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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

JuctunanHa «CoNnpoTHBICHHE MaTepHalioB» BXOJUT B IPOTpaMMy CIELHAIUTETa
«Mapkuieitnepckoe neno» no HanpasiaeHuto 21.05.04 «"opHoe neno» u usyuaercs B 4 cemecrpe 2
Kypca. JucummumHy peamusyer basoBas kadenpa «MamMHOCTPOUTENBHBIE TEXHOJIOTHI.
JucuunnuHa coctouT u3 6 pasnenoB U 20 TeM M HamNpaBlieHa HA M3YyYEHHE METOJOB pacyera
3JIEMEHTOB KOHCTPYKIUH HA MPOYHOCTH, KECTKOCTh U YCTOHYUBOCTD

]_IGJIBIO OCBOCHHUA NUCHUIIIIMHBI ABJISICTCA HpHOGpCTeHI/Ie HAaBBIKOB IIO pacyCTy 3JICMCHTOB
KOHCTPYKIIMH Ha TPOYHOCTh W IHKECTKOCTh IPH MPOCTHIX BUAAX JIePOpPMAIHid, CIOKHOM
CONPOTUBIICHUM M II0 pPacyeTy LEHTPAJIbHO-CKATBIX CTEPKHEH Ha YCTOMYHMBOCTb, YMECHHUE
aHAIM3MPOBATh PE3YNbTaThl CBOMX pAacyeTOB M JejaTh 10 HUM IPAaBWIBHBIE BBIBOJIBI M
3aKIIIOYCHHUA; TMPOBCACHUC TICPBBIX OSKCIICPHUMCHTAJIbHBIX I/ICCHG,[[OBaHI/Iﬁ B JIa60paT0pHBIX
YCIIOBUSIX TI0 ONPENEIICHHI0O MEXaHWYECKUX XapaKTePUCTUK MAaTepUalioB M HPOBEPKE THMIIOTE3
HCIIOJIb3YCMBIX B COIIPOTHUBJICHUN MAaTCPUATIOB

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoenne nuciuIUMHBL «COMPOTHBIICHNE MAaTEPHUAIOB) HAIMPABICHO Ha (DOPMHUPOBAHHE Y
oOyJaromuxcst caeayonuX KOMIETEHINH (4acTH KOMIETSHIINH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWuxcs npu 0c80eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

Indp Kommerenuus HNuauxaTopsl AOCTH:KEHUS KOMIeTeH MM
(B paMKax JaHHOH THCUUTUIMHEI)
Crioco0eH oCyIIecTBIATh VYK-1.1 Anamm3upyer 3agady, BHIICII ee 0a30BbIe
KPUTHYECKUH aHAIN3 COCTAaBIISIOLINE;
VK-1 MPOOJIEMHBIX CHTYyalllil Ha VK-1.2 OcyH.EeCTBJ'IHeT MTONCK WHPOPMALIUH JIJISI PEILICHHS
OCHOBE CHCTEMHOTO NOAX0/a,  |IIOCTaBJICHHOW 3a/1auy 110 PA3IMYHBIM THIIAM 3aIIPOCOB;
BBIPa0aTHIBATH CTPATETHUIO VK-1.3 [Ipennaraet BapuaHThl pEIICHUS 3a]]a91, aHATU3UPYET
JercTBuil BO3MOYKHBIE TTOCIIEICTBUS MX MCIOIH30BAHNUS;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JNuctunnuaa «ConpoTUBIIEHHE MaTepUalioB» OTHOCHUTCS K 00s3aTelbHOM yacTu Oyioka 1
«ucrumnnunel (Moaynn)» 00pa3oBaTeNbHON MIPOrpaMMBbI BHICIIIET0 00pa30BaHUS.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIEro 0Opa30BaHUS OOydarolIMecs TakKKe
OCBaMBalOT JApyrue JUCHUIUIMHBI W/MIM  TPAKTHKH, CIHOCOOCTBYIOUIME  JIOCTHKEHHUIO
3aIJIAHUPOBAHHBIX PE3YJIbTATOB OCBOEHUS AUCUMILINHBI « COMPOTUBIIEHNE MaTEPUATIOBY.

Tabnuya 3.1. Ilepeuenv xomnonenmose OIl BO, cnocobcmeyiowux 00CMUNCEHUIO
3anIaHUPOBAHHBIX PE3YIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpenmecTByromme Ilocaenyrwomue
HIngp Hanvenosanue uncfmz:mnﬂuylmolzl:ynn, I[l/lClll/ll'lJ]l/l}lll}]:l/l\l':IOZIy.]'lPl,
KOMIIETeHIINH . %
NPaKTUKH NPAKTUHKH

CriocobeH oCyIecTBIATh ONEeKTPOTEXHHUKA,;

KpPUTHYECKUH aHAIN3 TeopeTnueckass MEXaHUKa;

VK-1 NpOOJIEMHBIX CUTYyaluii Ha Xumusi;

OCHOBE CUCTEMHOTO dusnka;
MOJIX0/1a, BRIPA0ATHIBAT Bricmas maTeMatuka;

CTPATEruio AeUCTBUN

* - 3aIOJHSIETCS B COOTBETCTBHU ¢ MaTpuiei komnereHmii 1 CYIT OIT BO
** - 3JIeKTHBHBIC JUCUIUILINHBI /TIPAKTUKA




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI « COMPOTUBIICHUE MAaTEPHATIOBY COCTABIISCT «3% 3a4ETHBIC SAMHUIIBL.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CeMec:p(-Bl)
Konumaxmmnas paboma, ax.u. 51 51
Jlexru (JIK) 17 17
JlabopaTopusie pabotsl (JIP) 0 0
[TpakTnyeckue/cemunapckue 3ausrus (C3) 34 34
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 48 48
Koumponw (sx3amen/3auem c oyenkou), ax.u. 9 9
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.u. 108 108
3a4.e/l. 3 3




5. COAEP) KAHUE JUCIUAIIJIMHbI

Tabnuya 5. 1. Coodepoicarue oucyuniunsl (MoOyis) no udam y4eOHou pabomol

Bun
Homep HaumenoBanmue pasgeia .
HaumeHoBaHmne TeMbI Copep:xanue TeMbl y4eOHo
pasiena AUCHHUTLIUHBI «
padoThI
OCHOBHBIE TIOHATHA: TIepeMeIIeHs, AedopMarin (JITHEHHBIe U
BBezneHue B COMPOTHBICHUE MAaTEPHUAIIOB: YTIJIOBBIE), YIPYTOCTh U MIACTHIHOCTh. [ MIIOTE3BI CIUTONTHOCTH,
1.1 nIedopManny, yupyrocTh, IIACTHIHOCTB, OJIHOPOAHOCTH, U30TPOMHOCTU. MeToA ceueHU Isl OnpeieeHUs JIK, C3
BHYTPEHHHUE yCIIINS BHYTpeHHHX ycuiui. [ToHsTHE HanpsoKeHnH (HOpMabHBIX U
KacaTeJIbHbBIX).
OCHOBHBIE TTOHATHSA OmnpeneneHne CTaTHYECKOT0 MOMEHTA IIIOIIA/IH, TIOJIOKCHUS
I'eoMeTprueckne XapakKTepPUCTHKU TTIOCKUX .
COTIPOTHBIICHHS MaTePHAJIOB. N HEHTpa TSHKECTH U TIaBHBIX IIEHTpaJIbHBIX ocell. OceBrle,

Pazgen 1 1.2 CEYCHUI: CTaTUYECKHUE MOMEHTBI 1 MOMEHThI JIK, C3
I'eomerpuueckue B— LEHTPOOEIKHBIC U MOJSIPHBIE MOMEHTBI HHEpIUH. PopMyIIBI ISt
XapaKTepUCTUKU CeUSHHUH P HPOCTBIX CEYCHUH (TIPSIMOYTOJBHHUK, KPYT, KOJIBIIO).

®dopmyIibl MpeoOpa3oBaHKs MOMEHTOB HHEPLIMH TIPH MapajuIeIbHOM
nepeHoce ocelt (teopema IlITeitHepa). 3aBUCUMOCTH IIPU TOBOPOTE
3aBHCUMOCTH MEXJIy MOMEHTaMH UHEPIUH N
1.3 . |ocel, MOHSATHE TTIAaBHBIX MOMEHTOB HHEpINH. OmpeneneHue JIK, C3
[IPU HapajjIeIbHOM IIEpeHOCe U IIOBOPOTE OCei .
MOJIOKEHUS TIABHBIX OCeH U TJIaBHBIX MOMEHTOB HHEPIMH JJIS
CJIOXHBIX CEUCHHH.
[MocTpoenue smop npoaossHBIX cuil. HopMalibHbIe HarpsHKeHUs,
[TpononbHBIE CHITBI, HANPSDKEHUS U MX pacrpeeNeHne 1o CeYeHu0. 3aKoH [ 'yka B aOCOIIOTHOM 1
2.1 nepopManny MPH PacTHKEHUU-CKATHN. 3aKOH |OTHOCHUTENFHOU (hopMax. MoIysb YIPYTOCTH IIEPBOTO POJIA. JIK, C3
I'yka Onpenenenue nepeMereHni nonepeynsx ceueHuil. Hanpsokenus
Ha HaKJIOHHBIX TUIOIIAJIKAX.
JmarpaMma pacTspKeHUS! MATKOHM yTIIepOIUCTON CTANIN: 30HBI
TIPOTIOPIIMOHANBHOCTH, TEKYYECTH, YIPOYHEHHS U pa3phiBa.
Pacrsyxenue u cxxatue Juarpamma pactsikeHus. XapaKTepUCTUKU POropit » TEKY » YT pasp

Paznen 2 XapaKTepUCTUKHU MPOYHOCTH (TIPeIeNbl MPOMOPIIMOHATIBHOCTH,

HpSMBIX OpyCheB 2.2 |IpOYHOCTH U TUIACTUYHOCTH. Y CJIOBUE JIK, C3

DOUHOCTH TEKy4eCTH, IPOYHOCTH) U INIACTHYHOCTH (OTHOCUTENIBFHOE
p YAJIMHEHHUE U Cy)KEeHHue). Y CJIOBHE MPOYHOCTH U TPH THIA 33a]a49 Ha
MIPOYHOCTb.
ITonsiTHE CTaTUYECKON HEONIPEAEIUMOCTH, CTEIIEHb
)3 CraTH4YecKH HeOolpeIeIMMbIe CHCTEMBI IPH HeomnpenemmumocTi. CocTaBiIeHNEe YpaBHEHIH COBMECTHOCTH K. C3
’ pacTsKEHUU-CKATHU nedopmanmii. Pacuers! Ha cnitoBble, TEeMIEpaTypHbIe 1 MOHTaXKHBIE ’

Bo3aeHcTBUsL. [IpuMepsl peleHyst TUIOBBIX 3a/a4.
JIuneiiHoe, TUIOCKOE U 00BEMHOE HAIPSHKEHHOE COCTOSIHUE.

Pasen 3 Hanpsxennoe cocrosiHue, 31 Bunel HanpsikeHHOrO coctosiHus. Kpyr Mopa. |HanpsiokeHus Ha HaknoHHBIX muomankax npu miockom HC. Kpyr K. C3
TEOPUU IIPOYHOCTHU U CABUT ’ O060061menHsIi 3akoH ['yka HanpspkeHnit Mopa. O6006mennsIi 3akoH ['yka s oosémuoro HC. ’

[NorenumanbHas SHeprus neopManyy u e€ cocTaBIsIOIINe
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(m3meHeHue 00bEMa U popMel).

32

TeopI/m MMPOYHOCTHU IPHU CIOKHOM
Halps’KEHHOM COCTOSAHUHU

Knaccuueckne Teopun NpoYHOCTH: TEOPHSI HAMOONBIINX
HOpMaJIbHBIX HanpspkeHui (I), HanGoabIINX TUHEHHBIX
nedopmanwmii (II), Haubonpumx kacarenbubx Hanpspxenuit (111),
sHepreruueckas (IV). IlonsaTie 0 COBpeMEHHBIX TEOPUIX
HNPOYHOCTH. Y CIIOBHS IPOYHOCTHU IS XPYNKHUX M ITACTHYHBIX
MaTEpHAJIOB.

JIK, C3

33

Uucrslil cnBur. 3akoH ['yka npu casure.
Pacuersl Ha TPOYHOCTH

[NoHsATHE YHCTOrO CABHUIA, HAMIPSIKEHHOE COCTOSHKE TIPH C/IBUTE.
3akon ['yka npu cABUTE, MOYJIb C/IBUTA, CBSA3b MEXKIY MOIYJISIMUA
yrnpyroctu. PacyeTHpie 3aBUCMOCTH JJIsI 3aKJICTIOYHBIX, CBAPHBIX
OONTOBBIX COCTMHEHUH (Cpe3 U CMATHE).

JIK, C3

Paznen 4

Kpyuenne npsimeIx 6pycbeB

4.1

KpyTsmme MOMEHTHI 1 HanpsDKEHHUS IPU
KPY4EHHH KPYTJIBIX BaJOB

[MocTpoenue 3mop KpyTamux MoMeHTOB. PopMyIia KacaTenbHBIX
HaNpspKeHUH MIPU KPy4YeHUH (BBIBOJ U3 TUIIOTE3bI NIOCKUX
CEeUeHMIT). DIropa HaNPSHKCHUN TI0 CEYCHUIO. Y CTIOBHE TIPOYHOCTH
JUIS BAJIOB KPYTJIOTO M KOJIBLIEBOTO CEUEHHS.

JIK, C3

4.2

3axoH ['yka npu kpydeHuu. YcioBue
KECTKOCTHU. | TaBHBIE HANPSHKEHUS

3axoH ['yka Ipu Kpy4eHUH: B3aUMOCBS3b KPYTSIIET0O MOMEHTA,
yTia 3aKpYYUBAHUSA U )KECTKOCTH CE€UYEHUs. Y CIIOBHE KECTKOCTU
Basa (OrpaHUYEHUE yIJIa 3aKPyUYNBAHUS Ha €TUHUILY JUTHHBI).
I'maBHBIE HANIPSKEHUS IPU KPYUIEHUH (pacTspkeHue moj 45°,
cxarue nox 135°).

JIK, C3

43

CraTH4yecKH HeolpeIeuMble BAIIbI IIPH
KpY4YeHUU

Pacuer cratnuecku HCONPEACTNMBIX BAJIOB C HECKOJIbKUMHU
3aKPCIICHHBIMH KOHIIAMU WUJIU TPOMEXKYTOUYHBIMU HArpys3KaMu.
CocraBiieHHe ypaBHeHI/Iﬁ COBMECTHOCTH YTJIOB 3dKpYUHBaHUA.
HpI/IMepBI peuicHus 3a4a4 AJisd CTYNCHYAThIX BaJIOB.

JIK, C3

Pazpen 5

ITnockuit m3rud mpsaMeIx
CTEpIKHEN

5.1

BHyTpeHHME ycuiHs IpH TUNIOCKOM H3Tnoe.

[octpoenue smrop Q u M

OmnpeneneHre monepevHon cHuTbl Q 1 n3rudaronero MoMeHTa M.
Huddepernnansapie 3aBUCHMOCTH MexkIy Q, M 1 pactpeneneHHON
Harpy3koii q. [IpaBuna moctpoenus smrop Q 1 M 11st 6anok u
CTaTUYECKHU ONpeaeNuMbIX paM. KOHTpoib NpaBuIbHOCTH 3MI0P.

JIK, C3

52

HOpMaHBHBIe 1 KaCaTCIbHBIC HAIPSKCHUA IIPU

n3ruoe. Y CioBUs MPOYHOCTH

YucTelid M3rub: rumnoTesa miIoCKux ceueHuH, popmyna Hasbe s
HOPMAaJIbHBIX HarpshkeHuid. KacaTenbpHble HANPsHKEHUS TIPH
noriepevHoM m3rube (popmyna . 1. XKypasckoro). Dmopsl 6 U T.
Y CIIOBHS TPOYHOCTH 110 HOPMAIBHBIM U KacaTeIbHBIM
HanpspxeHusaM. [lonbop cedenuii 6aok.

JK, C3

5.3

Iepememenus mpu U3rude: METOIBI
OTIpeieNIeH s MPOTHOO0B U YTIIOB TOBOPOTA

HduddepernnansHoe ypaBHEHNE H30THYTOH OCH Oaykn. MeTton
HEMOCPEACTBEHHOTO MHTCTPUPOBAHNA. MCTOJI Ha4daJIbHBIX
apaMeTpoB JJIsi 6aJIOK C HECKOIBKUMH y4acTKaMHu. Y CJIOBUE

JIK, C3
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xecTkocTH 0anok. Teopemsl bertn u Makcgemna. @opmyna Mopa u
npaBuwio Bepelarusa 1y BIYMCICHNS IEPEMEILICHUN.

54

Craruydecku Heonpenenumble 0anku. banku Ha
YIpyroM OCHOBaHUU

CTeneHb CTaTUYECKOM HEOIPESIUMOCTH it 0aok. PackpeiTie
HEOIPEICIIMMOCTH METOJIOM YPaBHUBAHUS MEpPEeMEIICHU (MeTo
cui). BeiOop nmuraux cBsizeil. bamku Ha ynpyroMm OCHOBaHHH:
runote3a Bunkiepa, nuddepeHnnanbHoe ypaBHCHHE, PEIICHUES I
0CCKOHEUYHO JUTHHHBIX M KOPOTKHUX 0aJIoK.

JIK, C3

Pasnen 6

CrnoxHOe CONPOTUBIICHUE U
YCTOWYUBOCTb CTEPIKHEN

6.1

Kocoii m3rud 1 BHEIEHTPEHHOE pacTsDKeHHUE-
CoKaTHe

Kocoif n3rn6: paznoxeHue Ha 1Ba MPSIMBIX W3rH0a, OIpeIeIICHNE
HaIpsDKEHUN U MOJIOKEHUSI HEUTpalbHOH JIMHUU. BHENIEHTpeHHOe
pacTshKeHHe-CKaTHE: HalPSDKEHUS, SIOPHI, YCIOBHE IPOYHOCTH.
Snpo cedeHus Ui XPYNIKHX MaTepPHaNIOB.

JIK, C3

6.2

CoBMecTHOE AeHCTBHE U3rH0a 1 KPYUCHUS.
Pacuer BanoB

Pacuér BasioB Ha MPOYHOCTH NMPH OJHOBPEMEHHOM JCHCTBUHU H3rHOa
" kpy4eHus. [IpuBeneHNe HANPSHKEHHOTO COCTOSTHUS K
SKBHBAJICHTHOMY HaNpspKeHHUIo 1o runote3aM npogroctd (111 u IV).
IIpumeps! pacy€ra BajgoOB ¢ OJIHUM U JIBYMS KOJIECAMU.

JIK, C3

6.3

YCTONYNBOCTD IIEHTPATIBHO-CKAThIX
crepxHel. Kputnueckas cuna

[TonaTue nNpo0IbHO-NIONEPEUHOT0 U3ruba U noTepu
ycroitunBocti. opmyna Ditnepa 1 KPUTHUECKOW CHITBI ITPH
ruOKkux crepxusix. [Ipeaessl npuMeHUMOCTH (GOpMYITbI Ditiepa.
dopmyna SICHHCKOTO [T CTep KHEH cpeHeil THOKOCTH. Y clIoBHe
YCTOWYMBOCTH ¥ KO3 DUIIMEHT CHUIKEHHS JOITyCKaeMOro
HaNpsHKEHUs.

JIK, C3

6.4

Pacuer c)xaThIX cTOEK Ha yCTOHYUBOCTb.
[Tpumeps! pemenust 3a1a4

INocnenoBatebHOCTD TOAO0PA CEUEHUS IEHTPAJIbHO-CHKATBIX
CTep>KHEH (METO]I MOCIeJ0BAaTENbHBIX IPUOIIKEHNH). YUt
croco0a 3aKkperieHust KOHIOoB. IIprMeps! pacuéra AepeBsSHHBIX,
CTAIBHBIX ¥ YYT'YHHBIX CTOeK. CpaBHEHHE PACUETOB 110 MPOYHOCTH
U YCTOHYHMBOCTH.

JIK, C3

* - zamomasiercst Tonbko Mo OUHOM dopme obyuenus: JIK — rexyuu,; JIP — nabopamoprule pabomei;, C3 — npakmuueckue/ceMunapcxue 3ansamus.




6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

CrnenuajJu3supoBaHHOe
yueOHOe/1abopaTopHOe
odopynoBanmue, [10 u
MaTepHaIbI 1JIs1 0CBOECHHSA
AUCHUTLITUHBI
(mpu HeOOXOAUMOCTH)

JlexkimoHHas

AynuTopust U IPOBEICHUS 3aHITUI
JICKIIMOHHOI'O TUIIa, OCHAIllCHHAasA
KOMILIEKTOM CIEIMaIM3UPOBAHHON MeOeIH;
JIOCKOM (9KpPaHOM) U TEXHUYECKUMU
CpeACTBaMHU MYJIbTUME/INA TIPE3CHTAIHH.

JlaGopaTtopust

Aynuatopus TSl IPOBEICHUS JTA00PaTOPHBIX
paboT, MHINBUAYAILHBIX KOHCYJIbTAIINH,
TEKYIIETO KOHTPOJIS ¥ IIPOMEKYTOTHON
aTTECTallMd, OCHAIIIEHHAs] KOMILIEKTOM
CHeIUaIu3UPOBAHHON MeOen U
00opyI0BaHUEM.

Cucrema
TeH3zoMeTpupoBanus K732,
paspeiBHas MamuHa P20,
nabopaTopHbIe YCTAaHOBKHU
JUISL UICIIBITAHHUH 0aJloK B
YCIIOBUSX YUCTOTO U KOCOTO
n3ruda

CemuHapckas

AyauTopus 1Sl IPOBEICHUS 3aHATUN
CCMHUHAPCKOI'0 TUIIA, TPYHIIOBBIX U
WHJIMBHU1yalbHBIX KOHCYJIbTALNI, TEKYILETO
KOHTPOJIA U MPOMEKYTOYHOM aTTECTALUH,
OCHAILIEHHAs] KOMIUIEKTOM
CHeIUaTu3UPOBAHHON MeOen U
TEXHUYECKUMH CPEJCTBAMHU MYJIbTUMEANA
IIPE3EHTALNMN.

Jns
CaMOCTOSITEIbHON
paboTsl

AyIuTOopus Ul CaMOCTOSITENIbHONW paboThI
oOydJaronuxcsi (MOXET UCIOJIb30BATHCS IS
MIPOBE/ICHUS] CEMUHAPCKUX 3aHATUH U
KOHCYJIBTAINi ), OCHAIIEHHAS KOMIIEKTOM
CreLMaIU3UpOBaHHON Mebenu 1
KoMibroTepami ¢ gocrynoM B SUOC.

* - ayANTOpUS YISl CAMOCTOTEIbHON padoThl oOy4atomuxcs ykassiBaercsi OBSA3ATEJIBHO!
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