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JIuer akTyanusanuu padodeii mnporpaMMsl

Pabouas nporpamMma nepecMoTpeHa, 00cyxaeHa U oxoopena st peanusanuu B 2020 - 2021
y4eOHOM rofy Ha 3ace/jaHuu Kapeapel [IpoeKTHpoBaHMS 31aHHY H CTPOUTEIBHbIX

[Tpotokon ot 10 centsOps 2020r. Ne 1

3aB. kadeapoit = B.b. ['aBpuiio

Pa6oy4as mporpamma nepecMoTpeHa, o0cyk1eHa U onoopeHa 1is peanu3anuu B 2021 - 2022
y4eOHOM rofly Ha 3aceianuu Kadenpsl [IpoeKTHpOBaHHUS 3JaHUN M CTPOUTEIBHBIX

IIpotoxonmor 00N
3aB. kadeapoii B.b. ['aBpuiio

Pabouas nporpamma nepecMoTpeHa, o6cyxaeHa u ogobpeHa s peamu3zanuu B 2022 - 2023
y4e6HOM roay Ha 3acenanuu Kageapsl [IpoeKTUpOBaHUS 3JaHUM U CTPOUTETBHBIX

ITIpotoxomor 200 1. N o
3aB. kadenpoit B.B. T'aBpusios

Pa6ouas nporpamma nepecmoTtpeHa, o6cykaeHa u ogobpeHa s peanusanuu B 2023 - 2024
y4e6HOM rofy Ha 3acenanuu Kadeapsl [IpoeKTUpOBaHMS 3aHUM U CTPOUTETBHBIX

IIpotoxomor 20 r M

3aB. kadeapoi B.b. ﬁspnnoa

PaGouast nporpamma nepecMoTpeHa, 00cyxaeHa U oxo0pena s peanusanuu B 2024 - 2025
y4eOHOM rofy Ha 3aceaHuu Kadeapsl [IpoeKTUpOBAaHUS 31aHHI U CTPOUTETBHBIX

IIpotokomor 5. 0 A, - Mo
3aB. kadeapoi B.b. I'aBpuiioB

Pabouast nporpamma nepecMoTpeHa, o6cyxaeHa u ogoopena s peanmusamnuu B 2025 - 2026
y4eOHOM roy Ha 3acenanuu Kadeaps! [IpoeKTUpOBaHHS 3JaHUM U CTPOUTEIBHBIX

Ilporoxonor 20 cr-
3aB. xadeapoit B.b. 'aBpuiio




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Ilenpto  ocBoeHMs AMCUMIUIMHBL «OCHOBBI MEXAaHUKHM pa3pyLIeHHUsS» SABISETCA
(dbopMHpOBaHUE y CTY/ICHTOB:

- 3HAaHWH M YMEHMH, HaIpaBJICHHBIX HA PELICHHE WHKEHEPHBIX 3a/1ay, CBS3aHHBIX C
pacyéToM KOHCTPYKLHUI HA TPOYHOCTD MPH HATMYMUHU B HUX TPELIHH;

- HaBBIKOB, HEOOXOIUMBIX JUISI H3YYEHHUS COBPEMEHHBIX (YHIaMEHTAIbHBIX U
NPUKIAJHBIX MPOOJIeM IUCHMIUIMHBI, METOJIOB pELICHHH 3aJad, a TaK K€ HW3yueHHe
9KCHEPUMEHTAIbHbBIX UCCIIEJOBAHUN CTATUKU TPELUH, YCTAIOCTHOTO pa3pyIleHUsl.

- OLIEHKH CPOKa CIIY>KOBI CTPOUTENBHBIX KOHCTPYKIMH B IPOIECCe IKCIUTyaTallud Mpu
HAJINYUU B HUX TPELIHH.

3amauaMul JUCUUTUIMHBIL SBJISIOTCS (POPMUPOBAHUIO Y CTY/ICHTOB:

- MOHATHH O MPUHLUIAX U OCHOBHBIX MOAXO0JAaX K PELICHUIO 3a/1a4 TPEIIMHOCTOUKOCTH,
CPOKa CITyKOBbl, HaJIEKHOCTU U 0€3011aCHOCTH KOHCTPYKIIMM U UX JIEMEHTOB;

- HaBBIKOB pa3pa0OTKM pacyETHBIX MoJiesIel pa3pylleHus 1epOopMHPYEMOro TBEPIOro
Tela;

- TIOHMMAaHHS MEXAaHHW3MOB 3apOXJIEHUS U POCTa MarucTpajJbHBIX TPEIIUH B
KOHCTPYKLUSAX PU CTATHYECKOM U IIUKJIMIECKOM HarpyKeHUU;

- TEOPETUYECKUX OCHOB U 3HAHUM MMPAKTUYECKUX BO3MOXKHOCTEH COBPEMEHHBIX METO/I0B
U anmapaTypsl Ul OLIEHKH J1e()EeKTHOCTH, TEOMETPHUYECKUX MAapaMEeTPOB TPEIIMH, PETUCTPALIIH
IPOLIECCOB HAKOIIJICHUS MTOBPEXKICHUS U pa3pyLIeHHs MaTeprala U KOHCTPYKLUY;

- 3HAHUH TEOPETHUECKUX OCHOB METOJIMYECKHUX IIOJXOJ0B IMPOrPAaMMHBIX CpEICTB,
UCMOJIb3YEMBbIX JJISl PELICHHs] MH)KEHEPHBIX 3aay, CBS3aHHBIX C PacyeTOM KOHCTPYKIHMH Ha
TPEUIMHOCTOHKOCTD U JKUBYYECTh;

2 MecTo TMCHUIJIMHBI (MOYJIs1) B CTPYKTYpe 00pa30oBaTe/bHON MPorpaMMbl

JucuumumHa OCHOBBI MEXaHUKH M pa3pyLIEHHs BXOAUT B 00s13aTeNbYIO YacTh y4eOHOTO
I1aHa 00pa30BaTeIbHON MPOTrPaMMBbI.

Jns  u3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIIQJICHUsA),
c(OpMUPOBAHHBIE B Pe3yIbTaTE U3yUEHUS TUCIUIUINH/ IPAKTUK:

Maremarunka

ConpoTHBiIeHHE MaTEpUATIOB

TeopeTnyeckas MexaHUKa

CrpoutenbHas MEXaHUKa

3HaHus (YMEHHMs, BIAJIEHUs), OJyYSHHbIE NMPH MU3YyYeHUU TaHHOM IUCIMIIMHBI OyxyT
HEOOXOIUMBI 17151 U3YUEeHUSI AUCIUILIINH/TIPAKTUK:

Xene3zo0eToHHbIE U KAMEHHbBIE KOHCTPYKLUH (0OLINHI KypC)

Mertamnyeckue KOHCTPYKIMH (0O1IHii Kypc)

PekoHcTpykius, 00ciieJoBaHNE U UCTIBITAHUE COOPYKEHHM

IIpoexTupoBaHuE BBICOTHBIX 3JaHUN U COOPYKEHUN

IIpoekTHas neATETBLHOCTD

VYcunnenne KOHCTPYKIMM KOMITO3UTHBIMHA MaTEpHAIaMH

KoHcTpykinu G0bIIenposIeTHBIX 3JaHUI U COOPYKEHU I

3 KomnereHnnu o0y4aroiierocs, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIJIMHBI (MOYJISI) M IIJIAHUPYEMbIE pPe3yJbTAaThl 00y4eHUs

B pesynbraTe ocBOeHHS NUCHUIUIMHBI (MOAYNs) «OCHOBbI MEXaHUKU U pa3pyLICHUS
oOyJaromuiicst ToJKeH 0071a1aTh CIEeAYIONUMU KOMITETCHITUSIMU:

KO,Z[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHUA KOMIICTCHIITN




OIIK-1 CrnocoGeH pemaTh MpUKIAAHBIC 3aa9d CTPOUTEIHHOM OTPACIH, HCTIOIB3Ysl TEOPHIO U
METOJIbI PYHIAMEHTAIBHBIX HAYK

OIIK-1.1

Omnpenensier XapakTepUCTUKH (PU3NYECKOTO M XMMHUYECKOTO Ipolecca
(s1BJIEHUA), XapaKTEPHOTO 11 0ObEKTOB CTPOUTEIBHON OTpaciid, Ha OCHOBE
TEOPETUUECKOI0 ¥ AKCIIEPUMEHTAIbHOIO UCCIEA0BAHUN

OIIK-1.2

BbimonHseT  pacdyeTrsl  CTPOMTENBHBIX  KOHCTPYKIMH M OOBEKTOB
CTPOUTEIBCTBA, OLEHMBACT MX HAJEKHOCTb HUCIOJIb3Ys MaTEMaTU4YeCKoe
MOJCIIMPOBAHUE, AHAIUTUYECKYIO TEOMETPUIO U MATEMATUYECKUN aHAJIU3

OIIK-1.3

Pemraer NpUKIAAHBIC 3aJa4u C IMOMOLIBKO MATEMAaTH4YCCKOI'O aIllrapara,
HCII0JIb3Ys TCOPHUIO K MCTO/IbI d)y'HI[aMeHTaJ'IBHBIX HayK




4. CTpyKTypa, 00b€EM U colepkaHne NTUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. yacos, B TOM

YUCJIC:

— KOHTaKTHas padora — 36,1 akaj. 4acos:

— aynutopHas — 36 akaJ. 4acoB;

— BHeaynutopHas — 0,1 akan. yacoB

— caMocTosTeNnbHas pabora — 71,9 akan. yacos;

dDopMa aTTeCTanuu - 3a4e

T

AynutopHast ) =
o | xoHTaKTHas pabora E 3 dopma TeKyIIEero
=
= B aKaJl. 4acax (5 Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) g A . p Kon
S g ©|caMocToATeNnbHOU | ycreBaeMOCTH U
JUCLUTUTAHBI 3 [ .. | KoMneTeHUH
O 2 £ padoThI MIPOMEKYTOUHOM
na0. | mpakrt. | = Q&
Tlex. z'g aTTecTaluu
3aH. | 3aH. QO &
1 OcHOBHBIE 331291 U MTOJ0KEHUS
[ouck
JOTIOJTHUTENBHOM
uH(popMaIy 10
3alaHHON TeMe
(pabora c
- TIpenmer MEXaHHUKH oubnnorpaguuec
paspymenus. BosHuKHOBeHME KUM
MEXaHUKH paspyIIeHus: Marepuanamu,
[IPUYUHBI 51 HUCTOKH. CIpaBOYHMKAMHM, | YCTHBIH ompoc
Karactpoduueckue 6 161 | 12 KaTajoramu, IIpoBepka OIlK-1.2,
paspymenus 40-50 rogos. CJIOBApSIMH, MPaKTHYECKOU OIlK-1.3
- TpemmHa B KOHCTPYKIVH. SHIUKIIOTIE TUSIMU paboTHI
HanpspkeHust mnpu BeplLIMHE ).
TPEIINHEL. Beimonaenne
- PactipocTpaHeHue TPEIUHEL. MPaKTHYECKUX
paoor,
IPEeLyCMOTPEHHBI
X paboueit
TIPOrPaMMOit
JUCLUTUTUHBIL.
Uroro no pazneny 14/611 | 12
2. YcnoBus pocTa TPEIMHBI
[onck
JOTOJTHUTEIHHOM
. N UHPOPMAIIH 0
- DHepreTHYecKWd KpHTEpHd bop "
3aJaHHO TeMe
I'pudpdurca. MHTEHCHBHOCTDH
(pabota c
BBIJICJICHUS SHEpIuu.
6ubnuorpadpuyec
Konnermas 6 14,9 KHAM YcrHblit onpoc OMR-1.2,
I'puddurca-Oposana-MpeuHa. ' P OIlK-1.3
MaTepuanamu,
- CompotuBieHUE  poCTy
CNIPaBOYHHUKAMH,
tpemmunsl (R - kpusas).
KaTaJoraMH,
— MHTErpai
CJIOBApSIMH,
SHIMKJIIONIEIUAMEU
Wroro no paspeny 14,9




3. PacmpocTpaHeHue ycTanoCTHOM

TPCIINHBL

- JmarpaMma ycTaJIoCTHOTO
pa3pylIeHus Tela ¢ TPEUIMHOM.
- MexaHu3MBI 3apOXKIACHUS H

ITouck
JIOTIOJTHUTEITLHOM
uHpopMaIuy 1o
3aJJaHHOM TeMe

pacrpocTpaHeHus (pabota c
YCTaJIOCTHBIX TPEIIHH. oubimorpaguuec
- BrusiHuEe acMMMETpUU IHKIIa KAM
HarpyxeHust Ha pocT MaTepuaaamy,
YCTaJIOCTHBIX TPELIHH. CIpaBOYHHMKaMU, | YcTHBIH onpoc
3aBUCUMOCTH pocra 1411 | 25 KaTajoram, Iposepka OIlK-1.2,
YCTAJIOCTHBIX  TPEUUH  IpH CJIOBApsIMH, MIPAKTUYECKOH OIIK-1.3
PETYISIPHOM Harpy:KeHHH. SHIUKIIONIETUSMU paboTHI
- Mopenu pocTa yCTalnoCTHBIX ).
TPEIIHH. Brimonuenne
- BrusHne neperpy3ku u NPaKTUYECKUX
pas3rpy3Ku Ha CKOPOCTH pOCTa paodor,
YCTaJIOCTHBIX TPEIHH. MPEIyCMOTPEHHBI
- Pacuer npoiiecca X paboueit
pacnpoCTpaHeHUs TPELIUHbI porpaMMon
JCIUTUINHEL.
Wroro no pazaery 14/41 | 25
4  Onpenenenue ko3 duimenToB
WHTEHCHBHOCTHU HAIPsDKEHUN
[Tonck
JIOTIOTHUTENBHOMN
HHPOPMAIHH 10
3aJaHHOU TeMe
(pabora c
6ubnnorpaduyec
KAM
MaTepuanamu,
- AHanuTHuyeckue u CIpaBOYHMKAMHM, | YCTHBIH ompoc
YUCIIEHHBIE METOIBI. g6 | 20 KaTajoramu, IIpoBepka OIlK-1.2,
- MeTo/ KOHEUHBIX JIEMEHTOB. CJIOBApsIMH, HPaKTUYECKOU OIIK-1.3
- DKCnepuMeHTaTbHbIE METOIBI SHIUKIIOTIE TUSIMU paboTHI
).
Beimonnenne
MPaKTHYECKUX
paoor,
IPEeLyCMOTPEHHBI
X paboueit
IpOrpaMMoin
JCIMTUTAHEL.
Wroro no pazneny 8/611 | 20
Hroro 3a cemectp 36/1611| 71,9 3a4éT
Hrtoro no mucuuinge 36/161 71,9 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peann3anus KOMIETEHTHOCTHOI'O 10/IX0/1a IPEyCMaTpUBAET HCII0JIb30BaHUE B yUeOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHH B COYETAaHUH C
BHEAYAUTOPHOW pabOTON ¢ Leabi0 (GOPMUPOBAHUS U PA3BUTUSA NPOPECCHOHATIBHBIX HABBIKOB
o0yyJarouuxcs.

IIpu oOydyenun cryneHTOoB aAucuUIUIMHE «OCHOBBI MEXAHHMKHM  pPa3pyLICHUS»
UCIIOJIb3YIOTCS CIEAYIOUINE 00pa30BaTENIbHbBIE TEXHOIOIHHU:

1. TpapuuuonHsle 00pa3oBaTeNbHbIE TEXHOJOIMM OPUEHTHPYIOTCS Ha OpraHHU3aluio
00pa30BaTeNIbHOTO  IIpOLlEecCa, MPEANOJJAralllyl0 MPSAMYH TpPaHCISALIUI 3HAHUM  OT
IIpenoaaBareis K CTyIEHTY.

@opmbl  y4eOHBIX 3aHATUH C HUCIHOJB30BAHUEM TPAAULMOHHBIX TEXHOJOTHIL:
MH(POPMALIMOHHAS JIEKIMSA W IPAKTUYECKOE 3aHATHE, IMOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX
YMEHMH U HaBBIKOB I10 IIPEIOKEHHOMY aITOPUTMY.

2. TexHosioruu Mmpo6JEeMHOro oOyueHHs] — opraHu3anus o0pa3oBaTeNbHOrO Ipoliecca,
KOTOpasi PEANojaraeT moCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHHE yUYEOHBIX MPOOJIEMHBIX
CUTyalUH JUIs CTUMYJIMPOBAaHUS AKTUBHON MI03HABATEIbHOU AEATEIbHOCTHU CTYIEHTOB.

@®opMbl y4eOHBIX 3aHATHH C HCHOJIB30BAHUEM TEXHOJOTHH MPOOJIEMHOT0 OOy4YCHHS:
IPAaKTUYECKOE 3aHATUE B (popMe MTpaKTUKyMa.

3. HTepakTHBHBIE TEXHOJIOTHH — OpraHu3anus 00pa3oBaTENbHOTO MPOIEcca, KOTopast
IIpeIoiaracT akTUBHOE U HEJIMHENHOE B3aUMOJIEHCTBUE BCEX YUACTHUKOB, JTIOCTH)KEHNE HA ATOU
OCHOBE JINYHOCTHO 3HAYMMOT'0 JIJIsl HUX 00pa30BaTeNbHOTO pe3yJibTaTa.

[Ipumensiemble GopMbl Y4eOHBIX 3aHATUN C MCIOJIb30BAaHUEM CIELHUATU3UPOBAHHBIX
MHTEPAKTUBHBIX TEXHOJIOTUH: MPAKTUYECKOE 3aHATHE «OOpaTHOM CBSI3U» — MPAKTUUYECKOE
3aHATHE -Oeceia, MPaAKTHYECKOEe 3aHATHE -AUCKYCCHSL.

4.  HWubopMallMOHHO-KOMMYHUKAIIUOHHBIE ~ OOpa3oBaTelIbHbIE  TEXHOJOTUU  —
oprasu3zaiysi 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAS HA MPUMEHEHNH CHEelUaTU3UPOBAHHBIX
MPOrPaMMHBIX CpeJl U TEXHUUECKUX CPENICTB pabOThI ¢ MH(pOpMaLIKEH.

@®opmbl y4eOHBIX 3aHATHH C HCIOJIb30BaHMEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI: MPaKTUYECKOEe 3aHATHE B (hOpMe MPE3EHTAIUH.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B mpuioxkenuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. CmupHoB, A. H. OcHOBBI pHU3HKH 1 MEXaHUKH pa3pylieHus | yaueoHoe nocoodue / A. H.
Cwmupaos, H. B. A6abkoB. — Kemeposo : Ky3s['TY umenn T.®. ['opbauea, 2014. — 163 c. —
ISBN 978-5-89070-1028-4. — Texkct : anexTpoHHbIH // JlaHb : 31€KTPOHHO-OMONMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/115160 (mara obpamenus: 23.10.2020). —
Pexum noctymna: s aBTOpH3. OJIB30BATENEH.

0) lonmotHuTeILHASI TUTEPaTypa:


https://e.lanbook.com/book/115160

1. T'ynses, B. II. CneumanbHblii paszgen MmexaHuku. Jledopmanmmu u paspyiieHue
CTalnbHBIX u3aenuil . yuebnoe nocobue / B. I1. I'ynses. — Cankr-Ilerepoypr : Jlans, 2017, —
232 ¢. — ISBN 978-5-8114-2672-0. — Tekcr : oanekrpouubii [/ Jlanb
aJeKTpoHHO-OMOmmoreunas cucrema. — URL: https://e.lanbook.com/book/95138  (mara
obpaenus: 23.10.2020). — Pesxum goctymna: Jist aBTOPU3. [OJIb30BATEICH.

2. ComnpotuBienue marepuanos : yueonuk / b. E. Mensnukos, JI. K. Ilapmun, A. C.
CemenoB, B. A. IlepcraeB. — Cankr-Ilerepoypr : Jlamp, 2020. — 576 c. — ISBN
978-5-8114-4740-4. — Texcr : anexkTpoHHBIN // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAS] CUCTEMA. —
URL.: https://e.lanbook.com/book/131018 (nara obOpamienus: 24.10.2020). — Pexxum goctymna:
JUISL aBTOPU3. NOJIb30BATENCH.

B) MeToauyeckue ykasaHus:

1. OcHOBBI MeXaHWKH pa3pymeHus: ydeOHO-Merommdeckoe mocoome / W.B. Ilpycosa, B.M.
Pomanuak, O.B. Twutiopa; mon penakuueii M.B. IlpycoBa — BHTY, 2009. — 100 c. Texkcr:
3NEKTPOHHBIH //— URL:
https://rep.bntu.by/bitstream/handle/data/1127/Osnovy_mekhaniki_razrusheniya.pdf?sequence=1&isAllo

wed=y

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haumenosanue I10 Ne morosopa CpoK IeHCTBHS TUIICH3UH
MS Windows 7 11-1227-18 o1 08.10.2018 11.10.2021
Professional(zi1s1 kiaccoB)
MS Office 2007 Professional [Ne 135 ot 17.09.2007 0eccpodHo
STARKES VB 8.2014 J1-894-14 ot 14.07.2014 OeccpovHO
Jlupa CAIIP 2014 J1-780-14 ot 25.06.2014 0eccpouHO
7Zip CBOOOIHO 0eccpoIHO

IIpogdeccnonasibubie 0a3bl JAHHBIX H HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI

HaszBanue kypca Cchlika
DjekTpoHHas 0Oa3a TepHOAMUYECKUX wu3maHuii East View
Information Services, OO0 «MBHC»»

https://dlib.eastview.com/

HanmonansHas uHdopmanmoHHO-aHATUTUYECKAsl cUCTEMa — URL_: . . .
P - https://elibrary.ru/project_risc.
occuiickuil uHekc HayyHoro nutupoBanus (PUHLI) asp
URL:

[Touckoras cucrema Axkanemus Google (Google Scholar) https://scholar.google.ru/

URL: http://window.edu.ru/

Nudopmanvonnas cucrema - EnWHOE OKHO JOCTyma K
HHGOPMAIMOHHEIM pecypcaM

denepanbHOE TOCYIAPCTBEHHOE OOPKETHOE YUPEKICHHE

. . URL: http://www1.fips.ru/
«DenepanbHBIN HHCTUTYT MPOMBIIIIICHHOW COOCTBEHHOCTH

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIHIINHBI (MOLYJIf)

MarepuanbHO-TEXHHUECKOE 00ecleueHNe AUCHUIUINHBI BKIIIOUAET:
V4yebHble ayauTOpuu U1 IPOBEACHUS MPAKTHMUYECKUX 3aHATUH, TPYNIOBBIX U
WHAVBUAYAJIbHBIX KOHCYJbTallMM, TEKYLIEro KOHTPOJIS M HPOMEXYTOYHOW aTTECTalUH.


https://e.lanbook.com/book/95138
https://e.lanbook.com/book/131018
https://rep.bntu.by/bitstream/handle/data/1127/Osnovy_mekhaniki_razrusheniya.pdf?sequence=1&isAllowed=y
https://rep.bntu.by/bitstream/handle/data/1127/Osnovy_mekhaniki_razrusheniya.pdf?sequence=1&isAllowed=y

OO0opynoBaHue: MyJbTUMEIUNHBIE CpPEACTBA XpPAHCHHUs, Tepeladyd W MPEICTABICHHUS
uHpopmanuu. Komruieke 3ajanuii st IPOBEIECHHS IPOMEKYTOUHBIX U PYOCIKHBIX KOHTPOJICH.

[Tomemenuss IS CaMOCTOSITENILHOM — paboThl  obOydaromuxcs.  OOopyaoBaHHE:
nepcoHagbHble KommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B
AIIEKTPOHHYIO HH(OPMAIIIOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[Tomenienne JuIsi XpaHeHHs W NPOPHUIAKTHYECKOTO OOCIY)KUBaHUS — Y4eOHOTO
obopynoBanus. O6opynoBanue: mkadbl A XpaHEHUs YI€OHO-METOIUYECKON TOKYMEHTAIIHH,
y4eOHOTr0 000pYI0BaHUS M YI€OHO-HATJISTHBIX TTOCOOUH.



Ipuioxenne 1
«Y4eOHO-MeTOAMYeCKOe 00ecrnedeHre CaMOCTOATEeIbHOI padoThl 00y4aIOIIMXCSD)

CamocrosTenpHas paboTa BKIOYAaeT B Ce0S HM3Y4YEHHE IIOMCK JOMOJHHUTEIBHOM
uHpopMallMM TO H3y4aeMbIM TemaMm (pabora ¢ OubOaHOrpaduuecKuM MaTepHajaMu,
CIPAaBOYHUKAMHM, KaTaJoraMu, CIOBapsMH, SHLUKIIONEAUSIMH)., TOATOTOBKY K JIGKLIMOHHBIM U
IIPAKTUYECKUM 3aHATHAM. JlId JIydined OpraHu3alMd BPEMEHHU IPU M3YYEHUHU IHUCLUIUIMHBI
«OCHOBBI MEXaHUKHM pa3pyLICHUS» CTYAECHTY PEKOMEHIYETCS 3aHMMAaTbCs CaMOCTOATEIbHOU
paboToil mocie KaxJa0ro JIGKLMOHHOTO U IPAKTUYECKOT0 3aHATUS B TEUEHHUE BCETO CEMECTPA.

AyIuTOpHAas caMOCTOSITeNbHAs padoTa CTYICHTOB MPEIIOoaracT peuieHne MPaKTHIECKUX
3a/1a4 Ha IPAKTUUECKUX 3aHATHUSAX.

IIpumepHbIe aynuTopHbIe NpakTHYeckne padorsl (AIIP):

AIIP Nel PacnpocTpaneHue TpelmuHbl B anoMuHIEBOH NaHenu MUPUHON b =2 M u
tomuumHOi h = 100 MM oOHapyXeHa IJIOCKash CKBO3HAs TpellMHa B cBapHOM IuBe. [laHenb
Harpykena ycuiem F = 1400 tc, Tpemuna amusoit | = 20 MM pacmosioskeHa mepreHIuKyIspHO
HAIPABJICHUIO PACTSHKEHUS B LIEHTPAJIBHOM 4acTW NaHeau. Marepuan — aJlOMHUHHUEBBIN CIUIAB
5083 Bs3kocThIO pa3pyuienus 25 Mlla M2, Besomacha 1u SKCIUTyaTalus TaKOW MaHeau?

AIIP Ne2 1 Pacnpocrpanenmne Tpemunsl [lonepeunas tpeumna mmHod | =30 mMm
oOHapy)XeHa B HIDKHEH MOJIKEe CTAIIbHOW KPaHOBOM OaJKH, IMpHHA KOTopor b = 254 mm. Banka
AKCIUTYaTUPYETCS IPU MaKCUMAJIbHOM pacTATUBAOIIEeM HanpsokeHun o = 172 MIla. Ssnsiercs nu
AKCIUTyaTalus 0€30MacHOM, eClii BA3KOCTh pazpyieHus cranu Kic= 165 Mlla M2

AIIP Ne3 PacnpocTrpaHeHue TpemuMHbl B ynpyrom Tene umeeTcs: €JUHCTBEHHBIN
KOHIIEHTPAaTOp B BHJIE JIOKAJIBHOIO YIVIOBOM TpemuHbl. DOBM MoKeT paccuumTaTh BCE IIOJE
HanpsDKeHUH TpU 3aJlaHHOM Harpy3ke Ha Teno. Kak ompenenuts OyneTr M pa3BUBATHCS
paspyleHue oT yria (MoiAeT TpelrHa) Win Het ?

AIIP Ne4 Pacnpocrpanenue TpemmHbl [IBe Tpemmusl amuH |1>l, pacmonosxeHbr
napajuleJbHO B ynpyroil miactuse. [Ipunoxens:

a) pacTsruBalIlye (pacTylue BO BpEMEHH ) HaIlPsHKEHUS. Ha YJAIeHUH OT TPELLUH;
0) oMHAKOBbIE (PAcTyIINE) CHIIBI K IIEHTPY TPEILIUH.
Kakas u3 1Byx TpemuH cTpoHeTcs nepBoii? O00CHOBATS.

AIIP NeS PacnpocrpaHenme TpemuHbl B amtoMuHueBoil ma"enu mupuHo 30 M u
tonmuHOi  h = 15MM oOHapykeHa IuUIOCKas CKBO3Has TpemuHa guHOW | = S50MM,
pacnosoXeHHasl MEPHEHIUKYISIPHO HAIPABIECHUIO PACTSHKEHMsI B IIEHTPAJIBHOM YacTH NaHEIN.
Marepuan — allOMMHHUEBBIH CIUIaB C BS3KOCThbIO pazpymeHus K = 30 Mlla M, npenen
tekyuectu 300 MlTa.

a). Pa3pymutecs u nanenb, €ciy K Hel MpUIIOKUTh pactaruBatoinee ycunue 70 MIla?
0). [Ipu KaKOM yCcHUITUY TIPOU30MIET pa3pyiieHue ?

AIIP Ne6 PacnpocrpaHeHue TpemMHbl TOHKOCTEHHBIM LMIUHAPUYECKHN COCYZ,
3aroyiHeH Ta3oM mnoj AasineHueM pP. IlycTe anuHa ero mumuHapuuyeckod wactu L, paamyc
IIWIMHIpPA U JOHbEeB R, TommmHa cTteHoK cocyna h. B cocyne mmeercst tpenmna s | u R,
pacrioyio’keHHast oJ1 oM f K KpyroBomy HampasieHuo. Haiftu ko3 huiimenT "HTeHCUBHOCTH
HanpspkeHu# K| B BepHIIMHaX TPELUHBI.

AIIP Ne7 Pacyer mpouecca pacnpocTpaHeHusi TpemuHbl O0cienoBaHre METOAAMH
HEpa3pyIIAIOMEro KOHTPOJIS MO3BOJIMIO OOHAPYKUTh B QHKEPHOM CTEP)KHE IKCTPY3HOHHOIO
npecca MOBEPXHOCTHYIO Tpeluny rinyounoit | = 4,5 mm. [luamerp cramsHoro crepxkas 300 mm, Ha
YEThIPE TAKUX CTEP)KHS MOPOBHY M pacmpenensiercss ycuinue 1850 TOHHBI, pa3BUBaeMoOEe MpH
Ka)/IOM Harpy>keHuH. byieM cuuTaTh, 4TO B MECSI] YUCIIO HArPYKEHUH PaBHO MPUOIUZUTEIBHO



9600, xpuTHYeCcKas TIyOrMHA TPEIIMHBI COCTABIISIET MpuMepHO 60 MM. OnpeenuTh OCTATOYHBII
CPOK CIIYKOBbI CTEPKHSI.

AIIP Ne8 Pacuyer npouecca pacnpocTpaHeHusi TpeluHbl B pe3ynbrare npoBeeHHOrO
Ne(eKTOCKOMMYECKOT0 KOHTPOJIs OapabaHa KoT/ia ObUT OOHAPYKEH TPEIIMHONOIOOHBIN Ne(eKT,
UMEIONNI (HOpMY TMONYIUITUITHYECKON TPEIMHBI C HAaYadbHBIMH pa3MepaMu: TIyOuMHa a, =
0,0015 m, myuna 2¢, = 0,008 M. JledekT pacmnonaraercs B JHUIIE KOTJIa ¢ HAMMEHBIIEH TONIIMHON
crenkn S = 0,0082 M, B MecTe HaWOOJIBIIUX PACTATUBAIOIIMX HaIpsDKeHUW. bapaban nmen
KpPaTKOBPEMEHHBII MIeperpeB B 30HE pacioyiokeHus aedexra. CoraacHO CTaTUYECKOMY pacuery u
aHAJIM3Y JUarpaMM Harpy>KeHus YCTaHOBJICHO: KOTEJ Harpy>KaeTcsi UMITYJIbCHON Harpy3kou c
OTHYJIEBBIM LIMKJIOM, C HOMUHAJIBHBIMU PACTATUBAIONIMMU HANPSHKEHUSIMH B ONIACHOM 30HE gy =
104 MlIla. Yucno narpyxxenuii 3a 16 net skcruryatanuu okpyrieHHo paBHO N = 1000 nukiios.
TpeOyercss onmpenenuTh MPOYHOCTh M OCTATOYHBINM CPOK CIY)KOBI KOTJA TPH IHUKIHYECKOM
Harpy€HUU U HATUYUU PACTYIIEH TPEIIUHBI.

ATIP Ne9 Pacuer nmpouecca pacnpocTpanenusi Tpemunbl [Tomoca mmpuaoit b=1mc
KpaeBOM TPEIIMHON MOABEPrHyTa HUKIMUYECKOMY pacTsbKeHHI0. MaTepuan Mmoyiocsl — cTaib (Ot
= 600 H/MMZ, Kie = 5000 H MM1/2). Hauanbnas qmmHa Tpemunsl lg = 7MM, mapaMmeTpsl HHKIa
HArpy>keHust omax = 300 H/MMZ, Omin = 150 H/MM2. [Ipenmonoxxum, 4To 006paboTKa pe3yabTaToB
YCTAJIOCTHBIX UCTIBITAHUN 00pa3IoB U3 JaHHOM CTaju ONMKChIBaeTCs 3akoHoM [lapuca:

DI/dN = 3x10™*® (AK)® Mm/1tmkn
HaitTtn KosmuecTBO LIMKIIOB 10 pa3pyLICHUS MMOJIOCHI



IIpunioxenne 2

((OIIeHO‘lH]:Ie cpeacrea AJisl MIpoBEACHUSA HpOMe)KyTO‘{HOﬁ aTrrecralmmumn»

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramumn.:

CTpyKTypHBIii
3JEMEHT
KOMITETCHIIHT

[Tnanupyemble pe3yabTaThl
00y4eHus

OneHouHble CpesIcTBA

OIIK-1 CniocobeH p

elaTh NPUKJIAJIHbIE 32]a4U CTPOUTEIbHON 0TPAC/IU, HCII0JIB3Ysl TEOPHIO U MeTOAbl (PYHAAMEHTAIBHBIX HAYK

OIIK-1.1

Onpenensier XapaKTEPUCTUKU
Gu3MYecKOro M XUMHYECKOIo
npoiiecca (SBJICHUS), XapaKTEPHOTO
TUTST 00BEKTOB CTPOUTENHHOM
OTpacyu, Ha OCHOBE TEOPETHYECKOTO
u 9KCIIEPUMEHTAIBHOTO
HCCIEA0BAaHUN

He ¢popmupyercs

OIIK-1.2

BrinosiHseT pacyeTsl CTPOUTEIbHBIX
KOHCTPYKIHUH U 0OBEKTOB
CTPOUTENBCTBA, OLICHUBAET UX
HAJIe)KHOCTh UCIOJb3YS
MAaTeMaTUYECKOE MOJICIIMPOBAHUE,
AHAJIMTUYECKYIO TEOMETPHUIO U
MaTeMaTHYeCKHUI aHaIu3

Teopernyeckue BOnpockI:

. [IpyunHbI OSABIEHUS TPEILUH. Y 1eIbHAs IOBEPXHOCTHASL SHEPTUS PA3PyLLIECHUS.
. Tpu tuna tpemuH. KoappuumeHTsl MHTEHCUBHOCTH HaNPsKEHUH.

. MexaHu3M pocTa TpeLUHbI U pa3pylieHus. Pa3pyiiennue ckoiom.

. MexaHu3M pocTa TpelMHbl U pa3pylleHus. Bsaskoe paspyuieHue.

. MexaHn3M pocTa TpEIUHBI U Pa3pyIICHUsA. Y CTaJOCTHOE pa3pyLICHHE.

. HanpsxeHHOE COCTOSIHME B OKPECTHOCTH KOHIIA pa3pesa.

. Ilonsitue kpurepus pazpymenus. CuitoBoit kpurepuid /x. Mpsuna.

. Konuentpanus HanpsbkeHuil. MaremaTudeckast MOAEIb TPEUIUHBI.

. Ilons HanpsKEHU U CMEILIEHUH B OKPECTHOCTH Kpas TPEILHHBI B YIIPYTOM TEJIE.
KoadduureHT HHTEHCHBHOCTH HAIPSKEHUH.

O 0 3 N L AW N P

10. Ouepreruueckuii kputepuii ['puddurca B mexanuke tpemun. [lonpaska Mpsuna Ha
IIJJACTUYHOCTb.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3ynbTaThl
00y4eHus

OneHouHble CpesIcTBA

11. Yder mnactuyeckux aedopMaiuii nepes BepIInHOl TpemuHbl. [I1ockoe HanpsskeHHOe
COCTOSIHUS | IJIOCKast 1ehopMariusi.

12. AnanuTudeckue MeTO/IbI ornpeneicHus Ko3(hpHuirenTa *HTCHCUBHOCTH HAMIPSKCHUH Y
BEPIUINHBI TPEIIUHBI.

13. HucnenHnble MeTOMBI onpeneicHus Kod(huimeHTa MHTCHCUBHOCTH HAMIPSKCHUH Y
BEPIIHUHBI TPEIIUHBI.

14. DxcriepuMeHTaIbHbIE METOIBI OMpeiesieHus: Ko hUllMeHTa HHTEHCUBHOCTH
HaMpPsHKEHUN y BEPIIUHBI TPEIIUHBI.

15. TlonsiTHe MPOYHOCTH TeNa, KOHCTpYKIuU. Kakue (hakTopbl BIUSIOT HA TPOYHOCTS ?
16. DMnupudecKkue 3aKOHbI JJII CKOPOCTH PACTIPOCTPAHEHHS YCTATOCTHON TPEIIUHBI.
3akon [lapuca.

17. YcranoctHoe pa3pylieHue Tel ¢ TpeluHaMu. BiausiHue pa3nuyHbIX MEXaHUYECKUX
(hakTOpOB HA CKOPOCTH POCTA TPEIIHHEI.

18. YcranoctHoe pa3pylleHue Tel ¢ TpeluHamMu. J[uarpamMmma ycTanoCcTHOTO pa3pyLIeHHs
TeJla C TPELIUHOM.

19. YcranoctHoe pa3pylieHue Tel ¢ TpeIUHAMHU. IMIIUPUYECKUE 3aBUCUMOCTH pOCTa
YCTAJIOCTHBIX TPEIIHH.

20. I[Toaxoasl K MPOTrHO3UPOBAHHIO CPOKA CITY>KOBI CTPOUTEITBHBIX KOHCTPYKITUI HA CTAAUN
pOCTa YCTaJIOCTHBIX TPEUIUH MIPH IKCIUTYyaTallMOHHOM Harpy>KeHUH.

21. Beibop MaTepuanon

22. OCHOBHBIE IPUHIUIIBI TOPMOKEHUS POCTA TPELIVH
23. Nudopmarus HeoOXoauMast 171l IPUMEHEHUS! MEXaHUKH Pa3pyLICHUS

24. HagexxHOCTh M JOITyCTUMOCTh MOBpeskaAeHni. CpeacTBa obecreyeHus: Ha/Ie)KHOCTH.

25. PacnipocTpaneHue TpenuHbl IPY HUKIMYECKUX Harpy3Kax

26. Bausinue ko3 uirenta aciMMETPUH LIUKIJIA Harpy>KEHUsI Ha IapaMeTphbl HUKINYECKOM
TPEUIMHOCTOMKOCTH.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3ynbTaThl
00y4eHus

OneHouHble CpesIcTBA

27. Mogenb Dnbepa.

28. Mopens Yumienoopra.

29. O6pa3oBaHe CKBO3HBIX TPEIIMH Ha OTBEPCTHUSX.

30. BsizkocTh pa3pylieHHs CBapHBIX ILIBOB.

31. PacnpocTtpaneHue TpeLnH IpY HUKINYECKUX Harpy3Kax

32. AHanu3 pa3pylieHU B yCIOBUAX IKCIUTyaTalluu

33. EMKOCTHU BBICOKOT'O JaBlIeHUs U TPYOONpoBoabl. Kputepuii «yTedku oT pa3pylieHus»
34. IIpenenbHble pa3Mephl YCTATOCTHON TPELLIHBI.

OIIK-1.2

BrinonHseT pacueTsl CTPOUTEIBHBIX
KOHCTPYKIIUNA U 0OBEKTOB
CTPOUTEIHCTBA, OIICHUBACT UX
HAJEKHOCTb UCIIONb3YS
MaTeMaTHYeCKOe MOJIEIMPOBAHHE,
AHAJIMTUYECKYIO0 TEOMETPHIO U
MaTeMaTUYeCKUil aHaIIn3

I[IpumepHbIe NpakTHYECKHE 32 JaHUSA:

Jletanp KOHCTPYKIMH paboTaeT npu padouem HanpspkeHnu S = ... MIa (tabm. 1):

a) OIPEICIIUTE HA/IC)KHOCTh paOOThI KOHCTPYKIMH, €CJIH B 3TOM JIETANIU, U3TOTOBJICHHON M3
MaTepHala ¢ BI3KOCThIO paspyiuenns Kic = ... MITa MY2 umeercs Tpeuna amuHoii 2¢ = ...
MM;

0) naiite CpaBHUTEIBHYIO XapaKTEPUCTHKY YHEPTETUYECKUX U CHIIOBBIX MTApaMeTPOB
BSI3KOCTH pa3pylICHUS;

B) OMHMIIIMTE METOIUKY OMPE/ICIICHHSI BA3KOCTH Pa3pyILICHUs IPU TUIOCKOU e OopMalluu.
Tabnuua 1

Ne S, MITa K)o, MITa M2 2¢, MM
BapI/IaHTa
1 190 20 6.0
2 375 40 10,0
3 400 60 5,0
4 625 80 6.5
5 1150 100 3,0
6 205 25 40




C "
TPYKTYpHBIN [TnaHupyeMble pe3yabTaThl

JIIEMEHT O1ieHOYHBIC CPECTBA
00y4eHus
KOMITETCHITUH
7 500 50 3,5
8 975 75 1,5
9 250 15 1,0
10 425 35 3,8
OIIK-1.3 PemaeT npuKIiaaHbie 3a1a9H C 3aaHus Ha pemieHue 32124 U3 NpodecCHOHATLHOI 00,1aCTH, KOMILIEKCHbIE 32 aHMMA:

MTOMOIIBIO MATEMATHIECKOTO 2. MeTo10M HaMMEHBIINX KBAAPaTOB onpeaeauTs mapamerpbl C u N ypaBHenus [Iapuca

armapara, UCI0JIb3ysl TCOPHUIO U dl/dn=C(4K)" o pe3ynbraram HaGIIOEHUIA 32 POCTOM YCTAIOCTHOM TPEIMHEI IIPH

MeTObl HYHAAMEHTAIBHBIX HAYK UCTIBITAHNH BHELIEHTPEHHO pacTIHyTOro oopasiia. KoshduineHT HHTEHCHBHOCTH

HaMpPsOKECHHS

K=P/(txW°®) (29,6 x (1/W)*°-185,5 x W) °+655,7x AIW)>°-1017 x A/W)3°+638,9 x (1/W)**).
W=79,6 mm, t=12 mM. Ppa=1700 xr, Ppin =100 kxr. Pe3ynbraThl HAOIIOACHHIA 32 POCTOM
TPCIIHUHBI:

[, MM 27475 | 27.8625 | 28.4125 | 2895 | 29.375 29.9 30.35

N, waxn | 10500 16000 21800 28000 | 31900 | 36200 | 40400

[, MM 30.85 31.375 | 31.725 | 32.075 | 32.45 32.9 33.425
N, waxn | 43500 46800 49700 51900 | 54000 | 56000 | 58600

[, MM 33.9875 345 34.95 35.4 35.875 36.4 36.925
N, uuxn | 61100 63500 65900 67500 | 69200 | 70700 | 72300

[, MM 37.4 37.875 38.375 38.825 39.3 39.85 40.35
N, nukn | 73700 75000 76000 77300 78300 79600 80400
I, Mmm 40.85 41.375 41.875 42.425

N, muxs | 81200 82000 82500 83100







0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomexyrouHas arrecTauuss MO AUCHUIIIMHE «OCHOBBI MEXAHMKH pa3pyLICHUS»
BKJTIOYAET TEOPETHUECKUE BOMPOCHI, TO3BOJISAIOLINE OLIEHUTHh YPOBEHb YCBOCHHSI 00YUaIOIIUMUCS
3HAHUM, W NPAKTUYECKHE 3aJaHMs, BBUIBIIAIOLINE CTENEeHb CHOPMUPOBAHHOCTH YMEHUH U
BJIaJICHUH, IPOBOJUTCA B OpMeE 3ayeTa.

IToxa3aTe/n U KPUTEPUH OLCHHBAHUSA 3a4eTa:

Pe3ynbpTaThl OTBETOB 00Y4arOLIMXCsl HA 3a4€Te OLIEHUBAOTCS IO LIKAJIE «3aUTEHO» — «HE
3a4T€HO». B OCHOBE OLICHMBAHUS JIeXKAT KPUTEPUM IIOPOrOBOIO M IOBBIILICHHOIO YPOBHS
XapaKTEPUCTHK KOMIIETEHINH, (OPMUPYEMBIX Ha y4EOHBIX 3aHATHUAX MO AUCHUILTHHE «OCHOBBI
MEXaHUKH Pa3pyLICHUSI».

«3auTeH0» — OIEHKAa COOTBETCTBYET IIOPOTOBOMY YPOBHIO M  BBICTaBIISIETCS
oOyyaroiemMycs, €ciii OH UMEeT 3HaHUsI OCHOBHOTO MaTepHala.

«He 3auTeH0» — OlLIEHKAa BBICTaBIIAETCS OO0ydYaroLIeMyCsl, KOTOPbIH HE JOCTHraer
IIOPOI'OBOTO YPOBHS, IEMOHCTPUPYET HEMOHUMaHHUE MPOOJIeMbl, HE 3HAET 3HAUUTEIILHOW YacTu
IPOrpaMMHOI0 MaTepHala, JONYCKaeT CYLIECTBEHHbIE OLIMOKM, HEYBEpEHHO, C OOJIBIIMMHU
3aTPYAHECHUSAMH BBIITIOJIHAET PAKTUYECKUE 3a/1aHHUS.



