AHHOTALIS JUCITATITAHEI

«ConpoTHUBIICHHE MaTEPUATIOB)»

HNuctumuimHa  «ConpoTHBICHHE  MaTEPHAIOB»  SBJIACTCS  YacCThIO
nmporpaMMmbl  0akamaBpuata «YTpaBlIEeHHE KadeCTBOM B IPOHM3BOJACTBEHHO-
TEXHOJIOTHUYECKUX CHCTeMax» mo HamnpaieHuo «27.03.02 VYunpasieHue
KauyeCTBOMY.

Heau 1 3aqa4u JUCHUNITIMHBI

Henp aucuuminabl «ConpoTUBIEHHE MaTepuajioB» — (OpMUpOBaHUE
KOMILJIEKCAa 3HaHUH B OO0JacTH NPOBEIECHUS WHKEHEPHBIX pPacué€roB Ha
MIPOYHOCTh,  KECTKOCTb WU  YCTOMYHUBOCTH  DJJIEMEHTOB  KOHCTPYKLMHHU,
obOecreunBalOIUX TpeOyeMyto HalEXHOCTh U 0€30MacHOCTh PabOThl U3AEIUN B
YCIOBUSX JEUCTBUA CTATUYECKUX U JIUHAMHYECKUX HArpy30K; pa3BUTHE
WH)XEHEPHOI0 MBIIUIEHUS Y CTYJIEHTOB; (POpMUpPOBAHME KOMILIEKCA 3HaHUMH,
HEOOXOIUMBIX ISl U3yUYEHUS MOCIEAYIOUUX TUCHUIUINH. 3a4a4y IUCIUIUINHBL:
dbopMupoBaHUE 3HAHUM 00 OCHOBaX M METOAAaxX IMPOBEIACHHUS pPACUETOB Ha
MPOYHOCTh, JKECTKOCTh M YCTOMYHMBOCTH ABJIEMEHTOB KOHCTPYKUMW U JE€TaJIEH
MalliuH; * (GOPMHUPOBAHHE YMEHHH CAMOCTOSATENBHO HIPOBOJAUTH pPacyeThl Ha
MPOYHOCTbh, KECTKOCTh U YCTOWYMBOCTH THUIOBBIX 3JIEMEHTOB KOHCTPYKLHIL; °
GbopMHUpPOBaHNE HABBIKOB OIPEAECICHUS OCHOBHBIX MEXaHWYECKHX CBOMCTB
MaTepUalioB MO pe3yjbTaTaM CTAaHIAPTHBIX JIAOOPATOPHBIX UCHBITAHUHN, a TAKKE
HABBIKOB MPOBEACHUS HWHKECHEPHBIX pACUYETOB HA IPOYHOCTh, KECTKOCTh U
YCTOWYMBOCTB THUIIOBBIX 3JIEMEHTOB KOHCTPYKIIUH. .

N3yuyaemblie 00bEeKThI M CUMIIINHBI

* HH)KCHEPHBIC PACUETHI HA MPOYHOCTh U KECTKOCTh CTEPHKHEBBIX CUCTEM,
pa-00TaIIMX Ha PACTSHKEHUE U CXKaTUe, CABUT, KpydeHHUE, U3TU0; ® METOJbl
WCIBITAHUN [0 ONPEICICHUIO XapaKTEPUCTUK MPOYHOCTH, IUTACTHY-HOCTH U
YIOPYTrOCTH MAaTE€pUaJIOB; * OCHOBBI JKCIEPUMEHTAJIBHOTO HCCIEIOBAHUSA
MEXAHUYECKOTO MOBEACHUS Ma-TEPUAIOB U 3JIEMEHTOB KOHCTPYKIIMW; * OCHOBBI
TEOPUH HANPSHKEHHOTO M J1e()OPMUPOBAHHOTO COCTOSHHUS B TOYKE Te-yla; °
KJIACCUYECKHUE TEOPUU TMPOYHOCTU M KPUTEPUM IUIACTUYHOCTH MATEPHUAJIOB; °©
pacyeThl Ha MPOYHOCTh U JKECTKOCTh MPHU CJIOKHOM CONPOTUBJIICHUU U3JCIIUU; ®
pacyeTbl HAa YCTOWYHMBOCTH CXKAThIX CTEP)KHEH; ® pacueTbl HA NPOYHOCTh M
XKECTKOCTh MPU JHUHAMHUYECKOM U IUKIAYECKOM Xa-paKTepe HarpyKeHUs
WU3JICTINH..



O0beM 1 BUIbI yueOHOI padoThI

Pacnipenenenue
N Bcero M0 CEMeCTpaM B Hacax
Bun yueOHO# paboThI
4acoB Howmep cemectpa
3 4
1. [IpoBeaeHue yueOHBIX 3aHATUH (BKITIOYAs
MpOBe/ie-HNE TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH) 90 54 36
B (hopme:
1.1. KoHTakTHas ayquropHas paboTa, U3 HHUX:
- nexiuu (JI) 32 16 16
- nabopartopHsbie pabotsl (JIP) 18 18
- IPAKTUYECKUE 3aHATHUS, CEMUHAPDI U (WITH) 36 18 13
Npyrue BUJbI 3aHsITHI cemuHapckoro tuma (I13)
- KOHTpOJIb camocTositensHoi padoTsl (KCP) 4 2 2
- KOHTpPOJIbHAs paboTa
1.2. CamoctositenbHas padora ctyaentoB (CPC) 126 54 72
2. [IpomexxyTouHas arrecTamnus
DK3aMeH 36 36
Juddepenmpoannbiii 3a4eT
3auer 9 9
Kypcogoii mpoexT (KII)
Kypcoas pabora (KP) 18 18
OO0mas TpyTI0eMKOCTh JTUCITUTUIAHBI 252 108 144
KpaTlcoe COIECPKAHUEC NTUCIIHUIIJINHBI
O0pem
OOBeM ay TUTOPHBIX BHEAYAUTOPHBIX
HauMeHOBaHUE Pa3leI0B AUCLUILUINHEL C KPATKHM | oo o oo BUIAM B 9aCaX |3AHATHIA O BHAAM
coJiepKaHueM B 4ACAX
a1 | gp | m3 CPC

3-ii cemecTp




O0BeM

- O0BeM ay TUTOPHBIX BHEayJAUTOPHBIX
AUMEHOBAHHE PA3NENOB TUCIHUITMHBL C KPATKAM | 5oy 0t 1o BaniaM B 4acax |3aHATHil 10 BHIAM
cofiep’KaHueM B qacax
JIP I13 CpPC
PacTsokeHHe U ckaTHe, CABUT U KPyUEHUE, 8 10 8 27

FeOMeTpI/I‘leCKI/Ie XapaKTepI/ICTI/IKI/I IIJIOCKHUX
CEUEHUN

Tema 1. [leHTpansHOE PaCTSKEHUE U CIKATHE
Omnpenenenue BHYTPEHHUX CUIIOBBIX (DaKTOPOB.
Hanpspxkenus u qegopmaiuy npu pacTsHKeHUH U
cxatuu. 3akoH ['yka. Monyne FOnra.
Koaddunuent [Tyaccona. YcioBue NpodHOCTH
[IPU pacTsKEHUH U CkaTuu. OCHOBHBIE METO/BI U
BHJIbI pACYETOB HA IPOYHOCTH. Hanpsxenus Ha
HAKJIOHHBIX TUIOIIA/IKaX PACTSHYTOT'O CTEPKHSL.
[ToTeHnmanbpHas YHEPTHsI YIPYTOil 1ehopMaIi.
Tema 2. MexaHnueckue cBoMcTBa
KOHCTPYKLMOHHBIX MaTepUajoB

MexaHN4eCcKUE XapaKTepUCTUKNA MaTEPHAIIOB.
Bunbl cTaHIapTHRIX UCIBITAHUNA MaTEPHAIIOB.
/{narpamMma pacTsokeHUs. Y CIIOBHAs AUarpaMmma
pacTspkeHus1. OCHOBHBIE XapaKTEPUCTUKU
[MPOYHOCTH U MJIACTUYHOCTH. J[narpamMma cxxaTusi.
Brusiaue pa3innuHbIX GaKTOPOB Ha MEXaHUYECKHE
XapaKTEePUCTUKH.

Tema 3. ['eoMeTpuueckue XapakTepuCTUKU
[JIOCKUX CEYEHUI

OcHoBHbIe MOHATHA. CTaTUYECKHE MOMEHTBI
cedyeHuil. OnpeeneHue Moj0KeHus LIeHTpa
TsDKECTH cedeHus. [IoHATHe 0 MOMEHTax MHEPLIUH.
MOMEHTBI HHEPIIUU TIPOCTEUIIIHX UTYP.
3aBUCUMOCTH MEX/]ly MOMEHTaMU WHEPLIUH pU
[apasieIbHOM IIEPEHOCE 0Ceil. 3aBUCUMOCTH
MEXIy MOMEHTAMHU MHEPLIMU [IPU TIOBOPOTE OCEA.
['1aBHBIE OCH U IVIABHBIE MOMEHTHI HHEPLIUH.
[lonsTue o paguycax uaepuuu. Ilonstue o
MOMEHTAaX COIIPOTUBIICHUS.

Tema 4. Unctelii casur

Uuctelii casur. KacaTenbHble HapsyKEHUS IPU
YUCTOM CIBUTE. Y CJIOBHE IIPOYHOCTHU MIPH CIIBUTE.
3akoH ['yka npu yuctom casure. Moayib ciBuTa.
Pacdet 351eMEHTOB KOHCTPYKIIUM HA Cpe3.

Tema 5. Kpyuenue

AHaM3 BHYTPEHHUX CHUJIOBBIX (PaKTOPOB MpU
kpy4eHHuH. IlocTpoenue 3mrop KpyTALIMX
MoMeHTOB. Hanpsbxenus u neopmariu npu
KPY4YCHHH BaJIOB KPYTJIOTO M KOJIBLIEBOTO CEYCHHUSI.
PacueTsl Ha MPOYHOCTH U KECTKOCTh IPU
KpYy4E€HHH BaJIOB KPYTJIOTO U KOJIbLIEBOT'O CEYEHHUSI.
ParmonasnbHble (POPMBI IOTIEPEUHBIX
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CEYCHUH BAJIOB IIpU Kpy4yeHuu. Pacuer
[IPSIMOYT'OJIBHOTO CEYEHHsI HA IPOYHOCTD U
PKECTKOCTD IIPU KPYYCHUH.

[Tpsimoit u3rud

10

27

Tema 6. U3rub npsiMmoro cTepHs

[Tonsitus 00 uzrude. Buapl usruba. Pacuernsie
CXEMbI MPOCTEHIINX TUIIOB Oanok. OnpeneneHue
peaxuii onop npu u3rude. AHaiau3 BHYTPEHHUX
CHJIOBBIX (hakTOpOB 1pH u3rude. [IpaBuio 3HakoB
U1 BHYTPEHHHUX CUJIOBBIX (DAKTOPOB.
J[luddepennnanpHble 3aBHICUMOCTH MEXTY
BHYTPEHHUMH CHJIOBBIMH (DaKTOpaMu U
WHTEHCUBHOCTBIO PAaCIIPEICIIEHHON HATPy3KU NpU
n3rude. 3aKOHOMEPHOCTH 3ITI0P BHYTPEHHUX
CUJIOBBIX (PaKTOPOB.

Tema 7. Onpenenenre HAPSDKEHUH IPU U3THOE
UucTelii u3rn6. HopmanbHble HATPSDKEHUSI PU
qrcToM m3ruoe. [lomoskeHne HEUTPATLHON JIMHUN
[P YICTOM H3THOE. Y CIIOBHE POYHOCTH TIPH
qrcToM n3ruode. Panmonanpabie GOpPMBI
MoTepedHbIX ceueHuit npu u3rude. [lonepeunsrit
n3ru6. HanpsoxeHust, BOZHUKAIOLIUE TPH
nornepedyHoM u3ruode. OnpeneneHue KacaTeabHbIX
HaNpPsHKEHUH [TPU TONepevYHOM u3rude. Y cinoBus
MPOYHOCTH IpH nonepeynoM u3ruode. [lonnas
poBepKa Ha MPOYHOCTH OAJIKK IPH IMOIEPEUHOM
n3ruoe.

Tema 8. OnpeaeneHre epeMeIeHUH MPH U3ruode
[lepemeniennsi, BOZHUKAIOLINE MTPH U3THOE.
JluddepenunanbHoe ypaBHEHNE U30THYTOM OCH
6anku. uddepeHunanbHble 3aBUCUMOCTH MEKITY
MepeMeLIeHUSIMU U BHYTPEHHUMU CHJIOBBIMU
daxTopamu npu nzrude. Meton HagyaIbHBIX
[apaMeTpoB AJIs ONPENEICHHUS NEPEMEIICHUN.
OO01ue MeToIbI OIPEIeIICHHUS TIepEMEIICHNH B
ynpyrux cuctemax. Ilonstue 06 06001meHHON
cryie 1 0000IIICHHOM ITepeMenieHrH. Teopema
b3TTH 0 B3aMMHOCTH IONOJTHUTEIBHBIX PaboT.
Teopema ba1Tu 114 BHyTpeHHUX cuil. Teopema
MakcBenia 0 B3aMMHOCTH NEPEMELICHUH.
Omnpenenenue nepemMeieHNi METOI0M HHTErpasia
Mopa. OmnpeneneHne nepeMenieHnii crocodbom
Bepemarunaa. YcinoBue *ecTKOCTH IPH U3rHoe.

NTOI'O no 3-my cemecTpy

16

18

18

54

4-i1 cemecTp

YcTranocTHas IMPOYHOCTb MAaTCPHUAJIOB,

8

32




HanmeHoBaHue pa3aeioB TUCIUILTHHBI C KPATKAM
cofiepKaHuEeM

O0BeM

O06beM ayTUTOPHBIX BHEAYJUTOPHBIX
3aHATUH 10 BUJIaM B yacax |3aHsATHH 110 BUIAM
B yacax
JI JIP 113 CPC

YCTOMYHBOCTB CXKATBIX CTEPKHEHN, TNHAMUYECKOE
neiicTBHE HArpy30K, pacueT 000JI04YeK

Tema 15. YcTanoctHas IpOYHOCTH MaTEPHUAIIOB
ABnenue ycragoctu. Manouukiiosas u
MHOTOLIMKJIOBasl yCTaIOCTh. OCHOBHBIE
XapaKTEPUCTUKH LIUKIOB. MexaHn4ecKue
XapaKTEPUCTUKU CONPOTUBIIEHHS YCTAJIOCTH.
Kpusble ycranoctHOM pouyHocTH. [{uknnyeckas
10ATOBEYHOCTh. DUINYECKUI U YCIIOBHBIN MPEET
BBIHOCIIMBOCTH. CBSI3b IIPE/I€NIa BEBIHOCIUBOCTH €
IPYTUMHU MEXaHUYECKUMH XapaKTePUCTUKAMHU.
/InarpaMma npeesbHbIX aMIUTUTY U €€
cxeMmaruzauus. BnusHue pa3nuuHbix (akTopoB Ha
CONpoTUBIIeHHE ycTanocTu. OnpeneneHue npeaena
BBIHOCJIMBOCTH JieTasiu. PacueT Ha conpoTuBieHue
YCTAJIOCTU IPU aCUMMETPHYHBIX LIMKJIAX

Harpy >KeHUs.

Tema 16. YCTONUMBOCTD CKATBIX CTEPIKHEN

Y cToiunBbBIe, HEYCTONYMBBIE U Oe3pa3InIHbIe
¢dbopmel paBHOBecus cucteMbl. Kputnueckas cuna
CKATOro cTepkHs. 3agava Jiliepa 1o
OIpENIETIEHUI0 KPUTUUECKOM cuiibl. BinsiHue
YCIIOBUI 3aKpeIJICHUs CTEPKHEN Ha BETUUUHY
KpUTHUYECKOH cuibl. Kputndeckue HanpsKeHus.
['u6kocTs. [Ipenensr mpuMeHUMOCTH GOPMYITBI
Oiinepa. Pacuer Ha ycToMYMBOCTG 32 MpeaenaMu
ynpyroctd. [lomHbii rpaduk 3aBUCUMOCTH
KPUTHUYECKUX HAIPSDKEHUH OT THOKOCTU CTEPIKHS.
Pacuer Ha ycToiunBocTh. Koadduuuent 3anaca
YCTOWYMBOCTH. Pacuer Ha yCTOMYMBOCTH 110

K02 PUITMEHTY TPOIOJILHOTO U3THOA.
ParnmoHanbHble KOHCTPYKIIMOHHBIE MaTepHAaIIbl U
(OpMBI CEUCHUH CHKATHIX CTEPIKHEH.

Tema 17. Pacuer ABHXKYyIIUXCS ¢ YCKOPEHHEM
DJIEMEHTOB KOHCTPYKIIUU

Tunbl TMHAMUYECKUX Harpy30K, AI€UCTBYIOIUX Ha
9JIEMEHTBI KOHCTPYKLMM. Y4YeT HHEPLUUOHHBIX CHII
MpU 3aJJaHHBIX 3aKOHAX JIBUKEHHs B pacueTax Ha
[IPOYHOCTb U KECTKOCTb.

Tema 18. Yaap

MexaHn4ecKHe POLECChl, COIIPOBOXKIAIOIINE
ynap. Texuuueckas treopus ynapa. Pacuer Ha
[IPOYHOCTH U KECTKOCTh IIPH yAape.
["opu3oHTaNBHBIN yaap Mo 6€3MaccoBOi CUCTEME.
BepTukanbHblil yaap no 6e3mMaccoBoii cucteme.

Y nap 1o cucteme ¢ MpoMeKyTOUHOMN
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MacCOM. Y4eT MacChl yIPYrod CHCTEMBI.
DJIeMEHTHI PallHOHAIBHOTO MPOCKTHPOBAHUS
CHCTEM IPH YAapHOM Harpy>KECHHUH.

Tema 19. Pacuer 06om04ek BpaieHus 1o
0E€3MOMEHTHON TEOpHH

Knaccuduxkanus o6onouek. OCHOBHBIC
nonyiieHus. PaBHoBecue anemeHTa
CUMMETPUYIHOHN 000J1049KH. Y paBHeHHe Jlamaca.
Teopema 0 naBjIeHUN HAa KPUBOJIMHEHHYIO CTEHKY.
Pacder cheprueckux u MIIMHAPUICCKIX
000J109€K, TTOJIBEP’KEHHBIX BHYTPECHHEMY
TaBJICHUIO.

HanpspxkenHo-1epopMHPOBAHHOE COCTOSIHUE B
TOUKE TEJIa, CTATUYECKH HEOTpEeAeTuMbIe
CTEpKHEBBIE CUCTEMBI, CII0KHbBIC BUJIbI
CONPOTUBIICHUS

10

40

Tema 9. Pacuer ctaTMuecku HEONPEIEIUMbIX
CTEP’KHEBBIX CHCTEM

[loHATHE O CTATHYECKON HEOTIPEAEITUMOCTH
CTEp>KHEBBIX cucTeM. CTeleHb CTaTUYECKON
HeonpeneauMocT. OCHOBHBIE U JOTIOJIHUTENIbHbBIE
CBsI3U, BHEIIHUE U BHYTpeHHHE. MeToa cuil.
OCHOBHBIE 3Tarnbl pacyeTa CTaTUYECKH
HeomnpeneauMbIx cucteM. OCHOBHAs U
SKBUBAJICHTHAsI cucTeMbl. KaHOHMYeCcKue
YpaBHEHUA METOa CUIl. Beruucienue
KOX(PUITMEHTOB 1 CBOOOTHBIX YICHOB
KaHOHUYECKUX YPAaBHEHUN METO/a CUJI
uHTerpasiom Mopa u ciocooom Bepemiaruna.
crionb30BaHUE CBOMCTB CUMMETPUH MIPU
[PACKpBITHM CTATUYECKON HEONIPEAEITUMOCTH
CTepXHEBBIX cucTeM. OrnpeneneHne nepeMerieHni
B CTaTUYECKU HEONPEAECINMBIX CUCTEMAX.
JleopmarrioHHast mpoBepKa NPaBUILHOCTH
PACKPBITHS CTATUYECKON HEOMPEEITUMOCTH.
Tema 10. HanpspkeHHOE COCTOSIHME B TOUKE Tella
CocraBastolue HanpsKEHHOTO COCTOSIHUSA B
TOYKE TeJla. 3aKOH IMMAPHOCTH KacaTeJIbHbIX
HarpspkeHui. TeH3op HanpskeHuid. Bunbl
HaIPSHDKEHHOTO COCTOSIHUS B TOUKE Tena. ['1aBHbIe
HaIIpsDKEHUS U [IaBHbIE IUTomanky. [nockoe
HaIlpsDKEHHOE COCTOsAHME. HanpspkeHus Ha
HAKJIOHHBIX TUIOIIAIKaX P TIOCKOM
HaIpsKEHHOM COCTOSIHUH. ['J1aBHBIE HANIPSHKEHUS
[P [JIOCKOM HANps>KEHHOM COCTOSIHUU.
Haubonpime 3HaueHust HOpMaJIbHBIX U
KacaTeJIbHbIX HaIlpsSKEHUH.

Tema 11. JlepopmMupoBaHHOE COCTOSHUE B TOUKE
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Tena

Cocrasunstoniye 1e(OpMHUPOBAHHOTO COCTOSTHUS B
Touke Tena. O600meHHbIN 3akoH ['yka. O0beMHas
nedopmanus. [loTeHnuanbHas SHEPTUs
nedopmanun. Knaccuueckue Teopuu NpoOYHOCTH.
PaBHOOIIacHBIE HANPSKEHHbBIE COCTOSHUS.
DKBHUBaJICHTHOE HanpshkeHue. Teopus
HAUOOJBITNX HOPMATBHBIX HampsDKeHuA. Teopus
HanOOJIBIINX JIMHEHHBIX fedopmanuii. Teopus
HAaMOOJIBIITNX KaCATEIbHBIX HATPSIKCHHM.
JHepreTudeckas (4eTBepTasi) TEOpHsl IPOYHOCTH.
Teopus npounocTy Mopa.

Tema 12. CnoxxHble BuAbl conpoTusieHus. Kocoi
n3ruo

Buel croxHoro Harpyskenus. [lnockuii n
MPOCTPAHCTBEHHBIN KOCOH M3ru0. AHAIH3
BHYTPEHHHUX CHJIOBBIX ()aKTOPOB IPH KOCOM
n3rubde. HanpsoxeHust mpu Kocom u3ruoe.
[lonoxeHue HeUTpaIbHOU TUHUU. Y ClIOBUE
[IPOYHOCTH ITpU KOcoM u3rude. OmnpenencHue
[epEeMEILICHUM.

Tema 13. BHenieHTpeHHOE pacTsHKeHHE (CKATHE)
AHaJM3 BHYTPEHHUX CHUJIOBBIX (DaKTOPOB.
HanpskeHus Ipu BHELIGHTPEHHOM PacTsHKEHUU
(cxatun). [lonoxkeHne HEUTPAIILHON JIMHUH.

Y cioBHE IPOYHOCTH. S Apo cedenns.

Tema 14. U3rub c xpyueHuem

W3rub ¢ kpydeHreM KpyrJbIX BajdoB. AHAIU3
BHYTPEHHHUX CHJIOBBIX (pakTopoB. HanpsokeHus
npu u3ruoe ¢ kpydenueM. Hanpsokennoe
COCTOSIHHE U YCJIOBHE IPOYHOCTH B OMACHOM TOUKE
[IPY COBMECTHOM JICHCTBUM U3rnda U KpyueHHst
BaJIOB Kpyrioro ceuenus. Pacuer o reopusm
npoyHocTH. M3rub ¢ KpydeHneM BajioB
[IPSIMOYTOJIbHOTO CEUECHMUS.

NTOI'O no 4-my cemectpy

16

18

72

WTOI'O no nucLuIuinge

32

36

126




