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I_Ie.]'ll/l OCBOCHUSA NTUCHUIIIMHBI

Llenbto n3ydeHus qucHUIIMHBI «CONPOTHBIICHIE MATEPUAIIOBY SIBIISIETCS GOPMUPOBAHKE Y CTYJICHTOB
3HAHUH, KOTOpBIE ABJSETCS 06a30i U M3ydeHUs Kak oOIenpodecCHOHaNbHbBIX TUCIUIUIMH, TaK U
CHEIUATBHBIX JUCIMUILINH, OTHOCSIMXCS K SHEPreTUYECKOMY MAIMHOCTPOCHHUI0. YueOHas
mucnunianHa «ConpoTUBICHHE MAaTEPUATIOB) IPEACTABIIAET COO0H OOIENHKEHEPHYIO TUCHUIIIHHY U
COZCPKUT HavalbHbIE CBEJICHHS O METO/IaX pacyeTra Ha MPOYHOCTD U )KECTKOCTh TUITOBBIX JIEMEHTOB
000pyIOBaHUs, MALIMH U TPHUOOPOB, 0A3UPYIOIMXCS Ha OOIMX 3aKOHAX MEXaHHKH Je(hopMHUPyeMOTo
TBEPJOTO Tena. 3aaa4un JUCHUTIINHBI «COMPOTUBICHUE MAaTEPUAITIOBY — MPHOOPETEHHE CTYyACH TaMHU
TEOPETUUYECKUX 3HAHHUH M MPAKTHUECKUX HABBIKOB JJIS PEIICHUS CICAYIONMX 3a/1a4: - OCHOBHBIE
AHAJTUTUYECKUE U YHCICHHBIE METO/IbI MCCIICJOBAHUS MEXaHHUECKUX CHCTEM. - 3HAaHHE OCHOB
MEXaHUKU TBEPJOro AeGopMHUpPYEMOTo Tela; - yMEHHEe 0O0CHOBAHHO BHIOUPATh PACUETHYIO CXEMY
KOHCTPYKIIMU HJIM €€ 3JIEMEHTA, IPOBECTH pacyeT HalpsHKeHHUH U AedopMaliuii, a Taoke IpoBEpKy
MPOYHOCTH; -yMEHHUE BBIUYUCIISITH IIEPEMEIICHHS DJIEMEHTOB KOHCTPYKIUH U TIPOM3BOANUTD OIICHKY

KCCTKOCTH U YCTOI>'I‘IPIBOCTI/I .

Pe3yabTaThl 00yuyeHUs BHINYCKHUKA

Kon PesyabTar 00y4e Hust (KoMneTeHumsi) BbinyckHnka OOI1

Crnoco0eH 1Cn0/1b530BaTh 0230 Bble 3HAHMS €CTeCTBEHHOHAYYHbIX TUCUMILIUH B
OIIK-1 npodecCHOHANBHOIM IeSITEJILHOCTH, IPUMEHSITH METOIbI MATEeMATUYECKOI 0 AHAJIM3a U

MOJACJ/JUPOBAHUSA, TECOPETUICCKOI'0 M IKCIICPUMEHTAJIBHOI'0 UCCJICIOBAHUA

NA-13  IIpuMenseT cOOTBETCTBYIOLMIA PU3UKO-MaTeMaTHIECKUI alapaT, METOAbI aHAJIN3a U

OIIK-1  monenmpoBaHUS NPH PEIICHUH NPO(pECCHOHAIBHBIX 3a1a4 B 00J1ACTH NPUKIIAHOW MeXaHHKH

I[Lnanupyemble pe3yabTaThbl H3y4e HUS AUCHUTLINHBI
3HAHUS:

*3HaeT OCHOBHBIE 3aKOHOMEPHOCTH (PM3HMKO-MAaTEMaTHYECKOTO arapara B 00JIaCTH MPHUKIAJHON

MEXaHHUKHU

YMeHHUSs:

*YMeeT NpUMEHATh METObI aHAIN3a U MOJICTIMPOBAHUS IIPH PEIICHU U PodecCHOHaIbHBIX 3314

B 00J1aCTH TPUKIATHON MEXaHUKH

HaBbIKU:

-Bﬂa):[eeT HaBbIKaAMU UHTCPIPCTALNHN PCIYJIILTATOB I/ICCHGI[OBaHI/Iﬁ U pCICHU AL

npodeCcCHOHATBHBIX 3a7a4 B 00JIaCTH MPUKIATHON MEXaHUKH



Buabl yueO6Hoii paboThI

Tpynoe MKOCTB IO ceMecTpam

Buasbl yue 6Hol padoThI

Ounas ¢popma

JleKk1WioHHBIE 3aHATUS 32
JlaGopaTopHbie 3aHATHI 16
[IpakTudeckre 3aHsITUs 16

CamocTosiTenbHas pabora 80
Yacsl Ha KOHTPOJIb 36
180, au
OO6masi Tpy10€ MKOCTb 0CBOEHUsI T CIIUTJIH HbI 5 wor
,

(DoprI TEKYHIET0 KOHTPOJISA U HpOMe)KYTO'lHOﬁ arTTeCrTalnumn

(I)Oprl TEKYIIEI0 KOHTPOJISA U l'[pOMG)KyTO‘lHOﬁ

KoJsuye cTBO 0 ceMecTpam

aTTeCTallunu

QOunas ¢popma

Tekyumii KOHTPOJIbL

PacueTHO-Tpaduueckue paboThI, IIT. 3
I[MpomexyTouHas aTTeCTALIUSA

3a4eTHl, IT. 1

DK3aMeHBbl, IIIT. 1




Conepﬂca}me pa3aejoB U pe3yJbTaThbl H3YICHUA JTUCHUIIMHbI

Pazne s 1 CcOMILIHHBI Conep:xanue

33213‘[1/11/1 MCTOAbI COINPOTHUBJICHHA MATCPUAJIOB. OCHOBHEBIE TIOHATHA,
1. BBEJEHME. 3A TAUM

OIpeleNICHUs, THIIOTE3bI U AOIyHIeHN] conpoMara. Ousrmdeckue
COIIPOMATA.TTUITIOTE3bI 1

MEXaHN3MbI )le(bopMam/m. Pacuernas cxema KOHCTPYKIIUM.

JOIIYIEHUA COITPOMATA. B M .
HyTpeHHUE yCWIHs. MeTon cedeHunii U ONpeieJICHUs BHYTPEHHHX
BHYTPEHHUE CWIbI. .
yewmil. HanpsxkeHus - Mepa HHT€HCUBHOCTH BHYTPEHHUX CHWI B
HANPAXKEHUA

TOYKEC.

PacueTHas cxeMa KOHCTpYKIMM. BHyTpeHHHE yCWINA B CTEP)KHE.
MeTon HanpsikeHust 1 ieopMalyy, 3aKoH ['yka npu pacTsiKEHUH
(cxxatmm) crepxnst. [lonepeunsie nedopmarmm. Ynpyrue u
octaTouHsle nedopmarpm.[ToniaTHE 0 CTaTHYECKU HEOTIPE 1ETTMMBIX
KOHCTPYKIISIX, YCIIOBUSI COBMECTUMOCTH Jeopmarmit. Pacuet Ha
2.PACTSIDKEHUE M1 CJ)KATUE  TPOYHOCTbH CTATUIECKHU HEOPEIEIUMBIX CTEPHKHEBBIX KOHCTPYKLIN.
MPAMOJIMHEHHOI'O VY4eT MOHTa)KHBIX U TEMIIEPAaTYpHBIX Jedopmalmil. JuarpaMmMbl
CTEPXHS PaCTSKEHHS M CHKaTH KOHCTPYKLIMOHHOM cTaim. MexaHndeckue
CBOMCTBA KOHCTPYKLIMOHHBIX MaTepHasIoB. /luarpaMMbl pacTsKeHHS U
CoKaTus XPYIKUX MaTepHasioB.
BhInonBATH pacuer Ha NPOYHOCTh CTAaTHUECKH ONPEIEIMMBbIX U
HEOTIPEICIIMMBIX CUCTEM, ONpEIEISTh HANPSHKEHHUS B OMACHBIX

CCYCHUAX, BBITIOJIHATH MPOCKTHLIC PACUYCThI

Omnpenenenue nedopmaryii ciBura, cpes3a, CMATH. Y CJIOBUS UX
BO3HUKHOBEHWsI. | MNOTE3BI M AOMYIIEHUS NPU CIBUrE, CMSITHU.
BHyTpeHHVE CWIBI IpH CIBHTE, CPE3

3. IE®@ OPMAIIUS CPE3A. 3aKOH NapHOCTH KacaTeJbHbIX HanpskeHuid. Orpe neieHue

JAE® OPM AU CMATUSA HaNpsKEHU B CEUEHMSIX TPU CABUre, pU cMsTHU. OmpeiesieHne
IUIOILAZ0K CABHUIA, CMSTHS.
BrInonsaTe pacueTsl Ha IPOYHOCTH IO CPE3y U CMSITHIO, BBITOIHATD

TPOCKTHBIE PpaCUYCTHI.




4. TEOPUHU HAITPAKEHHO-
JE® OPMUPYEMOTI'O
COCTOSAHUA

HopMmanbHble 1 kacaTenbHble HanpspkeHus. HanpspkeHns: B HAKJIOHHBIX
cedyeHusiX. [ TaBHble IWIOMIAKU U IMIaBHbIE HanpshkeHust. Kpyru Mopa.
@opmyibl peodpa3oBaHKsl KOMIIOHEHTOB HATPSKEHNH TPU TIOBOPOTE
oceil KOOpAMHAT BOKPYT OJTHOTO M3 TJIABHBIX HampaBieHuil. JIuHeiHas
nedopmarys 1 nedopmarys casura. 3akoH ['yka nmpu 4ucToM caBure.
O060011eHHbIH 3aK0H [ yKa /115 H30TPOIHOrO MaTtepuana,
oTHocuTesbHast 00beMHas fedopmaiysi. COOTHOILIEHHE MEXIy
MOJIyJIeM HOpMaJIbHON YIPYrOCTH, MOAYJIEM CIIBUra U

koo duimenrom I[lyaccona.

BhINOMHATE pacueThl I1aBHBIX HANPSKEHUH (TIpsIMBble U 0OpaTHbIE).

OHpe,I[eHHTI) TOJIOKEHUE TJIABHBIX IUIOMIA0K. BBIMOIHATE TNMOCTPOCHUC

KpyroB Mopa

5. KPUTEPUU ITPOYHOCTHU.

O3y ecKrue MEXaHM3MBI pa3pylIeHANA: OTPBIB U cpe3. ['uroTessl,
TPEICKA3BIBAIOIIME Pa3pyIIEHHE OTPHIBOM (THIIOTE3a HAMOOBIIHX
PACTATHBAIONIMX HATIPSKCHHUH, THIIOTE3a HAUOOJBIIMX JIMHEHHBIX
nedopmarmii). ['umoressl, npercka3pIBAIOIIIE Pa3pyILICHAE CPE30M
(rurore3a HaMOOJBIIMX KacaTeJbHbIX HANPSXKEHUH, SHEpreTHIecKas
TUIOTE3a NPoYHOCTH). ['mmoTresa npouHoctu Mopa.

BriBox opMyn 1151 5KBHBAJICHTHOTO HATIPSDKEHUS TI0 THIIOTE3€
HanOOJBIINX KACATEbHBIX HATIPSDKSHH, SHEPre THIECKON THIOTe3e
npousocTy. ['unore3a npouHocTr Mopa. BeINONHATE pacueT

9KBUBAJICHTHBIX HANPSKEHUI 10 TPEM IMIOTE3aM MPOYHOCTH

6. TEOMETPUYECKHUE
XAPAKTEPUCTUKH
IMJIOCKUX CEYEHUI

Crarnueckre MOMEHTHI ioaau ceueHus. LlenTpanababie ocu
ceuenwst. [lonsapasie MomeHTHI uHepiH. OceBble U IEHTPOOEKHBIE
MOMEHTHI nHepimr. OTmpesieNieHns 1 CBOMCTBA. BriBom hopmy
reOMEeTPHIECKUX XapaKTePUCTHK AJIS POCTEHIINX T€OMETPUIECKUX
ceuenuid. [IpeoOpazoBaHre MOMEHTOB HHEPIMH TIPY TTAPAJUICTEHOM
MepeHoce U MpH MOBOPOTE Oceil KoopauHaT. [ TaBHbIE OCH U TJIABHBIE
MOMEHTHI MHEPLIMM CE4YEeHHs. BBITONHATE pacyeT reoMeTprudeCcKIX
XapaKTEPUCTHUK COCTABHBIX CEUEHHH, ONPEeAEISTh TOJI0KEHHE TIaBHBIX

OCEl MHEPLMM COCTABHBIX CEYCHUIA.

7. KPYYEHHUE ITPAMOI'O
BPYCA.

Jedopmartwst KpydeHus, KpyTsIIuiA MoMeHT. [ uroresa npu KpydeHHN.
Kpyuenue crepkHeii Kpyrioro u Tpyo4aToro ceueHuil. Dmopsl
KpYyTAILIMX MOMEHTOB. Pacnpeenenne kacaTesbHbIX HATIPSKEHUH 110
ceuyeHnto. CBeIeHHsI O KPYUEeHHH CTEPKHEH MPSIMOYTOIBHOIO CEYEeHUS.
OmnpeneneHne KacaTeIbHbIX HATPSYKCHUHM U YTJIOB 3aKpy4HBaHL.

VY ¢10BHE MPOYHOCTH MPU KPYY SHUN.

BhInomHATE pacdeTsl 3aKpy4eHHOTO CTEPKHA Ha MPOYHOCTD U

JKECTKOCTD, BBITIOJIHATDH NPOCKTHLIC PAaCUYCThI




8. IJIOCKUM U3k
MPSIMOTI'O BPYCA.

[TonsATHE YMCTOrO M IIOCKOr0 M3ruda. I nnoresa mwiockux cedeHHil.
BHyTpeHHre ycuans Npu INIOCKOM H3THO€ M CBSI3b MEXKIy HUMU.
DMropHI TIOTIEPeYHON CHIThI M MBTHOAIONIET0o MOMeHTa. PalmonansHast
thopma ceuennit. @opmyna KypaBcKoro s onpeieeHus
KacaTeJbHbIX HanpshKeHut. [Iporu0b! v yrisl IOBOPOTa CeYeHH TIpu
mwrude crepxus. Juddepenimaibioe ypaBHEHHE U30THYTOH OCH
CTEPXKHs U €r0 MHTEIpUpOoBaHre. MeTo/l ypaBHEHHs NTOCTOSTHHBIX
MHTETPUPOBaHUS MpU pacdeTe OaloK ¢ HECKOILKUMU y4aCTKaMHU.
Pacuer 6anku Ha )KECTKOCTb.

OmnpeesieHre HOpMaJbHBIX HATPSKEHHUS MPU IUIOCKOM H3THOE.
CraTnyeckue MOMEHTHI oA 1u ceueHust. LlenrpaibHele ocu
ceyeHust. OceBble U LIEHTPOOEKHbIE MOMEHTBI HHepIH. OceBble
MOMEHTbI CONPOTUBIIEHUSI AJIsl IPOCTBIX U COCTABHBIX CEUEHHIL

Y cnoBue npoyHOCTH MpH M3rHde. Y paBHEHHE HEUTPaTbHON JIMHHUML
OnpeneneHye NOJIOKEHU HEUTpaTbHON JIMHHN.

BrINONHEITE MPOBEPKY MPOYHOCTH U TIOA00P OaJIOK KPYTIIoro,
NPSIMOYTOJILHOTO, JIBYTaBPOBOTO U JP. CEUeHH. BHIMOMHATE pacuet
IpOrudoB U MPOBEPKY 0 YCJIOBHUIO JKECTKOCTU. ONpeeaTh peakiiu
Y TIOCTOSTHHBbIE MHTEIPUPOBAHMSA, & TAKXKE MEPEMELICHUs U YIIIbl

[oBOpOTa CEUYCHUM B CTaTUIECKU HCONpCICIMM bIX Oarkax.

9. CJIO’KHOE HAT PYKEHUE
NPIMOJUHENHOI'O
CTEPKHSL.

Kocoii m3rud, BHEIIEHTpeHHOE pacTspkeHue-cxaTue. CoBMeIeHIe
mruoda ¢ kpyaenreM. Onpe/eeHne SKBUBAJICHTHBIX HATIPSDKEHUIH C
NPUMEHEHUEM THUIOTE3 NpoyHOCTH. OmnpesieeHue NoNoKeHUs
HEUTPAJILHON JIMHAM CEYECHUS.

BoInonsATE pacyeTsl HAa MPOYHOCTD U KECTKOCTh, BHITIOJHATh

HPOEKTHBIE pacueThl IPH CJIOKHOM HATPYKEHHH CTEp)KHEH 1 OaJioK.

10. PU3NYECKHUE
MEXAHUW3MBbI JIE®@OPMALINN
N PAZPYHIEHUA

IyKkITel HANPSKEHUHM, PAa3HOBUIHOCTU M XaPaKTEPUCTHUKH LIMKIIOB
HanpspkeHui. [ToHATHEe 00 yCTaJIOCTHOM Pa3pyIlieHHH MaTepHasIoB,
SKCHEPUMEHTAJIbHBIE UCCIIEOBAHUS MHOTOIIMKIIOBOM YCTaIOCTH.
KpuBas ycranoctu, npees BEIHOCIMBOCTH, TPEJIEIT OrPaHAY € HHOM
BBIHOCJIMBOCTH. BrimsiHue pas3nidHbIX (aKTOpOB HA BEJMUHHY Tpe/ena
BBIHOCJIMBOCTH. PacueThl Ha NpOYHOCTh NPU LUKJINY € CKOM
HATPY>KEHUM MAaTEpHAJIOB. BBIMOIHATH pacyeThl HA MPOYHOCTH C

Y4E€TOM YCTAJIOCTHOTO Pa3pyIeHNs MaTEePHAJIOB.




11. PACUYETHI HA
YCTOUYUBOCTDH

[TorsiTHe 00 YCTOMIMBOCTH COCTOSIHHSI pAaBHOBECHST MEXaHUIECKOM
cucteMbl. Kpurnueckas cuwia IeHTpaIbHO CHKAaTOro CTEPXKHA. 3a1aya
Otinepa. [Ipenens! npumennMocTy Gopmyisl Diinepa. Onpenenenre
KPUTHHECKON CHITBI JJISl CTEPIKHEH CpeJTHel THOKOCTH.

BBINONHATE pacdeThl Mo YCIOBUIO YCTOWIMBOCTH JIJIS CTEPKHEN
O0JIbILION U cpe/iHel TMOKOCTH. BBINONHATE pacdeTsl CKAThIX
CTEpXKHEH ¢ IPUMEHEHHEeM Ta0 I KO3(hhHIMeHTa CHIDKCHUS

OCHOBHOI'O JOITYCKa€MOI'0 HAIIPSIXKCHIUA.
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