MUHHUCTEPCTBO TPAHCIIOPTA POCCUVICKOM ®EJEPAIIANA

PEJEPAJTBHOE I'OCYJAPCTBEHHOE BIO//KETHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHUA

«POCCUMCKHUH YHUBEPCUTET TPAHCIIOPTA (MUUT)»

COI'JTACOBAHO: YTBEPXJIAIO:
Brimyckaromias kadenpa IITX Hupexrop UTICC
3aBenyrommii kadenpoit [TI1X %—7

/{Z%/{ E.C. Ammus T.B. lllenutbko
08 centsops 2017 r. 08 centsa0ps 2017 r.
Kadenpa «CTpouTenbHas MEXaHUKa»
ABTOD Honpne I'anuna AnekceeBHa, K.T.H., JOIICHT

AHHOTAIIYS K PABOUYEH ITPOI'PAMME JIUCLUITJIMHBI

«CTpOI/ITeJ'II)HaH MEXAHHUKA»

CrenuanbHOCTh: 23.05.06 — CtpouTenbeTBO KENE3HBIX JI0POT,
MOCTOB ¥ TPaHCIIOPTHBIX TOHHEJIEH

Crnennanuszanus: VYnpaBieHrne TEXHUYECKUM COCTOSIHUEM
YKEJIE3HOIOPOKHOTO Iy TH

KBanuduxanus BeIMyCKHHUKA: Wuxenep nyreit cooOueHus

dopma 00yueHus: OYHO-3a0YHAas

"o Hayana moaroTOBKU 2016

OnobpeHo Ha 3ace1aHuu OnobpeHo Ha 3aceaHuu Kadenpbl

Y4eOHO-MEeTOANYECKON KOMUCCUN UHCTUTYTA

ITpoToxom Ne 1 ITporoxoi Ne 2

06 centsiOps 2017 . 04 centsi6ps 2017 1.

[Ipencenarens yueOHO-METOIUIECKON 3aBenyromuii kageapoit

KOMHUCCHH ‘
M.®. I'ycpkoBa g B.b. 3b1éB

Mocksa 2017 r.




1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

Henbto qucuumumibl «CTpOUTENbHAS MEXaHUKaY SIBIIIETCS (popMupoBaHue y Oy yiero
cnenuanycra GyHJaMeHTaTbHBIX IPEICTaBICHUN 00 aHAJIM3€ PACUETHOM CXEMBbI COOPYKEHHI ¢
TOUYKH 3PEHHUS €€ TeOMETPUUYECKOr0 00pa3oBaHusl, HAMPSKEHHO-Ie(OPMUPOBAHHOTO COCTOSHHUS
IIpU JEHCTBUM HETIOABM)KHBIX U IOJIBUXKHBIX HArPy30K, a TAKXKE JPYTUX BO3ACHCTBUI B
CTaTUYECKON ITOCTAHOBKE.

OcHoBHOIi 3aaueil kypca «CTpouTeNbHAs MEXaHUKay SIBIISIETCS BRIPA0OTKA HABBIKOB BHIOOPA
pacueTHOM CXEMbI COOPYKEHUM U METOJIOB UX PACUYETA, B TOM YHUCIIE C UCIIOIb30BAHUEM
COBPEMEHHBIX BBIYMCIIMTENIbHBIX MAIIHH.

2. MecTo yueOHOH qucuuinHbl B ctpyktrype OII BO

VYyebnas gucuumuirHa "CtpouTenbHas MeXaHuKa' oTHOCUTCS K 00Ky 1 "Jlucuurmmabl
(Momynu)" ¥ BXOAUT B €ro 0a30BYIO YacTb.

3. IlllanupyeMble pe3yJbTaThl 00y4eHHUsI N0 JUCHHILINHE (MOLYJII0), COOTHECEHHbIE C
IVIAHUPYEMBbIMH Pe3y/JIbTATAMH 0CBOCHHUSI 00pa30BaTe/JbHOH NPOrpaMMbl

[Ipouecc n3yueHust AUCIUILIMHBI HATIPABIICH Ha (POPMHUPOBAHUE CIICTYIONTUX
KOMIIETEHIIUN:

OIIK-7 CTIIOCOOHOCTBIO IPUMEHSATH METO/IbI pacyeTa U OLEHKH MPOYHOCTH
COOPYKEHHMM U KOHCTPYKLIMI HAa OCHOBE 3HAHUM 3aKOHOB CTaTUKHU U JUHAMUKHU
TBEPABIX TEJ, O CUCTEMAaX CUJI, HANIPSOKEHUSIX U 1ehopMaLiiax TBEPIbIX U
KUJKHUX Tell

OIIK-13 BJIAJICHUEM OCHOBAMH PACU€Ta U IPOCKTUPOBAHMS JIEMEHTOB U YCTPOKCTB
pa3nuYHbIX (PU3NYECKUX IPUHLUIIOB JeHCTBUS
[1K-18 CIOCOOHOCTBIO BBIMOJIHATh CTATUYECKHE U JUHAMUUYECKUE PACUETHI

TPAHCIIOPTHBIX COOPY)I(CHI/II\;I C UCITIOJIB30BAHUECM COBPEMEHHOI'O
MaTeMaTU4IeCKOro 00SCIICUCHHS

4. O01mast TpyA0eMKOCTh JUCHUIIJIMHBI COCTABJISIET
8 3aueTHBIX enuHUIL (288 ak. 4.).
5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[IpenogaBanue qucuuIuHbl «CTpouTeIbHAsI MEXaHUKa» OCYIIECTBIsIETCS B (hopme
JIEKIMW U MPAKTUYECKUX 3aHATUH. JIEKIIMU TPOBOASTCS B TPAAUIIMOHHON KITACCHO-YPOYHOM
OpTaHHU3AIMOHHON (opMe, IO TUITY YIIPABICHHUS TO3HABATELHOMN IeATEIHHOCTBIO U SBISIOTCS
TPAAUITMOHHBIMH KJIACCHUECKHU-JICKITMOHHBIMH (0O0BSICHUTENHHO-UIUTIOCTpaTHBHEIE) . Ha
JIEKIMSIX UCTIONB3YETCS KaK OOBIYHASI MEJIOBas TOCKA, TaK U SKPaH, TyOTUPYIOMIUA MOHUTOD
KoMmmbioTepa. [IpakTiudeckue 3aHATHS OPraHU30BaHbl C UCTIOIB30BAHUEM OOBIYHBIX TEXHOJIOTUN
00y4eHus , a TAKXKE C UCTIOIB30BAHUEM TIEPCOHATBHBIX KOMITBIOTEPOB CTYJCHTAMH B
mucruieiiHoM kinacce. CaMocTosiTeNbHas paboTa CTy/IeHTa OPraHU30BaHa C UCTIOIh30BaHUEM
TPaIUIIMOHHBIX BHIOB pa0OTHI ¢ KOHCIIEKTOM JIEKIIUN , OCHOBHOM U JIOMOTHUTEIBHOMN
METOJMYECKON TUTEepaTypoil. B OTIeNbHBIX CiIydasx MPaKTUUSCKUE 3aHATHS JOTIOTHSIIOTCS
UCIIBITAHHEM HeOONbIINX (PU3NUECKUX MOJIENeH, BIUIOThH O 3aMEPOB OTAETbHBIX HCKOMBIX B
penieHnu BeudrH. B 3TOM ciiydae ucnbeITaHue MOJIeTTH OOBIYHO COTIPOBOXKIACTCS
MpeABAPHUTEIILHBIM PacueToOM Ha KOMITbIoTepe. OIeHKa MOJTYICHHBIX 3HAHUH, YMEHUN 1
HABBIKOB OCHOBaHa Ha MOJYJIbHO-PEUTHHTOBOM TeXHONIOTHH. Bech Kypc pa3out Ha 36 paznenos,
MIPEACTABIISIIONINX COOOM JIOTUUECKH 3aBEPIICHHBIN 00bEM yueOHOM nHpopManuu. DoHIbI
OIICHOYHBIX CPEJCTB OCBOCHHBIX KOMIIETEHIIMM BKJIIOYAIOT KaK BOIIPOCHI TEOPETUUYECKOTO
XapaxkTepa AJisl OLIEHKU 3HaHUM, TaK U 3aJJaHus IPAKTUYECKOr0 COAEpKaHUsl (BBITOJTHEHUE




pacueTHO-Tpaduueckux padot). TeopeTrnueckue 3HaAHUS MPOBEPSIOTCS MyTEM PUMEHEHHUS
TaKUX OPraHU3aLMOHHBIX (POPM, KaK MHAWBUYaIbHbIE OIPOCHI, PELIEHUE TECTOB HAa OYMasKHBIX
HOCUTEIISX. .

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

PA3JIEJI 1
3anauu cTpouTenbHON MexaHuku. [loHsTHE 0 pacuéTHOI cxeme coopysxeHus. [Ipunnun
HE3aBUCUMOCTH AekicTBus cui. [IoHATHE 0 MaTpULE BIUSHUSA

PA3JIEJI 2
F€0MeTqu€CKHﬁ dHAJIN3 O6p330BaHI/I$I CTCPIKHCBBIX CUCTEM. O6paSOBaHI/IC CHUCTCM, COCTOAIIUX
H3 IBYX U TPEX JUCKOB

PA3/IEJI 3
[TprHIIMIT BO3MOXKHBIX NIEPEMEIIEHUNA B CTPOUTEIBHON MEXAHUKE U €r0 MPUMEHEHHE K
ONPEACIICHUIO YCHIINI KUHEMATUYECKUM METOJIOM

PA3/IEJT 4

ITonsiTHE O MOJBMKHOM HArpy3Ke TPAHCIOPTHBIX U IIPOMBIIUICHHBIX COOPYKEHUI. MeTox
orubarouux 3mwop. MeToa IMHUN BIUAHUSA. AHAIUTUYECKUN U KUHEMaTUYeCKUA METObI
NOCTPOCHHS JTUHUHN BiusiHUS. [locTpoeHme TMHUN BIMSHUS B IPOCTHIX OaJIKax

PA3JIEJL 5
Vuer y3noBo# niepegaun Harpy3ku. [locTpoenne TuHUN BIUSHUS B COCTaBHBIX Oalikax

PA3JIEJI 6

OrnpezenieHne yCUIIH C ITOMOIIBIO TUHUHN BIUSHUSA B ClTydae JCHCTBUS CUCTEMBI
COCPENOTOUYEHHBIX CUJI U PABHOMEPHO PACIIPEIEICHHON HArPy3KH IIPU MPOU3BOJIBHOM
OYepTaHUU JIMHUU BIUSHUA. 3arpy’KeHHe KyCOUYHO-IMHEWMHON JTMHUH BIUSHUS CUCTEMOMN
COCpPeOTOUEHHBIX cuil. KpuTepuili HEBBITOJHEHIIETO TOJI0KEHUS Harpy3KH. 3arpyKeHue
TPEYrOJIbHOW JIMHUU BIUSHUA. DKBUBAJICHTHASI HArPy3Ka

PA3JIEJL 7

Pacuer mockux Ilonsitue o dhepme u ee pacueTHoit cxeme. OCHOBHBIE KOHCTPYKTHBHBIE
0COOEHHOCTH MOCTOBBIX (pepM. Y3110Bas nepeadya Harpy3ku. MeTo bl OnpeesieHns yCUiIui B
arieMeHTax (pepM mpu JeHCTBUH HETMOABIKHON HArpy3KH

PA3JIEJ 8
[TocTpoenue nuHUI BIUSHUS YCUIIHH B dJieMeHTax (pepM. AHaTUTHUECKUI MeTo1. ¥Y310Bast
nepenada Harpy3ku. KnHeMaTnueckuil MeTo 1 MOCTPOEHHUS JIMHUN BIVSHUAS YCUIIMH B JIIEMEHTAX

bepm

PA3JIEJT 9

Pacuer TpexmapHupHbIX cucteM. OCOOEHHOCTH pabOTHI TPEXIIAPHUPHBIX aPOK [0 CPABHEHHUIO C
Oankamu. Pacyer TpexmapHUPHBIX CUCTEM MpU AEHCTBUM HEMOIBUKHOM HAarpy3KH.
Omnpenenenne peakuii ¥ BHYTPEHHUX YCHWINN B CEUEHUSAX apKH B OOILIEM ClIydae U B YaCTHOM,
KOI'ZIa HArPYy3KH SABJISIIOTCS BEPTUKAIBHBIMU. BbIpakeHUE BHYTPEHHUX YCUIIMK B apKe 4epe3
BHYTPEHHUE YCHIIUS B CEUEHUAX OalKu



PA3AEJI 10
PanyonanbHas ock apku. BeipaxeHne opaAnHATBI OCH yepe3 OaJ0YHbIl MOMEHT

PA3JIEJI 11
Pacder apku nipu nelicTBUM MOABUXKHOM Harpy3ku. [locTpoenre TMHMI BIUSHUS OTOPHBIX
peakluyii ¥ BHYyTPEHHUX YCUIIMN B CEYEHUAX apKU

PA3JIEJI 12
Teopus nepemenienuit. Meton Mopa. Onpesenenne nepeMenieHuii 0T CUIOBBIX U
TeMIEepaTypHbIX Bo3aeicTBUil. @opmMyiibl Mopa Juisi CUII0BOTO U TEMIIEpAaTypHOTO BO3/ICHCTBUS

PA3JIEJI 13

TeopeMsbl 0 B3aMMHOCTH B CTPOUTENLHON MexaHHKe. TeopeMa o B3auMHOCTH padoT. Teopema o
B3aMMHOCTH IIepeMelleHn. Teopema 0 B3auMHOCTH peakiuil. Teopema o B3aMMHOCTH peakLun
U niepeMenieHni. Onpenesnenne nepeMenieHui 0T CMELIEHHS OIIop

PA3JIEJI 14

PacueT craTnuecku HeonpeaeauMbIX cucTeM 1o Merony [loHsTue o cratuyecku
Heonpenenumon cucreme. CTeneHb cTaTudeckoi HeonpeaeanMocTi. OCOOeHHOCTH paboTHI
CTaTUYECKU HeolpeaeaumMbix cucteM. OCHOBHas CUCTEMa M KAHOHMUYECKUE YPaBHEHHs METO1a
cuil

PA3JEJI 15
[Topsinok pacuyéra cTaTU4ECKU HEONPEAESIMMBIX CUCTEM 110 MeToay cuil. [Ipumep pacuéra
CTaTMYECKU HEONPEACTUMON pambl

PA3JIEJT 16
OcoOeHHOCTH pacuéTa CHMMETPUYHBIX CUCTEM METO/IOM CHJI. ['pynnupoBKa HEU3BECTHBIX

PA3JIEN 17
Pacuér cratnuecku HEOMPECACIIMMBIX CUCTEM METOJA0OM CHUJI HA ZLCIZCTBHG TEMIICPATYpPbI U OCAAKY
orIop

PA3JIEJI 18
Pacuér craTndyeckn HEONpeAEeIUMBIX CHCTEM METOJIOM CHJI Ha ITOABUKHYIO HArPy3KYy.
ITocTpoeHne TMHUI BIUSHNAS BHYTPEHHUX YCUIIUN

DK3aMeH

PA3EJ 19

Pacuér craTnuecku HeonpeaeTuMbIX CUCTEM 10 MeToAy nepeMeniennii. CyIHocTs MeToj1a
nepeMenieHunil. [IoHsATHE O cTENEHN KMHEMAaTU4YECKON HeonpeaeauMocTi.OCHOBHAsI cUCTEMA U
KaHOHUYECKHE YpPaBHEHUS METO/1a IepeMEeIeHH

PA3JIEJI 20

[Tpumeps! onpeneneHus CTENeH KHHEMATHIECKON HEOTPEISTMMOCTH U BBIOOpa OCHOBHOM
CUCTEeMBI MeTO/Ia mepemenieHuii. Tabnuma peakiuii 1 BHyTPEHHUX YCUJIHH B CTEP>KHEBBIX
AJIEMEHTAX OCHOBHOM CUCTEMBI MeTO1a nepeMenieHui. [Ipumep pacuéra oaun pas
KMHEMATUYECKN HEONPEIETUMOM CUCTEMBI



PA3JIEJI 21

ITopsimok pacuéra cTaTUYECKH HEONPEACIIUMON CUCTEMBI 110 METOY HIEPEMELICHUM.
OrpezesieHe CTENEHN KHHEMAaTUYECKONW HEONPEIeTUMMOCTH U BEIOOP OCHOBHOM CHUCTEMBI
MeToj1a repeMenieHui. [loctpoenrne eMMHNYHBIX U IPY30BBIX MIOP B OCHOBHOM CHUCTEME.
CratrdecKkuil ¥ SHEPreTHIECKUN CITOCOOBI orpeesieHust KO3 GUIIMEHTOB CUCTEMBI
KaHOHWYECKUX YPABHEHUN METO/Ia IEPEMEIIEHUN

PA3AEJI 22
Pewmenne cucremsl ypasHeHuil. [loctpoeHne u npoBepka OKOHYATENIBHBIX 3IIKOP BHYTPEHHUX
ycunuid. OnpenesieHue nepeMeleHni 3aIaHHbIX CEYCHU KOHCTPYKIIUU

PA3JIEJI 23
OcobeHHOCTH pacyéra CUCTEM C HAKJIIOHHBIMU JIEMEHTaMU

PA3JIEJI 24
OcoOeHHOCTH pacuéTa CHMMETPUUHBIX CUCTEM 110 METOAY NepeMenieHuil. [ pynnuposka
HEU3BECTHBIX

PA3JIEJ 25
Pacuér cTep>KHEBBIX CUCTEM 110 METOY NEpPEeMEIICHUI Ha CMEIIEHHE OTIOP U U3MEHEHUE
TEeMIEPaTyphl

PA3JIEJI 26
Pacuér ctaTndyeckn HEONpeaeIMMBIX CHCTEM METOJIOM NEPEMEIICHUI Ha MOJABHKHYIO Harpy3Ky.
ITocTpoeHne TMHUI BIUSHUA IEPEMELICHUN U YCUIINN

PA3JIEJI 27
OcoOeHHOCTH pacuéTa Hepa3pe3HbIX OAIOK Ha YIPYTHUX OMOPax Ha HEMOABHKHYIO U
HOJBH)KHYIO Harpy3K{

PA3JIEJI 28

Marpuunas ¢popma MeToaa nepemenieHnit. MaTpuiibl oAaTIMBOCTH U KECTKOCTH yIPYyron
cucreMbl. Matpuna ®ECTKOCTU CTEPKHEBOrO 3JIeMeHTa. [locTpoenne MaTpuibl )KECTKOCTH
KOHCTPYKIUU

PA3JIEJI 29
Bapuauuonssiii npuniun Jlarpan:xa. Merox Putna

PA3JIEJI 30
[TonsiTHE 0 METO/Ie KOHEUHBIX AeMeHTOB (MKD)

PA3IEJ 31
O3HaKkOMJIEHUE C COBPEMEHHBIMH ITPOTPAMMHBIMU KOMITJIEKCAMM, PEATU3YIOIIUMHA METO
KOHEYHBIX JIEMEHTOB JIJIs pacu€Ta KOHCTPYKIIHN

PA3JIEJI 32

OcHoBbl AHAMUKY Buabl nuHamMudeckux BosneicTBuil. [Ipunnun J{anam6epa. [Tonstue o
qrclie creneneil cBo0oapl. KOHTHHYalIbHBIE U TUCKPETHBIE CUCTEMBI. Y PABHCHHE JBUKCHHUS U
cBOOOIHBIE KOJIEOAHUS CUCTEMBI C OHON CTEIIEHBIO CBOOOIbI



PA3JIEJI 33
Huddepennmanbaple ypaBHEHUS 111 CBOOOAHBIX KOJIEOAHUH CHCTEMBI € ‘N’ CTETICHIMH
€69

cB00OOoABI. CrieKTp 4acToT U (GOpM COOCTBEHHBIX KOJICOAHHI CUCTEMBI C “N” CTCTICHIMH
cB00O16I. CBOWCTBO B3aMIMHOI OPTOTOHAJIBHOCTH BEKTOPOB (POPM COOCTBEHHBIX KOJICOAHMI

PA3JIEJT 34
Onpez[eneHI/Ie CBO6OI[HI)IX KOJIC6aHI/II>'I CUCTCMEI 110 3a/IaHHBIM HAa4YaJIbHBIM YCJIOBUSM

PA3JIEJI 35
BrIHyXIeHHBIC TAPMOHUYECKHUE YCTAHOBUBIINECS KOJICOAHUS CUCTEMBI C “N” CTENEHSIMH
CBOOO/IBI

PA3JIEJI 36

[TonsiTrie 00 y4éTe CHII COPOTHUBIICHUS NIpU KosieOaHusx. Kuaemarndaeckoe BO30yKIeHUE
KoJieOaHuil



