MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJNEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/ PaGouast mporpaMma JUCIUIIINHEL (MOILYIIS), \
KaK KOMIIOHEHT 06paBOBaT€JIhHOﬁ [porpaMmabI
BBICILICTO 06pa'303aH1/m - IIpOrpaMmbI 6aKaJ1aBpna’ra
0 HaNpPaBJICHHIO IOATOTOBKI
26.03.03 BoxHble myTH, IOPTHI U THAPOTEXHUUECKUE
COOpPYXKEHHUS,
YTBEPXKJICHHOH 1epBbIM rpopekropom PYT (MUIT)
Tumonuneim B.C.

NG /

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

MeTanindeckne KOHCTPYKIIMH MMEPErpy30v9HOIo OﬁOpYI[OBaHI/Iﬂ MmMopTOB "
TEPMHUHAJIO0B

Hamnpagiienue nmoaroToBku: 26.03.03 Bonnsie IyTH, TIOPTHI 151
TUAPOTEXHUYECKUE COOPYKEHUS

Hanpasnennocts (mpodguib):  [IpoekTupoBaHue MOPTOB U TEPMUHAIIOB

dopma oOydeHuUs: Ounas

PaGouas nmporpaMma JUCIHUIIINHGL (MOIYIS) B BUIE )
3JIEKTPOHHOTO JIOKYMEHTA BBITPYXKEHA U3 eJUHON
KOPIIOPaTUBHOI MH(OPMAILIMOHHON CHCTEMBI YIIPABIICHUS
YHUBEPCUTETOM M COOTBETCTBYET OPUTHHAIY
J

IIpocTas snexTpoHHas moanucs, Beitannas PYT (MUUT)
ID nopmucu: 1054812
Moanucan: 3aBexyrouwii kadeapoit Caxuenko Maprapura
AnekcaHapoBHa
Jlara: 08.10.2024




1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[lenbto OCBOEHHME AUCLMIUIMHBI SBISETCS (OPMHpPOBAHME KOMIIETCHIMM B
007acTh TEXHUYECKHUX CpPEICTB MEpPEerpy30uyHoro oOOpyIdOBaHHUS TMOPTOB U
TEPMUHAJIOB,  METAUIOKOHCTPYKUMH.  3ajauu:u3ydaTb W AHAJIW3UPOBATH
HEOOXOUMYI0 HH(POpPMAINIO, TEXHUYECKUE JAaHHbBIC, MOKa3aTeld U pe3yJbTaThl
paboOThl MO COBEPIIEHCTBOBAHUIO TEXHOJIOIMYECKHUX IPOLIECCOB HKCIUIyaTaluH,
PEMOHTa ¥ CEPBUCHOIO OOCIIY)KMBaHMsI TPAHCIOPTHBIX W  TPaHCIOPTHO
TEXHOJIOTMYECKHUX MAIIUH U 000pyAOBaHUS Pa3IMYHOIO Ha3HAUYEHHUs, UX arperaTos,
CUCTEM U AJIEMEHTOB, IPOBOJUTH HEOOXOAMMBIE PACUETHI, UCIIOb3YsI COBPEMEHHbBIE
TEXHUYECKUE CPEACTBA CIOCOOHOCTBIO ONPEAENSATh palUOHAJIbHBIE (POPMBI
NOJAJIEP)KaHUSI W BOCCTAHOBJIEHUS  pabOTOCIOCOOHOCTHM  TPAHCIOPTHBIX U
TPaHCHOPTHO-TEXHOJIOTMYECKUX MAILIMH U 000pYy0BaHUs

2. Ilnanupyemblie pe3ynbTaThl 00YUEHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeuenp (GopMUpPYyEMBIX pe3yJbTAaTOB OCBOCHHS  00pa3oBaTENbHOU
porpamMmbl (KOMIIETEHIIU) B pe3ysibTaTe 00yUeHHUS 10 AUCIHUIUIUHE (MOIYIIIO):

IIK-5 - CiocobeH mpoBOAUTH MOUCK M aHAJIWU3 WHHOBAIIMOHHBIX PEIICHUN B
00JIaCTH KOHCTPYKIIMH M SKCIUTyaTaIlliy IEPErpy304YHOT0 000PYI0BaHUS MTOPTOB.

OOydeHue 1O AUCHUIUIMHE (MOJYJIO) TpeArnojiaraer, 4Yro T0 €ro
pe3yabTataM oOy4Jaromuics OyeT:

3Harth:

OCHOBBI pacueTa METAJUIOKOHCTPYKUMA HA IPOYHOCTb, KECTKOCTb,
YCTOMYMBOCTh M KOJIEOAHUSI TIO JOMYCKAEMbIM HAIpPSHKEHUSM U MPEAeTbHBIM
COCTOSIHUSIM, MAaT€pUaJIbl, IpPHUMEHseMble Npu u3roroieHun I[ITM oOcCHOBBI
IIPOEKTUPOBAHUS U pacu€Ta OCHOBHBIX 3JIEMEHTOB KOHCTpyKImu [1TM.

Ymern:

BBIOMpaTh pallMOHAIbHBIE (OPMBI U KOHCTPYKTUBHBIE pEIICHUS Y3JI0B
MeTaJuIOKOHCTpYKumuK  [ITM, craBuTh ®W pemars 3a4ayd, CBSI3aHHBIE C
MpoeKTUpOBaHKEM U Tipou3BoicTBoM 1T u CJIM

Baagersn:

CIIOCOOHOCTBIO K CaMOCTOATEIFHOMY H3yUYCHHIO HOBBIX KOHCTPYKIIUUA U
METO/IOB MX PacyeToB Ha MPOYHOCTh, JKECTKOCTh, KOJICOAHUS W YCTOWYMUBOCTB,
HaBbIKaMU NpuMeHeHHsT DBM u roTtoBbIX Nmporpamm JJjisi pacuyeToOB CTEP>KHEBBIX
CUCTEM M JIUCTOBBIX METAJUIOKOHCTPYKLIMM TP  OLIEHKE  HaNpsHKEHHO-
ne(hOpMUPOBAHHOTO COCTOSIHUSI HaBbIKAMHU PA0OTHI C MPOEKTHO-KOHCTPYKTOPCKOM
JIOKYMEHTAIUEN



3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCHUIUIUHBI (MOIYJIA).

OO6mast TpyAOEMKOCTh JUCHUMIUIMHBI (MOIyJis) cocTtaBiaser S5 3.e. (180
aKaJIeMUYECKHUX yaca(oB).

3.2. OOwvem mucuuIUIMHBI (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcss ¢ MEJaroTHYeCKUMH  padOTHHKaAaMU W (WIH)  JIUIAMH,
MPUBJIEKAEMBIMH K pean3anuy 00pa3oBaTeIbHON MPOTrpaMMbl HAa UHBIX yCIOBHUSX,
IIPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KommaecTBo yacoB

Tun yaeOHBIX 3aHATHI
Bcero | Cemectp No5

KonrakTHas paboTa Ipu NpoBeIeHUH YUeOHBIX 3aHATHI (BCEro): 96 96
B tom uucne:

3aHATHSA JIEKIIHOHHOTO THIIA 48 48
3aHATHSI CEMUHAPCKOTO TUIIA 48 48

3.3. O0beM AUCHMIUIMHBI (MOIYJsA) B (OpME CaMOCTOATEIbHON padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydarouuxcs ¢
NEeAarorn4ecKuMu pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
oOpa3oBaTeNpHOM  NHpOrpaMMbl Ha  HHBIX  YCJIOBMSIX, IpPU  IPOBEIECHUU
MPOMEKYTOUYHOM aTTeCTAIlMK COCTaBIsACT 84 akaJleMHUeCKUX yaca (OB).

3.4. Ilpu oOydeHun 1Mo MHIWBUIYaTbHOMY y4eOHOMY TUIaHy, B TOM YHCIIE TIPU
YCKOPEHHOM OOyYe€HUHU, 00bEM TUCHUIUIUHBI (MOJYJISI) MOXKET OBITh pPealn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHOM pabOThl 00y4aronIuxcs, a Takke B popme
KOHTAaKTHOM paboThl OOydYarouuxcsi ¢ NeAarornyeckKuMu paboOTHUKaMU U (WIJIH)
JUIAMH, TIPUBJIEKAEMBIMH K peaiu3alii 00pa3oBaTEebHON MpOrpaMMbl Ha MHBIX
YCIJIOBHSIX, TPU MPOBEAECHUU IPOMEKYTOUYHOM aTTECTALIMH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIS).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.

/ TemaTnka JTEKITMOHHBIX 3aHATHH / KPATKOE COJIEpKaHNE
n/m

1 |Metox cui.

PaccmarpuBaemMbie BOIIPOCHI:

MCTO,Z[ cuit. [loHATHSA M CBOMCTBA CTATHYECKHU HEOMPCACTUMBIX CUCTEM. CyH_[HOCTI) METOaa CHUJI. CTCHCHB
CTaTUYECKOM HEONIPEACTUMOCTH IIIIOCKUX CUCTEM. OCHOBHaﬂ CHUCTEMA METOaAa CUJL. Kanonnueckue
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ypaBHeHHS MeToaa ciil. OrnpeneneHue Ko3QpQUIUEHTOB IPH HEN3BECTHRIX M CBOOOIHBIX YICHAX YPaBHCHUS.
OO1mmuii anropuT™ pacdera CTaTHYECKU HEONPEAETUMBIX CHCTEM MO METOY CHII (Ha IIpUMepe IUIOCKHUX PaM).
IToctpoenue smrop M, Q, N. [IpoBepka mpaBuiibHOCTH pacuera. Mcnonb3oBanne 9BM B pacyerax pam mo
METOAY CHIL.

Brenenue. [lonsitue o pacyeTHON cXeMe COOPYKEHUSI.

PaccmarpuBaemblie BOIPOCHI:

Benenne. 3agaun QUCHUATUIMHBI, OCHOBHBIC IPUHITUITEL ¥ MeTOABL. [IOHATHE O pacyeTHOH cxeme
coopyxeHHs. MHOTOOOpa3ne pacueTHBIX CXeM, X 3aBICHMOCTB OT TpeOyeMOoi TOUHOCTH pacyera,
HCIIOJIb30BAaHNE BEIYUCIUTENHHON TeXHUKH. OCHOBHBIE 3IEMEHTHI COOPYKEHUH: CTEPIKHH, TNTACTHHBI,
0007109KH 1 MaccuBHEIE Tenla. OCHOBHBIE CTIOCOOBI COSAMHEHHSI SIIEMEHTOB B €MHYIO CHCTEMY H
MIPUKPETIICHHUS COOPY>KEHUN K OCHOBaHW10. CTaTUYECKU M KHHEMAaTUYECKUH aHAJIU3 Pa3IUYHbIX TUIIOB
cBs3eit u onop. O6pa3oBaHKe MPOCTHIX U CIOKHBIX CUCTEM. Y CIIOBHUS CTATHUECKOH ONPeIeTUMMOCTH U
TeoOMeTpUIecKoi Hen3MeHsseMocT. HenzmeHsieMmble, n3MeHsieMble 1 MTHOBEHHO U3MEHSIEMbIE CUCTEMBI.
[TonsTHE O pacueTax 1Mo AepOPMUPOBAHHOMY U Hee(hOPMHUPOBAHHOMY COCTOSIHHIO COOpYKeHUs. [TpuHIum
HE3aBUCHUMOCTH JEHCTBHS CUJI B IMHEWHBIX 3aJja4aX CTPOUTENIbHON MEeXaHUKH. [Ba moaxoaa K 3agadam
CTPOUTENILHON MEXaHUKHU: JETEPMUHUCTHUECKUIA U BEPOSATHOCTHBII

Kunematnueckuii aHaJin3 TUIOCKUX CTEPIKHEBBIX cHcTeM. Pacuér OanmovHbIX cucTeM.
PaccmaTpuBaemble BOTIPOCH:

KunemaTtndecknii aHaIM3 INIOCKHUX CTEPKHEBBIX cucTeM. OOpa3oBaHUE IPOCTHIX M CIIOKHBIX CHCTEM.
YcnoBust cTaTH4ECcKOH ONPENEIMMOCTH U TeOMETPUIECKON HEn3MEHsAeMOCTH. ['eoMeTpruuecky U3MEHsIEMbIE U
MI'HOBCHHO MU3MCHACMBIC CUCTCMBI.

Pacu€r 6anoyHbIX cHCTEM Ha HENOABMKHYIO Harpy3Ky Omnpe/eneHue OnopHbIX peakuuit

1 BHYTPEHHHX YCHIHUI B IIAPHUPHOCOWICHEHHBIX OanKkax M 0aJOYHBIX CHCTEMaX JIOMAHHOTO OUepTaHHs.

. Pacuér Hepaspesnsix 6anok HepaspesHsie 6aiku Ha )KeCTKUX oropax. [IpuMeHeHne MeTo1a CHI U MeTo/1a
HepeMeIleHUH NIPY pacueTe Ha HEMOJBIKHYIO HAarpy3Ky. Pacuer Hepa3zpesHbIX 0al0K Ha IOABIKHYIO
Harpy3ky. [locTpoeHue TnHMI BIMSHUS H3rHOAIONIMX MOMEHTOB TIOIIEPEYHBIX CHIT M peakiuid. OnpeneneHne
pacyeTHbBIX YCHIINH 110 JIMHUH BIUSHHA.

Pacuér Ganku Ha MOABMKHYIO HATPY3KY.

PaccmarpuBaemble BOIPOCHL:

Pacuér 0ajku Ha MOABIKHYIO HArpy3Ky. Buipl MOABIKHBIX HArpy30K. [ToHsATHE 00 0COOCHHOCTH pacuera
6aok Ha MOABIKHYIO Harpy3ky. Jluanu BiusHusA. CTaTHYeCKUil croco0 MOCTPOSHNUS IMHUH BIMSHUS.
JluHNY BIUSHUS NIPU y3JI0BOH Iepefade Harpy3ku. TeopeMsl 0 CBOWCTBaxX JIMHUM BIUsIHUA. OnpeeseHue
YCHUITHH 10 JTMHUAM BIusSHUSL. OnpeneneHne pacueTHOTO MOJIOKEHHS MOIBIDKHBIX Harpy3ok. [loctpoerue
00BEeMITIOIIEH SITIOPHI M3TUOAOIIIX MOMEHTOB ISl IPOCTO OalKH.

Pacuér depm.

PaccmarpuBaembie BONPOCHI:

Pacuér pepm. [Tonstue o pepme u 0COOCHHOCTSX €€ PadOTHI PH Y3IIOBOI Harpy3ke. PacueTHble cXxeMbl
tdhepm. Obpazoanue hepm. Kitaccudukanus ¢pepM o 0YepTaHUIO TOSCOB, IO CXEME PEIIETKH U OMUPAHUIO.
Omnpenenenne yCHINK B CTEPKHAX hepM NpH HEMOABMKHON Harpy3ke. OOpa3oBaHUe CIOKHBIX (GepM.
Crioco6 3aMeHBI CTep)KHEH 1 ero MPUMEHEHHE [T OTIPEIeICHNS TEOMETPUIECKOM. HEM3MEHIEMOCTH
cioxHbIX GepM. [IpocTpancTBenHbie hepmbl. Buasl mpocTpancTBeHHBIX (epM. OOpa3oBaHHUe U aHAIN3
TEOMETPUIECKON HEM3MEHAEMOCTH IPOCTPAHCTBEHHBIX (hepM. CIocoObI ONpeieTIeHIs YCUITHNA B CTEPIKHAX
CTAaTUCTUYECKHU OTIPEACITUMBIX TIPOCTPAHCTBEHHBIX QepM. [TocTpoeHre TMHUN BIUSHUS YCUIHNA B CTEPIKHAX
(hepm npu moaBIKHOMN Harpyske. llnperrensHbIe GepMBbl.

Pacuér cratuuecku HeomnpeaeauMbIX GpepM [IpuMeHeHne MeToJa CHIT TIPU PacueTe CTAaTHICCKH
Heonpenenumbix pepm. OcHOBHAs cucteMa Metoa cuit. OmpeiesieHue YCHITUi OT He MOABIKHON HATPy3KU U
MOCTPOCHUE JIMHUN BIUSHUS NPU TOJBUKHON HarpysKe.

Omnpenenenue nepeMenieHui

PaccmarpruBaeMbie BOIPOCHL:

Omnpenenenne nepemenieHuii. OnpeneneHue nepemenneHnii mo hopmyne Makcpema-Mopa. Beraucnenue
nHTEeTpasioB Mopa ciocodbom Bepemaruna. TemnepaTypHbie iepeMeneHus.
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Merton nepemenienuit CynHOCTs METOAA H OCHOBHBIE JomymieHus. CTeNeHb KHHEMAaTHIECKON
HEOIpeaeTuMOoCcTH cucTeMbl. OCHOBHAsI CUCTEMA METO/1a epeMelleHnil (Ha puMepe IMIOCKUX CTEPKHEBBIX
cucreM). KaHoHMYeckue ypaBHEeHHs MeTo/ia repemerieHnid. TabanyHble 3HaYeHUs! peakIii OT/AEIbHOTO
crepskHst. OOIIMIA aITOPUTM pacyeTa CTaTUCTUYECKH HEONPEAEINMBIX CHUCTEM 110 METOLy NepeMelleHHH (Ha
npumepe miockux pam). Iloctpoenue smop M, N, Q.

MeTOI[ KOHCYHBIX 3JICMECHTOB

PaccmaTpuBaeMblie BOIPOCHI:

MeTon KOHEUHBIX 3JIEMEHTOB M iest MeTo1a U OCHOBHBIE JOMyIIEHH. M neann3zanus KOHCTPYKIIMA 1
COCTaBJIEHHE PACUETHON CXeMbI. MaTpHIbl HOAATIIMBOCTH, JKECTKOCTH, IpeodpazoBanne koopauHaT. O0mas
MaTpHIia KECTKOCTH KOHCTPYKIIUH, MaTpuIa Ha Tpy3ku. O6mas cxema npuMeHeHust MKD k pacuery
KOHCTPYKLIHH.

OCHOBEBI JAUHAMHKH CTCPIKHCBBIX CUCTCM.

PaccMarpuBaeMble BOIPOCHL:

OCHOBBI JIMHAMHKH CTEPKHEBBIX cHCTeM. [IoHsATHE O cTeneHsX cBo0oabl. CBOOOIHBIE KOJIECOAHHS CHCTEM C
OJIHOH cTerneHbio cBoO0 b1 BhIHY K IeHHBIE KoJIeOaHns ¢ OJJHOM cTeneHbio cBoOoab!. [TonsaTre o
MPUBEICHHON Macce. Y4eT CHJI CONPOTHBIICHNUS NpH KoieOaHusax. OnpenesneHne 9acToT COOCTBEHHBIX
Kosie0aHNii MHOTOMACCOBBIX CHCTeM. Pacder Ha MPOYHOCTh NMPH KOIEOAHUSIX MHOTOMACCOBBIX CHCTEM.
Pacuer KOHCTpYKIMH 1O IpeaenbHBIM Harpy3kaM IIoHsTHE 0 TUTacTHYECKOM HIapHUpe. PacdeTsl mo Merony
Mpe/eNbHBIX HAIPSHKEHUH KOHCTPYKIUH, pab0TaromiX Ha pacTshKEeHUE, Ha H3THO.

HpI/IHHI/IHbI pacqéTa KOHCTPYKI_II/Iﬁ 10 METOAaM JOITyCKaCMbIX HaHpH)KeHI/Iﬁ H IPCACIbHBIX

COCTOSIHUM.

PaccMarpuBaeMble BOIPOCHL:

ITpuHuMnbI pacyéTa KOHCTPYKLUUI 110 METOIaM JI0IIyCKaeMbIX HAIIPSDKEHUH U IIPEJENbHBIX COCTOsIHUM. Llenu,
CHCTEMBI U METO/Ibl MHXKEHEPHBIX pacuéToB. OCHOBHBIE TPEOOBAHMS K METOANKE HHKEHEPHBIX PacyETOB,
(axTops! HeonpeaenéHHOCTH pacuéra. CucTeMa pacdyEToB 110 JIOMyCKaeMbIM HanpspkeHHAM. Cucrema
pacuéToB MO NpeAenbHBIM cOCTOSHUAM. CHcTeMa BEPOSATHOCTHBIX Pac4ETOB.

PacuérHble Harpy3ku Ha MeTayutokoHCTpyKuu ['TIM 1 mx KoMOMHAIMS U pacdére Ha MPOYHOCTb.
HopmupoBanue pexumMoB paboThl KpaHOB. BHenHne n BHyTpeHHHE (GaKTOpbI, BIMsIOMNE Ha cocTostHne MK
I'TIM. Buns! Bo3neficteuil Ha MK I'TIM (MexaHnueckue Harpy3K; KOppo3usl, H3HAIINBAHHE, BETEP, OCAIKH,
COJIHEYHAsl paJuanus, CCHCMIUECKUe U TPAaHCTIOPTHBIE HATPY3KH). Y CJIOBUS 3KCIIIyaTallui, OCOOCHHOCTH
IIPOLIECCOB, MPUBOJALINX K OTKA3aM.

10

MaTCpI/IaJ'IBI HECYyHIUX MCTAJUIOKOHCTPYKIU

PaccmaTpuBaemble BOTIPOCH:

Marepuaisl HeCyIUX METAUIOKOHCTPYKIMH, UX XapaKTePUCTUKH, IPUHIIUIIBI PAllHOHAJIBHOTO BBIOOpA
MarepuagoB, 0COOEHHOCTH pabOoThI IPH HU3KHUX U BHICOKMX TeMneparypax. OCHOBHbIE MEXaHUUECKHE
XapaKTepUCTHUKH cTaneil, npumenseMsix ast [ TIM. YrinepoaucTsie KOHCTPYKIIMOHHBIE U
HHU3KOJIETMPOBaHHBIE CTaJIM; NX OCHOBHBIE TEXHUKO-IKOHOMUYECKHE XapaKTEePHCTHKH; 00JIaCTh IPUMEHEHHSL.
BeposiTHOCTHas TPaKTOBKAa MEXaHWYECKUX CBOICTB MaTepPHAJIOB, TIOHATHE HOPMATHBHOTO U PAaCIETHOTO
COTIPOTHBIICHHUS.

OcobeHHOCTH pacuéTa IMpH HU3KKX U BEICOKHUX TeMnepaTypax. [[prHITUIBI paliioHaIsHOTO BEIOOpa
MaTepuanoB
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Pacuér 351eMEeHTOB METAIITIOKOHCTPYKIIMI Ha COITPOTHUBIIEHUE YCTAIOCTH

PaccmarpuBaeMbie BOIPOCHI:

Pacuér ameMeHTOB METAJUIOKOHCTPYKITUI HA CONPOTUBIICHUE YCTAIOCTH [JrarpaMmMa yCcTaaoCTHOTO
paspyieHust. Y CTalIoCTh Ha CTAJNU 3apOKICHUS TPEIIUHBI J{narpaMma npeebHbIX HAPSKCHUI.
Cny4aifHOCTb TpOLIECCa HATPYKECHUS U ero cxemaru3anus. GakTopel, BIUSIONIUEC HA COPOTHBIICHHE
ycTtasocTr (y4€T aCHMMETpHH IMKJIA, KOHIICHTPAIMK HaNPsHKeHHH, MaciiTabHoro (akTopa). BeposTHocTHas
OIIEHKA YCTaIOCTHON JOJITOBEYHOCTH.

Pacuér TpemmHOCTONKOCTH KOHCTPYKITHA. OCHOBHBIE TIOHATHS MEXaHHUKH pa3pyiieHus. [lonsatue
koa(dumenTa nHTeHCUBHOCTH HanpspkeHui (KWMH) u Mmetomb! ero onpenenenus. TpeumHOCTOMKOCTh
KOHCTPYKIIMU TIPH OJTHOKPATHOM HarpykeHuu. Kputuueckoe 3aauenne KNMH, gakTopsl, Bausonye Ha ero
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BEJIMYUHY. TpemHOCTORKOCTh TPY NUKINIECKOM HarpyXeHuu. KinHeTndeckas quarpaMMa ycTaloCTHOTO
paspymenus. [lonsatust moporosoro u kpurudeckoro KIH. Vpasuenue IIapuca. OcHOBHBIE TOAXOABI K
OIIpEIeNEHUI0 KPUTUUECKOH JUIMHBI TPEIUHBI.

12

Pacuér u npoekTHpOBaHKE COCTMHEHUM SJIEMEHTOB METAJTIOKOHCTPYKIIUH
PaccmarpuBaeMblie BOpOCHI:

Pacuér u mpoekTHpoBaHNE COSANHEHHU 3JIEMEHTOB METAJUIOKOHCTPYKITHH 3aKIEOYHbIE COSTNHCHHUS.
Bontossie coennnennus. CBapHble coenuneHus. [llapaupHbIE cCoetMHEHNS

13

Pacuér mecTHOM U 001IeH ycToiunBOCTH OaIOK

PaccmaTpuBaembie BOIPOCH:

Pacuér cimoniHocTeH4aThIX CTEPKHEH Ha MPOYHOCTh U YCTOMUUBOCTD MPHU MX IIEHTPATIbHOM CXATHU.
Y CTOMUNBOCTh COCTABHBIX CTEPXKHEU IIPU UX LICHTPAJIILHOM C3KaTUU. Pacuér cocTaBHBIX CTEpKHEH IIPU
HaJIMYMH U3rU0AIOIIEero MOMEHTa. Y CTOWYNBOCTD CTEHOK U MOSICHBIX JINCTOB. BBIOOD panoHanbHbIX
mapaMeTPOB CEUCHUH 0alloK, pacyéT MECTHOU M OOIICH YCTOWYNBOCTH COCTABHBIX OAIOK

14

KOHCTPYKI_II/II/I H PacCyYCT KPaHOB PAa3JIMYHOI'O THUIIA

PaccmaTpuBaemble BOTIPOCH:

KoncTpykunu n pac4ér MOCTOB U OTIOp KO3JIOBBIX KPaHOB M neperpyskateneil. KoHcTpykunu n pacyér
MOCTOB M MOCTOBBIX KpaHOB. KOHCTpYKIMH 1 pacyéT MOCTOB U OTIOp KO3JIOBBIX KPaHOB U NEperpyKaTeieH.
[IpoexTnpoBaHue M pacyET MOPTATBHBIX U CTPEIOBBIX CHCTEM ITOBOPOTHBIX KpaHOB OcOOCHHOCTH pacuéTa
KOJIOHH, OallleH U MOBOPOTHBIX M1ardopm. [IpoekTipoBanne 1 pacuéT NOPTAJIOB U CTPEJIOBBIX CUCTEM
MOBOPOTHBIX KPAaHOB

15

XapaKTepHLIe OTKa3bl 3JICMCHTOB U Y3JI0B MeTaJIJ'IOKOHCTp}IKHI/Iﬁ

PaccmarpuBaemble BOIPOCHL:

XapakTepHbIe OTKa3bl 3JIEMEHTOB U Y3JI0B METATIOKOHCTPYKIUH IIEPErPy309HBIX KPAHOB; METOIbI
MOBBIIIEHHS Haa&kHOCTH KOppo3noHHbBIe MOBPEXICHNS, 0COOCHHOCTH UX Pa3BUTHS M METOIbI OOPHObI Ha
CTaJMU MPOCKTHPOBAHNS 1 3KCIUTyaTalluy IPy30MOABEMHON ManHbL. JledopMaryuy 3J1eMeHTOB
KOHCTPYKIIMH, METOIbI OIIEHKH JJOIIYCKaeMbIX 3HaU€HHH NpornOoB. KOHCTPYKTUBHBIE 0COOCHHOCTH Y3JI0B
METAUIOKOHCTPYKIHMH, TPUBOJISIINE K BOSHUKHOBEHHUIO TPELINH

4.2. 3aHATHS CEMUHAPCKOTO THIIA.

[IpakTrueckue 3aHATHS

/o

TemaTuka MpakTHYECKUX 3aHATUN/KPATKOE COJEPKaHNE

Pacuer 0aJI0OYHBIX CHCTEM

B pesynprare paboThl Ha TPAaKTHUECKOM 3aHSATHH CTYACHT IIOIy4aeT HAaBBIK:

Pacuéra 6ao9HBIX CHCTEM Ha HEMOJBIDKHYIO Ha Ipy3Ky. OmnpeaeneHre BHYTPEHHNX CHIIOBBIX (DaKTOPOB B
(epmax npu eficTBUM OABHKHON HAarpy3KH: ONPE/ICNIEHUE PEakny OIop, ONpeeIeHUe yCHIINI CTepiKHeN
CTaTUYECKHU OTNIPEESIUMBIX KOHCTPYKIUI METOJIOM BBIPE3aHUs y3JI0B

Pacuéra 6anku Ha MOJBUXKHYIO Harpy3Ky.

B pe3ynbrare pabOTHI Ha IPAKTUYIECKOM 3aHSATHH CTYJCHT OJTYYaeT HAaBBIK:

Pacuéra Oanku Ha MOABMKHYIO Harpy3Ky. [locTpoenre TuHMIA BIUSHUS B (hepMax: onpeaesieHue YCUITHA
CTEpIKHEH 10 JIMHUSM BITUSHUS

Pacuér 6anky Ha MOABIKHYIO HArpy3Ky. OnpeaeneHue YCUIHNA B CTATHUECKH OTPEISIUMBIX (hepMax:
WCTIONIb30BaHue TpaduiIecKoro crnocoda — MoCTPOCHUE JIMHUN BIIMSTHHM.

Pacuér depMeHHBIX KOHCTPYKITUI

B pe3yiabTare pa6OTI)I Ha MPAaKTUYCCKOM 3aHATUU CTYACHT MOJYy4acT HaBbIK:

Pacuér ¢epm. Onpenenenune nepeMenieHNi B y3i1ax (pepMbl: COCTaBICHUE KAHOHUYECKUX YpaBHEHHUH U
OIPCACIICHNUEC BCJIMYNHDBL nepeMemeHHﬁ CTAaTUYCCKU OIPCACITUMbIX (bepM

Merton nepemenieHuin




/o

Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPIKAHUE

B pesynprate paboThl Ha IPAKTHUECKOM 3aHSATHH CTYACHT IIOIy4aeT HABBIK:

Omnpenenenus nepemenienuii. OnpeaeneHue nepeMelleHui B y3i1ax pepMbl: COCTaBJIeHNE KAHOHUUECKUX
YpaBHEHHH U OIIpe/iejIeHUe BEJIMUNHBI IEPEMEIEHIH CTATHYECKHU OTPEIeTUMBIX (hepM.

Pacyera paMHBIX CHCTEM METOJIOM IepeMEICHUN: METOANKA PELICHNUs, COCTaBJICHUE YPaBHEHUH U UX
pelieHue.

MeTtop cuil.
B pesynprare paboThl Ha IPAKTHUECKOM 3aHATHH CTYJCHT OTYYaeT HaBbIK:
Pacuera paMHBIX CCTEM METOJIOM CHJI: METOAMKA PELIEHMs], COCTABJICHUE YPAaBHEHUI U UX pELICHHUE.

OCHOBBI ANHAMHKHU CTCPIKHCBBIX CUCTCM.
B pesynbTate paboThl Ha MPAKTUUECKOM 3aHATHHU CTYACHT MOJTY4aeT HaBbIK:
Pacuéra KOHCTpYKIMI NpH KOJeOaHUsIX: METOAMKA PEIICHNUS, COCTaBJICHUE YPAaBHEHUH U X PELICHHUE.

Pacuér Oanku o METOLY IIPEACITIBHOIO PABHOBCCHUA

B pesynbraTe paboThl Ha MPaKTUYECKOM 3aHATUU CTYAEHT M0JIy4aeT HaBBIK:

pacdéra KOHCTPYKIHUI [0 METOJaM JOITyCKaeMbIX HANPSHKCHUH U MPEAETbHBIX COCTOSTHUN. Pacuér 6anku mo
METOAY NMPENEIBHOTO PABHOBECHS: METOAMKA PELICHHS, COCTABICHUE YPABHEHUI U UX PELICHUS.

PacueT meTannoKkOHCTPYKIIMI HAa COMPOTUBIICHUE YCTAIOCTH

B pesynprare paboTHl Ha IPAKTHUECKOM 3aHSATHH CTYACHT IIOTy4aeT HABBIK:

Pacuéra 31emMeHTOB METaNIOKOHCTPYKLIMA Ha COMTPOTUBIICHUE YCTANOCTH. Pacy€éT aneMeHToB
METAJJIOKOHCTPYKIIMIA HA COMPOTUBIIEHUE YCTAIIOCTH: METOAUKA PEIICHHUS, COCTABIIeHUE YPaBHEHUN U X
peuieHusI.

Pacuer u nmpoekTupoBanue Oaaku

B pesynbrate paboThl Ha MPAKTUUECKOM 3aHSITHHU CTYAEHT MOJTYJaeT HaBbIK:

Pacuéra cocTaBHBIX OaJIOK: METO/MKA PELICHHsI, COCTABICHHE YPAaBHEHUH U UX PELICHUS.

Pacuéra MecTHOI 1 0011l ycTOWYINBOCTH OAIOK: METOIMKA PEIICHNUS, COCTABIEHHE YPaBHEHUH U NX
pemieHus.
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Pacuer paznuyHbIX TUIIOB KPAHOBOTO 000PYI0BaHUS

B pesynprare paboThl Ha IPAKTHUECKOM 3aHATHH CTYACHT ITOIYy4aeT HaBBIK:

Pacdéra MOCTOB 1 OIIOP KO3JIOBBIX KPAHOB U MEperpy’kaTesieil: MeTOJIKa pEeIIeH s, COCTaBJICHHE ypaBHEHUH
U UX pEIIeHUs.

Pacuéra mopTanoB 1 CTPENOBBIX CHCTEM OBOPOTHBIX KPAHOB: METOJIMKA PEIICHHS,

11

Pacy€Tr MeTannoKOHCTPYKIMI CTPEITOBBIX CUCTEM

B pe3yibTare pa6OTbI Ha MPAKTUYCCKOM 3aHATUU CTYACHT MOJY4acT HABBIK:

Pacuéra CTpei, X000TOB U OTTSIKEK CTPCJIOBBIX KPAaHOB U neperpyx(aTeneﬁ: MCETOAHMKA PCUICHNA, COCTABJICHUC
YPaBHEHHUH U UX PEILEHMUS.

Pacuéra nopTanoB U CTpPEIOBBIX CUCTEM IIOB OPOTHBIX KPAHOB: METOJIMKA PEILICHUS,

12

Pacuér nmpocTpaHCTBEHHBIX paM

B pesynprare paboThl Ha IPAaKTUIECKOM 3aHATHH CTYACHT HOTY4aeT HaBbIK:

Pacuéra mpoHCTpaHCTBEHHBIX paM U epM meperpykareseil: MeTOANKa pElIeHHs, COCTaBlIeHUEe YPaBHEHHUIA U
UX peLIeHus.

Pacuéra paMHBIX KOHCTPYKLUII MOCTOB M OPTAJ0B KPAHOB: METOIUKA PEILIEHMUS,

4.3. CamocrosiTenbHas paboTa 00yJaromuxcsl.

Bun camocrositensHOM paboTh

[ToaroroBka k TeKyliemMy KOHTPOJIIO.

BrinonHenue KypcoBoro npoexra.

[ToaroroBka K MpOMEKYTOUHOU ATTECTAIIUH.




4 | TloaroToBka K TEKyIIEMY KOHTPOJIIO.

4.4. ITpumepHbIN TIepeueHb TeM KYPCOBBIX ITPOEKTOB

Pacuer, mnpoekTMpoBaHME W KOHCTPYMPOBAHUE METAJUIOKOHCTPYKUHUU
MOCTOBBIX, KO3JIOBBIX M CTpPEJIOBBIX KpaHOB. BreImosiHseTcs Ha 0a3e BBIJAHHOIO
3aJlaHusl IO KYPCOBOMY MPOEKTY KpaHa,

«KuHeMaTnuecknii ¥ CUIIOBOM pacueT CTaTUYECKH ONMpeAeTuMon GpepMb» (TI0
BapHUaHTaM)

1. Knmaccudukanust pepmbl: BEITOJHUTD IO MATH MPU3HAKAM.

2. Kunematuueckuid aHanu3 (epmbl: ONpenesieHue KOJIMYECTBA CTEpPKHEU U
y3J10B (PEpMHBI.

3. Onpenenenue ycunuii cTepHeil pepmbl: BBIIOIHUTh METOJIOM BBIPE3aHUS
y3JI0B, IPOBECTU IIPOBEPKY.

4. IlocTpoeHue TUHUI BIHUSAHUS YCWINH B CTEP)KHAX (PEpMBI: OINpEAeTeHUE
YCUJIMHM B YKa3aHHOM CE€YEHHH (pepMbl, IOCTPOCHUE JIMHUN BIUSHUS 110 METOMKE.

5. OmnpeneneHue mnepeMelIEHUH B CTAaTUYECKH ONPEASIUMBIX (pepmax:
ONpEIENICHUE TPOJOJIbHBIX YCHINWA OT €IWHUYHOTO HArpy>KeHHUs, OT BHELIHEro
Harpy>XeHus, HaX0X/JICHHE BEJIMUMHBI IEPEMEILICHUS B YKa3aHHOM Y3JIi€ (pepMBbl.

HcxonHble NaHHBIE K KYypCOBOMY MPOEKTY MPUHUMAIOTCS MO TabivlaM, B
COOTBETCTBMM C HOMEPOM Y4eOHOW TpYIIbI U HOMEPOM CTyJIeHTa B Y4eOHOM
KypHae. TaOauisl NpeoCcTaBsA0TCA MpenogaBaTesieM HHANBUIYaIbHO.

BapuaHTsl 3a1aHUI K KypCOBOMY IPOEKTY:

1.CripoekTpoBaTh METALIOKOHCTPYKIIMIO (TJABHYH0 U KOHIIEBYIO OaJIKu)
MOCTOBOTI'O KpaHa I/m 5 T, iposiéToM 34,5 M.

2.CrpoeKTUpOBaTh METAUIOKOHCTPYKIUIO (TJIaBHYIO M KOHIIEBYIO OAaJiKH)
MOCTOBOTO KpaHa r/1 8 T, mposiétom 16,5 M.

3.CrpoeKTUpOoBaTh METAUIOKOHCTPYKIMIO (TJIaBHYI0 M KOHLIEBYIO Oaiku)
MocToBoro kpasa r/m 10 T, mponérom 10,5 m.

4.CripoeKTUpOBATh METAUIOKOHCTPYKIUIO (TJ1aBHYIO M KOHIEBYIO OAaJIKM)
MocToBoro kpasa r/m 10 T, mponérom 22,5 m.

5.CrpoeKkTHpoBaTh METAIOKOHCTPYKLHIO (TJIaBHYIO U KOHIIEBYIO Oajku)
MOCTOBOTO Kpana r/m 12,5 1, mponérom 10,5 M.

6.CripoeKTHpOBaTh METATIOKOHCTPYKIMIO (TJIaBHYI0 M KOHIEBYIO Oajku)
MOCTOBOTO KpaHa r/1 8 T, mposiétom 22,5 M.

7.CupoeKTUpOBaTh METAIUIOKOHCTPYKIHMIO (IJIABHYI0 UM KOHIEBYIO OalKH)
MocToBoro kpasa r/m 10 T, mponérom 28,5 m.

8.CrpoeKTUpOBaTh METAJUIOKOHCTPYKUUIO (TJIABHYIO M KOHIIEBYIO Oaiku)
MOCTOBOTO kpaHa 1/m 16 T, mponérom 34,5 m.



9.CrpoekTHpOBaTh METALIOKOHCTPYKIHIO (TJaBHYHO U KOHIIEBYIO OaJIKu)
MocToBoOro kpasa r/m 20 T, mposérom 22,5 M.

10.CripoekTupoBaTh METAJUIOKOHCTPYKIMIO (TJIABHYIO M KOHIEBYIO OAaiKH)
MOCTOBOTO kpaHa 1/m 32 T, mposérom 10,5 m.

11.CopoexTupoBaTh METAUIOKOHCTPYKIHIO (TJIaBHYIO M KOHIIEBYIO OaiKu)
MocToBOTO Kpana r/m 50 T, mponérom 22,5 m.

5. IlepeueHp wu3IaHMM, KOTOpPHIE PEKOMEHAYETCS HCIOJIb30BaTh IIPH
OCBOCHUU JUCHUILUIUHBI (MOYJIA).

No
/ bubnuorpaduueckoe onucanue MecTo noctymna

n/m

1 | l'anmkesuy, A. FO. MeTaokoHCTpyKIUU URL:
IPY30I0IbEMHBIX MAIIKH : METOJHYECKHE https://znanium.com/catalog/product/537767
pexomennauuu / A. 0. Tanmkesnd. - Mocksa | (1312 o0pamenus: 14.02.2024). — Pexim
: Anmptaup-MI'ABT, 2015. - 36 c. - Texkcr : AOCTYHa: 1O MOAMHCKE.
3IIEKTPOHHBIM.

2 [Monocun, M. [1. YcrpoiictBo u akcrutyaranust | URL:

MOBEMHO-TPAHCIIOPTHBIX U CTPOHTENBHBIX https://znanium.com/catalog/product/1057464
MatuuH : yaeGuuk / M. JI. [Tonocus. - Mocksa | (1a1a obpamenus: 14.02.2024)
: UPIIO : U3a. uentp «Axagemus», 1999. -
424 c. - ISBN 5-8222-0049-4 (UPITO). - ISBN
5-7695-0452-8 (M3x. neHTp «AKaneMus»). -

TekcT : 2IEeKTPOHHBIN.

6. IlepedyeHp COBpeMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX W
MH(OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJb30BATHCS MPU
OCBOCHUHU JUCIHUIUIMHBI (MOIYJIA).

Caiit kpynueieit cuctembl CAIIP www.solidworks.ru

Hayuno-texauueckuii mentp «AIIM» — https://apm.ru/apm-winmachine

HITIT «ITogpemtpanccepBucy http://www.npp-pts.ru/products/212/

Texnuka i MOPTOB M TepMUHAIOB  https://severmek.ru/product-
category/technica-dlya-portov-i-terminalov/

['pymma KOMITaHU Konecranes https://www.konecranes.com/ru-
ru/oborudovanie/portovoe-oborudovanie

7. IlepedyeHb  JUIEH3MOHHOTO H  CBOOOJHO  PacIpOCTPaHSIEMOTO
POrpaMMHOr0 OOecrneyeHusi, B TOM YHCIE€ OTEYECTBEHHOrO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIs1 OCBOCHHMSI TUCIIUTUTUHBI (MOYJIs).

Microsoft Windows 7 v Beime OniepalinoHHasi CHCTEMa



Microsoft Office (PowerPoint) IIporpamma asnst coznanusi, peIakTUPOBAHUS U
IPOCMOTpPA TPE3EHTAIHIA
CAIIP (ABtokan, Inventor) Cricrema aBTOMAaTU3UPOBAHHOTO MTPOEKTUPOBAHUS

8. Ommcanme MaTepHAIBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYIIECTBJICHHUSI 00pa30BaTEIBLHOTO MpOolecca MO AUCHUILTHHE (MOIYIIIO).

VYyeOHble ayAUTOPUU IS NPOBENCHUS Y4YEOHBIX 3aHATHUMA, OCHAIICHHBIC
KOMIBIOTEPHOH TEXHUKOW © Ha0OpaMu JEMOHCTPAIIMOHHOTO ¥ pabouero
000py10BaHMUSI.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

KypcoBoii mpoekT B 5 cemecTpe.
DK3aM€EH B 5 cemecTpe.

10. OueHOUHBIE MAaTEpHUAIIBI.

OI.[GHO‘IHI:IG MaTcpuaibl, IIPUMCHACMBIC IIPHU IIPOBCACHHUU HpOMG)KYTO‘-IHOfI

arrecraium, pa3pa6aTI>IBaIOTCH B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aKTOM
PYT (MUUT).
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JOIIEHT, K.H. Kadeapsl «BoHbIe myTH,
MOPTHI U IOPTOBOE 00OPYIOBAHUEY

AKaJiemMuy BOJHOTO TPaHCIIOPTa A.IO. I'anmikeBuy
CoracoBaHo:
3aenyromuii kadeapoi BIITTul1O M.A. CaxHeHKO

[Ipeacenarens yueOHO-METOIUYECKON
KOMHUCCHUU A.A. I'y3eHko



