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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-2 CnocobeH mOHUMATh PUHIUIBL PA0OTH  [1ehopMUpOBaHHs KOHCTPYKIIHH, MOACITHPOBATH
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

3. Mecro iucuuninHbl B crpykrype OII BO

HepequL nMpeAICCTBYIOMNUX NUCIUITIINH, Hepequb nociacayromux IuCUuIlInH,
BHJIOB PabOT yueOHOTO I1aHa BHJIOB paboT

1.0.22 CoBpemeHHbIe porpaMMHbIe KOMIUIEKCHI,  (1.0.27 KoMmbroTepHBIM HHKEHEPHBIA aHAN3
1.0.13 NudopMaIinoHHbIE TEXHOJIOTHH KOHCTPYKLIMI aBUALTMOHHOW U PAKETHON TEXHUKHU




TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yabTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.22 CoBpeMeHHbIE MPOrPAMMHbBIE KOMILJIEKCHI

3HaeT: OCHOBBI KOHCTPYUPOBAHUS J€Tallel, y3JI0B,
MEXaHNU3MOB U COEJUHEHHUH C UCII0Ib30BaHUEM
TBEP/IOTEILHOTO KOMIIBIOTEPHOTO MOJICIIMPOBAHMUSI B
COOTBETCTBUE C €AMHOU CUCTEMON KOHCTPYKTOPCKON
TOKYMEHTAIMU 1 Ha 6a3e COBPEMEHHBIX
[IPOrPaMMHBIX KOMILIEKCOB, OCHOBBI
KOHCTPYHUPOBAHUS JeTallel, Y3JI0B, MEXaHU3MOB U
COEIMHEHUH C UCII0JIB30BAaHUEM TBEPAOTEIBHOIO
KOMITbIOTEPHOTO MOJICJINPOBAHUS B COOTBETCTBUE C
€MHOM CUCTEMOM KOHCTPYKTOPCKOH JOKYMEHTALMH
1 Ha 0a3e COBPEMEHHBIX IPOIPAMMHBIX KOMIUIEKCOB
'YMeeT: BBINOJIHATH rpadudeckyro paboTy B
COOTBETCTBUHU C HOPMaMH €JUHON CUCTEMOU
KOHCTPYKTOPCKOM TOKyMEHTallUH C
MCII0JIb30BaHUEM KOMITbIOTEPHBIX TEXHOJOTUH;
pa3padarbIBaTh KOHCTPYKLUIO JAeTajel y3/I0B U
OTJEJIbHBIX MEXaHU3MOB PAKETHON U paKeTHO-
KOCMUYECKOH TeXHUKH, BBIIOIHATh TPaQUUECKYIO
paboTy B COOTBETCTBUU C HOPMaMU €AHMHOU
CUCTEMOI KOHCTPYKTOPCKOM TOKYMEHTALMH C
MCII0JIb30BaHUEM KOMITbIOTEPHBIX TEXHOJOTUH;
pa3padareiBaTh KOHCTPYKLUIO AeTajel y3/I0B U
OTJIEJIbHBIX MEXaHU3MOB PAKETHON U paKeTHO-
KOCMHMYECKOHN TeXHUKHU VIMeeT MpakTU4eCKUi OIIBIT:
[paboThI B CTAaHAAPTHBIX MPOTPAMMHBIX KOMILIEKCOB
Pa3IMYHOIO BUJIA M HA3HAYCHMSI; HABBIKAMU
KOHCTPYHUPOBAHHUS y3JI0B U arperaroB pakeTHOW U
PAKETHO-KOCMUYECKOM TEXHUKH, paOOTHI B
CTaHAAPTHON IPOrPaMMHBIX KOMIUIEKCOB
Pa3IMYHOIO BUJIA M Ha3HAYCHMSI; HABBIKAMU
KOHCTPYHUPOBAHHUS y3JI0B U arperaroB pakeTHOW U
PaKETHO-KOCMMUYECKON TEXHUKU

1.0.13 NudopmanimoHHbIe TEXHOIOTHH

3HaeT: OCHOBHBIE MOHATUS UH()OPMATUKU U
UH(OPMAITMOHHBIX TEXHOJIOTHIA; HAa3HAYCHHE
Pa3JIMYHBIX TPOTPAMMHBIX CPEJICTB, IPUMEHAEMBIX
[IPU IPOEKTUPOBAHUU COOTBETCTBYIOIINX OOBEKTOB;
NPUHLMIBI QYHKIIMOHUPOBAHUS IN100ATBHOM ceTH
HHTepHEeT, MPOTOKOJIBI 0OMeHa nH(popManuen B
MHTepHeTe; MeTO/Ibl U MpoLecchl cOopa, nepenauu,
00pabOTKM M HAKOIUICHUSI HH(DOPMAIIH; 3aKOHBI U
METO/1bl HAKOIUIEHUS, IIepeau U 00paboTKU
UH(OPMAIUH C TIOMOIIHIO KOMITBIOTEPA, OCHOBHBIE
HOHATHS UH(OPMATUKU U NHPOPMALIMOHHBIX
TEXHOJIOTUI; HABBIKU U MPUEMBI
POTrpaMMUPOBAHMS HA PA3JIMUHBIX SI3bIKaX YMeEET:
pa3paboTraTh OO0 CTPYKTYpPY WH(POPMALIMOHHOM
CUCTEMBI Il aBTOMaTH3alM1 IPOLIECCOB
pa3pabOTKU U3ENNi; UCII0Ib30BaTh IPOrPaMMHBIE

CPCACTBA IIPpU IMPOCKTUPOBAHHNU W UCCIICAOBAHUAX




[PAKETHO-KOCMHUYECKON TEXHUKH; TIOJIb30BAaThCS
CUCTEeMaMH MOMCKa MHPOPMALIUN; UCTIOIb30BaTh
BO3MO>XHOCTH BBIUYHCITUTEILHON TEXHUKH U
IPOrpaMMHOTO 0OecTIeYeHH s VISl pelIeHHs 3a/1a4
00paboTKH MHPOPMAIINH, COCTABISTH aJITOPUTMBI U
KOMITBIOTEPHBIE TPOrPaMMBbI Ha PA3JIMYHBIX A3bIKaX
MIPOTPaMMUPOBAHUS, PEATU3YIOIINE U3yUEHHBIE
METO/Ibl, IPOBOJUTH UX OTIIAJIKY, TECTUPOBAHUE U
WCIIOJIB30BaTh €€ IS peIIeHUsI KOHKPETHOM3a1auu
NMeeT mpakTHYEeCKUI OMBIT: BIAJEHUS PUEeMaMU
MOCTPOEHUS HHPOPMAIIMOHHBIX CHCTEM B
npodeccuoHaNbHOMN 1eATeIbHOCTH, OCHOBHBIMU
MeTonamMu padotsl Ha [I9BM ¢ npukiaaHeIMu
[IPOTrPaMMHBIMU CPEJICTBAMHU; UCTIOJIb30BaHHUS
COOTBETCTBYIOIIHMX MTPOTPAMMHBIX CPEACTB U
pa3IMYHBIMU IOUCKOBBIMU cucTeMaMu B MIHTepHeTe
U1 pELIEHUS 3a/]1a4 [IPOCKTUPOBAHUS PAKETHO-
KOCMUYECKON TEXHUKH., COCTABICHHUS
KOMITBIOTEPHBIX IPOTPAMM Ha Pa3IMUHBIX S3bIKAX
[IPOrpaMMUPOBAHUS, IPOBEACHUS OTIAIKH,

TCCTUPOBAHUS IJId PCIICHU A KOHKpCTHOfI 3aga4u

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO0m1ast TpyA0€MKOCTh TUCHUIUIMHBI cocTaBseT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOU paboThI

Pacnpenenenue o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
6
O61mas Tpy10EMKOCTb AUCIUTIIINHBI 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 IPUMEHEHHUEM JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOT M
BrinonHeHne KOHTPOJIBHBIX 3aAaHUI 33,75 33.75
[TonroroBka k 3a4eTy 20 20
KoHcynpranyy u npoMexyTo4Hast aTTeCcTalus 6,25 6,25
Bu koHTpoJIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - 3a4eT

5. ConepkaHue TUCHMIIIMHBI

Ne
paznena

O0beM ayTUTOPHBIX 3aHATUH

HaumeHnoBanue pa3znenoB JuCHUILUIMHBI 110 BUAaM B 9acax

Bcero J| 113 | JIP

1 |[Taker nporpamM MathCad st BbIOJIHEHHSI MAaTEeMaTHYECKUX 2 0] 2 0




pacueToB
) MatpuuHas (IiOpMYJ'II/IpOBKa COOTHOIIEHUI TEOPUU YIIPYTOCTH U 4 2| 2 0
CTPOUTEIILHON MEXaHUKH JIETATeIIbHBIX alapaToB
3 (OCHOBHBIE TTOHITHS BAPUAITMOHHBIX METOJIOB B MEXAHHUKE ) ) 0 0
CIUIOILLIHBIX CPEL
4  |MarpuyHbIii METO IEPEMEIICHHM IS CTEP’KHEBBIX CUCTEM 4 2 2 0
5 [MeTo KOHEYHBIX PJIEMEHTOB B MEXaHUKE KOHCTPYKIIUMA 4 2 2 0
6  |KoHeuHbIE 2IEeMEHTHI CIIOMIHON CPEJIbl 8 41 4 0
7  [UucneHHOE MHTETPUPOBAHHUE B METO/IE KOHEYHBIX 3JIEMEHTOB 8 4| 4 0
8 |CoorHOLIEHNS METOIAa KOHEUHEIX DJIEMEHTOB B 3aJauyaX JUHAMUKU 8 4 4 0
Oco0eHHOCTH MPAKTUIECKUX PACUETOB C UCTIOIb30BAaHUEM
9  |mporpaMMHOT0O KOMIUIEKCA KOHEYHO-3JIEMEHTHOIO aHAJIN3a 8 41 4 0
ANSYS
5.1. Jlekuuu
Ne Ne Kox-
nexuuulpasena HaumeHnoBanue wim KpaTkoe Cofep>KaHne JIEKITMOHHOTO 3aHITHS BO
4acoB
1 ) MatpudHasi popMyITUPOBKA COOTHOIICHHH TEOPUH YIIPYTOCTH M CTPOUTEITHHOM )
MEXaHUKHU JIETATEJIbHBIX anmnapaTroB
2 3 |OcHOBHBIE IOHATHUS BAPHALMOHHBIX METOJIOB B MEXAHUKE CILIOIIHBIX CPEJ 2
3 4 [MarpuyHbIil METOA MEPEMEILIEHUN SISl CTEPKHEBBIX CUCTEM 2
4 5 |MeTrox KOHEYHBIX IEMEHTOB B MEXaHUKE KOHCTPYKIUI 2
5 6  |KoHeuHbIe 3JIEMEHTHI CIUIOIIHON CPEJIbI 4
6 7 [UuclieHHOE MHTETPUPOBAHUE B METOJI€ KOHEUHBIX 2JIEMEHTOB 4
7 8  |[CooTtHomIeHNs MeTOa KOHEYHEBIX DJIEMEHTOB B 3aJadyax JUHAMHUKHA 4
2 9 OCcOOEHHOCTH MPAKTHYECKUX PACUETOB C UCTIOIB30BAHUEM MPOTPAMMHOTO 4
KOMILIEKCa KOHEUHO-31eMeHTHOro aHanmm3a ANSYS
5.2. llpakTHyecKne 3aHATHSA, CEMUHAPBI
Ne Ne Koz-
sansuspascna HanmeHnoBaHue Ui KpaTkoe cofiepKaHue MPakTUYECKOro 3aHATHsI, CeMUHapa BO
JacoB
1 1 Oc00EHHOCTH UCTIONB30BaAHUS MPOTPAMMHO-BBIYHCIUTEIFHOTO KOMITJIEKCA 5
MathCad ripu BBITTOTTHEHUN HHXEHEPHBIX PACYETOB
) ’ Kparkast xapakTepuCTHKa U COCTaB MMAKETOB, PEATU3YIOLIUX METO KOHEUHBIX )
JIEMEHTOB
PacueT ¢epMEeHHOM KOHCTPYKIIUH MATPUIHBIM METOIOM MIEpEMEIIECHU.
3 4 |[TocTpoeHue reOMETPUIECKONS MOJIETN KOHCTPYKIMHU. CUCTEMBI KOOPAUHAT. 2
MaTtpuilsl y37I0BBIX CUJI M cMeleHuil. Pemmenne cucremsl ypaBHenuit MKDO.
4 5 |Pacuer hepMEHHON KOHCTPYKIIUU METOJOM KOHEUHBIX DJIEMEHTOB.
5 6 MojennpoBaHue ¢ UCIIOJIb30BAaHUEM TIIOCKUX M MPOCTPAHCTBEHHBIX KOHEUHBIX
heMeHTOB. OCOOCHHOCTH 3aKPEeTICHUS MOJIEIIH.
6 7 MojennpoBaHre KOHCTPYKIUH cioxHoU Gopmel. [Ipunoxenue pacnpenenéHHoOM 4
Harpy3Ku
7 8  |Ompenenenne cOOCTBEHHBIX (POPM M 4aCTOT KOHCTPYKITUU 4
3 9 Pacuer HanpspkeHnit B 00010ukax (MeMOpaHax U 0akax) Harpy>KEHHBIX 5
TaBICHUEM
9 9  |Pacuer HampsKEHMI B IUIACTHHE NPU HATPEBE, HANPSKEHUN JUCKA TP €10 2




|BpaIJ_IeHI/II/I, MIPOCTPAHCTBEHHOM (DepMBI JIETaTEIBHOTO armapara

5.3. JlaboparopHbie padoThI

He npenycmorpeHnsl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA

Brimonuenue CPC

ITogsun CPC

Crnucox nureparypsl (¢ yKkazaHUEM
pas3zernos, IiaB, CTPAHMUIL) / CChUIKA Ha

peCypc

Koi-

CemecTp| BO

JaCcoB

BrinosHEHNE KOHTPOJIbHBIX 3aIaHUI

Kupbsnos, /. B. Mathcad 13 Hau6onee
noid. pyk. 1. B. Kupssnos. - CI16.: BXB-
[TetepOypr, 2006. - X,590 c. (c. 272-298)
bacos, K. A. ANSYS Texkcr cripas.
nonb3oBarens K. A. bacos. - 2-e uzn., crep.
- M.: IMK-IIpecc, 2012. - 639 c. umn. (c.
556-561) Cerepnunn, JI. Jx. [lpumenenune
METO/a KOHEUHBIX 37eMeHTOB [lep. ¢ aHr.
A. A. lllecrakosa; [lox pen. b. E. [To6enpwu.

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

33,75

[TonroroBka K 3adery

Cerepnung, JI. /Ix. [Ipumenenue metona
KOHEUHBIX 1eMeHTOB [lep. ¢ anrm. A. A.
[lecrakona; [lox pen. b. E. [To6eapu. - M.:
Mup, 1979. - 392 c. ui.
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6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

HpOMe)I(yTO‘IHOﬁ arTeCcralmmn

KOHTpOJ'II) Ka4yCCTBa OCBOCHMUA O6pa3OBaT€HBHOﬁ IMporpaMmsal OCYIICCTBIICTCA B
cooTtBeTCcTBUM ¢ IlonoxxeHuem o 6aHHBHO-p€ﬁTHHFOBOﬁ CUCTCMC OLICHUBAHUA PC3YJIILTATOB

y4eOHOM JESITEIIbHOCTH 00YyJarOIINXCS.

6.1. Kontpoabubie meponpusitus (KM)

Hazsanue
KOHTPOJIBHOTO
MEPOTIPUSITHS

Ne | Ce-
KM |mectp

Bun
KOHTPOJISA

Bec

Makc.
Oasn

[Nopsinok HauncneHus 6ayIoB

Yuu-
THIBA

ercs
B [1A

Texyuui
KOHTPOJIb

KonTtponbsHoe
3aganue- 1

12

KoHTposibHOE 3a1aHKE OCYLIECTBIISIETCS HA
MOCJIETHEM 3aHATHH U3y4aeMbIX Pa3zesioB
c 1 mo 2. Crynenry naercs 3ajada. 3ajiaqya
COCTOWT U3 paCYETHOU U rpadudecKoit
yactu. Ha pemenue 3anaun orBoaurcs 45
MuHYT. [Ipy onieHMBaHUM pe3yIbTaTOB
MEPOIIPUATHSI UCTIONIb3YETCs OaIbHO-
[PEUTHHIOBas CUCTEMa OLIEHUBAHUS
[PE3yNbTaToOB Y4eOHOH e TeNbHOCTH
oOydarormuxcs (yTBepKIeHa MTPUKa30M
pextopa ot 24.05.2019 . Ne 179).

Kputepuu olleHUBaHUs PellIeHuUs 3aa4u: -

3a4CT




pacueT u rpaduueckasi 4aCTh BBITOJHEHBI
BepHO — 12 6asuioB; - pacueT BHITIOJHECH
BEPHO, TpaduuecKas 4acTb UMEET
Hefo4eThl — 10 6aitoB; - pacyeT uMeeT
HCAO0YCTHI, rpaqmquKa;I HacCTb BBIIIOJIHEHA
BEepHO — 8 OAJIJIOB; - pacyeT u rpadudeckas
JacTh UMEIOT HEIOYETEI — 6 0alIOB; -
pacuer u rpadguueckasi 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a71a4a He
BbInoHeHa — 0 6amioB. MakcumaibHOE
KonnaecTBo 6amioB — 12. BecoBoit

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

Texymui
KOHTPOJIb

KontponbsHoe
3a/1aHue-2

12

12

KoHTposnbHOe 3a1aH1€e OCYLIECTBISIETCS Ha
MOCIIETHEM 3aHATUN U3Y4aeMbIX pa3ZesioB
¢ 3 mo 4. CtyneHTy naercs 3ajada. 3ajiaqya
COCTOMT U3 pacueTHOM U rpadudeckoit
yacth. Ha pemenue 3agaum otBoaurcs 45
MUHYT. [IpH olleHuBaHUM PE3yabTaTOB
MEPOIIPUATHS UCTIONIb3yeTCs OaIbHO-
[peTHHTOBAsE CUCTEMA OLIEHUBAHUS
[pe3yabTaTOB Y4eOHOM NeATEIbHOCTU
oOyuaronuxcs (yTBepKJIeHa MPUKa30M
pekTopa ot 24.05.2019 . Ne 179).
Kputepun olleHUBaHMs PELICHUS 3aJa4uH: -
[pacueT U rpaguyueckasi 4acTh BBIITOJIHEHBI
BEpHO — 12 GasIoB; - pacyeT BhINOJIHEH
BEpHO, rpaduueckasi 4acTb UMEET
HenoueTsl — 10 6aysioB; - pacyeT umeer
HEeZ04EeThl, rpaduueckasi YacTh BBIIOJHEHA
BEpHO — 8 0aJUIOB; - pacyeT U rpaduveckas
4acTh UMEIOT HEJI04eThl — 6 0aIlsIoB; -
pacuet u rpaduyeckas 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a/1a4a He
BhINoHEHA — () OanioB. MakcuManbHoOe
KoJm4yecTBO OaisioB — 12. BecoBoii
K03(UIIEHT MeponpHsThs - 12.
3a4TeHo: peUTUHT 00ydarolerocs 3a
MepornpusTie 6osblie win paseH 60 %.
He 3auteno: peTHHT oOyyaromierocs 3a
Mmeponpusitue MeHee 60 %

3a4CT

Texymnii
KOHTPOJIb

KonTponrsHoe
3aJaHue-3

12

12

KoHTpoabpHOE 33a1aHNE OCYIIECTBIISIETCS Ha
MOCJICTHEM 3aHSATHUU N3YYaeMBbIX Pa3/IeiioB
¢ 5 no 6. CtyneHTy naercs 3ajada. 3ajiaqya
COCTOMUT M3 pacueTHOM U rpaduyeckoit
yactu. Ha pemenue 3amgaun orBoautcs 45
MUHYT. [Ipu orieHnBaHUM Pe3yIbTaTOB
MEPOTPUITUS UCTIONB3YETCsI OaIbHO-
[PEUTHUHIOBAsI CHCTEMA OLICHUBAHUS
pE3yIbTaTOB YUeOHOM e TEIBHOCTH
oOyuaromuxcs (yTBepKIeHa MPUKa30M
pexropa ot 24.05.2019 . Ne 179).

Kpurepun orieHUBaHus PEIICHUS 3aJa4H: -

3a4CT




pacueT u rpaduueckasi 4aCTh BBITOJHEHBI
BepHO — 12 6asuioB; - pacueT BHITIOJHECH
BEPHO, TpaduuecKas 4acTb UMEET
Hefo4eThl — 10 6aitoB; - pacyeT uMeeT
HCAO0YCTHI, rpaqmquKa;I HacCTb BBIIIOJIHEHA
BEepHO — 8 OAJIJIOB; - pacyeT u rpadudeckas
JacTh UMEIOT HEIOYETEI — 6 0alIOB; -
pacuer u rpadguueckasi 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a71a4a He
BbInoHeHa — 0 6amioB. MakcumaibHOE
KonnaecTBo 6amioB — 12. BecoBoit

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

Texymui
KOHTPOJIb

KontponbsHoe
3amanue-4

12

12

KoHTposnbHOe 3a1aH1€e OCYLIECTBISIETCS Ha
MOCIIETHEM 3aHATUN U3Y4aeMbIX pa3ZesioB
c 7 mo 8. CtyzneHTy naercs 3ajada. 3aj1aqa
COCTOMT U3 pacueTHOM U rpadudeckoit
yacth. Ha pemenue 3agaum otBoaurcs 45
MUHYT. [IpH olleHuBaHUM PE3yabTaTOB
MEPOIIPUATHS UCTIONIb3yeTCs OaIbHO-
[peTHHTOBAsE CUCTEMA OLIEHUBAHUS
[pe3yabTaTOB Y4eOHOM NeATEIbHOCTU
oOyuaronuxcs (yTBepKJIeHa MPUKa30M
pekTopa ot 24.05.2019 . Ne 179).
Kputepun olleHUBaHMs PELICHUS 3aJa4uH: -
[pacueT U rpaguyueckasi 4acTh BBIITOJIHEHBI
BEpHO — 12 GasIoB; - pacyeT BhINOJIHEH
BEpHO, rpaduueckasi 4acTb UMEET
HenoueTsl — 10 6aysioB; - pacyeT umeer
HEeZ04EeThl, rpaduueckasi YacTh BBIIOJHEHA
BEpHO — 8 0aJUIOB; - pacyeT U rpaduveckas
4acTh UMEIOT HEJI04eThl — 6 0aIlsIoB; -
pacuet u rpaduyeckas 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a/1a4a He
BhINoHEHA — () OanioB. MakcuManbHoOe
KoJm4yecTBO OaisioB — 12. BecoBoii
K03(UIIEHT MeponpHsThs - 12.
3a4TeHo: peUTUHT 00ydarolerocs 3a
MepornpusTie 6osblie win paseH 60 %.
He 3auteno: :peldTuHT 00yuaroierocs 3a
Mmeponpusitue MeHee 60 %

3a4CT

Texymnii
KOHTPOJIb

KonTponrsHoe
3aJaHue-5

12

12

KoHTposIbHOE 33a/]laHKe OCYIIECTBISIETCS Ha
MIOCTICTHEM 3aHSTHH 110 paszaeny 9.
CryneHTty naetcs 3ajaya. 3ajiaya COCTOUT
U3 pacyeTHOU U rpaduueckoi yactu. Ha
peleHue 3a7a4l OTBOIUTCS 45 MUHYT.
[1pu onleHMBaHUM PE3yIBTATOB
MEpONPUATHS UCTIONb3yeTCs OaJIbHO-
[pEUTHHTOBAs CUCTEMa OLICHHUBAHUS
pE3yJIbTaTOB yUeOHOH NesTeTbHOCTH
oOyuaromuxcs (yTBepKIeHa MPUKa30M
pexropa ot 24.05.2019 . Ne 179).

Kpurepun orieHUBaHus PEIICHUS 3aJa4H: -

3a4CT




pacueT u rpaduueckasi 4aCTh BBITOJHEHBI
BepHO — 12 6asuioB; - pacueT BHITIOJHECH
BEPHO, TpaduuecKas 4acTb UMEET
Hefo4eThl — 10 6aitoB; - pacyeT uMeeT
HCAO0YCTHI, rpaqmqecxa;l HacCTb BBIIIOJIHEHA
BEepHO — 8 OAJIJIOB; - pacyeT u rpadudeckas
JacTh UMEIOT HEIOYETEI — 6 0alIOB; -
pacuer u rpadguueckasi 4acTb UMEIOT
rpyOble 3ameuanus — 4 Oana; - 3a71a4a He
BbInoHeHa — 0 6amioB. MakcumaibHOE
KonnaecTBo 6amioB — 12. BecoBoit

K03 HUITMEHT MEPOTPHATHS - 12.
3a4TeHO: peUTHHT 00yUaroIEerocs Mo
nucIUIInHE O60mbIne win paBeH 60 %.

He 3auTeHo: peHTHHT 00yyaromerocs mo
mucumaniae MeHee 60 %

[IpomexyTouHast aTTecTalus BKIIOYAET B
cebs mucbMeHHbIH onpoc. KoHTponbHoe
MEPOTPUSATHE TPOMEKYTOYHOHN aTTeCTalNN
POBOAATCS BO BpeMs caauu 3adeta. [Ipu
OLIEHUBAHHUH PE3YJIBTATOB MEPOTIPHSITHS
UCTIONIb3yeTCs OAJUIbHO-PEUTHHIOBAsI
cUcTeMa OICHUBAHUS PE3yIbTATOB
y4eOHOI NesTeTbHOCTH 00yYaromuxcs
(YyTBeprkJieHa MPUKa30M PEeKTopa OT
24.05.2019 . Ne 179). IIpenonasarento
[IPEIOCTABIISIETCS IPABO 331aBATh

Meponpusrtue 00y4aronIMMcsl TOTOTHUTETbHBIE BOMPOCHI
Tpome- MTPOMEKYTOTHOM B paMKax MPOrpaMMbl TUCIIUTLTAHEI.
arTecTalyy B BUJIE [[CEMEHHBIN ONPOC U3 5 BOIPOCOB B
6 6 JKYTOUYHAsI - | 40 3a4eT
aTTeCTAIIHS 3adeTa § owrere. Bpems, OTBSJIeHHOG Ha orpoc -40
(MMCHMEHHBII MUHYT. [[paBuIbHBIN OTBET HA BOIPOC
ompoc) cooTBeTCTBYeT 8 Oamnam. YacTuaHO
MPAaBUIILHBIN OTBET COOTBETCTBYET 5 Oay.
HenpaBribHBIN OTBET HAa BOIIPOC
cooTBeTcTBYeT 0 OasoB. MakcuManbHOE
KoJmuecTBO OamioB — 40. MakcumanpHOE
KOJTMYECTBO OAJIIOB 32 MPOMEKYTOUHYIO
arTectanuto — 40. BecoBoii korddunmeHT
meponpustus - 40.
3a4TeHO: peUTHHT 00YUaIOIIEeTOCs TI0
mucumuinHe Oonbline wiu paBeH 60 %.
He 3auTeHo: peTHT 00ydJaromierocs mo
nucrumniae Menee 60 %
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA
Bu
HpOMencyiquoﬁ IIpouenypa nposeneHus Kpurepu
OIICHUBaHUS
aTTecTaluuu
[TpomesxxyTouHas arTecTaus BKIOYAET B C€0sl MHCbMEHHBIH
onpoc. KoHTponbHOE MeponpusTHE TPOMEKYTOUHOM aTTecTaluu |B cooTBETCTBUM C
3aueT MIPOBOMISITCS BO BpeMsl ciauu 3adeTa. [Ipu oriennuBanuun . 2.5, 2.6
PE3YIABTATOB MEPOTIPUSATHS HCIIONIBb3YyeTCs OauTbHO-peTuHTOBas ([lonokeHus
CUCTEeMa OIICHUBAHMSI PE3YJIbTaTOB YUEOHOU NESTEIbHOCTH




oOyuaroruxcs (yTBEpKIeHa MpUKa3oM pekropa ot 24.05.2019 .
Ne 179). IIpenonaBaresto Mpea0CTaBISIETCS IPABO 3a/1aBaTh
00y4aronuMcst TOTIOTHUTEIbHBIE BOMPOCHI B PAMKaX MPOrpaMMBbI
TUCIUTIIUHBL. [TMChMEHHBIM OnpoC U3 5 BONPOCOB B OWIIETE.
Bpewms, otBenenHoe Ha onpoc -40 MuHyT. [IpaBunbHBIN OTBET Ha
BOITPOC COOTBETCTBYET § OayuiaM. YacTHUHO MpaBUIIHHBIA OTBET
COOTBETCTBYET 5 Oayty. HenmpaBuiabHbIN OTBET Ha BOIIPOC
cootBeTcTBYeT () 6amioB. MakcuManbHOE KOJTHMYECTBO 0aJIIOB —
40. MakcumanbHOE KOIMYECTBO OaJIOB 3a MPOMEKYTOUHYIO
arrectanuto — 40. BecoBoii koaddumreHT mepornpustus - 40.
3a4TeHO: PEUTHUHT 00YYaOIIEroCs MO TUCIUILTNHE OOJbIIE WITN
paBeH 60 %. He 3auTeHo: pedTHHT 00ydaroierocs no JUCIUILTNHE
MeHee 60 %

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

Komnerennun Pesynbrarel 00yueHUs

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

'YMeeT: pemarb CUCTEMBI TMHEHHBIX U HEJIMHEHHBIX aJireOpandecKux
YpaBHEHHIA, 331241 HETMHEHHOTO Ae(pOPMUPOBAHHS KOHCTPYKLIUH,
OIIK-2 MOJIEJIMPOBATH AIIEMEHTHI KOHCTPYKIUI PAKETHO-KOCMHUYECKON TEXHUKH C uBBun
MCIIOJIb30BAHUEM OJJHOMEPHBIX, INIOCKUX U IIPOCTPAHCTBEHHBIX KOHEUHBIX
DJIEMEHTOB

MMeeT npakTUUeCKui OMbIT: BIAJCHUS TPOTrPAMMHO-BBIYUCITUTEIHHBIM
koMIiekcoM MathCad 1t BRIIOTTHEHHSI MHKEHEPHBIX PAcYeTOB, HABBIKAMH
OIIK-2 odopMIIeHHSsT HAYYHO-TEXHUYECKNX 0T4eTOB B cooTBeTCTBUU ¢ [[OCT 1n +H |
dbopMupOBaHUs MATPUYHBIX YPABHEHUN C HUCIIOIB30BAHUEM MOMATPUIL U
BBITIOJIHEHUEM MATPUYHBIX OTIEPAIIHiA

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMUS
@) OCHOBHAA TUMepamypa:
1. 3enkeBuy, O. Koneunsle snemenTsl 1 annpokcumanus O. 3enkeBud, K.
Mopran; Ilep. ¢ anri. b. Y. KBacosa; [lon pea. H. C. baxsanosa. - M.: Mup, 1986. -
318 c. ni.
2. Cerepnung, JI. Ix. [IpumeHenre MeTo1a KOHEUHBIX AIEMEHTOB [lep. ¢
anrn. A. A. lllecrakoBa; [Tox pen. b. E. [To6enpu. - M.: Mup, 1979. - 392 c. un.
3.  bacos, K. A. ANSYS Tekct cnpas. nons3oBareins K. A. bacos. - 2-¢
u3n., crep. - M.: JIMK-IIpecc, 2012. - 639 c. un.

6) OononHumenbHas IUmepamypa:
1. Iym, T. E. Ilpuknagaeie YCI€HHBIE METOBI B (PU3UKE U TEXHUKE
[Texct] T. E. lllyn ; nep. ¢ anmi. C. FO. CnassinoBa ; nox pex. C. I1. Mepkypsesa. -
M.: Beicmas mikoia, 1990. - 254 c. win.

6) omedyecmeernHvle U 3apy6€9fCHbl€ JHCYPHAJbLL NO OMCZ/;MI’ZJZMHQ, umeroujuecs 6 oubruomexe:




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.




