AHHOTALIS JUCITATITAHEI

«ConpoTHUBIICHHE MaTEPUATIOB)»

HNuctumuimHa  «ConpoTHBICHHE  MaTEPHAIOB»  SBJIACTCS  YacCThIO
nmporpamMmbl cnenuanuTeTa «TexHomoruss OypeHHs HEPTSIHBIX U Ta30BBIX
ckBaxuH (CYOC)» mo nampaBineHuro «21.05.06 HedreraszoBsie TexHHWKa H
TEXHOJIOTHIY.

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
YCJIOBUAX ACHUCTBUS CTATUYECKUX M JUHAMHYECKHX Harpy3ok; (popMHpOBaHUE
KOMIIJIEKCA 3HAaHHWM, HEOOXOIUMBIX MJI M3YUYEHHS MOCIEIYIOUIUMX IUCIUIIINH.
3ajmaud JUCUUIUIMHBI: ¢ (GOpPMUpPOBaHHME 3HaHMI 00 OCHOBaX W MeToJAax
MPOBEJICHUS] PACYETOB HAa IMPOYHOCTh, KECTKOCTh U YCTOMYMBOCTH DIJIEMEHTOB
KOHCTPYKIIMH M JeTajled MamuH;, * (GOpMHUPOBAHHE YMEHHUM CaMOCTOSTEIbHO
MPOBOJAUTH pPACYEThl HA NPOYHOCTh, MKECTKOCTh M YCTOWYHMBOCTH THIIOBBIX
AJIEMEHTOB KOHCTPYKLHMM; * (OpMUpPOBAHHME HABBIKOB OIPEIEIEHHUS] OCHOBHBIX
MEXaHUYECKUX CBOMCTB MaTepuHajoB IO  pe3yiabTaTaM  CTaHAapTHBIX
7a00paTOPHBIX MCIHBITAHUM, a TakKXe HaBBIKOB MPOBEJEHUS HHKEHEPHBIX
pacyeToB Ha IPOYHOCTh, KECTKOCTb M YCTOWYU-BOCTH THUIIOBBIX 3JIEMEHTOB
KOHCTPYKIHM.

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
YIPYTrOCTH MaTEPHUAIOB; * OCHOBBI TEOPUM HAMPSIKEHHOTO U 1€OPMUPOBAHHOTO
COCTOSIHASI B TOYKE Te-JIa; * KIACCHYECKHE TEOPUU MPOYHOCTH WU KPUTEPUU
TUIACTUYHOCTU MAaTEPHUAJIOB; * PACUYEThI HA IPOYHOCTh U )KECTKOCTH MPU CIOKHOM
COMPOTUBJICHUN W3JCIHNN; * pacueTbhl HA YCTOMYMBOCTH CXATBIX CTEPKHEU; °
pacyeThl Ha MPOYHOCTh M KECTKOCTh MPU JUHAMHUYECKOM M ITUKJIMYECKOM Xa-
paKTEpPE HArPYKEHUS U3JICITUN.



O0beM 1 BUIbI yueOHOI padoThI

Pacnpenenenne
N Bcero M0 CEMeCTpaM B Hacax
Bun yueOHO# paboThI
4acoB Howmep cemectpa
4

1. [IpoBeaeHue yueOHBIX 3aHATUH (BKITIOYAs
MpOBe/ie-HNE TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH) 54 54
B (hopme:
1.1. KonTakTHas ayauropHas paboTa, U3 HUX:

- nexruw (JI) 16 16

- nabopartopHsbie pabotsl (JIP) 18 18

- IPAKTUYECKUE 3aHATHUS, CEMUHAPDI U (WITH) 18 18
Npyrue BUJbI 3aHsITHI cemuHapckoro tuma (I13)

- KOHTpOJIb camocTositensHoi padoTsl (KCP) 2 2

- KOHTpPOJIbHAs paboTa
1.2. CamoctositenbHas padora ctyaentoB (CPC) 90 90
2. [IpomexxyTouHas arrecTamnus

DK3aMeH 36 36

Juddepenmpoannbiii 3a4eT

3auer

Kypcogoii mpoexT (KII)

Kypcoas pabora (KP) 18 18
OO0mas TpyTI0eMKOCTh JTUCITUTUIAHBI 180 180

Kpartkoe cogep:xanue 1M CHMILINHBI
O0pem
OOBeM ay TUTOPHBIX BHEAYAUTOPHBIX
HauMeHOBaHUE Pa3leI0B AUCLUILUINHEL C KPATKHM | oo o oo BUIAM B 9aCaX |3AHATHIA O BHAAM
coJiepKaHueM S
a1 | gp | m3 CPC

4-i1 cemecTp




O0BeM

q O06beM ayTUTOPHBIX BHEAyIUTOPHBIX
AUMEHOBAHHE PA3NENOB TUCIHUITMHBL C KPATKAM | 5oy 0t 1o BaniaM B 4acax |3aHATHil 10 BHIAM
cofiep’KaHueM B qacax
J JIP I13 CpPC
HanpspkeHHo-1e(opMUPOBaHHOE COCTOSIHHE B 6 6 6 30

TOYKE TeJIa, CJIOXKHBIE BUIbI CONIPOTUBIICHHUSI,
YCTaJIOCTHAsl IPOYHOCTh MAaTEpPUasoB,
YCTOMUYMBOCTD CKATBIX CTEPAKHEH, OCHOBBI
[pacyeToB NPU AMHAMHYECKUX Harpy3Kax

Tema 9. HanpsokeHHOE COCTOSIHME B TOUKE Tejia
CocraBusronue Hanps>KEHHOTO COCTOSIHUSA B
TOUYKE Tea.

3aKOH MapHOCTH KAacaTeJbHbBIX HAIPSKEHUM.
Tenszop

HaNpsKeHUH. BUIBI HATTPSYKEHHOTO COCTOSHUS B
TOUKE

Tena. [ maBHbIe HANPSKEHUS U TJIaBHbIE
[IOLAKH.

[1nockoe HanpsixeHHOE cocTostHue. Hanpsixenus
Ha

HAKJIOHHBIX TUIOIIAAKaX MPH IIIOCKOM
HaNPsyKEHHOM

cocTossHUH. | TaBHBIE HANIPSKEHUS TIPU TUIOCKOM
HanpsoKeHHOM coctostHrr. Hanbounbie 3HaueHUs
HOPMAaJIbHBIX U KacaTeJbHbIX HAIPSIKEHUH.

Tema 10. JlepopmMupoBaHHOE COCTOSIHHE B TOUKE
Tena

Cocrasnstonye 1e()OpMUPOBAHHOTO COCTOSIHUS B
TOUKE

Tena. O000meHHbIN 3akoH ['yka. O0beMHas
nedopmarus. [ToTeHnmanbHass SHEPTHUSL
nedopMarum.

Kitaccnueckue teopun nmpoyHocT. PaBHoonacHsie
HaIlpsKEHHbIE COCTOSIHUSL. DKBUBAJICHTHOE
HanpsOKEHHE.

Teopust HAaMOOIBIINX HOPMAJIBHBIX HAMPSKEHUH.
Teopus HanOOMBITUX TUHEHHBIX JAedOpPMAIIH.
Teopus

HAMOOJBITNX KaCaTEIbHBIX HATPSIKCHHH.
DOHepreTuyeckas (4eTBepTasi) TeOpHUs IPOYHOCTH.
Teopus npounocty Mopa.

Tema 11. CnoxxHble BUABI CONPOTUBIEHUS: KOCOM
n3ruo,

BHEIICHTPEHHOE pacTsHKeHUE (CKaTue), u3ruod ¢
Kpy4eHHEM

Bunel croxHOr0o Harpykenus. [lnockuii n
MPOCTPAHCTBEHHBIN KOCOM M3rn0. AHAIH3
BHYTPEHHHIX

CHJIOBBIX (paKTOPOB MPH KOCOM HU3THOE.




HanmeHoBaHue pa3aeioB TUCIUILTHHBI C KPATKAM
cofiepKaHuEeM

O0BeM

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

Hanpsoxenus

npu KocoM usruode. ITonoxeHne HeHTpanbHON
JTUHUY.

Y cii0BUE MPOYHOCTHU MPU KOCOM H3TrH0e.
Omnpenenenue

[epEeMEILICHUI.

AHaJM3 BHYTPEHHUX CHUJIOBBIX (PaKTOPOB MpU
BHEIICHTPEHHOM PACTSKEHUU (CXKATHH).
Hanpsoxenus

MpU BHEIICHTPEHHOM PACTSHKEHHUH (COKATHH).
[lonoxenue

HEUTpaTbHOU JTUHUU. Y CIOBHE MMPOYHOCTH. Aapo
CEeUEeHMUS.

M3rub ¢ kpydeHreM KpyrJbIX BajloB. AHAIU3
BHYTPEHHHUX CHJIOBBIX (pakTopoB. HampsokeHus
pu

n3rude ¢ KpydeHneM. HanpspkeHHOe cOCTOsSTHUE U
YCJIOBHE MPOYHOCTH B ONACHOM TOYKE MPU
COBMECTHOM

neiicTBUM M3rnba U Kpy4deHHs BaJIOB KPYTIIOro
CEeUEeHMUS.

Pacuer no Teopusim npouHoctu. M3rub c
Kpy4YeHHEM

BaJIOB IIPSIMOYTOJIBHOTO CEYECHMSL.

Tema 12. YcranocTHast IpOYHOCTh MaTEpPHAIIOB
SIBreHne

yCTaI0CTU. MaJIoUKIIOBasi U MHOTOIIMKJIIOBAsI
ycTanocTb. OCHOBHBIE XapaKTEPUCTUKH LIUKIIOB.
MexaHN4eCKUE XapaKTePUCTUKN CONPOTUBIEHUS
ycTanoctu. KpuBble yCcTaloCTHOM MPOYHOCTH.
L{uknuyeckas JOATOBEYHOCTh. DU3NUECKU U
YCIIOBHBIN

rpejaes BeIHOCTUBOCTH. CBA3b Mpeena
BBIHOCJIUBOCTH C

IPYTUMHU MEXaHUUYECKUMH XapaKTePUCTUKAMHU.
/InarpaMma npezesbHbIX aMIUTUTY I U €€
CcxeMaTH3aLus.

BnusiHue pa3zianuHbIX (GaKTOPOB HA CONPOTUBIIEHUE
yctanoctu. OnpeaeneHue mpeiena BBIHOCIUBOCTH
netanu. PacueT Ha CONPOTUBIIEHNUE YCTAIOCTH IPU
ACUMMETPHUYHBIX [IUKJIAX HaTPy>KEHHUS.

Tema 13. YCTONUMBOCTB CKATBIX CTEPIKHEN

Y cToiunBbBIe, HEYCTONYMBBIE U Oe3pa3InyHbIC




HanmeHoBaHue pa3aeioB TUCIUILTHHBI C KPATKAM
cofiepKaHuEeM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHIATUH 110 BUIAM
B yacax

J

JIP

I13

CPC

bopmbl

paBHOBecus cucteMbl. Kputnueckas cuiia cxxaToro
CTep KHA. 3ajaya Dijiepa 1o onpeIeIeHUI0
KpUTUYECKOH cuiibl. BiausiHue ycnoBuit
3aKperICHUs

CTEp>KHEW Ha BETMYMHY KPUTUYECKOMN CHIIBIL.
Kputnueckue nanpsoxenus. ' uokocts. [Ipegenst
MpUMEeHUMOCTH (opMyJTel Diinepa. PacueT Ha
YCTOMYMBOCTB 3a MpeAesIaMu yrpyroctu. Ilomaenii
rpadyK 3aBUCUMOCTH KPUTHUECKUX HAIPSKEHUH
oT

rHOKOCTH cTep>KHS. PacueT Ha ycTOMUNBOCTD.
Koaddumuent 3anaca ycroitunBoctu. PacueT Ha
YCTOHYMBOCTH 1O KO3(PPHUIMEHTY MPOJOIBHOTO
n3ruoa.

PanroHanpHbIe KOHCTPYKIIMOHHBIE MAaTEPUAIIBI U
bopmbl

CEYCHUU CIKATBIX CTEPIKHEMU.

Tema 14. OCHOBBI TPOBENECHUS PACUETOB MIPU
IMHAMUYECKUX Harpy3kax

Tunbl TMHAMUYECKUX Harpy3o0K, I€UCTBYIOINX Ha
2JIEMEHTBI KOHCTPYKLMM. YYeT HHEPUHUOHHBIX CHII
[pu

3alaHHBIX 3aKOHaX JBIKCHUSA B pacdeTax Ha
[IPOYHOCTD

1 KECTKOCTb. Y 1ap. MexaHn4ecKue IIpoLecChl,
conpoBoxaaromue yaap. Texauueckas Teopust
yaapa.

PacueT Ha NPOYHOCTH U )KECTKOCTH IIPH yIape.
["opuzoHTaNBHBIN yaap Mo 0e3MaccoBOM cUCTEME.
BeprukanbHbii yiap mo 6e3MaccoBOil cucTeMe.

Y map o

CHCTEME C IPOMEKYTOYHOM MAacCOM. YUET MaccChl
YIIPYTOi CUCTEMBI. DJIEMEHTBI PAlIMOHAIBHOTO
[IPOEKTUPOBAHUS CUCTEM MIPHU YIAPHOM
HarpyXeHUU.

[Tpsimoit u3ru6

30

Tema 6. 3rub npsiMoro cTepkHs

[Tonsitust 00 n3rube. Buapl m3ruda. PacyetHbie
CXEMBI

MpoCTEHIINX THIOB Oanok. OnpeeneHne peaxkui
OTIOp MpH U3THOE. AHAIN3 BHYTPEHHUX CHIIOBBIX




HanmeHoBaHue pa3aeioB TUCIUILTHHBI C KPATKAM
cofiepKaHuEeM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHIATUH 110 BUIAM
B yacax

J

JIP

I13

CPC

dakxropoB mpu m3rude. [IpaBuiio 3HAKOB TS
BHYTPEHHHUX

cuIoBBIX (akTopoB. [uddepeninanbaple
3aBHCHMOCTHU

MeK/ly BHYTPEHHUMU CUJIOBBIMU (paKTOpaMH U
WHTEHCUBHOCTBIO PAaCIPECIIEHHON HAarpy3Ku Npu
n3rude. 3aKOHOMEPHOCTH 3ITI0P BHYTPEHHUX
CHJIOBBIX

(bakTopoB.

Tewma 7. Onpenenenne HAMPsHKESHUHA TPH U3THOE
UucTerit

n3ru6. HopmaiibHble HanpsKEeHUS IPU YUCTOM
u3ruoe.

[TonoxxeHne HEUTpaTbHOM JIMHUU TTPU YHCTOM
n3ruoe.

Y crnoBre MPOYHOCTH NPU YUCTOM HU3THOE.
ParroHanbHbIe (OPMBI TONIEPEYHBIX CEYCHUH MPH
n3rube. [Tonepeunsiit n3run6. Hanpsoxenus,
BO3HUKAIOIIUE MPH MONEPEYHOM H3TrHoe.
Onpenenenue

KacaTeJbHBIX HANPSHKECHUH MTPH MONEPEYHOM
n3ruoe.

Y CIIOBHS IPOYHOCTH MTPH NONIEPEYHOM U3THOeE.
[Tonnas

MPOBEPKa Ha MPOYHOCTH OATKH MPH MONIEPEIHOM
n3ruoe.

Tema 8. Onpenenenre nepeMeIeHU Mpu u3ruoe
[lepemenieHnst, BOZHUKAIOLIUE MTPH U3THOE.
JluddepenHumanbHoe ypaBHEHNE U30THYTOM O0CH
Oanku.

[nddepeHnnanpHple 3aBUCUMOCTH MEXTY
[epPEMELICHUSMU U BHYTPEHHUMHU CHIIOBBIMU
daxTopamu

mpu n3rude. Metoa HadaIbHBIX TAPAMETPOB ISt
onpeieeHUs epeMenieHnii. O0mue MeTo bl
onpeaeNeHHs epeMeIICHUH B YIPYTUX CUCTEMaX.
Omnpenenenue nepemMenieH METOI0M UHTErpasia
Mopa.

Omnpenenenue nepeMenieHnii crocooom
Bepemaruna.

Y ciioBUE JKECTKOCTH TIPH U3THOE.

PacTsokeHue u cxatue, CABUT U KpydeHHE,
reOMETPUUIECKHE XapAKTEPUCTUKH TIOCKUX
CCUCHUN

30




HanmeHoBaHue pa3aeioB TUCIUILTHHBI C KPATKAM
cofiepKaHuEeM

O0BeM

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

Tema 1. LleHTpanbHOE pacTsSKEHHUE U CIKATHE
Omnpenenenne BHyTPEHHUX CHIIOBBIX (PaKTOPOB.
Hanpspkenus u nedopmanyu npu pacTsHKSHUH U
cxaTuu. 3akoH ['yka. Moayns FOHra.
Koadpdunuent

[Tyaccona. ¥YciioBue NpoyHOCTH HPU PACTSKEHUN
1%

cxatun. OCHOBHBIE METO/IbI U BUJIBI PACUETOB Ha
MpoYHOCTh. HampsikeHus: Ha HAaKITOHHBIX
[JI0IATKAX

pacTsiHyToro crepxxHs. [loTeHunanbHas 3Heprust
yOpyTroil nedopmariim.

Tema 2. MexaHndeckue cBoMcTBa
KOHCTPYKIIMOHHBIX

MaTepuaoB

MexaHndeckre XapakTepHUCTUKH MaTEpUaIoB.
Buner

CTaHJAPTHBIX UCIIBITAHUI MaTepuaioB.
{narpamMma

pacTsKeHUs. Y CJIOBHAs AUarpaMMa pacTsHKEHHUS.
OCHOBHbIE XapaKTePUCTUKU IPOYHOCTH U
M1acTUYHOCTH. Jlnarpamma cxatusi. Biusuue
Pa3IMYHBIX (PAKTOPOB HA MEXAaHUYECKUE
XapaKTEPUCTUKU.

Tema 3. ['eomeTpruyeckue XapakTepUCTUKH
MJIOCKUX

ceyeHU

OcHoBHbI€ NOHATUSA. CTaTHYECKHE MOMEHTBI
CEeUEHUII.

OmnpeneneHue MoNoKeHNUs: HEHTPA TSHKECTH
CEYEHUS.

[TonsATHE O MOMEHTaX HHEPLIUU. MOMEHTBI
WHEPIIU

npocTermux Guryp. 3aBUCUMOCTH MEXIY
MOMEHTaMHU

WHEPLUH IpU NapaJjIe]IbHOM IIEPEHOCE OCEH.
3aBUCHUMOCTH MEX/1y MOMEHTaMH WHEPLUU TpU
noBopoTe ocell. [J1aBHbIe OCH U TTTaBHBIE MOMEHTBI
nHepuuu. [ToHsTHE O paanycax HHEPLIUU.
[TonsTHE O

MOMEHTaX COIPOTUBIICHUSI.

Tema 4. UucThblii cABUT

UucTslii casur. KacatenbHble HapsKeHUs IPU
YUCTOM

caBUrE. Y CIOBUE NPOYHOCTH IIPH CABUTE. 3aKOH
['yka

pu yicToM ciasure. Monyine cisura. Pacuer




HanmeHoBaHue pa3aeioB TUCIUILTHHBI C KPATKAM
cofiepKaHuEeM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHIATUH 110 BUIAM
B yacax

J

JIP

I13

CPC

PJIEMEHTOB
KOHCTPYKIIUH Ha Cpe3.

Tema 5. Kpyuenue

AHaJM3 BHYTPEHHUX CHUJIOBBIX (DaKTOPOB MpHU
Kpy4YEHUH.

[TocTpoeHue 31mop KpyTAIIMX MOMEHTOB.
Hanpsokenus u

nedopMaIy mpy Kpy4eHUH BaJIoOB KPYTJIOTro U
KOJIBLIEBOTO ceueHusl. PacueTsl Ha MPOYHOCTH U
YKECTKOCTh MPU KPYYEHHH BaJIOB KPYTJIOTO U
KOJIBLIEBOTO

ceueHus1. ParionanbHbie (OPMBI MONIEPEUHbBIX
CeUeHUI

BaJIOB [P KpyueHUH. Pacyer nmpsiMoyroibHOro
CeYeHUs

Ha MPOYHOCTb U JKECTKOCTh ITPH KPyYEHUHU.

NTOI'O no 4-my cemectpy

16

18

18

90

NTOI'O no gucuuiuinHe

16

18

18

90




