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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

Henpro u3yuenust 1ucuuIuinHbl «CTpOUTENbHAS MEXaHUKa» B HACTOSIIIEM Kypce
aBiseTcss GOpMUPOBAHUE y CTyIeHTa 0a30BbIX 3HAHUM O CO3/ITaHUM MPUTOIHBIX K SKCILTyaTalluu
COOPYKEHHI C TOUKU 3pEHHUSI IPOYHOCTHU U KECTKOCTHU MOCIETHUX KAK CUCTEM TBEPJIbIX
nehopMUPYEMBIX Tell (Ha MPUMEPAX CTEPKHEH) B TMHEHHON CTATUYECKON U KBa3UCTATUYECKOM
MOCTaHOBKaX. M310keHne BeeTCsl B OCHOBHOM Ha MpUMeEpe CTEP’KHEBBIX CUCTEM Kak HauboJee
JOCTYIHBIX IS U3Y4E€HUS METOJIOB U IPUEMOB CTPOUTEIbHOW MEXAHUKH, XOTS PUBJIEKAKOTCSA
00BEKTHI U JPYTUX KiIaccoB. Taxke mpecieayercs 1eNb BBISBICHUS JIUI, CIIOCOOHBIX Pa3BUBAThH
Y COBEPIICHCTBOBATh METO/IbI PEILICHUS 3a]]a4 CTPOUTEIIbHON MEXaHUKU B OYIyIIEM.

2. MecTo yueOHOH qucuInHbI B cTpyktype OII BO

YyeOuas aucuumuinHa "CtpoutenbHas MexaHuKa" OTHOCUTCS K Oioky 1 "JluciurimHb
(MomynH)" ¥ BXOAWUT B €r0 BAPUATUBHYIO YacCTh.

3. [lnanupyembie pe3yJbTaThl 00y4YeHUs M0 JUCHUILINHE (MO1YJ/II0), COOTHECEHHBIE C
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00pPa30BaTeJbLHOMH MPOrpaMMbl

[Ipouecc n3ydeHust AUCIUILTUHBI HAIIPABIICH Ha (OPMHUPOBAHUE CIICTYIOIINX
KOMIIETECHIINN:

[TKC-8 CrniocoOeH BBINONHATH Pa0OTHI IO MPOESKTUPOBAHUIO CTPOUTEITBHBIX
KOHCTPYKUUN U OCHOBaHHI MPOMBIIINIEHHBIX U TPAXKIAHCKUX 3/1aHUH,
o0ecreynBaTh MEXaHUYECKYIO 0€301TacCHOCTh MPOCKTUPYEMBIX U
PEKOHCTPYUPYEMBIX 3aHUI U COOPY>KEHUIA, B TOM YHCIIE C UCIIOJIb30BAaHUEM
IIPOEKTHO-BBIYUCIUTEIBHBIX IPOrPAMMHBIX KOMILJIEKCOB

4. O01mast Tpy10eMKOCTh JUCIHUNJIMHBI COCTABJISIET
4 3adeTHbIX eauHuIl (144 ak. 4.).
5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[IpenogaBanue qucuuIuinHbl «CTpouTenbHAsE MEXaHUKa» OCYLIECTBISETCS
MPEUMYIIECTBEHHO B (popMe JIEKIM U TPaKTHUECKUX 3aHATHI.JIekinu npoBoasTcs B
TPaJUIIMOHHOMN KJIACCHO-YPOYHOI opranu3annoHHoil popme [IpousBoautcs pa3dop u aHanus
KOHKPETHBIX CUTYallui U3 MPAKTUKU ONpeesIeHUs] HapsyKeHHO-1e(OpMHUPOBAHHOTO
cocrosiHus. I [pakTHueckue 3aHATHS OPTraHU30BaHbl YACTUYHO B TPATUIIMOHHOMN Qopme ¢
HCIIOJIb30BAaHUEM TEXHOJIOTHI pa3BUBaroIiero ooydenus. CaMocTosITelbHas padoTa CTyJeHTa
OpraHM30BaHHA C UCIOJIB30BAHUEM TPAAUIIMOHHBIX BUAOB PaOOTHl U HHTEPAKTUBHBIX
TexHojoruil. K TpaauinoHHsIM BUaM paboThl OTHOCATCS OTPAOOTKA JEKIIMOHHOTO MaTepuana,
0TpabOTKa OT/IEIBHBIX TEM IO YUeOHBIM MTOcoOusM, BbinosiHeHue PI'P. K nntepakTuBHBIM
(TMamOTOBBIM) TEXHOJIOTHUSM OTHOCUTCSI OTPA0OTKA OTJEIBHBIX TEM IO JIEKTPOHHBIM MTOCOOUSIM,
nouck nHpopmaruu B IaTepHete.OlieHKa MOyYeHHBIX 3HaHUH, YMEHUH U HABBIKOB OCHOBaHA
Ha MOJTYJIbHO-PEHTUHTOBOM TEXHOJIOTHH. Beck Kypc pa3OouUT Ha pa3iensl, MPEeACTABISIONINE
co0O0¥ JIOTHYecKH 3aBepIIeHHbINH 00bEM yueOHOH nHpopMaruu. POH/IbI OLIEHOYHBIX CPECTB
OCBOEHHBIX KOMIIETEHIIMH BKJIIOYAIOT KaK BOIIPOCHI TEOPETUYECKOTO XapaKTepa sl OLIEHKU
3HAHUU, TaK U 33/1aHUS IPAKTHYECKOT0 CoJiepKaHus (peleHue 3a1a4, pa3paboTKa pacyeTHBIX
cxem, paboTa ¢ mMporpaMMHBIMH KOMITJIEKCAMU) JUIsl OIIEHKM YMEHUN U HaBBIKOB. TeopeTrueckue
3HaHUS MPOBEPSIOTCS C MPUMEHEHUEM TaKUX OpraHU3allMOHHBIX (OpM, KaK MMUCbMEHHBIE U
ycTHBIE onpockl. JlomonmauTenbabie Gopmbl. Kpome ek U MpakTHYECKUX 3aHITHH B
TPaIUIIMOHHON (opMe peaycMaTpUBAETCs UCIIOJIb30BaHIE KOMILIEKCA POrpaMM pacueTa
MKD, u3 nmerommx mupoBoe npuzHanue (MSC.PATRAN-NASTRAN, ANSYS, ABAQUS




W T.I1.), B KOMIIBIOTEPHOM Kitacce Kadenpsl. [IpenqycmarpuBaercs paboTta co CTyieHTaMU 1O
JVHUN y4eOHOH uccie10BaTeabCKol paboThl..

6. Coneprxkanue IMCHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3aejiam)

PA3JIEJI 1

[Tpeamer u oCHOBHAas 3a/1a4a CTPOUTENBHON MEXaHUKHU. M ieann3anus coopyKeHui:
KOHCTPYKTMBHAsl CXEMa — pacyeTHasl CXeMa — MaTeMarudeckas MmoJeinb. [TonsTre o pacueTHoi
CXeMe: OCHOBHBIE AJIEMEHTHI U YCIIOBHBIE 0003HAYCHHUS.

PA3JIEJ 2
[ToHsiTHE O pacueTHOM cxeMe: OCHOBHBIE dTarbl pa3paboTku. [ToHsaTHE 00 aHATM3e 00pa3OBaHMS
(reomMeTpUYECKUN METO).

PA3JIEJI 3

Knaccugukarus 3a1a4, OCHOBHBIE JOMYIIEHHS U TIPUHIIUITBI CTPOUTEIHHON MEXaHUKH U
paszaena cratuky. [ToHATHE BOBMOXKHOW 1 IEHCTBUTEIBHOMN padoT i AeopMUPYEMBIX CUCTEM
. Teopema o B3auMHOCTH paboT. Bubl CTep>KHEBBIX CUCTEM.

PA3JIEJI 4

Mertoabl onpesieneHusi BHYTpeHHUX yCUIni. CTaTUYECKU METOJ ONPEAEIICHUs] BHYTPEHHUX
ycwinii B opMe TUHEHHOTO MTpeoOpa30BaHus BHEITHUX YCHIJIMM BO BHYTpEHHUE (TTOHITHE O
MaTpUILIE BIUSHUS).

PA3JIEJI 5

[Tonstue o nuHuK BaustHUA. CTaTUYECKHI METOJ] ONpeieNICHUsI BHYTPEHHUX YCUIIHH B (hopme
METO/]Ia CEUEHUH /JIl py4HOIr0 IPUMEHEHHUs Ha PUMeEpPE MOCTPOCHUSI IMHUM BIUSHUS B
npocTeimux OanKkax.

PA3JIET 6

OCO6CHHOCTI/I MMOCTPOCHUA JIMHUH BIIMSIHUS B COCTAaBHBIX CHUCTEMaX. OCO6CHHOCTI/I yucTa
y3JIOBOI>’I nepeaaun Harpy3Kku. OCO6€HHOCTI/I BBIYUCJIICHUA BHYTPCHHUX YCI/IHI/Iﬁ oT HeHOZ[BH)KHOﬁ
Hany3KI/I C IOMOIIBHO J'II/IHI/II\/JI BIINSIHU .

PA3JIEJL 7
®epMbl: KOHCTPYKTUBHBIE 0OCOOEHHOCTH M 0COOEHHOCTH paciipeeneHus ycuinid. banounas
AQHAJIOTHS IIPU HETIOABM)KHOM HArpys3Ke.

PA3JIEJ 8
Bbanounas ananorus B pepmax npu MOABMKHOW HAarpy3ke Ha MpuUMepe JMHUN BIUSHUS B
npocteiimux gpepmax. [ToHsATHE O COCTaBHBIX peleTKax GpepM, MIMPEeHTelH.

PA3JIEJT 9

OcoOeHHOCTH pacnipeieNieHUs] yCUIINM B TpeXIIapHUPHBIX cucTeMax. bamounas ananorus npu
HEMOABUXKHOM Harpy3ke. OCHOBHbBIE CBOMCTBA U MOHATUE O PAllMOHAIIBHOM OYepTaHUU
TPEXIIAPHUPHBIX CUCTEM.

PA3AEJI 10
HekoTopble NOHATUS TEOPUU NEPEMELICHUN : TEPMUHOJIOI U, 0003HAaYEeHUs1, 0000IEHHBIE YCUITUS
U 00001IeHHBIE TTepeMeIIeHNs, ToAX0 MakcBena — Mopa K oIpeesieHUIO epeMEeIeHN B



CTCPIKHCBBIX CUCTCMaAX. OnpeneneHHe HepeMCH_[eHI/If/'I B CTaTUYCCKHU OIMPCACIIUMBIX CUCTCMAX
IIpHU KHHEMATU4YCCKOM BOSI[CP'ICTBPII/IZ TCOpCMa FBO3I[eBa.

PA3JIEJ 11

OmnpeeieHUEe TIEPEMEICHUIN CTEPKHEBBIX CHCTEM METO0M Mopa IIpH CHJIOBOM BO3JICHCTBHH).
®opmyna Mopa 4acTHOro BUAA Ul TEMIIEPATYPHOTO BO3AEHCTBHS IIPU YCTAHOBUBILIEMCS
TEIIOBOM MoToKe. [IpeoOpa3zoBaHre BHEIIHUX YCHIIMN B TIepeMelIeHHs (MTOHATHE O MaTPHUIIE
MTOJIATIIUBOCTEH ).

PA3JIEJI 12

Crarudecku HCOMPCACIIMMBIC CUCTCM! CBOMCTBA 1 aHAIIN3 O6pa3OBaHI/ISI AHAJIUTUYCCKUM U
TCOMETPHUICCKUM METOJaMU. M30BITOYHBIE CBSI3H U CTENEHb CTATHYECKOM HEONMPCACIMMOCTH.
MGTOI[ CHJII: IEPEBOJ YCI/IJ'II/Iﬁ B U30BITOYHBIX CBA3SIX B YCJI0OBHO U3BECTHBIC U COCTOSAHUSA
CHUCTCMbI COOTBCTCTBYIOIINX YaCTHBIX BUIOB.

PA3IEJT 13

OCHOBHOM IIOJIXOJ] METOAA CUJI K OIPENEICHUIO BHYTPEHHUX ycuianil. OCHOBHas cucTteMa.
OcHoBHBIE pa3peliaroliie ypaBHEHUs METO/1a CHII B KAHOHUYECKOH (hopMe KaK yCIIOBUS
HKBUBAJICHTHOCTH OCHOBHOM U 33JJaHHOI CHCTEM.

PA3JIEJI 14

AJTOPUTM METO/a CUJI U €r0 OCOOEHHOCTH Ha IPUMEPE CUMMETPUYHOMN paMbl IPH CHIIOBOM
BO3/IeiicTBUM: 3aBepiieHue. OCOOCHHOCTH y4eTa CUMMETPUH 33]]ad B pacueTax METOI0OM CHIL:
JIBa TIOJXO0/1a.

PA3JIEJI 15

['pynnupoBka Kak npeoOpa3oBaHie BEKTOpa HEU3BECTHBIX K HOBOMY Oa3ucy. BiusHue
TPYHIIAPOBKH HA 3JIEMEHTHI OCHOBHOTO COOTHOUIEHHUS METO/IA CHJI M CUCTEMBI pa3peniaromx
YpaBHEHUM.

PA3/IEJI 16

Oco0eHHOCTH pacyeTa METOJIOM CHJI Ha TeMIepaTypHble U KWHEMAaTHYeCKUE BO3/IEHCTBHSL.
OcoOeHHOCTH Onpe/iesieHus: NEPEMELICHUI B CTAaTUYECKU HEOIPEIEIMMbIX 3a/1a4ax MpH
CHJIOBBIX BO3JICHCTBHUSX.

PA3JIEJI 17

Oco0eHHOCTH OTpeIesIeH s EPeMEIICHNI B CTaTHUECKH HEOTPeAETMMbIX 3a7adax Ipu
TEMIEPATYPHBIX U KNHEMaTHYEeCKUX Bo3aeHcTBUsX. [IpuMeprl n3 Tabnuiel MeTo1a
[IEpEMEIICHUMN.

PA3JIEJI 18
3akmounTtenbHas Jekuus. Pons yuensix Poccun u ctpan CHI' B pazButun Merona cui u
CTPOUTEILHON MEXAHUKH.

3auer

PA3EJ 19

[Toaxox Kk pacyeTy CUCTEM METOOM MEPEeMELICHUN. YUeT yuacTHus KaXJI0To CTEpXKHs B padoTte
BCEU CHCTEMBI Yepe3 YCUIIUA B KpaitHUX ceueHusx. CTangapTHbIC dneMeHThl. CTeneHr CBOOOIBI.
Crioco6 cBeeHus 3a1a4M K CUCTEME C KOHEUHBIM YHCIIOM cTerneHel cBo0o bl CoCTOsSHHUS
CUCTEMBI COOTBETCTBYIOIIMX YAaCTHBIX BUOB.



PA3JIEJI 20

OCHOBHOM MOAX0/ METO/Ia IEPEMEILICHUM K ONPECICHUI0 BHYTPEHHUX YCUInil. OCHOBHBIE
HensBecTHbIe MeToa. OCHOBHAS CMCTEMa METo/1a repeMenieHnid. JIMHEHHbIe U YTIIOBbIC
cTerneHu cBo0o1bl. BiusiHue gomymieHuit o0 ydere BuI0B aedhopMaiiuii TabJIMYHBIX 3JIEMEHTOB
Ha CTENEHb KUHEMATHYECKON HEONPEeIeTMMOCTH 3a/1a4H.

PA3JIEJI 21

OcHOBHBIE pa3pelIaroIIne ypaBHEHUS METO/1a TICPEMEIICHH B KAHOHUYIECKOU (hopme, Kak
YCJIOBHS 9KBUBAJICHTHOCTH OCHOBHOM U MCXOJIHON CHUCTEM. AJITOPUTM OIPEACIICHUS
BHYTPEHHUX YCHIIMN HA MPUMEPE CUCTEMBI C IBYMsI CTETICHSIMH CBOOO/IBI IIPU CHIIOBOM
BO3JICHCTBUMU.

PA3AEJI 22
OcobeHHOCTH y4yeTa CUMMETPUU CUCTEMBI B pacueTe MeToIoM nepemelteHuil. [Ipumep
omnpeneneHus K03)GUIUEeHTOB cUCTEMBI YpaBHEHUH IS 3a]a4i CO CBOMCTBAMH CUMMETPHHU.

PA3JIEJI 23

['pynmupoBKa B M.II. KaKk Mpeodpa3oBaHUe BEKTOpa HEM3BECTHBIX K HOBOMY Oasucy. Ee BnusiHue
Ha DJIEMEHTBI OCHOBHOI'O COOTHOILICHHS U CUCTEMBI Pa3peIIaloInX YPABHEHUN M.IL.
OcobeHHOCTH pacyeTa Ha TeMIIEPaTypHOE U KHHEMAaTHUECKOe BO3ACHCTBUS.

PA3JIEJI 24

[TonsiTvie 0 cBOMCTBAX JKECTKOCTU U NMOJATIMBOCTHU cucteM. [IpeoOpazoBanue nepemerieHui
CUCTEMBI B YCUJIMHS B COOTBETCTBYIOIUX HAJOKEHHBIX CBA3AX (MaTpHIla KECTKOCTEN).
ITpeoOpa3oBaHue BHEUIHUX YCHJIUUI B TEPEMEIIEHUS 110 COOTBETCTBYIOIINUM HalpaBIeHUSIM
(MaTpuIa MOAATIMBOCTEN). 3aBUCUMOCTh MEXAY HUMU.

PA3JIEJI 25

BolpakeHus: noTeHIanbHON SHEPTUH 1ehOpMalliii CUCTEMBI Yepe3 3JIEMEHThI MaTPHIL
NOJATIUBOCTEHN U ’KEeCTKOCTEH. DHEePreTHUecKuil crocod onpeeneHus 3IeMEHTOB MaTPHULIbI
JKECTKOCTEH.

PA3JIEJI 26

OHepreTudeckuil cnocoO onpeaeaeHus rpy30BbIX KO3 (GUIIMEHTOB CUCTEMBl YpaBHEHUN MeTO1a
nepemernieHnii. CrmocoObI MOMYYeHHsI MaTPHIL )KECTKOCTEH U MOAATIUBOCTEH: 110 ONPEETICHHUIO
(M3 ycloBUIA paBHOBECHS WU SHEPTETUYECKUM CIIOCO00M), uepe3 obpaTHOe mpeodpazoBaHue,
npeoOpa3oBaHUEM K HOBOMY Oa3uCy).

JuddepeHpoBaHHbIi 3a4eT



