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PABOYASA NPOrPAMMA YYEEHOW I,IJ,I/ICLI,I/IIJIJ1I/IHbI
51.0.31 ConpoTtnBneHne matepuasnos

1. Wncp v HamumMeHOBaHMe HanpaBfieHUs1 NOAroTOBKU/cNeunanbLHOCTH:
01.03.03 MexaHuka 1 maTemaTnyeckoe MoaenmpoBaHue

2. Mpodunb nogrotroBku/cneymnanmsaummn: KoMnboTEPHBLIN UHXUHUPUHT B MEXaHWNKE
CMAOLWHbIX cpes,

3. Keanudukauums (cteneHb) BbINnyCKHUKa: bakanasp
4. ®opma obpazoBaHua: OyHas

5. Kacheapa, oTBevarowas 3a peanusauuio QUCLUMNIUHBI: MexaHuKM U KOMNbIOTEPHOro
MOZenMpoBaHus

6. CocTtaBuTEenu nporpaMmmbil:
UeboTapeB AHgpen Cepreesud, kaHangat gus-mat. Hayk, goueHT, dakynstet MMM,

kadbegpa MnkKM
7. PexomeHgoBaHa: HMC dakynbteTta NMM npoTtokon INe5 ot 22.03.2024

8. YuebHbIn roa: 2026 - 2027 CewmecTp(-bl): 6



9. Llenu 1 3agayun y4eb6HOM ANCLUUNIINHDI:

Lenn n 3agaun yyebHOW AUCLMNIMHLI: HayYUTb CTYAEHTOB BageTb TeopeTU4ecKum
mMaTepuanoMm, MeToAaMu MpOCTbiX MNPUEMOB pacyeTa TUMUYHLIX, Hambornee 4acto
BCTPEYaloLLMXCA 3NIEMEHTOB KOHCTPYKLMU. N3yyeHne Kypca Npu3BaHO BBECTU CTYAEHTOB B
KPyr 3HaHWM OCHOBHbIX TMMOTE3 W METOAOB pacyeTa Ha MNPOYHOCTb W XECTKOCTb
311EMEHTOB KOHCTPYKLNNA.

3apgaum  y4yebHOM  OUCUMNMMHBLI:  HayyYuTb  CTYAEHTOB BrafeTb  TeOpeTUYEeCKUM
mMaTepuarnoMm, ymeTb ¢OpMynuMpoBaTb W [JoKasblBaTb OCHOBHbIE Kraccuyeckue U
COBpPEMEHHbIE pesynbTaTbl COMPOTUBMEHUA MaTepuanos, BrnageTb HaBblkaMW peLUeHus
Knaccuyecknx 1 COBpEMEHHbIX MpUKIagHbIX 3agad.

10. MecTto y4yebHOM AucuuMnnuHbl B cTpyktype OIOM: yuyebHaa aucumnnuHa
OTHOCUTCS K obsa3aTensHon Yactn brnioka 1 OCHOBHbIMU TpeboBaHUAMUN ABMAIOTCS 3HAHUS
TEOpeTUYECKON MeXaHWKW, MaTeMaTU4ecKux mogernen MexaHuku aedopmMmpoBaHHOro
TBEpOOro Tena, Teopuu YNpyroctu, Teopunm OBbIKHOBEHHBLIX AuddepeHunanbHbIX
ypaBHEHUN, MaTeMaTMYECKOro aHann3a n ypaBHEHUN B YaCTHbIX MPOU3BOAHbIX.

11. KomneteHumn oOGyyarouwerocsi, copmMmupyemblie B pe3ynbTaTe OCBOEHUA
OUCUMNIINHBI:

Kog HasBaHne Kog(bl) | MHankaTop(bl) [NMnaHnpyemble
KOMNeTeHumm pesynbtaTbl 06y4YeHus
OrllK-1 | CnocobeH OrlK-1.2 | NpumeHsieT 3HaTb: MpumeHeHne
ncnonb3oBaTb CUCTEMHbIN OcHoBHbIX ®dopmyn ansd
dyHOaMeHTarnbH noaxon n | pacyeta NPOYHOCTH
ble 3HaHKS, mMaTtemMaTuyeckme KOHCTPYKLNN OCHOBHblE
NosTly4YeHHbIE B MeToAabl B | METOAMKM NOCTPOEHUS
obnactu dopmanusauyum 3agad MEXaHUKN
MaTemMaTU4eCcKnx peLeHuns aAedopmMmnpyemoro
N eCTECTBEHHbIX npuknagHblx 3agad | TBepAoro tena
HayK, B
npodeccnoHanbH YMeTb: MpuMeHAaTL
Ol JesTernbHOCTH MeTogbl ConpoTuBneHus

MaTtepuanoB aons pacyeta
MPOYHOCTU KOHCTPYKLIUM

Bnapets: AnnapaTtom
pacyeTa NPOYHOCTU
KOHCTPYKLNN
COBPEMEHHbLIMM MeTo4aMM
MaTemMaTU4YecKoro
MOAENMpPOBaHNSA npwm
aHanuse rnobanbHbIX
npobnem Ha OCHoOBe
rny6oknx 3HaHUN
MeXaHMUKN
aedopmMmpyemoro
TBEPOOro Tena,
dyHOaMeHTarbHbIX
MaTeMaTU4YeCcKnx
OVUCLUNNINH n

KOMMNbIOTEPHbIX HayK




Orl1K-3 | CnocobeH
NCnonb30BaTb
MeToabl
domsnyeckoro
MOAENMPOBaHUs
N COBpPEMEHHOE
3KCNnepuMeHTanb
Hoe
obopynoBaHne B
npodeccnoHanbH
oW OesTernbHOCTH

OlK-3.1

Vcnonbsyet
mMeToAbl
domsnyeckoro
MOLENNPOBaHUA 1
COBpeMeHHOoe
3KCnepumMeHTanbH
oe obopynoBaHus
ans nonyyeHns
HeobXxoaAnMbIX
AaHHbIX

3HaTb: MpumeHeHne
OcHoBHbIX  dopmyn and
pacyeTa NPOYHOCTU
KOHCTPYKLUK OCHOBHbIE
METOANKN NOCTPOEHUS
3agau MEXaHUKN
nedopmMmpyemoro

TBEpOoro Tena

YMeTb: MpymeHATb
MeToabl ConpoTuBneHus
MaTepuanoB gns pacdyeta
NPOYHOCTU KOHCTPYKLMK

Bnagetb: Annapartom
pacyeTa NPOYHOCTU
KOHCTPYKLNN
COBPEMEHHbIMM MeTo4aMu
MaTeMaTnyecKoro
MOAENMpOBaHUs npu
aHanuse rnobanbHbIX
npobnem Ha OoCHoBE
rny6oknx 3HaHU1
MEXaHUKN
aAedopmMmpyemoro
TBEPAOro Tena,
dyHOaMEHTanbHbIX
MaTemMaTU4YeCKnX
ANCUMNNWH n

KOMMNbIOTEPHbIX HayK

12. O6bem AMcuMniivHbl B 3a4YeTHbIX egMHUUax/yacax B

nnaHom — 4/144

cooTBeTCTBUU C y‘-IGGHbI M

Popma NpOMEXyTOUYHON aTTecTaLunmn(3a4yem/3K3amMeH) 3K3aMeH
13. TpyaoeMKocTb No Buagam y4ebHomn paboTbl
TpynRoeMKOCTb
Mo
Bua yye6Hom paboThbl Bcero | cemecTpam
Ne 6
KoHTakTHas paboTa 64
nekuum 32 32
B Tom yucne: npakTuyeckue 32 32
nabopaTtopHble
CamocTtosaTenbHasa pabora 44 44
NMpomexyToyHaa aTTrecTauus 36 36
Utoro: 144 144

13.1 CopepxaHue pa3genoB QUCLUNIINHDI:



Ne
n/n

HaunmeHoBaHue
pasgena gucumniunHbl

CopaepxxaHue pasgena guCUMnnHbI

Peanunsauusa
pasgena
OVUCLMNINHDI C
NOMOLLbIO OHMaWH-
Kypca, QYMK

PacTskeHune-cxaTtume

3agaun npegmeta
«ConpoTusnexue MaTtepuarnoBy.
Paboune runotessbl.

MoHaTue 0 HaNPsH>KeHUsIX,
aedopmaumsx, nepemMeLLeHnsXx.
3akoH Nyka.

CBs3b  MexXay HanpsbkeHusMn ¢
BHYTPEHHUMM CUNOBbIMU
dhakTOopamu.

BHyTpeHHMe cunoBble akTopbl W
mMeToa ux onpegeneHus. CaAsb
Mexay HanpsHPKeHNAMM n
BHYTPEHHUMM CUNOBbLIMMU
drakTopamu.

HOwnarpamma pacTsHKeHUS.
MexaHu4eckne XapaKkTepUCTUKN
MaTepuanos. [onyckaemble
HanpsHKeHUs.

PacyeTbl Ha NPOYHOCTb U XKECTKOCTb
Npu OCEBOM PaCTSXKEHUU - CXaTUMN.
BHyTpeHHMe cunbl. [onyckaemble
HanNpsHKeHUs.

MoTeHunanbHas 3Heprus
nedopmauyum npu 0CeBOM
pacTsHKEHUN - CKaTUN.

HanpsikeHus no HaKNOHHbIM
nnowaakam npu OCEBOM
PacTSKEHUU - CKaATUN.

[MaBHble nnowWagknm u rnaBHble
HanpPsHKeHWS. HanpsbkeHna  no
HaKMNOHHbIM nnowagkam npu
NSIOCKOM Hanps»KeHHOM COCTOSIHUM.
Bugbl HanpsXeHHOro COCTOSHUA.
Teopun (runoTesbl) NPOYHOCTU N UX
NpUMeEHeHue.

HanpsxxeHna v pgedopmauuum npu
NSIOCKOM Hanps»KeHHOM COCTOSIHUM.
O606LeHHbIN 3aKkoH [Myka.
"padomyeckoe onpenenexue
HanpsKeHWn npwm NSIOCKOM
HanNpPs»KeHHOM COCTOSIHUM.

https://edu.vsu.r
u/coursel/view.p
hp?id=8272

KpyyeHue

OnbITHbIE AaHHbIE O CKpy4MBaHUK
CTEPXXHEW KPYrNoro nonepeyHoro
ceyeHus.

BbiBOO dhopMynbl Ans KacaTenbHbIX
HanpPs>KeHUM Npu KpyYeHUn.
HanpsikeHnsa u pgedpopmaumn npwm

https://edu.vsu.r
u/course/view.p
hp?id=8272




Kpy4yeHun. BeiBog coopmyrbl.

YcnoBus NPOYHOCTU W KECTKOCTU
npu KpydeHuu. [locTpoeHue antop
KpyTALWeEero MOMeHTa U YInoBs

3aKkpy4MBaHus.

MoTeHuunanbHas 3Heprus
AecopMaLmn Npu KpyveHuu.
CrtaTnyeckm Heonpeaenuvble

cuctembl. Pac4yeT no aonyckaemMbiM
HanpaxeHnam 1 paspyliarolinm

Harpyskam.
CraTtnyecku Heonpeaoenumblie
CUCTEMBbI. Mpoctenwne BMObI
CUCTEM PaCTSDKEHUS - CXKaTUS.
CtaTtnyecku Heonpeaenumble
cuctembl. OcobeHHOCTM  paboThl
cTaTU4ecKn HeonpeaennuMbIX
CUCTEM.

N3rmo

[eomeTpnyeckne  xapakTepuUCTUKK
NIOCKMX CeYeHun. [MnaBHble ocn U
rMaBHble MOMEHTbI MHEPLINN.
M3meHeHne MOMEHTOB NHepLMK Npu
noBopoTe n napannenbHOM
nepeHoce ocemn.

[eomeTpnyeckne  xapakTepuUCTUKK
NPOCTENLLMX CeYeHUn. BblumcneHune
rMaBHbIX LEeHTpanbHbIX MOMEHTOB
NHEepLMN CAOXHBbIX ouryp.
OnpegeneHne BHYTPEHHUX CUMOBbIX
rakTOpOB NPU NPSIMOM NOMNEPEYHOM
narmbe.

OcHoOBHble MNpaBuia NOCTPOEHUSA U
KOHTPOnS NOCTPOEHUS anop
BHYTPEHHMX CUNOBbLIX haKTOPOB Npwu
NPSMOM nonepeyHom narmbe.
HopmanbHble  HanpsbkeHua  npu
narnde. BeiBog hopmyribl.
OvdepeHunaneHble 3aBUCUMOCTHU
npu un3rmbe. BbiBog dopmyn.
[MokaszaTb MX WUCMNONb30BaHME Ha

npumepe.
YcrnoBre NpoYHOCTU Npu n3rnbe no
HOpMaribHbIM HanpPsHKeHNAM.

PauunoHanbHble cevyeHusa 6anok npu
narmbe.

KacatenbHble  HanpsbkeHuss  npwu
nonepeyHom msrmbe.

HopmanbHble n KacaTernbHble
HanpsbkeHust npu nsrnbe.

YcnoBusi NPOYHOCTY Npu n3rnbe.
MepemelyeHns npu narnbe.
OunddepeHumansHoe  ypaBHeHue

https://edu.vsu.r
u/course/view.p
hp?id=8272




N30rHyTom ocu 6anku.
OnpepeneHve nepemeleHun npwu
narnde. Ycrnosume XeCcTKOCTU.
OnpeneneHve nepemMeLweHnn npwm
narmnde METOAOM Ha4anbHbIX
napameTpoB.

Teopembl 0 B3aMMHOCTM paboT n o
B3aMIMHOCTU NEpPEMELLEHN.
OHepreTnyeckme MeToabl
onpegeneHns nepemMeLleHnin npu
narmde. WHterpan Mopa. lNpaBuna
ncnonb3oBaHMs WHTerpana Mopa
Ana onpefeneHns nepemMeLeHun.
Mpumep pacyeTa.

13.2 Pasgenbl aucumniivHbl U BUAbl 3aHATUNA:

Ne nekuun | Mpaktm | CPC | Becero
n/ | HamumeHoBaHue pasgena AUCLMUNIUHbI yeckue

n

1 PacTtsxeHue-cxartve 8 8 12 28

2 KpyyeHue 8 8 12 28

3 N3rn6 16 16 20 52

14. MeToanyecKkue yKkasaH1Msa Ans ooy4aroWmxca Nno 0CBOEHUIO AUCLUNIIUHDI
(pekomeHOayuu oby4arouumMcsi o 0C80EHUK OUCUUMNIUHBLI: yKazaHue Hauboree CroXHbIX
pasdesnios, paboma C KOHcriekKmamu JneKuul, [pe3eHMauyUoOHHbIM Mamepuarsiom,
pekomeHdayuu ro 8bIMOSIHEHU Kypcoeol pabomsl, o op2aHu3ayuu camocmosimeribHou
pabomsi rno ducyurniuHe u op)

OcBOoeHMe AOUCUMNIIMHBLI  BKMAOYAET JEKUMOHHbIE 3aHATUS, NpakTudeckne paboTbl
obyuaromxca.

Ha nepBom 3aHATMM CTYyAEHT nonyvaeT MHdopMaLmio Ans A0CTyna K KoMnnekcy y4ebHo-
METOANYECKMX MaTEPMarnos.

JIEKUMOHHbIE 3aHATMS MNOCBSILWEHbI PACCMOTPEHUID TEOPETUYECKUX OCHOB KIHOYEBbIX
NPUHUMNOB, 6a30BbIX MOHATUIA, CTaHAAPTOB N METOAOJSIOIMIA.

MpakTuyeckne 3aHATUA npegHasHaveHbl Anst OopMMPOBaHMA YMEHUM U HaBbIKOB,
3akpenneHHbix komneteHum no OlMOI. OHu opraHM3oBLIBaAKOTCSA B BuAe paboTbl Hag
NPaKTUKO-OPUEHTUPOBAHHBbIMM  3adaHNAMKM, OOMallHMEe 3agaHus, cobecenoBaHus,
BbINOSTHEHNE pedepara.

CamocTosaTenbHas paboTta cTygeHTOB BKItovaeT B cebs npopaboTky yyebHoro matepmana
nekunn, pasdbop 3agaHun, NOAroToBKy pedepaTa.

[na ycnewHoro OCBOEHUSI OUCLUMMIMHBLI PEeKoMeHAyeTcsi NOoApPOOHO KOHCMEKTMPOBAaTb
NEKUMOHHbIN MaTepuan, NnpocMaTpMBaTb OCHOBHYK W AOMONHUTENbHYIO nuTepaTtypy no
COOTBETCTBYHOLEN TemMe, YTOObI CUCTEMATM3NMPOBATL M3yYaeMblit MaTepuan.
MpomexyTouyHaa aTTectaums. B TeueHne cemectpa obyyawwmmcs npegnaraeTca
BbIMOSTHUTL  NPaKTUKO-OPUEHTUPOBAHHbIE, OOMalHue 3agaHus. K npomexyTovHou
aTTecTtayuu, NpoOBOAMMON Ha NOCNEeAHEM 3aHATUMM, NpeacTaBnaeTca pedepar.

Mpn mncnonb3oBaHMM AUCTAHLUMOHHBLIX OOpa3oBaTeNibHbIX TEXHONOMMA WU 3NEKTPOHHOrO
oby4yeHnsa crnegyeT BbINOMNHATbL BCE YyKalaHua npenogaBaTenss no pabote Ha LMS-
nnatopme, CBOEBPEMEHHO  noaknyatbca K online-3aHatuam,  cobnogatb
pekoMeHgauum no opraHm3aunmn camoCcToATENbHON paboThl



15. MNMepe4yeHb OCHOBHOM U AOMONIHUTENILHOW NUTepaTypbl, PeCypCoOB WHTEpPHET,
Heo6XxoAUMbBIX ANA OCBOEHUSA AUCLIMMNIIUHDbI

a) OCHOBHas nutepaTypa:

Ne

NcTOYHUK
n/n

Menes, [.[l. MexaHuka nnactuyecknx cpea. B 2 1. T.1. Teopusa wugeanbHom
nnacTn4HocTu : yyebHoe nocobue / Menes O.[1. — Mocksa : ®duamatnut, 2001 .—
448 c. — MexaHuka nnactudeckux cped. B 2 1. T.1. Teopua wugeansHowm
nnacTM4HocTn [OnekTpoHHbin pecypc] / MUenes O.0. - M. : PUBMATIINT, 2001. —
ISBN 21-0140-4 —
<URL:https://www.studentlibrary.ru/book/ISBN5922101404.html>.

Menes, [O.[0. MexaHuka nnactmyeckux cpeg. B 2 1. T. 2. OGwue BONpOCHI.
XKecTtkonnactnyeckoe wu ynpyronnacTUYeckoe COCTOSHME Ten. YNpOoYHeHue.
HedopmaunoHHblie Teopun. CnoxHble cpefbl : y4ebHoe nocobue / Menes O.00. —
Mockea : ®usmatnut, 2002 .— 448 c. — MexaHuka nnactunyeckmnx cpeg. B 2 1. T.
2. O6wwme Bonpocskl. XXecTkonnacTndeckoe 1 ynpyronnactuyeckoe CoCTosHMeE Tern.
YnpoyHeHue. [JedbopmaumoHHblie Teopumn. CrioxHble cpeabl [QNEKTPOHHbIN pecypC]
[/ Wenes O.40. - M. : OUSMATINT, 2002. — ISBN 21-0291-5 .—
<URL:https://www.studentlibrary.ru/book/ISBN5922102915.html>.

0) gononHuTenbHasa nuTeparypa:

HoBoxunos, B.B. Teopua ynpyroctu : moHorpadus / Hooxunos B.B. — Mocksa

. MonutexHuka, 2012 .— 409 c. — Teopus ynpyroctn [OnekTpoHHbIN pecypc] /
1 B.B. Hosoxwunos. - 9-e u3g., nepepab. u gon. - CI16. : MNonutexHuka, 2012. —
ISBN 5-7325-0956-4 —

<URL:https://www.studentlibrary.ru/book/ISBN9785732509564.htmI>.
OybpoBckun, B.I'. MexaHuka, TepMoguHammka W MOMeKynspHas duaunka
cObOpHUK 3aJay M Npumepbl UX pelleHus : yyebHoe nocobue / [lybposckuin B.I.,
Xapnamos [.B. — Mocksa : HI'TY, 2015 .— 184 c. — MexaHuka, TepMmogmHamumka
2 | n MornekynsipHas usmka : COopHUK 3a4a4d U NpuMepbl NX peLleHnsa [ONeKTPOHHbIN
pecypc]: yueb. nocobue / [lybposckui B.I'. - HoBocmbupck : U3g-so HITY, 2015.
— ISBN 5-7782-2686-9 —
<URL:https://www.studentlibrary.ru/book/ISBN9785778226869.htmI>.

B) MH(OPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTeibHbIE PECYPChI:

Ne
n/n
1. | OnekTpoHHas 6ubnuoteka BI'Y www.lib.vsu.ru

NCTOYHUK

2. | HayyHo-o6bpa3soBaTenbHbIn LeHTp npy MUAH http://www.mi.ras.ru/

OnekTpoHHass 6GubnuMoTeka MexaHuKo-maTemaTudeckoro dakynoteta MIY

3 | http:/lib.mexmat.ru/

4. | HayyHbin coopym http://dxdy.ru/

5. | https://edu.vsu.ru/course/view.php?id=8272



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=8465&TERM=Ивлев,%20Д.Д.%5B1,1004,4,101%5D&LANG=rus
https://www.studentlibrary.ru/book/ISBN5922101404.html
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=8465&TERM=Ивлев,%20Д.Д.%5B1,1004,4,101%5D&LANG=rus
https://www.studentlibrary.ru/book/ISBN5922102915.html
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=8465&TERM=Новожилов,%20В.В.%5B1,1004,4,101%5D&LANG=rus
https://www.studentlibrary.ru/book/ISBN9785732509564.html
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=8465&TERM=Дубровский,%20В.Г.%5B1,1004,4,101%5D&LANG=rus
https://www.studentlibrary.ru/book/ISBN9785778226869.html
http://www.lib.vsu.ru/
http://www.mi.ras.ru/
http://lib.mexmat.ru/

16. NMepeyeHb y4ebHO-MeTOANYECKOrO 06ecneyYyeHus ANA CaMoCToATeNbHON paboThbl
(y4ebHo-memoouyeckue pekomeHOayuu, rnocobus, 3adavyHUKU, Memodu4yecKue ykalaHusi
10 8bINMOSIHEHUIO MPakmMu4yeckKux (KOHMpOsibHbIX), Kypcoabix pabom u 0p.)
CamocTosTenbHasa pabota obyyatoLeroca JoOSmKHa BKIKOYaTh MOArOTOBKY K MPaKTUYECKUM
3aHATNAM, pabota Hag pedepaTtoM, TeMbl KOTOPOro npusedeHsl B N.20, 1 NOArOTOBKY K
NPOMEXYTOYHOW aTTecTaunn.

Ana obecnevyeHnss camMoCTOATENbHOM pPabOTbl CTYAEHTOB B 3IEKTPOHHOM  Kypce
ANCUMNIIMHBI  Ha obpasoBaTenbHOM nopTane «3MeKTPOHHbIM  yHuBepcuTeT BlY»
cchopmmpoBaH y4ebHO-METOONYECKMIA KOMIMIEKC, KOTOPLINA BKNOYaeT B cebsi: nporpammy
Kypca, y4ebHble nocobusi M cnpaBoYHble Martepuanbl, MeToAMYeCcKMEe yKasaHusi Mo
BbINOSTHEHUIO 3adaHui. CTyaeHTbl NonyyaroT AOCTYN K AaHHbIM Martepuanam Ha nepBoMm
3aHATMM MO AUCLUNIINHE.

17. O6pa3oBaTesfibHble TEXHONOrMU, UCNOSib3yeMble MNpU peanusaumm y4vyebHomn
OUCUMNINNHBbI, BKNKYasA AOUCTaAHUMOHHble obpasoBaTenbHble TexHonoruu (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe oOGyyYeHue):

[pu peanusayuu ucyunIuHbI MO2ym rpo8oOUMbLCS pa3/fiuYHbIe murlbl 1eKyul (6800Has,
0630pHasa u m.0.), NpuMeHsIMbCs OuCMaHUUOHHbIe 0bpa3osamersibHble MEXHOI02uU 8
yacmu 0C80€eHUs JIeKUUOHHO20 Mamepuarna, caMocmosimesibHot pabomsi no ducyurniuHe
unu omaoersibHbIM ee pasdesiam.

Mpn peanusaumm  OUCUMNNUHBI  UCNONbL3YIOTCA  crnegylowune  obpasoBaTtesbHble
TEXHOMOMMN: Fornyeckoe MnOCTPOEHNE AUCUMNIIUHBI, OOO03Ha4YeHne TEeOopeTUYECKOro u
NPaKTUYECKOro KOMMNOHEHTOB B y4ebHOM MaTepuane. MNpuMeHsoTCS pasHble TUMbl NeKL i
(BBOAHasA, 0630pHas, MHGOpMaLMOoHHasg, NpobnemHas).

MHopmMaLMOHHbIE TEXHONOMMK AN peanu3aumm y4ebHoM ANCUNNINHDI:

- TEXHOMOTMMM CUHXPOHHOMO W  ACUHXPOHHOIO  B3aMMOAEWCTBUS  CTYOAEHTOB U
npenogaeaTtensa nocpeactBoM cnyxb (cepBUCOB) MO MNEPECbIike U MOSyYeHUo
9NEKTPOHHbLIX CoOoOLLEeHMI, B TOM 4Yucne, no cetn VIHTepHeT a Takke gpyrme MHTepHeT-
pecypchbl, NnpuBeLeHHble B N.15B.;

- CEPBUC 3NIEKTPOHHON MOYTbI 41151 ONepaTMBHOM CBA3WN NpenoaaBaTens U CTy4eHTOB.
AucumnnuHa peanusyeTcs C NPUMEHEHMEM 3MEKTPOHHOrO O0YYeHUs U AUCTAHLMNOHHbIX
obpasoBaTenbHbIX  TEXHOMOrMW, [ANs  OpraHu3auunm  CcamMoCTOATEeNbHOM  paboTbl
oOy4aroLmMxca NCnonb3yeTcs OHManH-KypC, pasMeLLEeHHbIn Ha nnatgopme ONEeKTPOHHOro
yHuBepcuteta BI'Y (LMS moodle), a Takke gpyrme WNHTepHeT-pecypchbl, NpUBEAEHHbIE
B N.158

18. MaTepmnanbHO-TeXHU4YECKOe obecneyeHme AUCLUNIINHDI:

JNlekumoHHasa ayguTtopusa [osmkHa ObiTb obopyaoBaHa yvyebHon mebenblo, KOMNbITEPOM,
MyNbTUMEOUNHBIM 060pyaoBaHMEM (MPOEKTOp, 3KpaH, CpeacTBa 3ByKOBOCMNPOM3BEAEHUS),
AonyckaeTcsa nepeHocHoe obopynoBaHue. NpakTuyeckme 3aHATUSA OOIKHbI MPOBOANTLCS B
cneunanMsavpoBaHHOW ayauTopuKn, OCHALLEHHOW yyebHon mebenbio M nepcoHanbHbIMU
KOoMnblOTEPAaMN C AOCTynomM B ceTb WHTepHeT (KOMMNbIOTEPHbIE KMacchl, CTyauu),
MyNbTUMEOUNHBIM obopyaoBaHMEM (MyNbTUMEOUMHBIA MPOEKTOpP, 3KpaH, CcpencTea
3BYKOBOCMNpoun3BeaeHus), Yncno pabounx Mect B ayantopumn OOMKHO ObiTb TakMm, YTOObI
obecneunBanacb WHOMBMAyanbHas paboTa CTydeHTa Ha OTAeNbHOM MepcoHarbHOM
KOMMblOTEPE.



Ana camoctositenbHOn paboTbl HEOOXOAWMbI KOMMBIOTEPHbIE KIAaCChbl, MOMELLEHMS,
OCHalLleHHble KOMMNbIOTEPAMN C AOCTYMNOM K CETU VIHTEpHeT.

MporpammHoe obecneyeHne: OC Windows 8 (10), wHTepHeT-6pay3ep (Chrome,
Axpekc.bpaysep, Mozilla Firefox), O Adobe Reader, naket craHOapTHbIX OMUCHbIX
npunoXxeHnn ana paboTbl € gokymeHtamu, Tabnuuammn (MS Office, MonOdwmc,
LibreOffice).

19. OueHo4HbIe cpeacTBa ANA NPoBeAeHNA TeKYLEen N NPOMEXYTOYHOM aTTecTaummn

MopsAOoK OUEHKM ocBOoeHuss obydawwmmmnca yd4ebHoro maTtepuana onpeaensieTcs
coAepXaHNeM crieqyroLmx pasaenos AUCLMNINHGIL

HanmeHoBaHue NHankaTop(bl)
Ne Komnete

pasgena aucuMnIvHbI AOCTUXKEHUS OueHouHble cpeacTBa
n/n HUmMA(n)

(mogyns) KOMMeTeHumn
1. | Pactxerue-cxatve 825% OlK-1.2 OMNK-3.2 | CobecenosaHue
p. | Kpyuenwe OMK-1 OlK-1.2 OMNK-3.2 | CobecenosaHue

OlK-3

N3rnb OrlK-1
3. OnK-3 Orl1K-1.2 OlK-3.2 | CobecenoBaHue
[MpomexyToyHas aTTecTaums Komnnekr KM
dopMa KOHTPONS - 9K3aMeH

20 TwvnoBble OLEHOYHbIE cpeaAcTBa WM MeToAMYecKMe Martepuansl,
onpegensilowme npoueaypbl OLeHMBaHUA

20.1 TeKywWwMn KOHTPOSb YCNEeBaeMoCTH

KoHTponb ycneBaemMocTU MO OUCUMNIIMHE OCYLLECTBNSIETCS C  MOMOLLbIO
crnenyrLLmMX OLEHOYHbIX CPeaCTB:

CobecedosaHue

(HaumMeHoBaHuUe OUEHOYHO20 cpedcmea meKyuw,eao KOHMpPOIisl ycrieeaemMocmu)

OnucaHne TexHonorum npoBeaeHns. CpeacTBO KOHTPOSSl, OpraHM3oBaHHOE Kak
cneunanbHasn 6ecena npenogasaTtens ¢ 0byyarLwmmMcs Ha TEMbI, CBA3aHHbIE C N3yYaeMOon
ANCUMMNNMHOW, W pacCYUTaHHOe Ha BbIsICHEHWE oObema 3HaHuKM obyvatouieroca no
onpeaeneHHomMmy pasgeny, Teme, npobrneme wu T1.n. [MpoBoamtcsa Ha ocHoBe KKWM,
COCTaBJIEHHbIX HA OCHOBE BOMPOCOB AJ151 MOArOTOBKM K 9K3aMEHY.

Mpumep KUM



E BI'Y (349 824-2004

MUHOBPHANKI POCCIHIM
GUBOYV BIHO “BOPOHEACK U TOCYIAPCTBEHHKBIT YHUBEPCHTET”

NITBEPAIARD
zap. Kapeapoi Muki M
npodp. Kosaaes AB.

«T» nexabpsa 200 .

Hanpasaenne nogroroesn: 010900 — mexannka
DK3amed 1o Kypey: Conporueienne MATEPHATOE

KonrpoasHo-u3MepuTensHblii Mmarepuan Nel.

1 Bii.,LI,ii.‘-Hrl HpeimMera « CUU[)U'['HBMEHHH MATEPHAJIOB . Paboune runoressl.

2 ]—HUMH'I'[}HHEUKI{IH XapakKTepuoTHER Ll[]U[J'l'HﬁLLH{lX cedeHuil. Beruncienune

NIABHBIX HEHTPAJBHBIX MOMEHTOB HHEDLHMK CAOMHbBIX Cl'JPIL":}-’I}.

3 . TlocTpouTh SUHOPbL HOHEPEYHBIX CHI H U3IMOAKUIMX MOMEHTOB J1Jis
DasiKu Ha ABYX OLOPAX, 3aIpyzKeHHO, Kak 1oKa3aHo Ha pucyHke. Hali-
i max Q umax M upu caeaywomux jganabix: P =4kH, g =1kH/m,
My =6 kHwm, a = 2 m. [ogobpars u3 yeaoBus HPOYHOCTH 10 HOPMAJ b-
HbiM Hanpskedusm [o] = 16 kH /em® Gaiky kpyrioro nonepedtoro ce-
HeHUsl U [IPOBEPUTH POYHOCTE DAIKK 110 KACATE/bHBIM HAlIPAZKEHU sIM
HpPU J0ILYCKAEMOM Kacare/lbHoM Haupszkenun [7] = 8 kH /em®.

LD HHHTHHH T .
A B C D
I C—

P a a a |

,-""5,—
Hovenm wagedpn MuKM Lo Yebomapes A.C



B BEY (30,524-2000
MHUHOBPHANVEKI POCCHH
GI'BOY BIO “BOPOHEKCKWI I'OCYIAPCTBEHHBII YHUBEPCHTET”
NTBEP AKJTAK)
sas. kacheapoii MulkM
upod. Kosanes AB.

«7T» aexabpa 20151

Haunpasienue nogrorosku: 010900 — mexanuka
Drgamen no Kvpey: ConpordBieHne Marepaios

KoarpoasHo-u3Mepurelbablit maTepuan Neg8,

1 - HEalH}KCIlI{S{ Mo HaKJOHHBIM [TJI0IMaIKanM 1HpH O0CEBOM PACTAACHIN -
CAATHH.

2 - HOpMElJILIIbIC H KacaTeJlbHbIE HaIlPAXKCHUA TIPH u3rube.

[y

9 . locrpouTh 3MI0pbI MOMEPEeYHBIX CHJ U M3rHOAIONINX MOMEHTOB /14
bajIKi Ha JABYX OlOpPAax, 3arpyrKeHHOMN, KaK okaszano Ha pucynke. Haii-
i max @ u max M npu caeaytonux ganabix: P =4 kH, g = 1 kH /M,
My = 6 xHwm, a = 1 m. [logobpars 3 yeioBust IPOYHOCTH 10 HOPMaJTh-
HbIM HanpsskennsM (o] = 16 kH/em? 6aaky Kpymioro morepesHoro ce-
YeHUs U POBEPHUTH TPOMHOCTH DAIKH 110 KACATEIbHBIM HAIPSAXKEeH UM
[pH JI0IYCKAMOM KacaTebHoM Hanpsukennn [7] = 8 kH/em?.

q M,
A A.B C
P a | a ”%7 a———7 D




20.2 NpomexyToyHasa aTrecTauus

I'Ipome>KyTqua;| arrectaumd no gucuumniimnHe ocyuwecTteridetca C  MNOMOLbHO

crneayLwmx OLeHOYHbIX CpeacTB:

CobecenoBaHue no ak3amMmeHaLMOoHHbIM bunetam

(HaumMeHoBaHuUe OUEHOYHO20 cpedcmea meKyuw,eao KOHmMpPOIis ycrieeaemMocmu)

OnucaHne TexHonormm npoeegeHu. Cpeﬂ,CTBO KOHTPOJA, OpraHn3oBaHHOE KakK

pelleHne 3agay u cneumanbHas Gecega npenogaBatenst ¢ O0yyaloLWMMCH Ha TeMbl,
CBSI3aHHbIE C U3yYaemMon OMCUMUMNINMHOW, N pacCYMTaHHOE Ha BbisiCHEHME OObemMa 3HaHWK
obyu4atoLerocsi no onpeaeneHHoMy pasgeny, tTeme, npobneme m 1.0.

HwhPE

o

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

20.

21.

22.

23.

Bonpochk! k 3k3amMeHy no kypcy «ConpomuesieHue Mmamepuasoe» 6 cemecmp

3agayn npegmeTa «ConpoTuBrieHne matepuanoB». Paboyune runoressbl.
MoHATME 0 HanpskeHusX, Aedopmanmsx, nepemMeLLeHnsax. 3akoH Nyka.
CBs3b Mexay HanpsHKeHUSMU U BHYTPEHHUMU CUNOBBIMK (hbakTopamu.

BHyTpeHHME cunoBble hakTopbl M MeTon WX onpeaeneHus. Cessb  Mexay
HanpPsPKeHUSIMU Y BHYTPEHHMMM CUITOBbIMU (dakTopaMMm.

HAwvarpamma pactaxeHnsa. MexaHndeckme xapakTepucTukm matepuanos. [lonyckaemble
HaNPs>KeHWUS.

PacyeTbl Ha NPOYHOCTb U XXECTKOCTb NPU OCEBOM PaCTSXKEHUWN - CXKaTUKU. BHyTpeHHne
cunbl. [lonyckaemble HanpsiXeHusl.

MoTeHunanbHasa SHEeprmuAa ,D,ecbopmau,vwl Nnpun 0CEBOM paCTAXEeHUUN - CKaTUN.
Hanp$|>|<eH|/|$| NO HaKJTOHHbLIM NJ1oWaakam npu oceBoM pacTaXeHUn - CXKaTun.

[MaBHble nMNoOWagkn W rnaBHble Hanpa>xeHus. HaI'IpFI)KeHI/IFI no HaKIoOHHbIM
nnowagkam npu niioCKkoOM Harnpsa>XxeHHOM COCTOAHUN.

Buabl HanpskeHHOro COCTOSAHUSA. Teopun (rMNoTesbl) NPOYHOCTU N NX NPUMEHEHME.
HanpspkeHunsa n gecopmarmm npy NAIOCKOM HaNpSXXEHHOM COCTOSHUN.

O606LeHHbIN 3akoH [Nyka.

["padhmyeckoe onpeneneHne Hanps>KeHUM Npu NITIOCKOM HarnpsiXKeHHOM COCTOAHUM.
OnbITHbIE AaHHbIE O CKPYYMBAHUM CTEPXKHEN KPYIforo NonepevyHoro ceYeHus.

BbiBoa dhopmynbl a4ns kacaTenbHbIX HAMPSXKEHUA NPU KPYHEHUN.

HanpsbkeHunsa n gecdopmaumm npu KpyvyeHnn. Beieog doopmynbl.

YCnoBus NPOYHOCTM UM KECTKOCTUM Mpu KpyydyeHuu. [loCTpoeHue anp KpyTAwero
MOMEHTA M1 YI1oB 3aKpy4YnBaHus.

MoTeHunanbHas aHeprua gedopmaumm Npu KpyYeHnu.

CtaTuyeckn Heonpegenumble cucTeMbl. PacdeT no [OnyckaeMbiM HanpsbkeHUsM U
paspyLLaloLWmm Harpyskam.

CraTtuyecku HeonpeaenmMmble CUCTEMBbI. npOCTeVILIJVIe BObl CUCTEM paCTAXEeHUd -
cXaTtud.

Cratnuecku Heonpeaennuvblie CUCTEMBbI. OcobeHHoCTH pa6OTbI cTaTn4eckun
HeonpeaenmmbiX CUCTEM.

FeomeTpmquKme XapaKTepuctnkmn nrnocKnx ceyeHUn. [NaBHble OCM U TrnNaBHblE
MOMEHTbI MHEPLIUN.

N3meHeHne MOMEHTOB MHEPLIMM MPK NOBOPOTE M NapannenbHoOM nepeHoce OCen.



24.

25.
26.

27.
28.

29.

30.
31.
32.
33.
34.
35.
36.
37.

[eomeTpuyeckne xapakTepUCTUKM MPOCTENINX CeYEeHUN. BbluMcrieHne rnaBHbIX
LeHTparnbHbIX MOMEHTOB MHEPLMMN CITIOXHbIX uryp.

OnpepeneHne BHYTPEHHNX CUMOBbLIX (DaKTOPOB NpW NPSIMOM NoMepeyHoM m3rnobe.

OcHOBHble MpaBuia NOCTPOEHNsI U KOHTPOMS MOCTPOEHUS 3MOP BHYTPEHHUX CUMOBbIX
dakTopoB Npu NPSIMOM MONepPeYHOM n3rmoe.

HopmanbHble HanpskeHust npu narnbe. BoiBog doopmynbl.

OnddepeHumanbHble 3aBucumocT npu m3rmbe. BoiBog dopmyn. [Mokasatb ux
MCcrnonb3oBaHWe Ha npumepe.

YcnoBrve npoYHOCTU MNpy mM3rmbe no HopManbHbIM HanpshkeHnsam. PaunoHanbHble
ceyeHust 6anok npu narmbe.

KacaTenbHble HanpsKeHnsa npu nonepevyHom marmbe.

HopmanbHble u KacaTenbHble HanpsXeHust Npu narnbe.

Ycnosust NPOYHOCTU Npu M3rnbe.

MepemelueHns npu narnbe. duddepeHumansHoe ypaBHEHNE U3OTHYTOM OcK Banku.
OnpegeneHne nepemeLleHni npu nrnbe. YcnoBme KXeCTKOCTH.

OnpepneneHve nepemeLleHnn Nnpyn n3rnbe MeToaom HavanbHbIX NapamMeTpoB.
TeopeMbl 0 B3aMHOCTM paboT 1 0 B3aMMHOCTU NepemMeLLeHU.

OHepreTuyeckme MeToabl onpeneneHns nepemelleHnn npu mnarmde. Nuterpan Mopa.
lMpaBuna ncnonb3oBaHusa nHTerpana Mopa ans onpeaeneHna nepemelleHnn. MNMpumep
pacyeTa.

Ok3ameH npoBoauTcs Ha ocHoBe KWIM, cocTaBneHHbIX Ha OCHOBE BOMPOCOB [Ansi
NOArOTOBKWN K 9K3aMeEHY.

Kputepum oueHmBaHnsa KoMneTeHLnn LLikana oueHokK

OOyuatowmics B NOMHOM Mepe BnageeT NoHATUMHBIM annapatoM | OTAMYHO
AaHHOM obnactn Haykm (TeopeTUdeckumMym OCHOBaMM), CnocobeH
WNNIOCTPUPOBATL OTBET NpuMepamu, hakTamu, JaHHBIMU Hay4YHbIX
nccrnefoBaHui, NMPUMEHATb TEOPETMYECKME 3HAHUS ONSA peLLeHNs
NPaKTUYECKNX 3adau.

O6yvatowmica BnageeTt NOHATUNHBIM annapaTtom gaHHown obnacTtu | XopoLo
Haykn (TEOpPEeTUYECKMMM OCHOBaMW AUCLMMMNHBI), cnocobeH
NPUMEHATb TEOPETUYECKME 3HAHUSA ONs PeLUeHUs MPaKTUYEeCKUX
3agay B obnactu Teopuu ynpyroctu, LOnyckaeT owwubku npu
UNNCTpaUnn NpUMepamu.

Obyuatowmincs snageeTt NOHATUNHBIM annapaTtoM AaHHOW obnacty | Y40oBneTBOpUTENbHO
Haykn (TeopeTnyeckumMmM OCHOBaMU AUCLMMNIIMHbBI), HO HE CcnocobeH
NPUMEHSATb TeopeTUYeCKUe 3HaHWA ONs pPeLlleHUs MPaKTUYeCKUX
3agad, gonyckaeT ownbKM Npu unmncTpauun npyumepamum.

OOGy4alolmiica OeMOHCTPUPYET OTPbIBOYHbIE, bparmeHTapHble | Heygosnetsoputenb
3HaHusA, pgonyckaeT rpybble OWMWOKM npu  unnwcTpauum | HO
npumepamMu.




20.3 ®PoHO oOUeHOYHbIX cpeacTB CHPOPMUPOBAHHOCTUM KOMMETEHUUA CTYAEeHTOB,
pekomMeHayeMbIn AN NpoBeAeHUA ANarHoCTUYECKMX paboT:

1) 3akpbiTble 3a4aHUs (TECTOBLIE, CPEAHUIM YPOBEHD CITOXXHOCTW):

1.

w OO0 OO N D DO

O dogd

(I I O B I o1 0 T I B B

o

Kakune BHYTpPeHHUe yCUnunsa BO3HUKAKOT Npu nonepevyHoOM n3rnde?

N3rnbaroLimin MOMEHT 1 nonepeyHas cuna
MNonepeyHas u NpoAoribHas CUrbl
N3rnbaroLmim n KpyTALWwmMin MOMEHTbI
MpogonbHas cuna n nsrnbarLmm MOMeHT

Y cCcTepXHs paBHOro COMPOTMBIIEHUA BO BCeX MONEepeyvHbIX CeYeHUsxX

HOpMaJibHble HanpsaXeHusA paBHbLI:

npegeny Nnpo4YHoCTH
pacYeTHOMY COMNPOTUBIIEHUIO
npegeny Teky4ectu
HOpMarnbHOMY COMPOTUBIEHMIO

KoadchcuumeHT lNMyaccoHa paseH 0.5 ana

NIacTUYHbIX MaTepuanos Npu cxatum
XPYMNKUX MaTepunarnos

ynpyrux matepuasnos

HEC)KMMaeMbIX MaTepuanoB

I'IpomBe.quMe KacaTennbHOro HanpsXxeHuAa Ha TOJNIWMUHY CTeHKM eCTb

BeNIMumnHa
NaHHasa Teopema OTHOCUTCA K pasgeny:

Kpy4eHue
PacTtsaxeHue

Hedopmauun npu narnde
HanpsokeHus npu narmde

ConpoTuBneHve matepuanoB Usyvaer:

MPOYHOCTb N HAAEXKHOCTb AeTanen MalluH U KOHCTPYKUUIN
obbeamHeHne pa3HoobpasHbIX MaTepmanos
npoLecc MexXaHN4YeCcKoro B3anMoaencTBMs COnpuKacatoLmnxcs Ten

NOCTOAHHAsA.

N3MEeHEHNSA CBOMUCTB MaTepumarnoB Kak B TBépD,OM, TaK N B XMOAKOM COCTOAHUN

OcCHoOBHbIe NMOHATUA conpotTuBlneHusA mMaTepuanos,

oueHunBawuine

CNOCOBHOCTb MaTepuana conpoTmBiAaTbCA BHELWWHUM BO34EeNCTBUAM:
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[poYHOCTb
TpeHue

YKecTKoCcTb
MpoBoaANMOCTb

Ynpyroctb

COHpOTMBJ’IEHVIe mMaTepuasnoB ABINAETCA pa3gesiom.

TeopeTnyeckon MexaHunKn

CTaTMCTMYECKON MEXaHNKK
MexaHuKM CniaoLLHbIX cpea
KBaHTOBOW MexaHMKn

MpoHyMepynTe NOPAAOK pelieHUss CTaTUCTMYeCKU HeonpenerieHHOW 3agauu:
(24351)

PelueHne nonyy4yeHHOM CUCTEMbI YpaBHEHME

PaccMoTpeHne BO3MOXHbIX NepeMeLLeHnin TOYEK CUCTEMBI

3ameHa B YypaBHEHUSAX COBMECTUMOCTM AedopMauui BeNUYuMHbl gedopmaumi
Yyepes yCuUnus Unv HanpsikeHns no 3akoHy yka

CocTaBneHune ypaBHeHUI, CBA3bIBAOLLNX AehopmMaumn oTaeNbHbIX 31EMEHTOB
CocTaBneHve ypaBHEHUS CTaTUKN

MaTepMan Ha3biBaeTCA aHU3OTPOMHbLIM, eClin:

OH MMacTUYHbIV

cBOWCTBa obpasua, BblgefieHHOro n3 martepuana,
3aBUCAT OT €ro yrroBol opueHTauun
cBoWCTBa obpasua, BblJeNIeHHOro n3 martepuana,

He 3aBMCAT OT ero YrroBo opueHTaumm
OH MMEET KPUCTaNNYECKY CTPYKTYPY

10.B mecTe NpUNOXeHUS COCPeAOTOUYEHHOW CUIMbl Ha 3nkope MnonepeyHbIX cun

I I B A

HabnropaeTcs:

CKa4eK Ha BEMNYNHY CUMbI
nepenom

N3MEHEHUNN HET

HOMb

11.0THOCHUTenbHasa aedopmaumnsa oobIYHO BbipaxaeTcs B

(0 I B B B

eavHMLax ofvHbl
paanaHax
B NMPOLIEHTaX, B JONAX OT €ANHULbI

rpagycax



12.Mpu napannenbHOM NepeHoce Ocel KOOpAMHAT OCeBble MOMEHTbl UHepLuun
BbluMcnsaTcs no copmyne:

U T =T + S

U Lo =1+ 2aS, + a’F
O ]xlyl =Jx +]y

U e =Ix+ ab]xy

T =T

13.B xecTKoM 3aaesike YUCNO peakunn paBHO:

OHOWM
TPEM
4Bym
LuecTmn

(I 0 O B B

14.3aKkoH FYKa npu casure 3anucbiBaeTcCs Kak ...

] ]/=T
=Gy
M,

U 7=—
Wy

[l o=Es¢
p

0 ==
777

15.CTaTUCTUYECKUMA MOMEHT MHepLUUUN OTHOCUTESTIbHO OCU X paBeH:

0 Se=[, dF
0 Je =g dF
S = [, x*dF
0 Se=[. vdF
I Jx=J, yxdF

16.Mpenen npo4yHOCTU onpeaensieTcs Kak ...

HambGonbllasa ocTaToyHasa aedopmaums

HanpshKeHne, Npu KOTOPOM paspyLuaeTcs obpasel
HanpsKeHne, COOTBETCTBYIOLLEE KOHLIY YNPYroro y4actka
HaubornbLlaa aedopmaums npy paspyLleHun obpasua
MaKcMMalbHOEe HanpskeHve Ha auarpamme 4edopMrUpoBaHUS

I O I

17.Hanbonblumne pacTarMBaroLwme HanpsXxkeHUA (rnaBHble HanpsXKeHusl) B cocyae
noa AaBrieHUEeM paBHbI?



-F
T
0 MMNa
5 Mla
2.5 MlMa
10 Mna

(I I O B

18.U3meHeHne ob6bema AOnNA  OOBLEMHOro  HanpsiKeHHOro  COCTOSHUA
onpeaensieTca no coopmyne:

14
AV/V = 282 + 81

AV =V(e, + &5 + &3)
AV = g16583
0AVV =g (1 = 2w)
0 Y= 3&

O

19.Bo ckKonbKO pa3 yBenuuuBaeTcA nporn6 ana 6anku AnvHa KOTopou
yBenuuuBaeTCcs B AiBa pa3a, a cCuna npunoxeHa Ha cBo60a4HOM KOHLe 6ankun?

nll
el

1 B4 pasa
7 B 16 pas
0
|

B 8 pas
B 2 pasa

20.CamoneT CTOMT Ha 3emsie U nocago4vHoe YCTpOﬁCTBO Harpy>xeHo TOJ1IbKO
BepTMKaanOﬁ cunon. Kakme KOMMNOHEHTLI BHyTpeHHGI‘;I Cuibl 1 MOMEHTa B
noKa3aHHOM Ce4YeHUu ABNATCA paBHbIMU HanO?
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2) OTKpbITble 3a4aHnNs (TECTOBbIE, MOBbLILLIEHHbIV YPOBEHb COXHOCTH):
21.Teopema KacTunbsiHO Ansi NIMHEWHbIX YNpyrux cucrtem (+copmynbl ynpyrom
3Heprum Ansi OCHOBHbIX BUAOB Aedopmanmm).

YacTtHasa npomn3soaHasA oOT noTeHUnanbHON SHEPrmn ,D,ecbopmau,mm CUCTeMbl Nno cune

paBHAETCA NepeMeLLEHNIO TOYKN NPUIOXKEHNA AaHHOM cunbl No ee HanpasJieHuIo.
ow

ui=a—Pi

BapuaunoHHas hopmynunpoBka TEOPEMbI:

z uiSPi = SWP

Csogka dopmMyn ynpyrov aHeprum ansi OCHOBHbIX BUAOB Aedopmaumu:
1) PactskeHue-cxaTue.

B obuwem cnyyae ctep)XHEBOW CUCTEMDI

V-3
~ LJL2EF
CyMMMpOBaHMe pacnpoctpaHAaeTCca Ha BCe J3JieMeHTbl, AOnd KOTOpPbIX NOCTOAHHO

Bblpa)KeHve nog 3Hakom CyMMbl.
2) KpyuyeHue.

Pacceyem cTepxeHb aByMSA BECKOHEYHO BM3KMMK NoNepeYHbIMN ceveHnsMu. Mpnnoxmm
K CeYeHUAM BbIOAENIEHHOrO 3fieMeHTa [Ba pPaBHbIX W MPOTUBOMOMOXHBLIX MOMEHTA,
YMCNEHHO paBHbiXx M,. O60OLIEHHOE nepemelleHne ONA TakoW rpynnbl CUM €CTb Yrof
OTHOCUTESIbHOrO NOBOPOTA CeyeHuns, To ecTb Adz. o Teopeme KnanenpoHa
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3) WNarmnb.

OHeprus anemMeHTa CTepPXXHA ANMHOM dz ecTb:
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22.Teopusi npoyHocTn Mopa.

Teopusi npoyHocT Mopa no3BonsieT y4yecTb pasfnMYHOE COMPOTUBIIEHME MaTepuarioB
PaCTSKEHMIO n cxKaTuio.
Hanpumep, GeTOH, KOTOPLIN MMEET BbICOKYIO MPOYHOCTb Ha CXaTue, HO COBEPLUEHHO He
MOXeT paboTaTb Ha pacTsKeHue.

Ycnosue NpoYHOCTU:

Oykp = 01 — %O—C < [O-P]

Mpwn [0p] = [Oc] Teopua npoyHocTn Mopa coBnagaeTt Cc TpeTben Teopuen NPOYHOCTU (
'Mnote3a HambonblUMX KacaTefibHbIX HaMPsiKEHUM ) UNK Teopus NPOYHOCTM Tpecka —
CeH-BeHaHa.

23. Hopmaanble ycnoBusa npu ucnbitTaHMn matTepunanoas.

1)CTaTuyeckoe HarpyxeHue.
2)TemnepaTtypa paHa 20 rpagycos no Llenscuto.
3)HeT n3bbITOYHOro AaBneHMs.

24.Teopema 0 B3aUMHOCTU pabor.

PaboTa cun nepeoi CUCTEMbl Ha NEPEMELLEHUSIX TOYEK UX NPUNOXKEHUS OT AENCTBUS CUI
BTOPOW CUCTEMbl paBHa paboTe cun BTOPOM CUCTEMbl Ha MNEPEMELLEHMSIX TOYEK WUX
MPUIOXEHUS OT AEUCTBUSI CUI NEPBOI CUCTEMbI.

PaboTta cun nepBon CUCTEMBI Ha NEPEMELLEHNAX TOYEK UX MPUMOXKEHUS OT AENCTBUS CUN
BTOPOW CUCTEMBI:
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25. OCHOBHbIe npuHUMNbI B COMPOTUBIIEHUN MaTepuanoB: NPpMHUMN Ha4YalnbHbIX
pa3mMmeposB, NpyuHUMN HeE3aBUCUMOCTU OenucTBusa cun, npuHUMn CeH-BeHaHa.



MPUHLUMN HEU3MEHHOCTM HauvarnbHbIX pa3MepoB — CornacHo AaHHOMY NPUHLMMY npw
pacyeTax fernaetcs [OonylweHWe O TOM, 4YTO pasMepbl M opMa KOHCTPYKLMHK,
Haxogsllencs B OedopMUMPOBAHHOM COCTOSIHUW, HE3HAYMTENbHO OTNMYaKTCs OT
pasMepoB M (POPMbl UCXOLHOrO COCTOSIHMSI KOHCTPYKUMM. [lo3TOMy Mnpu cocTaBneHuu
YpaBHEHWUIA pPaBHOBECUSI MOXHO WCMOMb30BaTb pasMepbl U (POPMY KOHCTPYKUMM B
HeAedOpMMPOBAHHOM Ha4YarlbHOM COCTOSIHUM.

MpUHUMN HE3aBMCUMOCTU OENCTBUA CUN — CyMMapHbI 3deKT OT BO3AENCTBUA Ha Teno
HECKOSbKUX CUM paBeH cymMme 3pdeKTOB OT KaXKaoM N3 9TUX CUM NO OTAENbHOCTH.

MpuHumn CeH-BeHaHa — 0OCOBGEHHOCTM MPUIOXEHMSI Harpy3oK He CcKasblBalTcs Ha
PacCTOSHMAX, NPEeBbILLAOLWMX pa3Mep 06nacTn X NPUNOXKEHUSI.

26.51apo ceyeHus.
Anpo ceveHuns - aTo Mmanasa obnacTb BOKPYr LEeHTpa TAXKECTU NONEPEeYHOro ceveHns. Aapo
CeYeHnsa xapakTepusyeTcs TeM, YTO BCAKasa CXUMatrowas npogofibHas cuna, npunoXeHHas
BHYTPM HEro, Bbl3blBaeT BO BCEX TOYKAX NMOMNEPEYHOr0 CEYEHUS HaNPsKEHUST CXKaTUS.

A0P0 ceveHnd anda npAaMoyrosfibHoOro 1 Kpyrnoro norepeyHbiX ceyeHumn CTEepPXHA
a) aY 6} b4

—~ B3

b

[ns npsimoyronbHWka 90po cedeHus umeeT oopmy pomba (a), a 4ng Kpyrmnoro ChsoLwHOro
CTEPXXHSA A4p0 ceveHnsa — Kpyr (6).

27.BnusiHMe pasnuuHbiX (PaKTOPOB Ha MexaHU4YeCcKMe XapaKTepUCTUKU
MaTepuanoB NP1 PacTsHKeHUU U CXKaTUM.

1 pakTOp — CKOPOCTb N3MEHEHMS Harpy3Kku

PasnuuyatoT ctatmyeckoe HarpyxeHue n boicTpoe HarpyxeHue. OnpegeneHue 3aBucuT ot
TOro, yCneBaltT N B NPOLIECCE HAarpyXeHus nractuyeckme gedopmMmaumm peannsoBaTtbes
B MOMHOM Mepe wunu HeT. B nepBom cnyyae martepuan nposiBNAET nnacTnyeckoe
CBOWNCTBA, BO BTOPOM BefeT cebs kak 6onee xpynkun n 6onee npovHbIN Matepuan.

2 dhakTop — TemnepaTypa

C noBbllleHNEM TeMmnepaTypbl MeTannbl YMeHbLUATCA ero moaynb ynpyroctn E,
npenenbl TEKy4ecTn &7 U Npeaernbl NPOYHOCTY 6.

3ameyvyaHue: U3MEeHeHNe MexaHW4YeCcKUX CBOWCTB maTtepuana «OoTCTaeT» OT U3MEeHEHUs
TemnepaTypbl. [paduky COOTBETCTBYHOT YCMOBUIO ANMUTENbHOW BbIOEPXKM MeTanna npu
yKasaHHoW TeMmnepaType nepes UCTbITaHUSMW.



3 dpakTop — AaBneHue
Mpwn gaBneHn MeHsieTca TUN HaNPSXKEHHOrO COCTOAHUS.
4 bakTop — Nepunog HarpyxeHus

Mpwn BbICOKMX TemnepaTypax HeobXxoAMMO MWCCnefoBaHUS ANUTENbHOW MPOYHOCTM.
Mpenen nNpoYHOCTU, Kak PYHKUMS BPEMEHW M TemnepaTtyp, HasblBaeTcs Npeaeriom
ANVUTENbHOW NpodHOCcTU. [pegen TekyyecTw, Kak (pyHKUMS BPEMEHM W TemnepaTtypbl
HasblBaeTCs Npeaenom non3y4yecTu.

28.YcnoBue nnactuyHoctu Ny6epa-Museca-l'eHku.

MnacTuyHas aedopMaums HacTynaeT, Kor4a MHTEHCMBHOCTb HanpskeHwn (o) gocturaet
MOCTOSIHHOW BEJITNYNHbI, paBHOl7| I'Ipej:l,eJ'IbH0|7| TEKYHECTU MNMpU pacTaXeHUn. OHO 00bI4HO
3afnncbiBaeTCA B MNMaBHbIX HAMps>XXeHnAX B Buae

(01 — 02)% + (0, — 03)* + (03 — 0,)* = 2077
310 yCrioBne Hal3blBa€TCA TakKkKe YyClioBUEM MNOCTOAHCTBA UHTEHCUBHOCTU KacCaTellbHbIX
HaI'IpFDKeHI/II7I (Tl) M 4yepea rNaBHble KacaTesibHble HalNpAaXeHnA 3anmcbiBaeTCA KakK:

T?12 +T%5 +T%3, = 0%7/2

nOCKOHbe neBad 4aCTb 3TUX ypaBHeHI/II7I COOTBEeTCTBYEeT C TOYHOCTbIO OO0 MOCTOAHHOIO
MHOXUTENA 3HEeprun ynpyroro mU3MeHeHUud (bOprl, TO 3TO YycnosBue nMnacTtu4HOCTU
Ha3blBaeTCA TaK Xe J3Hepretn4yecknm ycrnosmem rmnjiactn4yHOCTH. }J,J'Iﬂ 9TOro ycrnosud
nnacTn4HOCTU npeaest TekKky4ecrtu rnpu CD,BMFOBOl;l ,D,erOpMaU,VlVl:
Tr = 0;;3'%, aTakke o; = (3/2"%), T, =T-3"2

3apaHua pasgena  20.3 pekOMeHOYTCA K WUCNOMb30BaHUK NpU  NpoBeAEHMMU
ANarHOCTUYECKNX paboT C LieSbio OLEHKN OCTaTOYHbIX 3HaHWU MO pe3ynbTaTtaM OCBOEHUS
AAHHOW ANCLMNIINHBI.



