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Jluer akTyanm3auuu paGodeit nporpaMmel

Pabouas nporpamma nepecMoTpeHa, 06cyxaeHa i oxo6pena a1 peamusanuy B 2020 - 2021
y4eOHOM roy Ha 3aceqaHuH Kadpenpsl [IpoeKTHpoBaHMS 31aHMM K CTPOUTETLHBIX

[Iporokon or 10 centabps 2020r. Ne 1
3aB. kadeapoi B.b. ['aBpuios

V

PaGoyas nporpamma nepecMoTpeHa, o0cyxkaeHa u ogo0pena s peanusanuy B 2021 - 2022
y4eOHOM roy Ha 3acenaHuu Kadeapbl [IpoeKTHPOBAHMS 3MaHHUM M CTPOUTEIBHBIX

[Iporoxomor 20 1M -
3aB. Kapenpoi B.b. ['aBpuiios




1 Iles1u ocBOEHUSI TN CHMUTLTHHBI (MOLYJI51)

Henpto ocBoeHHs] AUCUMIUIMHBI «OCHOBBI MEXAHUKU PaA3pPYIICHUS»  SIBISETCS
(dhopMHpPOBaHHE Y MATHCTPAHTOB:

- 3HAaHUM M yYMEHHi, HAINPaBJICHHBIX HA PEHICHUE HMHXKEHEPHBIX 3a]ay, CBA3aHHBIX C
pacy€ToM KOHCTPYKITMI Ha IPOYHOCTH MTPH HAJTMYMH B HUX TPEIIHH;

- HABBIKOB, HEOOXOIUMBIX IS W3YYCHHS] COBPEMEHHBIX (YHIAMEHTAIBHBIX H
NPUKIAIHBIX TPOOJEM JUCHMIUIMHBI, METOJIOB PEIICHWH 3aJad, a TaK K& H3yUYCHHE
AKCIIEPUMEHTANIbHBIX UCCIIEI0BAHUMI CTATUKH TPEIIUH, YCTaJOCTHOTO pa3pyLICHUs.

- OIICHKH CPOKa CIYXKOBI CTPOUTEIBHBIX KOHCTPYKIIMH B IIPOIIECCE IKCILIyaTalluH MPH
HaJUYUH B HUX TPEIIKH.

3aauaMu JUCIUTUTHHBI BJISIOTCS (DOPMUPOBAHHUIO Y MATUCTPAHTOB:

- IOHSTUHM O MPUHLHKIIAX U OCHOBHBIX MOAXO0AaX K PEHICHUIO 337a4 TPEIIMHOCTONKOCTH,
CpoOKa CTy>KObI, HAJIS)KHOCTH M 0€301TaCHOCTH KOHCTPYKIIMHA U UX 3JIEMEHTOB;

- HaBBIKOB pa3pabOTKHU PACUYCTHBIX MOJENCH paspyuieHus 1ehOpMUPYEMOTO TBEPIOTO
Tena;

- TOHMMaHMUSI MEXaHHW3MOB 3apOXKICHUS M POCTAa MATUCTPAIBHBIX TPEUIUH B
KOHCTPYKIUSAX MIPH CTATUYECKOM U LIUKJINYECKOM Harpy>KEHUU;

- TEOPETUYECKUX OCHOB U 3HAHUM MPAKTUUYECKUX BO3MOXKHOCTEH COBPEMEHHBIX METOOB
U anmapaTypbl Al OLIEHKH Je(EKTHOCTHU, TEOMETPUUYECKUX MapaMeTPOB TPELIUH, PEruCcTpaliu
MIPOIIECCOB HAKOIIJICHUS IOBPEKICHUS U pa3pylIeHUs] MaTepraia U KOHCTPYKIIUU;

- 3HaHUA TEOPETHUYECKUX OCHOB METOJWYECKHUX ITOAXOJOB IIPOrPAMMHBIX CPEICTB,
WCIIOJIB3YEMBIX I PEIICHUS] WHXKEHEPHBIX 3ajad, CBSA3aHHBIX C PacyeToM KOHCTPYKIMH Ha
TPEIIMHOCTORKOCTD U )KUBYUECTh;

2 MecTo IMCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/bHOI POrpaMMbl

HucuummuHa OCHOBBI MEXaHMKH pa3pylleHHs BXOAMT B YacTh y4yeOHOro IuiaHa
bopMHpyeMyI0 yYaCTHUKaMHU 00pa30BaTeNIbHbBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrpaMMBbI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUsA),
chOpMHPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIUTUH/ IPAKTUK:

OneHka TEXHUYECKOTO COCTOSIHUSL CTPOUTEIBHBIX KOHCTPYKLIUN

Meroas! pereHns Hay4HO-TEXHHYECKHX 33/1a4 B CTPOUTEIBCTBE

3HaHus (YMEHMs, BIIaJIEHUs), OJyYSHHbIE NMPU M3YyYEHUU TaHHOM IUCIMIIIMHBI OyayT
HEOOXOIUMBI 1151 U3YYEeHUSI AUCIUILIINH/IPAKTHUK:

[ToaroroBka Kk npoiietype 3aliyThl ¥ 3allMTa BHITYCKHON KBaTM(PUKAMOHHOMN paboThI

IIponsBoacTBEHHA - IPEAAUILIOMHAS IIPAKTUKA

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCUHMILIMHBI (MOAYJIS) U INIAHUPYEMbIe pPe3yJIbTaThl 00y4YeHHUs

B pesynbrare ocBoeHHs AUCUMILIUHBI (MOAYNs) «OCHOBBI MEXaHUKU pa3pyLICHUS
oOyyaroImuiics JoKeH 001a1aTh CIEAYIOMIUMU KOMIETEHITUSIMHU:

KO,Z[ HHJUKATOpa I/IH,Z[I/IKaTOp JOCTHIXKCHHA KOMIICTCHIIMH

[IK-1 VYwmenue ¢GopMupoBaTh KOHCTPYKTUBHYIO CHCTEMY M pacueTHblEe CXEeMbl 3[aHH,
COOPY)KEHUH M HX 3JEMEHTOB; BBIINOJHATH pacyeThl Hecylledl CIOCOOHOCTH CTPOUTENBHBIX
KOHCTPYKIMI B IMPOTPAaMMHOM KOMIUIEKCE; OCYIIECTBIIATh AHAIM3 IOJYYEHHBIX PACYETHBIX
JAHHBIX

[K-1.1 BeimonHser pacyer Hecymiedl CHOCOOHOCTH UM THOAOMpaeT cedeHue
JJIEMCHTOB KOHCTDYKI_[I/II\/'I TIPHU ITIOMOIIIY IIPOT'PAMMHBIX KOMITJICKCOB




4. CTpyKTYypa, 00bEM U coiepKaHNe TUCUUTILTHHBI (MOIYJIs1)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI COCTaBiseT 4 3aueTHBIX eauHuI 144 akan. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 45,2 akaJ. 4acoB:

— ayauTopHas — 44 akaJ. 4acos;

— BHeayauTopHas — 1,2 akaj. 4acoB

— camocrosTenpHas padota — 98,8 akan. yacos;

dopma aTTecTaluy - 3a4eT C OUEHKOMN

AynutopHast s
o | xonTakTHas pabora E 3 dopma TeKyIIEero
=
5 B aKaJl. yacax 2] Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = A . p Kon
S & ©|caMOCTOSTENbHOH | ycleBaeMoCTU U
JIACIMTUTHHBI 3 £ m ., | xommerenIm
O g £ padoThI MIPOMEKYTOUHOM
nmal. | mpakt. | 3 &
Tlex. Z'g aTTEeCTALIMH
3aH. | 3aH. |[Q &
1. OcHOBHEBIE 33/129H1 H TIOJIOKEHUS
[Tonck
JIOTIOTHATENBHON
uH(popMaIuy 1o
3aJaHHOM Teme
(pabora c
- TIpenmer MEXaHHUKH oubnnorpaguuec
paspymenus. BosHuKHOBeHME KUM
MEXaHUKH paspyIIeHus: Marepuanamu,
[IPUYUHBI 51 HCTOKH. CIpaBOYHMKAMHM, | YCTHBIH ompoc
Karactpoduueckne KaTaJoraMu Iposepka
pod 3| 4 10/64 | 10 ’ POBEPEa MK-1.1
paspymenus 40-50 rogos. CJIOBApSIMH, MPaKTUYECKON
- TpemmHa B KOHCTPYKIVH. SHIUKIIOTIE TUSIMU paboThI
HanpspkeHust mnpu  BeplIMHE ).
TPEIINHEL. Beimosaenne
- PacnipocTpaHeHne TpeumHel TPAKTUIECKUX
pabor,
HPEIYCMOTPCHHBI
X paboueii
TpOTrpaMMOi
JIMCLUIUTHHBL
Hroro no pazneny 4 10/61 | 10
2. YcnoBus pocTa TPEIMHBI
[onck
JOTOJTHUTEIHHOM
. . uHbOPMALH 110
- OHeprerudeckuil Kpurepuit bop "
3aJaHHO TeMe
I'puddurca. VHTEHCHUBHOCTD
(pabota c
BBIJICIICHUS SHEPIUH.
Konmens onbnmorpadmyec
H 3 6 18 KAM YcTHBIi onpoc TK-1.1
I'puddurca-Oposana-MpsuHa.
MaTepuanamu,
- CompoTuBlieHHE  POCTY
CIIPaBOYHHKAMH,
tpeumwHsl (R - kpuBas).
KaTaJoraMH,
- J — mHTETpan
CIIOBAPSIMH,
SHIUKIIOTIETUSIMU
Hroro no pazaeny 6 18




3. PacmpocTpaHeHue yCTaloCTHOM
TPEUHHbI

- JluarpamMma ycCTaJlOCTHOTO
paspylieHus Teia ¢ TPEIIUHON.
- MexaHu3MBl 3apOXACHHUS U

ITonck
JIOTIOJTHUTEILHOM
HHPOPMAIHH 10
3aJIaHHOM TeMe

pacnpocTpaHeHUs (pabota c
YCTaJIOCTHBIX TPELIHH. 6ubnunorpaduyec
- BrnusiHue acuMmerpuu muKia KAM
HArpyXeHUst Ha pocT MaTepuanamu,
YCTaNOCTHBIX TPEIINH. CIPaBOYHHUKAMHM, | YCTHBIN OIpoc
3aBUCUMOCTH pocral o 8 10/411 | 42,8 KaTaJoraMH, IIpoBepka 5 K-1.1
YCTaJOCTHBIX ~ TPEIIMH  IIPH CIIOBApSIMH, HPaKTHIECKOH
PETYISPHOM HarpyXKeHHH. SHIUKIIOTICTUSIMU paboTh
- Mopenu pocTa yCTalOCTHBIX ).
TPEIIUH. BeinonHeHne
- BumsHue neperpyskd MPaKTHICCKUX
pas3rpy3Ku Ha CKOPOCTH pPOCTa pador,
YCTaNOCTHBIX TPEIIHUH. MPeyCMOTPEHHBI
- Pacuer npoiiecca X paboueit
pacnpocTpaHeHUs TPEIIUHBI nporpamMMoit
JCIATUIAHEL.
HWroro no pazneny 8 10/411 | 42,8
4. Omnpenenenue Ko3GhGUIUEHTOB
WHTEHCUBHOCTH HANPSHKCHUIH
Iounck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3aJaHHOU TeMe
(pabota c
6ubnuorpaduyec
KAM
MaTepuaIamMi,
- AHanutnyeckne u N
JHCIIEHHBIE METOML. CTpaBOYHMKAMH, | YCTHBIH onpoc
- MeToJ KOHEUHBIX JIEMEHTOB. | 3 4 2 28 Karaoram, Tposepia N IK-1.1
CIIOBapSIMH, MIPaKTAYECKON
- DKcrepuMeHTabHBIE
SHIUKIONEAUIMU paboThl
METO/BL. ).
Brinmonnenne
MIPaKTHIECKUX
pabor,
NpeTyCMOTPEHHBI
X paboueii
pOTrpaMMOi
JTUCIUTIINHEL.
HWroro no pazaeny 4 2 28
Hroro 3a cemectp 22 22/10M1| 98,8 320
Uroro no aucnuminuze 22 22/10M1 | 98,8 3a4eT C OIEHKOM




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTOIX0/1a MMPEAYCMATPUBACT HCIIOIH30BAHKE B Y4COHOM
nporiecce AaKTHBHBIX M WHTCPAKTHUBHBIX (OpPM TPOBEINCHHUS 3aHATHA B COYECTAaHUH C
BHEAYIMTOPHON paboTOi ¢ 1eNbl0 POPMHUPOBAHUS U Pa3BUTUS MPO(ECCHOHATBLHBIX HABBIKOB
oOyJaronuxcs.

[Ipn oO0yyeHMM MarucTpaHToB AWCHHUILINHE «OCHOBBI MEXAHHWKHU Pa3pPYIICHUSDY
UCTIONIB3YIOTCS CIICAYIONINE 00pa30BaTEeIbHbIC TEXHOIOTHH:

1. TpamunuoHHbIE 00pa30BaTEIbHBIC TEXHOJOTHH OPHCHTUPYIOTCS HAa OPraHU3aIUIO
00pa30BaTeNILHOTO  MpOIecca, NPEANONAralNyl0 MPSAMYI0  TPAHCISAINHUIO 3HAHUH  OT
MpernoaaBaTess K MarucTpaHTy.

@®opMbl  y4eOHBIX 3aHATHH C UCIONB30BAHUEM TPAJAMIMOHHBIX TEXHOJIOTHIL:
WH(OPMAIIMOHHAS JICKIIUS W TMPAKTUYECKOE 3aHITHE, MOCBSIICHHOE OCBOSCHUIO KOHKPETHBIX
YMEHUH U HaBBIKOB 10 MPEI0KEHHOMY JITOPHTMY.

2. TexHomoruu mpoOIEMHOTO OOyUYEHUS] — OpraHu3anus o0pa3oBaTEeNLHOTO Ipolecca,
KOTOpAsi MPEIoJaracT MOCTAHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JaHUE YYEOHBIX MPOOJIEMHBIX
CUTYaIUH JIJISl CTAMYJIUPOBAHUS AaKTUBHOM TIO3HABATEILHOM JACSITEIbHOCTA MAaTUCTPAHTOB.

@®opMbl y4eOHBIX 3aHATHH C KCIOJIB30BAHUEM TEXHOJIOTHI MPOOJIEMHOTr0 OOy4YCHHS:
poOJIeMHast JISKIHS , TPAKTHYECKOE 3aHATHE B (DOpME MPAKTUKyMa.

3. aTepakTHBHBIE TEXHOJIOTHHA — OpraHu3aius 00pa3oBaTeIbHOTO Mpolecca, KOTopast
MIPEJIIoJIaracT akTHBHOE U HEITMHEHHOE B3aUMOJICHCTBHE BCEX YIACTHUKOB, JIOCTH)KCHUE HA ITON
OCHOBE JINYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTeIbHOTO Pe3yibTaTa.

[Tpumensiembie (GOPMBI YICOHBIX 3aHSATHA C HCIIOJB30BAHUEM CIEIUATM3UPOBAHHBIX
WHTEPAKTUBHBIX TEXHOJIOTHUI: JICKIHS «OOPATHOM CBS3M» — JIEKIUI-0ece1a, JICKIHS-IUCKYCCHSI.

4.  HWudopMallmOHHO-KOMMYHUKAIIMOHHBIE ~ O0pa3oBaTelIbHBIC  TEXHOJOTUH  —
opranu3zaisi 00pa3oBaTeILHOIO MPOIecca, OCHOBAHHAS HA IPUMEHEHUH CICIIMATHM3UPOBAHHBIX
MPOrPaMMHBIX CPEJl U TEXHHUECKUX CPEJICTB paOdOThI ¢ MH(OpMALIHCH.

@dopMBI YUEOHBIX 3aHATHA C HCIOJIH30BAaHHEM HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIl: IEKIIHUA-BU3YyaIHU3aIis — U3JI0KEHUE COACPKAHMSI COMTPOBOXKIAETCS MPE3eHTaIEH;
MPAKTUYECKOE 3aHATHE B (POpME IPE3CHTAIIHH.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATEeIbHO PadoThl 00yYaroIMXCst
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeAeHUs] IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecreueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. CmupHoB, A. H. OcHOBBI pH3HMKH 1 MEXaHUKHU pa3pylieHus | yaeoHoe nocoodue / A. H.
Cwmupnos, H. B. A6abkos. — Kemeposo : Ky3['TY umenu T.®. ['opbauea, 2014. — 163 c. —
ISBN 978-5-89070-1028-4. — Texkct : anmekTpoHHbli // JlaHb : 37€KTPOHHO-OMONIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/115160 (mara oGpamenus: 23.10.2020). —
PesxuM noctyrmia: uist aBTOpH3. TIOJIB30BaTEINEH.

0) lonoJiHMTE ILHAA JIUTEpaTypa:


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

1. T'ynses, B. II. CnemumanpHblii pazgen mexaHuku. Jledbopmamuu u paspyrieHue
CTalbHBIX u3aenuii ;| yueOHoe mocobue / B. I1. I'ynseB. — Cankr-IlerepOypr : Jlans, 2017. —
232 c¢. — ISBN 978-5-8114-2672-0. — Tekcr : onekrpouusii [/ Jlanb
NIEKTPOHHO-OMONMoTeynass cucrtema. — URL: https://e.lanbook.com/book/95138  (mata
obpamienns: 23.10.2020). — Pexxum g0CTyIIa: /15 aBTOPHU3. II0JIB30BATEIEH.

2. ComporuBiienue marepuaios : yueOHuk / b. E. Menbuukos, JI. K. [Tapumn, A. C.
CemenoB, B. A. IllepctHeB. — Cankr-IlerepOypr : Jlans, 2020. — 576 c. — ISBN
978-5-8114-4740-4. — TekcT : 3NeKTPOHHBIH // JIaHb : 3NEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/131018 (nara obpamenwus: 24.10.2020). — Pexxum gocryma:
JUIsL aBTOPHU3. T10JIb30BaTEIICH.

B) MeToauyeckne yKazaHus:

1. OcHOBBI MeXaHWKH pa3pylIeHus: yuebHo-meromndeckoe mocodbme / W.B. IlpycoBa, B.M.
Pomanuak, O.B. Twutiopa; monm pemakmmeir WU.B. Ilpycoa — BHTY, 2009. — 100 c. Tekcr:
3IEKTPOHHBIH //— URL:
https://rep.bntu.by/bitstream/handle/data/1127/Osnovy mekhaniki_razrusheniya.pdf?sequence=1&isAllo

wed=y

r) [Iporpammuoe obecneuenue u UaTepHer-pecypcebi:

IIporpammHoe o0ecnieueHune

Haumenoanue [10 Ne norosopa Cpox aeicTBus IMLICH3UU
MS Windows 7

Professional(mms  |1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional

Jlupa CAITP 2014 |[J1-780-14 ot 25.06.2014 OECCPOYHO

7Zip cB0OOAHO pacrpocTpansemoe 10 OECCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue xypca CchlIKa
DrexkTpoHHas 0a3a nmepuoandeckux u3maanuii East View
Information Services, OO0 «MIBHUC»
HannonaneHas MH(OPMaLIMOHHO-aHAIUTHYECKAs URL:
cucrema — Poccuiickuii MHAEKC HaydHOTO LIUTUPOBAHHUS '
(PUHII)

[Touckosas cucrema Axagemust Google (Google Scholar) JURL: https://scholar.google.ru/

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

HNudopmanmonnas cucreMa - EnquHoe OKHO JOCTyma K

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

denepanpHOE rOCY/IapCTBEHHOE OI0KETHOE
yuapexaenne «Denaepanbubiii HHCTUTYT npombinuienHoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH»

9 MaTepHaIbHO-TeXHHYECKOE o0ecneyeHne JUCIHILTHHBI (MOIYJIs1)

MatepuanbHO-TeXHUYECKOe 00ecredeHre IMCIUIUTMHBI BKITIOYAET:

VY4yeOHble ayIUTOPUM Ul HPOBENEHUS 3aHATUH JeKuuoHHoro Ttuma. OOopynoBaHue:
MYJBTUMEAUMHbBIE CPEICTBA XPAaHEHMUS], TIepeaun U MPEeCTaBICHUs HHPOPMAIIUH.

VY4yeOHble ayaUTOpUW Ui TPOBEACHUS MPAKTHMYECKUX 3aHATUH, TPYNIOBBIX U
WUHIUBUAYAJIBHBIX KOHCYJIbTAllUH, TEKYIIEro KOHTPOJIS M IPOMEXYTOYHOM aTTecTaluH.
O6opynoBaHue: MyJbTUMEIUIHBIE CpPEACTBA XpaHEHHWs, TNepefadyd U  IPEACTABICHHS
uHpopmanuu. Kommiekc 3aganuii uist IpoBeIeHHs IPOMEXKYTOUHBIX U PYOEKHBIX KOHTPOJIEH.


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

[Tomemmenuss g caMOCTOATENBbHOM  paboThl  oOydarommxcs. OOopymoBaHwme:
nepcoHaibHble KommbloTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M ¢ JOCTYIIOM B
JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[Tomemenne It XpaHeHHS W NPOPUIAKTHYECKOTO OOCIY)KMBAaHUS  Y4eOHOTO
obopynoBanus. O6opynoBanue: mWKapbl I XpaHEHUs y4eOHO-METOJUUYECKOM JTOKYMEHTAIINH,
y4eOHOT0 000pyJOBaHUS U YI€OHO-HATJISHBIX TTOCOOHIA.



IMpunoxenue 1
«Y4eOHO-MeTOoAMYecKOe o0ecieueHne CaMOCTOsITeIbHON PadoThl 00y4aI0IMXCS»

CamocrosTensHast paboTa BKIIIOYaeT B ce0sl N3y4eHHE TIOMCK TOTOTHUTENBHON HHPOPMAIIH 1O
n3ydaeMbIM TeMaM (paboTta ¢ 6ubnmorpaduaeckuM MaTepraliaMu, CIIPaBOYHIKAMI, KaTaJTOTaMH,
CJIOBapsIMH, SHIMKJIONEIUAMH )., TOATOTOBKY K JIEKIIMOHHBIM M MPaKTUUYECKUM 3aHATHAM. [ mydiei
OpraHM3aliy BpEMEHU MIPHU U3yUEHUH TUCIUILTUHBI «OCHOBBI MEXAHUKH Pa3pyIICHUS» CTYIEHTY
PEKOMEHIy€eTCs 3aHUMAThCSl CAMOCTOSITEIbHON pabOTOI 1Mocie Ka)10ro JEKIHOHHOTO U IPAKTUYECKOTO
3aHATHUS B TEUEHHE BCETO CEMECTpa.

AynutopHasi caMocToATeNIbHas padoTa MaruCTPaHTOB IIPEAIIONIAraeT PELICHUE IPAKTUIECKUX
3a]a4 Ha MPAaKTUYECKUX 3aHATHIX.

IIpumepHbIe ayauTOpHBIEe NpaKkTHYecKHe padoTsl (AIIP):

ATIIP Nel PacnpocTpaHenue TpeluHbl B alfoMUHMEBOI ITaHENIN IIUPUHOM b = 2 M U TOIIIHHOR
h =100 MM oOHapy>KeHa IIoCKasi CKBO3Hasl TPEIMHA B cBapHOM IuBe. [laHens HarpyxeHna ycunuem F =
1400 Tc, TperunHa amuHol | = 20 MM pacmonoxeHa MepreHAnKYISIPHO HATIPABICHUIO PACTSDKCHUS B
LEHTpaJIbHON YacTH nanenu. Marepuan — anroMuHueBbIi ciaB 5083 BsA3KkocThIO paspyiieHus 25 MIla
M2, Be3onacHa U SKCILTyaTalus TaKoi nanenn?

ATIP Ne2 1 Pacnpocrpanenue Tpemuubl [Tornepeunas tpemmuia umHoi | =30 MM oOHapy»xeHa
B HIDKHEH TOJIKE CTAJIbHOI KpaHOBOM Oasiku, MpruHa KoTopoit b =254 mm. banka skcrutyaTupyercst npu
MaKCHMaJTFHOM PacTATHUBAIONIEM HampsbkeHnu o = 172 Mlla. SIBnsercs nmu sxcruryartaius 6e30macHoH,
€CIM BA3KOCTh paspylienus cranu Kic= 165 MIla mY/??

AIIP Ne3 PacnpocTpaHeHue TpelIuHbI B ynpyrom tesne nMeeTcst eIMHCTBEHHBIH KOHIIEHTPAaTop
B BH/JIE JIOKAJIBHOT'O YTI0BOM TpenHbl. DBM MOXET paccuuTaTh BCE MOJIE HANPSHKEHUN IPH 3aJaHHON
Harpy3ske Ha Teno. Kak onpeaenuts OyneT 11 pa3BUBAaTHCS pa3pyllieHue OT yria (MoHAeT TpelulrHa) HiTh
HeT ?

ATIP Ne4 PacnipocTpaHenue TpeuuHbl J[Be Tpemunbt auH 11>, pacmonoxens! napaiesbHo B
ynpyroi minactuse. [IpunoxxeHsr:

a) pacTsAruBaromye (pacTylyue BO BpeMEHH) HAIIPSKEHUS Ha YIaleHUH OT TPELHH;

0) onrHAKOBBIE (PACTYIIME) CHIIBI K LIEHTPY TPEIUH.

Kakast u3 1Byx TpemuH ctpoHercs nepBoii? OO0CHOBATH.

ATIP Ne5 PacnpocTpanenue TpeuuHbl B antomMuHreBoii manenu mupuHoi 30 M u TonmuHoi  h
= 15MM oOHapy»keHa IUI0CKasi CKBO3Has TpetuHa JuHor | = 50MM, pacmonokeHHas meprieHIHuKyIIpPHO
HalpaBJICHUIO PACTSDKEHHS B IEHTPAJIbHOM YacTH aHenu. Marepuan — allOMUHUEBBIHN CIUIAB C BI3KOCTHIO
paspymenus K, = 30 MITa m¥2, npenen Texyuectu 300 MI]a.

a). Pa3pymuThcest mu maHenb, eciy K Hell MPMIIOKUTH pacTsarupatomiee yeuime 70 MIla?

0). [Ipu kakoM ycuiHuH TPOU30UIET pazpyuieHue ?

ATIIP Ne6 PacnipocTpanenne TpemuHbl TOHKOCTEHHBIN IUIUHAPUIECKUNA COCY/I, 3aMIOJIHEH
ra3zoM nox AasnerueM pP. [lycTs nHa ero MUIMHAPUIECKOH YacTH L, paanyc nuIuMHIpa U JoHBEB R,
TOJIIMHA CTEHOK cocyaa h. B cocyzne nmeercs tpemmna bl | 1 R, pacnionoxkenHas o yriom ff K
KpYroBOMYy HarmpasieHuro. Haiitn ko3 uIreHT MHTEHCHBHOCTH HaNpshkeHHH K| B BepIIMHAX TPEIHHEI.

AIIP Ne7 Pacyer nmpouecca pacnpocrpaHeHnusi Tpemunsl O0ciiefoBaHre METOJaMH
Hepa3pyIIAoIIero KOHTPOJIS MO3BOJIIO OOHAPYKHUTH B AHKEPHOM CTep KHE SKCTPY3HOHHOTO Mpecca
MTOBEPXHOCTHYIO Tpeutuny riryounoit | = 4,5 mm. [TuameTp cranbroro crepkas 300 MM, Ha YeThIpE TaKHuX
CTEpKHS MOPOBHY U pacnpenensaercs ycunue 1850 ToHHBI, pa3BUBaEeMOe NPH KaXKA0M Harpy>keHuu. bynem
CUYHTATh, YTO B MECSI] YUCIIO HArpy>KeHNH paBHO MpubIn3uTensHo 9600, KpuTuyeckas riTyOrHA TPEUTHHBI
cocraBisieT mpuMepHo 60 MM. OrpeaenuTh OCTaTOUHBIN CPOK CITY>KOBI CTEPHKHSL.

AIIP Ne§ PacueT npouecca pacnpocTpaHeHHsI TPelIUHbI B pe3yibpTare mpoBeAeHHOTO
Je(EeKTOCKOITMYECKOTO KOHTPOJIsl OapabaHa KOTia ObLT O0OHAPYKEH TPEIUHONOAO0OHBIN JTe(eKT,
UMERIIUH (HOpMy MOITY3UTMITHYECKOH TPEIIMHBI C HAYalbHBIMU pa3Mepamu: rryouna a, = 0,0015 wm,
uHa 2¢, = 0,008 M. JledexT pacmonaraercs B JHUIIE KOTJIa ¢ HAUMEHbIIIeH TomuHoi crenku S = 0,0082
M, B MECTE HaMOONBLINX PACcTATUBAIOLINX HANPsLKeHUH. bapabaH MMen KpaTKOBPEMEHHBIH MEeperpeB B
30He pacrooxeHus fedpexra. CorinacHo CTaTHUECKOMY pacdeTy U aHaJIM3y JUarpaMM HarpyxXeHus



YCTAHOBJICHO: KOTEJI Harpy»aeTcsl UMITYJIbCHOM Harpy3Koi ¢ OTHYJIEBBIM IIUKJIOM, C HOMUHAJIbHBIMU
PaCTATUBAIONTAMHI HAIIPSDKCHUSIME B OTTacHO# 30He oy = 104 MIla. Uucno Harpyxenuii 3a 16 net
skcrutyatauu okpyrieHHo paBHO N = 1000 uuknoB. TpeOGyeTcst onpenenuTh NPOYHOCTh U OCTATOYHBIN
CPOK CITyObI KOTJIa IIPY LUKJINYECKOM Harpy>K€HUH 1 HAINYMU PACTYILEH TPEILIHHBI.

ATIP Ne9 Pacyer nmpounecca pacnpocTpanenus Tpemunbl [Tonoca mupunoit b= 1 M ¢ kpaeBoii
TPELIMHO# MOABEPrHYTA IMKJINYECKOMY PaCTHKEHUI0. Martepuan mosnocsl — cranb (ot = 600 H/mm?, Kic =
5000 H mmY?). HauanbHas quunHa Tpemunsl lo = 7MM, HapaMeTpsl IUKJIA HATPYKEHUS omax = 300 H/MM?,
omin = 150 H/mMM2. TTpeamnonoxum, uto 06paboTKa pe3ybTaToB yCTATOCTHBIX UCTIBITAHUI 00pa3LoB U3
JTaHHOM cTalld onuchiBaeTcs 3akoHoM [lapuca:

DI/dN = 3x101 (AK)® Mmm/umks
HaiiTn Komu4ecTBO MKIIOB A0 pa3pylIeHUs MOJIOCHI

AIIP Nel10 «Buzyanu3zanusi CTPYKTYpbl HAY4HOI padoTh»

Busyanusupyiite 3Tansl ¥ CTpyKTypy CBOEH IPEAIOIaracMou MaruCTEPCKOM JUCCEPTALMH 10
HanpasieHno « Teopusi 1 MPOeKTUPOBAHNE 3AAHUIA M COOPYKEHU I :

-BBEJICHUE;

-IJIaBy NEPBYIO;

-BBIBOJIBI 110 NIEPBOM IJ1aBE;

-[JIaBy BTOPYIO;

-BBIBOJBI 110 BTOPOI1 TJIABE;

-TJIaBYy TPETHIO;

-BBIBOJIBI T10 TPETHEH IJI1ABE;

-3aKJII04YEHNE;

-CIUCOK MH(OPMAIIMOHHBIX HCTOYHHUKOB,;

-[IPUIIOKEHUE.

Pabota BeimonHsieTcst Ha popmare A4, HBETOM PYUYHBIM MM KOMIIBIOTEPHBIM UCTIOJIHEHHEM.



Ipuio:xxkenne 2
«OueHOYHBbIE CPEACTBA IVl IPOBEIEHUS IPOMEKYTOYHOMH aTTeCTAIHIN»

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBEACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum.:

Koz WNnaukaTopsl JOCTHKEHUS 0
[IEHOYHbIE CPE/ICTBA

MH/IMKATOpA KOMIICTCHIIN

IIK-1 — Ymenue ¢popMHPOBATH KOHCTPYKTHUBHYIO CHCTEMY M PacueTHbIE CXeMbI 3/1aHMii, COOPY:KeHHUI U UX 3JIeMEHTOB; BBINOJHATH PacyeThl
Hecyleil cnocOOHOCTH CTPOUTENbHBIX KOHCTPYKIUH B IPOrPAMMHOM KOMILIEKCE; OCYIIECTBIASTH AHAJIU3 MOJYYEHHBIX PACYETHBIX JaHHBIX

IK-1.1 Beinonnser pacuer Hecyuen Teopernueckne BONPOCHI:
criocobHocTH U noadupaet ceuenue | 1. [lpuuuHbl MosSBICHUS TPELIUH. Y IelbHAs TIOBEPXHOCTHAS SHEPTUS PA3PyLLICHUS.
. Tpu tuna tpemms. KoapdumeHTsl THTEHCUBHOCTH HAMPSKEHHH.

. MexaHu3M pocTa TPeIMHbI U pa3pylieHus. Pa3pyiienne ckoiom.

. MexaHu3M pocTa TpeuuHbl U pa3pylieHus. Bsiskoe paspyiieHue.

1
3JIEMEHTOB KOHCTPYKLUH NpU 2
3
4
5. MexaHu3M pocTa TPEUMHBI M pa3pyLICHHs. Y CTAIOCTHOE pa3pylLICHHUE.
6
7
8

oMo NpOTrpaMMHBIX KOMIIJICKCOB

. HanpsxeHHOE COCTOSIHME B OKPECTHOCTH KOHIIA pa3pesa.

. Ilonsitue kpurtepus paszpymenus. CuioBoit kpurepuid /x. Mpsuna.

. Konuentpanus HanpsbkeHuil. MaremaTudeckast MOAEIb TPELUIUHBI.
9. Ilona HaPsHKEHUI U CMELEHUI B OKPECTHOCTH Kpasi TPEIIMHBI B YIIPYTOM TEIIE.
KoadduureHT HHTEHCUBHOCTH HANPSHKEHUH.
10. Ouepreruueckuii kputepuii ['puddurca B mexanuke tpemun. [lonpaska MpsuHa Ha
IIJIACTUYHOCTb.
11. Yuer miactudeckux aegopmaliuii nepea BepnHoi TpemuHsl. [Inockoe HanpskeHHOe
COCTOSIHUS U IJI0CKast nedopmanus.
12. AHanuTH4ecKrue MeTo bl onpeaeaeHns KodppuineHTa ”HTEHCUBHOCTH HAIIPSDKEHUH y
BEPIINHBI TPELIUHBI.

13. YncneHnnbsle METOABI OnpeeneHust Ko HUIMEeHTa UHTEHCUBHOCTH HAIIPSDKEHUH y




Kon

HHAWKaTopa

Nuaukatopel JOCTHXKEHUS
KOMIIETEHIINH

O1neHOYHBIC CPEACTBA

BEPIIUHBI TPEIIUHEI.

14. DxciepuMeHTaNbHbIE METOABI ONpeeIeHIs KO PUIIMEHTAa HHTEHCUBHOCTH
HaIpPsDKCHUN y BEPIIUHBI TPEIIHHEI.

15. IloHsAiTHE TPOYHOCTH TeJa, KOHCTPYKIMU. Kakue (hakTopbl BAUSIOT Ha TPOYHOCTH ?
16. OMnupuyecKre 3aKOHBI ISl CKOPOCTH PACIIPOCTPAHEHUS YCTATIOCTHOM TPEIIUHEI.
3akoH [lapuca.

17. YeranoctHoe pa3pylleHHe Tel ¢ TpeluHaMi. BinsHue pa3nuuHbIX MEXaHUYECKUX
(hakTOpOB HA CKOPOCTH POCTa TPEIIHHBI.

18. YcranoctHoe pa3pylieHue Tel ¢ TpellMHaMu. JlnarpaMmma ycTajioCTHOTO pa3pyLIeHUs
TeJla ¢ TPEUIMHOM.

19. YcranoctHoe pa3pyliieHre Tel ¢ TpelmHaMu. DMIIUPUIECKUE 3aBUCUMOCTH POCTa
YCTaJIOCTHBIX TPEILUH.

20. IToaxo/ bl K IPOTHO3UPOBAHUIO CPOKA CITYKOBI CTPOUTENbHBIX KOHCTPYKLIUI Ha CTaluu
pOCTa YCTaJIOCTHBIX TPELIMH MPH 3KCIUTYaTallHOHHOM Harpy>KeHHH.

21. Beibop MaTepuaion

22. OCHOBHBIE IPUHIUIIBI TOPMOKEHUS POCTa TPELIVH
23. Undpopmarnust HeoOXxoaumast JIisl IPUMEHEHUS] MEXaHUKU pa3pyLICHUs

24. HagexxHOCTh M JOITyCTUMOCTh NoBpeskaeHni. CpeacTBa obecredeHns HaJle)KHOCTH.

25. PacipocTpaHeHue TPEIMHBI IPU HUKIMYECKUX Harpy3kax

26. Briiusinue koappuienTa aCMiMMETPUH LIMKJIa Harpy>KeHUs Ha MapaMeTpbl IUKINYECKOH
TPEIIMHOCTOUKOCTH.

27. Mopenb Dnbepa.

28. Mopens Yumnenoopra.

29. ObpazoBaHue CKBO3HBIX TPEIUH Ha OTBEPCTHUSAX.

30. BsizkocTh pa3pylieHHs] CBAPHBIX IIBOB.

31. PacnpocTpaneHue TpeIrH IPpHU HUKINYECKUX HAarpy3Kax




Kon

Nuaukatopel JOCTHXKEHUS

O1neHOYHBIC CPEACTBA

HHIHKATOPA KOMITCTEHITHIA
32. AHanu3 pa3pylieHU B YCIOBUSAX IKCILTyaTalluu
33. EMKOCTH BBICOKOTO AaBICHUS U TPYOOIpoBOIbl. KpUTEpHii «yTeuku OoT pa3pyLIeHUs»
34. [IpenenbHble pa3Mephl YCTATOCTHON TPEIIUHBI.
IK-1.1 Beinonnser pacuer Hecyien IIpumepHbIe NPpAKTHYECKHE 3aJAHUA:

CIOCOOHOCTH U MOJ0UpAET CeYeHUe
3JIEMEHTOB KOHCTPYKIMM IPH
IIOMOIIY POrPaMMHBIX KOMIIJIEKCOB

Jletanb KOHCTpYKIMH paboTaeT npu padouem HanpspkeHuu S = ... MlIla (ta6mn. 1):

a) OTIpeIeNIUTE HAJISKHOCTh PA0OThI KOHCTPYKIIMH, €CII B 3TOW JAETaJH, U3TOTOBICHHON U3
MaTepuana ¢ BA3KOCThIo paspymenus Kic = ... MITa Mm%, umeercst Tpemuua JmHOM 2¢ = ...
MM;

0) maiiTe CpaBHUTEIBHYIO XapaKTEPUCTHKY SHEPTETUYECKUX U CUIIOBBIX ITApaMETPOB
BA3KOCTHU Pa3pyILEHUS;

B) ONUILINTE METOAMKY ONPEAETICHHS BA3KOCTH Pa3pyLICHUs MTPH TUIOCKOH eopMalnu.
Tabmuma 1

Ne S, MITa Kie, MITa M2 2¢, MM
BapHaHTa
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
6 225 25 4.0
7 500 50 3.5
8 975 75 1,5
9 250 15 1.0
10 425 35 3.8




Kon Nuaukatopel JOCTHXKEHUS

O1neHOYHBIC CPEACTBA

HHIHKATOPA KOMIIETEeHIIUH
IK-1.1 Beinonnser pacuer Hecylen 3agaHus Ha pelieHHe 32124 U3 NPodeccHOHATbHON 00J1aCTH, KOMILIEKCHbIC 3aJaHUS:
CIOCOOHOCTH U Tojdupaet ceyernre | 1. MeToqoM HaMMEHBIINX KBAIPaToOB onpenaenuTs napameTpsl C u N ypaBHenus [Irpuca
3JIEMEHTOB KOHCTPYKIHH MpH dl/dn=C(4K)" o pe3ynbraTam HaOIIOJCHUIT 32 POCTOM YCTAIOCTHOW TPELIUHBI TPU

MTOMOIIH MPOTPAMMHBIX KOMILJIEKCOB | UCIIBITAHUU BHEIICHTPEHHO pacTaHyToro oopasua. KoagduimeHr nHTeHCUBHOCTH
HaIPSHKEHUS

K=P/(txW°®) x(29,6 x A/W)®°-185,5 x A/W)**+655, 7 x A/W)?>-101 7 x 1/W)3>+638,9 x (1/W)*5).
W=79,6 mm, t=12 MmM. Pmax=1700 kT, Pmin =100 kr. Pe3ynbrarsl HaOMI0ACHUIA 32 POCTOM
TPEIUHBI:

I, MM 27.475 27.8625 | 28.4125 28.95 29.375 29.9 30.35
N, 1uKi 10500 16000 21800 28000 31900 36200 40400
I, MM 30.85 31.375 31.725 32.075 32.45 32.9 33.425
N, mukin | 43500 46800 49700 51900 54000 56000 58600
I, MM 33.9875 34.5 34.95 35.4 35.875 36.4 36.925
N, mukn | 61100 63500 65900 67500 69200 70700 72300

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

N, muxs | 81200 82000 82500 83100




0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATEIN U KPUTEPHH
OlleHUBAHMUS:

[TpomesxyTouHas arTecTanus Mo AucHUIinHe «OCHOBBI MEXAaHUKH Pa3pyILICHUS»
BKJTIOYAET TEOPETHUECKUE BOMPOCHI, TO3BOJISAIOINE OLIEHUTh YPOBEHb YCBOCHHSI 00YUaIOIIUMUCS
3HAHUH, U TPAKTUYECKUE 3a/1aHUs, BEISBIAIONINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHUN U
BJIJICHHIA, IPOBOJUTCS B JOPME 3a4eTa C OICHKOM.

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

Pe3ynbTaThl OTBETOB 00YYarOIINXCS HA 3a4€Te OIICHUBAIOTCS:

— Ha OILICHKY «OTJIHYHO» (5 0aJUIOB) — 00yYaOLIHIICS JEMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIINH, BCECTOPOHHEE, CUCTEMaTHYeCKOe U IIyOOKOe 3HaHUE
y4eOHOT0 MaTepuaa, CBOOOHO BBIITOTHAET MPAKTUYECKHUE 3aaHNs, CBOOOIHO ONEpUpPYET
3HAHUSIMH, YMCHHUSIMH, TPUMEHSET UX B CUTYAIlUSIX TOBBIIICHHON CII0)KHOCTH.

— Ha OILICHKY «X0po1uo» (4 6amia) — oOy4aromuiicss JEMOHCTPUPYET CPEIHUN YPOBEHD
c(OPMHPOBAHHOCTH KOMITETCHIIMIA: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAKOTCS
HE3HAYUTENIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYJHCHUS TIPU aHATTMTUYECKUX OTEePAIIUsX, IEpEeHOCe
3HaHWI U YMEHHUI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OLIEHKY «y/J0BJeTBOPUTEILHO» (3 Oana) — 00ydJarouuiicss 1IeMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIMI: B X0/1€ KOHTPOJIBHBIX MEPOTIPHITHN
JIOITYCKAIOTCSl OIIMOKH, TIPOSIBIISIETCSI OTCYTCTBHE OTACIBHBIX 3HAHWH, YMEHUH, HABBIKOB,
00yYaromuiCs UCIIBITHIBACT 3HAUYNTENILHBIC 3aTPYIHEHHSI IPH OTIEPUPOBAHUY 3HAHUSMU H
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE CUTYAllUH.

— Ha OLIEHKY «HEeY/I0BJIeTBOPUTEIbHO» (2 6amta) — 00ydaromuics AeMOHCTPUPYET
3HaHuA He 6onee 20% TeopeTH4ecKoro MaTepuana, JOMycKaeT CylIeCTBeHHbIE OLINOKY, He
MOJKET MOKa3aTh MHTEIUICKTYAIbHbIE HABBIKH PEIICHUS MPOCTHIX 3a7ad.

— Ha OLIEHKY «HeyA0BJIeTBOPUTEIbHO» (1 0ayT) — oOyyaromuiicss He MOXKET MoKa3aTh
3HaHMS Ha YPOBHE BOCIPOU3BEACHUS U O0BSICHEHHS] MH(POPMAIIHH, HE MOXET MOKa3aTh
MHTEJUICKTYaJIbHbIE HaBBIKU PEIICHUS MPOCTHIX 3a/ad.



