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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

Lenbto quctuminubl « CTpOUTENbHAS MEXaHUKa» SABISETCS (OPMUPOBAHUE Y
Oyaywero creuuanucra (QyHIAMEHTAJIbHBIX MPEACTABICHUNH 00 aHanmse
pacuyeTHOM CXEMbl COOpPYKEHHUH C TOYKH 3pEHUS €€ TE€OMETPUUYECKOTrO
oOpa3oBaHMsl, HANpPSKEHHO-ACPOPMUPOBAHHOTO COCTOSIHMSI TpU  JEHCTBUM
HEMOJABWKHBIX M TIOJBM)KHBIX HArpy30K, a TakKe JApYyTHMX BO3ACHCTBUH B
CTaTUYECKOU MOCTAaHOBKE.

OcHoBHOII 3amaueit kypca «CTpouTebHas MEXaHUKa» SIBISETCS BbIpaOOTKa
HaBBIKOB BBIOOpPA pAacCUETHOW CXEMBI COOPYKEHHUH U METOJOB MX pacyera, B TOM
YHCJIE C UCTIOIb30BAaHUEM COBPEMEHHBIX BBIUMCIUTENBHBIX MAIIHH.

2. [Inanupyemble pe3ybTaThl 00yUYeHUs 10 AUCIUIUIMHE (MOIYJIIO).

[lepeuenb GopmMuUpyeMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3yJbTaTe 00yUYeHuUs 10 AUCHMILTMHE (MOIYIIO):

OIIK-1 - CnocobeH pemiaTh MH)XEHEpPHBIE 3a7aud B MPOQPECCHOHATBHON
NEATEIbHOCTH C UCTIOIb30BaHUEM METO/I0B €ECTECTBEHHBIX HAYK, MATEMAaTUYECKOTO
aHaJan3a u MOJICJIMPOBAHUS.

OOyueHue 1Mo JUCIUILTHHE (MOJTYJIIO ) TIPEJIIToIaraeT, 4YTo 1o ero pe3yJIbTraTaM
oOyuJarommiicst Oyier:

3HaTh:

3HaeT OCHOBHbBIC HAIIPABJICHUS HAYYHO-UCCIICI0BATEIbCKOM JIESITEILHOCTH B
AKCIUTyaTallii OOBEKTOB TPAHCMOPTA; MPHUHIMIBI TOCTPOCHUS aJTOPUTMOB
pelIeHnus] HAay4YHO-TEXHUYECKMX 3aJa4 B MNPOo(ECCHOHANIBHON NeSITEIbHOCTH;
KOMIIBIOTEPHBIE  CHUCTEMBI, YCTPOMCTBA W  COBPEMEHHOE MPOrpPaMMHOE
obecnieueHue 1151 ”HGOPMAITMOHHO-YIIPABIISIONINX CUCTEM Ha JKEJIE3HOJOPOKHOM
TpaHCIIOPTE.

Baanern:

Bnageer  HaBBIKAMM  CaMOCTOSITEJIBHOM  HAYYHO-HCCJIENOBATEIbCKOU
NesTeIbHOCTH B O0JAacTH TMpOBEACHUS TMOucKa U oTOopa uH(pOpMaIMH,
MaTeMaTHYECKOr0 ¥ UMUTAIIMOHHOTO MOJICTUPOBAHUS TPAHCIIOPTHBIX OOBEKTOB.

Ymers:
YMeeT BBINONHATH aHaIu3 MHPOpPMALUU MO OOBEKTaM HCCIEAOBAHMS, C
OLICHKON JMHAMUKH COCTOSIHUS OOBEKTOB EATEIHHOCTH.

3. O0beM AUCIUTUTMHBI (MOJTYJIS).



3.1. O0uias TpyA0€MKOCTb TUCHUILUIMHBI (MOTYJIS).

OOmast TPyIOEMKOCTh AMCIUIUIMHBI (MOIYJs) cocTaBiseT 7 3.e. (252
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOydJarommxcss ¢  TENarorTMYeCKUMH  pabOTHHKaMu W (WIHM)  JUIAMH,
MIPUBJICKAEMBIMHU K peau3aini 00pa3oBaTeIbHON MPOTpaMMbl Ha HHBIX YCIOBHUSX,
P MIPOBEJICHUH YUCOHBIX 3aHITHIA:

KonugectBo uacos
Tum yaeOHBIX 3aHATHI Beero Cemectp
Ne5 | Ne6
KonrtaktHas paboTa mpu npoBeneHIH YUeOHBIX 3aHATHH (BCETO): 56 24 32
B Tom uucne:
3aHATHUS JEKIIMOHHOTO THUIIA 24 8 16
3aHsATHS CEMHUHAPCKOTO THIIA 32 16 16

3.3. O6peM mucHUIIMHBI (MOAYJs) B (hOopMe CamMOCTOSITENHFHOM pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHONM pabOThl OOydYarOUIUXCS C
Ne1arorn4ecKuMu pabOTHUKAaMU U (MJIH) JIMIIAMHU, TIPUBJIEKAaEMbIMH K peanu3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TIpPU HNPOBEACHUU
IPOMEXKYTOUHOM aTTecTaluu cocTaBisier 196 akanemMuyeckux yaca (OB).

3.4. ITpu oOy4eHuH 0 UHAUBUAYAJIbHOMY YUYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4eHHUH, 00bEeM NUCIUIUIMHBI (MOIYs1) MOXKET ObITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHON padOThl 00yUaroIuXcs, a Takxxe B popme
KOHTAaKTHOW PabOThl 00YYaIOIIUXCSl C MEAarormueCKuMU paOOTHUKaMU U (WIJIH)
JUIAMH, TIPUBJIEKAEMbIMH K pealiu3alui 00pa30BaTeIbHON MpOrpaMMbl Ha MHBIX
YCIJIOBHSIX, IPH IPOBEAEHUH IPOMEXYTOYHOM aTTECTALINN.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

1 |Pa3gen 13amaum cTpoutensHOl MexaHUKHU. [IoHATHE O pacUETHON CXeMe COOPYKEHHSI.
[TpuHIIMTT HE3aBUCUMOCTH AercTBUA CWil. [IoHSITHE O MaTpHIle BIUSHUA.

2 |Pa3gen 2 I'eomeTpudeckuii aHamu3 00Opa3oBaHMs CTEPKHEBBIX cucTeM. OOpa3oBaHue
CUCTEM, COCTOSIIIMX U3 ABYX U TPEX JUCKOB.
3 [Pazgen 3 IIpuHIMT BO3MOXKHBIX NTEPEMEIIEHUHN B CTPOUTENBHON MEXaHHUKE U €ro

MMPUMCHCHHUC K OIIPCACICHUTIO YCI/IJII/Iﬁ KHHEMATHYCCKHUM METOJ0M.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

Paznen 4 [lonsiTue o NOABMKHOM HArpy3Ke TPAHCIOPTHBIX U MIPOMBIIIJIEHHBIX
coopykeHuil. Metoj orubarontux 3mop. MeTo JTUHUN BIUSHUS. AHATATHYECKUNA U
KMHEMATUYECKUI METObI MOCTPOEHUSI JIMHUY BivsHuUsA. [locTpoenre TuHMU BIUSAHUS B
MIPOCTHIX OajKax.

Paznen 5 Yder y3noBoil nepenaun Harpy3ku. [loctpoeHne JIMHUN BIUSIHUSA B COCTaBHBIX
Oankax.

Paznen 6 Onpenenenue yCuinii ¢ MOMOIIbIO TUHUM BIUSHUA B ClTydae JeHCTBUS
CUCTEMBI COCPEIOTOUEHHBIX CHJI M1 PABHOMEPHO PACIPE/ICIICHHON HArPy3KHU MpH
POM3BOJILHOM OYEPTAHHHU JIMHUY BIUSHUS. 3arpy’KeHUE KyCOUHO-THHEHHON JINHUH
BJIMSIHUSI CHCTEMOW COCPEIOTOUCHHBIX CHII. KpUTepuii HEeBBITOIHEHIIIETO TIOJI0KECHUS
Harpy3KkH. 3arpy>xeHue TPEeyroJIbHOW JIMHUY BIUSHUS. DKBUBAJICHTHAsI HArPy3Ka.

Paznen 7 Pacuer nnockux [lonsitue o ¢pepme u ee pacuetHoit cxeme. OCHOBHBIE
KOHCTPYKTHUBHBIE 0COOEHHOCTH MOCTOBBIX (pepM. Y3i10Bas epenavya Harpy3ku. MeToabl
OTIpeNIeNIeHUs] YCHIINI B 3JIeMeHTaxX (epM Ipu ACHCTBUH HEMOBI)KHON HATPY3KH.

Paznen 8 [MocTpoeHre TMHUI BIUSHUS YCHIIUH B 2eMeHTax GpepM. AHATUTHIECKUI
METOJ. Y350Bas nepenada Harpy3ku. KnuneMatnyeckuil MeTo ] MOCTPOEHUS JIMHUI
BJIMSIHUSL YCWIMH B 3JIEMEHTaX (hepM.

Paznen 9 Pacuet TpexmapHupHbix cucteM. Oco0eHHOCTH paboThl TPEXIIAPHUPHBIX apOK
10 CpaBHEHMIO ¢ Oankamu. PacueTr TpeXmapHUpHBIX CUCTEM IIPU AEHCTBUU
HENOJIBUKHOU Harpy3ku. Onpeenenre peakiyil U BHyTPEHHUX YCHWINN B CEUEHUAX
apKu B O0IIEM CiIy4ae U B YaCTHOM, KOTJia Harpy3KH SIBJISIFOTCS] BEPTUKAJIbHBIMU.
BripakeHne BHYTpEHHUX YCHIIMNA B apKe Yepe3 BHYTPEHHHUE YCHUIIHSI B CEUCHUSIX OalKu.

10

Paznen 10 PaunonanbHas ock apku. BelpakeHue opJMHATEI OCH Yepe3 OanouHbIi
MOMEHT.

11

Pazpnen 11Teopus nepememiennii. Meroq Mopa. Onpenenenue nepemMenieHui ot
CUJIOBBIX M TEMIEPATypHBIX Bo3aencTBuil. Dopmynsl Mopa aiis cuiaoBoro u
TEMIIEpaTypPHOTO BO3JCHCTBUSI.

12

Paznen 13 Pacuer cratnyecku HeolpeneanuMbIX cucteM o Metoty [lonstue o
CTaTUYECKH Heompeaeaumon cucreme. CTeneHb CTaTHYECKON HEOIPEIETUMOCTH.
OcobeHHOCTH PabOThl CTATUYECKU HEOIpeaeIMMBIX cucTeM. OCHOBHasI cucTeMa U
KaHOHUYECKHE YPaBHEHUS METOJA CHIL.

13

Pa3znen 12 Teopemsl 0 B3aMMHOCTH B CTPOMTENBHONW MeXaHUKe. Teopema 0 B3auMHOCTH
pabot. Teopema 0 B3aMHOCTH iepeMelieHnii. Teopema 0 B3aMMHOCTH peaKIuil.
Teopema 0 B3aUMHOCTH peakluil U nepemenieHnii. OnpeaeneHue nepeMenieHui ot
CMEIIIEHHUS OTIop.

14

Paznen 16 Pacu€r ctaTnuecku HeONpeaeIMMbIX CUCTEM METOJIOM CHJI Ha IEMCTBHE
TEMIIEpaTypbl U 0CAJKY OIOp.

15

Pa3znen 17 Pacuér cratnyecku HEONPENEIUMBIX CUCTEM METOJOM CHJI HA MTOJIBHIKHYIO
Harpy3ky. [locTpoeHnue TUHUNA BAMSHUS BHYTPEHHUX YCUIHMH.

16

Paznen 18 Pacu€r ctaTnuecku HEONPEAETMMBIX CUCTEM 110 METOIY TEPEMEIICHUH.
CymHocTh MeToAa nepeMeieHnil. [Tonsatre o creneHn KHHEMaTHYeCKOM
HeonpenenuMocTi.OCHOBHAsI CHCTEMa M KAHOHUYECKHE YPaBHEHUS METO/Ia
IepeMEIICHU .




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

17

Paznen 19 Ilpumeps! onpesenenus CTeNeHN KUHEMAaTUYECKOW HEONPEIeTMMOCTH U
BBIOOpA OCHOBHOM CHCTEMBI METO/1a IepeMenieHuid. Tabnuia peakiuii 1 BHYTPEHHUX
YCWJIMH B CTEP’KHEBBIX 3JIEMEHTAX OCHOBHOW CHCTEMBI MeTO/1a IiepemMenieHui. [Ipumep
pacuéra OJuH pa3 KHHEMAaTHYE€CKU HEONPEIETUMOMN CUCTEMBI.

18

Paznen 20 [lopsanok pacuéra cTaTU4eCKH HEOIPEACIIMMON CUCTEMBI 10 METOTY
nepeMenieHuii. OnpenencHue cTeneHn KHHEMAaTHYECKON HEOMPEISTMMOCTH U BBIOOD
OCHOBHOM cHCTEMBbI MeTO/1a nepeMenieHuid. [locTpoenre eMHUYHBIX U TPY30BbIX SITI0P B
OCHOBHO# cucteme. CTaTHUECKUI U SHEPTETHUECKUI CIIOCOOBI ONpeIeNICHHS
KOX((UIIMEHTOB CUCTEMBI KAHOHUYECKUX YPAaBHEHUN METO/Ia TIEPEMEIICHU.

19

Paznen 21 Pemenue cucremsl ypaBHeHuid. [locTpoeHre u mpoBepKa OKOHYATEIbHBIX
S0P BHYTPEHHUX ycuiui. OnpenesieHue nepeMeneHnil 3aIaHHbIX CEYCHHI
KOHCTPYKIIUU.

20

Pazen 22 OcoOGeHHOCTH pacdéra CUCTEM C HAKIIOHHBIMU 3JIEMEHTAMH.

21

Paznen 23 OcobenHocTH pacuéra CHMMETPHYHBIX CUCTEM IO METOJY IIepeMEIeHHH.
I'pynnupoBka HEU3BECTHBIX.

22

Paznen 24 Pacu€t cTep:KHEBBIX CUCTEM IO METOY MEepEMEIIEHUI Ha CMEIIEHHE OIop U
U3MEHEHHUE TeMIIepaTyphl.

23

Paznen 25 Pacuér cratnyecku HEONPEEIMMbIX CUCTEM METOJOM IIEpEMEILIEHUN Ha
MOJBIKHYIO Harpy3Ky. [locTpoeHre MMHUI BIUAHUS IEPEMEILICHUN U yCUITU .

24

Paznen 26 OcobenHocTH pacuéra Hepa3pe3HbIX OAIOK Ha YIPYTHX OMOpax Ha
HCIMOABMXKHYIO U NOJABUIKHYIO HAIPYy3KH.

25

Paznen 27 Marpuunas ¢popma MeTo/a IEpeMeIeHIi. MaTpuIlbl MOJATIMBOCTH H
KECTKOCTU yHpyrou cucrembl. MaTpuiia ;k€CTKOCTH CTEPKHEBOIO FJIEMEHTA.
[TocTpoeHne MaTpuIbl )KECTKOCTU KOHCTPYKLIUH.

26

Paznen 28 Bapuanunonnsiit npunuun Jlarpanxka. Meron Putna.

27

Paznen 29 luddepenimanbasie ypaBHEeHUs 1J1si CBOOOAHBIX KOJIEOaHH CUCTEMBI C “n”
cTeneHssMHu cBo60abl. CrieKTp 4acToT U (hopM COOCTBEHHBIX KOeOaHUH cUcTeMBI ¢ “n”
cTeneHssMU cB0001bl. CBONCTBO B3aUMHON OPTOrOHAJILHOCTH BEKTOPOB (OpM
COOCTBEHHBIX KOJIeOaHUIA.

28

e .9

Paznen 30 Brinyx/IeHHBIE TADMOHUYECKHE YCTAHOBUBIIIHECS KOJIEOAHUS CUCTEMBI C “n
CTEIEHSIMUA CBOOOIBI.

29

Paznen 31 Tlonsitre 06 yuére cuit cCOpOTUBIICHHS TpU Kosiebanusix. Knnemarnueckoe
BO30YXK/ICHHE KOJIEOaHUH.

30

Paznen 32 OcHoBbl fuHaMuku Busibl iuHamMudeckux Bo3aeicTBuid. [IpuHuun
Hanam6epa. [lonarue o yucie creneneit cBo60pl. KoHTHHYaIbHBIC U TUCKPETHBIC
CUCTEMBI. Y paBHEHUE JIBIKEHUSI U CBOOOIHBIE KOJIEOAHUS CUCTEMBI C OJJHOU CTETICHBIO
CBOOO/IBI.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS




/o

TemaTuka NpakTHUYECKUX 3aHATUI/KPATKOE CO/IepIKaHe

PA3/IEJI 1 3apauu ctpoutenbHoi MexaHuku. [loHsTHE O pacy€THOM cXeMe COOpYKEHHUS.

HpI/IHHI/IH HC3aBUCHUMOCTH ﬂeﬁCTBHﬂ cuin. Ilonsarue o MaTpuleC BIUAHUAA.
HOCTpOGHI/Ie £28140)0) I/I3FI/I6aIOIlII/IX MOMCHTOB B HpOCTeﬁHIPIX 0aJIOYHBLIX CHCTEMAX. ManI/IIILI BJIMSIHUA
I/I31"I/I6aIOIlII/IX MOMCHTOB.

PA3JIEJI 2 I'eomeTpuyieckuii anaan3 oOpa3oBaHus CTEp)KHEBBIX cucTeM. OOpa3oBaHue

CUCTCM, COCTOAIIUX M3 ABYX U TPECX JUCKOB.
Ananu3 00pa3oBaHUsI CHCTEM U HCCIIEIOBAHIE MX T€OMETPUIECKOH HEN3MEHAEMOCTH.

PA3AEJI 3 [TpuHUMI BO3MOKHBIX [IEPEMELLIEHUI B CTPOUTEIBbHON MEXAaHUKE U €TI0

MMPUMCHCHHUC K ONPCACIICHUTIO YCI/IJ'II/II;'I KHMHEMAaTU4YCCKUM METOAOM.
Onpe,ueneHI/[e BHYTPCHHUX yCI/IJ'II/Iﬁ B CTCPIKHEBLIX CUCTEMAX KUHEMATHYCCKUM METOAOM.

PA3JIEJI 4 IlonaTre o MOJABUKHOM HArpy3Ke TPAHCHIOPTHBIX U MPOMBIIUICHHBIX
coopykeHuil. Metoj orubaronux 3mop. Metoa TUHUN BIUSHUAS. AHATATHYECKUNA U
KMHEMATUYECKUI METObI IOCTPOEHUS JIMHUM BiMsgHUSA. [locTpoeHre TuHM BIUSHUS B

IPOCTHIX OaKax.

MGTOI[ 0r1/16a}01u1/1x SIIOP. AHaTMTHYEeCKHI 1 KHHEMaTHISCKUN MCETOAbI MOCTPOCHUA JIMHUHN BIIMSTHUAS
peakuuii 1 BHYTPEHHHUX YCUWIMM B IPOCTENIINX CTEPKHEBBIX crucTeMax. [locTpoeHue TMHUM BIUSHUS C
NMOMOIIBIO MATPHUI] BIIUSAHUA.

PA3JIEJL 5 Yuer y3moBoil nepenaun Harpy3ku. [loctpoenue JIMHUM BIUSHUS B
COCTaBHBIX OaJiKax.

[TocTpoeHre THHUI BIUSHUS OTMIOPHBIX PEaKLUi U BHYTPEHHUX YCHIIMIL B COCTaBHBIX OaJiKax.

PA3/IEJI 6 Onpenenenne yCuiauii ¢ MOMOIIBIO TUHUHN BIUSHUS B CITydae JEeHCTBUS
CHCTEMBI COCPEIOTOYEHHBIX CHJI K PABHOMEPHO PACIPEACICHHON HArpy3KH MpHU
MIPOU3BOJILHOM OYEPTAHHUH JIMHUU BIUSAHUS. 3arpyeHUE KyCOUHO-TUHEHHOMN JIMHUM
BJIUSIHUSA CUCTEMOM COCPEAOTOUEHHBIX CUJl. KpUTeprili HEBBITOAHEHUIIIETO MOJIOKEHUS
Harpy3ku. 3arpykeHue TpeyroJbHOW JIMHUU BIUAHUS. DKBUBAJICHTHAs Harpy3Ka.

OnpezneneHue yCHINH ¢ TOMOIIBIO JINHUH BIUSHUS IIPHU IEHCTBUN HETIOABHXHOM U MOJABIDKHON HArpy3KH.

PA3/IEJI 7 Pacuert mockux [lonsitue o ¢pepme u ee pacuetHoit cxeme. OCHOBHBIE
KOHCTPYKTHUBHBIE 0COOEHHOCTH MOCTOBBIX (pepM. Y3i10Bas nepenadya Harpy3ku. MeToabl

OTpezeNieHUs] yCUIIUI B 3JIeMeHTax (epM MpH IeHCTBUU HEMOABUKHON HArPy3KH.
OnpeneneHre YCHIINH B 3JIEMEHTaX IUIOCKAX (PepM MpH ASHCTBUH HETIOABIKHON HATPY3KU.

PA3JIEJI 8 [TocTpoeHre MMHUN BIUSHUS YCUIIU B 3JIeMEeHTax (pepM. AHAIUTUYECKUI
METOJI. ¥Y3IJi0Bas nepeaavya Harpy3ku. KnHeMaTnuecKkuii MeTo 1 MOCTPOEHUS JIMHUI

BIIMSIHUSL YCUIMH B 3JIEMEHTaX (epM.
Pacuér ¢epM Ha MOABMKHYIO HArPy3Ky. [IOCTpOCHUE THHUI BIMSHUS YCHIUH B CTEPIKHSAX IUIOCKUX (epM.

PA3/IEJI 9 Pacuer TpeximapHupHbIX cucteM. OcoOeHHOCTH paboThl TpeXIIaPHUPHBIX
apoK M0 cpaBHEHUIO ¢ OankaMu. PacueT TpexmapHUPHBIX CUCTEM MPH IEHCTBUU
HEIMOABMKHON Harpy3ku. Omnpeenenre peakiiuii 1 BHyTPEHHUX YCWIANA B CEUYEHUAX
apKu B 00IIEeM CiIy4ae U B YaCTHOM, KOTJ[a Harpy3KH SIBJISIFOTCS] BEPTUKAJIbHBIMH.

BripaxkeHue BHYTpEeHHHUX YCUIIUI B apKe Yepe3 BHYTPEHHUE YCUITUS B CEUEHUSAX OaIKu.
Pacuer TpeximapHUpHBIX CUCTEM IIPU JEHCTBUM HENOABM)KHOM Harpy3ku. IlocTpoenue sniop BHYTPEHHUX
YCHINH B TPEXIMAPHUPHBIX CUCTEMaX (paMax M apKax).

10

PA3JIEJI 10 PaunonanbsHast och apku. BeipaxkeHue opIuHaThl OCH yepe3 OaJouHbIi

MOMCHT.
[Ipumepsl MOCTPOECHUSI pallMOHATIBHOM OCH apKH.
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TemaTuka NpakTHUYECKUX 3aHATUI/KPATKOE CO/IepIKaHe

11

PA3JIEJI 11 Teopus nepemenienuii. Meron Mopa. Onpezenenue nepeMerieHuii ot
CHJIOBBIX U TEMIIEpaTypHbIX Bo3eicTBuil. @opmynsl Mopa /171 CUI0BOro u

TEMIEPATyPHOTO BO3ACHCTBHUS.
Onpe,ueneHI/[e HepeMeHleHI/Iﬁ B pas3/IMYHbIX CTCPIKHEBBIX CUCTEMAX, BI3SBAHHBIX BHEIIHEH Hany3KOI>i u
N3MCHCHUCM TEMIICPATYPHI.

12

PA3JIEJI 12 TeopemMbl 0 B3aMMHOCTH B CTPOUTEIBHON MeXaHUKe. Teopema o
B3aUMHOCTH paboT. Teopema 0 B3aMMHOCTH NepemMerieHuii. Teopema o B3aMMHOCTH
peakuuii. Teopema 0 B3auMHOCTH peakiuil U nepemenienuii. Onpezenenue

IIEPEMELICHUHN OT CMEILEHHUS OII0P.
Hcnons3oBanue TCOPEM O B3aUMHOCTH IIPU NOCTPOCHUUN JIMHUM BIIMSHUSA KUHEMATUYECKUM METOAOM.
Onpe,ueneHI/[e HepeMeHIeHI/Iﬁ B CTaTUYCCKU OIMNPCACITIUMBIX CUCTCMAaX OT CMCLICHUS OII0P.

13

PA3JIEJI 13 Pacuet ctaTtuyecku Heonpeaeaumbix cuctem o meroay Ilonstue o
CTAaTUYECKU HeompeaeauMoit cucteme. CTereHb CTaTUYECKONH HeONPeIeTUMOCTH.
OcobeHHocTH pabOTHI CTATUYECKH HEOMNpPeIeTUMbIX cucteM. OCHOBHAs cuUCTEMa U

KaHOHUYCCKHEC YpaBHCHUA METOAa CHUIIL.
IIpumMeps! pacuéra OAMH pa3 CTATUYECKU HEONPEAETUMBIX CHCTEM.

14

PA3/IEJI 14 Tlopsinok pacuéra cTaTUYECKH HEOMIPEACIUMBIX CUCTEM 110 METOIY CHJI.

[Ipumep pacuéra cTaTUYECKU HEOTPEACIMMON pamMbl
Pacuér craTuuecku HeonpeaenuMonl paMbl IO METOY CHIL.

15

PA3JIEJI 15 OcobenHocTu pacuéra CAMMETPUYHBIX CUCTEM METOJ0oM cuil. [ pynmnupoBka

HCU3BCCTHBIX.
HpI/IMepLI pacqéTa CUMMCTPHUYHBIX CUCTEM METOAOM CHII C prHHPIpOBKOfI HCHU3BCCTHBIX.

16

PA3JIEJI 16 Pacuér cratuyecku HEONPEAETUMBIX CUCTEM METOJIOM CHUJI Ha JIEHCTBUE

TEMIIEPATYPEI K OCAAKY OIIOP.
ITpumeps! pacuéTa cTaTHYECKH HEOTIPEAETHMBIX OaJOK ¥ paM Ha TeMIIepaTypHbIe U KHHEMaTHIeCK1e
BO3JEUCTBUS.

17

PA3JIEJI 17 Pacuét craTndecku HEONPEAEIUMBIX CUCTEM METOAOM CHJI Ha TIOJIBUKHYIO

Harpy3ky. [locTpoeHune TuHUIA BAUSHUS BHYTPEHHUX YCUIHH.
HOCTpOCHI/Ie JIMHUHN BIMSIHUAS HEU3BECTHBIX M BHYTPCHHHUX YCI/IJ'II/Iﬁ B CTaTUYCCKH HCOIPECACITNUMBIX
CHUCTEMAX IO METOAY CHIIL.

18

PA3JIEJI 18 Pacu€r crarnuecku HEOMPEAETUMBIX CUCTEM IO METOTY MEPEMEIICHUN.
CymrHocTs MeToa iepemertieHuil. [lonsTie o crenenn KHHEMaTHYECKOM
HeonpeneauMocT.OCHOBHAsI CUCTEMA M KAHOHUYECKHE YPaBHEHUS METOIa

NepEMEIICHUN.
ITpumeps! onpeeneHns CTeNeHH KHHEMAaTH4eCKOI HeoNpe1eNMMOCTH U BEIOOpa OCHOBHON CHCTEMBI
METO/Ia TIepPEMEIICHHI.

19

PA3JIEJI 19 Ilpumeps! onpesieieHns CTENIEHH KUHEMAaTHUYeCKOW HEOTIPEASIMMOCTH U
BbIOOpA OCHOBHOM CHCTEMBI METO/1a NiepemenieHuil. Tabnuia peakiuii 1 BHyTpEHHUX
YCWJIMH B CTEP/KHEBBIX 3JIEMEHTAX OCHOBHOW CHCTEMBI MeTO1a IepeMenieHuid. [Ipumep

pacyéra OuH pa3 KWHEMaTUYECKN HEONTPEAETUMON CUCTEMBI.
IIpumeps! pacuéra oAMH pa3 KWUHEMAaTHUYECKH HEOTIPEJIETUMBIX CUCTEM.

20

PA3IEJI 20 ITopsinok pacuéra CTaTUYECKU HEOIIPEIEIMMON CUCTEMBI TI0 METOTY
nepemenieHnit. OnpeaeneHne cTerneH KHHEMaTHYeCKOW HEONPeeTUMOCTH U BEIOOp
OCHOBHOI1 cucTteMbl MeTo1a nepemenieHuil. [loctpoeHre eqMHNYHBIX U TPY30BbIX S0P B
OCHOBHOI1 cucteMe. CTaTHUECKUN U SHEPIeTUYECKUI CIIOCOOBI OIpeIeeHUS




/o

TemaTuka NpakTHUYECKUX 3aHATUI/KPATKOE CO/IepIKaHe

K03(pPHUIIMEHTOB CHCTEMbl KAHOHUYECKUX YPaBHEHUI METO/1a epeMeIICHUH.
HOpS[JIOK pacqéTa o MeTony nepeMemeHI/Iﬁ Ha IpuMepe ABaKAbl KHHEMAaTUYCCKN Heonpez[enMMoﬁ
CHUCTCMBI.

21

PA3JIEJI 21 Pemienue cucteMsl ypaBHeHU#. [TocTpoeHune u mpoBepka OKOHYATEIbHBIX
S0P BHYTPEHHUX ycuiui. OnpenesieHue nepeMeneHnil 3aIaHHbIX CEUYCHHI

KOHCTPYKLHH.
Vcnionp3oBaHme IPUHIUINA CYTIEPIIO3ULUK IPU TOCTPOSHUH OKOHYATENIBHBIX 3ITI0P BHYTPCHHUX YCHIHH.

22

PA3JIEJI 22 OcobeHHOCTH pacuéTa CUCTEM C HAaKJIOHHBIMU 3JIEMEHTaMH.
OcobeHHOCTH OompeeNieHrs KOA(PPHUINESHTOB CHCTEMBI KAaHOHMUECKUX YPaBHEHUH MeTO/1a TIepeMeIIeHui
IpH pacuéTe paM ¢ HAKJIOHHBIMHU CTOHKAMH.

23

PA3JIEJI 23 OcoGenHocTH pacuéra CAMMETPHUYHBIX CUCTEM T10 METOY ITepEeMEIIECHUM.

['pynnupoBka HEM3BECTHBIX.
IIpumep pacuéra CUMMETPUYHOMN paMbl METOIOM IIEPEMELICHUN C TPYNIIUPOBKON HEU3BECTHBIX.

24

PA3/IEJI 24 Pacy€t cTep»KHEBBIX CUCTEM 110 METOAY MEPEMEIICHII Ha CMEIICHHUE OIOP

Y U3MEHEHUE TEMIIEPATYPHI.
HpI/IMepLI pacqéTa CTaTUYCCKU HCOMPCACIUMBIX CUCTEM MCTOAOM HepCMCH.IeHI/Iﬁ Ha TeMIICpaTypHbIC U
KHUHEMAaTU4YCCKHEC BOSﬂeﬁCTBHH.

25

PA3JIEJI 25 Pacuér ctaTu4ecKu HEONPEASIUMbIX CUCTEM METOIOM IIEpEMEIIICHUHN Ha
MOABMXHYIO Harpy3ky. [loctpoenue nuHui BIUSHUS IEPEMEIEHUN U YCUIIUMN.

[TocTpoenue MUHUN BIUAHUS YCWINN U IEPEMEILIEHU B CTATUYECKH HEONPEAETUMBIX CHCTEMAX 10
METOZly MEepEMEIICHUN.

26

PA3JIEJI 26 OcoberHOCTH pacdéra Hepa3pe3HbIX 0ATOK Ha yIIPYTUX OMopax Ha

HCIMOABMXKHYIO U TOJABWIKHYIO HArpy3KH.
[TocTpoeHnue 3Mm0p BHYTPEHHUX YCHINH B HEpa3pe3HbIX OalIKax Ha yIPYTHX ONOpax.

27

PA3/IEJI 27 MatpuuHnas ¢popma MeTofia epeMeleHuii. MaTpuiisl HoAaTAMBOCTH U
JKECTKOCTU yIIPYroi cucreMsl. MaTpuiia ;kECTKOCTH CTEPKHEBOIO JJIEMEHTA.

HOCTpOeHI/Ie MaTpulbl JKECTKOCTHU KOHCTPYKIIUHU.
[TocTpoenue maTpull MOJATIMBOCTH U KECTKOCTH.

28

PA3JIEJI 28 Bapuaunonnsiii npunuun Jlarpanxka. Meron Putna.
HpI/IMepLI HCIIOJIB30BaHUA METO1a PI/ITLIa.

29

PA3JIEJI 29 uddepenimanbrble ypaBHEHUS 1Sl CBOOOJHBIX KOJIEOaHUM CUCTEMBI C
“n” creneHsMu cBo0obl. CrieKTp 4acToT U GOopM COOCTBEHHBIX KOJIEOAHUN CHCTEMBI C
“n” creneHs MU cB0001bI. CBOMCTBO B3aUMHOM OPTOrOHATBHOCTH BEKTOPOB (hopM

COOCTBEHHBIX KOJICOAHUI.
[Tpumeps! onpeneneHus 4acToT U GOpM COOCTBEHHBIX KOJIEOaHUH JJIsl CUCTEM C IByMsl CTEIICHSIMU
CBOOOJIEL.

30

PA3JIEJI 30 BeianykneHHBIE TAPMOHHYECKHE YCTAHOBHUBIIIHECS KOJIEOAHUSI CHCTEMBI C

“n” cTeneHsaMU CBOOOIEI.
33,&3"[1/[ Ha BBIYUCJICHUEC BEJIIMYUHBI JTUHAMHUYECKOT'O KOS(l)(l)I/IIII/IeHTa JJIs1 CUCTEM C O,HHOﬁ CTCIICHBIO
CBOOO/IBI.

31

PA3JIEJI 31 ITonsitue 06 yuére cui conpoTUBIIeHUs U Konebanusx. Kunemaruueckoe
BO30Y>KJeHHE KOJeOaHUH.

OnpeﬂeneHne AMILUTATY JHBIX 3HAYCHUH CYMMApHbIX TUHAMHWYCCKUX CUIT U HepeMeHleHI/Iﬁ pu
BBIHYKJICHHBIX TapPMOHUYCCKUX YCTAHOBUBIIUXCA KOJIeOAHUSIX CUCTEM C ABYMs CTCIICHAMUN CBO60,HI>I.

32

PA3JIEJI 32 OcHoBbl quHaMuKH Buel nuHaMudeckux Bo3aercTBuit. [IpuHiun
Hanam6epa. [lonarue o yucne creneneir cBo6opl. KoHTHHYaNbHBIE U TUCKPETHBIE




/o

TemaTuka NpakTHUYECKUX 3aHATUI/KPATKOE CO/IepIKaHe

CHUCTCMBI. YpaBHeHHe JABUKCHUA U CBO6OIIHBI€ KOJIEOAHMS CUCTEMBI C OI[HOI71 CTCIICHBIO

CcBOOOEL.
Onpe)leneHI/[e YacCTOThI CO6CTB€HHLIX KOHeGaHI/Iﬁ JJIs CUCTEM C O,HHOﬁ CTCIICHBIO CBO60I[LI.

4.3. CamocrosiTenbHas padoTa 00y4daroImmuXCs.

/o

Bun camocrosiTensHOM paboThI

W3ydeHnue Teopuu Mo KOHCHEKTY JEKUUN U 110 yueOHUKaM

HOC@H.IGHI/IG KOHC}’JII)T&I_[I/Iﬁ npernoaaBaTeiia

HOIIFOTOBKa K IIPAKTUYCCKUM 3aHATHUAM

Bemmonuenne PI'P-1,2,3,4,5,6

Brinonnenue pacuetHo-rpaduueckoi paboThl.

IToaroroBka k HpOMe)KYTOqHOﬁ aTTeCTalluu.

N o o A W DN

[ToaroroBka Kk TEKyeMy KOHTPOJIIO.

4.4. ITpumepHbIN TIEpeUeHb TEM PaCUETHO-TpaPUIECKUX padoT
Pacuet MHOTONIPOJIETHOM OaIKK HA HEMOABI)KHYIO U MOJBUKHYIO HATPY3KY

[locTpoeHne nMHUN BIUSHUAS M ONpENCICHUS YCWIMA B ¢epMax H

TpEXIIapHUPHBIX CUCTEMAX

Pacuer pambl MeTOIOM CUIT
Pacuer paMbl METOIOM NEPEMEIIEHUN

Pacuer Hepa3spe3HOil OaJkM Ha YNOPYrHMX ONOpax Ha HEMOABUKHYIO H

MOJABW>KHYIO Harpy3KH

OnpeneneHue BHYTPEHHUX YCUIUHN IPU IMHAMUYECKOM JI€MCTBUU HArpy3KU

5. IlepeueHb wu3MaHMI, KOTOpPBIE PEKOMEHAYETCS MCIOJIb30BATh IIPH

OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

li\i[ bubnuorpaduueckoe onucanue Mecto nocryna
1 CrpourenbHas mexanuka. Ctatuka ynpyrux cucrem. Ku.1.
[Toranos B. 1., Anekcanapos A.B., Kocuupin C. B., HTb MUUT
Honotkasun /l. b. Beicmas mxona , 2007
2 CrpoutenbHas MeXaHUKa. J[MHaAMUKa U yCTOMYHBOCTh
ynpyrux cucreM. Kn.2. A. B. Anekcanapos, B. [I. [Toranos, | HTb MMUT
B. b. 3pm1éB Bricmiasg mkona , 2008
3 CrpourensHas mexanuka Jlapkos A.B., [llanomuukos H.H. HTb MUNT

Jlans , 2006




4 CocraBjieHre ¥ IPUMEHEHHE MATPHIL BIUSHUS MOMEHTOB B
CTaTHYECKH ONPEENMMBIX Oankax u pamax Manyiiios I A.; | HTb MUUT
Kapunos M.1O. MUUT , 2007

5 Pacuer tpexmapuupHoi apku Honbae ' A., JlykbsiHoB MLA.,
[Moranos B.JI. MUUT , 2008 HTb MUHNT
6 Pacuer cTaTHYeCKH ONpeIeuMbIX (JepM Ha HETOABHKHYIO U
noaswxkHyt0 Harpy3ku Hombze T'A., Peioun B.J1., Iu6pos HTb MUUT
B.A. MUUT , 2007

7 Pacyer CTepsKHEBBIX CHCTEM METOIOM KOHEUHBIX DJIEMEHTOB
¢ ucnons3oBanreM komiuiekca MSC. VISUAL NASTRAN HTb MUUT
FOR WINDOWS Kocuupia C.b., Jonorkasun .. 2007

6. IlepedueHb COBpPEMEHHBIX MNPOQPECCHOHANBHBIX 0a3 MaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BAThCS IPH
OCBOCHUU JUCHUUIUIUHBI (MOAYJIA).

CTtyaeHTBl  JOKHBI ~ WMETh  BO3MOXXHOCTH  ITOJIB30BAaThCA  CETHIO
"MHTEPHET" nyst mostyyeHus 2JIEKTPOHHBIX BEPCUN METOANYECKUX YKa3aHUM.

1. http://library.miit.ru/ - YueGHuble Moaysu B 3iieKTpoHHON Onbmuoreke HTh
MUUT

2.  http://e.lanbook.com/ - = DnekTpoHHO-OMOIMOTEYHAs  cHCTEMa
N3narenscTBO «JlaHb»

7. llepedyeHb  JHUIEH3UOHHOTO M  CBOOOJHO  PacHpoOCTPaHSIEMOIO
IPOrpaMMHOr0 OOecnedeHusi, B TOM YHCIE€ OTEYECTBEHHOrO IPOU3BOJCTBA,
HEOOXOMMOTrO ISl OCBOCHUS JUCIIUIIMHBI (MOJTYJISA).

Jns  3aHATUA B KOMIBIOTEPHOM  Kjacce Kadeapbl HUCHOIb3YyeTCs
pa3paboTaHHOE COTPYIHHMKaMH Kadeapbl mporpaMMHOE oOecrieueHue u Habop
TECTOBBIX 3alaHUM, UCTIOJIBL3YIOUIUX onepalu-oHHyto cucrema Windows 7 unu XP,
Microsoft Office 2007 unu 2010.

8. Omucanne MaTepHAIbHO-TEXHUUYECKON 0a3bl, HEOOXOAUMON IS
OCYIIIECTBJICHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTUTHHE (MOIYIIIO).

B aymutopun nomkeH OBITH Med, J0CKa, IPOEKTOpP, IO3BOJISIONIUN
oToOpaxaTh 00pa3 HKpaHa MOHUTOPA Ha OOJIBIIIOM dKpaHeE.
JlucrnieiHbli KJ1ace ¢ yCTAaHOBJICHHBIM MTPOTPAMMHBIM 00ECTICYCHHUEM.

9. ®opMa NpoMeKyTOUHOU aTTECTAIUU:

3ayer B 5 cemectpe.
DK3aMeH B 6 cemecTpe.



10. OueHouHbIE MaTEPHUAIIBI.

OneHoYHbIE MaTepuabl, IPUMEHSIEMbIE MIPU MPOBEACHUH MPOMEKYTOUHOM
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktomM PYT (MUUT).



ABTOpBI:

JIOLICHT, IOIEHT, K.H. Kadeapbl
«CTpouTenpHas MEXaHUKA»

CoracoBaHo:

3aBenyrommii kadeapoir MuT
3asenyrommii kadeapoit CM

[Ipencenarens yueOHO-METOUUECKOM
KOMHUCCHU

A.W. Mapacanos

A.A. ITuckyHOB
N.B. Andepon

M.®. I'ycekoBa



