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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

3HaeT: TeOpPEeTUUECKHE OCHOBBI METO]a KOHEUHBIX
DIIEMEHTOB; XapaKTEPUCTUKU COBPEMEHHBIX
NPOTrPaMMHBIX ITAKETOB, PEATU3YIOLINX METO
KOHEYHBIX JIEMEHTOB

OIIK-5 CnocobeH pa3zpabaTbiBaTh (PU3NUYECKUE U [YMEET: MOJIEIUPOBATh AIEMEHTHI KOHCTPYKLIUH
MaTeMaTU4eCKUE MOJIENIN UCCIIEyEMbIX MPOLIECCOB, [IETATENIBHBIX AlNApaToOB C UCIOIb30BAHUEM

SIBICHUU ¥ OOBEKTOB, OTHOCSIIIUXCS K OHOMEPHBIX, TUIOCKUX U TPOCTPAHCTBEHHBIX
npodecCuoHaILHOMN cdepe ASSITSIBHOCTH 1T [KOHEYHBIX 3JIEMEHTOB
peIIeHHS] MHXCHEPHBIX 3a/1a4 MMeeT nmpakTUYeCKHiA OTIBIT: PEIICHHS 3a1a4

METOZI0M KOHEYHBIX JIEMEHTOB IPH NPOBEICHUU
POEKTUPOBOUHBIX U IPOYHOCTHBIX PACUETOB C
MOMOIIIbIO COBPEMEHHBIX KOHEUHO-3JIEMEHTHBIX
nporpaMm

3. Mecto nucuumiindbl B cTpykrype OIT BO

[Tepeuens npenmIecTBYOMUX AUCIUILINH, [TepeueHp MoOCIEAYIOMUX AUCIUIUINH,
BUJIOB pabOT y4eOHOro IyiaHa BUJIOB paboOT

1.0.38 AsporuaporazoquHamMuKa,

He npenycmorpen
1.0.27 TepmoauHnaMuKa u TeIIoNepeada pely PEHRT

TpeGoBaHus K «BXOJHBIMY» 3HAHUSIM, YMEHHSIM, HaBbIKaM CTYJIEHTa, HEOOXOIUMBIM
IPY OCBOCHHUH JAHHOM JMCLUMIUIMHBI U IPUOOPETEHHBIM B PE3YJIbTATE OCBOEHUS
IPEALIECTBYOIUX JUCHUTIINH:



Hucuuninmnza

TpeboBanus

1.0.27 TepmonuHamuKa 1 Terionepenaya

3HAeT: 3aKOHbl TEPMOJIMHAMUKH U TEIUIONEPENAYH B
poleccax B U3IAEIHIX PAKETHO-KOCMUYECKOU
TEXHUKH YMEET: IPUMEHSTH 3aKOHBI
TEPMOJMHAMUKH U TEIUIONEPEIauH IIPU
[IPOCKTUPOBAHUY U3/CIINNA PAKETHO-KOCMHUYECKOU
TeXHUKU MIMeeT mpakTUYEeCKUIl OMBIT: PEIICHUS
3a/1a4 TEPMOJMHAMUKH U TEIUIONEPEAAYH

1.0.38 AsporuaporazoquHamMuKa

3HaeT: OCHOBHbBIE (U3NYECKUE TTOOKEHHS, 3aKOHBI
A’POruApOraa3oIMHaMHUKH, OCHOBHBIE CBOMCTBA
PKUJIKOCTH U Ta30B, OCHOBHBIE 3aKOHBI U YPABHEHUS
TUAPOTa30a3pOAMHAMUKY TSI HICATbHON KUIAKOCTH
Y Ta3a U BA3KOW XKUIKOCTH. UMETh MPEACTABICHUE
00 OCHOBHBIX HayYHO-TEXHUYECKUX MPOOIeMax U
MEepPCHEKTUBAX PA3BUTHS HAYKU U TEXHUKU B
00J1aCTH a3POTUAPOTa30JUHAMUKH, KX B3aUMOCBS3U
CO CMEKHBIMH 00JIaCTAMHM, O TSHICHIUAX CO3JaHHSs
MPUHITUITHATIEHO HOBBIX (POPM JIETATEIIbHBIX
anmnaparoB U PakeT YMeeT: IPUMEHSATh OCHOBHBIE
3aKOHBI a9POTHAPOTA30IMHAMUKY TIPH aHAIIU3E
MPOIECCOB HATPYKEHUS OOBEKTOB PAKETHO-
KOCMHYECKOM TEXHUKH, HCIOJIL30BaTh METOIBI
WHXEHEPHBIX U TEOPETUUECKUX PACUETOB, TUTIOBBIE
1 aBTOPCKHE METOIMKHA WHKEHEPHBIX PACUETOB
A9POAMHAMUYECKHUX U THIPOJUHAMUYECKUX
nmapamMeTpoB pakeT (B TOM YUCIIE C TIPUMEHECHUEM
BBIUMCIUTENFHON TEXHUKH ), CIICIIHAILHY IO
uTEpaTypy U Apyrue nHpopmMarmoHHbe JaHHBIC (B
TOM UYKCJIE HA THOCTPAHHBIX S3bIKAX) JJIs1 PEIICHUS
npodeccroHaNbHBIX 33/1a9; METOBI
MOJIETTUPOBAHMS, pacyeTa U SKCIEPUMEHTAIbHBIX
WCCIICIOBAHMM JIJIs1 pa3pabOTKKU HOBBIX JIETaTEIbHBIX
anmnapaToB, a TAKXKe METObl 00pabOTKH
PKCIIEPUMEHTAJIBHBIX TAHHBIX M OIIEHKH
MOIPELIHOCTEN pacyeToB MIMeeT nmpakThuiecKkuit
OTIBIT: MPOBEACHUS PACUETOB a3POAUHAMHYECKHUX,
ra30IMHAMUYECKUX MIPOLIECCOB BHEIIHUX U
BHYTPEHHUX TCUECHUH B PAKETHBIX CHCTEMAX;
pa3paboTku cxem, rpauKoB, IUArpaMM U APYTUX
npodeccrnoHanbHO-3HAYUMBIX U300paKCHHUH,
paboTHI C TEXHUYECKOH TUTEPaTypOid, HAyIHO-
TEXHUYCCKUMH OTYETaMH, CIPABOYHUKAMH U
npyruMu HHGOPMAITMOHHBIMHI UCTOYHUKAMH,
COCTaBJICHHUS MTPOTPaMM KOMITBIOTEPHBIX PACUETOB
ApPOAMHAMUYECKHUX MTapaMETPOB PAKET,
MPUMEHEHHS BBIYUCIUTEIEHON TEXHUKH IS
pEIIeHUs CIIEUAIbHBIX 3a/1a4, BHITOJIHEHUS
WHXCHEPHBIX PACYETOB IO OCHOBHBIM THIIAM
npodeccHOHANBHBIX 3a/1ad, pa3padoTKH MIaHOB
MCCJICIOBAHMM, BBITIOJIHEHHSI SKCTICPUMEHTOB.

4. O0bém M BHABI YUeOHOH PadOTHI




OO6mas TpyaA0eMKOCTh TUCHUILUIMHBI cocTaBiseT 3 3.e., 1

KOHTAKTHOM paboThI

08 4., 48,25 4.

Pacnpenenenne o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
6
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 24 24
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (FITN) IPYTHE BHIIBI
aynuTopHbIX 3aHsaTui (I13) 24 24
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 53,75 53,75
C IPUMEHEHUEM JIUCTAHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTUI
BrinosnHeHNE KOHTPOJIBHBIX 3aIaHUH 33,75 33.75
[ToxroroBka k 3adery 20 20
KoHcynpranyy u npoMexyTo4Hast aTTecTalus 6,25 6,25
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4er

5. CoaeprkaHue TUCHMIITIMHBI

OO6beM ayTUTOPHBIX 3aHATUN
pajzgena HaunmeHnoBanue pa3aenoB IUCHUILIMHbI 110 BUJAM B 4acax
Beero |JI| II3 | JIP
1 [Taket mporpamm MathCad 11st BEITOTHEHHS] MAaTEeMaTHYECKUX ) ol 2 0
pacueToB
) Marpuynas (110pMYJ'II/IpOBKa COOTHOLIEHUH TEOPUH YIIPYTOCTU U 4 21 9 0
CTPOUTEILHON MEXAHUKH JIETATEJIbHBIX allllapaToB
3 OCHOBHBIE IOHATHUS BApPUALIMOHHBIX METOJIOB B MEXAHUKE ) > o 0
CIUIOIIHBIX CpeJl
4 |MaTtpuuHblii METOJ NEPEMEIIECHUN JJIsi CTEPIKHEBBIX CUCTEM 4 2| 2 0
5 |MeTrox KOHEUHBIX JIEMEHTOB B MEXaHUKE KOHCTPYKIUN 4 2| 2 0
6  |KoHeuHble 371EMEHTBHI CIUIOIIHOM CPEbl 8 4| 4 0
7 [UucneHHOE MHTETPUPOBAHUE B METO/E KOHEYHBIX DJIEMEHTOB 8 4| 4 0
8  |CooTHolIEHNS METO/Ia KOHEYHBIX JIEMEHTOB B 3a7adaxX JUHAMHUKU 8 41 4 0
OCOOEHHOCTH MPAKTUYECKHX PACU€TOB C HCIOIb30BAHUEM
9  |mporpaMMHOr0 KOMILJIEKCA KOHEYHO-3JIEMEHTHOI'O aHAIN3a 8 4| 4 0
ANSYS
5.1. Jlexknun
Ne Ne Koa-
nexumlpassiena HanmenoBaHMe nim KpaTKoe COAEpKaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
| > Marpuynast opMyJIHpOBKa COOTHOIIEHUN TEOPUH YIPYTOCTH U CTPOUTEIHHON )
MEXaHUKH JIETAaTEIbHBIX allllapaToB
2 3 |OcHOBHBIE NOHATHUS BAPUALMOHHBIX METOIOB B MEXAHUKE CIUIOIIHBIX CPEJ 2
3 4  |MarpuyHbI METO MEPEMEIICHHUM I CTEPKHEBBIX CUCTEM 2




4 5 |MeTrox KOHEUHBIX JIEMEHTOB B MEXaHUKE KOHCTPYKIUN 2
5 6  |KoHeuHbl€ IEMEHTHI CIUIOIIHON CPEbl 4
6 7 |YuciaeHHOE UHTETPUPOBAHUE B METOJIE KOHEUYHBIX AIEMEHTOB 4
7 8  |CoOTHOILIEHHSI METOAA KOHEYHBIX 3JIEMEHTOB B 3a/1a4aX JUHAMUKHU 4
2 9 Oco0eHHOCTH MPaKTHYECKUX PACUETOB C UCIOIB30BaHUEM IPOTPAMMHOIO 4
KOMIIJIEKCA KOHEYHO-3J1eMEHTHOTo aHanu3a ANSY'S
5.2. llpakTHyecKkue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
HaumeHoBaHue niM KpaTKoe cojiepyKaHue MPaKTUYECKOTro 3aHATUS, CEMUHApa BO
3aHATHA|pa3eNna)
4acoB
1 1 Oco0eHHOCTH UCTIONB30BAaHUS POTPAMMHO-BBIUUCIUTENFHOTO KOMILJIEKCA 5
MathCad ripu BBIITOJTHEHUN MHKEHEPHBIX PACYETOB
) ) KpaTkas XxapakTepucTHKa U COCTaB MIAKETOB, PEAIM3YIOLIUX METOJ] KOHEUHBIX )
HJIEMEHTOB
Pacuer pepmMeHHON KOHCTPYKIIMM MaTPUYHBIM METOZOM HepeMELICHHH.
3 4  [[TocTpoeHne reoMeTpUYECKONs MOAENHN KOHCTPYKIMHU. CHUCTEMBI KOOPAMHAT. 2
MaTpuiibl y3J0BbIX CHJI M cMelIeHui. Pemenne cucremsl ypaBaeHuit MKO.
4 5 |Pacuer (hepMEHHON KOHCTPYKLIHUU METOAOM KOHEUHBIX JIEMEHTOB. 2
5 6 MozenupoBaHue C UCIOJIb30BAaHUEM IUIOCKHUX M MPOCTPAHCTBEHHBIX KOHEUHBIX 4
HrieMeHTOB. OCOOEHHOCTH 3aKPETICHUST MOJIEIIH.
6 7 MojenupoBaHre KOHCTPYKIUH ciioxxHOU popmel. [Ipunoxenue pacnpenenéHHoOMl 4
Harpy3Kku
7 8  |Ompenenenrie COOCTBEHHBIX ()OPM U YACTOT KOHCTPYKLIUU 4
3 9 PacueT HanpsbkeHUH B 000104Kax (MeMOpaHax 1 6akax) HarpyKeHHBIX )
NaBJICHUEM
9 9 Pacuer HanpspKeHM B IUIACTUHE NIPU HArpeBe, HANIPSKEHUH IMCKA IIPU €TI0 )
BpAaIlleHNUH, TPOCTPAHCTBEHHOH (PpepMBbI JIeTaTeILHOTO anmnapara
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesibHasi padoTa CTyIeHTa
Bremmonnenne CPC
Cnucok JutepaTypsl (C yKa3aHHeM Kon-
ITonsun CPC pasnenos, raB, cTpanuil) / cceuika Ha  [CemecTp| BO
pecypc JacoB
Kupssinos, /. B. Mathcad 13 Haubonee
noiH. pyk. /1. B. Kupssnos. - CI16.: BXB-
[TerepOypr, 2006. - X,590 c. (c. 272-298)
bacos, K. A. ANSYS Texkct cnipas.
BrinonHeHre KOHTPOJIbHBIX 3aAaHUI monk30Barens K. A. Bacos. - 2-¢ w3, cTep. 6 33,75
- M.: IMK-IIpecc, 2012. - 639 c. un. (c. ’
556-561) Cerepnung, JI. [Ix. [lpumenenune
MeTOa KOHEUHBIX 37eMeHTOoB [lep. ¢ anr.
A. A. lllecrakoa; [Tox pex. b. E. TTobenpu.
- M.: Mup, 1979. - 392 c. un.
IMoroToBKa K saueTy Cerepmung, JI. [Ix. [Ipumenenue metona 6 20
KOHEUHbIX 1eMeHTOB [lep. ¢ anr. A. A.




[lecrakonra; [Tox pen. b. E. [To6eapu. - M.:
Mup, 1979. - 392 c. un.

6. @OoH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrpaMMbl OCYIIECTBIISCTCS B
cootBercTBHH ¢ [Tonokenrem o OaTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOU IeSITENLHOCTH 00yYarOIIUXCHI.

6.1. KouTpoabubie meponpusitusa (KM)

Ne [ Ce-
KM|mectp

Bun
KOHTPOJISI

HazBanwue
KOHTPOJILHOTO
MEPOIPUATHUS

Bec

Makc.
oaut

[Topsinok HaurcneHus: 0ayuioB

Vuu-
THIBA

eTcs
B [IA

Texymuin
KOHTPOJIb

KonTponrsHoe
3amanue-1

12

12

KoHTposbHOE 33a/JaHHe OCYIIECTBISIETCS Ha
MOCJIETHEM 3aHATUU U3Y4aeMbIX pa3ZesioB
c 1 mo 2. CtyneHTy naercs 3aiada. 3ajada
COCTOMT U3 pacueTHOM U rpaduueckoit
yactu. Ha pemenue 3agaun orBoaurcs 45
MUHYT. [IpH olleHuBaHUM PE3yabTaTOB
MEPOTIPUATHS UCTIONB3yeTCs OaJUTBHO-
pEeUTHHIOBask CUCTEMa OLICHUBAHUS
[PE3yNBTaTOB YIeOHOH e TENFHOCTH
oOyuaronuxcs (yTBep)KJIeHa IPUKa30M
pexTopa ot 24.05.2019 . Ne 179).
Kputepun olleHUBaHMsS PELLICHHS 3aJa4uH: -
pacueT u rpaduuecKasi 4acTh BBITIOIHEHBI
BEpHO — 12 GaJIoB; - pacyeT BhINOJIHEH
BEPHO, rpauuecKkasi 4acTb UMEET
HenoueTsl — 10 6aysioB; - pacyeT umeer
HeJI04YeThl, rpadudecKas 4acTh BHIITOJTHEHA
BEpHO — 8 0aJUIOB; - pacyeT U rpadudeckas
4acTh UMEIOT HeOYeThl — 6 0aJuIoB; -
pacdeT u rpaduyeckas 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oaia; - 3a1a4a He
BbINoMHEHA — 0 GanioB. MakcuMmanbHoOe
KoTM4YecTBO 0aymuioB — 12. Becosoii

ko3 punent meponpustus - 12.
3auTeHO: peUTUHT 00YyUarOIIEeToCcs 3a
MeponpusTie 6osblie nin paseH 60 %.
He 3auTeno: peiftunr oOyvaromerocs 3a
meponpusitiue MeHee 60 %

3a4YCT]

Texymui
KOHTPOJIb

KonTtponbHoe
3ajaHue-2

12

12

KoHTponpHOE 3aaHNE OCYIIECTBIIACTCS HA
MOCJIETHEM 3aHSATUU U3YYaeMbIX Pa3/IeiioB
c 3 o 4. CtyneHTy naercs 3aja4a. 3ajada
COCTOMT M3 PacueTHOM H rpaduuecKoit
yactu. Ha pemmenue 3agauu orBonurcs 45
MUHYT. [Ipy orieHnBaHUM PE3yJbTaTOB
MEPOTIPUATHSI HCTIOIB3YETCSl OAILTEHO-
[PEUTHUHIOBAasI CCTEMa OLICHUBAHUS
[PE3YJIBTaTOB YU4EOHOU NIeATeILHOCTH

o0yuaronmxcst (yTBEpKIeHa MPUKA30M

3a4CT




pextopa ot 24.05.2019 . Ne 179).
Kputepuu olieHUBaHUs pelIeHUs 3aa4u: -
pacueT u rpaduuecKasi 4aCTh BBITOJHEHBI
BepHO — 12 6asuioB; - pacueT BHITIOJHECH
BEPHO, TpaduuecKas 4acTb UMEET
Hefo4ueThl — 10 6aitoB; - pacyeT uMeeT
HCAO0YCThI, rpa(bnqecxaﬁ HacCTb BBIIIOJTHEHA
BEepHO — 8 0aJJIOB; - pacyeT u rpadudeckas
JacTh UMEIOT HEIOYETEI — 6 0alIOB; -
pacuer u rpadguueckasi 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a7a4a He
BbInoHeHa — 0 6amioB. MakcumanbHOe
KonudecTBo 6amioB — 12. BecoBoit

K03 HUITMEHT MEPOTPHATHS - 12.
3auTeHO: peUTHHT 00y4JaroLerocs 3a
MeporpusiTie 6osbiie uin paseH 60 %.
He 3auTeHo: peiftunr oOy4aromerocs 3a
MeponpusaTtue Mmeree 60 %

Texymnii
KOHTPOJIb

KontponbsHoe
3a1anue-3

12

12

KoHTposnbHOE 3a1aH1Ee OCYLIECTBISIETCS Ha
MOCIIETHEM 3aHATUN U3Y4aeMbIX pa3ZesioB
¢ 5 mo 6. CtyzeHTy maercs 3ajada. 3a1aqa
COCTOMT U3 PacueTHOM U rpaduueckoit
yacth. Ha pemenue 3agaum otBoaurcs 45
MUHYT. [IpH olleHuBaHUM PE3yabTaTOB
MEPOIIPUATHS UCTIONIb3yeTCs OaIbHO-
peHTHHTOBAsE CUCTEMA OLIEHUBAHUS
[pe3yabTaTOB YUeOHOM NesSTEIbHOCTU
oOyuaronuxcs (yTBepKJIeHa MPUKa30M
pekTopa ot 24.05.2019 . Ne 179).
Kputepun olleHUBaHMs PEIICHUS 3aJa4uH: -
[pacueT U rpaguyueckasi 4aCcTh BBITTOJIHEHBI
BEpHO — 12 GaIoB; - pacyeT BhINOJIHEH
BEpHO, rpaduueckasi 4acTb UMEET
HenoueTsl — 10 6aysioB; - pacyeT umeer
HEeZ04€eThl, rpaduueckasi YacTh BBIIOJIHEHA
BEpHO — 8 0aJUIOB; - pacyeT U rpaduyeckas
4acTh UMEIOT HEJI0UEeThl — 6 OaIlIoB; -
pacuet u rpaduyeckas 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a1a4a He
BhINoNHeHa — 0 GanioB. MakcuMmanbHoOe
KoJm4yecTBO OaisioB — 12. Becosoii

K03 UIIEHT MeponpHsThs - 12.
3a4TeHo: peUTUHT 00ydarolerocs 3a
MepornpusTie 6osblie win paseH 60 %.
He 3auteno: peTHHT oOyyaromierocs 3a
Mmeponpusitue MeHee 60 %

3a4CT

Texymnii
KOHTPOJIb

KontponbsHoe
3aaHue-4

12

12

KoHTpoabpHOE 33ajaHNE OCYIIECTBIISIETCS Ha
MOCJICTHEM 3aHSATHUU N3YYaeMBbIX Pa3/IeiioB
c 7 no 8. CtyneHTy naercs 3ajada. 3ajiaqya
COCTOMUT M3 pacueTHOI U rpaduyeckoit
yactu. Ha pemenue 3agaumn orsoaurcs 45
MUHYT. [Ipu orieHnBaHUM Pe3yIbTaTOB
MEPOTPUITUS UCTIONB3YETCsI OaIbHO-
[PEUTHUHIOBAsI CHCTEMA OLICHUBAHUS
pE3yIbTaTOB YUeOHOM e TEIBHOCTH

oOy4arommxcs (yTBepKIeHa MPUKa30M

3a4YCT]




pextopa ot 24.05.2019 . Ne 179).
Kputepuu olieHUBaHUs pelIeHUs 3aa4u: -
pacueT u rpaduuecKasi 4aCTh BBITOJHEHBI
BepHO — 12 6asuioB; - pacueT BHITIOJHECH
BEPHO, TpaduuecKas 4acTb UMEET
Hefo4ueThl — 10 6aitoB; - pacyeT uMeeT
HCAO0YCThI, rpa(bnqecxaﬁ HacCTb BBIIIOJTHEHA
BEepHO — 8 0aJJIOB; - pacyeT u rpadudeckas
JacTh UMEIOT HEIOYETEI — 6 0alIOB; -
pacuer u rpadguueckasi 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a7a4a He
BbInoHeHa — 0 6amioB. MakcumanbHOe
KonudecTBo 6amioB — 12. BecoBoit

K03 HUITMEHT MEPOTPHATHS - 12.
3auTeHO: peUTHHT 00y4JaroLerocs 3a
MeporpusiTie 6osbiie uin paseH 60 %.
He 3auTeHo: :pedTHHT 00yuaromierocs 3a
MeponpusaTtue Mmeree 60 %

Texymui
KOHTPOJIb

KontponbsHoe
3a/aHue-5

12

12

KoHTposnbHOE 3a1aH1Ee OCYLIECTBISIETCS Ha
MOCJIEAHEM 3aHATHH 110 pasaeiny 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 YUeOHOM NesSTEIbHOCTU
oOyuaronuxcs (yTBepKJIeHa MPUKa30M
pekTopa ot 24.05.2019 . Ne 179).
Kpurtepun onieHMBaHUs PELLIEHUS 3aa4uu: -
[pacueT U rpaguyueckasi 4aCcTh BBITTOJIHEHBI
BEpHO — 12 GaIoB; - pacyeT BhINOJIHEH
BEpHO, rpaduueckasi 4acTb UMEET
HenoueTsl — 10 6aysioB; - pacyeT umeer
HEeZ04€eThl, rpaduueckasi YacTh BBIIOJIHEHA
BEpHO — 8 0aJUIOB; - pacyeT U rpaduyeckas
4acTh UMEIOT HEJI0UEeThl — 6 OaIlIoB; -
pacuet u rpaduyeckas 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a1a4a He
BhINoNHeHa — 0 GanioB. MakcuMmanbHoOe
KoJm4yecTBO OaisioB — 12. Becosoii

K03 UIIEHT MeponpHsThs - 12.
3a4TeHO: peUTHHT 00YUaIOIIETOCs TI0
mucumuinHe Oonble wiu paBeH 60 %.

He 3auteHo: pedTUHT 00y4aroierocs mno
nucrumniae Menee 60 %

3a4CT

IIpome-
KyTOUHAas
aTTecTanus

Meponpusrue
IIPOMEKYTOYHOU
aTTeCTalluM B BUJE
3ayera
(MMChbMEHHBII
ompoc)

40

[IpoMexyTouHas arTecTanus BKIOYAET B
ce0st mucbMeHHbIN onpoc. KonTponbHoe
MEPOIPUIATHE TPOMEKYTOUHON aTTECTALUN
POBOJSATCS BO BpeMs caadu 3aueta. [Ipu
OLICHMBAHUU PE3YJITATOB MEPOIIPHUSITHS
UCIIOJIb3yeTCs OAJUIBHO-PEUTUHIOBas
CHUCTEMA OLICHUBAHMSI PE3YIBTATOB
y4eOHOM e TeIbHOCTH 00y4aroIIuXCs
(YyTBep K /1eHa MPUKA30M PEKTOpa OT

24.05.2019 1. Ne 179). IlpenogaBateinto

3a4YCT]




Mepornpusatus - 40.

nmucramanae MeHee 60 %

[IPEIOCTABIIAETCA [IPABO 331aBaTh
00y4aronMMcst TOMOTHUTEIbHbIE BOMPOCHI
B paMKax MPOrpamMMbl TUCHUILTAHBI.
[T1ucbMEHHBIN ONPOC U3 5 BOMPOCOB B
ounere. Bpems, otBenenHoe Ha omnpoc -40
MUHYT. [IpaBUIBHBINA OTBET HA BOIPOC
cooTBeTCTBYET § Oamnam. YacTuuHO
MPaBUJIBLHBIN OTBET COOTBETCTBYET 5 Oasty.
HenpaBuiIbHBIN OTBET HAa BOIIPOC
cootBeTcTBYET () 6amioB. MakcumanbHOE
KonuaecTBO 0amioB — 40. MakcuManbHOE
KOJIMYECTBO OAJIIOB 3a MPOMEKYTOUHYIO
arrecraruio — 40. BecoBoit koappuumeHT

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

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
IIPOMEKYTOYHOU IIpouenypa nposeneHus Kpurepun
P Y P ypatp OIICHUBAHUS
arTecTaluu
[TpomexxyTouHas aTTecTaius BKIIOYaeT B C€0sl MUChbMEHHBII
onpoc. KoHTponbHOE MeponpHUsATHE TPOMEKYTOUHON aTTECTALNN
IIPOBOJIATCS BO BpeMs cAauu 3aueTa. [Ipu olieHnuBaHumn
PE3YIABTATOB MEPOIIPUATHS UCTIONB3YETCS OaTbHO-PEUTHHTOBAS
CUCTEMa OLICHUBAHMSI PE3yIbTaTOB yUeOHOU NeATEIbHOCTU
oOydaromuxcs (yTBepKaeHa prKa3oM pekropa ot 24.05.2019 1.
Ne 179). [IpenonaBaresto mpeaoCTaBISIETCS IPABO 3a/1aBaTh
00yYaronmMcst TOMOTHUTEIbHbIE BOMPOCHI B paMKaxX MPOrpaMMbl
YHIarotil A . p P porp B cootBeTcTBUM C
— JUCHUTUTAHEL. [TMcbMEHHBIN Onpoc U3 5 BOIIPOCOB B OHIIETE. 2526
Bpewms, otBenenHoe Ha onpoc -40 MuHyT. [IpaBuiibHBIN OTBET Ha e
[Tonoxxenust

BOTIPOC COOTBETCTBYET 8 Oaymtam. YacTUIHO PABMIILHBIN OTBET
COOTBETCTBYET 5 O6amny. HenmpaBuiabHBINH OTBET Ha BOIIPOC
cootBeTcTBYeT 0 6aymoB. MakcuMabHOE KOJTMYECTBO OAIIIOB —
40. MakcumanbHOE KOJIMYECTBO 0AJNIOB 32 IPOMEKYTOUHYIO
arrecranuto — 40. Becooii koaunment meponpustus - 40.
3a4TeHo: PeUTHHT 00yYarOIIEerocs Mo TUCIUILIMHE OOJbIIE HIN

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

menee 60 %

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

Ne KM
Kommereniuu Pesynbrarsl 00ydeHus
12]314(5]6
3HaeT: TEOPETUYECKUE OCHOBBI METO/1a KOHEUHBIX 3JIEMEHTOB; XapaKTEPUCTUKHI
OIIK-5 COBPEMEHHBIX TPOrPAMMHBIX MAKETOB, PEATU3YIOIINX METO/ KOHEUHBIX HH
HIIEMEHTOB
‘YMeeT: MOICIUPOBATH JICMCHTLIL KOHCprKL{I/Iﬁ JICTATCJIBHBIX aIlllapaToB C
OIIK-5 WCIIOJIb30BaHUEM OJHOMEPHBIX, INTOCKUX U MTPOCTPAHCTBEHHBIX KOHEUHBIX HH [
DJICMCHTOB
OITK-5 MMeeT npakTUUECKUi OMbBIT: PEIICHUS 3a]]a4 METOJIOM KOHEUHBIX 3JIEMEHTOB ARNREA
[MpU MPOBEACHNH MMPOCKTUPOBOYHBIX U MPOYHOCTHBIX paCd€TOB C IMOMOIIIBIO




| |COBp€M€HHLIX KOHCYHO-3JICMCHTHBIX IPpOTpaMM | | | | | | |

TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

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

IleuaTHasi yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:
1. 3enkeBud, O. Koneunslie aneMeHnTsl U annpokcumanus O. 3enkesuy, K.
Moprasn; Ilep. ¢ anrin. b. M. KBacosa; [Ton pen. H. C. baxsanosa. - M.: Mup, 1986. -
318 c. umn.
2. Cerepaung, JI. Ix. [TpuMmeHenne MeTo/1a KOHEUHBIX AeMeHTOB [lep. ¢
anr1. A. A. lllecrakosa; [Tox pexn. b. E. [To6enpu. - M.: Mup, 1979. - 392 ¢. un.
3.  bBacos, K. A. ANSYS Texkct cnpas. nons3oBarens K. A. bacos. - 2-¢
u3a., crep. - M.: JIMK-IIpecc, 2012. - 639 c. ni.

0) OononHumenvbHas 1umepamypa:
1. Ilyn, T. E. ITpukiaaHbie YUCICHHBIE METO/IbI B (DU3UKE U TEXHUKE
[Texcr] T. E. lllyn ; nep. ¢ aum. C. FO. Cnasanosa ; nox pea. C. I1. Mepkypsena. -
M.: Bricmas mkona, 1990. - 254 c. .

8) omeuecmeenHvle U 3apyOedHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 Oubiuomexe:
1. Bectnuk FOYpI'Y, "Marematnueckoe MOIEIUPOBAHUE U
nporpaMMHpoBaHue"
2.  Becrtuuk FOYpl'Y, "Mamunoctpoenune"

2) MemoouuecKue yKasaHus 0s Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. BapuaHTbhI KOHTPOJIbHBIX 33/IAHUI

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
1. BapuaHTbI KOHTPOJIBHBIX 33JIAHUN

JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs JOKYMEeHTAIlUsA

HaumenoBanue
Bu ecypca B
No g peeyp . bubnmorpaduyeckoe onrcanme
JTUTEPaTyPhI AIIEKTPOHHOH
dbopme
['onoBanoB, A.. MeTo/l KOHEYHBIX PJIEMEHTOB B CTAaTUKE U
DIEKTPOHHO- TMHAMHKE TOHKOCTEHHBIX KOHCTPYKIUU. [ DIEeKTPOHHBII
1 OcHoBHas OnOIMOTeUHAS pecypc] / A.W. Tonoanos, O.H. Tronenera, A.D.
nuTeparypa cuctema HIurabyTanHOB. — DJEeKTpoH. AaH. — M. : ®usmarnut, 2006.
n3narenbeTBa Jlanb — 389 ¢. — Pexxum nocrtymna: http://e.lanbook.com/book/50293
— 3an1. ¢ 3KpaHa.
KotoBuu, A.B. Pelenue 3a1au Teopuu ynpyroctd METOA0M
DIIEKTPOHHO- N
ononHuTenbHas [GuoHOTeuHAS KOHEUHBIX JIEMEHTOB. [ DneKTpoHHBIN pecypc] / A.B. KotoBuu,
2 1.B. CrankeBny. — OnekTpoH. gadH. — M. : MI'TY um. H.O.
nmuTepaTypa cuctema
baymana, 2012. — 106 c. — Pexum goctyna:
n3naresbeTBa JlaHb
http://e.lanbook.com/book/52244 — 3arn. ¢ skpaHa.
3 JlononHuTeNbHAS | JNEKTPOHHO- Temuc, KO.M. Pacuet HanpsikeHHO-1e()OPMUPOBAHHOTO
JTUTEPATypa OonbImoTeyHas COCTOSTHUSI KOHCTPYKIIUI METOJOM KOHEYHBIX DJIEMEHTOB.




cucreMa [Dnexrponnsii pecypc] / FO.M. Temuc, X.X. A3mMeToB. —
n3narenbceTBa Jlanp (QnektpoH. gaH. — M. : MI'TY um. H.O. baymana, 2012. — 51

c. — Pexxum mocryma: http://e.lanbook.com/book/52253 —
3ar1. ¢ 3KpaHa.

IlepedeHb UCTIONB3YyEMOIO TPOrPAMMHOTO OOECIICUEHMS:

b NS

Microsoft-Windows(0eccpouHo)

Microsoft-Office(6eccpouno)

PTC-MathCAD(6eccpouno)

ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,

CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

[Tepedenpb ucnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TaHHBIX U UH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

OcHoBHOE 000pyI0BaHNE, CTEHBI, MAKEThI, KOMITBIOTEpHAS TEXHUKA,

o Ne
Bun 3anstuit Ay MpeayCTaHOBICHHOE MPOTpaMMHOE 0OecTiedeHre, UCTIONb3yeMOoe s
il pPa3IMYHBIX BUJIOB 3aHSATUI
306
Jlekunn 2) Kommnbrorep, mpoekTop.
[IpakTuueckue 109 [Knacc BBIUMCIUTEIBHON TEXHUKH OCHAIIEHHbINH coBpeMeHHbIMU [1K.

3aHATUA 1 CCMUHAPBI

2

[Tporpammuoe obecrieuenue: Microsoft Office, MathCad, ANSYS




