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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 (xomnieTeHIun) oOyuenus no aucuurinae (3YHer)

3HaTh:XapaKTEPUCTUKU COBPEMEHHBIX
[IPOrpPaMMHBIX TAKETOB, PEATU3YIOIINX METOA
KOHEUHBIX JIEMEHTOB

YMGTBIMOI[GJ'II/IPOBaTB 9JICMCHTHI KOHCTPYKHI/Iﬁ
PKUIKOCTHBIX PAKCTHBIX I[BI/IFaTeJICI\;I C
HCIIOJIb30BAHUCM OJJHOMCPHBIX, IINIOCKUX U
MMPOCTPAHCTBCHHBIX KOHCUHBIX 3JICMCHTOB

[1CK-3.2 criocoOHOCTHIO BBINOJIHATH PACUETHI
CTaTUYECKHUX U JUHAMUYECKHX XapaKTePUCTUK
pabouero nporiecca JKP/I, ux y3710B U 27IEMEHTOB

Brnasers:HaBbIKaMU (POPMUPOBAHHUS MAaTPUUHBIX
YPaBHEHHH C MCIOJIB30BAHUEM MTOAMATPULL U
BBINIOJITHEHUEM MaTPUYHBIX ONEpalnii

T1K-1 cmocoOHOCTRIO IMPpUHUMATL Yy4aCTHC B 3HaTL:TeOpeTI/I‘{eCKI/Ie OCHOBBI ME€TOAa KOHCYHBIX
pa60TaX I10 pacyeTy U KOHCTPYHUPOBAHUIO DJICMCHTOB
OTACIIbHBIX HeTaﬂeﬁ " Y3JIOB [[BI/IF&TCHCIZ u YMeTL:peHIaTI) 3a1aun HEJIMHEWHOTO

OHEPTCTUUCCKUX YCTAHOBOK JIA B cOOTBETCTBUHU C I[eCI)OpMI/IpOBaHI/I}I KOHCTPYKLIUU

TCXHUYCCKUMMU 3aJaHUAMHA U UCITIOJIb30BaAHHEM
CTaHOAPTHBIX CPCACTB aBTOMAaTU3aluN
IMPOCKTUPOBAHUA

Brnasers:HaBbIKaMu 0()OpMIICHUS HAYYHO-
TEXHUYECKUX 0TUETOB B cooTBeTcTBHU ¢ [ OCT

3uare:Meton Hetorona (¢ynkmuu Find, Minerr),
OK-10 TBOpYECKHM NPUHATHEM OCHOBHBIX 3aKOHOB [METOJ CEKYIIHX (QyHKIHS r00t). DKCTpeMyM

€CTECTBEHHOHAYYHBIX JUCLMIUIMH B yHKIHH.
po¢eCCHOHAIBHON AESTENbHOCTH, IPUMEHEHHEM |YMeTh:Perars cucTeMbl JINHEHHBIX U HEJTMHEHHBIX
METOZ0B MaTEMATUYECKOT0 aHAJIN3a U anreOpanyecKux ypaBHECHHN
MOZACINPOBAHNS, TCOPCTHICCKOTO U Bianers:IIporpaMMHO-BBIYUCIUTEIBHBIM
OKCIICPUMCHTAIbHOI'0 HCCIICIOBAHUA koMiiekcoM MathCad 1t BeImoHEeHUS

WHXCHEPHBIX PACYETOB




3. Mecto aucuumiaibl B cTtpykrype Ol BO

[Tepeuens npenmecTBYOMUX AUCIHUILINH,
BUJIOB pabOT y4eOHOro IjiaHa

[TepeyeHs MOCICTYIONIMX AUCIATLINH,
BUJIOB paboT

b.1.14 ConporuBnenue MaTepuaos,

b.1.06 ®u3suka,

b5.1.05.02 MaTeMaTudeCcKuil aHaIIu3,

b.1.09 TeopeTnyeckasi MEXaHHKa,

b.1.07 MndopmaTrka u nporpaMMupoBaHue

b.1.30 JluHamMuKa ¥ IPOYHOCTH KOHCTPYKLUI
ABHALMOHHBIX M PAKETHBIX JBUTATEICH

Tpe6OBaHI/I$[ K «BXOJHBLIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJCHTA, HCO6XOI[I/IMBIM
IIpu OCBOCHUU ,HaHHOfI JAUCTUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIIAH:

Hucuunimza

TpeboBanus

b.1.05.02 MaremaTnuecKkuii aHaIu3

3HATh MaTPUYHYIO 3aIIMCh YPABHEHUH, ONIEPALIUU C
MaTpULIAMU

b.1.07 MadopmaTrKa U MporpaMMUpPOBaHHE

YMeTh IpOrpaMMUpPOBaTh, IPOBOAUTH TEXHUYECKHE
[pacyeTsl ¢ MOMOLIBI0 KOMIIBIOTEPA

b.1.09 Teoperuueckast MexaHUKa

3HaHHe O6I_I_II/IX 3aKOHaX MCXaHHYCCKOIoO ABHMXXKCHUA
1 B3aI/IMO)I€I\/’ICTBI/I$I MaTCpHraJIbHBIX TCJI

b.1.14 ConpoTtuBneHne MaTepuasoB

3HaHNME METOJ0B MHKEHEPHBIX PacuéTOB
KOHCTPYKLIMH Ha IPOYHOCTD, KECTKOCTh U
YCTOMYHBOCTB IPHU OJJTHOBPEMEHHOM
YAOBJIETBOPEHUH TPeOOBaHUI HAZEKHOCTH,
HDKOHOMUYHOCTH U JIOJITOBEYHOCTH

b.1.06 ®usunka

3HATH OCHOBHBIE 3aKOHEI

4. O0béM 1 BUABI y4eOHOIT padoThI

OO6m1ast TpyA0€MKOCTh JUCHUIUIMHBI COCTABIISIET 2 3.€., 72 4.

Pacrnipenenenue o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
6
O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 72 72
AyoumopHvie 3auamusi: 32 32
Jlexuuu (JI) 16 16
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (HIIN) IPYTHE BHUIBI
aynuTopHbIX 3aHsaTHi (I13) 16 16
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 40 40
[ToaroroBka k 3auery 15 15
BolInonHeHre KOHTPOIIBHBIX 3aJaHUI 25 25
By uToroBoro KOHTposs (3auet, Aud.3a4yeT, SK3aMeH ) - 3a4eT

5. Conep:kaHue IMCUUNIMHBI

| No | HaumeHnoBanue pa3nenoB JUCHHUILIMHBI |061;eM AyIUTOPHBIX 3aHITUI




h9a3z(ena 10 BHJAM B Yacax
Bcero J| II3 | JIP
1 [Taket mporpamm MathCad f1s1 BBITIOSTHEHUST MaTEMaTHIECKUX ) ol 2 0
pacueToB
) MatpuuHas (IiOpMyJ'II/IpOBKa COOTHOIIEHUI TEOPUU YIIPYTOCTH U 4 2| 2 0
CTPOUTEIILHON MEXaHHWKH JIETATeIIbHBIX alapaToB
3 (OCHOBHBIE TTOHSTHS BAPUAITMOHHBIX METOJIOB B MEXAHHUKE ) ) 0 0
CILIOILIHBIX CPEL
4  |MarpuyHbIii METOJ IEPEMEIICHHM IS CTEP>KHEBBIX CUCTEM 4 2 2 0
5 [MeTo KOHEYHBIX PJIEMEHTOB B MEXaHUKE KOHCTPYKIIUMA 4 2 2 0
6  |KoHeuHbI€ 2IEMEHTHI CIIOMIHOM CPEJIbl 4 21 2 0
7 [UucneHHOE MHTETPUPOBAHHUE B METO/IE KOHEYHBIX 3JIEMEHTOB 4 2| 2 0
8  |CooTHoOmICHUS METOIA KOHSUHEIX JJICMECHTOB B 33/1a4aX JHHAMHKU 4 2 2 0
Oco0eHHOCTH MPAKTUYECKUX PACUETOB C UCTIOIb30BAaHUEM
9  |mporpaMMHOTO KOMIUIEKCA KOHEYHO-3JIEMEHTHOIO aHAJIN3a 4 2| 2 0
ANSYS
5.1. Jlekuuu
Ne No Kon-
nexuuulpasena HaumeHnoBanue wim KpaTkoe CoAep:KaHne JIEKITMOHHOTO 3aHITHS BO
4acoB
1 ) MatpudHasi popMyTUPOBKA COOTHOIICHHH TEOPUH YIIPYTOCTH M CTPOUTEITHHOM )
MEXaHUKHU JIETATEIbHBIX almnapaTroB
2 3 |OcHOBHBIE MOHATHUS BApUALIMOHHBIX METOJIOB B MEXaHUKE CIUIOLIHBIX CPE
3 4 [MarpuyHbIi METOA MEPEMEILIEHUN SISl CTEPKHEBBIX CUCTEM 2
4 5 |MeTrox KOHEYHBIX IEMEHTOB B MEXaHUKE KOHCTPYKIUN 2
5 6  |KoHeuHbI€ 3JIEMEHTHI CIUIOIMIHON CPEJIbI 2
6 7 [UucClieHHOE MHTETPUPOBAHUE B METOJI€ KOHEUHBIX 2JIEMEHTOB 2
7 8 |CooTHOmEeHNS METOIa KOHEYHEBIX DJIEMEHTOB B 33/ladaX JHHAMHUKHU 2
2 9 OCcOOEHHOCTH MPAKTHYECKUX PACUETOB C UCTIOIB30BAHUEM MPOTPAMMHOTO 5
KOMILIEKCA KOHEUHO-31eMeHTHOro aHanmm3a ANSYS
5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI
Ne Ne Koz-
sansuspasena HanmeHnoBanue mim KpaTtkoe CoAep:KaHue MPAKTHUECKOTO 3aHATHS, CEMUHApa BO
JacoB
1 1 OCc00EHHOCTH UCTIONB30BaAHUS MPOTPAMMHO-BBIYHCIUTEILHOTO KOMITJIEKCA 5
MathCad ripu BBITTOTTHEHUN HHKEHEPHBIX PACYETOB
) ’ Kparkast xapakTepuCTHKa U COCTaB MMAKETOB, PEATU3YIOLIUX METO KOHEUHBIX )
JIEMEHTOB
PacueT (epMEeHHOM KOHCTPYKIIUH MAaTPUIHBIM METOIOM MIEPEMEIICHUH.
3 4 |[TocTpoeHue reOMETPUIECKONS MOJIETN KOHCTPYKIIMHU. CUCTEMBI KOOPAUHAT. 2
MaTtpuilsl y370BBIX CUJI M cMeleHuil. Pemenne cucremsl ypaBHenuit MKDO.
4 5 |Pacder hepMEHHOIN KOHCTPYKIIUU METOJOM KOHEUHBIX AJIEMEHTOB. 2
5 6 MojennpoBaHue ¢ UCIIOIb30BAaHUEM TIIOCKUX M MPOCTPAHCTBEHHBIX KOHEUHBIX )
heMeHTOB. OCOOCHHOCTH 3aKPEeTICHUS MOJIEIIH.
6 7 MojennpoBaHre KOHCTPYKIUH cioxHoU Gopmel. [Ipunoxenue pacnpenenéHHoOM )
Harpy3Ku
7 8  |Ompenenenne cOOCTBEHHBIX (POPM M 4aCTOT KOHCTPYKITUU 2




3 9 Pacuet HanpspKkeHHH B 000104Kax (MeMOpaHax 1 6akax) HarpyKeHHBIX 1
NTaBJICHAEM

9 9 Pacuer HanpspKeHMI B IUTACTUHE MIPU HArPEBe, HAINIPSKEHUH TUCKA IIPH €T0 1
BpallleHHH, TPOCTPAHCTBEHHOW (hepMBI JI€TAaTeILHOTO arnmapara

5.3. JIaboparopHbie padoThI

He npenycmorpenst

5.4. CamocrosiTesibHAasi padoTa CTyIeHTAa

Brimonuaenue CPC

Bun paboTh! 1 conepkanue 3aaHus

Crincok nureparypsl (€ ykazaHUEM
pa3neiios, [IaB, CTPAHULL)

Kon-Bo yacos

Cerepnunp, JI. [Ix. [Ilpumenenne metona
KOHEUHBIX 371eMeHTOB [lep. ¢ anr. A. A.

[lonroToBKa K 3a4ery [lecraxoBa; [log pex. b. E. [Tobenpu. - M.: 15
Mup, 1979. - 392 c. u.
KonTponbHoe 3amanue: pacuer ¢pepmenHoit (KupesiHos, J[. B. Mathcad 13 Haubonee
KOHCTPYKIIUH MaTPUYHBIM METOIOM nmosiH. pyk. /. B. Kupesaos. - CI16.: BXB- 5
repeMeIeHUN. [TetepOypr, 2006. - X,590 c. (c. 272-298)
KoHTposbHOE 3a1aHKE: ONpeaeIeHue bacos, K. A. ANSYS Texkct cnipas.
kod(UIMEeHTa KOHIIEHTpalluK HanpshkeHui [mosb3oBarens K. A. bacos. - 2-e u3n., ctep. - 5
B IJIOCKOM JIeTalli C OTBEPCTUIMH, M.: IMK-IIpecc, 2012. - 639 c. ui. (c. 556-
rajaTeas MU U BEITOUYKAMU. 561)
KoHTpOJIbHOE 3a1aHHe: pacuer Cerepmung, JI. [Ix. [Ilpumenenne metona
[IPOCTPAHCTBEHHON (hepMBI JIETaTEIbHOTO KOHEUHBIX S1EMCHTOB [1ep. ¢ aHr. A. A, 5
anmapara [llectakona; [Tox pen. b. E. ITo6enpu. - M.:
Mup, 1979. - 392 c. un. (c. 226-241)
KonTpoasHoe 3amanue: pacuet (pepMeHHON Cerepurn, JL. Jbx. Tpumerenne merona
KOHCTpYKIIHH METOTIOM KOHEUHBIX KOHEYHBIX 371eMeHTOB llep. ¢ anm. A. A. 5
b1eMeHTOB B cpesic ANSYS [lecraxoBa; [log pex. b. E. [Tobenpu. - M.
Mup, 1979. - 392 c. un. (c. 212-218)
KoHnTposibpHOE 3a1aHue: pacuér
TeMITepaTypHBIX Aedopmaruii u Cerepnunn, JI. JIx. [Ilpumenenue metona
HANpsDKEHUH B INIOCKOW JE€TANlM CIOKHON — [KOHEUHBIX 31eMeHTOoB Ilep. ¢ anm. A. A. 5

dhopmbl. PacuéT HanpsokEHHO -
e (hOPMUPOBAHHOTO COCTOSHUS BO
BpaIIatouIeMCs JUCKE.

[IecrakoBa; [Tox pen. b. E. [To6enpu. - M.:
Mup, 1979. - 392 c. un. (c. 218-226)

6. UnHOBanMOHHBIE 00pa30BaTe/IbHbIC TEXHOJIOT UM, HCI0JIb3yeMble B y4eOHOM

npoiecce
Kon-Bo
WNunoBanmoHHbIe (OPMBI Bun pabotsl Kparkoe omncamie Ayl
y4eOHBIX 3aHATUI (JI, 113, JIP) p YA
4acoB
MeTton paboThl B MaJIbIX [IpakTrueckue Pacuet (pepmMeHHON KOHCTPYKIIMH >
rpynmnax 3aHTHS U CEMUHAPbI[MATPUYHBIM METOIOM IIEPEMEILECHUN
KoMIibroTepHOE MOZIEMPOBaHHE MpaKTHaecKe PacueT HanpspKeHHUH B 000JI04KaxX
U IIPAaKTUYECKUM aHAJIN3 P (MemOpanax u 0akax) Harpy>KEHHbBIX 2
3aHITHUS U CEMUHAPbI
pe3yabTaToB naBJIeHHEM. AHAJIN3 PE3yIbTaTOB.
KomnsrorepHoe Monenuposanue|l [paktuueckue PacyeTr peanbHbIX KOHCTPYKIUI 4
U IPaKTUYECKUH aHaIU3 3aHSTHS U CEMUHAPBIIETETENbHBIX alllapaToB. AHAIN3




[pEe3yJIbTaTOB

[pE3yJIbTaTOB

Pa300p KOHKPETHBIX CUTYAIH

Jlexnuu Perienue 3agau

Co0cTBeHHBbIE HHHOBALIMOHHBIE CIIOCO0BLI M METOAbI, HCIIOJIb3yeMble B
o0pa3oBaTeJILHOM Mpolecce

He npenycmorpeHnsl

Hcnionp30Banue pe3ynbTaTOB HAYUYHBIX UCCIICIOBAHUM, IPOBOJIUMBIX YHUBEPCUTETOM, B
paMKax JaHHOM JUCUUIUIMHBI: HET

7. ®ona oueHouHbIX cpeacTs (POC) nis npoBeAeHUs TEKYLIEro KOHTPOJISA
yCIIEBAEMOCTH, IPOMEKYTOYHOM ATTECTALMH 110 HTOraM OCBOCHUS AMCUMILIMHBI

7.1. Illacnopt ponaa

OLICHOYHBIX CPEACTB

HanmenoBanune pPas3aciioB

KonTponupyemas komnerenius 3Y Hor

Bun xonTpons

NeNe 3aanuii

IUCHUIIINHBI (BKJIFOUASE TEKYIIUH)
OK-10 TBOpUECKUM NPUHATUEM
MarpuuHas
OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
dbopmynupoBKa N Brimonuenue
- JUCITUILIAH B IPO(eCCUOHATLHOM
COOTHOIIICHHH TEOPUH KOHTPOJIBHOTO KonTpoasHoe
NeATEILHOCTH, MPUMEHEHHEM METOIOB
YOPYTOCTH U 3aJlaHus B BUIE 3aganue-1
N MaTEMAaTHYECKOr0 aHaIN3a U
CTPOMTEIILHON MEXaHHUKHU penieHus 3anaqn- 1
MOJICTTUPOBAHUS, TEOPETUICCKOTO U
JIeTaTeIbHBIX annaparoB
AKCIEPUMEHTAITLHOTO UCCIICIOBAHHUS
. IICK-3.2 crmocoOHOCTBIO BBITOIHITE Brimonnenue
MatpudHbIid METO
. pacueThl CTAaTHYECKUX U THHAMAYCCKHUX KOHTPOJIBHOTO KonTponsHoe
nepeMenieHui s
xapakTepucTuk padodero mpouecca XKP/,| 3amanus B Bume 3aJaHue-2
CTEP>KHEBBIX CUCTEM
WX Y3JIOB U DJICMEHTOB pelIeHus 3a1aun-2
OK-10 TBOpUECKUM NPUHATUEM
OCHOBHBIX 3aKOHOB €CT€CTBEHHOHAYYHBIX Meponpusrtue
JUCLUILIMH B IPO(eCCHOHATIBHOM IIPOMEKYTOUHOU BoIboCh K
Bce paznenbr NeATEILHOCTH, MPUMEHECHHUEM METOJIOB | aTTeCTalluu B BUJIC P
.| 3auery: 1-20
MaTeMaTUYECKOTO aHaJIn3a U 3a4geTa (MUChMEHHBIN
MOJICITUPOBAHMS, TEOPETUICCKOTO H orpoc)
AKCIIEPUMEHTAJIBHOTO UCCIIEI0BAHUS
Meponpusarue
IICK-3.2 crmocoOHOCTBIO BEITOIHITE potip .
IIPOMEKYTOUHOM
pacueThl CTAaTHYECKUX U TMHAMAYCCKHUX Bompocker k

Bce pasnensl

XapakTepucTuk padouero nmporecca KP/I,
UX Y3JI0B M SJIEMEHTOB

aTTeCTallU B BUJIC
3auyeTa (MUChbMEHHBIN

3agery: 21-40

omnpoc)
[1K-1 cnocoOHOCTHIO MPUHUMATH YHacTHE
B paboTax 1o pacyeTy u
KOHCTPYHUPOBAHUIO OTJIETBHBIX JeTajeh 1 Brinonnenue
KoHneunsbie 351eMeHThI y3JIOB JIBUTATENIEN U YHEPreTHUECKUX KOHTPOJIBHOTO KontponbsHoe
CIUIOLIHOM Cpe/ibl ycTaHOBOK JIA B COOTBETCTBUH C 3a/1aHusl B BUJIE 3ajaHue-3
TEXHUYECKUMU 3aTaHUSIMHU U pelIeHus 3a1a4u-3
KCII0JIb30BAaHUEM CTAaHJAPTHBIX CPEJICTB
aBTOMATHU3alMU TPOECKTUPOBAHUSA
[TK-1 crtocoOHOCTHIO TPUHUMATH YIaCTHE Mepornpusrue
Bee paszieisl B paboTax mo pacuery u } MIPOMEKYTOYHOMN Bomnpocsl k
KOHCTPYHUPOBAHUIO OT/ICTBHBIX JETaJCH M| aTTecTaluu B Buje |3adety: 41-61

Y3J10B JIBUTaTejaeH u OQHCPICTUYCCKUX

3a4yeTa (MUChbMEHHBIN




ycTaHOBOK JIA B COOTBETCTBUH C omnpoc)
TEXHUYECKUMU 3aJaHUSIMU U
WCIIOJIb30BAaHUEM CTaHJAPTHBIX CPEJICTB
aBTOMATHU3aIUU MPOEKTUPOBAHUS
[1K-1 cnocoOHOCTBIO MPUHUMATh YYacTHE
B paboTax mo pacuery u
KOHCTPYUPOBAHUIO OTJIEIbHBIX JETalIe U Brmmonaenne
CoOTHOIIIEHHUST METOIA N
y3JI0B IBUTATENIEH U SHEPTEeTUUECKUX KOHTPOJIBHOTO KonTponsHoe
KOHEUHBIX JJIEMEHTOB B
yCTaHOBOK JIA B COOTBETCTBHUU C 3aJIaHUA B BUIE 3aganue-4
3a7ayax JUHAMUAKU
TEXHUYECKUMU 3aJaHUSIMU U peuieHus 3anaun-4
HCTOJBb30BAaHUEM CTaHIAPTHBIX CPENICTB
ABTOMATHU3AIMHU TPOEKTUPOBAHUS
OcobeHHoCTH
MIPAKTUYECKUX PACUETOB
p p TICK-3.2 crtocOOHOCTBIO BBITTOIHATE Brimonnenue
C UCIOJIb30BaHUEM
pacyeThl CTaTUYECKUX U JTUHAMUYECKUX KOHTPOJILHOTO KonTtponsHoe
MPOTPAMMHOTO
xapakTepucTuk padouero npornecca XXPIl,| 3amanus B BuIe 3aaHue-5
KOMILIEKCA KOHEUHO-
MX Y3JI0B U DJIEMEHTOB pelIeHus 3a1a4u-S
DJIEMEHTHOTO aHaIn3a
ANSYS
7.2. Buabl KOHTPOJISI, IPOLEAYPHI IPOBeIeHN s, KPUTEPUH OLIEHNBAHUS
Bun xoaTpois IIponienypsl mpoBeaeHNUS U OLIEHUBAHUSI Kpurepuu
p P YpHLTIp OLICHUBAaHUS

Meponpusitne
IIPOMEKYTOYHOU
aTTeCTaly B BUJIE
3a4geTa (MMChbMEHHBIN
0TIpoC)

ITpomexyTouHast aTTecTalus BKIIOYAaeT B ceOs
NACbMEHHBIA onpoc. KoHTponpHOE Mepomnpusitre
IIPOMEXKYTOYHON aTTECTALIMU ITPOBOAATCS BO BPEMS
caauu 3a4yeta. [Ipu olleHUBaHUM pe3yIbTaTOB
MEPONPHUATHS UCTIONB3yeTCs OaTbHO-PEUTHHTOBAS
CUCTEeMa OIICHUBAHUS PE3yIbTaTOB yUeOHOM
JeSITeTIbHOCTH 00yyaromuxcs (yTBepKieHa MpHUKa3oM
pekropa ot 24.05.2019 . Ne 179). IlpenonaBarento
NPEAO0CTABIAETCS MPABO 33JaBaTh 00yYaIOLIIMCS
JIOTIOJIHUTENbHBIE BOTIPOCHI B paMKaX MPOrpaMMbI
TUCUMIUIMHBL. [IMCEMEHHBIN ONpOC U3 5 BOIPOCOB B
ounere. Bpems, orBeneHHoe Ha onpoc -40 MUHYT.
[TpaBUIIBHBIN OTBET Ha BOMPOC COOTBETCTBYET 8 Oasuiam.
YacTu4yHO MpaBUIIBHBIN OTBET COOTBETCTBYET 5 Oasty.
HenpaBuiibHbI OTBET Ha BONpOC COOTBETCTBYET 0
6aioB. MakcumanbHOe KoiauuecTBo 0amioB — 40.
MakcuMaabHOE KOJIMYeCTBO 0aJlsIOB 3a MIPOMEKYTOUHYIO
arrectauuio — 40. BecoBoii ko3 puirienT MmeponpusTus
- 40.

3a4TeHO: PEUTHHT
o0yyaromierocs 1mo
JUCHUIIMHE OO0JIbLIE
v paseH 60 %.

He 3auTeHo: pedTuHr
oOyyaromierocs 1mo

nucruniae Menee 60
%

Brimonnenue
KOHTPOJIBHOTO 3a/IaHHS
B BUJIE PELICHUSA
3a7a4u- 1

KoHTponbHOE 3ajaHNe OCYILECTBISIETCS Ha MOCIEHEM
3aHITUU U3ydaeMbIX pa3zaenoB ¢ 1 no 2. CtyaeHty
naetcs 3a7aqa. 3ajjaqa COCTOUT U3 PACUETHON U
rpaduueckoii yactu. Ha pemenue 3agaun orBogurcs 45
MUHYT. [IpH1 o1leHHBaHUM PE3YJIBTATOB MEPOIPUATHS
HCIOJIB3YeTCsl 0aNIbHO-PEUTHUHIOBAsI CHCTEMA
OLIEHUBAaHUS PE3yJbTAaTOB yUEOHOM NesTeTbHOCTH
oOyuaromuxcs (yTBepKIeHa MTPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179). Kputepun olleHUBaHUSI pEeLLICHHS
3a/laui: - pacyeT U rpauueckasi 4acTh BbIMOJIHEHbI
BEpHO — 12 GaIoB; - pacyeT BBINOJIHEH BEPHO,
rpaduyeckas yacTb UMeeT HeoueTsl — 10 0asuios; -

3a4TEeHO: PEUTUHT
oOyuarorierocs 3a
MEpONpUsATHE OONbIIIe
vy paseH 60 %.

He 3auTeHo: pedTHHT
oOyuarorierocs 3a
MEpPONpUSTHE MEHEE
60 %




pacyeT uMeeT Hel0YeThl, rpaduieckast 4acTh BHIIOTHEHA
BEpHO — 8 OaJJIOB; - pacyeT U rpadudeckasi 4acTb UMEIOT
HeJlo4YeThl — 6 6aUIoB; - pacyeT U rpaduyeckas 4acTb
UMEIOT IpyObIe 3amedanus — 4 Oaia; - 3a7a4da He
BhInosHeHa — 0 6amoB. MakcuManbHOE KOJTUYECTBO
6amtoB — 12. BecoBoii ko3¢ dunineHnT Mmeponpustus - 12.

Brinonnenue

B BUJIE PELIECHUSA
3a1a4n-2

KoHTponpHOE 3a/1aHne OCYIIECTBISETCS HA TOCIEAHEM
3aHATUU U3y4aeMbIX pa3aeinoB ¢ 3 no 4. CTyneHty
JaeTcs 3a1a4a. 3ajiaua COCTOUT U3 pacueTHOM U
rpaduueckoii yactu. Ha pemenue 3agaun orBogurcs 45
MUHYT. [Ipy OlleHUBaHUY PE3YIIBTATOB MEPOTTPUSATHUS
HCTONB3YeTCsl 0aNIbHO-PEUTHHIOBAsI CUCTEMA 3auTeHO: PEUTHHT
OIICHUBAHUS PE3YJIbTATOB YUCOHON AEATENHPHOCTH  |00ydaromerocs 3a

oOyyaroruxcs (yTBEpKIeHa MPUKA30M PEKTOpa OT  [MEepOmpusTUE OOINbIIe

KOHTpobHOTO 3aaanus | 24.05.2019 . Ne 179). Kpurepuu onienuBanus pereHus [uiau paseH 60 %.

3aJauyl: - pacyeT U rpaduueckas 4acTh BeIIOTHEHb!  |He 3auTeHo: pedTHHT

BepHO — 12 GaioB; - pacueT BBINOJIHEH BEPHO, oOyyaromierocs 3a
rpaduyueckas 4acTb UMeeT HeJjoueTsl — 10 6ayioB; -  [MeponpusTHEe MeHee
pacueT UMeeT HeJ04EeThl, rpaduueckast 4acTh BbINoiHeHa|60 %

BEpHO — 8 0aJUIOB; - pacyeT U rpaduyeckast 4acTb UMEIOT
HEJ04YeThI — 6 0aJIOB; - pacyeT u rpaduveckas 4acThb
UMEIOT IpyOble 3ameuanus — 4 Gaia; - 3a1a4a He
BbINoTHeHa — 0 6amoB. MakcumanbHOE KOJTHYECTBO
6amtoB — 12. BecoBoii koaddurment meponpusitus - 12.

Brmoaaenne
KOHTPOJIBHOTO 3aJaHUS
B BHJIC pEIICHUS
3aJ1auyn-3

KoHTponpHOE 3a1aHne OCYLIECTBIIETCS HA IOCIEAHEM
3aHSTUU U3y4aeMbIX pa3zienioB ¢ 5 no 6. CtyaeHty
JaeTcs 3a4a4a. 3aiaya COCTOUT U3 PacueTHON U
rpadudeckoit uactu. Ha pemenne 3agauu orBogutcs 45
MUHYT. [Ipy onieHMBaHUM PE3yABTATOB MEPONIPUATHS
HCIOJIB3YeTCsl 0aNIbHO-PEUTHUHIOBAsI CHCTEMA 3a4TeHO: PEUTHHT
OLIEHUBAHHUS PE3yJIbTaTOB YUEOHOU AEATEIBHOCTH  |00ydarolerocs 3a

oOyyaromuxcs (yTBEpKIeHa IPUKA30M PEKTOpa OT  (MeponpusiTue OoJblie
24.05.2019 1. Ne 179). Kputepuu onieHnBaHus pemieHus (uiau paseH 60 %.
3a/1a4u: - pacyeT u rpaduyeckas 4acTh BHINONMHEHBl  |He 3auTeHo: peThHr
BEpHO — 12 GaJsioB; - pacyeT BBINOJIHEH BEPHO, oOyyarolerocs 3a
rpaduueckas yacTb UMeeT HeoueTsl — 10 0asuioB; -  [MepoInpHsITHE MEHEe
pacyeT uMeeT HeloueThl, rpaduueckas yacTh BeInoaHeHa|60 %
BEpHO — § 0aJJIOB; - pacyeT u rpaduyeckasi 4acTb UMEIOT
HeJlo4yeThl — 6 06aJuIoB; - pacyeT U rpaduyeckas 4yacTb
UMEIOT TpyOble 3aMeuanus — 4 6asia; - 3aja4a He
BhInosiHeHa — 0 6atoB. MakcuManbHOE KOJTUYECTBO
6asnoB — 12. BecoBoii ko3 duument meponpusitus - 12.

Bremonnenne

KOHTPOJIBHOTO 3a1aHUS

B BHJIC pEIICHUS
3ajgauun-4

KoHTponpHOE 3a/1aHNEe OCYIIECTBIISIETCS HA IOCIEAHEM
3aHSATUM U3ydaeMbIX pa3aenos ¢ 7 no 8. CtyaeHrty
JaeTcs 3a4a4a. 3ajiaya COCTOUT U3 pacueTHOH U

rpadudeckoit yactu. Ha pemenne 3agaun orBoguTcs 45 |3auTeHO: peUTHHT
MUHYT. [Ipy o1leHHBaHUM PE3YJIBTATOB MEPONPUATHS  [00ydaromerocs 3a
UCTIOJIb3yeTCs OaTbHO-PEHTHHIOBAs CUCTEMA MEpOIPUATHE OOJIbIIIE
OIICHUBAHUS PE3YJbTATOB YUEOHOMU AesTENHbHOCTH  |[WiH paBeH 60 %.
oOyyaromuxcs (yTBEp>KIeHa MPUKa3oM pekropa oT  (He 3auTeHo: pedTuHT
24.05.2019 1. Ne 179). Kputepun orieHUBaHUS pelIeHHs [00yJaronierocs 3a
3aJ]auu: - pacueT U rpaduueckas 4acTh BBIIMOJIHEHbl  [MEPOIPUSITHE MEHEE
BEpHO — 12 GaIioB; - pacyeT BHIMOJIHEH BEPHO, 60 %
rpaduyeckas yacTb UMeeT HepoueTsl — 10 6asmios; -
pacyeT uMeeT Hel0YeThl, rpaduiecKast 4acTh BHIITOTHEHA
BepHO — 8 0aJIOB; - pacueT U rpadbuyeckas 4acTb UMEIOT




HeJlo4YeThl — 6 6aJUIoB; - pacyeT U rpaduyeckas yacTb
UMEIOT IpyObIe 3amedanust — 4 Oara; - 3a7a4da He
BhInosHeHa — 0 6atoB. MakcuManbHOE KOTUYECTBO
6amtoB — 12. BecoBoii ko3¢ duiineHT MeponpusTus - 12

Brmonnenue
KOHTPOJIBHOTO 3a/ITaHHS
B BUJIE PELIEHUSA
3aJ1aun-S

KoHTposbHOE 3a1aHKe OCYIECTBISIETCS Ha TOCIIEAHEM
COCTOMT M3 pacueTHoi u rpaduyeckoii yactu. Ha

PE3YJIBTATOB MEPOIPHUATHS UCTIONIb3YeTCs 0aTHhHO-
PEUTHHIOBas CUCTEMA OLIEHUBAHMS PE3YJIbTATOB
y4eOHOM AeATENHHOCTH 00yJaromuxcst (yTBEpKIeHa
npukazoM pekropa ot 24.05.2019 . Ne 179). Kpurepuu
OIICHUBAHUS PEIICHHUS 3aaUH: - pacueT U rpaduyueckas
9acTh BHITIOJTHEHBI BEPHO — 12 OasioB; - pacyeT

10 6anoB; - pacyeT UMeeT HeloUeThl, Tpadudeckas
4acTh BBINIOJTHEHA BEPHO — 8 OaIIJIOB; - pacyeT u
rpaduueckas 4acTh UMEIOT HEOYEThI — 6 OAIIIOB; -
pacdeTt u rpadudeckasi 4acTb UMEIOT TpyObIe 3aMeYaHMs
— 4 Gainna; - 3ama4a He BbInonHeHa — () 6anios.
MaxkcumanbHOe KoJaudecTBo 6aioB — 12. Becooit
ko3¢ urmeHT meponpusTus - 12.

3aHATHUHA 110 pa3gcity 9. CTy,Z[CHTy HacTCd 3aaa4da. 38.,[[3‘{3.

peIICHUC 3a1a41 OTBOAUTCA 45 MHHYT. HpI/I OLICHMBAaHUHU

3a4TeHO: PEUTHHT
00yJaromerocs mo
TMCLUIUIAHE OOJIbIIe
nu paseH 60 %.

He 3auTeHo: peiTuHr

BBITNIOJIHEH BEpHO, Ipaduyeckas 4acTb UMEET Hel0ueThl —00ydaroerocs mno

nucnumniae Menee 60
%

7.3. TunoBble KOHTPOJIbHbIE 3aJaHUS

Bun xonTpOns

Tunossie KOHTPOJIbHBIC

3aJaHus

Mepornpusarue npoMeKyTOYHOM aTTecTaluu B BUJIE 3a4eTa (MMCbMEHHBII

oTpoc) Bormpocsr k 3auery.doc

BrinonHeHne KOHTPOJILHOTO 3a/IaHUs B BUE pelIeHUs 3a1a49u- 1

KonTponbHoe 3ananue-1.doc

BrimonHeHne KOHTPOJILHOTO 3a/IaHUS B BUJIE PEIICHUS 3a/1a49K-2

KonrtponbsHoe 3aianue-2.doc

Brinonnenue KOHTPOJILHOT'O 3a/laHUA B BUAC PCIHICHUA 3azlaq14-3

KonTponbsHoe 3amanue-3.doc

Bremonnenue KOHTPOJIBHOI'O 3a/laHUA B BUAC PCIICHUA 3a)1aq1/1-4

KonTponbHoe 3ananue-4.doc

Bremonnenne KOHTPOJIBHOI'O 3aJaHUs B BUAC PCIICHUA 3az[aq1/1—5

KonTponsHoe 3amanue-5.doc

8. YueOHO-MeTOAMUYEeCKOEe M MH(OPMALIMOHHOE 00ecredeHUue TUCHUIIIMHBI

IleyaTHasi ydueOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAs TUmMepamypa:
1. Caxapos, A. C. MeTo 1 KOHEYHBIX 3JIEMEHTOB B MEXaHUKE TBEPJIbIX TEJ
ITox pen. A. C. Caxaposa, 1. Anbren6axa. - Kue: Buma mikoma, 1982. - 480 c.
2.  Kupssnos, JI. B. Mathcad 13 Haub6onee nons. pyk. JI. B. KupbsHos. -
CI16.: BXB-ITetepoypr, 2006. - X,590 c.
3. 3enkeBud, O. Koneunsie sneMenTsl u annpokcumanus O. 3enkesuy, K.
Moprasn; Ilep. ¢ anmn. b. . KBacosa; [lox pen. H. C. baxsanosa. - M.: Mup, 1986. -

318 c. ni.




4. Ilyn, T. E. Ilpuknanapie 4ucaeHHbIE METOIBI B (DU3UKE U TEXHUKE
ITepeBog c anr. C. FO. Cnaanosa; [lon pea. C. I1. MepkypsbeBa. - M.: Beiciias
mkoja, 1990. - 254 ¢. umn.

5. Cerepnung, JI. Ix. [IpumeHenre MeTo1a KOHEUHBIX A11eMeHTOB [lep. ¢
a1, A. A. lllecrakosa; [Tox pexn. b. E. [To6enpu. - M.: Mup, 1979. - 392 c. un.

6. bacos, K. A. ANSYS Tekcr cnipas. nonbs3oBarens K. A. bacos. - 2-¢
u3n., crep. - M.: JIMK-IIpecc, 2012. - 639 c. un.

0) OononHumenvbHas 1umepamypa:

1. Aramos, B. II. MeToa KOHEYHBIX 3JI€MEHTOB B CTaTHUKE, JUHAMUKE U
YCTOMYUBOCTU KOHCTPYKUUUA TekcT yued. mocobue ais By3oB B. [1. Aranos. - 2-e
u3J., ucup. u gom. - M.: I3aarenscTBo AcconMaliiy CTpOUTENIbHBIX By30B, 2004. -
247 c.

2.  Kanaupos, B. I1. MeTo KOHEUHBIX AJIEMEHTOB B 3a7a4ax JUHAMUKHU. -
M.: U3narensctBo MI'Y, 1980. - 165 c. ni.

3.  O6pasmuos, 1. ®. Meton KOHEYHBIX JIECMEHTOB B 3a7adax
CTPOUTETHLHON MEXaHUKH JIETATEIbHBIX anmapaToB Yuel. mocodue AJis aBuail.
BYy30B. - M.: Beiciias mkouna, 1985. - 392 c. ni.

4. Pukapac, P. b. MeToq KOHEUHBIX 3JIEMEHTOB B TEOPUN 000I0UYEK U
1acTuH Puk. monutexH. uH-T. - Pura: 3unarue, 1988. - 284 c. u.

5. Ilym, T. E. Pemenune nnxkenepuoix 3anad Ha OBM Ilpaxr. pyk. T. E.
[Iyn; [TepeBon ¢ anr. B. A. Xoxpskosa; [lox pen. B. b. Munocuesa. - M.: Mup,
1982. - 235 c. umn.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
1. BectHuk FOYpI'Y, "Marematnueckoe MOIEIUPOBAHUE U
porpaMMHpoOBaHue"
2.  Bectuuk FOYpl'Y, "Mamunoctpoenne"

2) MmemoouuecKue yKasaHus 0 Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1. BapuaHTbI KOHTPOJIbHBIX 33 IAHUI

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. BapuaHTbl KOHTPOJIbHBIX 3a/IAHUIN

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

HaumenoBanue
No Bun peeypeas | bubnunorpaduyeckoe onrcanme
JUTEPATyphl JIEKTPOHHOMN
dbopme
TomosanoB, A.M1. MeTo1 KOHEUHBIX 3IEMEHTOB B CTATHKE U
DJIEKTPOHHO- TMHAMMKE TOHKOCTEHHBIX KOHCTPYKLHHN. [ DIE€KTpOHHBII
1 OcHoBHas OubIMOTeUHAS pecypc] / A.W. Tonosanos, O.H. Tronenera, A.®D.
UTEpaTypa cucTeMa HIurabyTanHOB. — DAEeKTpoH. AaH. — M. : ®usmariut, 2006.
n3narenbeTBa Jlanb — 389 ¢. — Pexxum mocrtymna: http://e.lanbook.com/book/50293
— 3anI. ¢ 3KpaHa.
DJIEKTPOHHO- KoroBuu, A.B. Pemenne 3anau Teopuu ynpyrocT METOJOM
JlomonauTeapHas N
2 Teparypa OnonroTeuHas KOHEYHBIX JIEMEHTOB. [ DNeKTpoHHBIH pecypc]| / A.B. Korosuu,
cucrema N.B. CtankeBnd. — OnektpoH. gad. — M. : MI'TY um. H.O.




n3narenscTBa Jlane |baymana, 2012. — 106 c. — Pexum noctyna:
http://e.lanbook.com/book/52244 — 3aru. ¢ skpaHna.

Temuc, FO.M. Pacuer HanpshxeHHO-1eOPMUPOBAHHOTO

DJIEKTPOHHO- COCTOSIHUS] KOHCTPYKLIUI METOAOM KOHEUHBIX JIEMEHTOB.
3 JlononHuTEeNBHAS [OUOMHOTEYHAS [Dnextponnsrtii pecypc] / FO.M. Temuc, X.X. A3mMeToB. —
UTEpaTypa cucTeMa OnexTpoH. 1aH. — M. : MI'TY um. H.O. baymana, 2012. — 51

n3narenbcTBa JIans [c. — Pexkum moctymna: http://e.lanbook.com/book/52253 —
3am1. ¢ 9KpaHa.

9. UndopManiuOHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble MPH OCYLIECTBICHNH
o0pa30BaTe/ILHOIO NpoLecca

[lepedeHpb UCTIONB3YEMOTO TPOTPAMMHOTO OOECIICUEHMS:

Microsoft-Windows(6eccpodHo)

Microsoft-Office(6eccpouHno)

PTC-MathCAD(6eccpouno)

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

=

[Tepedenp uCoONb3yeMbIX HHGHOPMAITMOHHBIX CIIPABOYHBIX CHCTEM:

Her

10. MarepuajibHO-TEXHUYECKOe O0ecnedeHue TUCHUIINHBI

No OcHoBHOE 000pyIOBaHUE, CTEHIBI, MAKEThI, KOMITBIOTEpHAs TEXHUKA,
Bun zaparuit . J;[ MPeIyCTaHOBICHHOE TIPOTpaMMHOE 00ecTIiedeHHE, UCTIONh3yeMOe st
YA pa3IMYHBIX BUAOB 3aHATUN

306
Jlexuun @) [IpoeKTOp, KOMIIBIOTED.
[IpakTuueckue 109 |Knacc BBIYMCIUTENBHON TEXHUKN OCHAIIEHHBIN coBpeMeHHbIMU [1K.

3ansaTus u cemMunapsl |(2) [[Iporpammuoe obecnieuenue: Microsoft Office, MathCad, ANSY'S




