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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

[{enbro M3ydeHus: TUCHMILIMHBI SBISETCS NPUOOPETEHHE CTYIEHTaMH HaBBIKOB pacueTa KOHCTPYKIHUH U
OTJIENBbHBIX 3JEMEHTOB JHEPreTHMYECKUX YCTAHOBOK HA MPOYHOCTb, JKECTKOCTh M YCTOWYMBOCTH IPH
pa3IMYHBIX BO3IECHCTBUAX C UCIOIb30BAHUEM COBPEMEHHBIX ITPOrPaMM KOHEUHO-JIEMEHTHOIO aHAJIN3a.
(OCHOBHBIMU 33J]a4aMH U3yY€HUS JUCITUTUIHHBI SIBIISIOTCS:

— HM3y4YeHHE METOJIOB pacyera Ha MPOYHOCThb, MKECTKOCTh U YCTOMYMBOCTb OTIEIBHBIX 3JIEMEHTOB
KOHCTPYKIUH 3HEPreTUUECKUX YCTaHOBOK;

— OCBOEHHE NIPOrpaMMbl KOHEYHO-3JIEMEHTHOI'O aHalv3a JJisl MPOBEAECHMSI MPOYHOCTHBIX PacdyeToB U
aHaIM3a KOHCTPYKLUMH Ha yCTONYMBOCTb;

— (popMHpOBaHKE HABBIKOB BJIa/ICHUS MEPCOHAIBHBIM KOMIBIOTEPOM KaK MHCTPYMEHTOM Ul POBEAECHUS
pacueToB 3JEMEHTOB KOHCTPYKLMH DJHEPreTUYECKMX YCTAaHOBOK Ha IPOYHOCTh, JKECTKOCTb U
YCTOHYUBOCTb.

1.2. U3yuyaemble 00beKTbHI M CHUIIINHBI

— OCHOBBI CTPOUTEIBHOM MEXaHUKH 3J1€EMEHTOB MHXKEHEPHBIX KOHCTPYKLIHM;
— METOJIbI pacyeTa Ha MPOYHOCTh, )KECTKOCTh U YCTOWYUBOCTh Pa3IMYHBIX KOHCTPYKIIMI;
— COBPEMEHHBIE KOMITBIOTEPHBIE IPOTPaMMBI JIJIs1 PELLICHUS 3a/1a4 CTPOUTEIBHON MEXaHUKU.

1.3. Bxoauslie TpedoBaHus

|He IPEyCMOTPEHBI

2. [Inanupyemble pe3yJibTaThl 00y4eHUsI MO AUCUHUILIMHE

WHankaTop J0CTHKEHHS
KOMITETEHIINH, C KOTOPBIM Cpencraa
COOTHECEHBI IJIAaHUPyeMbIe OLICHKH

pe3yIbTaThl 00ydeHUs

[Tnanupyemsbie pe3yabTaThl
o0yueHus Mo AUCUUIUINHE
(3HaTh, yMETb, BIA/IETh)

Wanexc

Kommerennus
WHIUKaTOpa




Kommerenmnus

Munexc
WHIUKATOpa

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

[1K-1.2

WJI-1T1K-1.2

3HaeT OCHOBBI IPUKIIATHON
TEOPUH YIIPYTOCTH,
KJIacCU(PHMKAIMIO CUJI, 3a]1a4
CTPOUTENHHON MEXaHUKHU U
pacUeTHBIX CXEM; OCHOBHbIE
MOJIEJIM HAapsSKEHHO-
neGopMUPOBaHHOTO
COCTOSIHMSI; METOJIbI
peleHns INHEWHOW 3a1auu
TEOPUH YIIPYTOCTU U
IpUOITHKEHHBIE METO/IbI
pelieHus 3a1a4
CTPOMUTEIHHON MEXaHUKU;
METO/Ibl pacyeTa
CTEPKHEBBIX CUCTEM U
(epMEHHBIX KOHCTPYKIIHIA;
TUTIOTE3BI 1 OCHOBHBIE
YpaBHEHUS!, UCTIOJIb3yEMbIE
IIpU pacyeTe IIACTUH U
000JI04€K; METOIbI
ONpelEeeHNs YCTOMYUBOCTH
KOHCTPYKIIUI

JleMOHCTpUpYyeT TOHUMaHUE
BJIMSIHUS YCIIOBUH PabOTHI
00BbeKTa PO ECCUOHATTLHOMN
NeSITeIbHOCTU Ha
[IPUHUMAEMBbIE
KOHCTPYKTUBHBIE PEILICHUS

3aueT

[1K-1.2

WJI-211K-1.2

YMeeT IpOBOJUTh
KUHEMATHYECKUH aHaJIu3,
pacyeT Ha MPOYHOCTb U
YCTOWYUBOCTB CTEPKHEBBIX
CUCTEM U (PePMEHHBIX
KOHCTPYKIIH, UCIIOJIB30BaTh
0E3MOMEHTHYIO U
MOMEHTHYIO TEOPUHU
000J104€eK, ONpeaesATh
3arnachl IPOYHOCTH U
YCTONYMBOCTH AJIEMEHTOB
KOHCTPYKLUH
SHEProyCTaHOBOK,
POBOJUTH INHAMUYECKUN
aHaJIN3 KOHCTPYKIUI

[IpoBOIXT KOMITIIEKC
pacdeToB IEMEHTOB 00BEKTA
MpoQeCCUOHATTLHOMN
JeSITeIBHOCTH

3aruTa
mabopaTopHOM
paboThI

[1K-1.2

W-311K-1.2

Bianeer HaBbIKaMu
HCCIIEA0BAHMS DJIEMEHTOB
KOHCTPYKITUI
PHEPreTUYECKUX YCTaHOBOK
Ha MPOYHOCTb, KECTKOCTh U
YCTONYUBOCTH

[IpuHrMaeT 060CHOBaHHbBIE
TEXHUYECKHE PEIIeHuUs pu
CO3JIaHUU 00BEKTa
npodeccnoHaNbHOM
JIeSITeIIbHOCTH

3amura
mabopaTopHoOii
paboThI

[1K-2.1

W-1T1K-2.1

3HaeT OCHOBEI METOJa
KOHCYHBbIX 3JICMCHTOB U
OCHOBHBIC BO3MO>XHOCTH
KOHCYHO-2JICMCHTHBIX

3HaeT COBPEMEHHbIE
MH(POPMALMOHHBIE
TEXHOJIOTUH, CETEBbBIE
KOMITBIOTEPHBIC

3ayer




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

K Wnnexc 5 KOMIIETEHLIUH, C KOTOPBIM Cpencraa
OMOCTCHIMA | JUKaTOpa 0 (35;:::’”; ;I;)THLH;I;:;:TPSG COOTHECEHBI IJIaHUPYEMbIE OIICHKH
’ ’ pe3ybTaThl 00yUeHUs

MPOTrpaMM JIJIsl TIPOBEJICHUST |TEXHOJIOTHH,
MPOYHOCTHBIX PACUETOB; MaTEMaTHYECKUE TTaKEeThI
CTaHIapTHBIE (pOpMAaTHI
oOMeHa rpaduueckoit
WH(pOPMALIUN MEXKITY
IPUIIOKEHUSIMU

[1K-2.1 N-211K-2.1 |YmeeT onpeaensarsb YMeeT TpUMEHSITh 3ammura
COOCTBEHHBIE YaCTOTHI U COBpPEMEHHBIC TPOrPaMMHO-  [mabopaToOpHO
(dhopMbI KoTeOaHMi BBIUMCIIUTEIHHBIE KOMITJICKCHI [pabOTHI
9JIEMEHTOB KOHCTPYKLUH  |IUI UCCIIEI0OBAHUS MPOLIECCOB
SHEPIrOyCTaHOBOK C 1 peKUMOB pabOThl 0OHEKTOB
MCIIOJIb30BAaHUEM KOHEYHO- |IpOo(eCCHOHANbHOI
9JIEMEHTHBIX IPOTPAMM U |A€SITEIbHOCTH
IPUMEHATh COBPEMEHHbIE
KOMIIBIOTEPHBIE IPOTPAMMBI
TUTS peTeHUs 3a/1a4
CTPOUTENBHON MEXAaHUKHU

[1K-2.1 N/-311K-2.1 |Bnageet HaBbIKaMu Brnaneer HaBbIKaMHU 3ammura
MIOCTPOSHUS MaTeMaTHYECKOTro maGopaTtopHOi
reOMETPUYECKON U KOHEYHO-|MOJICTTMPOBAHUS TIPH aHAIN3E [pabOTHI

SJIEMEHTHOU MOJIe/IeH B
ANSYS u ANSYS
Workbench u ux
HCITOJIb30BaHUS IS
MPOBEJACHUS IPOYHOCTHOTO
CTaTHYECKOT'0 aHAJIN3a U
JIMHAMHAYECKOT0 aHAIH3a
3J1€EMEHTOB KOHCTPYKLUN
SHEPreTUYECKUX YCTaHOBOK

1 pacyeTe 00BEKTOB
MpoQeCCUOHATTLHOM
JIeSITeIbHOCTH




3. O0bem u BUABI Y4eOHOI1 padoThI

Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
7
1. ITpoBeneHne yueOHBIX 3aHATHH (BKJIIOUYAs TIPOBEIC- 72 72
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:
- nexnmu (JI) 32 32
- naboparopusie padoTsl (JIP) 36 36
- IPAKTUYECKHE 3aHATUSA, CEMUHAPHI U (WIN) ApyTUe
BUJIBI 3aHATHH cemuHapckoro Tuna (113)
- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 4 4
- KOHTpOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 72 72
2. IIpomexxyTouHas aTTecTanus
DK3aMeH
JlnpbepeHmpoBaHHbIN 3a4eT 9 9
3auer
Kypcosoii npoext (KII)
Kypcosas pa6ora (KP)
O01mas Tpy10eMKOCTb JUCIUTUTHHBI 144 144
4. Conepxxanue IMCUUNIMHBI
Ob6bem
O0beM ayTUTOPHBIX BHEAYyIUTOPHBIX
HammenoBaHue pasenoB TUCIUIUIMHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTuil 10 BHIAM
coJleps)KaHuEM B qacax
1 | gp | m3 CPC

7-11 cemecTp




O0BeM

H OOBeM ay TUTOPHBIX BHEAYy IUTOPHBIX
aUMEHOBAHUE PA3/JEJIOB JUCLHUIUIMHBI C KPAaTKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTHi 10 BHIAM
COJIEpKaHUEM B qacax
J JIP I13 CpC
OCHOBBI IPUKJIAJHOM TEOPUU YIIPYTOCTH U KOHEYHO- 12 12 0 24

ynemeuTHOoro aHann3a B ANSYS

Beenenue.

MecTo IUCHUIUIMHBL B CUCTEME ITOATOTOBKU
cneranucTa. Llenb mpemnogaBanus u 3a1adu N3ydeHUs
muctumuHbl. CoctaB AucuuIuinHbL. O0beM B 4acax
TIEKIIMOHHBIX, TAOOPATOPHBIX U MPAKTUUECKUX 3aHSATHIM.
®opMbI MPOMEKYTOUHOTO U 3aKIIOUUTEIIHHOTO
KOHTpOJIsl. PekoMeH1yeMasi OCHOBHAs M JOTIOJIHUTENIbHAS
uTeparypa.

[Ipenmer u 3agaun Kypca. 3ajaun IPOYHOCTHOTO
aHaJM3a U MeToJIbl uccienoBanus. Knaccupukarms
pacueTHbIX cxeM. Kimaccudukarms cuin. Kmaccudukarms
3a7a9 CTPOUTEILHON MEXaHUKH.

Tema 1. OCHOBBI IPUKIIAJHON TEOPUH YIPYTOCTU
JledopmupoBanHoe coctosiHue. Tenzop aedopmariuii.
['naBHbIEe Aepopmanuu. MIHBapuaHTHI

e OpMUPOBAHHOTO COCTOSIHUS. VIHTEHCUBHOCTD
nedopmarnmii. O0beMHas gedopmanus. YpaBHEHUS
CBsI3H e opMallHii ¥ TIepeMENIeHNH B IeKapTOBOM
CHUCTeMEe KOOpAMHAT. Y paBHEHHs HEPa3pPbIBHOCTH
nedopmariuii.

Hanpspokennoe coctosiaue. TeH30p HAMPSKEHUM.
['maBHBIE HANPsDKEHMS. 3aKOH MAPHOCTH KacaTeIbHbIX
HanpsokeHU. IHBapHaHThl HAaPSYKEHHOI'O COCTOSIHUSL.
O06001meHHbIN 3aKk0H [ 'yka. PU3NKO-MeXaHNYECKHe
CBOICTBA KOHCTPYKIIMOHHBIX MaTepruaiioB. M30TponHbIe
W aHU30TPOITHBIC MaTepuabl. [loHsTHE O
BA3KOYIIPYTOCTH.

JluddepeHunanbable ypaBHEHUSI PAaBHOBECHUS B
IEKapTOBOM CUCTEME KOOpIMHAT.

3anuch OCHOBHBIX YPaBHEHUN TEOPUH YIPYTOCTH B
LWIMHIPUYECKON CUCTEME KOOPUHAT.

MeTozb! pelieHHs TMHEHHOM 3a1a4l TEOPUHN YIPYTOCTH.
Merton nepemenieHnii u MetTo cuil. 3agada Jlame.
OCHOBHBIE MOJICTTH HATIPSHKEHHO-1e()OPMUPOBAHHOTO
coctostaust (H/IC). ITnockoe HanpsHKEHHOE COCTOSTHUC
(ITHC). ITnocko-nedopmupoBanHoe cocrostaue (I1J1C).
Perenne oceCHMMETPUYHBIX 3a/1a4.

3amackl MPOYHOCTH, KAK COOTHOILIEHUE pa3pylIaroien u
pacdeTHO Harpy3ok. Koaddunuent 6e3onacHoctu u
OCHOBHBIE €r0 COCTaBJISIIOILIKE.

Tewma 2. BapuanmonHsie U mpruOINKEHHBIE METOTBI
pacueTa CHJIOBBIX KOHCTPYKLUI

[TorenumanbHas sHeprus AehopMaIiy yupyroi
cructeMbl. BapranioHHOe penieHue 3aJaul TEOpUU
YIPYTrOCTHU B NIEpEMELICHUSIX. BapualnoHHbIA TPUHIUI
Jlarpanxa.




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

[TpubnmkeHHBIE METOIBI PEIIeHHS 33]Ja4 CTPOUTEITHLHOM
Mexanuku. Meroa Purna-Tumomenko. Koneuno-
pa3HOCTHBIE METOJbl. MeTOA KOHEUHBIX JJIIEMEHTOB.

Tema 3. Mcnonb30BaHue MakeTa KOHEUHO-3JIEMEHTHOTO
aHanmmza ANSYS

HazHayeHne KOMIUIEKTalUsl 1 OCHOBHBIE BO3MOKHOCTH
nakera. OCHOBHBIE 3Tallbl pemeHus 3a1auu B ANSYS.
MecTo KOHEUHO-JIEMEHTHOTO aHAJIN3a IIPU
npoektupoBanuu. [locTpoeHne reoMeTpudecKkoi u
KOHEYHO-3JIEMEHTHOW MOJelel, 3aJaHne TPaHUYHBIX
YCIIOBUI, pellieHue 3a/1a4M, aHAJIU3 Pe3yJIbTaTOB.
CranpapTble popmatsl 0OMeHa rpaduiecKoi
MHQOPMAITIH MEXIY TPUIOKESHUSIMU.

Pemrenne mnockux 3amayu (ITHC, TTAC,
ocecuMMeTpuyHas). Pacuet crepxkueit u 6anok. Pacuer
MTaCTUH 1 0000uek. JlnHaMudecKuil anamm3
(rapMOHMYECKUI aHAJIN3, MOJAIbHBIN aHAIN3, aHAIIN3
MEepEeXOIHBIX MpoleccoB). TemneparypHblil aHanus.
[IpoBeneHue pacyeToB Ha YCTOWYMBOCTb.

Pacuer Ha IIPOYHOCTDb U yCTOﬁ‘-IPIBOCTB OCHOBHBIX
KOHCTPYKTHUBHBIX 3JICMCHTOB

12

18

32

Tema 4. PacueT cTep)KHEBBIX CHCTEM U PepMEHHBIX
KOHCTPYKIIUN

KunemaTtuaeckuil aHan3 CTEPKHEBBIX CUCTEM U
(bepMeHHBIX KOHCTPYKIMNA. CTaTHYECKU OTIPENeTNMbIE H
HEOIpeIeTUMBbIE CTEPKHEBBIE CUCTEMBI. PacueT mimockux
CTEPIKHEBBIX CUCTEM M IMMPOCTPAHCTBEHHBIX pepM. PacuerT
CTaTUYECKH OMPEISTUMBIX GpepM. MeToa BeIpe3aHus
yrii0B. MeTo1 ceueHuid.

OcoO0EHHOCTH TTOCTPOEHUS CTEPIKHEBBIX U OATOYHBIX
moneaer B ANSYS.

Tema 5. Pacuer miactun

OCHOBHBIE YPaBHEHHUS U TUTIOTE3bI. BHIBOI OCHOBHBIX
YpaBHEHHUH B JiIeKapTOBOM cucTeMe KoopauHaT. [1nockoe
HanpsHKEHHOE COCTOsIHUE TutacTuH. V3rub miactuH,
OCHOBHBIE COOTHOLIEHU. BeiBoa nuddepenumansHOro
YpaBHEHUs YIIPYrol MOBEPXHOCTH IIACTUHBL. YUeT
rpaHUYHBIX ycroBuid. O01iee pelnieHre

G depeHINATBHOTO YPaBHEHHS TS TIPSIMOYTOJIEHOM
TUTACTUHBL. Penienne B IBOWHBIX TPUTOHOMETPUIECKUX
psgax (meron Haswe). Meton byGHoBa-I anepkuna.
Kpyriible miacTuHsI.

OcoOenHocTH pacuera nporuda miaactud B ANSYS.

Tema 6. Pacuet 000104eK BpamnieHus

OcHoBHBIE TOHATHUS U THIIOTe3bI Kupxroga-Jlsasa.
["eomeTpust o6oouek BpamieHns. OCHOBHBIE
COOTHOIIEHHS 00111ei Teopun o0omouek. BeiBos




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JI

JIP

I13

CPC

reoMEeTPUYECKUX COOTHOIIEHUH (YpaBHEHHH CBSA3U
medopmariuii u mepeMenieHu ).

be3smoMenTHast Teopusi 06004eK BpaieHus. OCHOBHbBIE
ypaBHEHUs1 0€3MOMEHTHON TeOpUH 000JI0UEK.
YpaBHeHHs OCECUMMETPUYHOH 3a7auu. Beruncnenue
HanpsDKeHUH 1 nedopmanuu B chepudeckoil u
[THHIPUYECKON 000JI0UKaxX MpU ACHCTBUA
BHYTPEHHETO JTaBJICHUS.

OCHOBHBIE YPaBHEHUS MOMEHTHOM TEOPUH 000I0YECK.
YpaBHEHUSI MOMEHTHOU TEOPHH 000JI0UEK MPH
OCeCUMMETpUYHOH aedopmanuu.

KpaeBoii a¢ ekt A MUIMHAPUIECKONH 000T0UKH.
Pacuetsl o60104yex B ANSYS.

Tema 7. Pacuet Ha yCTOMYUBOCTD

[TonsiTre 00 ycToitunBocTH. 3agada Difnepa.
3aBHCHUMOCTb KPUTHYECKON CHIIBI OT YCJIOBHM
3aKpEIUICHUS CTEPIKHSL.

Y CTOMYMBOCTD MJIACTHH. Y CTOMYHUBOCTD MPSIMOYTOJIBHOM
[JIACTUHBI, IIAPHUPHO ONEPTOM IO KOHTYPY U CKAaTOM B
OJHOM HalpaBieHUH. [[BycTOpOHHEE CciKaTue
[IPSIMOYT'OJIBHOM IIACTUHEI.

Y CTOWYMBOCTD LIMIIMHAPUIECKHX 000JI0UEK.

Y CTOMYMBOCTD HMIMHAPHYECKUX 000I0UEK IPU OCEBOM
C)KaTUM W BHEITHEM JABIICHUU. Y CTOMYHBOCTh
chepryeckoit 000JIOUKH MPH BHEITHEM JaBICHHH.
Oco0eHHOCTH pacdyeToB Ha ycToHYuBOCTH B ANSY'S.

(OCHOBEI METOJa KOHCYHBIX 3JICMCHTOB

16

Tema 8. KoHeuHble 371€MEHTHI.

Jluckperuzanus o01acTu Ucciae 0BaHus (0AHOMEPHBIE U
IByMEPHBIE DJIEMEHTBHI).

OIHOMEPHBIN CUMIUIEKC-371eMeHT. [lonydyenne GyHKITHi
dopmer. CBoiicTBa pyHkuit popmbl. EcrecTBeHHBIE
KOOpauHAThL. BeiBoa GyHKIMI GOpMBI 17151 THHEHHOTO U
KBaJpaTUYHOTO OJJHOMEPHOTO JIEMEHTOB.
TpeyroapHbIN KOHEUHBIN IeMEHT. L-KoopIuHATHI
TPEYroJabHOro 35eMeHTa. BoiBon dyHkimii hopmbl 11t
JIMHEHHOTO ¥ KBaJPaTHYHOTO TPEYTOJIbHBIX JIEMEHTOB.
UeThlpexyroibHble KOHEYHbIE JIEMEHTHI.

TpexmepHble KOHEUHBIE 3JIEMEHTHI.

Tema 9. MaTemaTuyeckue MOAEIH pELIeHUs 3a1a4
TEOPUH yIIPYTOCTH.

OnnomepHast Mozienb. [1nockoe HanpsHKeHHOE
coctosiHue. I1nockoe neopMUpOBaHHOE COCTOSIHUE.
O60061menHas miockas nedpopmanus. OcecuMMETpUYHbIE
Mozenu. TpexMepHOe HaNPsHKEeHHO-1e(OPMUPOBAHHOE
COCTOSIHUE.




O0BeM

O0BeM ayTUTOPHBIX BHEAyIUTOPHBIX
3aHATHN 110 BUJAM B 4acaxX |3aHATHI 10 BUAAM
B Yacax

HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

JI JIP I13 CPC

Tema 10. IIpumenenne MKD 1 Mmoaenu miockoro
HANPSHKEHHOTO COCTOSTHHS.

3anuch OCHOBHBIX COOTHOILIEHUH TEOPUU YIIPYTOCTH IS
KOHEYHOT0 3JIeMEeHTa B MaTpu4HOil popme. Brruncnenue
MPOU3BOAHBIX PYHKIUI (opMbl. Matpuria Sxoowu.
Matemarndeckas noctanoBka MKD. OcHOBHBIE 3Tanbl
perenus 3agaun MKO.

Tema 11. Yucnennas peanuzanus MKD.

[TocTpoeHnEe KOHEUHO-3JIEMEHTHON MOJENIN
KoHCTpYKIuU. opMupoBaHre MaTpUIbl KOHEYHOTO
pieMeHTa. [IpMeHeHne YUCIEeHHOTO HHTErPUPOBAHUS
[pU ONpeAeeHUH MaTpULIbI 3JeMeHTOB. PopMupoBaHue
r1100aTbHON MaTPUIlBl CUCTEMBI ypaBHeHNH MKD.
Opranuzanus XpaHeH!s TI00aTbHON MaTPHUIIBI CHCTEMBbI
ypaBHeHUI MKD. YueT rpaHn4HbIX yCIIOBUI IpH
pemeHnu cucreM ypasHeHni MKDO.

MeTobl petIeHns CUCTEM JTMHEHHBIX anreOpandecKkux
ypaBHeHUH. Brruncnenue nedopmanuii 1 HanpsHKEHHUM.

NTOI'O no 7-my cemecTpy 32 36 0 72

NTOI'O no nucLuruinge 32 36 0 72

TemaTrka npUMEpHBIX J1A00PaTOPHBIX PabOT

HanMeHoBaHue TeMbl J1a00paTOPHOIl padoThI

1 |Onpenenenune HJAC yrnoBoro kpoHITeitHa

2 |Co3manue koHeuHO-31eMeHTHON Mozei B ANSYS u ANSYS Workbench

3 |Pacuer HanpsHKEHHO-1e()OPMUPOBAHHOTO COCTOSHUSI KOHCTPYKLUH MTPH ACHCTBUH CTATUIECKON
Harpy3ku B 1uiockoit mocranoBke (Moaenu [1JIC u [THC)

4  |Pacuer HANPSHKEHHO-AE(POPMUPOBAHHOTO COCTOSIHUS KOHCTPYKIIMH MTPH JICUCTBUY CTATUYECKON
Harpy3Ku B OCECUMMETPUYHON MMOCTAaHOBKE

5 |PacueT pepMeHHBIX KOHCTPYKIHII ¢ HcTionb30BaHneM naketa ANSY S

Pacuet mmactuH ¢ ucnois3oBanueM makera ANSYS

=N

Pacder 00osouek BpalieHus ¢ ucmoiib3oBanueM makera ANSY'S

8 |Pacuer Ha ycTOMYMBOCTD IUIACTUH U 000JI0UEK ¢ UcHoIb30BaHueM nmakera ANSYS

9  |Pemenue 3agaun TEPMOYIIPYTOCTH € UCIIONb30BaHUEM nakeTa ANSY S

10 |MopnanbpHBIH aHaIU3 KOHCTPYKLUU

11 |l'apMoHMuecKui aHAIN3 KOHCTPYKIMH

12 |Pacuet HanmpsKEHHO-AE(POPMUPOBAHHOTO COCTOSIHUSA KOHCTPYKIMH MTPH HECTAIIMOHAPHOM
CHJIOBOW Harpyske




Ne

_ HanMeHoBaHue TeMbl J1a00pPaTOPHOIl padoThI

13 |Pemenune koHTaKTHBIX 3a1a4 B ANSY'S

14 |PacueTsl Ha IPOYHOCTH JIEMEHTOB KOHCTPYKIIMHA YHEPreTUYECKUX yCTaHOBOK B ANSY'S

5. Opranm.aunonno-nez[arornqeCKne yciaoBus

5.1. O6pa3oBaTre/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble /17151 (OpMHUPOBAHUSA
KOMIIeTeHIIUH

[IpoBeneHye AEKIMOHHBIX 3aHATHIA MO JUCLMIIMHE OCHOBBIBAETCS HAa aKTMBHOM METOZE OOydeHus,
[IpY KOTOPOM Yy4YalllMecs HE MAcCUBHBIE CIIyILATENM, a AKTUBHbIE YYAaCTHUKHU 3aHATHs, OTBEYAIOLIME Ha
BOIPOCH! IpenoaaBarens. Bonpocsl npenoaaBaresns HaLEIEeHbl HA aKTUBU3ALUIO NPOLIECCOB YCBOEHUS
MaTepuaa, a TaKkKe Ha pa3BUTHE JIOTMYECKoro MbinuieHus. IIpenonasarens 3apaHee HaMedaeT CIUMCOK
BOIIPOCOB, CTUMYJIMPYIOUIMX aCCOLMATUBHOE MBIIUIEHUE U YCTAHOBJICHHE CBS3€il C paHee OCBOECHHBIM
MaTEpUATIOM.

[IpoBenenue nabOpaTOPHBIX 3aHATHUH OCHOBBIBAETCS HAa HMHTEPAKTUBHOM MeETOJE OOYy4YEHHsS, MpHU
KOTOPOM 00y4Yaromuecs: B3aMMOICHCTBYIOT HE TOJIBKO € MPenoaaBaresieM, Ho U Apyr ¢ Apyrom. [Ipu stom
TOMUHUPYET aKTHBHOCTb Yy4YalllUXCsl B Ipolecce oOydeHus. MecTo mpenojaBaTeliss B MHTEPAKTUBHBIX
3aHATHAX CBOJAUTCS K HAIPABJICHUIO JIEATEIBHOCTH OOYYAIOLINXCS Ha TIOCTH)KEHHUE LIeNIeH 3aHATHSI.

[Tpu npoBeneHny yueOHBIX 3aHATUH HCIIONB3YIOTCS HHTEPAKTUBHBIC JIEKLIUH, TPYTIIIOBBIE TUCKYCCHUH,
POJIEBBIC UTPBI, TPEHUHTH U aHAJIN3 CUTYAIlMid 1 MMUTAIIMOHHBIX MOJICIICH.

5.2. MeToanyeckne yKazaHus Il 00y4alOUIUXCS M0 M3YYEHUI0 TUCHUTINHBI

[Ipy  w3y4eHMHM JUCHMIUIMHBI  OOYyYalOMIMMCA  [EIeCOO0Pa3HO  BBIMOJNHATH  CIEIYIOIINE
[pEKOMEHJalNH:

1. U3yuenune ydueOHOM TUCIUTIINHBI JJOJKHO BECTHCH CHCTEMATHUECKH.

2. Tlocne w3ydeHus Kakoro-nubOO pasziena 1O Yy4YeOHWKY WM KOHCICKTHBIM Marepuaiam
PEKOMEHyeTCs 110 TaMSITH BOCIIPOU3BECTH OCHOBHBIC TEPMUHBI, ONIPE/ICIICHMS, TIOHATHS pa3fena.

3. Oco0Ooc¢ BHHMMAaHHE CIJICyeT YJCIHUTh BBHIMOJIHCHHUIO OTYETOB IO JIAOOPATOPHBIM padoTaM |
WHIMBHTy JTbHBIM KOMIUICKCHBIM 3a/IaHUSIM Ha CAMOCTOSITEIIEHYIO pa0oTYy.

4. Bcs TemaTuKa BOIPOCOB, M3yYaeMbIX CAMOCTOSITENIBHO, 3aJaeTcCsl Ha JICKIMSIX IMPErnojaBaTesiem.
WM e 1aroTcs HCTOYHUKY (B MIEPBYIO OYepeab BHOBb M3JaHHbBIC B IEPUOANYCCKON HAYIHOH JINTEpAType)
151 60J1ee IeTaThHOTO IIOHMMAaHHUS BOITPOCOB, 03BYYCHHBIX HA JICKIIHH.

6. IlepeyeHb yueOHO-MeTOANYECKOT0 M1 HHGPOPMALMOHHOTO 00ecreYeHus
JJISl CAMOCTOSITEJILHOMH PadoThl 00YYAIOIINXCH M0 JUCHUILINHE

6.1. IleuaTHasi yueOHO-MeTOAUYECKAS JIUTEPATYypPa

bubnmuorpadpudeckoe onucanue KonnuectBo
Ne n/m (aBTOp, 3aryaBue, BUJ U3/IaHUS, MECTO, U3/1aTEILCTBO, SK3EMIUISIPOB B
rOJl M3/JaHNs, KOJTMYECTBO CTPAHHUII) 6ubnmorexe

1. OcHoBHas JuTEpaTypa

1 JlapkoB A. B. CtpourenbHas MeXxaHUKa : yueOHUK JUIst By30B / A. B. 32
Japkos, H. H. IllanomraukoB. - Cankt-IletepOypr [u mp.]: Jlans, 2010.

2 KoroB A. I'. CAIIP u3nenuii U3 KOMIO3UIMOHHBIX MAaTEPUATIOB. 124
MoienupoBaHnue IporeccoB Ae(popMUPOBAHUS U pa3pyLICHUS B cpeie
ANSYS : yuebnoe nocodue / A. I'. Kotos. - [lepmb: U3n-so [II'TY, 2008.

10



2. JlonoJiHMTEBHAS JTUTEPATypa

2.1. YueOHble U HAYUYHbIE U31aAHUS

1 Kamnmyn A. b. ANSYS B pykax uH)KeHepa : IPaKTH4eCKoe PyKOBOJICTBO / 17
A. b. Kantyn, E. M. Mopo3zos, M. A. Ondepresa. - Mocksa: Equropuan
YPCC, 2003.

2 Caprcsn A. E. CtpourtenbHas MexaHuka. MexaHUKa HHKEHEPHBIX 65
KOHCTPYKIUH : yaeOHUK /7151 By30B / A. E. CaprcsH. - Mocksa: Beicir.
mK., 2004.

3 UwurapeB A. B. ANSYS st uHkeHepoB : cripaBodHoe ocobue / A. B. 44
Uurapes, A. C. KpaBuyk, A. @. Cmanok. - MockBa: MammHocTpoeHue,
2004.

2.2. llepuonnyeckne U3TaAHUS

| He HCIIOJIB3YCTCA |

2.3. HopMaTUBHO-TeXHUYeCKHE U3TAHUS

| He ucnons3yercs |

3. MeToauveckue YKazaHud QJ1d CTYJA€HTOB 110 OCBOCHUIO JTUCHUILJIMHBI

| He ucnone3yercs |

4. Y4eOHO-MeTOANYECKOE O0eclieYeHHe CaMOCTOSITeIbHOM PadoThl CTyleHTa

| He HCIIOJIB3YCTCA |

6.2. JekTpOHHAs yueOHO-MeToANYecKasi JJuTepaTrypa

HocTynHoCTh

(cetp MuTEpHeT /
HaunmenoBanue Ccblika Ha
Bua smeparype! a3paboTKu WH(POPMALIMOHHBIN pecypc JIOKAJIbHAA CCTh,
pasp p peeyp aABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)

JlonostuTenbHas [Kamenckux A. A. Peanmzanus http://elib.pstu.ru/Record/RU|imokanpHas ceTs;

uTepaTypa pereHus 3a1a9 MEXaHUKH PNRPUelib3967 CBOOOJIHBIN TOCTYTI

KOHTAKTHOTO B3aWMOJICHCTBUS B
npuksiagHoM nakere ANSYS :
yaeOHOoe ocobue / A. A.
Kamenckux, M. JI. Baptonomeii. -
[lepmb: U3n-Bo ITHUITY, 2017.
OcHOBHas KotoB A.I'. CAIIP uznenuii u3 http://elib.pstu.ru/Record/RU|nokansHas ceTs;
nuTeparypa KOMIIO3UIIMOHHBIX MaTEPHAJIOB. PNRPUelib2836 CBOOOIHBIN OCTYTI
MopenupoBaHue MPOIECCOB

neOpMUpPOBAHUS U pa3pyLICHUS B
cpene ANSYS, 2008. — 350 c.

6.3. JInueH3M0HHOE U CBOOOTHO pacnpocTpaHsieMoe NPOrpaMMHoe odecrieyeHue,
HCIOJIb3yeMoe NMPH OCYIIeCTBIEHUH 00pa30BaTeILHOTO Mpoliecca 1Mo JUCIUILINHE

Bun I1O Haumenosanue I[10
OnepanvoHHbIE CHCTEMBI Windows 10 (moxn. Azure Dev Tools for
Teaching)
OducHBIC TPUITOKECHHS. Microsoft Office Professional 2007. yu.
42661567
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Buzx I[1O

Haumenosauue [10

[IpuknagHoe mporpaMMHoe obecrieueHre 00Iero Ha3HauYeHUs

Dr.Web Enterprise Security Suite, 3000
man, [THUITY OLIHUT 2017

[TpuxitagHOE TIpOTpaMMHOE OOecTIeYeHIe 00IIeT0 Ha3HAYSHMS

MATHCAD 14 Academic, [THUITY
2009 r.

Cucremsl yrpaBieHuUs IPOEKTaMH, UCCIIEJOBAHUSIMU,
pa3paboTKOMH, MPOEKTUPOBAHNEM, MOJICTTUPOBAHUEM U
BHEJIPEHUEM

ANSYS (. 444632 LIBBC)

6.4. CoBpemenHbIe podeccnoHabHbIEe 0a3bl JAHHBIX 1 HH(POPMALIMOHHBIE
CNPABOYHbIE CUCTEMBbI, HCIIOJIb3yeMble MPH OCYIIeCTBJIEHUH 00Pa30BaTEJIbHOIO

nmponecca nmo IMCuuIJInHe

HanMmenosanue

Ccpiika Ha HHQOPMAIIMOHHEIH pecypc

baza mannabIX Scopus

https://www.scopus.com/

basza manasix Web of Science

http://www.webofscience.com/

HCCJIIEA0BATCIBCKOIO MOJIUTEXHUYCCKOTO YHUBEPCUTETA

baza maHHBIX HAYYHOH JIEKTPOHHOM OMOIHOTEKH https://elibrary.ru/
(eLIBRARY.RU)
Hayunas ouoimoteka [TepMckoro HalfmoHaILHOTO http://lib.pstu.ru/

DIIeKTpOHHO-0MOIMoTeueas cucrema Jlann

https://e.lanbook.com/

DnekTpoHHO-0nbnnoTeunas cucrema IPRbooks

http://www.iprbookshop.ru/

WNudopmarmonnsie pecypebl Cetn Koncynbrantllntoc

http://www.consultant.ru/

7. MaTepHaIbHO-TEXHHYECKOE o0ecneueHne 00pa3oBaTeIbHOI0 NMpolecca Mo

AUCIHIUIIJIUHEC
" HanmMeHnoBanne He0OX0IMMOTO OCHOBHOTO 000Dy IOBaHUS
Bun 3angruit KonunuectBo equumiy
Y TEXHHYECKHUX CPEJICTB 00YUEHUS
JlaGopaTopHas KommbroTepbl 12
paboTa
Jlexinsa KomnbroTep 1
Jlexmst [IpoexTop 1

8. ®oH1 OLIEHOYHDIX CpeacCTB JUCIUIIIMHBI

|OHI/ICaH B OTACJIbHOM JOKYMCHTC
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@oH OUEHOYHBIX CPEIACTB Ui TPOBEJACHUS MPOMEKYTOUYHOW aTTECTAINH
00yJaroNMXCs M0 TUCIMIUINHE SBISCTCS YacThiO (MPHIOKEHUEM) K pabodeil mporpamme
TUCIUTUTHHBL. DOHJT OIEHOYHBIX CPEACTB JUISI TIPOBEICHUS MPOMEKYTOYHOW aTTeCTallun
00yyJaromuxcs Mo AUCIHUIUIMHE pa3paboTaH B COOTBETCTBUM € 00ImIed yacTeio ¢oHAa
OIICHOYHBIX CPEICTB I TPOBEIACHHS IPOMEKYTOYHOH aTTecTallii  OCHOBHOM
00pa30BaTeIbHON MPOrPaMMBI, KOTOpasi yCTAaHABJIUBAET CHCTEMY OIICHUBAHUS PE3yJIbTaTOB
MIPOMEXYTOYHON aTTECTAIIMHN ¥ KPUTEPUU BHICTABJICHUS OIeHOK. DOH]T OTICHOYHBIX CPEJICTB
JUIS  TIPOBEJICHUS MPOMEKYTOYHOM  aTTeCTalii  OOYYaOIIUXCS IO  JUCITUIUIHHE
yCTaHaBiIMBAaeT (GOPMBI M  TPOIEAYPHl  TEKYIIETO KOHTPOJIS  yCIIEBAEMOCTH H
MPOMEKYTOYHON aTTECTAIIMH 00YJaIONUXCs 110 AUCIUILTAHE.

1. IlepeyeHbr KOHTPOJMPYEMBIX Ppe3yJabTATOB OOy4YeHHsl 10 AMCUMILIMHE,
00beKThI OLICHMBAHUS M BH/IbI KOHTPOJIA

Cornacuo PIIJI ocBoeHue y4yeOHOro MmaTepuana IUCLUIUIMHBI 3aIlVIAHUPOBAHO B
TEUEHHe OJHOTo cemecTpa (7-ro cemecTpa y4eOHOTo IulaHa) M pa3OuTo Ha 3 y4eOHBIX
Monyns. B kaxaom Moayne npeaycMOTpeHbl ayAUTOpPHBIE JIEKIMOHHBIE 3aHATUS H
nabopaTopHble paboThl, a TAKXKE caMOCTOsITeNIbHAs paboTa CTYAeHTOB. B paMkax ocBoeHus
y4eOHOro marepuana JIUCHUIUIMHBL (OPMHUPYETCS] KOMIIOHEHThl KOMIIETEHUUN 3Hamb,
ymemb, énadems, ykazaHHble B PIIJl, KoTOpbie BBICTYNAaIOT B KAYECTBE KOHTPOJIUPYEMBIX
pe3yNIbTaToOB OOyUEHHUS 1O AMCHHILINHE (Tab. 1.1).

KoHTpons ypoBHSI YCBOGHHBIX 3HAaHUH, OCBOCHHBIX YMEHHUH U HPHUOOPETEHHBIX
BJIQ/ICHUI OCYIIECTBIIIETCA B paMKax TEKYLIETro, pyOeKHOTo U MPOMEKYTOUHOTO KOHTPOJIS
OpU U3YyYEHUH TEOPETHYECKOro MaTepuania, cllaye OTYETOB IO JIAOOpaTOpHbIM paboTaM U
sK3aMeHa. Bubl KoHTpoIs cBefeHs! B Tabuny 1.1.

Ta6muma 1.1. TlepedueHb KOHTPOTUPYEMBIX PE3YIHTATOB OOYUCHUS MO AUCITUTIIIMHE

Buja xouTpoOss

KOHTpOJ’II/IpyeM])Ie PE3yabTaThI 06y‘leHI/Iﬂ

1o qucnmmnne (3YBoi) TeKy Ui pyOexHbIH HTOTOBBbII
C TO | OJIP | T/KP | nudd. 3auer
YcBoeHHBIC 3HAHUS
3.1. 3HaeT OCHOBBI IPUKIIATHOW TEOPUH YIPYTOCTH. 1701 KPI B
3.2. 3HaeT KIacCUpUKAIUIO CHII, 33/1a4 CTPOUTEIBHOM 701 KP1 B

MCXaHUKU U PACUCTHBIX CXEM.

3.3. 3HaeT OCHOBHBIE MOJENU HAIIPSHKEHHO- 1701 KP1 B
Jie(hOpMUPOBAHHOTO COCTOSTHHS.

3.4. 3HaeT METOBI PENICHHS TUHEHHOW 3a/1a91 TEOPUHN TO! KP] B
YOPYTOCTH W TPUOJIMKSHHBIE METO/IbI PEIICHUS 3a/1a4
CTPOUTEIHLHON MEXaHUKHU.

3.5. 3HaeT MeTOBI pacueTa CTEPIKHEBBIX CHCTEM U 702 KP2 B
(hepMEHHBIX KOHCTPYKIIUH.

3.6. 3HaeT runoTe3bl ¥ OCHOBHBIC YpaBHEHUS, 102 KP2 B
UCIIOJIb3YEeMBbIE MTPU pacyueTe MIIACTHH U 000JI0UeK.

3.7. 3HaeT METOBI OTPEICIICHIS YCTOWINBOCTH 702 KP2 B
KOHCTPYKIIHI.

3.8. 3HaeT OCHOBBI METOJ1a KOHEYHBIX JIIEMEHTOB U 703 KP3 B

OCHOBHBIC BO3MOXHOCTH KOHCYHO-DJICMCHTHBIX
nporpamMm jist HpOBCACHHA IPOYHOCTHBIX paCcyYCTOB.




Bun koHnTposs

Kontpoaupyemblie pe3yJibTaTbl 00y4eHHsI - - -
1o aucuumse (3YBoi) TeKyIIui PYOeKHBIIH HUTOrOBBIit

C TO OJIP | T/KP | nudd. 3auer
3.9. 3naeT cranmapTHBIE (hOpMaTHl OOMeHa TpaduIecKoi TO3 KP3 B
WHGOPMAITUH MEXKTy TPUIOKCHUSIMHU.

OcBoeHHBIEC YMEHUSI

¥.1 YmMeeT npoBOoaUTh KHHEMAaTHUECKUI aHAIIN3, pacyeT OJIPS, 113
Ha IPOYHOCTh U YCTOMYUBOCTh CTEPHKHEBBIX CUCTEM U OJIP8

(bepMEHHBIX KOHCTPYKLUI.

¥.2 YmMeer ucnonb3oBaTh 0€3MOMEHTHYIO U MOMEHTHYIO OJIPI- 113
TEOpHH 000JI0UCK, ONIPEIEIIATE 3aachl IIPOYHOCTH U OJIP14

YCTOMYHMBOCTH 3JIEMEHTOB KOHCTPYKLUI 3HEpro-

YCTaHOBOK.

¥.3 YMeeT npoBOANTHh TUHAMUYICCKUN aHAHA3 OJIPI- 113
KOHCTPYKIMA, ONIPEAETSATh COOCTBEHHBIE YaCTOTHI U OJIP14

(hopMBbI KOIe0aHUI PIIEMEHTOB KOHCTPYKITHI
SHEProyCTaHOBOK C UCIOJIb30BaHHEM KOHEYHO-
QJICMCHTHBIX ITPOrpaMM U IPUMEHATHL COBPEMCHHBIC
KOMIIBIOTCPHBIC MPOTpaMMBI IJId PCHICHUA 3ada4
CTPOUTEIBHON MEXaHUKH.

IIpuoOpeTeHHbIe BJIaieHUSA

B.1. Briageer HaBBIKaMM HCCIIEJOBAHUS IIEMEHTOB OJIP1- K3
KOHCTPYKIMM SHEPreTUYECKUX YCTaHOBOK Ha IIPOYHOCTb, OJIP14

JKECTKOCTh U YCTOMYHMBOCTb.

B.2. Bnageet HaBbIKaMU MOCTPOEHUS TEOMETPUUECKON U OJIPI- K3
KOHeuHOo-211eMenTHO Mozened B ANSYS u ANSYS OJIP14

Workbench u nx ncrions3oBaHus ISl POBEIECHUS
MPOYHOCTHOTO CTATHYECKOTO aHAIN3a U JMHAMHYECKOTO
aHaJIM3a IEMEHTOB KOHCTPYKIUI SHEPreTHUECKUX
YCTaHOBOK.

C — cobecedosanue no meme;, TO — xonnoxeuym (meopemuueckuti onpoc); OJIP — omuem no
nabopamopHou pabome; M3 — unousuodyanrvnoe 3adanue; T/KP — pybexcnoe mecmuposanue
(konmponvuas padboma); PP — pacuémnas paboma; TB — meopemuyeckuti 60npoc;
113 — npaxmuueckoe 3a0anue;, K3 — komniexchoe 3a0anue sK3amend.

WTOroBOM OILIEHKOW JOCTHKEHHS PE3YJIbTaTOB OOYYEHHS IO JUCIUIUIMHE SBISETCS
MPOMEXKYTOYHAs aTTecTanus B Bujae AU(GEepeHIIMPOBAHHOTO 3a4eTa, MPOBOAUMAS C YIETOM
PE3yJIbTaTOB TEKYIIETO U PyOEKHOTO KOHTPOJIS.

2. Buabl KOHTPOJIS, TUNIOBble KOHTPOJbHBIE 3aJaHUS M IIKAJbI OIeHUBAHUS
pe3yJabTaTOB 00yUYeHUs

Texymuii KOHTPOJb YCHEBAEMOCTH HMEET IeJIbl0 oOecrneueHne MaKCHMaJbHOU
s dexTrBHOCTH yueOHOro mpoliecca, yrpasieHue mpoieccoM GOpMUPOBAHUS 3aJaHHBIX
KOMIIETEHIIMH O0O0y4yaeMbIX, TIOBBIIICHHE MOTHBAIlMK K Yy4yebe U IperycMaTphBaeT
OLICHMBAaHME X0/1a OCBOEHUS AUCHUILIUHEL. B cooTBercTBUM ¢ [lonokeHneM o mpoBeieHun
TEKYIIero KOHTPOJsS YCIEBAEMOCTH W IMPOMEKYTOYHOM arTecTallud OO0yYarouuxcs Io
o0pa3oBaTeNbHBIM MPOTpaMMaM BBICIIEr0 0Opa3oBaHMsA — MporpamMmaM OakajaBpuaTta,
cienpanurera ¥ marucrparypsl B IIHHMIIY mnpenycmorpeHs! cienyromue BUIAbl U
NEPUOJUYHOCTh TEKYILIETO KOHTPOJISl YCIIEBAEMOCTH 00YYarOIINXCS:




— BXOJHOW KOHTPOJIb, MNPOBEPKA UCXOAHOTO YPOBHS IMOATOTOBIEHHOCTH 00y4aeMOro
U €r0 COOTBETCTBUS MPEABSABISEMbIM TPEOOBAHUSAM JJIS U3yUEHUS TaHHOM JUCLMILINHBI;

— TEKYIUHA KOHTPOJIb YCBOEHHUs MaTepuaina (ypoBHS OCBOEHUS KOMIIOHEHTA «3HATbh)»
3aJJaHHBIX KOMIIETEHIMI) Ha Ka)KJOM TIPYIIOBOM 3aHATHM M KOHTPOJIb IOCEHIAEMOCTHU
JEKIIMOHHBIX 3aHATHH;

— IPOMEXYTOUHBIM M pYOEXHBI KOHTPOJIb OCBOCHHS OO0y4aeMbIMH OTIEJIBHBIX
KOMIIOHEHTOB «3HaTh», «YMEThb)» 3aJaHHBIX KOMIIETEHIIMH MyTeM KOMIIBIOTEPHOTO WIIU
OJJaHOYHOTO  TECTHUPOBAHUS,  KOHTPOJIBHBIX  ONPOCOB,  KOHTPOJBHBIX  paboT
(MHIMBUAYAJIBHBIX JOMAIHUX 3aJaHMif), 3alIUThl OTYETOB MO JaOOpaTOpHBIM paboTaM,
pedepaTos, 3cce u T.J1.

PyOexxHbIil KOHTpOJIb MO JIUCUUIUIMHE MPOBOAMUTCS HA CIEAYIOIIEW Helesne mocie
OPOXOXKJIEHUSI MOAYNISl JTUCLMIUIMHBI, a IPOMEXKYTOUHBII — BO BpeMs KaXJOro
KOHTPOJILHOTO MEPOIPUSITHS BHYTPU MOAYJIEH TUCIMUITINHBI;

— MEXXCECCHUOHHAsl aTTeCcTalllds, €AMHOBPEMEHHOE IIOABEJACHUE WTOrOB TEKYIEH
yCIEBAEMOCTH HE MEHEE OJHOr0 pa3a B CEMECTp IO BCEM AMCLUMIUIMHAM JUISl Ka)J0ro
HaMpaBJIeHUs OJTOTOBKY (CIEUAIbBHOCTH), Kypca, TPYIIIIbI;

— KOHTPOJIb OCTATOYHBIX 3HAHUU.

2.1. Tekymnii KOHTPOJIb YCBOEHHsI MaTepuaJja

Texymuii KOHTPOJIb YCBOEHUSI MaTepHrana B hopMe codecel0BaHUs UM BHIOOPOUHOTO
TEOPETHYECKOTO OMpOca CTYACHTOB MPOBOAUTCS MO KaxaoW Teme. Pe3ynbrarel 10
4-0armIbHOM IIKaje OIICHHUBAHMS 3aHOCATCS B KHIDKKY MPEMOJABaTeNsl U YYUTHIBAIOTCS B
BU/JIE MHTETPAILHOM OLIEHKH MPHU MPOBEICHUN TPOMEKYTOUHON aTTECTAIIIH.

2.2. PyOeskHbIH KOHTPOJIb

PyOexxHBIiT KOHTPOJL JUIsI KOMIUIEKCHOTO OILIGHMBAHWS YCBOCHHBIX 3HAaHWM,
OCBOEHHBIX YMEHUH U MpUOOpETeHHBIX BiaaeHui (Tabiu. 1.1) npoBoauTcs B hopme 3alIUThI
1ab0paTOPHBIX pabOT M pyOEKHBIX KOHTPOJIBHBIX Pa0OT (TOCTIe U3YUCHHS KaXKI0T0 MOIYJIs
y4eOHOM TUCITUTUTHHBI).

2.2.1. 3amura J1a00paTOPHBIX padoT

Bcero 3amnanupoBano 14 nabopaTtopHbix paOoT. TunoBsie TeMbI JAOOPATOPHBIX PabOT
npuseaceHsl B PII/I.

3amura mabopaTopHON paboThl MPOBOAUTCS MHAWBUIYATBHO KaXIbIM CTYACHTOM MU
TPYNIION CTyASHTOB. THNOBBIC IIKaJlla W KPUTEPHH OIEHKH TPUBEACHBI B OO0INEH YacTh
®OC o0Opa3zoBaTeIbHON MPOTPAMMBI.

2.2.2. PyOexHasi KOHTpPOJIbHas padora

Cornacuo PIIJ] 3ammanupoBano 3 pyOexHble KoHTponbHble paboTtsl (KP) mocme
OCBOCHHS CTyAeHTaMUu yueOHbIX Monyned aucuuruivdbel. [lepBas KP mo monymo 1
«OCHOBBI MPUKIATHON TEOPUU YIPYTOCTHU U KOHEYHO-AJIIEMEHTHOro aHainu3a B ANSY Sy,
Bropags KP — mo wmonymo 2 «PacueT Ha NOpOYHOCTh M YCTOMYMBOCTH OCHOBHBIX
KOHCTPYKTHUBHBIX 3JIEMEHTOB», TpeTbsl KP — mo moaymto 3 «OcCHOBBI M€TO/Aa KOHEUYHBIX
AIIEMEHTOBY.

Tunossle 3aganus nepsoi KP:
1. YpaBHeHus Hepa3pbIBHOCTH ehopMaIiuii.
2. luddepennnanpabie ypaBHEHHUS PAaBHOBECHUS B IEKAPTOBOM CHCTEME KOOPIUHAT.
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3. ®opmynupoBKa JIMHEWHOM 3aJaud TEOPHH YIPYTOCTH [UIS MOJEIH IUIOCKOTO
HaAIPSKEHHOTO COCTOSHUS.

4. Mcnonp30BaHHE METOJA CHJI JUIsl MOAEIH INIOCKOTO HAIPSKEHHOT'O COCTOSIHHUS.

5. Ucnonb3oBaHue MeTOAA EpEMEIICHU IS peteHus 3a1aun Jlsme.

Tunosbie 3aganus sropoii KP:

1. IIpoBecTr KUHEMATUYECKUI aHAJIN3 CTEP>KHEBON CHCTEMBI.

2. IlpoBectn pacuer hepMEHHON KOHCTPYKIIMH C MCIIOJIb30BAHUEM METOIa BBIPE3aHUS
Y3JI0B.

3. BeiBecTH reomeTprudeckie COOTHOLIEHMS ISl 000I0UKH BpaIlCHHUS.

4. OnpenenuTh NepeMelleHus, 1eopMaly 1 HaupsKeHUs B chepruuecKor 000I0uKe
IpU JEHCTBUU BHYTPEHHETO JABJICHUS.

5. IlpoBecTn pacyer Ha YCTOMYMBOCTH MNPSMOYIOJIbHOM IJIACTUHBI IPU 3aJaHHBIX
I'PaHUYHBIX YCIOBUSX.

Tunosble 3aganus Tperbeit KP:

1. Ilonyunts pyHKUIMU DOPMBI 1)1 KBAAPATUYHOTO OAHOMEPHOTO 3JIEMEHTA.

2. [lonyunuts GyHKIUU GOPMBI AJIs1 KBAJJPATUYHOTO TPEYTOJIBHOTO JIEMEHTA.

3. 3anmucarh OCHOBHBIX COOTHOIICHUI TEOPUHU YIPYTOCTH Ui KOHEUYHOTO AJIEMEHTA B
MaTpUUYHOU Qopme.

TunoBble MIKala U KPUTEPUU OLEHKHU PE3yJIbTAaTOB PYOEKHOW KOHTPOJILHON pabOThI
npuBeieHbl B 001en yactu @OC o0pazoBaTeIbHOM MPOrPAMMBI.

2.3. BpinosiHeHHe KOMILJIEKCHOTO HHAUBHIYAJIbHOI0 3aJaHUs HA
CaMOCTOSITEJIbHYIO padoTy

Jlns oneHUMBaHMWS HABBIKOB W OIBITA JEATEIBHOCTH (BIAJIEHUs), KaK pe3yibTaTa
00y4eHusl MO JAUCIUIUIMHE, HE UMEIOIIEeH KypCOBOTO MPOEKTa WM PAbOThI, UCTIOIB3YETCS
VH]JIUBUIyaTbHOE KOMIIJIEKCHOE 3a/IaHUE CTYJCHTY.

TuroBele MmKana W KPUTEPUM OLEHKH PE3YyJbTaTOB 3allUThl WHIWBUAYAIBHOTO
KOMIUIEKCHOTO 3aJaHus npuBeieHbl B 001el yact @OC o6pa3oBaTebHON IPOTPaMMBI.

2.4. IIpoMe:KyTOYHAs aTTecTalUs

Jlommyck K mpOMEKYTOYHOM aTTecTalliy OCYIECTBISETCS MO pe3yabTaTaM TEeKYIIero u
pYOEXXHOTO KOHTpOJSA. YCIOBUSIMH JONycKa SIBJSIIOTCS  yCNEHIHas cjaada  Bcex
71a00paTOPHBIX PabOT U MOJIOKUTENIbHAS MHTETpajbHAasl OILIEHKA 110 pe3ysibTaTaM TEKYIIEro
U pyOEKHOTO KOHTPOJIS.

2.4.1. Ilpouenypa npoMe:KyTOYHOM aTTecTaluy 0e3 J0NOJHUTEIbHOI0
aTTeCTAllMOHHOIO UCTIBITAHUSA

[TpomexxyTouHass aTTecTanysi MpPOBOAUTCSA B (opMe 3auera. 3a4eT MO JAUCHUILUINHE
OCHOBBIBAETCSl HAa pe3yjbTaTaxX BBIMOJIHEHHUS MPEAbLAYIINX HHAUBHAYAIbHBIX 3aJaHUMN
CTyJIeHTa MO JaHHOW AUCIUIUINHE.

Kputepun BbIBEJEHHS HWTOTOBOM OLIEHKM 3a KOMIIOHEHTHl KOMIIETEHLIHMU MIPU
IIPOBEJICHUU NPOMEKYTOUHOM aTTECTallMM B BUJE 3aueTa NpuBeaeHbl B oomei yactu @OC
0o0pa3oBaTeIbHON TPOrPAMMBI.



2.4.2. Ilpouenypa npoMe:KyTOYHOI aTTeCTAIMH C MPOBEIEHUEM ATTECTAIIMOHHOTO
HCIBITAHUSA

B otnmenpHBIX ciydasx (Hampumep, B ciy4yae IepeaTTecTalliil TUCIUTUIMHDI)
IPOMEXYTOYHAsl aTTeCTallMsl B BHJE 3ayeTa MO JUCIUIUIMHE MOXET MPOBOJUTHCS C
IIPOBEJICHUEM aTTECTALlMOHHOTO HCIBITaHUs 1O OunetaMm. buier conep XUt TeopeTudecKkue
Bonpocel (TB) nns mpoBepku ycBOEHHBIX 3HaHUM, npaktudeckue 3ananus (I13) nmns
IPOBEPKU OCBOCHHBIX yMEHMH U KomiuiekcHbie 3amaHusi (K3) nmins koHTposist ypoBHS
NPUOOPETEHHBIX BIAJCHUI BCEX 3asIBICHHBIX KOMITIETCHIIUMA.

buner popmupyetcst Takum o0pazomM, 4TOOBI B HETO MOMAIA BOMPOCHI U IPAKTUYECKUE
3aJlaHusl, KOHTPOJHUPYIOIINE YPOBEHb CPOPMUPOBAHHOCTHU BCEX 3asBJICHHBIX KOMIIETCHIIH.

2.4.2.1. TunoBble BONPOCHI U 32aHNS JJIS 3a4€eTa M0 JUCHHUILIHHE
TunoBbie BONPOCHI 1JI1 KOHTPOJISI YCBOCHHBIX 3HAHMIA:

1. Tlpenmer u 3amaum kypca. Kiaccuduxamusi 3agad CTpOUTENbHONW MEXaHUKH,
pacUeTHBIX CXEM H CHJL.

2. Hasnauenme KoOMIUIEKTAaMsgd W OCHOBHBIE BO3MOXKHOcTH 1maketa ANSYS.

OcHoBHBIE dTanbl pemeHus 3agadn B ANSY'S.

[TocTpoeHne reoMeTpUIECKON U KOHEUHO-2JIeMeHTHOM Moeneii B makere ANSYS.

Pemenue mmockux 3amad B ANSYS (ITHC, ITJIC, ocecummMeTpudHas).

YpaBHeHUsI HEPA3PBHIBHOCTH JIepopMarinid.

Juddepenimanbable ypaBHEHUs PaBHOBECHS B JIEKApPTOBOM CHCTEME KOOPIUHAT.

DopMyIHUpPOBKA JUHEMHOW 3a/1a4¥ TEOPUH YIIPYTOCTH.

OcHOBHBIE MO/IENT HANIPSKEHHO-AE(POPMUPOBAHHOT'O COCTOSIHHUS.

MeTtoap! penieHus: JIMHEMHOM 3a/laull TEOPUU YNIPYrocTu. MeToa nepemMeneHui u

METO]T CHI.

10. Ucnonb3oBanue merona cui aiig moaenu [THC.

11. Pemenue 3agauu Jlame.

12. OcHOBHBIE TIOHSTHS CTEPKHEBBIX CHCTEM. ['eoMeTpuYecKd W3MEHsIeMble U
HEU3MEHsieMble  CTepxHeBble cucrembl. @epmbl U pambl. (CTaTUyecku
OTpeJieIUMbIE U HEOTIpEIeNIUMbIE CTepKHEBbIE cCUCTeMbl. KuHeMaTuueckuii aHamus
CTEP>KHEBBIX CUCTEM.

13.Pacuer cratuuecku omnpeaenuMbeix ¢epMm. Meron BbIpe3aHus yriioB. Meton
CEYCHUN.

14.OcHoBHble moHATHS UM runore3sl Kupxroga-Jlssa. BeiBog ypaBHeHUil Teopuu
TOHKHX IJIacTUH. [1nockoe HanpsiKeHHOE COCTOSIHUE TIACTHH.

15. U3ru6 nnactul. BeiBog muddepeHnmanbHOro ypaBHEHUS YIPYrol MOBEPXHOCTU
IUTACTUHBI.

16.Pacuer oGosouexk BpamieHus. OCHOBHBbIC MOHATHS W TUNOTe3bl Kupxroda-Jlssa.
['eomeTpust 0607104YEK BpaIICHHS.

17.BbiBOAg TreOMETpUYECKUX COOTHOIIEHHH (ypaBHEHUU CBs3M Jedopmanuii u
nepemMeInieHnit) 060I04eK BpaIieHusl.

18. YpaBHeHust 0€3MOMEHTHOI TEOpUHU 000TIOUEK.

19. VpaBHeHHs 0OCECUMMETPUYHON 3a/1a4l 0€3MOMEHTHON TEOPHH 000I0YEK.

20. OcHOBHbIE YpaBHEHUSI MOMEHTHON TEOPUHU 000JIOUECK.

21. KpaeBoii a3 dexT A HUIHHAPUIECKON 000I0UYKH.

22. YCTONYMBOCTh MPSAMOYTOJIBHON IUIACTUHBI, MIAPHUPHO OMEPTOM MO KOHTYPY H
CKaToi B OJIHOM HampaBJICHUU.

23. YCTOWYMBOCTD IJIACTHUH. [[BYCTOpOHHEE C)KaTHe MPSMOYTOJIBbHOMN TIaCTHUHBI.

24.Y cTOMYHUBOCTD IMWIMHIPUIECKUX 000JI0UYEK ITPU OCEBOM CHKATHH.
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25. YCTOMYMBOCT MIMIMHIIPUIECKIX 000I0UYEK MTPHU ICWCTBUH BHEIITHETO JABJICHHUS.

TunoBbie BONpPOChI M NPAKTUYECKHE 3aJaHMA [JI KOHTPOJS OCBOEHHBIX
YMEHMM:

1. IlpoBecTr KUHEMATUYECKUN aHATN3 (PEPMEHHON KOHCTPYKIIUH.

2. IlpoBectn pacueT pepMEHHBIX KOHCTPYKIIMH HA TPOYHOCTD.

3. [IpoBectu pacuet hepMEHHBIX KOHCTPYKIIUHA HAa YCTOWYHBOCTbD.

4. Ucrnonb3yst OE3MOMEHTHYIO TEOpPHUH O0O0O0JOYEK ONpeAesUTh HANpPsLKeHUS |
nedopmaiuu B cepruieckoit 0007104YKe Npu JeUCTBUU BHYTPEHHETO JaBICHUS.

5. [IpoBecTu qMHAMUYECKUI aHAIN3 CUCTEMBI C OJHON CTENEHBIO CBOOO/IBI.

TunoBbie KOMIIEKCHBIE 3aJaHHSI AJIsl KOHTPOJISI NPUOOPETeHHBIX BJIAEHMIA:

1. ITocTpouTh TEOMETPUYECKYI0O U KOHEYHO-3JIEMEHTHYI0 MOJENIU  3aJaHHOU
koHCcTpykuuu B ANSY S Workbench.

2. IlpoBectn pacyer Ha MPOYHOCTH 33JaHHOW KOHCTPYKIMH B OCECHMMETPHUYHOM
MIOCTAaHOBKE C UCMOJb30BaHuEM mporpaMmbl ANSY S.

3. OnpenensaTe COOCTBEHHBIE YaCTOTH U (HOPMBI KONEOAHUH 3aJaHHOW KOHCTPYKIIUU
DHEPrOyCTaHOBOK C UCIOIb30BaHueM nporpaMmMbel ANSY'S.

4. ITpoBecTn pacueT Ha YCTOWYMBOCTH 3aJaHHON KOHCTPYKIHUH C HCIOJIb30BAHUEM
nporpamMmmbl ANSY'S.

2.4.2.2. llIkaabl olleHUBAHNSI Pe3yJbTATOB 00yUYeHHUS HA 3a4yeTe

OueHka pe3ynbTaToB 00y4YEHHS M0 AUCLUILIMHE B (popMe YPOBHS CPOPMUPOBAHHOCTH
KOMIIOHEHTOB 3HAMb, YMemb, 61a0emdb 3asBICHHBIX KOMIIETCHIIUNA MPOBOIUTCSA MO 4-X
0aJUTHbHOM TIKaJe OIEHWBAHUS ITyTEM BRIOOPOYHOT'O KOHTPOJIS BO BpEeMsl K3aMeHa.

Tunosble 1IKana U KPUTEPUN OLICHKU PE3yJIbTaTOB 00y4YEeHMsI MPU caue dK3aMeHa JJis
KOMIIOHEHTOB  3Hamb, yMemv U 6lademsv TpuBeAeHbl B o60mei yactu DOC
00pa3oBaTeIbHON TPOTPAMMBI.

3. Kputepuu oueHuBaHusi ypoBHsI cpOPMUPOBAHHOCTH KOMIIOHEHTOB
KOMIIeTeHIIU I

3.1. Ouenka ypoBHsi cGOPMHPOBAHHOCTH KOMIIOHEHTOB KOMIIETeHIN I

[Ipu oueHke ypoBHS CHOPMUPOBAHHOCTH KOMIIETEHLMH B paMKaX BBIOOPOYHOTO
KOHTPOJIS IPU IK3aMEHE CUUTAETCA, UTO NOJIYYEeHHAs OYeHKA 3 KOMNOHEHM NPO8epsemMoll &
bureme KomnemeHyuu 00600waemcs Ha — COOMBEMCMEYIOWUL  KOMNOHEHm  8cex
KoMnemenyutl, popmupyemvlx 8 pamKax OaHHOU Y4eOHOU OUCYUNTUHDL.

OOmas orneHka ypoBHsS C(hOPMHUPOBAHHOCTU BCEX KOMIIETEHIUH MPOBOJUTCS MyTEM
arperupoBaHusl OICHOK, MOJYYCHHBIX CTYJIECHTOM 3a KaXXIbli KOMIIOHEHT (hOPMUPYEMBIX
KOMIIETEHIIMH, C YYEeTOM pe3yJlbTaTOB TEKYIIEro M pPYyOEKHOrO KOHTPOJIS B BHJE
MHTETpalbHON OLIEHKH Mo 4-X OamibHOH mkane. Bece pe3ynbTaThl KOHTPOJISL 3aHOCATCS B
OIICHOYHBIA JIUCT W 3aloJIHAIOTCA TMpernojaBaTeleM [0 HUTOTaM MPOMEXKYTOUYHOU
aTTeCTalUU.

dopma OLIEHOYHOI'O JIUCTa M TpeOOBaHMS K €ro 3alojJHEHUIO MPHUBEACHbI B 00IIEH
gactu @OC 00pa3oBaTenbHON MPOTPAMMBI.

[Tpu popMupoBaHnM UTOTOBOI OLIEHKH MPOMEKYTOUHON aTTECTAllMN B BUIE SK3aMEHa
UCIIONIB3YIOTCSI TUTIOBBIE KPUTEPHH, MMpuBeAcHHBIE B 00mel yactu @OC obpazoBaTenbHOM
POrpaMMBbl.



