. H. C. baxsanosa. - M.: Mup, 1986. -
318 c. n.
2. llyn, T. E. ITpukiaaHabie YUCICHHBIE METO/IBI B (DU3UKE U TEXHUKE
ITepeBox c anr. C. 0. Cnaanosa; [lox pea. C. I1. MepkypsbeBa. - M.: Beicias
mkoja, 1990. - 254 ¢. un.
3.  Cerepnung, JI. Jx. [IpumMmeHeHne MeTona KOHEUHBIX 37eMeHTOB Ilep. ¢
anr. A. A. lllecrakora; [Tox pen. b. E. [To6enpu. - M.: Mup, 1979. - 392 c. un.
4. bBacos, K. A. ANSYS Tekct cnpas. nonb3oBatens K. A. bacos. - 2-¢
u3a., crep. - M.: JIMK-IIpecc, 2012. - 639 c. u.

0) OononIHUMENbHASL IUMePamypa.:

1. O6pasznos, . ®. MeToa KOHEYHBIX 3JIEMEHTOB B 3a/1a4ax
CTPOUTEIBHON MEXAHUKH JIETATENbHBIX alnapaToB Yued. nocodue AJid aBuail.
By30B. - M.: Beicmas mkona, 1985. - 392 c. ui.

2. Puxkapac, P. b. MeToa KOHEUHBIX 3JIEMEHTOB B TEOPUHU 000JIOUEK U
rtacTuH Pk, monutexH. UH-T. - Pura: 3unartue, 1988. - 284 c¢. ui.

3. Ilym, T. E. Pemenune nnxkenepupix 3anad Ha OBM IIpakr. pyk. T. E.
[Iym; [TepeBon ¢ anri. B. A. Xoxpskosa; [lox pen. B. b. Munocuesa. - M.: Mup,
1982. - 235 c. un.

6) ome4yecnmeeHHble U 3apy6€9fCHbl€ IHCYPHAJIbL NO ()ucuunﬂuHe, umerouiuecs 6 oubnuomexe:




1.

2.

Bectauk FOYpI'Y, "MareMaruueckoe MOJAETUPOBAHUE U
nporpaMmmMupoBaHue”
Bectaux FOYpI'Y, "Mamunoctpoenue"

2) Memoouueckue YKazanus 0Jis. Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
BapuaHTBI KOHTPOJIBHBIX 33JaHHUI

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
BapuaHTbI KOHTPOJIBHBIX 33JJaHHI

1.

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

HaumenoBanue
Ne Bun peeypeas | bubnmorpaduieckoe onucanue
JTUTEPaTypbl AIIEKTPOHHOUN
dbopme
T'onoBanoB, A.J1. MeToa KOHCUHEIX 3JIEMECHTOB B CTaTHKE U
DJIEKTPOHHO- TMHAMHKE TOHKOCTEHHBIX KOHCTPYKLIUU. [ DNEeKTPOHHBII
1 OcHoBHas OnbIMoTeUHAs pecypc] / A.W. Tonosanos, O.H. Tronenesa, A.®D.
ureparypa cucreMa HIuraGyTauHOB. — DaeKTpoH. AaH. — M. : @usmariut, 2006.
u3natenbpcTBa Jlanb — 389 ¢. — Pexxum nocrtymna: http://e.lanbook.com/book/50293
— 3anI. ¢ 3KpaHa.
DEKTPOHHO- KoroBuu, A.B. Pemenue 3anau TEOPHH YNPYTOCTH METONOM
KOHEUHBIX JIEMEHTOB. [ DnekTpoHHbIi pecype] / A.B. KotoBuu,
2 Jlononsurensnas GubmHOTeYHas .B. CrankeBud. — DinekTpoH. 1ad. — M. : MI'TY um. H.O.
nuTepaTypa cuctema
snarensersa Jlans baymana, 2012. — 106 c. — Pexum gocrtymna:
http://e.lanbook.com/book/52244 — 3aru. ¢ 3xpaHa.
Temuc, FO.M. Pacuer HanpshxkeHHO-1eOPMUPOBAHHOTO
DJIEKTPOHHO- COCTOSIHUSI KOHCTPYKIIMH METOJIOM KOHEYHBIX HJIEMEHTOB.
3 JlonoHuTENBHAS [OMOIHOTEYHAS [DnexTponnsrtii pecypc] / FO.M. Temuc, X.X. A3meToB. —
nuTeparypa cucrema OnekTpoH. nadn. — M. : MI'TY um. H.D. baymana, 2012. — 51
u3narenbceTBa JIans [c. — Pexkum moctymna: http://e.lanbook.com/book/52253 —
3ari. ¢ sKpaHa.
HepequB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO o0ecCIIeueHHs:
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)

[Tepeuens nucnoab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH(OOPMAIIMOHHBIX
CIIPAaBOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHUYECKOE O0ecredeHre TUCIMIIJINHbI

Bun 3agaruii

No
ayJ.

OcHoBHOE 000py/IOBaHUE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
IPEAYCTAaHOBJIEHHOE NPOrPAMMHOE 00ecreueHre, UCIONIb3yeMOe JUIs




Pa3INIHBIX BUAOB 3aHATHMN

IIpakTnueckue 109 [Knacc BBIYMCIUTENBHOM TEXHUKU OCHAIEHHBIN coBpeMeHHbIMHU T1K.
3aHsTUA U cemuHapsl |(2) ([Iporpammuoe obecnieuenue: Microsoft Office, MathCad, ANSYS

306
Jlekunn 2) Kommnbrorep, mpoekTop.




