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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

«ComnpoTHBIEHUE MaTEPUATIOBY» — OOLIETEXHUYECKAs IUCLHUIUIMHA, JIeKaIast
B OCHOBE psia OOILIETEXHUYECKUX M ClelHaIbHbIX aucuuiuiMH. Ha martepuane
COIPOTHUBIICHUS MaTepUAIOB 0a3UPYIOTCS TaKue OOLIETEXHUUECKUE TUCIUIUINHBI,
kak «CTpouTenbHas MexaHUKay, «/lMHaAMUWKa M yCTOMYMBOCTH COOPYKEHHUIN»,
«Teopus ynpyroctu u miaacTU4HOCTA», U Jp. Crofa ciaeayeT OTHECTH U OOJIbIIOE
YUCJIO CHEUHUAIBHBIX WHKECHEPHBIX NUCLHUIUIMH, CBA3AHHBIX C pacueTaMU MOCTOB,
TOHHEJIEH, JKEJIE3HOAOPOKHOITO IMYTH U JPYIMX TPAHCHOPTHBIX COOPYKECHUMU.
N3ydeHue CONMpOTHUBIEHUS MAaTE€pUAIOB BEChbMa CIIOCOOCTBYET (HOPMUPOBAHMIO
VMH)XCHEPHOTO MBIIIJICHUS, TO3BOJISAIONIEH OynylieMy CHEHUATUCTYy HaydHO
aHaJIM3UPOBaTh MPOOJEMBbl ero MpodecCHOoHaNbHOM 001acTH, MUCIOJB30BaTh Ha
IOpaKTHKE MPUOOpETEHHbIE UM 0a30Bbl€ 3HAHUS, CAMOCTOATEIbHO, HCIIONb3YS
COBpPEMEHHbIE 00pa30BaTelIbHbIEe U WH()POPMALMOHHBIE TEXHOJIOIMH, OBJIaJE€BATh
TOI HOBOW wuHpOpMalKe, Cc KOTOpOH eMy TpUAETCS CTOJKHYThCA B
IIPOU3BOJACTBEHHON U HAYYHOU AEATEIILHOCTH.

ITenbr0  OCBOEHHs CONPOTUBIICHUS MATEPUANIOB  SBISAETCA U3y4CHUE
NOBEJICHUSI CTEp>KHEH NpU pa3iuyHbIX BHUJaX JedopMaluii, OLIEHUBATh HUX
HAJIeKHOCTh M JOJITOBEYHOCTh. Ha nNaHHONW OCHOBE CTAHOBUTCS BO3MOKHBIM
IIOCTPOCHUE M HCCICAOBAHHE MEXAaHHKO-MAaTEMATHUYECKUX MOJEINICH, aJCKBAaTHO
OMKCHIBAIOIIMX PabOTy peajbHbIX COOpYKeHUMU. IIpu M3ydeHun conmpoTUBIEHUS
MaTepUaioB  BbIPA0ATHIBAIOTCS  HABBIKM  MPAKTUYECKOIO0  HCIOJIb30BAHUS
M3y4aeMbIX METOJIOB.

2. [Inanupyemble pe3ysbTaThl 00y4YeHHUs 110 AUCIUIUIMHE (MOAYJIIO).

[lepeuenb ¢GopmMupyembiX pe3ylbTaTOB OCBOCHHS 00pa3oBaTEIbHOU
porpamMmbl (KOMIIETEHLIUI) B pe3yJbTaTe 00yUYeHUs M0 AUCHMILIMHE (MOIYIIO):

OIIK-1 - CriocoOeH mpUMEHSITh €CTECTBEHHOHAYYHBIE U OOIIEMH)KCHEPHbIE
3HaHUS, METOAbl MATEMATUYECKOTO AaHAJIN3a U MOJICIMPOBAHUS, TEOPETUUECKOTO U
AKCHEPUMEHTAIILHOTO HCCIIEIOBaHUs B MPO()ECCUOHATBHOM e TEIbHOCTH;

IIK-5 - CrnocoOeH BBINOJHIATh aHAdW3 M MPOBOJUTH IMPOrPAMMHOE
MOJEIUPOBAHUE CTPOUTENBHBIX COOPYKEHHIA.

OO0yueHnue 1Mo qUCIUIUIMHE (MOIYIIIO ) IPEAIoIaraeT, 4YTo 1Mo ero pe3yJbraTaM
oOyuarommmiicst Oyier:

Baanern:
3HAHUSIMU OCHOBHBIX MIOHATHNA U (DyHIaMEHTATHHBIX 3aKOHOB (DH3UKH.

3HATH:



3aKOHBl MEXAaHUKH I BBIIIOJIHEHHS NPOEKTHPOBAHUSA U  pacyera
TPAHCHOPTHBIX OOBEKTOB.

Ymern:

ONpJENATh OIOPHBIE pPEaKLUWH, BHYTPEHHUE YCUJIUSA, HANPSKEHUS U
MEpEMEILICHHS ISl pacyeTa AJIEMEHTOB KOHCTPYKIHM Ha MPOYHOCTh, KECTKOCTh U
YYTONYUBOCTS.

3. O0beM IUCHUIUIUHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).

OO6masi TPyHOEMKOCTh AUCHUIUIMHBI (MOAyJisi) coctaBiser 9 3.e. (324
aKaJeMHUYEeCKHUX Jaca(oB).

3.2. O6bem paucuMIUIUHBL (Monaynsi) B (opMe KOHTAaKTHOW paboOThI
oOyvaromuxcst C  IeJarorM4ecKuMu  paboTHUKaMu ®  (WIM)  JIMIIAMH,
PUBJIEKAEMBIMU K peain3aluy 00pa30BaTeIbHON MIPOrpaMMbl HA MHBIX YCIIOBHUSX,
IPU IPOBEICHUH YUEOHBIX 3aHATUH:

KonnyectBo wacos
Tun y4eOHBIX 3aHATHI Cemectp
Bcero

Ne3 | Neq

KonrakTHas paboTa rmpy npoBe/ieHUH Y4eOHBIX 3aHSTHH (BCETro): 160 | 80 80
B toM uucane:

3aHATUA JIEKLIMOHHOTO THIIA 64 32 32

3aHATUSA CEMUHAPCKOro TUIA 96 48 48

3.3. O6bpem mucruIUIMHBI (MOAYJsA) B (OpME CaMOCTOSITENIBHONW padOThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOIIMXCA C
neJaroruyecKuMu pabOTHUKAMU U (M) JTULAMU, TPUBJIEKAEMBIMU K pEeaTU3aLU
oOpa3oBaTeIbHOM TporpaMMbl Ha HWHBIX YCJIOBHUSIX, TpU NPOBEICHUU
MIPOMEKYTOUHOM aTTecTanuu coctasisier 164 akangemuyeckux vaca (0B).

3.4. Ilpu oOy4eHnu o HHAUBUAYAIbHOMY Y4EOHOMY IIJIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM 00y4Ye€HHUH, 00BEM JUCIHUIUIMHBI (MOJYJIs1) MOXKET ObITh peaau3oBaH
MOJTHOCTHIO B (hOpPME CaMOCTOATEIBHON PabOThl 00yUAIONINXCS, a TaKXKe B popme
KOHTAKTHOM paboThl 00YyUYarOIIUXCS C MEJarornyecKuMu pabOTHUKaMU U (UJIH)
JULAMU, TPUBJIEKAEMBbIMH K peasiu3aliii 00pa30oBaTEIbHOW MPOrpaMMbl HA MHBIX
YCJIOBUSIX, TP MPOBEJCHUU IPOMEKYTOYHOM aTTeCTALIUU.

4. ConeprxkaHue TUCIHUTIIAHBI (MOTYJIs).




4.1. 3a"HaTHS TEKIIMOHHOTO THUIIA.

rjl\ign TemaTrKa JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJIEpKaHUE

1 |Bsenenue. Ponb kypca «ConpoTuBiIeHUS! MaTepUaioB» B 00pa30BaHUU MHKEHEpa-
cTpoutens. ['unoress! U npuHUUIBL. Buasl Harpy3ok. PacueTHbie cXxeMsl.

2 |Hampspkenus, nedopmanuu 1 nepeMerienus. BHyTpeHHue ycuinus B HONepeyHbIX
CEUEHUSX CTEPIKHEH.
[TocTpoeHune 3n10p BHYTPEHHUX YCHIIHI. MEeTO CEUeHU M.
Pactsoxkenne u cxxatue crepkaeit. Hanpsokenust, nedopmaruu. 3akon [Nyka.
MexaHnuyeckue CBOMCTBa MaTepuaioB. /JJuarpaMmel pacTsbkeHuUs U cxkatus. Pacuersl Ha
IIPOYHOCTD.

6 |Cratuyecku HEONpeneIUMBbIC 33a]]au TIPU PACTSHKEHUH-CKATUH.
['eomeTpuueckue XxapakTepUCTUKH MONEpeYHbIX ceueHnil CTaTuuecKre MOMEHTBI, LIEHTP
TsKecTH. OceBble U EHTPOOEKHbIE MOMEHTBI MHEPLUU. MOMEHTBI HHEPLUH
MPOCTEUIINUX PUTYP.

8 |(['maBHBIC MOMEHTHI HHEPLUH. BbIuncieHne MOMEHTOB HHEPLIUH NIPH NapAJUIETbHOM
IIEPEHOCE U ITIOBOPOTE OCEH.

9 |IIpsimoii n3ru6. OcHOBHBIE ONpeieNieHHs U TUIoTe3bl. HopmanbHbIe HanpspKeHusI.

10 |PammonanbHBIe ceueHus pu m3rnoe. @opmyia XKypasckoro. [ToHATHE TIeHTpa U3rHOA.

11 |Cnsur u kpyuenue. [Tonstue o uncrom casure. Kpyuenue crep>kHel ¢ KpyTriibM
MIOTIEpEYHbIM ceueHueM. HanpskeHus 1 nepeMeleHus Ipyu KpyuYeHuu.

12 |Crarudecku HeompeaenuMble 3a1a4H IPH KPYyUCHHH.

13 |HanpspbkeHHOE COCTOSTHUE B TOYKE M €ro BHJIBL. [TOHATHE 0 TeH30pe HANPSKCHHM.

14 |HampspkeHus B HAKJIOHHBIX IUIOIIAKAX MPU INIOCKOM HaNps>KEHHOM COCTOSIHUU.

15 |['maBHBIEC HaNpsHKEHUS U ONpeeTIeHUE TOJI0KHUS TTIaBHBIX DKCTpeMaIbHbIE
KacaTeJIbHbIE HAIPSKEHUS.

16 |3axitrounTenbHAS JEKIUS o 1-0¥ YacTu Kypca.

17 |Ilepememienus npu u3rude. Onpenenenre nepeMenieHui npu urude. Meroa
HEINOCPEACTBEHHOTO UHTETPUPOBAHMUSL.

18 |®opmyna Maxkcsemna-Mopa. TexHuka BeIYUCICHUH HHTErpBIa Mopa.

19 |Pacuer cTaTndecKku HEOMIPEIEIUMBIX CHCTEM IO METOTY CHIL.

20 |CnoxHoe conpotusieHue. [loctpoenue amrop.

21 |Cnoxnoe conporusienue. Kocoit n3ru6.

22 |CnoxxHoe conpoTuBieHue. BHeIEHTpEHHOE pacTsbKeHHe-cxkaTue. 1npo ceueHus.

23 |Cnoxnoe conportusienue. 3rud ¢ kpydeHuem.

24 |OmnpeneneHue nepeMenieHUi Ipu CI0KHOM BO3/IEHCTBHH.

25 |Kpydenue crepkHei HEKpYIJIoro MonepeyHoro ceueHus. Jlernanaus HeKpyTbIX

ceueHuit mpu KpydeHuu. [loHsTre o cBOOOTHOM U CTeCHEHHOM KpyueHnu. CBoOOIHOE
KpyUY€HHUE CTEPKHEH CIUIOUTHOTO MPSIMOYTOJIBHOTO CEUEHHUS.




TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

/T

26 |CB00OOIHOE KPYyUECHHE TOHKOCTEHHBIX CTepXKHEN 3aMKHYTOro npoduist. @opmyna
Bbpenra. PacueTsl Ha TPOYHOCTH M )KECTKOCT.

27 |Teopuu NpOYHOCTH U TIIACTUYHOCTH.

28 |YcTOWYMBOCTH CXKATHIX CTEP)KHEH. Y CTOHYMBAs U HEYCTOIUMBask (POPMBI paBHOBECHSI.
[ToHsiTHE O KPUTHYECKOM CUIIE JUIS CHKATBIX CTEPIKHEN.

29 |IIpenens mpumeHMOCTH Gopmy Diinepa u ScuHcokoro. [IpakTrueckue crnocoOb!
pacyeTa CKaTbIX CTEpPKHEH.

30 |I[IpomonbHO-TIONEpeuHbIi n3rud. OnpeneneHne HapsHKEHUH U IepeMeleHUH.

31 |[Auramuueckoe NeHCTBUE HArpy3KH. J[BHXKEHUE TET C MOCTOSTHHBIM YCKOPEHUEM.
Junamudeckuii kKodpduiimeHT. Y 1apHoe JIeiicTBUE HATPY3KH.

32 |OmpenerneHue MEpeMEIICHUI W HATPSHKCHUN TIPH yIapHOM JICHCTBUY HArPy3KH.
33 |3axirounTeNbHAs JISKIUS 110 2-0i YacTH Kypca.
4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.
JlaGopatopHbie pabOThI
Ne
/ HaumeHnoBaHue 1abopaTopHBIX paboT / KpaTKoe cofiepKaHue
n/m

1 |HcnoelTaHue Ha pacTsDKEHHE U C)KaTUe CTallb-HOro 00paslia B Ipeenax yrpyrux
nedopmarui.

2 |/3yueHwe auarpamMM pacTsHKEHHS MATOYTIIEPOAUCTOM, JISTHPOBAHHOW CTAlIM U YyTyHA.
N3yueHne quarpaMm ckaTvs MaJIOYTJIEpOJUCTON CTalll, YyT'yHA U IPEBECUHBI.
HcnplTaHue Ha cpe3 CTaJld U IPEBECUHBI.

Ucnbrtanue aByTaBpoBoii 6anku Ha u3rub. Mcneitanue o0pa3iioB Ha KpydeHHE.
Onpenenenve nepeMenieHui B 0anke npu u3rude. OnbITHAS TPOBEPKA 3HAUCHUS
OTIOPHOM peaKIK Hepa3pe3Hoi Oanku.

6 |UcneiTanue 6anku mpu kocom u3rude. M3yuenue pacnpeneiaeHus HapsHKeHUH B
MIOTIEPEYHOM CEUEHHH Opyca MpU BHELIEHTPEHHOM CHKaTHH.

HcnplTaHne TOHKOCTEHHOW TPYOBbI Ha CII0KHOE COIIPOTUBIICHHE.

8 |HccnemoBaHue sSBJICHUS IOTEPU YCTOWIHMBOCTH CKATOTO CTAITBHOTO CTEPXKHS B YIIPYTOU
cranuu. MccnenoBanue paboThl CTEPKHS MPU MPOA0IHHO-TIONIEPEUHOM U3TH0e.
[IpakTrueckue 3aHATHS

Ne .
/ TemaTuka NpakTUYECKUX 3aHATUI/KPATKOE CO/IepPIKaHue
n/m

1 |BHyTpeHHue ycuiaus B MOMEPEUHBIX CEUEHUAX CTepkHEH. MeTo ceueHuit.

2 |[Toctpoenune >mrop BHyTpeHHNX ycmmmii (Nz, Mz).

3 ([Toctpoenune smrop BHyTpeHHUX yeunuid (Mx, Qy).

4 |IlocTpoeHue 3Mm0p BHYTPTEHHUX YCUIIUH B COCTaBHBIX OaJIKax.

5 |Craruuecku HeolpeaeTuMbIe 3aJa4uH MPH PacTHKEHUU—CHKATHH.




n/n

TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEep KaHNe

['eomeTpuueckue XxapakTepUCTUKH MONEpEeYHbIX ceueHnil CTaTuueckre MOMEHTBI, LIEHTP
TsoKecTH. OceBble U EHTPOOEKHbIE MOMEHTBI MHEPLUU. MOMEHTHI HHEPLUH
npocTelmux Guryp.

HpI/IMepH pacucTa 0aJIoK 110 HOPpMaJIbHBIM U KaCaTCIIbHbIM HAIIPSI)KCHUSAM.

8 |Pacuer crepkHe# Ha KpydeHHeE.
Onpenenenue nepeMenieHUH B 6aaKax METOAO0M HENOCPEICTBEHHOIO MHTEIPUPOBAHHUS.
10 |Ompenenenue nepemerenuii merogomM Mopa B 6ankax.
11 |Ompenenenue nepeMeriennii MmerooM Mopa B KOMOMHUPOBAaHHBIX CHCTMAaX.
12 |Pacder cTaTHYECKH HEOMPEACIUMBIX OAJIOK TI0 METOTY CHII.
13 |Pacuer cTaTndyecku HEONPEASIUMBIX KOMOMHUPOBAHHBIX CUCTEM IO METOAY CHJI.
14 |IToctpoeHue 3M10p BHYTPEHHUX YCUIIMH U ONpEEIICHUE NIEPEMEIICHUN B
IIPOCTPAHCTBEHHOM CTEPIKHE.
15 |Onpenenenue noj0KeHUs HYJEBOM JTMHUHU U TOCTPOCHUE S0Pl HOPMAJIbHbBIX
HAIpPsDKEHUN IpU KOCOM M3rnbe U BHELIEHTpEHHOM cxxatuu [loctpoeHue sapa cedeHus.
16 |Pacuer crulOmIHBIX U TOHKOCTEHHBIX CTEpXKHEW Ha U3rud u kpydenue. [Ipumenenue
TEOPHI MPOYHOCTHU JAJIS OLIEHKH HECYIe CIOCOOHOCTH CTEpKHEH.
17 |Ompenenenue KpUTHUECKOM HATPYy3KH CxKaTbIX cTepkHel. [lonbop cedeHunit cxxaThIX
crepkneit mo CHull.
18 |Ompenenenue HaNPsHKESHUN U IEPEMETICHAN TIPU TPOI0TBHO-TIONEPEYHOM H3THOE.
19 |Pacuer cTep:kHel Ha JMHAMUYECKYIO Harpy3Ky. OmnpeaeseHue HanpsyKeHUH 1
nepeMelleHuit mpu ynape.
4.3. CamocTosiTenbHas paboTa 00y4arommxcs.
Ne
Bun camocrosiTenbHO# paboTh
/T
1 |IIocTpoeHue 310p BHYTPEHHUX YCHIINH.
2 |Pacuert cTep)Hel Ha pacTsyKEHHE-C)KaTHe.
3 [Pacur crepkHelt Ha U3ru0 M KpyUYeHHE.
4 |Onpenenenue HanpsHKEHUH pu U3ruode.
5 |Pacuer cratndyecku HEONPENETUMBIX CUCTEM.
6 |Pacuer crepikHei Ha CIIOKHOE CONPOTHUBIICHHE.
7 |Pacuer crepxHEl HA YCTOHYMBOCTD.
8 |[IpononbHO-TIONIEPEUHBIH U3THO.
9 |Pacuer Ha ynapHoOe ACWCTBUE HArPy3KH.
10 |[ToxroroBka k J1a00OpaTOPHBIM pabOTaM.
11 | BeimonHeHue pacyeTHO-TpadUIecKoi paboTHI.
12 | IToaroToBka K MPOMEKYTOUYHOM aTTECTALHH.
13 | TloaroToBka K TEKyIeMy KOHTPOJIIO.




4.4. ITpumepHbIN IEpeUeHb TEM pacuyeTHO-Tpapuueckux padoT
[TocTpouts 31I0pBI BHYTPEHHUX YCUIIUH.

Pacuer crepkHen Ha pacTsKEHHE-CKATHE.
Pacur crepikHei Ha U3rub U KpydeHHeE.

Omnpenenenpue HampspkeHud npu u3rubOe. CTaTHYECKH HEOIpeneTuMble
CHUCTEMBI.

Pacure crepkHel Ha CII0)KHOE COIPOTUBIIEHUE.

Pacure crepkHeit Ha ycToWunBOCTh. [IpoonpHO-TIONEpEUHBIN U3THO.

5. IlepeueHp wu3MaHMM, KOTOpPBIE PEKOMEHAYETCS HCIIOIb30BaTh IIPU
OCBOCHMH JIUCLUUILITUHBI (MOIYJIs).

No
i bubnuorpaduueckoe onucanue Mecro nocryna
1 Conporusnenue matepuanoB Anekcanapos A.B., Iloranos HTb MHUUT
B.[., Aepxasun b.II. Ctynent , 2012
1 Conpotusnenue matepuainos JIlyksssHoB A.M. 'OV , 2008 HTb MUHWT

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BAaThCS MPHU
OCBOEHUHU JTUCHUIUIUHBI (MOTYJIS).

http://library.miit.ru/ - snexTpoHHO-OMOMMOTEYHast cucreMa HaydHo-
texHuueckoit Oubmuoreku MUUT http://elibrary.ru/ - HayuHO-3JIEKTpOHHAsS
oubnuoreka. https://cyberleninka.ru/ - HayyHO-3neKkTpoHHass OuOIHMOTEKA.
https://scholar.google.ru/ - 6ecraTHas MOMCKOBask CUCTEMa IO MOJHBIM TEKCTaM
HAYYHBIX MyOJIHMKaIui Bcex GOpMaTOB U JUCITUILINH.

7. IlepeuyeHb  JUIEH3UOHHOTO H  CBOOOJHO  PACHPOCTPAHIEMOTO
IpOrpaMMHOT0 OOECIEUYEeHUs, B TOM YHUCJIE OTEUYECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHUSI TUCIUTLTAHBI (MOTYJIS).

Microsoft Office (Word, Excel)

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM O0a3bl, HEOOXOJUMOM IS
OCYIIIECTBJICHUS 00pa30BaTEILHOrO MpoIiecca Mo TUCIHUILTHHE (MOIYJIIO).

B AYAUTOPHUHN HOOJIKCHBI OBITh: MapThl, CTYJIbA, CTOJI IpCrIogaBaTclIA, MCII,
JOCKa. I1o BO3BMOKHOCTH B AyaAUuTOPHUHA H€O6XO,Z[I/IMO HMCTDB ITPOCKTOP C 59KPAHOM.



9. ®opma TpOMEKYTOUHOMN aTTECTAIIUU:

3ayeT B 3 cemecTpe.
DK3aMeH B 4 ceMecTpe.

10. OuieHOUHBIE MAaTEpUATIBI.

O1neHOYHBIE MaTepUalIbl, IPUMEHSIEMbIE MPU MPOBEICHUHN MPOMEKYTOUHON
aTTecTallly, pa3padaThIBAIOTCS B COOTBETCTBHM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUNUT).
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