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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.1.06 ®u3suka,

b.1.14 ConpoTtuBneHne MaTepuasos,

b.1.07 UndopmaTrka u nporpaMMUpOBaHHUE,
b.1.09 TeopeTnyeckasi MEXaHHKa,

b.1.05.02 Marematuyeckuii aHaiu3

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.1.14 ConpoTuBieHrnEe MaTepUaIoOB

3HaHUE METOJ0B MH)KEHEPHBIX Pacu€TOB
KOHCTPYKLIMI Ha MPOYHOCTh, )KECTKOCTh U
YCTOMUYMBOCTb IPU OJJTHOBPEMEHHOM
YVIOBIIETBOPEHUH TPEOOBAHUN HAICKHOCTH,
SKOHOMHUYHOCTH U JIOJITOBEYHOCTH

b.1.09 TeopeTnyeckast MeXxaHuKa

3HaHWE 00X 3aKOHAX MEXAHUYECKOTO IBUKECHUSI
U B3aUMOJICHCTBUS MaTePUAIbHBIX TEJ

b.1.06 ®usnka

3HaTh OCHOBHBIEC 3aKOHBI

b.1.07 Mudopmaruka u nporpaMMupoBaHue

'YMeETb MporpaMMupoOBaTh, IPOBOAHUTH TCXHUUCCKHUEC
PACUYCTHI C MTOMOIIBIO KOMITBIOTCPA

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

KoHTposIbHOE 3a7aHue: ONpeeTICHIe
Kk03((hUIMeHTa KOHIICHTPAIIMY HAMPSKEHHUH

bacos, K. A. ANSYS Texkct cnipas.
nosib3oBarensa K. A. bacos. - 2-e u3n., ctep. -

B IIJIOCKOM JIETalii C OTBEPCTUAMH, M.: IMK-IIpecc, 2012. - 639 c. un. (c. 556- >
rajTeNIsIMU U BBITOUKAMHU. 561)

Cerepnunp, JI. [Ix. [Ilpumenenne metona
IoroToBKa K sa4eTy KOHEYHBIX 371eMeHTOB [lep. ¢ anmi. A. A. 15

[llectakona; [Ton pen. b. E. IToGenpu. - M.:

Mup, 1979. - 392 c. un.
KontponbsHoe 3a1anue: pacyér
TEMIIepaTypHBIX AehopMaLuil 1 Cerepmunp, JI. k. Ilpumenenune metona
HANpSHKEHUH B IITOCKOW JIETANIM CIIOKHOM — |[KOHEYHBIX 31eMeHToB [lep. ¢ anmi. A. A. 5
¢dopmbl. Pacuér HanpsokEHHO - [lecrakosa; Ilox pexn. b. E. [To6enpu. - M.:
ne(OpMUPOBAHHOTO COCTOSIHUS BO Mup, 1979. - 392 c. un. (c. 218-226)
BpAIAIOILEMCS JHCKE.
KOHTPOIBHOE 3aIAHHE: PACeT Cerepnunp, JI. [Ix. [Ilpumenenue metoaa
[IPOCTPAHCTBEHHOM (DepMBI JIETaTEILHOTO KOHEUHBIX JICMCHTOB [1ep. ¢ aHriL. A A. 5
anmapata [lecrakoBa; [log pex. b. E. [Tobenpu. - M.:

Mup, 1979. - 392 c. un. (c. 226-241)
KoHTposibHOE 3aaHKe: pacuyeT pepMEeHHOM Cerepmuin, JI. JLx. Ipumenenue verona
KOHCTDYKLUAH METOJOM KOHEUHBIX KOHEUHBIX 311eMeHTOB llep. ¢ anr. A. A. 5
>eMeHTOB B cpee ANSYS [llectakona; [Tox pen. b. E. IToGenpu. - M.:

Mup, 1979. - 392 c. un. (c. 212-218)
KonTpoabsHoe 3ananue: pacuet pepmennoi |KupbsiHos, /[. B. Mathcad 13 HauGonee
KOHCTPYKLIMM MaTpUYHBIM METOAOM noiH. pyk. [. B. Kupssaos. - CI16.: BXB- 5

[epeMENICHUM.

[TetepOypr, 2006. - X,590 c. (c. 272-298)

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

npouecce
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
Pa30op koHKpeTHbIX cuTyanuil |[Jlekuuu Pemenue 3agau 6
KomnbrorepHoe MOAennpoBaHue paKTHaecKe Pacuet HanpspkeHHUI B 0007104YKaX
U [IPAaKTUYECKUM aHAJIN3 P (MemOpanax u 0akax) Harpy>KEHHbIX 2
3aHITHUS U CEMUHAPbI
[pE3yJIBTaTOB aBJIeHUEM. AHAIU3 PE3yJIbTaTOB.
KomnbrorepHoe MmogenupoBanue|l Ipakrnueckue PacueT peajbHbIX KOHCTPYKIUN 4




U [IPAaKTUYECKUM aHAJIN3

pE3yabTaTOB

pE3yIBTaTOB

BAHATUSA U CCMUHAPBIPICTCTCIIbHBIX alllIapaToOB. Ananuz

Co0cTBeHHbIE HHHOBALIMOHHBbIE CIIOCO0BI M METOAbI, HCIIOJIb3yeMble B
o0pa3oBaTeJIbHOM Ipouecce

He npenycmorpensl

Hcnonp30BaHue pe3ysabTaTOB HAyYHBIX HUCCIIETOBAHNM, IPOBOAUMBIX YHUBEPCUTETOM, B
paMKax TaHHOW TUCLUIUIMHBL: HET

7. ®onn oueHouHbIX cpencTs (POC) a1 npoBeAeHNs TEKYHIEro KOHTPOJIS
YCIIEBAE€MOCTH, IIPOMEKYTOYHOMN ATTECTALUHU 10 UTOraM OCBOCHUS TUCUHMILIMHBI

7.1. IlaciopTt ¢oHIa OLIEHOYHBIX CPEACTB

HaumenoBanue paznenos

KonTponupyemas komnerenus 3Y Hol

Bun xonTposs

NoNe 3amanunit

TUCLAIUINHBI (BKITIOUAS TEKYIIIHIA)
OK-10 TBOpYECKUM MPUHITUEM
MarpuuHnas
OCHOBHBIX 3aKOHOB €CT€CTBEHHOHAYYHBIX
dbopmynrpoBKa . Brinonnenue
" JUCIUILIMH B PO eCcCHOHATBHOM
COOTHOIIICHUH TEOPUH KOHTPOJIBHOTO KonTponsHoe
NeSATEIbHOCTH, MPUMEHEHHUEM METOJI0B
YIPYTOCTH U 3a/1aHusl B BUJIE 3ananue- 1
. MaTeMaTH4ECKOrO aHaju3a U
CTPOUTEIILHON MEXaHHUKHU pereHus 3anaqn- 1
MOJIETTUPOBAHUS, TEOPETUUECKOTO U
JieTaTeNbHBIX annaparoB
SKCIIEPUMEHTAJIBHOTO UCCIIEI0BAHUS
. [1CK-3.2 criocoOHOCTBIO BBINOIHSTh Brinonuenue
MarpuyHblii METOZ
. pacyeTbl CTATUYECKUX U JUHAMUYECKHUX KOHTPOJIBHOTO KonTponrshoe
nepeMenieHui s
XapakTepucTHK padbouero nporecca XKPIl,| 3amaHus B Bume 3ajaHue-2
CTEP>KHEBBIX CUCTEM
WX Y3JIOB U BJIEMEHTOB peuieHus 3a1aun-2
OK-10 TBOpUECKUM NPUHATUEM
OCHOBHBIX 3aKOHOB €CT€CTBEHHOHAYYHBIX Mepomnpusrtue
JTUCIUILIMH B PO eCCHOHATBLHOM MIPOMEKYTOYHOMN BOMDOCEL K
Bce paznensr NEeSATETLHOCTH, MPUMEHEHHUEM METOJIOB | aTTeCTalluu B BUJIE 3aqup - 1-20
MaTeMaTH4eCKOro aHaju3a U 3a4eTa (MUChbMEHHBIN Y
MOJIEITMPOBAHMUSI, TEOPETUUECKOTO U 0I1pOC)
SKCIIEPUMEHTAJIBHOTO UCCIIEI0BAHUS
Meponpustue
[1CK-3.2 crnocoOHOCTBIO BBIMOIHSTh porip .
IPOMEKYTOUHOM
pacyeTbl CTATUYECKUX U AUHAMUYECKHUX Bomnpocs k

Bce paznenst

XapakTepuCcTHK padbouero mporecca KPII,
HX Y3JIOB U 3JICMCHTOB

arTecTaluy B BUIE
3aueTa (MUChMEHHBIN

3auery: 21-40

orpoc)
[TK-1 crmocoOHOCThIO TPUHUMATH YYaCTHE
B paboTax 1Mo pacyery u
KOHCTPYHUPOBAHUIO OTNIEIBHBIX JIeTalel u Boinonnenue
Koneunsbie 351eMeHThI y3J7I0B IBUTATENIEH U SHEPTEeTUUECKUX KOHTPOJIBHOTO KonTponsnoe
CIUIOIIHOM Cpefbl ycTaHOBOK JIA B cOOTBETCTBUU C 3aJlaHus B BUJE 3aanue-3
TEXHUYECKUMHU 3aJaHUSIMU U penieHus 3aaa4n-3
HCIIOJIb30BaHUEM CTAHJIAPTHBIX CPEICTB
ABTOMATHU3AIMHU MPOECKTUPOBAHHUS
[TK-1 cmocoOHOCTRIO TPUHUMATH YYaCTHE Mepornpusitue
B paboTax o pacuery u MIPOMEKYTOUHON Bonpocs! k

Bce pasnenst

KOHCTPYHUPOBAHUIO OTJIETBHBIX JeTajeh 1
y3JI0B ABUTATEIEH U SHEPTreTUUECKUX

ycTaHOBOK JIA B COOTBETCTBHHU C

aTTecrallu B BUC
3a4eTa (MIChbMEHHBIN
onpoc)

3auety: 41-61




TEXHUYECKUMH 3a/IaHUSIMU U
WCIIOJIb30BaHUEM CTAHJIAPTHBIX CPEICTB
aBTOMaTHU3alMK IPOEKTUPOBAHUS
[TK-1 cnocoOHOCTHIO MPUHUMATH YHacTHe
B paboTax mo pacuery u
KOHCTPYHPOBAHHUIO OTIEIBbHBIX JI€TaIeH U Brinonnenue
CooTHolIeHus: MeTOo/1a .
y3JI0B JIBUTATENeH U SHEPreTHYeCKUX KOHTPOJILHOTO KontponbsHoe
KOHEYHBIX 2JIEMEHTOB B
ycTaHoBOK JIA B cOOTBETCTBUH C 3aJlaHus B BUJE 3aianue-4
3a/1auax TMHAMUKU
TEXHUYECKUMH 3a/IaHUsIMU U penieHus 3anadu-4
HCIIOJIb30BAaHUEM CTAHJIAPTHBIX CPEICTB
aBTOMaTHU3alMK TPOEKTUPOBAHUS
OcoOeHHOCTH
IIPAKTUYECKUX PACYETOB
p P [1CK-3.2 criocoOHOCTBIO BHIMOTHSTh Brinonuenue
C MCTOJIb30BAaHUEM
pacueTsl CTaTUYECKUX U AMHAMUYECKHUX KOHTPOJILHOTO KontponbsHoe
IIPOrPaMMHOTO
XapakTepucTHK padbouero nporecca XKPII,| 3agaHus B BUIe 3agaHue-S
KOMILJIEKCa KOHEUHO-
UX y3JI0B U JIEMEHTOB pelIeHus 3a1auu-5
2JIEMEHTHOTO aHaJIN3a
ANSYS
7.2. Buabl KOHTPOJIs, IPOLEAYPbI IPOBEACHUN, KPUTEPUU OLICHUBAHUS
Bun xoHTpOIS [Ipouenyps! npoBeAEHNS U OLICHUBAHUS Kpureprn
p p ypp TP OLICHUBaHUS

Meponpusrue
ITPOMEKYTOYHOMU
aTTecTallluu B BUJE
3a4yeTa (MMChMEHHBIN
0TIpOC)

[IpomexyTouHas arTecTanus BKIOYAET B ceOs
UCbMEHHBIN onpoc. KoHnTposbHOE MeponpusiTue
MIPOMEKYTOYHON aTTeCTallMU MTPOBOJATCS BO BPEMS
caauu 3ayeta. [Ipu olleHuBaHUM pe3yabTaTOB
MEPOIPUITHSI UCIIOJNIb3YeTCs 0aUIbHO-PEHTHHTOBAS
crcTeMa OLICHUBAaHUs PE3yNbTaToB yueOHOMH
JeATeTLHOCTH 00ydarommxcs (YTBepKAeHa TIPUKA30M
pekropa ot 24.05.2019 . Ne 179). Ilpenonasareinto
MIpeIOCTaBIISIETCS IPaBO 3a/1aBaTh OOyYarOIIUMCS
JIOTIOJTHUTENBHBIE BOIIPOCHI B PAMKaX IPOrpaMMBI
TUCHMIUIHBL. [[MCEMEHHBIN onpoc U3 5 BONPOCOB B
ounere. Bpems, oTBeieHHOE Ha onpoc -40 MUHYT.
[IpaBuiIbHBII OTBET Ha BOIIPOC COOTBETCTBYET 8 Oaiam.
YacTuyHO MpaBUIBHBIN OTBET COOTBETCTBYET 5 Oaly.
HenpaBuibHbII OTBET Ha BOIIPOC COOTBETCTBYET 0
6amioB. MakcumaibHOE KondecTBo 0annos — 40.
MaxkcumanbHOE KOJIMuecTBO 0aJIOB 3a MPOMEKYTOUHYIO
arrectanuio — 40. BecoBoit koA PHUIIMEHT MEPOTIPUATHUS
- 40.

%

3a4TE€HO: pEUTUHT
00y4aromnierocs mo
TMUCIUILTHHE OOJbIIe
v paseH 60 %.

He 3auteno: peiiTunr
00y4aromnierocs mo
nucuumnae meuee 60

Brmonnenue
KOHTPOJIBHOTO 3aJITaHUsI
B BUJIE PELICHUSA
3amaun-1

KoHTponpHOE 3a/1aHn€e OCYIIECTBIISIETCS HA TIOCIEAHEM
3aHATHH U3ydaeMbIX pa3zneinos ¢ 1 no 2. CtyneHty
JaeTcs 3a1a4a. 3ajiaua COCTOUT U3 pacueTHOM U
rpaduueckoii yactu. Ha pemenue 3agaun orBogurcs 45
MUHYT. [Ipy onieHMBaHUM PE3yabTaTOB MEPOTIPUATHS
UCTIONIb3yeTCsl OAJUIbHO-PEUTHHIOBasE cCUCTEMaA
OLICHMBAHUS PE3y/IbTAaTOB yUeOHO! eI TEIbHOCTH
oOyuaronuxcs (yTBepKJIeHa IPUKa30M PEKTopa OT
24.05.2019 1. Ne 179). Kputepuu olieHUBaHUS peIlLICHUS
3aJjauyl: - pacyeT U rpaduueckas 4acTh BHIITOTHEHbI
BEpHO — 12 0asioB; - pacyeT BBIIIOJHEH BEPHO,
rpaduyeckas 4acTb UMeeT HeJjoueTsl — 10 6amios; -

pPacCdCT UMCCT HCAOYCTHI, rpa(bnqecxas[ 4aCTh BBIIIOJIHEHA

60 %

3a4TeHO: PEUTHHT
oOyuJaromierocs 3a
MepOonpUsITHE OOJbIIIE
v paseH 60 %.

He 3auTeHo: pedTHHr
oOyuJarormierocs 3a
MEpPOIPHITHE MEHEe




BEpHO — 8 0aJUIOB; - pacueT U rpaduieckas 4acTb UMEIO
HEeZ04YeThl — 6 0asUIoB; - pacueT u rpadudeckas 4acTh
UMEIOT TpyOble 3amMeyanus — 4 Gaia; - 3a1a4a He
BbINoHeHa — 0 6amioB. MakcumanbHOE KOJTHYECTBO

6amtoB — 12. BecoBoii koahdurment meponpusitus - 12.

T

Brmoiaaenne
KOHTPOJIBHOTO 3aJaHUS
B BHJIC pEIICHUS
3aJ1a4yn-2

KoHTponpHOE 3a1aHne OCYLIECTBIISETCS HA IOCIEAHEM
3aHATUHU U3y4daeMbIX pa3nenoB ¢ 3 o 4. CtyneHTy
JaeTcs 3a4a4a. 3aiaya COCTOUT U3 pacueTHOMN U

MUHYT. [Ipy orleHUBaHUH PE3yIBTATOB MEPOTIPUSTHS
WCTIONB3yeTCs OaITbHO-PEHTHHTOBAS CHCTEMA
OIICHUBAHUS PE3yIbTATOB yUeOHOM JeSITeIbHOCTH
oOyuaromuxcs (yTBepKIeHa MTPUKA30M PEKTOpa OT

3aJlauu: - pacueT U rpapuueckasi 4acTh BHITIOJIHEHbI
BEpHO — 12 GaIsioB; - pacyeT BBINOJIHEH BEPHO,
rpaduyeckas yacTb UMeeT HepoueTsl — 10 Oasios; -

HeJlo4YeThl — 6 6aJUIoB; - pacyeT U rpaduyeckas yacTb
UMEIOT TpyOble 3ameuanust — 4 Oaia; - 3a/1a4a He
BhInosiHeHa — 0 6ammoB. MakcuManbHOE KOJTMYECTBO
6asoB — 12. BecoBoit koaddunment meponpustus - 12

rpaduueckoii yactu. Ha pemenue 3agaun orBogurcs 45

24.05.2019 1. Ne 179). Kputepun olleHUBaHUSI PEILICHHS

pacyeT uMeeT HeloYeThl, rpaduieckas 4acTh BBIIIOTHEHA
BEepHO — 8 0aJUIOB; - pacyeT U rpaduyeckas 4acTb UMEIOT

3a4TEHO: PEUTHHT
oOyuarorierocs 3a
MEpOTPUSITHE OOJIbIIIE
niu paseH 60 %.

He 3auTeno: pedtnHr
oOyuarorierocs 3a
MEpOIIPUATHE MEHEEe

60 %

Brimonnenue
KOHTPOJIBHOTO 3a/ITaHHS
B BUJIE PELICHUSA
3aJa4u-3

KoHTponbsHOE 3a1aHNE OCYIIECTBIIAECTCS HAa MOCIEIHEM
3aHSATHH U3y4aeMbIX pa3zneiioB ¢ 5 no 6. CtyneHty
JaeTcs 3a1a4a. 3ajiaua COCTOUT U3 pacueTHOM U
rpaduueckoii yactu. Ha pemenue 3agaun orBogurcs 45
MUHYT. [Ipy onieHMBaHUM PE3yaBTaTOB MEPOTIPUATHS
UCTIOJIb3yeTCsl OAJUIbHO-PEUTHHIOBAsE cCUCTEMA
OLICHUBAHUS PE3y/IbTAaTOB yUeOHO! JesITEIbHOCTH
oOyuaronuxcs (yTBepKJIeHa IPUKa30M PEKTopa OT
24.05.2019 1. Ne 179). Kputepuu olieHUBaHUS peILICHUS
3aJjauyl: - pacyeT U rpaduueckas 4acTh BBIIIOTHEHbI
BEpHO — 12 0asioB; - pacyeT BBIIIOJHEH BEPHO,
rpaduyeckas 4acTb UMeeT HeJjoueTsl — 10 6amios; -

He/loueThl — 6 6alsIoB; - pacyeT U rpaduyeckas 4acTb
UMEIOT IpyOble 3ameuanus — 4 6aina; - 3a1a4a He

BbINoHEHa — 0 6ay1oB. MakcumasbHOE KOIMYECTBO

6amtoB — 12. BecoBoii koaddurment meponpustus - 12.

pacueT UMeeT HeJ04eThl, rpaduueckasi 4acTh BBIIIOJIHEHA
BEpHO — 8 0aJUIOB; - pacyeT U rpaduyeckast 4acTb UMEIOT

3a4TEHO: PEUTUHT
oOyuaromierocs 3a
MEpONpUATHE OObIIIe
vy paseH 60 %.

He 3auTeHo: peiTHHT
oOyuarorierocs 3a

MEPOIPUATHE MEHEE
60 %

Brmonnenue

KOHTPOJIBHOTO 3a/ITaHHs

B BUJIE PELIECHUSA
3amaun-4

KoHTponbHOE 3ajaHNe OCYIECTBISIETCS Ha MOCIEHEM
3aHITUU U3y4aeMbIX pa3zaeinoB ¢ 7 no 8. CtyaeHty
naercs 3afaqa. 3ajjada COCTOUT U3 PACUETHON U
rpadudeckoii vactu. Ha perenue 3ai1aun otBogurcs 45

MUHYT. [Ipy o1leHHBaHUM PE3YNIBTATOB MEPOIPUATHS
UCIIOJIb3yeTCs OaIJIbHO-PEUTUHIOBAsI CUCTEMA
OLIEHUBAaHUS PE3yJIbTaTOB yUEOHOM NesATeTbHOCTH
oOyuaronuxcst (yTBepKJIeHa MPUKa30M PEKTOpa OT
24.05.2019 1. Ne 179). Kputepuu olieHUBaHUS PEIICHUS
3aJja4yl: - pacueT u rpaduueckas 4acTh BHIITOTHEHbI
BEpHO — 12 GaJsIoB; - pacyeT BBINOJIHEH BEPHO,
rpadudeckas 4acTb UMeeT HeJoueTsl — 10 6amios; -

BEpHO — 8 0aJUIOB; - pacyeT U rpaduyeckast 4acTb UMEIOT

HeI0ueThl — 6 6aJIJIOB; - pacyeT U rpaduyeckas 4acTb

PacuCT UMECT HEAOUCTHI, rpaq)nqecxa;l YHacCTb BBIITOJITHCHA

3a4TeHO: PEUTHHT
oOyuJarormierocs 3a
MEPOIIPUAITHE OOJIBIIIE
nu paBeH 60 %.

He 3aureno: pedTuHr
oOyuJarormierocs 3a
MEPOIPHUITHE MEHEee
60 %




UMEIOT TpyOble 3ameyanus — 4 Gaia; - 3a1a4a He
BbINoHeHa — 0 6amioB. MakcumanbHOE KOJTHYECTBO
6amioB — 12. BecoBoii koaddurment meporpusarus - 12.

Brmomaenme
KOHTPOJIBHOTO 3aIaHUs
B BUJIE PEIICHUSA
3aJaun-S

KoHTponpHOE 3a1aHnE OCYLIECTBIISETCS HA IOCIEAHEM
3aHATHM 0 pazaeny 9. CtyneHTy gaercs 3a1ada. 3ajaaqya
COCTOUT M3 pacueTHOl u rpaduueckoii yactu. Ha
pelrenue 3a1a4u otTBoautTces 45 MunyT. [Ipu onleHuBannmn
Pe3yJIbTaTOB MEPONPUSATHS UCHIONB3YETCsl OaJIIbHO-
PEUTHHIOBasI CUCTEMa OLIEHUBAHUS PE3yJIbTaToOB
yueOHOIl nesTenbHOCTH 00yJaromuxcs (YTBepxkKaeHa
npuka3oM pextopa ot 24.05.2019 . Ne 179). Kpurepun
OLIEHUBAHMUS PEUICHHUs 3aa4uM: - pacueT U rpaduueckas
YacTh BBIIIOJIHEHBI BEpHO — 12 GaiioB; - pacuer
BBINOJIHEH BEPHO, rpaduyeckast yacTb UMEET HeI0YeThI —
10 6an0B; - pacyeT UMeeT HeloueThl, Tpadudeckas
YacTh BBIIIOJHEHA BEPHO — 8 0aJIOB; - pacyeT u
rpaduueckas yacTb UMEIOT HEJA0UEThI — 6 OaIIIOoB; -
pacyet u rpaduyeckas 4acTb UMEIOT rpyOble 3aMeUaHHs
— 4 Gaia; - 3aja4a He BeIojaHeHa — (0 0aIoB.
MaxkcumanbHoe KomuecTBo 0amioB — 12. BecoBoit
K03 PUIIMEHT MepoTpusTHs - 12.

3a4TEHO: PEUTHHT
00yy4aromierocs mo
UCHUITINHE OOJIbIIE
niu paseH 60 %.

He 3auTeno: pedtnHr
00yy4aromierocs mo
mcruarInHae MeHee 60
%

7.3. TunoBble KOHTPOJIbHBIE 32JaAHUS

Bup xonTposs

TumoBele KOHTPOJIbHBIC

3aJaHusA

Meponpusarre MpoOMeKyTOUHOM aTTeCcTalluy B BUJIE 3a4eTa (MMMChbMEHHBIN

OIpocC) Bompocsr k 3auety.doc

Brmonnenue KOHTPOJIBHOI'O 3aJaHUs B BUAC PCILICHUA 3az[a111/1—1

KonTponsHoe 3amanue-1.doc

BrinonHeHne KOHTPOJILHOTO 33/IaHUs B BUJE PELICHUS 3a1a4K-2

KonTponbHOe 3ananue-2.doc

Brmonnenue KOHTPOJIBHOI'O 3aJlaHUA B BUAC PCIICHUA 33}13‘-11/1-3

KonTponbHoe 3ananue-3.doc

Brinonnenue KOHTPOJILHOT'O 3a/laHUA B BUAC PCHICHUA 3az[aq1/1—4

KonTponsHoe 3ananue-4.doc

Brimonnenue KOHTPOJIBHOI'O 3alaHKUA B BUAC PCIHICHUA 33,[{21‘-11/1-5

KonTposbHoe 3ananue-5.doc

8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE OOecTiedeHUue TUCIUIITIMHBI

ITeyaTHas y4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
1.  Mopo3sos, E. M. MeToa KOHEUHBIX 3JIEMEHTOB B MEXAHUKE

pa3pyuieHusl. -

M.: Hayxka, 1980. - 254 c. ni.

2. Caxapos, A. C. MeTo KOHEYHBIX 3JIEMEHTOB B MEXaHUKE TBEPJIbIX TEI
ITon pen. A. C. Caxaposa, 1. Anbren6axa. - Kues: Buia mkona, 1982. - 480 c.

3.  Kupssnos, JI. B. Mathcad 13 Hau6onee nmons. pyk. /1. B. Kupbsnos. -
CII6.: BXB-IIetepOypr, 2006. - X,590 c.

4. 3enkeBuy, O. Koneunsle anemenTsl U annpokcumanus O. 3enkeBud, K.
Mopran; Ilep. ¢ anrin. b. W. KBacosa; [Tox pea. H. C. baxsanosa. - M.: Mup, 1986. -

318 ¢c. ui.




5.  Ilym, T. E. Ilpuknagaeie YMCICHHBIE METOBI B (DU3UKE U TEXHUKE
ITepeBog c anr. C. FO. Cnaanosa; [lon pea. C. I1. MepkypsbeBa. - M.: Beiciias

mkoja, 1990. - 254 ¢. umn.

6. Cerepnung, JI. Ix. [IpumeHenre MmeTo1a KOHEUHBIX A11eMeHTOB [lep. ¢

anr1. A. A. lllecrakora; [Tox pen. b. E. [To6enpu. - M.: Mup, 1979.

-392 c. un.

7.  bacos, K. A. ANSYS Tekcr cnipas. nons3oBareins K. A. bacos. - 2-¢

u3 1., crep. - M.: JIMK-IIpecc, 2012. - 639 c. ni.

0) OononHumenvbHas 1umepamypa:

1. Aramos, B. II. MeToa KOHEUHBIX 3JIEMEHTOB B CTaTUKE,

JUHAMHKEC 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. Kanmmnnos, B. I1. MeTox KOHEUHBIX 2JIEMEHTOB B 3aJ1a4yax JUHAMUKH. -

M.: U3narensctBo MI'Y, 1980. - 165 c. ni.

3.  O6pasmuos, 1. ®. Meton KOHEYHBIX JIECMEHTOB B 3a7adax
CTPOMTEIIHFHON MEXaHUKH JISTaTeIbHBIX anmaparoB Y4uel. mocooue I aBuall.

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. un.

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. yqe6H0-Memoduqec7<oe obecnevenue camocmosmenbHou pa60mbz

cmyoenma.
2. BapuaHTbl KOHTPOJIIBHBIX 3aJaHUN

JJIeKTPOHHAs Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HoctynHocTh
Haumenoanwue | (cetb MHTEpHET /
Bu ecypca B JIOKaJbHAs CETh;
Ne A HaumenoBanue pazpaboTku peeyp . .
JIUTEpaTyphbl AIIEKTPOHHON |aBTOPU30BAHHBIH /
bopme CBOOOJHBIN J10-
CTYII)
T'omoBanoB, A.M. MeTox KOHEUHBIX 3JIIEMEHTOB
DNEeKTPOHHO-
B CTATHKE U JUHAMHUKE TOHKOCTECHHBIX
9 . OuOIMOTCUHAS
OcHoBHas KOHCTPYKIHH. [ DneKTpoHHBIN pecypc] / A.U. Nurtepuert /
1 cucTemMa .
uTepaTypa ['onosanoB, O.H. Tronenesa, A.D. ABTOpPU30BaHHBIN
U37aTeIbCTBA
[[IuraGyTanHOB. — DNEKTPOH. JaH. — M. : Mo
duzmaraut, 2006. — 389 ¢. — Pexum




noctyna: http://e.lanbook.com/book/50293 —
3ar1. ¢ SKpaHa.

KotoBuu, A.B. Pemenne 3amgaq reopun

YIPYTOCTH METOIOM KOHEUHBIX JIEMEHTOB. DIEKTPOHHO-
[Onextponnsiii pecypc] / A.B. Kotosuu, U.B. |0ubnuoteunas
JlononHuTeNnbHASA WutepHer /
2 Tenarvpa CrankeBuY. — OnekTpoH. JaH. — M. : MI'TY |cucrema A BTODI3OBAHHLL
patyb uM. H.O. baymana, 2012. — 106 c. — Pexxum  [u3naTtenscTBa p
noctyna: http://e.lanbook.com/book/52244 — |Jlanb
3ani. ¢ SKpaHa.
Temuc, FO.M. Pacuer HamnpsixeHHO-
e(OpPMHUPOBAHHOT'O COCTOSIHUS KOHCTPYKIIUHA
peopmup pyKH DJIEKTPOHHO-
METOIOM KOHEYHBIX DJIEMEHTOB. e
3 JlononuutenbHas [[Dnekrponnsiil pecype] / FO.M. Temuc, X.X. CHCTEMa WNuTepuer /
muTeparypa A3METOB. — DJEKTpOH. JaH. — M. : MI'TVY ABTOPHU30BaHHBII
M31aTeILCTBA
uM. H.D. baymana, 2012. — 51 ¢. — Pexum ams

noctymna: http://e.lanbook.com/book/52253 —
3am1. ¢ 9KpaHa.

9. UudopManinoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble PU OCYIIeCTBIEHUN
00pa3oBaTe/IbHOTO Mpomecca

IlepeueHs HCNIONIB3YEMOTO IPOIPAMMHOIO 00ECIICUEHHUS:

b NS

Microsoft-Windows(6eccpouHo)
Microsoft-Office(6eccpouno)
PTC-MathCAD(6eccpouno)
ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,

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

[Tepedenp UCTIONB3yeMbIX HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

Her

10. MarepuajibHO-TEXHUYECKOe O0ecnedeHue TUCHUIIINHBI

Bun 3apatuit

Ne
ay/I.

OcHoBHOE 000pyI0BaHUE, CTEHBI, MAKEThI, KOMITBIOTEpHAS TEXHUKA,
MpeayCTaHOBICHHOE MPOTpaMMHOE 00ecTiedeHre, UCTIONb3yeMOoe s
pa3HI/I‘IHBIX BUI0B SaHSITI/II\/’I

[IpakTnueckue

109 |Knacc BBIYMCINTENBHON TEXHUKN OCHAILIEHHBIH coBpeMeHHbIMU [TK.

3aHATUs U cemuHapsl |(2) [[Iporpammuoe obecnieuenue: Microsoft Office, MathCad, ANSYS

Jlexkmun

306
@)

[IpoekTop, KOMITBIOTED.




