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Pabouas nporpamma cocTaBiieHa ¢ y4eTOM TpeOOBaHUI:

e [IOpsAJKAa OpPraHM3aLUUM U OCYIIECTBIECHUS 00pa30BATENbHON JAEATENBHOCTH IO
oOpa3oBaTeNbHBIM IpPOTpaMMaM BBICHIETO 00pa3oBaHMs — MporpamMmaM OakajaBpuara,
nporpaMMaM  CHELUaJIUTeTa, [porpaMmaM  MarucTparypbl, YTBEp)KIEHHOTO IPUKa30M
MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit ®deneparyu ot 06.04.2021 Ne 245;

e (pesrepanbHOIO rocy1apcTBEHHOI0 00pa30BaTEIbHOIO CTaHAaPTa BBICIIEr0 00pa30BaHMs
no cnenuanbHocT  08.05.01  CTpouTENnbCTBO  YHUKAIbHBIX 3JaHUM M COOPYXKEHHH,
YTBEPKACHHBIM TNpuUKa3oM MuUHUCTEpCTBAa HAyKM M BbIciIero oOpa3zoBaHusi Poccuiickoit
Oepnepannn oT 31.05.2017 Ned483 (¢ u3BMEHEHUSIMU U JOTIOTHEHUSIMH )

[IpenogaBaTenu, MOATOTOBUBIINE pabOUYYIO IPOrpaMMy:

Kanpa. TexH. HayK, J1OLEHT B.A. EBcrokoB

PabGouass mporpamma paccMoTpeHa Ha 3acelaHUd Kadeapsl IMPOECKTHPOBAHUS U
CTPOUTEINILCTBA CENbCKOXO035UCTBEHHBIX 00BbEKTOB (IIpoToKoJ Ne 8 ot «09» anmpenst 2025 r.).

3aBenywommii kadeapoii B.I1. MaTBeeB

PabGouass mporpamma peKOMEHJOBaHa K WCIIONB30BAaHUIO B Y4eOHOM IMpoliecce
METOAMYECKON KOMHUCCUEH dakynbpTeTa CEIIbCKOXO35UCTBEHHOTO CTPOMTEINIBCTBA,
3emJieycTpoiicTBa U KagacTpoB (mpotokos Ne 8 ot «23» anpens 2025 r.).

IIpencenaresib METOAUYECKONH KOMUCCHH P.B. bpeyc

PykoBoauTesb 0CHOBHOM NMPo(heccuoHAIbLHOM
o0pa3oBaTe1bHON NMPOrpaMMbl A.WN. laBugeHko




1. Ipeamer. Lleau v 3a1a4u AUCHHUILIUHBI, €€ MECTO CTPYKTYype
OCHOBHOI1 00pa3oBaTeJIbHON MPOrPpaMMbI

ConpoTuBiieHre MaTEePHAJIOB — TUCHHUILIIMHA B KOTOPOM M3JIaratoTcsi OCHOBBI U METO/IbI
WH)XEHEPHBIX PACUETOB JIEMEHTOB KOHCTPYKLMI HAa MPOYHOCTh, KECTKOCTh YCTOMYHMBOCTH U
BBIHOCIIMBOCTh NP OJHOBPEMEHHOM  YAOBIETBOPEHUH  TpeOOBaHMM  HaJEKHOCTH,
SKOHOMUYHOCTH U JOJITOBEYHOCTH.

IIpeaMeTOM AUCHUIIMHBI SBJISIOTCS CJIeAYIOIIHE 00bEeKThI:

* HH)KEHEPHBIE PacueThl HA MPOYHOCTH U )KECTKOCTh CTEPIKHEBBIX CUCTEM, paOOTAIOIINX Ha
pacTsKEeHUE U C)KaTUe, CJIBUT, KpydeHUe, H3ruo;

* METO/bI UCIIBITAHUHI MO ONPEAECICHUIO XaPAKTEPUCTUK IPOUYHOCTH, INIACTUYHOCTH U YIIPYTOCTH
MaTepUasoB;

* OCHOBBI SKCIIEPUMEHTAIIBHOTO MCCIIEJOBAHUS MEXAHUYECKOT0 IIOBEICHUSI MATEPUAJIOB U
3JIEMEHTOB KOHCTPYKIIMI;

* OCHOBBI TEOPHH HAMPSHDKEHHOTO U 1) OPMUPOBAHHOTO COCTOSTHUS B TOUKE TEJNa;

* KJIACCUYECKUE TEOPUHU IPOYHOCTH U IJTACTUYHOCTH MATEPUAJIOB;

* pacyeThl Ha IPOYHOCTh U KECTKOCTb MPHU CIO0KHOM CONPOTUBIICHUHN 3JIEMEHTOB KOHCTPYKIIMIA;
* pacueThl HA YCTOMYMBOCTD CHKAThIX CTEPIKHEM;

* pacyeTbl Ha IPOYHOCTh U dKECTKOCTh IPU AUMHAMHYECKOM U HUKJIMYECKOM XapaKTepe
HarpyXeHus U3JeIui.

Lesb10 AUCHMILIMHBI SBIISETCS - GOPMUPOBAHKUE KOMILJIEKCA 3HaHUH B 00J1acTh
IIPOBEACHUS NHKEHEPHBIX PACYETOB IIPU IIPOCTOM M CJIOKHOM COIIPOTHUBIICHUH HA IIPOYHOCTB,
KECTKOCTh U YCTOWYMBOCTH 3IEMEHTOB KOHCTPYKLIUH, 00eCIeunBalOIUX TpeOyeMyro
HAIEKHOCTH U OE30MaCHOCTh Pa0OTHI U3/IENUIN B YCIOBHUX ACUCTBUS CTATHUECKUX U
JUHAMHYECKHUX Harpy3oK.

OcHoBHbIE 321241 U3y4YeHUs AUCHUILINHBI:

* U3y4EHHE TEOPETUUECKUX OCHOB M METOJIOB IPOBEACHUS PACUETOB HA IPOYHOCTb, KECTKOCTD
U YCTOMUYMBOCTB JIEMEHTOB KOHCTPYKIMI ¥ MALIMH IIPU IPOCTOM U CJIO)KHOM COIIPOTUBIICHUH;
* (popmupoBaHUE YMEHUI CAMOCTOSTENILHO IPOBOIUTH PACUETHI HA TPOYHOCTB, )KECTKOCTH U
YCTOWYMBOCTD JIEMEHTOB KOHCTPYKIIHIA;

* (hopMupOBaHMSI HABBIKOB OIPEEICHHUS] OCHOBHBIX MEXaHMUECKUX CBOWCTB MaTEpUAJIOB I10
pe3ysibTaTaM CTaHJapTHBIX J1a00paTOPHBIX UCTIBITAHUM;

* (hopMupoBaHKE EPBUYHBIX CITOCOOHOCTEHN MPOBEIEHUS YKCIIEPUMEHTAIBHBIX UCCIIEA0BAHHM
IIPU BBIMOJIHEHUH Psijia JJabOpaTOpHBIX paboT;

* 03HaKOMJICHHE C DJIEMEHTAMH PAllMOHAIBHOIO IPOEKTUPOBAHMS KOHCTPYKIIHIA.

MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPpOrpaMMbl.
JucuumuinHa «CoNnpoTUBIEHHWE MaTepUaioB» OTHOCUTCA K AMCLUUIUIMHAM 00s3aTelnbHOMN
4acTU OCHOBOW MNpoQecCHOHANbHON 00pa30BaTENbHON IMPOTrpaMMbl BBICIIETO 00pa30BaHUA
(b1.0.24).

OcHoBbIBaeTcs Ha 0a3ze JUCIUILIMH: B TEOPETHUECKON YaCcTH CONPOTHUBIIEHUE MaTEPHAIIOB
0aszupyeTcs Ha MaTeMaTHKE U TEOPETUYECKON MEXaHUKe, B AKCIIEpUMEHTAILHOM YacTH - Ha (U3KKE U
MaTepUaAIOBEICHUM.

JucuunnuHa yutaercs B 4 u 5 ceMecTpax. SBiasercs 0OCHOBOM JIIsl U3YYEHHUS CIIETYFOIINX
JMCIMIUIAH: CTPOUTEIIbHAS MEXaHUKa, JKeJIe300€TOHHBIE U KAMEHHBIE KOHCTPYKLIUH, METAITNYECKHE
KOHCTPYKIIHH.



2. llepeyeHb IVIAaHUPYEMBbIX Pe3yJIbTATOB 00y4eHHUs M0 TUCHHILJINHE,
COOTHECEHHBIX € IJIAHNPYEMbIMH Pe3yJIbTATAMHU OCBOEHHS 00Pa30BaTebLHOI

NMPOrpaMmmbl
Konpr DopMynMpOBKa MHmkatopel [Inanupyemplie pe3yabTaThl 00YYCHHS 110
KOMIICTECHITIH KOMIICTECHITUH JOCTHIKCHIA JHCIHAIIIIAHE
KOMIICTCHITUHN
3HaTh: MEXaHUYCCKHUE CBOMCTBA U
XapaKTEePUCTUKU MaTE€pUaIOB, METOJIUKHU
HX ONPEAENIEHUS; TEOPUIO pacueTa
F€OMETPUUYECKUX XapaKTEPUCTUK TIIOCKUX
MOTICPEYHBIX CEUYCHUI OpPYChEB;
YMern: onpeniensaTh BHyTPEHHUE CUIIOBBIE
(hakTOpPBI IPU PA3TMYHBIX BUAAX
nedopmaruii 2JIeMEHTOB KOHCTPYKIIUHA U
CnocoGen pemats | OIK — 1.6 CTPOUTbH UX JIIOPHI; BEIOUPATh MaTepua
IIPHUKJIaIHBIC Perrenue JieTajield B 3aBUCUMOCTH OT XapakTepa
3a7a4u HWHKCHEPHBIX Harpy>kKeHus U yCIOBUM dKCILTyaTalluH
CTPOHUTENIFHOM 3a1a4 ¢ MalllMH; TPOU3BOJIUTh PACUETHI HA
OTpAaCITH, PUMEHEHHEM MIPOYHOCTb, )KECTKOCTh U YCTOMYMUBOCTh
OIIK - 1 HCIOJIB3Ys TEOPUIO | MAaTEeMAaTUYECKO | 3JIEMEHTOB MAIIMH U 000pYIOBaHHS,
1 METOLBI To anmapara M0JIb30BaThCA HOPMATUBHO-TEXHUYECKOM
q)YHI[aMCHTaJ]I)HI)IX BCKTOpHOI)’I ﬂOKYMeHTaHHeﬁ;
Hayk. anreOpel, HMeTh HAaBBIKH: BJIAJICHUSI METOIUKOU
aHAMTUYECKOM | pacyeTa CTaTHYECKH ONPEAEIMMBIX U
reOMCTPHH. HEONPEACTINMBIX KOHCprKuI/H‘/'I; METOJaMUu

9KCIIEPUMEHTAIILHOTO ONPEEIICHUS
HanpspKEeHUH U epopMaliuii B AeTamsX;
IPUKJIAJHBIMA METOJIAMH C LIETIBIO
MIPOBEJICHUS IPOBEPOYHBIX PACUETOB,
IIPOEKTHBIX PACUETOB U ONPEICIICHUS
Hecylel crnocoOHOCTH KOHCTPYKLUI;
croco0amMM CONOCTaBUTEIbHOIO aHATTU3a
OMIBITHBIX JIaHHBIX.

3. O0bém IMcUMNJIMHBI M BUABI Y4e0HOI padoThl

3aouHas
Ounas Gpopma o0ydeHus dopma
oOydeHus
00BEM ya- |[00bEM YacoB
Bujier paGot OB BCET0 4acoB
BCETO - =
3ad.e11./ 5 5
4acoB 2 g
N 3
<t Lo
OO11ast TPYI0EMKOCTh TUCIUTUIAHBI 6/216 3/108 3/108 -
AymuTopHas paboTa: 76 36 38 -
Jlexiun 30 18 12 -
[IpakTnueckue 3aHATUSA 46 20 26 -
JIaboparopHbie pabOTHI - - - -
Jlpyrue BUIbI ayTUTOPHBIX 3aHITHI - - - -
[Ipend>K3aMeHalMOHHbIE KOHCYIbTAIlMN - - - -
CamocrosTenbHas paboTa 00yJaronmxcs, 140 70 70 -
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4. ConeprkaHue TMCUMILTHHBI
4.1. Paznennbl AMCHUIIMHBI U BU/IbI 3aHATHI (TeMAaTHYeCKHUIl TJIaH)

HJ;E Pazpen nucuuninzbl JI 113 JIP CPC
Ounas ¢popma 00yueHus
Monayas 1
Pasznena 1. OcHOBHBIE IOJIOKEHUSA 2 2 16
1 Tema 1. cTopus pa3Butus HayKu O i i 4
COIIPOTHBIIEHUH MaTEPUAIIOB.
Tema 2. Hayka o conpOTHBICHHH MaTEpUAaJIOB.
2. |OcHOBHBIE MOHATHS U TUTIOTE3bI. PacyeTHast cxema. 1 1 4
Cuuibl BHEIIHHME U BHYTpEHHHE. MeTo]1 CeUeHUH.
3 Tema 3. [TonsTre o geopManusax U HAPSHKSHUH. 1 1 8
" |Bugsl qeopmanuili nepeMeneHusX ce4eHui.
Paznen 2. FeOMequuqecKne XapaKTEePUCTUKHU 4 4 12
MJIOCKMX CeYeHUH.
Tema 4. CtaTnueckre MOMEHTSHI Itomaau. Lientp
4 [POKECTH IIOmIay. MoOMEHTBI MUHEPLUH MIIOCKUX 2 2 4
¢uryp. MOMEHTHI HHEPLIUU OTHOCUTEIHHO
[apajuIeIbHbIX 0CEH
Tema 5. MOMEHTBI HHEPLIMU ITPU TTIOBOPOTE
5 [KOODIMHATHBIX oceil. ['maBHBIE OCH U ITIaBHbIE 2 2 8
MOMEHTBI HHEPLUMHU. Pasnyc u ayuiinc uHepuuu.
MOMEHTBI COPOTHUBIICHMSL.
Paznen 3. PacTsikenue u cikatue. 4 8 12
Tema 6. Hanpspxenust u nepopmaruu. 3akoH I'yka.
6. |domyckaemoe HampspKeHHE. Y CIIOBUE MPOYHOCTH U 2 4 4
YKECTKOCTH.
Tewma 7. [lonepeunas nedopmanus. Koappunuenr
7. [[lyaccona. Pacuer Opyca c yueToM cOOCTBEHHOTO 2 4 8
Beca. bpyc paBHOrO CONPOTHUBIICHUS.
Paszjnen 4. CTaTnuecku HeonpeaeuMble i i 12
CTEepPsKHEBbIEe CHCTEMBI.
8 Tema 8. Pacuer ctarndecku HEONIPEACTUMBIX i i 4
CHCTEM.
9 Tema 9. Onpenenenue nepeMenieHnii B CTaTHIECKH i i 8
HEONPEACIUMBIX CHCTEMAX.
Pa3nes 5. OcHOBBI TeOpUHU HANIPSIZKEHHOTO U i i 16
neopMHUPOBAHHOIO COCTOSIHUSIL.
Monyas 2
10. [Tema 10. HampskeHue B TOUKE TBEPIOTO Tea. - - 4
11. [Tema 11. Onpenenenuve riaBHbIX HaNpPSKEHUH. - - 4
12. [Tema 12. JIuHeliHOE HANIPSHKCHHOE COCTOSTHUE. - - 4
13. [Tema 13. [Tockoe HANPSHKEHHOE COCTOSTHUE. - - 4
Pa3nen 6. Teopun npoyHOCTH. - - 16
14. [Tema 14. CoctosiHHE BOTIpOCa. - - 4
15. [Tema 15. 3akoHOMepHOCTH Ae(POPMUPOBAHUS U - - 4




pa3pyIIeHus MaTepuana.

16.

Tema 16. Knaccuueckue Teopun MPOYHOCTH.

17.

Tema 17. Teopus Mopa.

Paszjnen 7. CaBur. Cpe3. CmsTne.

18.

Tema 18. Jlonmyckaemble HaNpsKEHUS MIPH CIBUTE.

19.

Tema 19. Cpes u cmsTue.

20.

Tema 20. Pacyer 3akJIENIOUYHBIX COSAUHEHUN.

21.

Tema 21. Pacuer cBapHBIX COEIMHEHUH.

Pa3nen 8. Kpyuenue.
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22.

Tema 22. HanpsokeHus u geopManiuu npu
KpY4YCHHUH. Y CIIOBUS IPOYHOCTH U KECTKOCTH MPHU
KpY4YCHUU.

S

23.

Tema 23. Pacuer BajoB Ha MPOYHOCTH U JKECTKOCTh
[pU KPY4YECHUH.

24.

Tema 24. Pacuer Ha IPOYHOCTH LIMIIMHIPUUECKUX
BUHTOBBIX IPYXHH.

Pa3nen 9. [lonepeunsblii u3ruo.

25.

Tema 25. [locTpoeHue 30I0p MONEPEYHBIX CUIT U
M3ru0AOIIMX MOMEHTOB.

26.

Tewma 26. Pacuer Ha IpOYHOCTH MPU U3TUOE.

27.

Tema 27. IlonHelii pacueT 60K Ha IPOYHOCTH IIPU
n3ruoe.

28.

Tema 28. O panmonansHOM Popme cedeHusl.

Pa3znen 10. CiioxkHoe cOMpOTHBJIIEHHE.

12

29.

Tema 29. CoBMecTHOE ielicTBUE KPyUEHUS U
n3ruoa.

12

Pasnea 11. IIpogonbHbIii H3rud.
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12

30.

Tema 30. [Tonatue 06 ycToifunBoM U
HEYCTOIYNBOM PaBHOBECHSIX CTEPIKHSI.
Kputnueckas cuna. @opmyia Diinepa.

12

Bcero
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3aounas opma o0yuyeHus

Moayas 1

Pasznen 1. OcHOBHBIE TOJIOKEHHUS

Tema 1. cTopus pa3Butus HayKH O
CONPOTUBIICHUN MaTEPUAJIOB.

Tema 2. Hayka o cOnpOTHBICHHH MaTepHAaJIOB.
OcHOBHBIE OHATHS ¥ TUNOTE3bl. PacueTHas cxema.
Cunbl BHENIHNME U BHYTpEeHHUE. MeTo1 CeUeHU .

Tema 3. [TonsTre o geopMalusax U HaPSHKSHUH.
Bunel neopmaninii nepeMeIieHrusax ceYeHUH.

Paznen 2. 'eomeTpuyeckue XapaKTepUCTHKH
MJIOCKUX CeYEHMH.

Tema 4. CtaruuecKkrie MOMEHTHI ILIOIIA IH.
MOMEHTBI HHEPINH TUIOCKUX (Guryp. MoMeHTbI
MHEPLUN OTHOCHUTEIBHO NapajuIeNIbHBIX OCEH.

Tema 5. MOMEHTBI HTHEPLIMM NTPU ITOBOPOTE
KOOPAMHATHBIX OCeH. [ 1aBHBIE OCH U TJIaBHBIE
MOMEHTBI HHEpLUU. Paguyc U 2JUIMIIC HHEPLUU.

Pasznea 3. PacrsiskeHue u c:xkatue.

Tema 6. Hanpsoxennst n nepopmarmn. 3akoH ['yka.




Jlonmyckaemoe HamnpsbKeHue. Y CJI0BUE MPOYHOCTH U
YKECTKOCTHU.

Tewma 7. [lonepeunas nedopmanus. Kosddumment

7. |[lyaccoHna. Pacuet Opyca ¢ y4eTOM COOCTBEHHOTO
Beca. bpyc paBHOro CONpPOTUBIIEHUS.
Pa3nen 4. CtaTuuecku HeomnpeaeJuMbie
CTepKHeBbIe CHCTEMBI.

8 Tewma 8. Pacuet cratuuecku HeOnpeaeIMMbIX
CHCTEM.

9 Tema 9. Onpenenenue nepeMenieHuid B CTaTHYECKU
HEOoNpeAeTUMBIX CHCTEMAaX.
Pa3nes 5. OcHOBBI TeOpHHU HANIPSIZKEHHOT'0 U
ne¢opMHUPOBAHHOTO COCTOSIHUSI.

MoayJs 2

10. [Tema 10. HanpspkeHue B TOUKe TBEPOTO TENA.

11. [Tema 11. Onpenenenure riaaBHbIX HaNpsSHKEHUH.

12. [Tema 12. JIuneliHOE HANIPSHKCHHOE COCTOSTHUE.

13. [Tema 13. [Tnockoe HANPSIKEHHOE COCTOSIHUE.
Pa3nen 6. Teopun npoyHOCTH.

14. [Tema 14. CoctosHue Bompoca.

15, Tema 15. 3akoHoMepHOCTH AehOpMUPOBAHUS U
paspyuieHus: MaTepuania.

16. [Tema 16. Kitaccuueckue TeOpuu IPOYHOCTH.

17. [Tema 17. Teopust Mopa.
Pasznen 7. Casur. Cpe3. CmsTue.

18. [Tema 18. [lomyckaemble HaPSHKEHUS TIPU CIBUTE.

19. [Tema 19. Cpe3 u cmsTHE.

20. |[Tema 20. Pacuer 3aKkJICTIOYHBIX COCTMHECHUH.

21. [Tema 21. PacueT cBapHBIX COCANHEHUH.
Pa3nen 8. Kpyuenue.

29 Tema 22. Hanpspxkenus u aedopmaruu nmpu
KpY4eHHUHU. Y CIOBUS MPOYHOCTH U KECTKOCTH.

2. Tema 23. Pacuer BaJloB Ha IPOYHOCTD U KECTKOCTh
[IPU KPYUECHUH.

o, Tema 24. PacyeT Ha MPOYHOCTH HIUITUHAPUIECKUX
BUHTOBBIX TPY>KUH.
Pa3nen 9. [lonepeunsblii n3rud.

o5 Tewma 25. TlocTpoenue 31op MONEPEUHBIX CUTT U
M3rH0AIOINX MOMEHTOB.

26. (Tema 26. PacueT Ha NpOYHOCTH NMPHU U3THOE.

27, Tema 27. [TonHblil pacueT OanoKk Ha IPOYHOCTH HPH
n3ruode.

28. [Tema 28. O panmoHambHOM opMe CeUCHHUS.
Paznen 10. Ciio:kHO€ cOMPOTHBIIEHHE.

29, Tema 29. CoBmecTHOE IeHiCTBUE KPYUCHHS U
n3ruda.
Pa3nen 11. [IpogoabHbIi U3rud.
Tema 30. [Tonsitue 00 ycroitunBoM 1

30 [HEyCTOWYMBOM PaBHOBECHSX CTEPIKHS.

Kpurtnueckast cuna. @opmyna Oiinepa.

Bcero




4.2. ConepxxaHue pa3aesioB y4eOHOI TUCUMIINHBI.

Pa3nen 1. OcHOBHBIE MOJI0KEHUS
Tema 1. MicTopus pa3BUTHS HAyKH O CONPOTHUBIICHUU MAaTEPUAIOB
Tema 2. Cunel BHentHue U BHyTpeHHHE. [loHsATHE 0 NedopMalusix U pacTsHKEHUH.
Tema 3. Meton ceuenwnii. Buapl nedopmannii. OCHOBHBIE THIIOTE3HI.

Pa3nen 2. 'eomeTpruyecKue XapaKTePUCTHKH IJIOCKHUX CeYeHH i

Tema 4. CraTuyeckre MOMEHTHI TUIOIIA . MOMEHTBI MHEPLIUHU TIOCKUX (GUryp. MoMeHTbl HHEpIIUU
OTHOCHUTEJIBHO MapaJlIeIIbHBIX OCEH.
Tema 5. MoMeHTBI HHEpLUU TTPU IOBOPOTE KOOPAUHATHBIX OCEH. | TaBHBIE OCU U IJIaBHBIE MOMEHTBI
uHepuuu. Paguyc u smunc unepuun. MomenTsl conpotuiienus. [Topsaok onpeaeneHus riaBHbIX
MOMEHTOB uHepuuu. [lopsanok pacuera.

Pasznea 3. PacTsiskenue u ckaTue
Tewma 6. Hanpspxenus u neopmanuu. 3akoH ['yka. Jlomyckaemoe HanpspkeHue. Y CIIOBUE MPOYHOCTH
U )KECTKOCTH.
Tewma 7. [Nonepeunas nedopmarus. Koapdumment [Tyaccona. Pacuer 6pyca ¢ yaeToM COOCTBEHHOTO
Beca. bpyc paBHOro CONpOTHUBIIEHUS

Pa3nea 4. CtaTtuyecku HeonpeieJuMble CTep:KHeBbIe CHCTEMBI.
Tema 8. Pacuet craTuuecku HEOMPEIETUMbBIX CUCTEM.
Tema 9. OnpeneneHue nepeMenieHnii B CTaTHYECKH HEOTIPEICTMMbIX CHCTEMAaX.
Pa3nes 5. OcHOBBI TeOPUH HANIPSIAKEHHOTO U 1e()OPMUPOBAHHOTI0 COCTOSTHUSA

Tema 10. HanpsbkeHue B TOUKE TBEPJAOTO TENa.
Tema 11. JIuneliHoe HaNpsHKEHHOE COCTOSTHUE.
Tema 12. I1nockoe HaNpsKEHHOE COCTOSIHUE.
Tema 13. OnpesneneHue r1aBHbIX HAIPSHKEHUH.

Pa3nen 6. Teopuu npoynocTn
Tema 14 CoctosiHUE BOmpoca.
Tema 15. 3akoHOMepHOCTH AePOPMHUPOBAHUS U PA3pPYyILICHUS MaTepUaa.
Tema 16. Knnaccuueckue Teopuu IpOYHOCTH.
Tema 17. Teopus Mopa.

Paznea 7. CaBur. Cpe3. CmsiTue
Tewma 18. Casur. [lonyckaemble HapsKEHUS MPU ciBUTE. UMCTHIN CABUT.
Tema 19. PacueTt Ha cpe3 u cMsITHE.
Tema 20. PacueT 3aKk/1€mO4YHBIX COSTUHEHHH.
Tema 21. Pacuer cBapHBIX COETUHEHUI.
Paznen 8. Kpyuyenue.

Tema 22. HanpsixeHus U qeopManuy Mpu KpydeHUH. Y CIIOBUS IIPOYHOCTH U KECTKOCTH.
Tema 23. Pacuer BajoB Ha IPOYHOCTH U JKECTKOCTH NMPU KPYUEHHH.
Tewma 24. Pacuer Ha MPOYHOCTH MUJIMHJAPUICCKIX BUHTOBBIX TPYXKHH.

Paznen 9. [lonepeunslii u3rud.
Tema 25. [TocTpoeHne AMIOP MOTIEPEUHBIX CHIT M H3THOAIONINX MOMEHTOB.
Tema 26. Pacuer Ha mpOYHOCTH MpU U3rHOeE.
Tema 27. ITonHblii pacueT 6aok Ha MPOYHOCTD MPHU U3THOE.
Tema 28. O panuonanbHOM hopMme cedeHusl.
Pa3nen 10. Cio:kHO€e cOnMPOTHBIIEHHE.
Tewma 29. CoBMecTHOE JielicTBHE KpydeHUS U H3TH0a.

Pazpnen 12. IIpoxosibHbIH U3rU0.
Tema 30. Ilonatue 00 yCTOWMYMBOM M HEYCTOHYMBOM PAaBHOBECHSX CTepxKHs. Kputuueckas cuia.
®opmyna Ditnepa.



4.3. IlepeyeHb TeM JIEKIIHIA.

O0BeM, yac
HJZ"; Tembl Jeknmii dopma oOydeHus
OYHast 3a04Has
Moayas 1
Paszjnen 1. OcHOBHBIE NOJI0KEHUS 2
1 Tewma 1. VicTopus pa3BUTHSI HAYKH O )
CONPOTUBIIEHUU MaTEPHUAJIOB.
Tema 2. Hayka o conpoTHBIIEHUH MaTEpUaOB.
2. |OcHOBHBIC MOHATHS ¥ TUIIOTE3bI. PacueTHas cxema. 1
Cuiibl BHEITHUE U BHYTPEHHUE. MeTo| CeYeHUi.
3 Tema 3 [lonsiTie 0 nedopmManusiax U HAMPSHKEHUH. 1
" Buasl gedopmaruii mepeMeneHusaxX CeUeHUN.
Pa3nen 2. 'eoMeTpuyecKue XapakTePUCTHKH 4
MJIOCKUX CeYeHMii.
Tema 4. CraTrdeckue MOMEHTHI TLTOIAIH.
4. IMOMEHTHI HHEPLIHUHU IITOCKUX GUTYp. MOMEHTHI 2
WHEPIUH OTHOCHUTENIBHO MapajuIeIbHbBIX OCer
Tema 5. MOMEHTBI HHEPIIUM TTPU TTOBOPOTE
5 [KOOP/MHATHBIX ocel. ['1aBHbIE OCH U TJIABHBIE 2
MOMEHTBI HHEPLHU. Pasnyc u 37uiiIc nHepuuu.
MOMEHTHI CONPOTHUBIICHHSL.
Paznen 3. PacTsizkeHue U cikaTue. 4
Tewma 6. Hampsokenus u gedopmanmu. 3akon ['yka.
6. |domyckaemoe HampspKeHUE. Y CIIOBUE MPOYHOCTH U 2
PKECTKOCTH.
Tewma 7. [lonepeunas nedopmanus. Koaddumment
7. |[lyaccona. PacueT Opyca ¢ y4eTOM COOCTBEHHOTO 2
Beca. bpyc paBHOTO CONMPOTHUBIIEHUS.
Pa3nen 4. CtaTudecku Heompe/eumMble i
CTepKHeBbIe CHCTEMBbI.
3 Tema 8. Pacuet cratuuecku HEOMpeaeTMMbIX i
CHCTEM.
9 Tema 9. Onpenenenue nepeMenieHnii B CTaTHIECKH i
HEOMpeAeTUMBIX CHCTEMAaX.
Pa3nes 5. OcHOBBI TeOpUHN HANIPSIZKEHHOT'0 U
1e(pOPMHPOBAHHOIO COCTOSIHUSL. i
Moayas 2
10. [Tema 10. HanpskeHue B TOUKe TBEPJOTO TeENA. -
11. [Tema 11. Ompenenenue riaBHbIX HAPSKEHUI. -
12. [Tema 12. JIuHeliHOE HANIPSHKCHHOE COCTOSTHUE., -
13. [Tema 13. [Tockoe HANPSKEHHOE COCTOSTHUE. -
Pa3nen 6. Teopun npoyHocTH. -
14. [Tema 14. CoctosiHHE BOTIpOCa. -
15, Tema 15. 3akoHOMepHOCTH Ae)OPMUPOBAHUS U i
paspyuieHus: MaTepuaia.
16. [Tema 16. Knaccuueckue TeOpUH POYHOCTH. -
17. [Tema 17. Teopust Mopa. -
Pa3nen 7. Caur. Cpe3. Cmsarue. 8
18. [Tema 18. [lommyckaemble HaPsHKEHUS TIPU CIIBUTE. 2
19. [Tema 19. Cpe3 u cmsTHe. 2




20

Tema 20. Pacuer 3aKJIEIIOUYHBIX COEINHEHNHN.

N

21

Tema 21. Pacuer cBapHBIX COETMHEHUH.

N

Pa3nen 8. Kpyuenue.

22.

Tema 22. Hanpspkenust u neopmanuu npu
Kpy4eHUU. Y CIIOBHSI TPOYHOCTH M KECTKOCTHU MPU
KpY4YCHHUU.

23.

Tema 23. Pacuer BajoB Ha MPOYHOCTH U JKECTKOCTh
[IpU KPY4ECHUH.

24.

Tema 24. Pacuer Ha MPOYHOCTh LHUIIMHIPUIECKUX
BHUHTOBBIX TIPY>KHH.

Pa3nen 9. [lonepeunsblii n3rud.

25.

Tema 25. [locTpoeHue 3010p MONEPEYHBIX CUIT U
3ru0aroIMX MOMEHTOB.

26.

Tema 26. PacyeT Ha mMpOYHOCTH TP U3rHOE.

27.

Tewma 27. IlonHelii pacueT 00K Ha IPOYHOCTH IIPU
nu3ruoe.

28.

Tema 28. O panmonansHOM Popme cedeHusl.

Pa3nen 10. CioxkHoe cONPOTHBJIEHHE.

29.

Tema 29. CoBMecTHOE ielicTBUE KPyUEHUS U
n3ruoa.

Pasnea 11. IIpogonbHbIi H3rud.

N N (NN DN | P (O -

30.

Tewma 30. [Tonsitue 06 ycTOWYMBOM U
HEYCTONYMBOM PaBHOBECHUSX CTEPHKHSL.
Kputnueckas cuna. @opmyia Diinepa.

N

Bcero

30

4.4, IlepeyeHb TeM JIa00OPATOPHBIX PadoT

«He npedycmompenbviy

4.5. IlepeyeHb TeM NPAKTHYECKUX 3aHATHH

Tembl 1a00paTOPHBIX padoT

O0BeM, yac

®dopma 00yueHust

OYHasd

3a04YHasn

Moayas 1

Pa3znena 1. OcHOBHBIE MOJIOKEHUS

2

Tema 1. VicTopust pa3BUTHS HAYKU O
CONPOTUBIICHUN MaTEPUAJIOB.

Tema 2. Hayka o conpoTHBIEHUH MaTEpUAOB.
OcHOBHBIE TOHATHS U TUNIOTE3bl. PacueTHast cxema.
Cuibl BHELTHUE U BHYTpEeHHUE. MeTos ceueHuil.

Tema 3. [TonsaTue 0 nepopmanusax U HanpsIKEHUH.
Bunel nedopmaniuii nepeMenieHrusx ceueHu.

Paznen 2. 'eomeTpuyecKkue XapaKTepUCTHKH
MJIOCKUX CeYeHMH.

Tema 4. CtaTnuecKre MOMEHTHI IUIOIIA M.
MOMEHTBI HHEPINH TUIOCKUX (Guryp. MoMeHTbI
VHEPLUU OTHOCUTENBHO ITApaUIEIIbHBIX OCEH

Tema 5. MOMEHTBI HHEPLIMU TTPU TTIOBOPOTE
KOOPJIMHATHBIX OCeH. [ TaBHBIE OCH U TJIaBHBIE
MOMEHTBI MHEpLUMH. Paanyc U 3JUTUIIC HHEPLUU.

BAOMGHTLICOHPOTHBHCHHH.

10




Pasznen 3. PacTsikeHue U cokaTue.

Tema 6. Hanpsoxenus u gedopmanmu. 3akoH ['yka.

6. |domyckaemoe HampspKeHUE. Y CIIOBUE MPOYHOCTH U 4
PKECTKOCTH.
Tewma 7. [lonepeunas nedopmanus. Koaddumment
7. |[lyaccona. Pacuet Opyca ¢ y4eTOM COOCTBEHHOTO 4
Beca. bpyc paBHOro CONpPOTHUBIIEHUS.
Pa3nen 4. CtaTuyecku HeolpeaeTuMble
CTepKHeBbIe CHCTEMBI. i
8 Tema 8. Pacuet cratuuecku HeOnpeaeIMMbIX i
CHCTEM.
9 Tema 9. Onpenenenue nepeMenieHuid B CTaTHYECKH i
HEOoNpeAeTMMBIX CHCTEMAaX.
Pa3nes 5. OcHOBBI TeOpUH HANIPSIZKEHHOT'0 U
1e()OPMHPOBAHHOIO COCTOSIHUSI. i
Moaysb 2
10. [Tema 10. HampsokeHue B TOUKE TBEPOTO TeJa. -
11. [Tema 11. Onpenenenue riaBHBIX HANPSHKEHUH. -
12. [Tema 12. JIuneliHOE HANIPSHKCHHOE COCTOSTHUE. -
13. [Tema 13. [Tnockoe HANPSIKEHHOE COCTOSIHUE. -
Pa3nen 6. Teopun npoyHOCTH. -
14. [Tema 14. CoctosHue Bompoca. -
15, Tema 15. 3akoHoMepHOCTH AehOpMUPOBAHUS U i
paspylLieHus: MaTepuania.
16. [Tema 16. Kitaccuueckue T€Opuu IPOYHOCTH. -
17. [Tema 17. Teopust Mopa. -
Pasznen 7. CaBur. Cpe3. CmsTne. 8
18. [Tema 18. [lomyckaemble HaPSHKSHUS TIPU CIIBUTE. 2
19. [Tema 19. Cpe3 u cmsTHE. 2
20 [Tema 20. Pacder 3aKJICTIOYHBIX COCTMHECHUIA. 2
21 [Tema 21. Pacuer cBapHBIX COETMHEHUI. 2
Pa3nen 8. Kpyuenue. 6
Tema 22. Hanpspkenus u aedopmaruu nmpu
22. |[Kpy4eHHMH. Y CIOBHS IPOYHOCTH U )KECTKOCTH IIPU 2
KPYYCHUH.
23, Tema 23. Pacuer BaJloB Ha IPOYHOCTD U KECTKOCTh 2
[pU KPy4IECHUH.
o Tema 24. Pacder Ha MPOYHOCTD IMIIMHIPUIECKUX 5
BUHTOBBIX TPY>KUH.
Paznen 9. [onepeunblii n3rud. 10
o5 Tema 25. [TocTpoeHuE AMIOP MONEPEUHBIX CUIT U 4
M3ru0AIOIIMX MOMEHTOB.
26. (Tema 26. PacueT Ha IpOYHOCTH NMPHU U3THOE. 2
27 Tema 27. [TonHbIH pacdeT OaNOK HA TPOYHOCTH TIPH 2
n3ruoe.
28. [Tema 28. O paunoHanbHOH GopMe CEUSHHUS. 2
Pa3nen 10. CnoxHOe cOMpOTHBIIEHHE. 4
29, Tema 29. CoBmecTHOE 1eHiCTBUE KPYUCHHS U 4
n3ruoa.
Paszjnen 11. [IpomosibHbIH U3ruo. 4
30. [Tema 30. [ToHsATHE 00 YCTOWYUBOM U 4

11




HEYCTONYMBOM PaBHOBECHUSX CTEPAKHSIL.
Kputnueckas cuna. @opmyna Diinepa.

Bcero 46

4.6. Buabl caMOCTOSATEILHOM PadoOThI CTY/IEHTOB U NepeYyeHb Y4eOHo-
METOAMYECKOro odecneveHus 1JIsl CAMOCTOSITeIbHOM PadoThl 00y4AKOIIMXCS.

46.1. IloaroroBka K ayAWTOPHBIM 3aHATUAM

VYuebnas nucuumminHa «COnpoTHBICHUE MAaTepUAIIOBY BakHas OOIICHHKEHEPHAs HAayKa.
be3 ¢yHIaMeHTalbHBIX 3HAHUH B 3TOM 00JAaCTH HEBO3MOXKHO CO3/1aHUE PA3JIMYHBIX MALIMH U
WH)KEHEPHO-TEXHUYECKUX coopykeHuid. Ocoboe MeCTo Mpu M3y4eHUU AUCIUILIUHBI OTBOJIUTCS
ayJAUTOPHBIM 3aHATUSAM. AyIUTOPHBIE 3aHATHS MPOBOAATCA B BUJE JIEKUUH M J1a0OpPaTOPHBIX
3aHATHH - 9TO BaKHeHme GopmMbl 00ydeHuUs: cTyeHTOB. [IpOBOIATCS ¢ 1ENbIO 3aKPEIICHUs |
yriyOjaeHus 3HaHWM Mo JucuuIUIMHE. B Xone jnekuuit packpbIBaroTCs OCHOBHBIE BOIIPOCHI B
paMKax paccMaTpUBaeMOW TEMBI, JENIAIOTCS aKLEHThl Ha HamOoJiee CIOXKHBIE U WHTEPECHBIC
MIOJIOKEHHUSI HW3y4yaeMOI'o MaTepuana, KOTOpble JOJDKHBI OBITh MPHHATHI CTYAEHTAaMH BO
BHUMaHHe. Martepuarbl JIEKIUI SBIISIOTCS OCHOBOM JIJIsl TOATOTOBKU CTYACHTA K Ja00paTOPHBIM
3aHATUAM.

IIpu noaroroBke K JIa0OPATOPHBIM 3AHATHAM CTY/ACHT J0JI/KEH:

-U3y4UTh PEKOMEHAYEMYIO JIUTEPATYPY;
-IIPOCMOTPETH CAMOCTOSITENILHO JIONOJHUTENBHYIO JINTEPATYPY [0 U3y4aeMoi TeMe;
-3HaTh BONPOCHI, NPEAYCMOTPEHHbIE TUIAHOM JIJAOOPAaTOPHOI'O 3aHATUS U NPUHUMATh aKTHBHOE
ydacTue B X 00CYKIECHUH;
-0e3 3aTpyIHEeHHsI OTBEUYaTh 110 TECTaM, MPEeAIaraeMbIM K KaKJJ0i TeMe.

OcCcHOBHOIl 1eJbl0 J1a00PATOPHBIX 3aHATHH  ABJACTCH  HKCIEPUMEHTAIbHO-
TEOPETUYECKOE H3YYEHME MEXaHMUYECKUX XapaKTEpUCTUK pa3IMYHbIX MAaTEpUajoB, HUX
COIIPOTHBIIEHUE Je(POPMALIUAM U Pa3PyLICHHIO.

4.6.2. IlepeyeHb TeM KYpPCOBBIX padoT (IPOEKTOB)
«He npedycmompenni»)

4.6.3. Tlepeyenb Tem pedepaToB, pacueTHO-TPadpuyecKUX padoT U MHBIX BUI0B
HHIUBHAYAJIbHBIX padoT

Tewmbl pacu€THO-TpaduuyecKkux padboT

Tewma 2. llenTpanbHOE pacTsHKeHUE-CKATHE.

Tema 3. Kpyuenue.

Tewma 4. [1nockuit (mpsimoii) u3rud opyca.

»wnie Sz

Tema 5. [Tnockuit (mpsiMoit) u3rub Opyca ¢ KpydeHUEM.

12



4.6.4. IlepeyeHb TeM U Y4eOHO-METOIMUYECKOT0 o0ecredeH s AJIsl CAMOCTOATE/IHLHOM
padoThI 00y4aromuxcst

Tema camocTosiTe1bHON PadOTHI

YuyeOHO-MeTOTHYECKOE
odecreuenue

O0BéM, U

thopma obyaeHus

OYHas 3a04YHas

Moayas 1

Pa3nen 1. OCHOBHBIE TOJIOKEHUS

Tema 1. Vicropust pa3BUTHS HAYKH O
COIPOTUBIICHUN MAaTEPHAJIOB.

Tema 2. Hayka o conpoTHBIEHUN
MaTepuanoB. OCHOBHbIE IOHATUSA U
runote3bl. Pacuernas cxema. Cuiibl

BHEIIHHUE U BHYTpeHHUE. MeToa

CEUYCHUI.

Tewma 3 IlonsTre o nedopmanusix u
HanpsokeHuu. Buael nedopmanmii
MePEeMEIICHUSIX CEYCHUI.
Pa3nen 2. 'eomerpuueckue
XapaKTePUCTHKU IUIOCKUX CEUCHUH.
Tewma 4. CraTueckue MOMEHTBI
riomaau. MoMeHThI HHEPLHH
TUIOCKUX (UTYp. MOMEHTBI
WHEPIHMH OTHOCUTEIBHO
IapaJuIeIbHBIX OCEN
Tema 5. MOMEHTBI HHEPIIAU TTPU
IIOBOPOTE KOOPAUHATHBIX OCEH.
['maBHBIE OCH U TJIABHBIE MOMEHTBI
uHepuuu. Paguyc n smmnc
nHepuuu. MoMeHThI
COTIPOTUBIICHUSI.

Paznen 3. PacTsokeHne u cxaTHe.
Tema 6. Hanpsixenus u
nedopmaruu. 3akoH ['yka.
Jlonyckaemoe HalnpsKeHUE.
VYcnoBue NpOYHOCTH U JKECTKOCTH.
Tewma 7. [lonepeunas nepopmarius.
Koaddunument Ilyaccona. Pacuer
Opyca ¢ yueToM COOCTBEHHOTO Beca.
bpyc paBHOro CONpOTHUBIICHUSI.
Paznen 4. Cratuuecku
HEOMpeIeTMMbIE CTEP)KHEBBIC
CUCTEMBI.

Tema 8. Pacuer cratnuecku
HEONPEIETUMBIX CUCTEM.
Tema 9. Onpenenenue
nepeMenieHu i B CTaTUYECKU
HEOMPEICTUMBIX CUCTEMAX.
Moayas 2
Paznen 5. OcHoBEI TeOpUN
HaIpsHKEHHOTO 1
nehOpMUPOBAHHOTO COCTOSTHHS.

1. EscrokoB B.A. ConporuBiienue
MaTepuaioB.YyeOHo-
MeToandeckoe nocooue (HYactp 1-
si)/EBctokoB B.A., bornanos E.B.,
Ogscuenko I'"M., Crapomyk T.A. -
Jlyraunck: 'OY JIHP JIHAY, 2022.
- 76 c.

2. EBcrokoB B.A. ComnporuBieHue
MaTepuasoB.YueOHo-
MeToandeckoe mocooue (HYactp 2-
s)/EBciokoB B.A., bormanos E.B.,
Ogcuenxko I'"M., Crapomyk T.A. -
Jlyrauck: 'OY JIHP JIHAY, 2022.
-80c.

3. EscrokoB B.A. KoHcnekr sexunit
C IPUMEPaMH TUITUIHBIX PACUETOB.
Y4eOHO-METOIHYECKOE
nocooue./Escrokos B.A. Hacrs 1.
— Jlyranck: 'OV JIHP JIHAY,
2023. - 80 c.

4. EBcrokoB B.A. Koncnexr jiekuuii
C MpUMEepaMH TUITUYHBIX PACUETOB.
VYueOHO-MeToANYECKOE
nocobue./EcrokoB B.A. Hacrs 1.
— Jlyraunck: 'OV JIHP JIHAY,
2023. - 88 c.
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O0BéM, U

Tema camocToAITEILHOM PadOTHI Y4eOHO-MeTOANYECKOE

Tema 10. Hanpsbxenue B Touke
TBEPJIOTO TeNa.
Tewma 11. Onpenenenue raaBHbIX

HaIPSDKEHUN.
Tewma 12. JIureiitHOE HANTPSDKEHHOE
COCTOSIHHE.
Tewma 13. Ilnockoe HanpsKEHHOE
COCTOSIHHE.

Pa3nen 6. Teopuu npoyHocTu.
Tema 14. CocrosiHue Bompoca.
Tema 15. 3akoHOMepHOCTH
neOpMUPOBAHUS U pa3pyLICHUS
Marepuana.
Tema 16. Knaccuueckue reopuun
MIPOYHOCTH.
Tema 17. Teopust Mopa.
Paznen 7. Casur. Cpes. Cmsarue.
Tewma 18. Jlonyckaemble
HaIpsHKEHUS IPU CIIBUTE.
Tema 19. Cpes u cmstue.
Tema 20. Pacder 3aKkiIemoYHbIX
COCIMHEHUM.
Tema 21. PacueT cBapHBIX
COCIMHEHUM.

Paznen 8. Kpydenue.
Tema 22. Hanpspokenus u
nepopManuy pu Kpy4eHHH.
VY ctoBHsI MPOYHOCTH M )KECTKOCTH

P KPYYCHUH.
Tema 23. Pacuer BanoB Ha
MIPOYHOCTB U )KECTKOCTH MPU
KpY4YEHUH.
Tema 24. Pacuer Ha IPOYHOCTH
UIMHIPUYECKUX BUHTOBBIX
MIPY>KHH.
Paznen 9. [lonepeunsriit u3ruod.
Tewma 25. ITocTpoenue >mtop
MOTIEPEYHBIX CHJT U M3rHOAIOIINX
MOMEHTOB.
Tema 26. Pacyer Ha IpoYHOCTH MpH
u3ruoe.
Tema 27. [TonHelii pacyer Oanok Ha
IPOYHOCTb P U3THOE.
Tema 28. O panmonansHO hopme

CEUYCHHS.
Pasnen 10. Cioxnoe
CONPOTHUBIICHHE.
Tema 29. CoBMmecTHOE ieHCTBIE
Kpy4YeHus ¥ u3ruoa.
Paznen 11. [IpogonbHBIit U3rHO.

Tema 30. [TorsiTHe 00 ycTOWIHBOM




No | Tema camocTosiTeIbHOM PAdOTHI Y4eOHO-MeTOANYECKOE O0béM, 1
u
HEYCTOMYMBOM PaBHOBECHSIX
crepxkHs. Kputnueckas cuia.
®dopmyia Disepa.

Bceero 120 162

4.6.5. lpyrue BU/ibl CAMOCTOSITEIbHON PaGoThI CTY/1€HTOB.

«He npedycmomperuly

4.7. IlepevyeHb TeM M BU/I0B 3aHATHIi, IPOBOJUMBIX B HHTEPAKTHUBHOIi (hopme

«He npedycmomperuly
5. @oH/1 OLIEHOYHBIX CPEACTB /AJIs1 TEKYIIero KOHTPOJIsl U MPOMeKYTOUHOI
aTTecTAllNH

[lonHoe omnucanue @oHJA OLIGHOYHBIX CPEACTB JUId TEKYIIero KOHTPOJS U
MPOMEKYTOUHOW  aTTecTallii OOYYaIOmMXCsS C TMEepeYHeM KOMIIETEHIMH, ONHCaHueM
mokasareiiel u KpUTCpUCB OLCHHBAHHA KOMHGTGHHHﬁ, mKajal OHOCHUBAHHA, THUIIOBBIC
KOHTpOJII)HI)IG 3aJaHUS U MCTOOIUYCCKUC MaTepI/IaJIbl HpeILCTaBHeHLI B HpI/IJIO)KeHI/II/I K HaCTOﬁHIefl
IIpOorpamMMe.

6. YueOHO-MeTOAMYECKOE 00ecIedeHue JUCIUTITHHBI

6.1. PexoMenayemasi 1urepaTypa

6.1.1. OcHoBHas JMTepaTypa
ABTOp, Ha3BaHUE, MECTO U3AAHUS, U3/1-BO, TOJI U3JAHUS, KOJIUMIECTBO Kou-Bo 3K3.
CTpaHMIL B OHOJI.

Ne i/

Bbensies A.H. ConpoTuBieHne MaTepuanoB: yueOHoe nmocodue s
1. [cTyneHTOB BBICIIMX y4EOHBIX 3aBe/ICHUN, O0YYAIOIIUXCS 110 HAIIPABICHHIO 30
«Arpoumxenepus»/A.H. bensies, B.B. lllepenexkun. —2013.
Bonsmup A.C. ConpoTuBiIeHHE MATEPUANIOB: YIEOHHK AJIS1 CTYIEHTOB
2. [Beiciiux yueOHbIX 3aBeeHuii/A.C. Boasmup, HO.I1. I'puropses, A.U. 2
Crankesuu. — 2007.

EgciokoB B.A., bormanoB E.B., Oscuenko ['M., Crapouryk T.A.
ConpoTHBIIEHHE MaTepualioB. Y4eOHO-METOJMUYECKOoe MocoOue  Jijis

3. [BbimonHeHMs pacuetHo-rpaduyeckux pabot (Yactes 1-s). — Jlyranck: TOY] 10
UIHP JIHAY, 2022. - 76 c.

EgsciokoB B.A., bormanoB E.B., Oscuenko ['M., Crapouryk T.A.
ConpoTHBIIEHHE MaTepuaioB. Y4eOHO-METOAMYECKOe MOoco0ue  JIis
4. |BeIonHEHHUs1 pacueTHO-rpaduueckux pador (Yactp 2-s1). — Jlyranck: I'OY 10
UTHP JIHAY, 2022. — 80 c.
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6.1.2. lonoJHuTeJbHAA JIUTEPATYpPa

Ne i/t

ABTOp, Ha3BaHUE, MECTO M3TAHISI, U3]1-BO, TOJT U3AHUS, KOJIMYECTBO CTPAHHI]

EBctokoB B.A. KoHcmekT Jnekmui ¢ mpuMepamMd THUIIWYHBIX pacdyeToB. YueOHO-
MeToaudeckoe mocooue. Yacts II. — JIyranck: [OY JIHP JIHAY, 2023. — 80 c.

EBctokoB B.A. KoHcmekT nekmuid ¢ mpuMepaMd THUIWYHBIX pacdyeToB. YueOHO-
MeToandeckoe rmocoodue. Yacts 1. — Jlyranck: 'OY JIHP JIHAY, 2023. — 88 c.

6.1.3. Ilepuoanyeckue U3aaHus1

«He npedycmompenwl»
6.1.4. MeToauyeckue yKa3aHus JJIs1 00y4alOIMXCH M0 OCBOCHH IO THCIIUIIIHHBI

Ne i/t

ABTOp, Ha3BaHUEC, MECTO U3JJaHUA, U31-BO, 'O U3AaHUs, KOJIMNYECTBO CTPaHHUIL

EBctokoB B.A., bormanos E.B., OBcuenko I'.M., Ctapomyk T.A. ConpoTtupieHue
MaTepuasoB. Y4eOHO-METOANYECKOE TOCOOUE AJIs BHITOIHEHUS pacueTHO-TparuecKux
pa6ot (Yacte 1-s). — JIyranck: 'OV JIHP JIHAY, 2022. — 76 c.

EBcrokoB B.A., borganos E.B., Ocuenko I'.'M., Crapomyk T.A. ConpoTuBnenue
MaTepuaioB. Y4eOHO-METOAMYECKOE TOCOOME IS BBIMOJIHEHUS PacUyeTHO-TpadhUIECKIX
pa6ot (Yacte 2-5). — JIyranck: 'OV JIHP JIHAY, 2022. — 80 c.

EBciokoB B.A. KOHCIIEKT JIeKIIHIA C MPUMEPaMU THITMYHBIX pacuyeToB. Y4eOHO-
MeToaudeckoe nocooue. Yacts |. — JIyranck: 'OY JIHP JIHAY, 2023. — 80 c.

EBcrokoB B.A. KoHcriekT nekuuii ¢ mpuMepaMu THITMYHBIX PacueToB. YueOHO-
Mmetoauueckoe nocobue. Yacts Il. — Jyranck: 'OV JIHP JIHAY, 2023. — 88 c.

6.2. IlepeyeHnn pecypcoB HH(GOPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH

«uTepHeT» (1as1ee - ceTb «MHTEPHET)), HEOOXOAMMBIX /IJISl OCBOEHUS TUCIHUTITHHBI

Ne o/t

HazBanue nuHTepHET-pecypca, aipec U pekUM JOCTyIa

Bukunenus — cBo00gHas SHIUKIIONEUs. [DnekTpoHHbli pecypc]. URL:

L https://ru.wikipedia.org/wiki (mara oopamenus: 20.08.2022).
2 DenepanbHbIil moptan «Poccuiickoe 00pa3oBaHue. [ DIEKTPOHHBIN pecypc].
" |URL: https://www.edu.ru/ (mara oopamienus: 20.04.2023).
3 upopmaninonHas cucrema «EIMHOE OKHO TOCTyTa K 00pa30BaTeIbHBIM Pecypcamy.
" |[Dnexrponnsiit pecype]. URL: http://window.edu.ru/ (nara oopamenwus: 20.04.2023).
4. |DdenepasbHblii IEHTP HHPOPMAIIMOHHO-00pa3oBaTeNIbHBIX pecypcoB — http://fcior.edu.ru/
5 (DIIeKTPOHHO-OUOIMOTEeUHAs CUCTEMA «Y HUBEPCUTETCKAsE OMOIMOTEKa OHJIAH.
" |[Dnexrponnsiit pecypc]. URL: https://biblioclub.ru/ (mata oopamenus: 20.04.2023).
6 Hayunas snextponHas 6ubnamoreka «e-Libraryy. [DnexkTpoHHBIi pecypc].

[URL: https://elibrary.ru/ (nara oopamienus: 20.04.2023).
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6.3. CpeacrBa obecneyeHUs1 0CBOEHMS T CUMILIMHBI.
6.3.1. KomnbioTepHblie o0yyalonye i KOHTPOJIUPYIOIIHE MPOrPaMMbl

No | Bun yaeOHOTO

HanmenoBanne nporpaMMHOI 0

@OyHKIUS TPOrpaMMHOTO 00eCTIeYeHUs

1/ 3aHATHUS o0ecrieyeHus MOReImpy | o
KOHTPOJIb fommas oOyuJaromas
1. Jlekunn Open Office 2010 Std + + +
MOODLE
2. | Ilpaktrueckue |Open Office 2010 Std. + + +
MOODLE
6.3.2. Ayauo - ¥ BUAe0onocooust
Ne /it Bun mocobust HaumenoBanue
1. BUJIEO Jleknuu Terauaa KA
2. BHJIEO Jlexun. Maxkeepa C.A.
3. BHUJIECO iSopromat
4, BHUIEO BBenenue B conpoTHBIIEHHE MaTEpUAJIOB

6.3.3. KomnbioTepHbIe Mpe3eHTAIIUN Y4eOHBIX KYPCOB.

«He npedycmompenuly)

7. Onucanue MaTepuaJIbHO-TEXHUYECKO 0a3bl, HEOOX0AMMO 1151
OCyIIeCTBJIEHHSI 00Pa30BaTEJIbHOI0 MPOLECCA MO AMCIUIINHE

HaumenoBanue o60pyaoBaH-
Ne | HBIX yueOHBIX KaOMHETOB, [TepeueHb OCHOBHOTO 000pYIOBAaHUs, TPUOOPOB U
/11 | 0OBEKTOB JJIs TPOBEIACHHUS MaTepHualioB
3aHATUI
1 Jlekumonnast aymurtopusi 3c-| Cron— 14 mr, cTynes — 28 wr, gocka — lmr, Tpubyna -1 wmr,
304 PEUUPKYIIATOD
8. MexxaucCunJIMHAPHbIE CBSI3U
IIporokoa
corjiacoBanusi padoyeii nporpaMmsbl ¢ IPYruMU AUCHUIITHHAMEA
[Ipennoxenus 00
HanmvenoBanue W3MEHEHUSX B
JVCUUIUIAHBIL, Kadenpa, c xoTopoit paboueit [Toamuce
C KOTOpOH MIPOBOAMIIOCH COTJIACOBAaHHE porpaMme. 3aB. Kadenpoit
MIPOBOJIUIIOCH 3akimoyenue 0o
COIJIaCOBAaHUE UTOTrax
COTJIACOBaHUS
MaTeMarika Ka(bezlfia MH(POPMAITMOHHBIX Konrakosa I'.B.
TEXHOJIOTUI MaTeMaTuKy U (pU3NKN COIJIaCOBAHO
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Kadenpa nndopmarmonHbix

Komrakosa I'.B.

duznka 9 COrJIaCOBAaHO
TEXHOJIOTUI MaTeMaTuKu U (pU3nKu
Teopermeckas Kadenpa conportusnenus Bornanos E.B.
P MaTepUaIOB U TEOPETUUECKOM corjiacoBaHo
MEXaHUKa

MEXaHHUKH
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JIucT nu3meHeHnid pado4eid MporpaMmbl

Ipuioxenne Ne 1

Howmep
WU3MEHEHHUS

Homep
IIPOTOKOJIA
3aceaHus

kadeapsl U garta

CtpaHuipl ¢
W3MEHEHUSIMU

[Tepeuenn oTKOppEK-
TUPOBAHHBIX MTYHKTOB

[Tonnuce 3aBe-
JTYIOIIETO
kadeapoit
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IIpunoxenne 2

JIMCT nepuoanvYecKuX NpOBEPOK padovei MpoOrpaMmbl

JlomKkHOCTHOE JIMIO, TIPO-
BOJIMBIIIEE TPOBEPKY
®.1.0., 10/KHOCTb,

Jlara

[TorpebGHOCTH B
KOPPEKTHUPOBKE

IIepedyens nyHKTOB, CTp.,
pa3aenoB, TPEOYIOIIX
W3MEHEHUI
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IIpuinoxenune 3

MMHUCTEPCTBO CEJIbCKOI'O XO3MCTBA POCCUICKON ®EJEPAILINN
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/[P)KETHOE OBPA30BATEJIbHOE
YYPEXXJIEHUE BBICIIET'O OBPA3SOBAHMS «JIYTAHCKHUI IT'OCYJIAPCTBEHHBI
ATPAPHBIN VHUBEPCHUTET UIMEHH K.E. BOPOILIJIOBA»

Kadenpa npoextupoBanus U CTPOUTEIHLCTBA CETBCKOX035HCTBEHHBIX 00EKTOB

®OH/J OHEHOYHbBIX CPEJACTB
o IUCHUIUIMHE (MOyJTH0) «COnmpOTHUBIICHHE MATEPUATIOBY

CrnemnanbaocThb: 08.05.01 « CTpouTENHCTBO YHUKAIBHBIX 3IaHUM U COOPY>KECHHI

Crennanuszanusi: «CTpOUTENbCTBO BBICOTHBIX U OOJIBIICTIPOJIETHBIX 3JaHUM U COOPYKEHHUID

YpoBeHb TPOoPEeCCHOHATBHOTO 00Pa30BaHUS: «CIICITIHAIUTETY

T'ox naugana moarorosku: 2025

Jlyranck, 2025



1. NIEPEYEHb KOMIIETEHIIMIA, COOTHECEHHBIX C UHIUKATOPAMM JOCTUKEHUSI KOMIETEHIIUIA, C YKASAHUEM 3TAIIOB
NX ®OPMHUPOBAHUSA B ITPOLIECCE OCBOEHUSI OBPA3OBATEJIBHOM TPOT'PAMMBI

Kon ®opmymupo | MuHaukaTopsl Otan [Tnanupyemsbie pe3ynbTaThl HaumenoBanue Momyneit u (Wiim) HaunmenoBanue
KOHTpO- BKa JOCTIKEHUS (ypoBeHb) 00y4eHusI pa3znenoB JUCLUILINHB OLIEHOYHOTI'O CPEJICTBA
JUPYeMO | KOHTPONHPY | KOMIICTCHIIMH | OCBOCHHUSI Texymuii | IIpomexyTou
71 emMou KOMIIETEH KOHTPOJIb Hasl
KOMIIETE | KOMIIETEHIIN 12078 arTecTauus
HIIUH u
OIIK - 1 | Cnocoben OIIK - 1.6 IepBblii | 3HATH: MEXaHUYECKUE Moayas 1. «OcHOBBI pacueTa Ha Tectsl OK3aMeH
pelarh Pewienne JTan CBOMCTBA M XapaKTEPUCTUKH | MIPOYHOCTH M )KECTKOCTD P MPOCTHIX 3aKpBITOrO
MIPUKJIaTHBIC HWHXXCHCPHBIX (moporoBel MaTCpHaJIOB U MCTOIMKY HX | pynmax I[e(bOpMa]_[I/H/I» THIIA
3a1a4u 3afaq ¢ ii YpOBEHb) | OMpeIeNIeHNA; TEOPHIO Mony.asb 2. «OCHOBBI pacueTa Ha
cTpoutenpHo | TPUMCHCHHEM pacqera reOMCTpUICCKux IPOYHOCTB, JKECTKOCTh M YCTOHYMBOCTh
i oTpacH, MaTeMaTHYecK XapaKTEPUCTHK ILIOCKHX MU CTOKHBIX BIIAX TehOPMAIHI
OTo ammapara MOIIEPEYHBIX CEYCHUI
UCTIONB3YS .
BEKTOPHOM OpycheB.
TEOPHIO U ATTeGpEL,
MECTO/IBI AQHATUTHYECKO
bynnamenta | ji reomerpun.
JILHBIX HayK.
Bropoii | YMers: onpeaensaTs Mopnyas 1. «OcHOBBI pacueTa Ha Tectbl OK3aMeH
aTan BHYTPEHHHE CHJIOBEIC MPOYHOCTE M JKECTKOCTH TP MPOCTHIX OTKPBITOTO
(HpOllBUHHy (haxTopsl pu HepopmManvn | pugax gedopmarm THIA
ypgl};leHHB) PacTsKEHHs 1 CKaThs Moayb 2. «OCHOBBI pacuera Ha (Bompocsl
SJICMEHTOB KOHCTPYKIMH U | 11y 64p0CTh, KECTKOCTh M yCTOHYMBOCTD AT
CTPOHTE X SIOPEL, MIPH CJIOKHBIX BHJIAX Aedopmanuny orpoca)
BBIOMpATH MaTepHal
JleTajnei B 3aBUCUMOCTH OT
XapakTepa HarpyXeHusi
YCIIOBUH 3KCIUTyaTaluu
MallVH;




Kon ®opmynupo | Muanukaropsl Oran [InanupyeMeble pe3yabTaThbl HammenoBanne mosmyneit u (viti) HaumenoBanue
KOHTPO- BKa TOCTHYKCHHUS (ypoBenb) o0y4eHus pa3nenoB JUCLUILIUHBI OIICHOYHOTO CPEICTBA
JUPYEMO | KOHTPOJIMPY | KOMIIETCHLIMU | OCBOEHHS Texymunit | ITpomexyTou
i eMOi KOMTIETEH KOHTPOJIb Hast
KOMIIETe | KOMIICTCHIIH A aTTecTalus
HIMU u
Tpernii | UMerh HaBbIkuU: Bragenus | Moay.ab 1. «OcHOBEI pacuera Ha
aTan METOJUKOM pacuera MIPOYHOCTH U KECTKOCTH TP MPOCTHIX
(BLICOKI/IfI CTaTUYECCKH ONPEICITUMBIX U BHUAX I[e(l)OpMaL[I/H/I» HpaKmqec DK3ameH
YPOBCHB) | cTaTHUeCKH Moayab 2. «OCHOBBI pacuera Ha Kne
HEOIPEIETUMBIX IPOYHOCT, )KECTKOCTh U YCTOMYHMBOCTh safiaHus
KOHCTPYKIIHi1; METOAaMH IIPH CJIOKHBIX BUAAX JedopMarim
AKCIEPUMEHTAILHOTO
OIpEJIETICHUS HAPSKEHUI
u nedopmanuii B ieTansx;
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2. OIMCAHUE MMOKA3ATEJEN U KPUTEPUEB OLIEHUBAHUS KOMIIETEHITAM HA
PA3JIMYHBIX 3TAIIAX UX POPMUPOBAHNSA, OIIMCAHUE HIKAJI ONEHUBAHUSA

No | Haumeno | Kparkas [Ipencrasne | Kpurepuu oueHuBaHus [Ikana
1/ | BaHME XapaKTEepUCTUKA HHE OLICHUBAHHUS
I | OLUCHOYH | OIIEHOYHOTI'O CPEJCTBa | OLICHOYHOIO
oro CpeJICTBa B
CpencTBa dhonme
3auyer Cucrema TectoBbIe B recte BemmonaeHo 90-100%
1. | Tecr CTaHOAPTU3UPOBAHHBI | 3aJTaHU 3aaHUH
X 3aJaHui, B Tecte BrITOIIHEHO OOJIEE 75-
TIO3BOJISTIOIIAsT 89% 3anmanuii «3asreno»
U3MEPUTHh YPOBCHB B Tecre Boimonneno 60-74%
3HAHUM. 3aJaHuN
B Tecte BhINONTHEHO MEHEe
60% 3anmanuii
Bonpmias gacts onpezneneHnit
HE TpejcTaBiicHa, 1100 «He3auteHo»
IpeICTaBiIeHa ¢ TPYObIMU
OIIMOKaMH.
2. | Ompoc ®dopma paboTsl, Bonpocsrk | I[IponeMoHCTpUpOBaHEI
KOTOpasi IO3BOJISIET onpocy MpeInoiaraeéMble OTBETHI;
OLIEHUTb KPYro30p, MPaBUIBHO UCIOIb30BaH
YMEHHE JIOTHUECKU aNrOpUT™M 000CHOBAaHUH BO «3auTeHo»
MOCTPOUTH OTBET, BpeMsI pacCyXACHUM; eCTh
YMEHUE JIOTHKA PaCCyXICHUN.
MIPOIEMOHCTPUPOBATH [TpoaeMOHCTPUPOBAHEI
MOHOJIOTHYECKYIO MpeInoiaraeéMble OTBETHI;
peub 1 UHbIE €CTb JIOTHKA PacCy>KICHUH, HO
KOMMYHHUKAaTHUBHBIE HETOYHO UCTIOJIH30BaH «3auTeHo»
HAaBBIKH. Y CTHBIN aNropuT™M 00OCHOBAHHUN BO
orpoc obnanaer BpeMsI pacCyKJIeHHI U HE BCe
OoJIpIIMMHU OTBETHI MOJTHBIE.
BO3MOXKHOCTSIMHU [IponeMoHCTpUpPOBaHEI
BOCITUTATEIHOTO MperoiaraeéMbie OTBETHI, HO
BO3JICHCTBHS, HEMpPaBUIBHO MCIOIb30BaH
co3/iaBas yCjIOBHA aJITOPUTM 00OCHOBAHHH BO «3a4TEeHO»
JUTs HepOpMaIbHOTO BpEMSI pacCyXJICHUH;
o01eHusI. OTCYTCTBYET JIOTHKA
paccyXJIeHU; OTBETHI HE
TIOJTHBIE.
OTBeThI HE IPE/ICTABICHBI. «He3zauteHo»
3. | IIpaktnu | Hanpasieno Ha ITpaktryeck | [TpoaeMOHCTPUPOBAHO
€CKHe OBJIAJICHUEC MCTOJIaMH | W€ 3aTaHU CBOOOIHOE BiIaJIcHUE
3afanus | M MCTOJIMKaMH npo(heCcCHOHATBHO-
n3yqaeMon MOHATUIHHBIM aIapaToM,
AMCHMIUIMHEL [l BJIa/ICHHE METOaMHU U
peicHus METOIMKAMH TUCIUIITHHBL. «3a4TeHO»
npeaaraeTcs pelmTh
KOHKDETHO® 38/1aHHE IToxazansl ciocoOHOCTH
(curyanuro) 6e3 CaMOCTOSTEIBHOIO )
HpHMeHEHHS MBILICHHS, TBOPYECKOH
AKTUBHOCTH. 3aJaHue




Hanmeno
BaHUeE
OIICHOYH
oro
CpencTBa

Kpatkas
XapaKTepUCTHKA
OLIEHOYHOTI'O CPE/ICTBA

IIpencrasne
HHE
OLIEHOYHOT O
CpeIcTBa B
dhonme

Kpurtepuu oreHuBaHUS

Ixana
OLICHUBAHUS

MaTeMaTHYECKHX
pacdeToB.

BBITIOJTHEHO B IOJTHOM 00BbEME.

[TpoxeMoHCTPUPOBAHO
BIIaficHUE TTPOoheCCHOHATBHO-
MOHSATUHHBIM aIapaToM, TIpH
MPUMEHEHUHU METOJIOB U
METOJIUK TUCIUILTHHBI
HE3HAYUTEIIbHBIC HETOYHOCTH,
MOKa3aHbl CIIOCOOHOCTH
CaMOCTOSITETTHHOTO
MBIIUICHAS, TBOPYECKOM
aKTUBHOCTHU. 3a/IaHKE
BEITIOJTHEHO B TIOJTHOM 00BeMe,
HO C HEKOTOPBIMHU
HETOYHOCTSAMMU.

«3aureHoy

[IponemoHcTpUpOBaHO
BJIaJICHUE PO ECCUOHATBHO-
HOHATUHHBIM arnmnapaTtoM Ha
HU3KOM YPOBHE; AOMYCKAIOTCS
OIHUOKH MPH PUMEHEHUH
METOJIOB M METOJTHK
JUCIIATUTAHBL. 3a1aHue
BBIMOJTHEHO HE TIOJIHOCTHIO.

«3aureHoy

He nponemMoHncTprpoBaHo
BIIaJICHUE MTPOPECCHOHATBEHO-
MIOHSATUNHBIM alapaToM,
METOJIaMH ¥ METOJUKAMH
JUCHUILIMHEL. 3aaHue HE
BBITTOJTHEHO.

«He3aureno»

IK3aMeH

KonTponbsHoe
MEpONPUSTHE,
KOTOPO€ IIPOBOJMTCS
M0 OKOHYaHUH
W3y4YeHUS
JUCLUIIINHBL.

Bormpocs! k
9K3aMEHY

[loxazano 3HaHUE TeOpHUU
BONPOCa, TOHATHHHO-
TEPMHUHOJIOTUYECKOTO
arnmnapara JUCIUIUIAHBL
YMCHHE aHAJTU3UPOBATh
po0IIeMy, cofepKaTeabHO U
CTHIIUCTUYECKH TPAMOTHO
M3J1araTh CyTh BOIPOCA,;
rIyOOKO MOHMMATh MaTEPUAT;
BJIaJICHUE aHATUTUIECKUM
CIoCcOO0M M3JI0KEHUS
BOIIPOCA, HAYYHBIX UJIEH;
HaBBIKAMH apTyMEHTAIH U
aHanu3a (aKToB, COOBITHIHA,
SIBJIEHWUM, TIPOLIECCOB.
BrictaBnsercs
obOydJaroremMycsi, MOJHO,

Mo ;poOHO U TPaMOTHO
OTBETHBIIEMY Ha BOMPOCHI

Ornenka
«OTINIHO»

®)
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Hanmeno
BaHUeE
OIICHOYH
oro
CpencTBa

Kpatkas
XapaKTepUCTHKA
OLIEHOYHOTI'O CPE/ICTBA

IIpencrasne
HHE
OLIEHOYHOT O
CpeIcTBa B
dhonme

Kpurtepuu oreHuBaHUS

Ixana
OLICHUBAHUS

Omiera M BOIPOCH
9K3aMEHaTopA.

IToka3aHO 3HaHHE OCHOBHBIX
TEOPETUYECKUX TTOJIOKEHUMN
BOIIPOCA; YMEHHUE
aHAM3UPOBATD SBIICHUS,
(hakThI, TEUCTBUS B paMKax
BOIIPOCA; CONIEPIKATEIHHO U
CTHJTUCTUIECKH TPAMOTHO
M3naraTh CyTh BOIIPOCA, HO
HMMeEeT MECTO HEeJIOCTaTOYHAs
MOJTHOTA OTBETOB TIO
M3JIaracMoOMYy BOIIPOCY.
[IponemoHcTpUpOBaHO
BIIAJICHUE aHATUTUICCKUM
CII0CcOO0M H3JI0KEHUS
BOIIPOCA U HABBIKAMH
apryMeHTaluu.
BericTaBnsercs
00yJaronemMycs, TOJIHOCTHIO
OTBCTHUBUICMY Ha BOIIPOCHI
OmreTa U BOTIPOCHI
dK3aMEHATOpa, HO
JIOTTYCTHBIIIEMY TP OTBETaX
HE3HAYHUTEIhHBIE OIINOKH,
YKa3bIBAIOIINEC HA HATAYHEC
HECUCTEMHOCTH U ITPOOEIIOB B
3HaHUAX.

Onenka
«Xopomo» (4)

IToka3zano 3HaHHE TEOPUU
Borpoca (hparMeHTapHO
(HEeNOJIHOTA U3MI0KEHUS
MH(OPMaLUK; OTIEPUPOBAHNE
MOHATUSIMHA Ha OBLITOBOM
YPOBHE); YMEHHE BBIIEIUTD
ri1aBHOE, CPOPMYIUPOBAThH
BBIBO/IbI, ITOKA3aTh CBA3b B
MOCTPOCHUH OTBETA HE
MPOJIEMOHCTPHPOBAHO.
Bnanenue aHaIuTHYECKUM
CIOCO0OM M3JI0KEHHS
BOIIPOCA U BJIA/ICHHE
HaBBIKAMH apryMEHTALMH HE
MPOJIEMOHCTPHPOBAHO.
OO0yuaromuics AOMyCTHI
CYIIIECTBEHHBIE OIMIMOKH TPU
OTBETax Ha BOMNPOCHI OHMJIETOB
W BOIIPOCHI JK3aMEHATOopa.

Orenka
«Y IOBNETBOP
UTEIBHOY (3)

3HaHHe MOHATHHHOTO
arnmnapara, TCOpUU BOMIpoca, He
MIPOJIEMOHCTPHUPOBAHO;
YMEHHUE aHAJTN3UPOBATh

OneHka
«Heynosierso
putensHO» (2)
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Ne | Haumeno | Kpatkas Ipencrasne | Kputepuu onennBanus [xana

1/ | BaHUE XapaKTePUCTHKA HUE OIICHUBAHUS
M | OLIEHOYH | OLEHOYHOTO CPEJCTBA | OLEHOYHOTO

oro CpeIcTBa B

CpencTBa dhonme

y4eOHBIN MaTepral He
IPOAEMOHCTPHPOBAHO;
BJIaJICHHE aHATUTUYECKUM
CIIOCOOOM H3JI0KCHHS
BOITPOCA U BIIAJICHHE
HaBBIKAMH apr'yMEHTAIUU He
MPOJEMOHCTPHPOBAHO.
OO0yyJaromuiicss He OTBETHII
Ha OJIMH WJIM JiBa BOTIpOCa
Ousera v JONOIHUTENbHEIE
BOIPOCHI AK3aMEHATOPA.

3. TUITIOBBIE KOHTPOJIbHBIE 3ATIAHUSA NJIA UHBIE MATEPHUAJIbI, HEOBXOANMBbIE
JIJIsI ONEHKHW 3HAHUI, YMEHHMIA, HABBIKOB U (WJIN) ONBITA JTESTEJIbHOCTH,
XAPAKTEPH3YIOIIUX 3TAIIBI ®OPMHUPOBAHUSI KOMIIETEHIIAM B TIPOIIECCE

OCBOEHUS OBPA3OBATEJIBHOM ITPOT'PAMMBI

OueHOYHBIE CPEACTBA 1JISl MPOBEIEHUS TEKYIIEr0 KOHTPOJIS

Texymuii KOHTPOIH OCYIIECTBISIETCS MPENoaBaTeNIeM TUCITUTLINHBI TTPH MTPOBEACHUN 3aHATHI B
(hopMe TeCTOBBIX 3a/IaHNH, YCTHOTO OIPOCa M MPAKTHIECKUX 3a/TaHUH.

OIIK -1. Cnoco0eH pemiaTh NPUKJIAIHBIE 321241 CTPOUTENBHON 0TPAC/IHN, HCIIOJIb3Ysl TEOPUIO U
MeTobl PYHAAMEHTAJIBLHBIX HAYK.

OIIK -1.6. PenreHue MH:KeHEePHBIX 32124 ¢ MPUMEHEHHEM MAaTEeMAaTHYeCKOI0 aNnapaTa BeKTOPHOIi
ajredpbl, aHATUTHUYECKO reoMeTpPHH.

[eperiii 3Tan (IOPOroBoi yPOBEHB) — MOKa3bIBACT CHOPMUPOBAHHOCTH TOKA3ATEIIs] KOMITCTCHIIUU
«3HATh»: MEXAHUYECKUE CBOMCTBA U XaPAKTEPUCTUKU MATEPUATIOB, METOAUKHU HUX ONPEICIICHMUS;
TEOPHIO pacueTa reOMETPUICCKUX XapaKTEPUCTHK TNIOCKUX MONIEPEUHBIX CEUCHHIT OPYChEB;

TecToBbIE 3a]aHNA 3aKPHITOT0 THIIA
1. Yemy paBHAa NPoA0JIbHAS CHJIA, I€HCTRYIONIASI B JAHHOM MOMEPEYHOM ceueHnu opyca?
a) BEKTOPHOM CyMMe BCeX BHEITHUX CHJI, ICHCTBYIOIIUX TI0 OJIHY CTOPOHY OT JJaHHOTO CEYCHUs Ha
MPOJIOJILHYIO OCh Opyca.
0) aireOpanyecKoil CyMMe IPOCKIMil BCEX BHEIIHUX CHII, IEHCTBYIONIUX MO 00€ CTOPOHBI OT TAHHOTO
CEYCHHUs Ha MPOJOJBHYIO OCh Opyca.
B) anreOpanyeckoi cyMMe MPOESKIHI BCEX BHEIIHUX CHII, IEHCTBYIOMIMX MO OJTHY CTOPOHY OT JaHHOTO
CeYeHHUs Ha MPOJOJLHYIO OCh Opyca.
') BEKTOPHOM CyMMe BCeX BHEUTHHUX CHJI, ICHCTBYIOIIUX MO 00€ CTOPOHBI OT TAHHOTO CEUCHHs Ha
MIPOJIONIBHYIO OCh Opyca.
1) anredpanveckoil cyMMe MPOeKINii BCeX BHEIIHNX W BHYTPEHHUX CHII, IEUCTBYIOIINX 110 OHY
CTOPOHY OT JJAHHOT'O CEUCHHUSI Ha MPOJIOJIBHYIO 0Ch Opyca.

2. Yemy paBHa nonepevHasi CWJia, 1elHCTBYIONIAsI B TAHHOM MOMEPEYHOM cedeHnHu opyca?

a) BEKTOPHOH CyMMe BCe BHEITHUX CHJI, IEHCTBYIOIINX 0 OJIHY CTOPOHY OT JAHHOT'O CEYEHHSI Ha OJHY
13 [VIaBHBIX LEHTPAJIBHBIX OCEH MHEPLUH CEUCHHUS.
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0) anreOpandeckoil cyMMe IPOCKIUil BCe BHEIIHUX CHII, ICUCTBYIOIIUX 110 00€ CTOPOHBI OT JAHHOTO
CCYCHUS Ha OJIHY W3 IJIaBHBIX IEHTPAIBHBIX OCEH WHEPITUN CCUCHHSL.

B) BEKTOPHOW CyMMe BCE BHEITHUX CHJI, JIEHCTBYIOIINX MO0 00€ CTOPOHBI OT TaHHOTO CEUEHUS Ha OJTHY U3
TJIABHBIX IICHTPATBEHBIX OCCH HHEPITUH CEUCHMS.

I') anreOpanveckoi cyMMe MPOeKIUi BCe BHEIIHUX CHJI, ICHCTBYIONIUX TI0 OJJHY CTOPOHY OT JIaHHOTO
CEYeHHs Ha OJHY W3 TJIaBHBIX IEHTPAITBHBIX OCE MHEPIIUN CEUCHHS.

1) anredpanveckoi cyMMe IMPOeKINii BCeX BHENIHUX W BHYTPEHHUX CHII, IEUCTBYIOIINX 10 OHY
CTOPOHY OT JTAHHOTO CEYEHUsI Ha IIPOJOIBHYIO OCh Opyca.

3. Uemy paBeH KpPyTAIIMii MOMEHT, 1eCTBYIOIIMII B JAHHOM IONIEPEYHOM ceyeHUuHu Gpyca?
a) anredpanvdeckoil CyMMe MOMEHTOB, JISUCTBYIOIINX 110 00€ CTOPOHBI OT TAHHOTO CEYeHUS,
OTHOCHTEJHHO TIOTIEPEYHON ocH Opyca.

0) anreOpanyueckol CcyMMe MOMEHTOB, IEHCTBYIOIIUX TI0 O/IHY CTOPOHY OT IaHHOTO CEUCHHUS,
OTHOCHTEIHHO TIPOIOBHOI ocH Opyca.

B) anre0panyeckoil CyMMe MOMEHTOB, IEHCTBYIOIINX MO0 00€ CTOPOHBI OT TaHHOTO CEYeHHUS,
OTHOCHTEIHHO TIPOIONBHOM ocH Opyca.

r) areOpanyecKoil CyMMe MOMEHTOB, JACHCTBYIOIIMX 110 OJHY CTOPOHY OT JaHHOTO CEUCHMSI,
OTHOCHTEIHHO TIOTIEPEYHON ocu Opyca.

1) BEKTOPHOI CyMMe MOMEHTOB, JAEHCTBYIOIIMX 110 OJHY CTOPOHY OT JAHHOTO CEYEHHS, OTHOCUTEIHHO
MPOJIOIBHOM OcH Opyca.

4. Yemy paBeH M3rudaromuii MOMEHT, IeiiCTBYIOIIHIi B JTAHHOM MONEPEeYHOM cedeHun opyca?

a) anreOpanv4ecKko CyMMe MOMEHTOB BHEIITHHUX CHJI, ACHCTBYIOIINX IO OJHY CTOPOHY OT JaHHOT'O
CCUCHUS OTHOCHUTCIIBHO OI[HOI\/'I U3 I'NTaBHBIX HECHTPAJIbHBIX ocel HUHEPIHU CCUCHMUS.

0) areOpanyecKoil CcyMMe MOMEHTOB BCEX BHEITHUX CHJI, ICHCTBYIOLIUX MO 00€ CTOPOHBI OT TAHHOTO
CCUCHUS OTHOCHUTCIIBHO OI[HOI\/'I U3 I'NTaBHBIX HECHTPAJIbHBIX ocel HWHCPUHU CCUCHU.

B) BEKTOPHOW CyMMe MOMEHTOB BCEX BHELIHHUX CHJI, ACHCTBYIOILUX IO 00€ CTOPOHBI OT IAHHOTO CEUEHHUS
OTHOCHUTCIIBHO OI[HOﬁ 13 I'TaBHBIX HCHTPAJIbHBIX ocel HMHEPIHU CCUCHMU.

') BEKTOPHOI CyMMe MOMEHTOB BCEX BHEUTHUX CHJI, JEHCTBYIOIIMX IO OHY CTOPOHY OT JAHHOTO
CCUCHUA OTHOCHUTCIIBHO OI[HOﬁ 13 I'NTaBHBIX HECHTPAJIBHBIX ocel HWHEPUHU CCUCHMUA.

1) aIre0pandecKkoil CyMMe MOMEHTOB BHEIIHUX CHJI, ACHCTBYIOIIMX MO OHY CTOPOHY OT JaHHOTO
CEUEHMsI OTHOCUTEIIHHO JIBYX TJIABHBIX LIEHTPAJIbHBIX OCEH HHEPIMH CEUCHHUS.

5. YUTo Takoe NpSIMOii YUCTHIH M3rud?

a) TaKOW BHJ] HArpy>KeHUsI Opyca, MPH KOTOPOM B €T0 MOTEPEUHBIX CCUSHHUIX BO3HUKAET TOJIBKO OJIUH
BHYTPEHHUI CHIIOBOU (pakTOp - M3rnbaronuii MOMEHT

0) Takoil Buj HarpykeHus Opyca, Ipyu KOTOPOM B €ro MOIMEPEYHBIX CEYSHUSIX BOSHUKAET TOJIBKO OJMH
BHYTPEHHUI CHIIOBOU (PaKTOp - KPYTAIIUNA MOMEHT.

B) Takoil BUJ HarpyxeHus Opyca, Ipxd KOTOPOM B €r0 MOMNEPEYHBIX CEUCHUSX BO3HUKAET TPU
BHYTPEHHHUX CHJIOBBIX (DaKTOpa - U3rnOaronii MOMEHT, ITONIEpEeYHas CHila U KpyTAIIMNA MOMEHT.

I') TAKOM BUJ Harpy>keHust Opyca, pyu KOTOPOM B €rO MONEPEYHBIX CEYCHUAX BOSHUKAET TOJIBKO OJUH
BHYTpPEHHHI CHIIOBOH (paKkToOp - monepeyHas cuja.

1) TAKOM B[ Harpy>keHust opyca, mpr KOTOPOM B €0 IONEPEYHBIX CEUYEHUAX BO3HUKAET J[BA BHYTPEHHUX
CHJIOBBIX (haKTOpa - U3rHOArOIINii MOMEHT U TIONIepeyHast CUIa.

Kiroun

AR R I
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Btopoit »Tanm (IpoaBHHYTBHIH YpPOBEHB) — IIOKAa3bIBacT C(HOPMHUPOBAHHOCTH ITOKA3aTEISI
KOMIIETEHIINN «yMETh»: ONPEeIIsATh BHYTPECHHNE CUIIOBBIE (PAKTOPBI MPH Pa3IHYHBIX BUIAX JehopMariuii
AJIEMEHTOB KOHCTPYKIIMA W CTPOWTh WX 3IIOPHI; BHIOUPATh MaTepuan JeTalieii B 3aBUCHMOCTH OT
XapakTepa Harpy>KEHUsl U YCIOBUM SKCIUTyaTallid MAIlIHH;

3apaHns OTKPBHITOTO THIA (BONMPOCHI JIs1 OIIPOCa):

UT0 HA3BIBAETCS MPSMBIM TIOTIEPETHBIM H3THOOM?
Uro Takoe CUIIoBas MIOCKOCTh?
Kaxoii KOHCTpYKTUBHBIN 3JIEMEHT Ha3bIBAETCS OAIIKOM?

~Aowpnpe

Kakoii KOHCTPYKTUBHBIH 3JICMCHT Ha3bIBACTCS BAJIOM?
5. Kako# KOHCTpYKTHUBHBIN 2IIEMEHT Ha3bIBaeTCs OpycoMm (cTepkHeM)?
Kitoun

=

Taxoli BuA HarpykeHus Opyca, IpU KOTOPOM, KpoMe M3THOAIOIero MOMEHTa B MOMEPEIHOM
ceyeHuH Opyca BO3HUKAET MONepeyHast CuiIa.

HHOCKOCTI), B KOTOpOfI ILGfICTByIOT BHCIIHWEC HAI'PY3KHU.

[psamonuneliHbIil Opyc(cTepiKeHb) padOTAONINI Ha H3THO.

[psamonunelHbIi Opyc(cTepKeHb) padOTAIONINI Ha KpyUeHHE.

ARSI

KoHCTpyKTHBHBIH 3J1EMEHT, OHO U3 U3MEPEHUH KOTOPOTO (UIMHA) CYIIECTBEHHO OOJNbLIE IBYX
JPYrUX U3MEPEHUH.

Tperuii sTan (BBICOKUH YPOBEHB) — IMOKa3bIBACT CHOPMHUPOBAHHOCTH MTOKA3ATEIISI KOMIIETEHIIUN «MMETh
HaBBIKI». METOJMKON pacyeTa CTaTUYECKU ONPEACIUMBIX U HEONMPEACTUMBIX KOHCTPYKLIMIA;
METOJIaMHU 3KCIIEPUMEHTAIBHOTO OIPEICIICHUS HAPsHKCHUI U ehopMaIuii B IeTalsx.

[pakTnyeckue 3aganus:
1. Onpenenuts U3 ycnosus NpovYHOCTH JUAMETP Baa, nepeaaroiero MomHocts N = 51,52 kBt npu
gactoTe BpamieHus h = 1000 06/MuH, eci AoMTycKaeMoe KacaTeIbHOe HalpshDKeHE MaTepralia Baia
[t«] = 80 MI]a.

2. [IpownsBecty MpoBepKy Ha MPOYHOCTH Basia auameTpoM D = 31,53 mm, niepenaroniero MOIHOCTh
N = 51,52 kBt npu wactote Bpamenus N = 1000 06/MuH, eciu JOITycKaeMoe KacaTelbHOE HANPSKEHE
Martepuana Bana [1] = 80 MlIIa.

3. OnpezenuTs nepegaaeMyro BaioM MotHocts N ripu yacrore Bpamenus N = 1000 06/muH, eciu
JIOIyCKaeMoe KacaTellbHOE HaNpshKeHne MaTepuana Bajia [t] = 80 MlIla, a nuamerp Basia paBeH
D =31,53 mMm.

4. OnpenienuTh U3 yCIOBHS JKECTKOCTH TUAMETP BaJla, IEPEIAloIero MOIIHOCTh
N = 51,52 kBt npu yacrore Bpamienus N = 1000 06/MuH, eciu JOMYCKAEMBI yroJl 3aKpyYHUBaHUs
[6°] =1-10" rpan/m, a momyis casura G = 8-10* MITa.

5. Onpenenuth nepeaBacMyro BaioM MOIIHOCTh N mpu yactoTe BpaieHus n = 1000 06/mMuH, eciu
omycKaeMsiit yrox sakpyausanus [0°] =1-107 rpam/m, Mmoxyis casura G = 8-10* MIla, a quamerp Bana
paseH D = 43,4 Mm.

Kmroun

1. Ortser: D = 31,53 mm.

2. OTBeT: Tmax = 79,98 MlIla. Y cnoBre npoYHOCTH BBITIONHSETCA.
3. OtBeT: M= 492 Hv; N =51,52 kBr.

4, Otser: d = 43,4 mm.

5. OteT: N =51,62 kBT, M =493 H™m.
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OuneHouHble CpeacTBa 1Jid NPpOBEACHUSA l'lpOMe)KyTO‘l]—lOi/i aTTeCTaluu
HpOMe)KYTO‘lHaSI aTTeCTalud IPOBOAUTCS B (bOpMe YCTHOT'O 3K3aMCHaA.

Bonpocs! 114 3a4era
Onpenenenue u 3a1auu Kypca «MexaHnKa MaTepruaioB U KOHCTPYKLMI».
Brruncnenue noisipHeIX MOMEHTOB MHEPLIUM 1 MOMEHTOB COIIPOTHUBIICHUS CEUEHU Baja.
PanmonansHas hopma ceueHus Bajia.
Knaccudukanus cun, qefCTBYIOIMINX HA 3J€MEHTBI KOHCTPYKUMH U netanu. OOBeKT U pacueTHas
cxeMa. banku u ux onopsl.
YcnoBue Mpo4HOCTH NTPU KPYUCHUH.
Cwtbl, HanpsDKeHHsI 1 meopmartii. MeTo T ceueHMiA.
Hedopmanuu npu KpyueHUH.
[IpuHIMIIEI HE3aBUCUMOCTH IEHCTBUS CHIT (METOJ CYNIEPIO3ULINN).
YcoBue KeCTKOCTH PH KPYUCHUH.
OCHOBHBI€E TUITOTE3HI.

Pacuer nunmHapUYeCKUX BUHTOBBIX IPYKUH HA IPOYHOCTb.

Mexanudeckue CBOMCTBA MaTepuanos. J(uarpamma pactskenus. ItactuunocTs. XpyIKoCTs.

Pacuet mpy>xuH Ha KECTKOCTb.

PacTspxenus u cxatust. HanpsokeHns B HONEPEYHBIX CEYEHUSIX MPH PACTSHKEHUH U COKATHH.

OcHOBHbIE IOHATHS 00 H3THOE.

Pactspxenne u cxxarue. HanpsiokeHus B ceYeHUsIX C y4eTOM COOCTBEHHOTO Beca.

Cuisl 1 onopHbIe peakuu. Buasr omop.

HanpskeHust B HAKJIOHHBIX CEYEHUSX.

OnpeneseHre BHYTPEHHUX CHIIOBBIX (DaKTOPOB B TIOMIEPEUHBIX CEUCHHSIX OAIOK.

[TpononeHBIE U TOTIEpEeYHbIE AehOPMAILINU [TPH PACTSIKCHUN U CXKATHH.

[IpaBwio 3HAKOB AJISI CHIIOBBIX (DaKTOPOB MpH H3THOE.

Omnpenenenre 0ceBbIX MepeMelleHIi TPU pacTHKEHNH (CKaTHH).

Huddepennmanbaple 3aBUCUMOCTH MEXKAY N3THOAIOIIIM MOMEHTOM M, mornepedHoit cunoii Q u
WHTEHCUBHOCTBIO Harpy3KH (.

ITocTpoeHue 3110p U MPOJOJIBHBIX CUJI HOPMAJIbHBIX HANPSKEHUN U OCEBBIX IIEPEMELLICHUI.
Omnpenenenue HOpMalbHBIX HAaNpsbKeHHUH Npu u3rubde. HopManbHbie HANpsDKEHHST TTPH YUCTOM
n3ruoe.

OCHOBBI TEOpUM HANPaBJIECHHOTO U Ae()OPMHPOBAHHOTO COCTOsIHMA. HampsokeHus B Touke.
I'maBHbIE MIOIIAAKY U TIIaBHBIC HANIPSKEHMUS.

[MocTpoenue 3mop U3rudaOIINX MOMEHTOB U TIOTIEPEYHBIX CHIL

JIvHeiHOe HaIpsKEHNE COCTOSHUSL.

3aKoH pacnpeaeIeHns] HOpMalbHBIX HAIPSHKEHUH Ipyu U3ruoe.

OCHOBBI TEOpUM HANPSHKEHHOTO M AeOopMUpOBaHHOTO cocTosiHMA. llnockoe HampspkeHHOE
COCTOSIHHE.

Onpe/ieNeHue MoJIoKEHUs HEHTPaIbHON OCH IIpU U3rude.
Bomnpocsl Aj1s1 3k3aMeHa

OCHOBBI TEOpUH HANPSLKEHHOTO U AeopMupoBaHHOro coctosiHus. Ipsimast n oOpaTHas 3a1ava
MIPH IJIOCKOM HaINpsKEHHOM COCTOSTHUH.

Omnpenenenne 3aBUCUMOCTHA HOPMaJIBHBIX HANPSHKEHUH MpH U3rHOe 0T U3rndaroiero MOMeHTa 1
(hopMBI ITOIIEPEYHOro cedeHus opyca.

OCHOBBI TEOPUH HANPSHKEHHOTO ¥ Jie(opMUpoBaHHOTO cocTOosiHUS. [ 'padudeckoe onpeneneHue
HanpspKeHUH (mpsmas 3agaqa).

Kacatenbnblie Hanpsbxenus npu u3rude. @opmyna XKypasckoro 1.

OCHOBBI TEOPUH HANPSHKEHHOTO COCTOsIHMA. HaxoxkieHne TiaBHbIX HAPSHKEHUH ITPH TOMOIIH
Kkpyra Mopa (oOpaTHas 3a1aya).

[Iporu6 u noBopoT OaNKu Npu U3ruode.

Cnsur. Hanpsoxernst 1 qedopMaliiy Ipy CIBUTE.

HuddepennmansHoe ypaBHEHHE H30THYTON OCH OalKH.

YuCThIN CABHT.

CoBMecTHOe fieiicTBHE U3rnda 1 KpyueHHs.

3akoH ['yKka mpu YUCTOM CJIBUTE.

Onpenenenne HaMOOJIBIINX HANIPSDKEHUH M IPOBEPKA IPOYHOCTH TIPH U3THOE.
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43. A6comtotHas nedopmanus npu casure. [loTeHIManbHas SHEPrus AehopMaIiim.

44, TloHsatwnii 00 YyCTOWIUBOCTH PU3NIECKHUE OCHOBBI YCTOMUHNBOCTH.

45. Pacyet cBapHBIX COCAMHEHUM.

46. ®dopmyna Diinepa JI. U1 KpUTUIESCKOW CHITBI U KPUTUYECKOTO HATIPSKCHUSI.

47. Kpyuenwue. [TonsiTue o Kpy4eHuH.

48. YcTOWYMBOCTD BIUSHHE 3aKPETNICHHUS KOHLIOB CTEPIKHS.

49. KpyueHue 3M0pbl KPYTAIIMX MOMCHTOB.

50. TIpenensr mpumeHUMOCTH GOpMyITBI Ditnepa, hopmyia SIcuHcKoro.

51. Kpydenwne HalpspKEHUS B IONIEPEYHBIX CEYCHUSAX Bala.

52. TIpoBepka cxkaTBIX CTEpKHEW Ha yCTOHUMBOCTh. BbIOOp (hopMBI ceuenus u Marepuaia.

53. Kpyuenue. Pactipenenenue kacaTenbHBIX HAPSHKEHUH B CEUCHUH.

54. JluHamMudeckue Harpy3Kkd. PacueT neraneit mpu AeHCTBUY CHIT HHEPITUH.

55. CroxHoe conporuBneHne. COBMECTHOE IEUCTBUE U3TH0a U KPYIEHHSL.

56. Pacuer BpallaroIierocs KoJblia.

57. T'eomerpuyecKkre XapaKTEPUCTUKH INIOCKUX ceueHni. CTaTHIeCKUH MOMEHT HHEPITHH.

58. Pactsmxenue u cxxatue. Hanpsoxenuns u nedpopmannu. 3akon ['yka.

59. 'eomeTpuueckre XapaKTEPUCTUKHU TUIOCKUX ceueHUH. OCeBbIe U MOJSPHBI MOMEHTHI HUHEPIIMU
Y MOMEHTBI COITPOTHBIICHUS Pa3IMYHbBIX QUTYD.

60. [Nopsmok pacuera BaJloB HA COBMECTHOU AEHCTBHE U3TH0a U KPyUCHHUSL.

3agaum 1uIst IK3aMeHa
3anaga Nel. [IpoBepuTh MPOYHOCTH CTANBEHOTO CTep kHA AraMeTpom d=30,91mm, pacTaruBaeMoro cuinoi
F = 121, ecniu momyckaeMoe HOpMaITbHOE HANPsDKeHNE MaTepraia ctepxHs [6] = 160 Mlla.
Otser: [6] = 160 MI]a.
3amaya Ne2. U3 ycrmoBus MPOYHOCTH HA PACTSHKEHHE OMPEIEITUTh HEOOXOAUMBIN JHAMETP CTATBHOTO
CTepXHsl, pacTaHyToro cuioil F = 12 T, ecnu gomyckaemMoe HOpMajibHOE HalpshKeHHe MaTepuana
crepxHs [6] = 160 MIla.
Otset: d = 30,91 Mm.
3amaya Ne3. U3 ycroBus MPOYHOCTH HA PACTSHKEHHE ONPENEIUTh AHAMETP KaXKAO0T0 M3 IBYX OONTOB,
COCAMHSIONINX 00€ YaCTH pa3beMHOW TOJIOBKH LIATYHA, €CIU YCHIIUE, ICHCTBYIOIIEE B IIATYHE
F = 12,8 xH, a nonyckaemoe HanpspkeHe paBHO [o] = 60 MITa.
Oter: d =12 mm.
3anaya Ned4. K HIDKHEMY KOHILy TPOCa, 3aKpEIUIEHHBIM BEPXHUM KOHIIOM, ITojBenIeH rpy3 F = 31. Tpoc
COCTaBJICH U3 NMPOBOJIOK auameTpoM d = 2 mm. Jlomyckaemoe HopMasibHOe Hamnpsbkenue [6] =120 MIa.
W3 ycoBus MpOYHOCTH HA PACTSDKEHHUE OMPEACITUTh U3 KAKOT'O KOJMYECTBA IPOBOJIOK JIOJDKEH OBITh
COCTaBJICH Tpoc?
Oteer: N = 80 nmpoBOJIOK.
3amaya Ne5. 3akperuieHHast OJHIM KOHIIOM MeIHAas TpyOKa pacTsIruBaeTcs BHEITHeH critoi F.
OnpenenuTs T0MyCKaeMyIo BETHUNHY MPOI0JIbHOM critbl P, eciii BHEIIHMI 1 BHYTPEHHUIN THaMETPBI
TpyOku paBHbI D = 10 MM u d = 8 MM. Jlonmyckaemoe HOpMaIbHOE HANPsHKEHNE MaTepualia TpyOKH
[6] = 100 MI]a.
OtmBer: P =2,83 kH.
3amaua Ne6. Kpyrusiii crepxkens auamerpoM d = 20 mm u auHo# | = 2 M pactsruBaetcs cuoii F = 8 xH.
Moy ynpyrocti Mateprana E = 1,02-10° MITa. Onpenenuts Benuansy aedopmarmn AL,
OtBer: A47/=0,5 Mm.
3amaua 7. K tpocy muamerpom d = 10 mm u mmmnoii | = 100 M, moaBernieHa KiIeTh IMaxXTHOTO
nogpeMHuKa. OnpenenuTh pacTsHKeHHe Tpoca MPH 3arpy3ke KieTH pyaoit Becom F = 4 kH, ecnin moaynb
ynpyroctu Tpoca paper E = 1,7 -+ 10° MIIa.
OtmBer: A4/=29,97 MM~ 3 cMm.
3amaua Ne8. K tpocy mmunoit | = 100 M, moaBerieHa KiIeTh MAaXTHOTO MOabeMHNKa. OTpeenTh THaMeTp
tpoca D npu 3arpyske kietu pynoit Becom F = 4 xH, eciu Mojiynb yIpyrocTH Tpoca paBeH
E = 1,7 - 10° MIla, nomyckaemMoe HopMaabHOe Hanpsikerue [6] = 120 MITa, a pacTsikeHne Tpoca
Al =3 cm.
OtBer: D =10 mm.
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3amaua Ne9. Kpyriiblit cTabHOM cTEpKEHb KOJIBIIEBOTO ceueHus nHoH | = 200 MM, o aeiicTBrueM
cxumaromeit cutel F cran kopoue Ha 4/ = 0,2 Mm. BHemHui 1 BHYTpEHHUH AMaMETPhI CTEPKHS paBHBI
D =40 mm u d = 30 mm. OmpeienuTh COKUMAIOITYIO CHITY CTepKHA F, eciii MOAyiis ynpyrocta
E=210° MITa.
Otger: F=11T
3amaua Nel0. Kpyrastit crepskers quamerpom d = 20 mm u auHo# | = 2 M pactsruBaetcst cutoii F Ha
Bemuunny Al = 0,5 mm. Moayns ynpyroctu Matepuana E = 1,02-10° MITa. Onpesenuts 3HaueHue
pactsarusaroieit cuisl F.
Otser: F =8 «kH.
3amgaya Nell. Mennas nmpoBosioka auamerpom d = 1,2 mm yanmuasiercs Ha A/ = 0,25 MM o Harpy3koi
F = 90 H. Onpesienuts [UIMHY TIPOBOJIOKH, €CITH MOAYIb yrpyroctd e E = 1,2-10° MITa.
Ortset: | =38 cm.
3amaua Nel2. [IponsBectr mpoBepKy Ha MPOYHOCTH Basia Auamerpom D = 31,53 mm, mepenaromiero
momHocTh P = 51,52 kBt npu wacrore Bpamenus N = 1000 06/muH, eciin 1omyckaeMoe KacaTelbHOe
HaIpspDKeHHEe MaTepraia Bana [1c] = 80 Mlla.
OTBeT: Tmax = 80 Mlla. YcmoBue Npo4HOCTH BBITIOTHAETCSL.
3agaua Nel3. OnpenenauTs U3 yCIOBHS IPOYHOCTH JUAMETP Bajla, MEPEIAIOUIEr0 MOIIHOCTb
P = 51,52 kBt npu yacrore Bpamenus N = 1000 06/MuH, eciu JoIyckaeMoe KacaTeJIbHOe HanpsbKeHHe
Martepuana Bana [1¢] = 80 MIIa.
Orser: D = 31,53 mm.
3amaya Nel4. OnpenenuTs nepeaaBacMyro BaJIoM MOIIHOCTD P mpu yacToTe BpalieHus
n = 1000 06/MuH, eciu TOMycKaeMoe KacaTelbHOE HanpshkeHne Marepuana Bana [1q] = 80 MIla, a
nuametp Bana paseH D = 31,53 mm.
Oreer: T =492 Hm. P =51,52 xBr.
3amaga Nel5. [IpousBecTy MpoBepKy Ha KECTKOCTh Baia auamerpom D = 43,4 mm, mepeaaromero
MotHOcTh P = 51,52 kBT npu gactote Bpamenns n = 1000 06/MuH, ey TOMyCKaeMBINA yToJl
3akpyumBanms [0°] = 0,5-10°° rpag/mm. Moayins casura G = 8+10* MITa.
Otser: 0° = 1-107 rpag/Mm. Yci10BHE KECTKOCTH HE BBITIONHSCTCS.
3anaga Nel6. OnpenenuTs U3 yCIOBHUS )KECTKOCTH AUaMETP BaJia, IepeIaoniero MOIIHOCTh
P = 51,52 kBt npu yactore Bpauienus N = 1000 06/MuH, ecau JOMyCKaeMbIi YroJl 3aKpyduBaHUs
[6°]=1" 10 rpan/m, a Mmoxyns cipura G = 8- 10* MIla.
Otser: D = 43,4 mm.
3anaga Nel7. OnpenenuTs nepenaBaeMyro BaJioM MOIIHOCTh P pu gactore Bpamierns N = 1000 o6/muH,
€CJIM JIOMyCKaeMbId yroj 3akpy4uBanus [0°] = 1- 10° rpaa/m, Moayiib casura G = 8- 10* MI1a, a JIHAMETP
Baja paBeH D = 43,4 mm.
Otser: P =51,62 kBr. T =493 Hm.
3agauda Nel§. IIpousBectu npoBepKy Ha MPOUYHOCTH Bajla KOJIBIIEBOTO CEUCHHS C BHELITHUM AnameTpom D
= 33 MM, epenatorero MomHoCcTh P = 51,52 kBt npu wactore Bpamenus n = 1000 06/mMuH, ecnu
JIOITyCKaeMoe KacaTelbHOe HanpsuKkeHe Matepraia Bana [t] = 80 MIla, a otaomenwne ¢ = d/D = 0,6.
OtBeT: Tmax = 80 MIla. YcaoBre Npo4HOCTH BBINONHSETCS.
3agada Nel19. OnpenenuTs U3 yClIOBHSA IPOYHOCTH AUAMETPHI Bajla KOJIBLIEBOIO CEUEHHSI, TIEPEeIatOIIEro
MomrHocTh P = 51,52 kBT npu vactote Bpamienns n = 1000 o6/mMuH, eciu gjonyckaeMoe KacaTelbHOe
HanpspkeHue Matepuana Bana [t«] = 80 Mlla, a otromenue ¢ = d/D = 0,6.
Oteer: D=33mm. d=19,8 mm.
3amaga Ne20. Onpenenuts MOIITHOCTE P, iepenaBaeMyto BaJIoM KOJIBIICBOTO CEUCHUST  IPH YaCTOTE
BpaieHus n = 1000 06/MuH, eciu A0nycKaeMoe KacaTreabHOe HalpsHKCHUE MaTepralia Baja
[t<] = 80 MIla, a BHemHMii ¥ BHYTpeHHHH TruaMeTpbl Baia paBHbl D = 33 MM u d = 19,8 mm.
OtBer: T=491 Hm. P=514«Br.
3agaua Ne21. [IpousBecTu MpoBepKy Ha KECTKOCTh Bajla KOJIBLEBOI'O CEUECHUS, C BHEIIHUM JTHAMETPOM
D = 44,9 mm nepenaromero momuocTs P = 51,52 kBT npu yactote BparieHus
n = 1000 06/MuH, eciu goIycKaeMbiii yroun 3akpyunsanus [0°] = 1-107° rpan/mm. Moayns casura
G = 8+10* MIIa, a orHommenue ¢ = d/D = 0,6.
Otger: [0°]=1'107 rpaj/mMm. Y CIIOBUE )KECTKOCTH HE BBITIOJTHAETCS.
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3amaua Ne22. OnpenenuTs U3 YCIOBHS )KECTKOCTH AUAMETPBI Bajla KOJIBLIEBOTO CEUEHHSI, TIePEIatoIIero
momHocTh P = 51,52 kBT mpu wactote Bpamenus n = 1000 06/MuH, eciny AOMyCKaeMbli yroi
3akpydnBanus [0°] = 1-10° rpag/mm, Monyib caura G = 8- 10* MIIa, a otHOmeHrue ¢ = d/D = 0,6.
Oteer: D=449vMMm. d= 26,94 mm.

3agaua Ne23. Onpenenuts MOITHOCTE P mepegaBaemMyro BaioM KOJIBIIEBOTO CEUCHUS C BHEITHUM
muametrpom D = 44,9 mwm, ipu gactote BpameHus n = 1000 06/MuH, eciii A0TyCKaeMbIil yTou
saxpyumBanmst [0°] = 1-10° rpag/m, Moxyss casura G = 8-10* MITa, a orHomrenue ¢ = d/D = 0,6.
Oteer: T=491 Hm. P =151,44 xBr.

3amaua Ne24. Ban muamerpom d = 5 cm coepmraer n = 120 06/mMun. Kakosa mepenaBaeMast MOIIHOCTE P,
eCIIM JI0TyCcKaeMble KacaTelbHbIe HATpshHKEeHHs paBHbI [T] = 60 MITa?

Orer: P = 18,5 kBT.

3amaya Ne25. Ban quamerpom D = 90 mm niepenaet mMomtHocts P = 66,24 kBt. OnpenenuTs npeaeibHoe
YHICII0O 000POTOB, ECITH JIOITyCKaeMoe KacaTelbHOe HapspKeHne paBHO [1q] = 60 MIIa?

OtBet: N = 74 06/MuH.

3amaga Ne26. OnpenenuTs U3 yCIOBHS IPOYHOCTH AMAMETP Bala, IIEPEAAOIET0 KPY TSI MOMEHT

T = 15000 Hwm, eciiu nomyckaemoe KacarenbHoe Hanpsokenue [t = 70 MITa.

Otset: D =109 Mm.

3agaua Ne27. OnpeaenuTs U3 YCIOBUS )KECTKOCTU AUAMETP BaJia, IEPEIAIOIIEro KPy AUl MOMEHT

T = 15000 Hwm, eciu momyckaeMsiii yroi 3akpyansasms [0°] = 0,5+ 107 rpaa/m, MomyIs caBura

G = 8-10" MIla, a ornomenue ¢ = d/D = 0,6.

Otset: D =122 ™mm.

3anaga Ne28. OnpenenuTs U3 yCIOBHs AKECTKOCTH TUAMETPHI Bajla KOJIbLIEBOTO CEUEHUS, IEPEIAOIIETO
kpyTsuuit MomenT T = 15000 Hw, eciu mormyckaemslit yroi 3akpyausasus [0°] = 0,5-107 rpax/m,
MoayJib capura G = 8- 10* MIla, a otromenue ¢ = d/D = 0,6.

Otreer: D=1255MM, d=75,3Mm.

3amaua Ne29. OnpenenuTs U3 ycIoBUs IPOYHOCTH AUAMETP BaJia, MEPEIArOIIEr0 MOIIHOCTh

P = 88,320 kBt npu yactore BpameHust n = 100 MuH, eciiu AOMyCKaeMO€E KacaTelIbHOE HAIIPSHKEHUE

[t] =90 MlI]a.

Otser: D =78,2 mm.

3anaga Ne30. OnpenenuTs U3 yCIOBUS KECTKOCTH, TUAMETP Bajia, HepeAaroIiero MOITHOCTb

P =331,2 kBt npu yacrore Bpamienus N = 300 06/MuH, eClTU TOMTyCKaeMBIH YTOJI 3aKpY4YHBaHUS

[6°] = 0,5 rpax/m, momynb casura G = 8-10* MITa, a otHomenwe ¢ = d/D = 0,6.

Otset: D = 111 mm.
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4. METOAUYECKHE MATEPHAJIBL, ONPEAE/ISIIOMAE ITPOONEAYPbI OHEHNBAHUA
3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA JEATEJBHOCTH

Texkyuuii KOHTPOJIb

TectupoBanue I TPOBEACHHWS TEKYIIETO KOHTPOJS MPOBOAUTCS C momomsio CHcTeMbl
TUCTAaHIIMOHHOTO 00y4eHus win KoMmmbioTepHoi nporpammel KTC-2,0. Ha tectupoBanme otBoautes 10
MuHyT. Kaknprii BapmaHT TeCTOBBIX 3ajgaHwii BkmtodaeT 10 BompocoB. KomndecTBO BO3MOXKHBIX
BapuaHTOB OTBETOB — 4 win 5. CTyIeHTy HEOOXOIUMO BBIOPATh OJMH MPABHIBHBIA OTBET. 3a KaXJIbIi
MIPaBUIIbHBIA OTBET Ha Bompoc npuceaupaercs 10 Oammor. Illkana nepesona: 9-10 npaBUIbHBIX OTBETOB
— OIICHKA «OTIUIHO» (5), 7-8 MpaBUILHBIX OTBETOB — OIEHKA «XOpomio» (4), 6 MpaBHILHBIX OTBETOB —
OIICHKA «YAOBICTBOPUTEILHOY (3), 1-5 MpaBUIILHBIX OTBETOB — OIIEHKA «HE YJOBIECTBOPUTEILHOY (2).

Onpoc Kak CpeJICTBO TEKYIIErOo KOHTPOJIS MPOBOAUTCS B (hOpME YCTHBIX OTBETOB Ha BOIPOCHI.
CrymeHT oOTBewaeT Ha TIOCTaBJICHHBIM BOMPOC cpa3y, BpeMs Ha TMOATOTOBKY K OTBETY HE
IPEIOCTaBISETCS.

[IpakTideckne 3amaHusl Kak CPEACTBO TEKYIETO KOHTPOJIS MPOBOMATCS B MHUChMEHHOU (hopme.
CryneHTy BbIACTCS 33JlaHUE U ITpenocTapisieTcss 10 MUHYT 11 HOJATOTOBKH K OTBETY.

IIpoMe:xyTOUHAs aTTecTALIUS

OKk3aMeH TPOBOIUTCS B YCTHOH (opme. M3 3K3aMeHAIIMOHHBIX BOMPOCOB cocTaBisieTcss 20
9K3aMEHALMOHHBIX OmneToB. Kaxkaplil Omier cocTout u3 Tpex BOmpocoB. KOMIUIEKT 3K3aMEHAMOHHBIX
OWJICTOB MpEACTaBlIeH B y4eOHO-MeToandeckoM Komruiekce aucuurumuael (YMK]). Ha moarorosky k
OTBETY CTYyJIEHTY npeaocTanisiercs 20 MUHYT.

34



	Bookmarks from Б1.O.23_Сопротивление материалов+.pdf
	РАБОЧАЯ ПРОГРАММА


