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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

«ComnpoTHBIEHUE MaTEPUATIOBY» — OOLIETEXHUYECKAs IUCLHUIUIMHA, JIeKaIast
B OCHOBE psiia OOILETEXHUYECKUX M ClelMaIbHbIX AucuuIuiMH. Ha matepuane
COIPOTHUBJICHUS MaTepUaAIOB 0a3uPyIOTCs TakKue OOLIETEXHUYECKUE TUCIUIUINHBI,
kak «CTpouTenbHas MexaHUKay, «/lMHaAMUWKa M yCTOMYMBOCTH COOPYKEHHUIN»,
«Teopust ynpyroctu u miaacTU4HOCTI», U Jip. Crofa ciaeayeT OTHECTH U OOJIbIIoe
YUCJIO CIENHAIBHBIX UWHKEHEPHBIX AUCUUILUINH, CBA3aHHBIX C pacdyeTaMU MOCTOB,
TOHHEJIEH, KEJIE3HOJOPOKHOTO NYyTH W JPYTUX TPAHCIOPTHBIX COOPYKEHUM.
N3ydeHue CONMpOTHUBIEHUS MAaTE€pUAIOB BEChbMa CIIOCOOCTBYET (HOPMUPOBAHMIO
WH)XCHEPHOTO MBIIIJICHUs, MO3BOJSAIONIE OyaylieMy CHEHUATUCTy HaydHO
aHAM3UPOBATH MPOOJIEMBI €ro MpodhecCHOHANBHOM 00JACTH, MCIOJIb30BAThH HA
IOpaKTHKE MPUOOpETEHHbIE UM 0a30Bbl€ 3HAHUS, CAMOCTOATEIbHO, HCIIONb3YS
COBpPEMEHHbIE 00pa30BaTelIbHbIEe U WH()POPMALMOHHBIE TEXHOJIOIMH, OBJIaJE€BATh
TOI HOBOW wuHpOpMalKel, ¢ KOTOpoH eMy TpUAETCS CTOJKHYTbCA B
IIPOU3BOJACTBEHHOU U HAYYHOM JEATEIbHOCTH.

ITenbr0  OCBOEHHs CONPOTUBIICHUS MATEPUANIOB  SBISAETCA U3y4CHUE
NOBEJICHUSI CTEp’KHEH NpU pa3IMuHbIX BUAax JedopMaluii, OLEHUBATh UX
HAJeKHOCTh W JOJITOBEYHOCTh. Ha MaHHOW OCHOBE CTAaHOBUTCS BO3MOKHBIM
IIOCTPOCHUE M HCCICAOBAHHE MEXAaHHKO-MAaTEMATHUYECKUX MOJEINICH, aJCKBAaTHO
OMKCHIBAIOIIMX PabOTy peajbHbIX COOpYKeHUMU. IIpu M3ydeHun conmpoTUBIEHUS
MaTepUaioB  BbIPAOATHIBAIOTCS  HABBIKK  MPAKTUYECKOIO  HCIOJIb30BaHUS
M3Yy4aeMbIX METOOB.

2. [Inanupyemsble pe3ysbTaThl 00yUeHHUs 10 AUCIUILUIMHE (MOIYJIIO).

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

OIIK-1 - CnocobeH pemath 3a1a4u MpoPEeCcCHOHATBHON NEATeTbHOCTH Ha
OCHOBE HCIIOJIb30BaHUS TCOPETUUECCKUX M MPAKTHUYCCKUX OCHOB €CTECTBEHHBIX H
TEXHUYECKUX HAYK, a TAK)KE MaTEeMaTUYECKOTO arapara.

OOyueHue 1Mo JUCIUILIMHE (MOJTYIIIO ) IPEIoIaraet, 4To 1Mo ero pe3yJibraTaM
oOyuaroruiics: Oyier:

Baanern:
3HAHUSMH OCHOBHBIX IMOHATHH U (yHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH.

3HaTh:
3aKOHBl MEXAaHUKH I BBIIIOJIHEHHMS TNPOEKTHPOBAHUSA U  pacyera
TPaHCHOPTHBIX 0OBEKTOB.



Ymersb:

ONpPAEHATh OMNOPHBIE PEAKIMHU, BHYTPEHHUE YCWJIUS, HANpPSHKEHUS U
MEePEMENICHHUS JIJIs1 pacueTa 3JIEMEHTOB KOHCTPYKIUM HA MPOYHOCTh, KECTKOCTh U
YUYTOUYHUBOCTb.

3. O06beM TUCIMIUTAHBI (MOTYJIS).
3.1. O6mias Tpy10€MKOCTh AUCIUILIUHBI (MOIYJIs).

OO6miast TpymnOEMKOCTh AUCIUIUIMHBI (MOIyss) cocTaBisieT 8 3.e. (288
aKaJeMHUYeCcKUX yaca(oB).

3.2. O0bem pmucuMIUIMHBL (Monaynsi) B (opMe KOHTAaKTHOW padOThI
oOyyaronuxcst €  MEJarorM4yecKUMM  paboTHMKaMu W (WIM)  JUIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBUSX,
IPYU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KomuuectBo yacos
Tum yaeOHbIX 3aHATHH Cemectp
Bcero

Ne4 | Ne5

KonrakTHas paboTa rmpy npoBeieHNN Y4eOHBIX 3aHATHH (BCET0): 88 40 48
B TtoMm uncie:

3aHATHS JIEKIIMOHHOTO THIIA 36 16 20

3aHATHS CEMUHAPCKOTO THIIA 52 24 28

3.3. O0beM AUCHUIUIMHBI (MOIyJNsg) B (opmMe caMOCTOSITENbHONW paboThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydYaroImMXCsi ¢
NearornaeckKuMu paboTHUKAMU U (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K peaTi3ariu
oOpa3oBaTeIbHON TPOrpaMMbl HA HWHBIX YCIOBHUSX, TIPU MPOBEICHHUH
MPOMEXKYTOUHOM aTTectanuu coctarisieT 200 akageMuueckux yaca (0OB).

3.4. Ilpu oOy4eHHNH IO MHIUBUIYaIbHOMY YUYCOHOMY IIJIaHY, B TOM YHCIIE TPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET OBITh pean30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTAaKTHOW PabOThl 0O0YydYaIOIMUXCS C MEAArorudecKuMu pabOTHUKAMH U (WJTH)
JUIAMU, TIPUBJIEKAEMBIMH K PeaT3aIliu 00pa30BaTEIHbHOM MTPOTrPaMMBbI HA HHBIX
YCIIOBHSIX, TIPH MPOBEICHUHU TIPOMEKYTOYHOUN aTTECTAIINH.

4. ConeprkaHue JUCIUTUIAHBI (MOIYJIA).

4.1. 3aHATHA TEKOUOHHOT'O THUIIA.




TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

Brenenue. Ponb kypca «ConpoTHBICHUS MaTepUaIoBy B 00pa30BaHUU WHXKEHEpa-
ctpouTtens. ' unore3bl u mpuHUKIbL. Buasl Harpy30k. PacueTHbie CXeMBI.

2 |Hampspkenus, negopmariuu U iepeMeneHus. BHyTpeHHHe yCUns B IOTIEPEYHBIX

CEUEHUSX CTEP)KHEH.

[TocTpoeHuune 3n10p BHYTPEHHUX YCHIIHI. MeTo1 CeUeHU .

Pactsoxkenne u cxxatue crepxkaeit. Hanpsokenust, nedopmaruu. 3akon [Nyka.
Mexanudeckue CBOWCTBAa MaTepualoB. JluarpaMmmel pacTsskeHUs U cxxaTus. PacueTsl Ha
IIPOYHOCTD.

6 |Cratuyecku HEONpeneIUMBbIC 3aJ]au MIPU PACTSHKEHUH-CKATUH.

7 |[eomeTpuyueckue XapaKTepUCTUKH MOMEPEUHBIX cedeHui CTaTuueckrue MOMEHTHI, IICHTP
TsokecTd. OceBbIe U IIEHTPOOEIKHBIE MOMEHTHI MHEPIIUU. MOMEHTBI HHEPIIUU
MPOCTEUIIUX PUTYP.

8 |['maBHBIC MOMEHTHI HHEPIMH. BhuncieHe MOMEHTOB UHEPIIMH MIPH MapalIeTbHOM
IIEPEHOCE U [TIOBOPOTE OCEH.

9 |IIpsimoii n3ru6. OcHOBHBIE OnpeAeNeHUs U TUIIoTe3bl. HopmaibHbIe HanpsHKEeHUsI.

10 |PamumonanbHBIe ceueHus pu u3rude. @opmyina XKypasckoro. [loHsTHE TIEHTpa U3rKOA.

11 |Cnsur u kpyuenue. [lonsatue o yrctom capure. Kpydenue crep:kHeit ¢ KpyTribiM
MONEepEeYHbIM cedeHueM. HanpspkeHus 1 nepeMenieHus Npyu Kpy4eHuu.

12 |CraTudecku HeONpeSTUMBIE 331a91 TIPU KPyUEHUH.

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

14 |HanpspkeHusi B HAKJIOHHBIX TUIOMIAJIKAX MPU TUIOCKOM HAMpPsHYKEHHOM COCTOSHUU.

15 |['maBHBIC HANIPSKEHUS U ONPEICTICHUE MOJOKHUS TI1aBHBIX DKCTpeMalbHbIC
KacaTeJIbHbIC HAIPSKEHUS.

16 |3axiTrounTenbHAS JEKIUS 1o 1-0¥ yacTu Kypca.

17 |[Tepememenus npu uzrnoe. OnpeneneHue nepemMenieHuit npu u3rude. Meron
HEIOCPEICTBEHHOTO UHTETPUPOBAHUSI.

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

19 |Pacyer cTaTndyecKku HEONPEIEIUMBIX CUCTEM IO METOY CHIL.

20 [CnoxHoe conpotuBicHue. [ToctpoeHne smrop.

21 |CnoxHoe conpoTtusieHue. Kocoit u3ruo.

22 |CnoxxHoe comnpoTuBieHHE. BHEIEHTpEHHOE pacTshKeHHe-CkaTue. 1apo ceueHus.

23 |CnoxHoe conpoTuBiaeHUE. M3rubd ¢ kpydeHuem.

24  |OmpenerneHue MepeMelIeHui Mpu CI0KHOM BO3ACHCTBUU.

25 (KpyueHue cTep:KHEH HEKpPYTIIOro MOMepeyHoro ceueHus. JlermmaHanus HeKpyTIbix
cedeHuil npu KpyueHuu. [lonsTue o cBOOOAHOM U cTeCHEHHOM KpydeHuu. CBoOoHOE
KpyUY€HHUE CTEPKHEH CIUIOUTHOTO MPSIMOYTOJIBHOTO CEUEHHUS.

26 |CB0OOIHOE KpyUECHHE TOHKOCTEHHBIX CTepKHEN 3aMKHYTOro npoduist. @opmyna
Bbpenra. PacueTsl Ha TPOYHOCTH M )KECTKOCTb.

27 |Teopuu MPOYHOCTH U TUTACTUYHOCTH.




TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

/T

28 |YCTOWYMBOCTH CXKATBIX CTEP)KHEH. Y CTONYMBAs U HEYCTOWUYNBAsi (POPMBI PABHOBECHSI.
[ToHsiTHE O KPUTHUUECKOM CUJIE IJISl CKATBIX CTEPKHEM.

29 |IIpenens! npumeHuMocTu Gopmy:a Ditnepa u SAcuncokoro. [IpakTuueckue crnocoObl
pacuera C)KaTbIX CTEPHKHE.

30 |I[IpomonmpHO-TIONIEpeuHbIi n3rud. OnpeneneHne HapsHKEHUH U TIepeMEICHHN.

31 |[dwHamuyeckoe NeHCTBUE HArpy3KH. J[BH)KEHUE TEJl C IIOCTOSTHHBIM YCKOPECHUEM.
Junamuueckuii ko3 huimeHT. Y 1apHoe 1eiCTBHE Harpy3KH.

32 |OmnpeneneHue nepeMeieHUH 1 HAPSHKCHUHA Y yIapHOM JIeHCTBUU HAarpy3KU.
33 [3axmrounTenbHAs JIEKIHS MO 2-0i 9acTH Kypca.
4.2. 3aHATHS CEMUHAPCKOTO TUIIA.
JlabopaTopHbIie pabOTHI
Ne
/ HaumenoBanue nabopatopHbix paboT / KpaTkoe coJep:KaHue
/T

1 |WcnopiTanue Ha pacTsDKEHUE U CKaTue CTallb-HOro o0paslia B Ipeenax yrpyrux
nedopmaruii.

2 |W3yuyeHue auarpaMM pacTsHKEHHs MAlIOYTJIEpOAMCTON, JIGSTMPOBAHHON CTAM U UyTyHa.
N3ydeHne quarpamm ckaTusi MaJIOyTJIEPOAUCTON CTaIM, YyT'yHa U IPEBECUHBI.
HcnpiTaHue Ha cpe3 CTalld U IPEBECUHBI.

HcnpiTanue aBytaBpoBoi O6anku Ha u3ru6. Mcneitanue o6pas3iioB Ha KpyueHUe.
Onpenenenue nepemenieHuid B 6anke npu u3rude. OnbITHAas TPOBEpKa 3HAYCHHUS
OTIOPHOM peakluu Hepa3pe3Hoil OalKH.

6 |Hcnbitanue Oanku mpu KocoM u3rude. VMizyuenue pacrpeneneHus HarpspkeHUH B
MOTIEPEYHOM CEUEHUH Opyca MPU BHELIEHTPEHHOM CHKATHH.

HcnpiTaHne TOHKOCTEHHOU TPYOBI Ha CJI0KHOE COMPOTUBIICHHE.

8 |HccnenoBanue sSBICHUS MOTEPU YCTONYUBOCTH CKATOTO CTAJIBLHOTO CTEPKHS B yIIPYToit
cragun. MccnenoBanue paboThl CTEPXKHS MIPU MPOI0JIBHO-TIOTIEPEYHOM H3TrH0e.
[IpaxkTrueckue 3ausaTUs

No .
) TemaTuka NpakTUYECKUX 3aHATHI/KpaTKoe co/iep KaHne
/T

1 |BHyTpeHHUE ycuUIHS B MOMEPEUHBIX CEUCHUAX CTepkHEH. MeTo/ ceueHuit.

2 |Iloctpoenuue 31op BHyTpeHHHUX ycuuil (Nz, Mz).

3 |[Toctpoenune smrop BHyTpeHHUX yemmmid (Mx, Qy).

4 |IlocTpoeHue 3M0p BHYTPTEHHUX YCUIIUH B COCTaBHBIX OalIKax.

5 |Craruuecku HeoNpeaAeTuMbIC 3aJa4H MPH PACTHKEHUU—C)KATUH.

6 |['eomeTpuyecKre XapaKTepUCTHKH MOTIEPEUHBIX cedeHni CTaTn4ecKrue MOMEHTHI, LIEHTP
TsKecTH. OceBble U EHTPOOEKHbIE MOMEHTHI MHEPLIUH. MOMEHTBI HHEPLIMU
MpoCTeUIux QuUryp.

7 |IIpumepsl pacuera 6aIOK O HOPMaJIbHBIM U KacaTeIbHBIM HAMPSKEHUSIM.




TemaTHka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEep KaHNe

/T
8 |Pacuer cTepkHel Ha KpydCHHE.
9 |OmpeneneHue nepeMenieHui B 6aakax METOA0M HEMOCPEICTBEHHOTO HHTETPUPOBAHHUS.
10 |Ompenenenue nepemerienuii merogom Mopa B Oankax.
11 |Onpenenenue nepeMenieHuit MeTogoM Mopa B KOMOMHUPOBAHHBIX CUCTMaX.
12 |Pacuer cTaTHuecKu HEONPEAECIUMBIX OAIOK IO METOY CHJI.
13 |Pacuer cTaTnyecku HEOMPEAEIUMBIX KOMOMHUPOBAHHBIX CUCTEM IO METOAY CHJL.
14 |IloctpoeHue 3M10p BHYTPEHHUX YCUIIMH U ONpe/iesieHUe NepeMEIIeHU B
IIPOCTPAHCTBEHHOM CTEPIKHE.
15 |Omnpenenenue nog0KeHUs HYJEBOM JTUHUU U TIOCTPOCHHUE SITIOPHI HOPMATbHBIX
HaANpPsDKEHUH TpU KOCOM M3rube U BHELIEHTPeHHOM cxkatuu [locTpoenue siapa cedeHus.
16 |Pacuer crulOmIHBIX U TOHKOCTEHHBIX CTEpXKHEH Ha U3rud u kpydenue. [Ipumenenue
TEOPHI MPOYHOCTHU JJISI OLEHKH HECYIe CIOCOOHOCTH CTEPKHEH.
17 |OnpeneneHre KPUTHUECKON HArPY3KH CKATHIX cTepxkHEH. [Togbop ceueHnii cxxaThIx
crepxnaeit mo CHull.
18 |Omnpenenenue HaIpPsHKEHUHN U EPEMEIICHUN TPU TPOJOIBHO-TIONEPEYHOM U3THOE.
19 |Pacuer cTepkHel Ha JMHAMUYECKYIO Harpy3Ky. OnpeaeseHue HaupsHkKeHUH 1
NepEMELLEHUH NTPHU yaape.
4.3. CamocrosiTenbHas padoTa 00y4daroImnXCs.
Ne
Buna camocrosTensHOM paboThI
n/m
1 |IlocTpoeHue 3M0p BHYTPEHHHUX YCHINH.
2 |Pacuert crepkHeil Ha pacTsyKECHHE-C)KaTHe.
3 [Pacur crepxHelt Ha U3rHO U KpydeHHE.
4 |Omnpenenenue HaNpsHKEHUH MPU U3rHoe.
5 |Pacuer craTnuecku HEONPEIETUMBIX CUCTEM.
6 |Pacuer crepkHei Ha CIIOKHOE CONPOTHBIICHHE.
7 |Pacuer crepxHEl HA YCTOWYMBOCTD.
8 [[IpomonbHO-TIONIEPEYHBIN U3THO.
9 |Pacuer Ha yJapHOe ACWCTBUE HATPYy3KH.
10 |[ToxaroroBka K J1abOpaTOpHBIM paboTaMm.
11 | Beimmonnenue pacyeTHO-rpadudecKoit paboThI.
12 | [ToaroToBKa K MPOMEKYTOYHOM aTTECTAIIHH.
13 | [loaroToBka K TEKyIeMy KOHTPOJIIO.

4.4. TlpumepHbIN IEpeUeHb TEM pacuyeTHO-Tpaduueckux padbot
[TocTpouTh SII0pPBI BHYTPEHHUX YCUIIUM.




Pacuer crepkHel Ha pacTsKeHUE-CKaTHE.
Pacur crepxHell Ha U3rU0 U KpydeHHUE.

Onpenenenpue HanpspkeHud npu u3rube. CraTMuecKkd HEOMpPeNeIUuMbIe
CHUCTEMBI.
Pacure cTepkHEN Ha CII0KHOE CONPOTUBIICHUE.

Pacute cTepkHel Ha yCcTOWYUBOCTD. [IpoonbpHO-TIONepeYHbIi U3THO.

5. llepeueHp wu3AaHUN, KOTOPBIE PEKOMEHIYETCS MCIIOJIb30BaTh IIPU
OCBOEHUHU JTUCIHUIUTHHBI (MOTYJIS).

Ne
i bubnuorpaduueckoe onucanue Mecro nocryna
1 Conporusnenue matepuanoB Anekcanapos A.B., Iloramnos HTb MHUUT
B./., Aepxasun b.II. Ctynent , 2012
1 Conpotusnenue matepuaios JIlykssHoB A.M. 'OV , 2008 HTb MUUT

6. IlepedueHb COBpeMEHHBIX TPOPECCHOHAIBHBIX 0a3 JaHHBIX |
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS TPHU
OCBOEHUHU JTUCIUTUTUHBI (MOJTYJIS).

http://library.miit.ru/ - »saekTpoHHO-OMOMMOTEYHAast cucreMa HaydHo-
texHuueckot Oubmuoreku MUUT http://elibrary.ru/ - HayuHO-3JIE€KTpOHHAsS
oubnuoteka. https://cyberleninka.ru/ - HayyHO-3neKTpoHHass OuOIHOTEKA.
https://scholar.google.ru/ - 6ecrniaTHas mouckoBasi CHCTEMa IO MOJHBIM TEKCTaM
HAYYHBIX MyOJIMKAIi BceX GOPMaTOB U JTUCITUILINH.

7. IlepeuyeHb  JUIEH3UOHHOTO H  CBOOOJHO  PACHPOCTPAHAEMOTrO
OpOrpaMMHOTO OOECIICUYECHUs, B TOM YHUCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO /11 OCBOCHHUSI TUCIUTIIIUHBI (MOTYJIs).

Microsoft Office (Word, Excel)

8. OmnmucaHue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIAUMOU IS
OCYIIECTBJICHUST 00pa30BaTEIHLHOTO TIPOIIecca MO MUCIUTLTNHE (MOIYIIIO).

B aynurtopuu nomxeHsl ObITh: MapThl, CTYJbs, CTOJ MPENOJaBaTeNs, Mell,
nocka. [1o BO3MOXHOCTH B ayTMTOPUU HEOOXOAMMO UMETh IMIPOEKTOP C SIKPAHOM.

9. ®opma NpOMEKYTOUYHOM aTTECTALIUM:

3ayeT B 4 cemecTpe.
DK3aMeH B 5 ceMmecTpe.



10. OueHouHble MaTEpHUAIIBI.

OHGHO‘{HLIG MaTCpualibl, MIPUMCHACMBIC IIPpU IMPOBCACHUU HpOMC)KYTO‘IHOﬁ

aTTeCTally, pa3padaThIBAIOTCS B COOTBETCTBHH C JIOKAJIBHBIM HOPMATUBHBIM
aktom PYT (MUNT).
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