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3K3aMEHBI 2
3a4eThI 2

Pacnpenesienne 4acoB AUCHUIIMHBI 0 KypcaM

Kypc 2

Bug 3anstuit v PIl Hroro
Jlexiin 12 12 12 12
JlaGopatopHsie 4 4 4 4
TIpakTuyeckue 12 12 12 12
KoHr. 4. Ha aTTecr. 0,4 0,4 0,4 0,4
KoHnr. u. Ha attect. B |2,6 2,6 2,6 2,6
Hroro ayn. 28 28 28 28
KonraktHas padora |31 31 31 31
Cawm. pabora 246,6 |246,6 246,6 |246,6
Yacsl Ha KOHTPOJIb 10,4 10,4 10,4 10,4
Hroro 288 288 288 288
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1. LIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

11

ComnpoTtusiieHre MaTEpPUaANIOB SBISACTCA OJHUM M3 BAKHEHIIMX pa3/ieloB HAYKH O MPOYHOCTH U UMEET LIE/Ib O3HAKOMHTh
CTYJICHTOB C IIPOCTBIMH, HO JOCTaTOYHO TOYHBIMH JUISl IPAKTHKH METOAaMH pacyeTa THIIMYHBIX, HanboJjiee 4acTo
BCTPEYAIOLIUXCS IIEMEHTOB KOHCTPYKLUI U COOPYKEHUH Ha IIPOYHOCTb, )KECTKOCTh U YCTOWYHUBOCTD, pacyéTHas cxema
KOTOPBIX CBOAMTCS K OpycCy, IUTACTHHE UK 000JI0UKE.

2. MECTO JUCHUILIJIUHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Huxon (pazgen) OIL: b1.0.21

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIITUITIJIMHBbI

MOy JIs)

OITK-4 CniocoGeH BBITOIHSTH IPOCKTUPOBAHKUE M PACYET TPAHCIIOPTHBIX OOBEKTOB B COOTBETCTBUH C TPEOOBAHUSMHI HOPMATHBHBIX
JIOKYMEHTOB

OIIK-4.7 BIIONHSET OLEHKY YCJIOBUH pabOThI CTPOUTEIbHBIX KOHCTPYKIMI IIPU pa3IUUHbIX BUJAX HATPY>KEHUS

B pe3yabTaTte 0cBOCHHS AMCHUILIMHBI (MOYJI51) 00yUYarOLIUiic 10/ KEH

3.1

3HaTh:

3.11

OCHOBHBIE METOJIbI OLICHKH CBOMCTB KOHCTPYKIOHOHHBIX MaTCpruajIoB, OCHOBHBIC CIIOCOOBI H0n60pa MaTepruaioB IJId
MIPOCKTUPYEMBIX JieTaJie MalluH 1 CTPOUTEJIbHBIX KOHCprKHI/Iﬁ

3.2

YMmern:

321

IIPOU3BOJUTD OLIEHKY CBOWCTB KOHCTPYKLMOHHBIX MaT€pPHaIoOB, MOIOUPATh MaTEPUAIIBI IJIsl IIPOCKTUPYEMBIX JIeTajel
MAIlIUH U CTPOUTEIbHBIX KOHCTPYKIMH

3.3

Baagerb:

3.3.1

METOJIaMHU OIIEHKH CBOMCTB KOHCTPYKIMOHHBIX MaT€PUAIIOB, CIOCO0aMH MOA00pa MAaTEPHANIOB IS IPOSKTHPYEMBIX
JeTajel MaIluH U CTPOUTEIIbHBIX KOHCTPYKIMH

4. CTPYKTYPA U COIEP’)KAHME JUCIUAIIIMHBI (MOLY.JIST)

Kon

3aHATUSA Kypc

HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHS/ Cemectp / | YacoB | Ilpumeuanue

Pazgen 1. BBEAEHUE

11

Poutb conpoTuBieHnss MaTepUanoB NPU NIPOEKTUPOBAHNY 3JaHUI U COOPYKEHHH, 2 1
HOBBIX BUJIOB MAlINH, MEXaHU3MOB, TPAHCIIOPTHBIX CPEACTB. MECTO HayKH O
COIPOTUBIICHUHN MAaTEPUAJIOB CPEAU APYTUX JTUCHUIUINH UH)XXEHEPHOTO LUKIIA.
Kparkuii 3KcKypc B HICTOPHUIO NOSIBIECHHS U Pa3BUTHS 3TOM HAYKU, BEJIUKHE
umena: I'yk, bepnymu, Oitnep, Cen-Benan, Tumomienxo /JIex/

Pazgen 2. OCHOBHBIE ITOHATHUSA

2.1

Cxematu3amus popMBI 3IEMEHTOB KOHCTPYKIHH: Opyc, 000J109Ka, TIIACTHHA. 2 1
BHenHue Harpy3ku U MX MOZieNupoBaHue npu pacuetax. O0beMHbIE (MACCOBBIE)
U IOBEPXHOCTHBIE CUJIbL, IIOTOHHAsl HArPy3Ka, COCPEAOTOYECHHAs CHIIa,
COCPEIOTOYECHHBI MOMEHT. JlomyIieHns 0 CBOMCTBax MaTepuaa:
OJIHOPOJHOCTb, U30TPONHOCTD, yIIPYrOCTh. BHyTpeHHME CUIIBI, METOJ CEYEHHI
JUIsl ONIPEJIENICHUs] XapaKTePUCTUK BHYTPEHHUX CUJl. BHYyTpeHHHE CHIIOBbIE
(akTOpHI B CEYEHHNH Opyca U MX pacdeT IPH IOMOIIN METOa CCUCHHH.
Hamnpspxenne kak XapakTepUCTHKAa HHTCHCUBHOCTH BHYTPEHHHUX CHJI BOIH3U
HEKOTOPOM Touky ceueHus: HanpspkeHue NonHoe, HOpMallbHOE, KacaTelbHOE.
IMonsiTue 0 HaNPsHYKEHHOM COCTOSIHUM B Touke Tena JledopMupyemoe Teno.
Iepemelienue TOUKH AePOPMUPYEMOTro TeNA, IEPEMEILEHHUS 110 OCAM.
Jluneiinast nedopmanus B TOUKE TeNa MO 33JJaHHOMY HanpaBieHuo. JInHelHble
nehopmanuu 1mo ocsiM. YrioBas nedopmanus (yroa capura). /Jlex/

Pazpnea 3. PACTSDKEHUE-CIXKATHE ITPSAMOI'O BPYCA




3.1

BHyTpeHHHE CrITbl U HANIPSDKEHUS B IIONEPEYHBIX U HAKJIOHHBIX CEUCHHSAX.
IMpononbHbie 1 onepeunsbie nedopmanuu. 3akoH ['yka. Ynpyrue KOHCTaHThI
Marepuaia Mmoaynb FOnra, ko dpunuent [lyaccona. OnpeneneHue nepeMereHuii
IPU PaCTsDKEHUH-CKaTUH Opyca. VcnpITaHne MaTepruaioB Ha pacTshKEHHE.
JlyarpaMMbl pacTsHKSHUS IJIACTUYHBIX U XPYIIKUX MaTtepuanoB. MexaHHuecKue
XapaKTEePUCTUKHN MAaTePHAJIOB IIPH PACTSHKEHUH: TIPEIeT TEKYyUeCTH, peaes
MPOYHOCTH, OTHOCUTEIILHOE OCTATOYHOE yIJIMHEHHE T10CIIe pa3phiBa. 3aKOH
Pa3rpy3KH ¥ HOBTOPHOTO Harpy>keHus. McnpITaHie MaTepranoB Ha CKaTHe.
MexaHnyecKre XapaKTepUCTHKH MaTepHajioB IIpU c)kaTuU. PacueTrs! Ha
MPOYHOCTH ITPU pacTsLKEHUU-CKaThH. [ToHsTHE 0 KodddumeHTe 3amaca
MIPOYHOCTH. Y CIOBUE MPOYHOCTH MPH PACTSHKEHUU-CKaTUH. CTaTu4ecku
HEOoNpeaeTINMBbIe CTEP)KHEBBIE CHCTEMBI. TEMIIEPATyPHbIE H MOHTAKHBIE
HanpsbkeHus. /Jlex/

3.2

Pacuer cratudecku onpeaenumoro 6pyca Ha npouHocts /I1p/

12

3.3

Pacuer craTiuecku HeonpeaeauMoro opyca Ha npouHocTs /Cp/

18

3.4

HUcnbiTanue Ha pactskenue /J1a6/

3.5

Ucnerranne Ha cxxarue /J1ad/

Pasnen 4. TEOMETPUYECKHUE XAPAKTEPUCTUKHA HOIMEPEYHBIX
CEYEHHMMH BPYCA

4.1

CraTuyeckre MOMEHTBI, H3MCHEHHE CTATHUYCCKUX MOMEHTOB MPH MapalieIbHOM
nepenoce oceil. LlenTp Tsokectn ceuenusi. OceBble U IEHTPOOEKHBIH MOMEHTBI
WHEPIMH CCUCHHUS, M3MEHCHHE MOMEHTOB MHEPIMH TIPH TTapauIeIbHOM TIEPEHOCE
oceil. MOMEHTBI HHEPIIUHU IPOCTHIX (GUTYP - TPSIMOYTOJIEHUKA, TPEYTOJIbHUKA,
Kpyra. I3MeHeHre MOMEHTOB MHEPIIUH ITPU TIOBOPOTE OCeil. [ TaBHbIC OCH U
TJIaBHBIE MOMEHTBI HHEPIHH CeYeHMsI. MOMEHTBI MHEPIIUHU CJIOKHBIX CEUCHUH.
/Cp/

10

4.2

T'eomeTprueckre XapakKTepUCTHKH TUIOCKHUX cedeHuit /Cp/

15

Pazpea 5. KPYYEHUE IIPSAMOI'O CTEPXKHA

51

Hamnpsokennoe coctosinue unctoro casura. 3akoH ['yka npu cnsure. Kpyuenue
Opyca KpyIiioro IoIepeyHOro CeUeHHs: BHyTPEHHUE CHIIOBBIE (PaKTOPEI,
nedopMaiiy, KacaresibHble HapshKeHNsl. MOMEHT CONPOTHBIICHHS KPYUEHHIO,
JKECTKOCTb IIPU Kpy4deHHH. PacueTsl Ha npoyHoCTh. Pacder yrinos noBopora
ceueHuid. Kpyuenue Opyca npsiMOyroibHOrO HOMEPEYHOTO CEUSHHUSI.
Pacnpenenenune kacaTenbHBIX HANpPsDKEHUH N0 ceyeHMI0. PacyeT MakcuMabHOTO
KacaTeJbHOTO HANPSHKEHUS, PacyeT Ha IPOYHOCTb U JKeCTKOCTh.  /Cp/

10

Pazzexn 6. U3TUB MIPSIMbIX CTEPXKHE

6.1

OCHOBHBIC THIIBI OIIOPHBIX CBsI3eH U O6anok. BHyTpeHHNEe cunoBble (HakTophl,
BO3HHKaromue npu m3rude. nuddepeHmansable 3aBHCHMOCTH MEXITY
M3ru0aloIM MOMEHTOM, TONEPEYHON CHIION U MHTEHCUBHOCTBIO IIOTOHHOM
Harpy3ku. UncTslif m3rud Opyca. 'nmoTesa miockux cedeHnit n aedopmaryu
MPOJIOJILHBIX BOJOKOH. HanpskeHus B onepeyHoM CEUEHHH: TI0I0KEHHE
HEUTpallbHOW JINHUY, PaclpeeeHIe HAPSHKEHUH 110 BBICOTE CEUECHUS,
MaKCHMaJbHOE HaNpsiKeHne B ceueHnu. CBs3b MeXAy KPUBH3HOM HEUTPaIbHOTO
CJI04 ¥ U3ru0aroIM MOMEHTOM, JKECTKOCTb Opyca IIpu KpyueHud. MOMeHT
CONPOTUBIIECHUS U3rnly, paroHaIbHas popMa CEeUeHUsI P U3rude. Y ciosue
npoyHocty npu uirude. [onepeunslii u3ru6. Pacuer HopMaIbHBIX HAPSDKEHUH B
nonepeyHoM cedeHnu. @opmyna XKypasckoro [uis pacuera KacaTeIbHbIX
HaNpspKeHHUH B onepedHoM ceueHnn. JuddepeHnnansHoe ypaBHEHHE yIIPYyTOif
IuHUM Oanku. YHUBepcaIbHOE ypaBHEHHE U30THYTOH ocu Oanku. /JIex/

6.2

TTocTpoenue snrop BHyTpeHHUX ycuiui B 6ankax. /Cp/

20

6.3

Pacuér craTruecku onpenenuMbix 0aj10k Ha npouHocTh /Cp/

20

Paznea 7. OCHOBBI TEOPUH HAITPS’KEHHOI'O
JE®OPMHUPOBAHHOI'O COCTOAHUA




7.1

HampsbkeHHoe cocTosiHue B TOUKe Tella. KOMITOHEHThI HaNpsHKEHHOTO COCTOSTHYS,
nx 0003Ha4yeHus. [ aBHbIE IUIOIAAKH, TTIaBHBIC HanpsbKeHus. TpexocHoe,
IJIOCKOE ¥ OJTHOOCHOE HAIPSDKEHHBIC COCTOSTHYSI. HampsbkeHus Ha HaKIIOHHON
wiomaake. ['paduieckoe n300paxkeHne HANPSKEHHOTO COCTOSHUS C TIOMOIIIBIO
kpyroB Mopa. JlepopMupoBaHHOE COCTOSIHHAE B TOUYKE Tesla. KOMITOHEHThI
nedopmarn. OOIas TMHEWHas 3aBUCUMOCTh MEX/Ty KOMIIOHEHTaMHU
HaIpsDKEHUST M KOMIIOHEHTaMU iepopManuu it H30TpomHoro tena. OobeMHast
nedopmarus. Y aenpHasl MOTeHIMAaNbHAs dHeprus Aedopmanuu. Y aenpHas
SHeprus U3MEeHeHHst 00beMa U yienbHas SHeprus u3menenus gopmer. /Cp/

Paznea 8. KPUTEPUU NVIACTUYHOCTHU U PA3PYIHIEHUSA

8.1

MexaHn4yecKoe COCTOSIHHE MaTepHaia B IIPOLecce MPOMOPIHOHAIEHOTO
HarpyxeHus. IIpenensHoe HanpsbkeHHOe cocTrosHue. KoadduuuenT 3anaca npu
TPEXOCHOM HAIPSDKEHHOM COCTOSHHUM. PaBHOOTIACHBIE HANPSHKEHHBIE COCTOSHHS.
OKBHBaJIEHTHOE HanpshkeHue. Kpurepuil miacTHYHOCTH MaKCUMAaJIbHBIX
KacaTeJbHBIX HAPSHKEHUH (TPEThs TEOpHs MPOUYHOCTH ). Kputepuii mnacTHuyHOCTH
sHepruu GopmMousMeHeHus (ueTBepras Teopus npounocty). Kpurepuit
IUIACTUYHOCTH Mopa /I MaTepHajIoB ¢ pa3IMIHBIMU IPEeTIaMy TeKYIeCTH TIPH
pacTspkeHuu u cxatuu.  /Cp/

10

Paznen 9. YVCTOMUUBOCTD CKATBIX CTEPKHEN

9.1

ITonsTHe 00 YCTOWYMBBIX M HEYCTOHUMBBIX (hopMax paBHOBecHs. Kpuruueckas
Harpys3ka. 3ajzaua Diinepa. BiausHue ycioBuii 3aKpeIieHus Ha BeIUUUHY
KpPHUTHYECKOH CHIIBL. [Ipenens! mpuMeHUMOocCTH (HopMyIsl Diinepa. 3aBUCHMOCTD
KPUTHYECKOTO HANpPSDKEHUs OT rTHOKOCTH. PacueTsl Ha yCTOWYMBOCTD MPU
HAIPSHKEHISIX, TPEBBIIIAIONINX Ipeiell MPOIopIHoHATEHOCTH. DopMyia
SAcunckoro. Pacyer Ha ycToHYMBOCTD O KO3(DMOUIMEHTY YMEHbIICHUS
JIOITyCKaeMoro HampsbkeHus. [IpoaonapHo-monepevnsiit u3ruod /Cp/

10

9.2

Pacuér cxxatbIx crepikHel Ha ycroiunBocth /Cp/

10

Paznen 10. MEPEMEIIEHUS B CTEP)KHEBOW CUCTEME ITPU
MPOU3BOJIbHOM HATPY3KE

10.1

[MoTeHnmanbHas HEPrHs CTEPKHS B 001IEM cllyyae HarpyxeHus. Teopema
Kactummano. MaTerpan Mopa. Beraucnienune narerpainos Mopa criocobom
Bepemaruna 1 npu nomoum ¢popmysl Cumncona. Teopema o B3aUMHOCTH paboT
Y MIPUHIXI B3aUMHOCTH Tiepemenienuid. /Cp/

19

10.2

Pacuér nuHeHbIX U yIIOBBIX NepemelieHuil B Oankax /Cp/

20

10.3

Pacuér MUHEHHBIX U YITIOBBIX MepeMelieHnid B Oankax /JIa6/

Pazgen 11. CTATUYECKHN HEOIIPEJAEJIUMBIE CTEPKHEBBIE
CUCTEMBI

111

Pacuer craTnuecku HeonpeaeIMMbIX O0aJIOK Ha MpoYHOCTh /Cp/

20

11.2

Pacuér TMHEHHBIX U YTJIOBBIX TIEPEMEIIEHNH B CTATHYECKH HEOTPEIETUMBIX
Gankax /JIab/

Paznen 12. PACUET HA YJAPHYIO HATPY3KY

12.1

IMonsTHe 0 AMHAMUYECKOM HarpyeHus ¥ ko3 puuueHTe AMHAMUYHOCTH.
DHepreTUvecKrii MeToA pacuera KodpOUIIHEHTOB IMHAMUYHOCTH MIPH
BEPTUKAIBHOM U TOPH30HTaIbHOM yaape. /Cp/

10

12.2

OmnbITHAs POBEpKa TEXHUYECKOi Teopuu yaapa /Cp/

10

12.3

IMoxaroroBka k nekiusiM  /Cp/

12.4

IToaroToBka Kk npakTudeckuM 3austusm /Cp/

125

IMoaroroBka k 1abopaTopHbIM 3aHATHAM /Cp/

12

12.6

Beimonuenne PT'P /Cp/

17,6

Pa3gen 13. KonrakTHas pa6oTa Bo BpeMsl aTTeCTAllUU

13.1

Oruer PI'P /KA/

04

13.2

Dx3amed /KD3/

2,35
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3auer /KD/ 2 0,25

5. OHEHOYHBIE MATEPHAJIBI

O1eHOYHBIE MaTepUalIbl TSl IPOBEICHUS TPOMEKYTOUHOH aTTecTaluy 00yJaIOIMXCsl TPUBEICHBI B IPHIIOKEHHUH K pabouei
IporpaMMe TUCUUTUINHBL. DOPMBI U BUJIBI TEKYIEr0 KOHTPOJIS 10 AUCHUILTHHE (MOAYIIIO), BU/BI 33JaHUH, KPUTEPHH HX OLICHUBAHNUS,
pacnpenenenre 6anIoB HOBHIAM TEKYLIEro KOHTPOJIS pa3padaThIBaloTCs MPpenoaaBaTeIeM JUCHHUIUIAHEI ¢ YI€TOM ee CIeH(BHUKU 1
JOBOJIATCSI IO CBEJICHUA00YYaIOMINXCsl HA IEpBOM yueOHOM 3aHATHU. TeKyIUid KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIETCS
IperoaBaTesieM AUCIUIUIHHEI (MOIYIIs), KaK MPaBUIIO, ITyTEM IIPOBEPKH MHCHbMEHHBIX Pa0doT, IPeIyCMOTPEHHbIX pab0InMH
IIporpaMMaMu JIMCIMIUIMH B paMKaX KOHTaKTHOHPaOOTHI U CAMOCTOSITEIBHON PadOThl 00Y4atOIIMXCSL.

6. YHEBHO-METOJNYECKOE 1 THO®OPMAIIMOHHOE OBECHEYEHUE JUCIHHUIIJIMHBI (MOIY JIS)

6.1. PexoMeHayeMasi JIuTepaTypa

6.1.1. OcHoBHas aUTEpaTypa

ABTODBI, COCTaBUTENHN 3ariaBue Wznarensc On. agpec
TBO. TOQJI

JI1.1

Japkos A. B., HInupo (ConpoTusiieHne MaTepruaioB: y4eOHUK IJIs1 By30B Mockaa:
I.C. AnbsiHC,
2018

6.1.2. lonotHUTEIbHAS JIUTEpaTypa

ABTODBI, COCTaBUTETHN 3ariaBue Wznarensc On. agpec
TBO. TOQJI

J12.1

JIykesiHoB A. M., CompoTHBIIEHHE MAaTEPUAIOB: YIeOHOE TTOCOOHE ISt Mocksa: https://umczdt.ru/books
JlyxpsiHOB M. A. OakaaBpoB YMII o 148/18762/
obpazoBan
HIO Ha
JKEJIE3HOI0
POXKHOM
TPAHCIIOPT
e, 2017

6.2 UndopMannoHHbIe TEXHOJIOTHH, HCII0JIb3yeMble PH 0CYLIeCTBJIEHHH 00pa30BaTeIbHOIO0 NMpolecca Mo JUCHHUIINHE

(MonyJ10)

6.2.1 IlepeyeHb JTNLEH3HOHHOTO M CBOOOHO PACTIPOCTPAHSIEMOr0 MPOrPaAMMHOI0 o0ecreyeHust

6.2.1.1|Ubuntu

6.2.2 Ilepeuennb npodeccHOHAILHBIX 023 JAHHBIX 1 MH(OPMAILMOHHLIX CIIPABOYHBIX CHCTEM

6.2.2.1

IIpodeccronanbubie 0a3bl JaHHBIX:

6.2.2.2

ACIIXT

6.2.2.3

TexDxcnept

6.2.2.4

NHdopManmoHHO-NIONCKOBBIE CHCTEMBI:

6.2.2.5

KOHCYJ'H)T&HT ILIIOC

6.2.2.6

Tapant

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MO JIST)

7.1

JlexumonHnas ayauropus (50 n 6osee MocafoYHBIX MECT), ayAUTOPUS IS IPOBEACHHS PAKTUUECKUX 3aHATHH (25 u Gonee
MOCAJ0YHBIX MECT) 000pyAOBaHHbIEe yueOHOH Mebenbio,a8e mabopatopun 1001 u 1002 s npoBeaeHus 1abopaTOpHBIX
paboT 1 HCCIe0BaTENbCKON AeITeNbHOCTH, COEpIKAIINE:

7.2

Hoctyn k 6a3am MHTEpHET
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