AHHOTALIS JUCITATITAHEI

«ConpoTHBIICHHE MAaTEPHUATIOBY
Hucnummaa  «CONpOTHBICHHE  MaTEpUalioBy»  SBISICTCS  YacThIO
nporpaMMmbl  cnienuanuTera «PoOoTH3MpOBaHHBIE KOMIUIEKCHI BOOPYKEHHM
(CYOC)» mo nampapienuto «17.05.02 CTtpenkoBO-MyIIEYHOE, apTUILICPUICKOE
1 PAKETHOE OPYKHUEH.

Hesn 1 321244 TUCUUTIIMHBI

enp ydyeOHON AMCUMIUIUHBI — (HOPMHUPOBAHHE KOMIUJIEKCA 3HAHUM B
00JIaCTU TPOBENECHUS MHXKEHEPHBIX pPAcY€TOB NpPU MPOCTOM U CIOXKHOM
CONPOTUBIIEHUH HA MPOYHOCTb, KECTKOCTb U YCTOMYUBOCTH DJIEMEHTOB
KOHCTPYKIIUM, oOOecmeunBaronux TpeOyeMyo HalIEéKHOCTh U 0€30MacHOCTh
paboTHI U3JENUN B YCIOBUSX ACHCTBUS CTATUYECKUX U AUHAMHUYECKUX HArpy30K.
3ajauy JUCUUIUIMHBL: - U3YYEHHE TEOPETHYECKUX OCHOB M METOJIOB IMPOBEACHUS
PacyeTOB Ha MPOYHOCTh, KECTKOCTh U YCTOMYHUBOCTD AJIEMEHTOB KOHCTPYKIIUMN U
MalllMH OPU MOPOCTOM M CIIOXKHOM CONPOTHUBJIECHUM; - (POPMUPOBAHHE YMEHUMU
CaMOCTOSITEJIBHO IPOBOJUTH PACUYETHI HA IPOYHOCTb, KECTKOCTh U YCTOUUYUBOCTD
AJEMEHTOB KOHCTPYKLHUM; - (OPMUPOBAHUS HABBIKOB OMPEAECICHUS OCHOBHBIX
MEXaHUYECKMX CBOWCTB  MAaTEpHAJIOB MO  pe3yJbTaTaM  CTaHAAPTHBIX
7a00paTOPHBIX UCHBITAHUW; - (QOpPMUpPOBAHME MEPBUYHBIX CIOCOOHOCTEH
MPOBEACHUSI HKCIHEPUMEHTAIBHBIX MCCIEIOBAaHUM MpPU BBINOJHEHUU psiaa
nabopaTtopHbIX paboOT; - O3HAKOMJIEHHME C DJJIEMEHTaMu pPalMOHAJIbHOrO
MIPOEKTUPOBAHUSI KOHCTPYKIUH. .

N3yuyaemblie 00bEeKThI M CUMIIINHBI

- UHKCHEPHBIC pacU€Thl HA IPOYHOCTh U KECTKOCTh CTEPKHEBBIX CUCTEM,
paboTamIMX Ha pacTsHKEHHE U CKaTue, CIBUT, KpydeHUE, U3THO; - METOJbI
WCIBITAHUN TI0 ONPEAECICHUI0 XAPAKTEPUCTUK MNPOYHOCTH, IUIACTUYHOCTH U
YIOPYrOCTH MAaTE€pUAIOB; - OCHOBBI JKCIIEPUMEHTAIBHOTO HCCIEIOBAaHUSA
MEXAHUYECKOTO MOBEACHUS MAaTEpUaIOB U 3JIEMEHTOB KOHCTPYKIIMU; - OCHOBBI
TEOPUH HANPSOKEHHOTO W Ae(OpMHUPOBAHHOTO COCTOSHHS B TOYKE Tena;
KJIACCUYECKHE TEOPUU MPOYHOCTU U IUIACTUYHOCTH MATEPHUAIIOB; - PAcUYEThl HA
MPOYHOCTH U )KECTKOCTh MPH CI0KHOM CONPOTHUBIICHUH SJIEMEHTOB KOHCTPYKIIUN;
- pacyeTbl Ha YCTOMYHUBOCTh CXKATBIX CTEPIKHEU; - pacUEeThl HA MPOYHOCTH U
XKECTKOCTh TMPH JUHAMHYECKOM U UHKIMYECKOM XapaKTepe 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 18
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
CnBur u KpyueHue 3 4 3 10

Tema 4. Cnsur. Unctei casur. KacaTenbpHble
HaIPSKEHUS TIPU YUCTOM CIIBUTE. Y CIIOBUE
[MPOYHOCTH NpH cABUTe. 3aKoH ['yka mpu yucTtom
cnBure. Moayns cipura. Pacuer anemMeHTOB
KOHCTpYKITUH Ha cpe3. Tema 5. Kpyuenue. Ananuz
BHYTPEHHUX CHUJIOBBIX ()aKTOPOB MPHU KPYUEHHUH.
[TocTpoenue >Mmiop KPyTAIUX MOMEHTOB.
Hamnpsioxenus u neopmanuu npu Kpy4eHHH BaJIOB
KpYTJIOTO M KOJIBIIEBOTO ceueHus. PacyeTs! Ha
[MPOYHOCTH U KECTKOCTh TP KPYUCHUH BAJIOB
KpYTJIOTO M KOJIBIIEBOTO ceueHusl. PanimoHaibHbIe
(hOpMBI TIOTIEPEYHBIX CEUCHHI BAJIOB TIPH
KpyueHuu. PacueT npsiMOyroiibHOTO CEYeHUs Ha
[MPOYHOCTH U JKECTKOCTh MPU KPYUEHUHU.
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FCOMeTpI/I‘leCKI/IC XapaKTepI/ICTI/IKI/I IIJIOCKHUX
CceueHUN

2

0

2

5

Tema 3. ['eomeTpryeckue XapakTepUCTUKH
MI0CKUX cedeHUH. OCHOBHBIE MTOHSTHS.
Crarrueckue MOMEHTHI ceueHuil. OnpeeneHne
[MOJIOKEHUS 1IEHTpa TsKecTH ceueHud. [lonsitue o
MOMEHTaX UHEepUUU. MOMEHThI HHEPLIUU
npocTermux Guryp. 3aBUCUIMOCTH MEXKIY
MOMEHTaMHU UHEPLIMH NIPU NapaJIIeIbHOM
nepeHoce oceil. 3aBUCUMOCTH MEXTy MOMEHTaMU
WHEpLUHU Ipu oBOpoTe oceil. ['maBHbIe ocu n
rJIaBHbIe MOMEHTHI HHepLUMHU. [loHATHE 0 paguycax
nHepiu. [loHaTHe 0 MOMEHTaX COMPOTHUBIICHHUS.

M3rub npsiMoro cTep Hs

10

28

Tema 6. M3ru6 npsmoro ctepxxus. [Torstus 06
n3ruode. Buapl n3runba. PacueTHpie cxembl
nmpocTelmux TunoB 6anok. OnpeneneHne peaxkuit
OTIOp MpH U3rnde. AHAJIN3 BHYTPEHHUX CHIIOBBIX
¢dakxropos npu uzrubde. [IpaBuiio 3HaKoB IS
BHYTPEHHHUX CHJIOBBIX (PAKTOPOB.
[luddepeHnnanpHple 3aBUCUMOCTH MEXTY
BHYTPEHHUMH CHJIOBBIMH (DaKTOpPaMU H
WHTCHCUBHOCTBIO PaCIPEICIICHHON HATPYy3KH TIPH
n3rude. 3aKOHOMEPHOCTH S0P BHYTPEHHUX
cHIOBBIX (hakTopoB. Tema 7. Onpenenenue
HanpsOKEeHUH npu u3rude. YnucTeiid u3ruo.
HopManbHble HanpsKeHUs U YUCTOM U3THOE.
[TonoxxeHne HEUTPaATBHOMN JTMHUU TTPU YHCTOM
n3rube. Y CcnoBrue MPOYHOCTH NPU YUCTOM HU3THOE.
ParronanbsHbIe GOPMBI OTIEPEYHBIX CEYCHUH TPH
n3rube. [Tonepeunsiif n3run6. Hanpsoxenus,
BO3HHKAIOIIUE [TPU TIONEPEYHOM U3ruoe.
Omnpenenenue KacaTeIbHBIX HAMIPSDKEHUH TPU
MOTIepEeYHOM U3rubde. Y CIIOBUS MPOYHOCTH NIPU
nonepednoM uzrude. [lomnas nposepka Ha
MPOYHOCTH OAJIKK NpH monepeuHoM u3ruoe. Tema
8. Onpenenenue nepeMenieHnii mpu u3ruoe.
[Tepemenienns, BOSHUKAIOIINE TIPH U3THOE.
JluddepennmansHoe ypaBHEHHE H30THYTON OCH
6anku. J{nddepernnanbHple 3aBUCUMOCTH MEKITY
MepeMEeIICHUSIMUA U BHYTPEHHUMHU CHIIOBBIMU
dakropamu npu u3rude. MeTo HayanbHbBIX
MapaMeTpoB JJIsl ONIPEACTICHHS TEPEMEIICHHM.
OO01me MeToIbl ONpeaesIeHUs IepeMeIIeHni B
yrpyrux cucremax. [lonsarue 06 06001eHHON
cuiie 1 0000IIEHHOM TIepeMeneHnn. Teopema
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B3TTH 0 B3aMMHOCTH JONOJTHUTENBHBIX Pa0OT.
Teopema batru g BHyTpeHHUX cuil. Teopema
MakcBeiuia 0 B3aMMHOCTH IIEPEMELICHU.
Omnpeznenenue nepeMelieHii METOI0M HHTErpalla
Mopa. OnpeneneHue nepeMeIieHuii cnocooom
Bepemnaruna. YcinoBue ®ecTKOCTU IPU U3ruoe.

Bsenenue

OcHoBHbIe OHATHSA. Hayka o conpoTuBIEHUN
MaTepuanoB. MecTo Kypca cpeiu Apyrux
nuctumiuH. [ToHsTHE 0 TPOYHOCTH, KECTKOCTH,
ycroitunBocTH. [loHsATHE O peanbHOM 00BEKTE U
pacuetHoii cxeme. Knaccudukanus
reomeTpudeckux ¢popm Tena. Kimaccubukarms
CBsI3€l, HAJIO)KEHHBIX Ha TEJIO B IJIOCKOCTH.
Kiaccudukarus Baemaux cuil. [lonstue o
BHYTpeHHUX cuiax. Meton ceuenuil. [lonsitue o
HanpsOKeHUIX B Touke Tena. [lonstue o
nedopmanusax. ' unoressl Kypca CONpOTHBIEHUE
MaTepUaoB.

Pactskenue u coxaTue

11

Tema 1. [leHTpanbHOE PacTSKEHHUE U CHKATHE.
Omnpenenenue BHYTPEHHUX CHIIOBBIX (DaKTOPOB.
Hanpspkenus u nedopmaryy mpu pacTsHKSHUH U
cxarun. 3akoH ['yka. Moxyns FOHra.
Koaddumment Ilyaccona. Ycnorue npoyHOCTH
MpY pacTsHKEHUH U CokaTUU. OCHOBHBIE METOIBI U
BHJIBl PACUETOB Ha MPOYHOCTh. HanpspkeHus Ha
HAKJIOHHBIX TUTOIIAIKaX PACTSHYTOTO CTEPIKHSL.
[ToTeHInanbHasE YHEPTHSI YIPYTO# TehopMaIi.
Tema 2. MexaHndeckue CBOMCTBA
KOHCTPYKIIMOHHBIX MaTepuaioB. MexaHu4ueckue
XapaKTepUCTUKHU MaTepraoB. Buasl ctaHgapTHRIX
HMCTIBITAHNIM MaTepuaioB. JuarpaMma pacTsHKeHUS.
YcnoBHas nuarpaMmma pactsbkeHus. OCHOBHBIE
XapaKTePUCTUKY MPOYHOCTH U TUIACTUYHOCTH.
JnarpamMma cxxatusi. Bausiaue pa3inmaHbIx
(hakTOpOB Ha MEXaHUYCCKUE XapaKTCPUCTUKH.

NTOI'O no 3-my cemecTtpy

16

18

18

54

4-i1 cemecTp

Cratnuecku HEOMPECACIIMMBIC CTCPIKHEBLIC
CHCTCMBbI

2

Tema 9. Pacuer crarnuecku HeonmpeaeTuMBbIX
CTEepXHEBBIX cucTeM. [IoHATHE O cTaTHYECKON
HEOIPEETUMOCTH CTEPKHEBBIX cucTeM. CTeneHb
CTaTUYECKON HEOTPENeTUMOCTH.
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OCHOBHBIE U IOTIOIHUTEIIbHBIE CBSA3H, BHEITHHUE
BHyTpeHHHE. MeToJ cui. OCHOBHBIE 3Tallbl
pacueTa CTaTUUECKU HEOINPEICIIUMBIX CUCTEM.
OcHOBHas ¥ 5KBUBAJICHTHAsI CUCTEMBI.
KanoHuueckue ypaBHEHHsI METO/1a CHIL.
Brruucnenne ko3pPuImeHToB 1 cCBOOOIHBIX
YJICHOB KAHOHHMYECKHX YPaBHEHHI METO/1a CHJI
nHTEerpasiom Mopa u criocoooM Bepemaruna.
Vcrionb30BaHUE CBOMCTB CUMMETPHH IIPH
PACKPBITUH CTATUYECKOM HEONPeeTMMOCTH
CTep>KHEBBIX cucteM. OnpeneneHue nepeMenieHni
B CTATMYECKU HEOMPEICIUMBIX CHCTEMAaX.
JledopmarrioHHasi mpoBepKa NPaBUILHOCTH
PACKPBITUS CTATHYECKON HEONIPEICIIMMOCTH.

Pacuer HpOCTCﬁLUHX OCCCUMMCETPUYHBIX obonouex

Tema 19. Pacuer 06omouex BpaieHus 1mno
6e3moMenTHOU Teopun. Knaccuduxarms
o0osiouek. OCHOBHBIE JlonylieHus. PaBHOBecue
HIIEMEHTa CUMMETPUYHON 000JI0YKU. Y paBHEHHE
Jlarmaca. Teopema o 1aBlIeHUHN Ha
KPUBOJIMHEITHYIO CTEHKY. Pacder chepuyeckux u
[MTHHIPUIECKUX 000JI09€eK, TTOIBEPIKEHHBIX
BHYTpPEHHEMY JaBJICHUIO.

AHAJIM3 HAMPSHKEHHOTO U JIe(OPMUPOBAHHOTO
COCTOSIHHSI B TOUKE TeJia

10

Tema 10. HanpsikeHHOE COCTOSIHUE B TOUKE TeJa.
CocTaBisrolue HalpspKEHHOTO COCTOSIHUS B
TOUYKE TeJIa. 3aKOH IAPHOCTU KaCaTEJIbHBIX
HarpsbkeHui. TeH3op HanpsbkeHuid. Bunbl
HaIPsKEHHOTO COCTOSIHUS B TOUKE Tena. ['1aBHbIe
HanpsOKEHUs U ri1aBHble iomaaku. Ilnockoe
HanpspKeHHoe cocTosiHue. HanpsikeHus Ha
HAKJIOHHBIX IUIOIIAAKaX MIPH IIOCKOM
HaIPsKEHHOM COCTOSIHUH. [ TaBHBIC HATIPSHKCHUS
[IPU JIOCKOM HANpPSKEHHOM COCTOSIHUU.
Haubonpime 3HaueHUsT HOPMAJIBHBIX U
KacaTeJIbHbIX HamnpsokeHuil. Tema 11.
JleopMupoBaHHOE COCTOSIHUE B TOUKE TEJNA.
Cocrasnstomye 1e()OpMUPOBAHHOTO COCTOSIHUS B
Touke Tesna. O0o0meHHbIH 3akoH ['yka. O6beMHast
nedopmarust. [ToreHnmanbHas SHEPrHs
nedopmarn. Kitaccuueckue Teopun mpoYHOCTH.
PaBHO omacHbIe HaIPsIKEHHbIE COCTOSHHUSI.
DKBHUBaJICHTHOE HamnpsikeHue. Teopust
HaUOOJBIINX HOPMAJIBHBIX HanpshkeHuid. Teopus
HaUOONbIINX TUHEHHBIX
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nedopmarmii. Teopust HANOOIBIINX KacaTeTbHBIX
HaNpsDOKEHU. DHepreTudeckas (4eTsepras)
Teopust npouHoctu. Teopus npounoctu Mopa.

Y CTOWYMBOCTD CTEPKHEN

Tema 16. YCTOWYUBOCTB CHKATBIX CTEPIKHEM.

Y cTolunBbhIe, HEYCTOWYHMBBIE M Oe3pa3TMIHbIC
(dbopMbI paBHOBecHs cucTeMbl. Kputndeckas cua
CKATOro cTepkHs. 3agava Ditiepa 1o
OIIPEACICHUIO KPUTHYECKON CUlTbl. BiusHue
YCJIOBH 3aKpEIUICHUsI CTEPKHEN Ha BEIIMUUHY
KpUTUYECKOH cuiibl. KpuTrueckue HanpsyKeHusl.
['u6xocts. [Ipenenst npumMeHnMOCTH (HOpMYJIBI
Oiinepa. Pacuer Ha ycTOMUMBOCTH 32 MpeaenaMu
ynpyroctd. [TomHbIN TpaduK 3aBUCUMOCTH
KPUTHUECKUX HAIPSDKEHUH OT THOKOCTH CTEPIKHS.
Pacuyer Ha ycToiunBocTh. Koaddunment 3amaca
ycToiunBOocTH. Pacuer Ha yCTOWYUBOCTH 1O
KOA(GUIIMEHTY MPOI0JILHOTO U3ruba.
ParmoHanbHble KOHCTPYKIIMOHHBIE MaTepHalIbl U
(OpMBI CEUCHUI CHKATBIX CTEPIKHEH.

CnoxxHbie BH/bI COIPOTUBJICHUA

22

Tema 12. Kocoi n3rn6. Buasl ciioxxHOro
HarpyxeHus. [[10Cknil 1 MpoCTpaHCTBEHHBIN
KOCOI M3ru0. AHaNIN3 BHYTPEHHUX CHIIOBBIX
¢axTOpoB npu kocoM u3rude. Hampsoxenus npu
kocoMm usrude. IlonoxxeHne HeHTpaIbHON JIMHUY.
Y cioBre MPOYHOCTH IIPU KOCOM U3rube.
Onpenenenue nepememnienuii. Tema 13.
BHeleHTpeHHOE pacTshkeHue (cxkatue). AHau3
BHYTPEHHHUX CHJIOBBIX (pakTopoB. HampsokeHus
[IPY BHELIEHTPEHHOM PACTSKEHHUH (COKATUN).
[lonoxeHue HEUTPaIbHOU JIMHUU. Y CIIOBHE
npouHocTH. Snpo cedenus. Tema 14. U3ru6 ¢
kpydeHueM. M3rub ¢ kpyueHueMm Kpyriblx BajoB.
AHaM3 BHYTPEHHUX CHUJIOBBIX (DaKTOPOB.
HanpsoxkeHus npu u3rude ¢ KpyueHUeM.
HanpskeHHOe COCTOSIHME U YCIOBHE IIPOYHOCTH B
OMACHOM TOYKE MTPU COBMECTHOM JIEHCTBUM U3rnda
U Kpy4eHHs KpyTibIX BajoB. Pacuer mo Teopusim
npouHocTd. M3rub ¢ KpydeHnem BajoB
[IPSIMOYTOJIBHOTO CEYEHHS.

OCHOBBI pacueTa Npu JUHAMUYECKHX Harpy3kax

Tema 17. PacueT IBUXKYIIMXCS C YCKOPEHUEM
3JIEMEHTOB KOHCTPYKUUH. THUIIBI AMHAMUYECKUX
Harpy3oK, JEACTBYIOIINX Ha JIEMEHTHI
KOHCTPYKLMI. YUeT HHEPUMOHHBIX CHJI IpU
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3a/IaHHBIX 3aKOHAaX JBMKEHUS B pacuerax Ha
[IPOYHOCTH U KECTKOCTh. Tema 18. ¥V aap.
MexaHn4ecKue MpOoLECChl, COIPOBOXKAAIOIINE
yaap. Texuuueckas teopus yaapa. Pacuer na
[IPOYHOCTb U KECTKOCTh IIPH yAApE.
["opuzoHTaNBHBIN yaap Mo 0e3MaccoBOl cUCTEME.
BeprukanbHbIi yiap mo 6e3MaccoBOil cucTeMe.

Y 1ap mo cucteMe ¢ MpOMEKYTOUHON MACCOM.
Y4eT Macchl ynpyroi CUCTEMbI. DJIEMEHTHI
PAlMOHAIBHOTO MTPOEKTUPOBAHUS CUCTEM MTPHU
YIapHOM Harpy>KeHHH.

YcranmocTHas MIPOYHOCTb MAaTCprajIoB

11

Tema 15. YcranocTHas Ipo4HOCTh MaTEpPHAIIOB.
SBneHune ycranoctd. ManouukiioBas v
MHOTOLIMKIIOBAs yCTaJI0CTh. OCHOBHBIE
XapaKTEPUCTHKHU ITUKIOB. MexaHn4deckue
XapaKTEePUCTUKHU COMIPOTUBIICHUS YCTAIOCTH.
Kpusble ycranoctHol mpouHocTH. L{ukinueckas
10ATOBEYHOCTh. DU3NUECKUI U YCIOBHBIN Mpeen
BBIHOCJIMBOCTH. CBsI3b IIpeniesia BBIHOCIMBOCTH C
PYTMMU MEXaHUYECKUMH XapaKTePUCTUKAMHU.
JlnarpamMma npeenbHbIX aMIUIUTY T U €€
cxemaTu3anus. Bnusiaue pa3nuyHbIX GakToOpoB HA
conpoTuBieHue ycranoctu. Onpeaenenue mpeaena
BBIHOCJIMBOCTH JeTalii. PacyeT Ha cOpOoTUBIEHUE
YCTaJIOCTH IPU aCUMMETPUYHBIX ITUKIIaX
HarpyXeHUsl.

NTOI'O no 4-my cemectpy

16

18

72

NTOI'O no aucuuiuinae

32

36

126




