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BBEJIEHHE

B xypce gucipimumHBL « CTPOHTEIbHAS MEXAHMKa» PacCMaTPHBAIOT THIDMYHBIE S3IIEMEHTEHI
KOHCTPYKIHH: Opyc, IUIaCTHHKA, OOOIMOYKa. BHEIHHE HarpysKH, AeHCTBVIOIIHE Ha 3JIEMEHTHI
COOPY KEHHI, TIOJAPA3JIeNISIFOT Ha COCPEIOTOYEHHBIE M PACIIPElIelIEHHBIE, CTaTHYeCKHe M|
IHHAMHYECKHE. Bce pealbHBIE CHIIBI - 3TO CHIIBI, PACIIPEAEIIEHHBIE IT0 HEKOTOPOH IUIOMIAIH IITH
o0beMy. OIHAKO pacIIpeelIeHHVIO Harpys3Ky Ha HeOOJIBIINON IUIOIIAIM, pa3sMepPhl KOTOPOH OYEHB
Majbl 10 CPaBHEHHIO C pasMepaMH BCEro 3JIeMeHTa, MOKHO 3aMEHHTh COCPEIOTOYEHHOIM
PABHOIEHCTBYIOIEH, CHIIOH, YTO VIIPOCTHT pacueT. PacmpenerneHHbIe HArpy3KH HMEIOT €IHHHIIBI
CIUIBI, OTHECEHHON K €IMHHUIIE JJIMHBI, WM K €HHHIE TTOBEPXHOCTH WIH 00beMA.

[Ip1 BO3AEHCTBHN CTAaTHYECKHX M JHHAMHYECKHX HArpPy30K Ha KOHCTPYKIIHIO BCE €€ YacTH
HaXOJSATCS B PABHOBECHH, YCKOPEHH S 3JIEMEHTOB KOHCTPYKIIHH OTCYTCTBYIOT HJIH HACTOJILKO MaJlbl,
YTO HMH MOXKHO TTpeHeOpeub. ECIH Ke 3TH YCKOPEHHS 3HAUYHUTEIBHBI, T. €. H3MEHEHHE CKOPOCTH
3JIEMEHTOB MAIIMHBI IIPOHCXOAHUT 3a CPaBHHUTEIIFHO HeOOIBINOH TEPHO BPEMEHH, TO MBI HMEEM
IE0 C IPWIOKEHHEM JIHHAMHYECKHX Harpys3ok. lIpumepamy TakHX Harpy30K MOI'YT CIIYKHTh

BHE3AITHO IPHIOKEeHHBIE HaI'PY3KH, VAAPHBIE H ITOBTOPHO-TIEPeMeHHEBIe. J|eHCTBHE TAaKHX Harpy30K
COIIPOBOKAAETCSI BO3HHKHOBEHHEM KoOlIeOaHHIIT KOHCTPYKIIMH HIIH COOpPY)KeHHH. BcreacTBHe
H3MEHEHHSI CKOPOCTH KOIeOmIoNHXCsS MAacC BO3HHKAIOT CHIBI HHEPIHH, ITPOIIOPIIHOHAILHBIE
(cormmacHO BTOpPOMY 3aKOHY HbIOTOHa) KOIeOIFOIHMCS MaccaM H YCKOPEHHSIM.
MeTompl pacueTa 3JIeMEHTOB KOHCTPYKIHI H3JIarar0TCs Ha OCHOBE CIIEAYIOLIIX YITPOLIEHHH

H JOITYIIEHHH: MaTepHal Tejla HMeeT CIUIOMIHOE (HEelpephIBHOE) CTPOEHHE, T. €. He IPHHHMAETCS
BO BHHMaHHe JHCKpPeTHas aTOMHCTHYecKas CTPYKTypa BellleCTBa, MaTepHal Tela OJHOPOIEH, T. €.
o0j1aJlaeT BO BCeX TOYKaX OJHHAKOBBIMH CBOMCTBaMH, MaTepHal Tela H30TPOIIeH, T. €. 00IaJaeT BO
BCEX HaIIPaBJIEHHSIX OJHHAKOBBIMH CBOHCTBAMH, B Telle O IIPHIOKEHHSI HarPy3KH HeT BHYTPEHHHX
(HayaJbHBIX) YCHIIHH, Pe3yIbTaT BO3IAEHCTBHSI Ha TEJIO CHCTEMBI CHJI PaBEH CYMME Pe3yJIbTaTOB
BO3JIEHICTBHA TeX JKe CHJI, IIPHIaraeMbIX K TelIy ITOCIeIOBATeIbHO H B ITF00OOM ITOPSIIKE.
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IIpakTH4Yeckoe 3anaTHE 1
Tema 1. Ob1mMe MOHATHS U OIIpeJesIeHHS.
COOpYIKEHI 1 UX 3JIEMEHTH, KNHEMaTHUEeCKUII aHAJIN3 PACUETHBIX CXEM.

Ilesib: HAYYHTECS OIPEAEIISATh BHJI ITAPHHUPHOH OaIKH.

3HATH: OCHOBHEIE ITOIIOKEHH S CTPOHTEILHON MEXAHHKH , PaCUeTHBIE METOIBI CTPOHUTEIILHOM
MEXAHHKH ; METOJIBI, pacyeTa YCTOMYHBOCTH M JHHAMHKH COOPYKEHHI,

METOAMKH pa3palOTKH  pacYETHBIX CXEM, METOAHUKH pa3paboTKH CTaTHCTHYECKOTO M

KITHEMATHYCSCKOI' O aHAIIT34.

¥YMeTrhb: CaMOCTOSITEIEHO OCBAaHBAaTh OTHEIBHBIE TEOPETHYECKHE IIONIOKEHHS CTPOHTEIBLHOM
MEXAHHKH, TIPHMEHSTH TEOPETHYECKHE ITOIOKEHHS K TPAAHUIHOHHBIM H HOBBEIM TEXHHYECKHIM
PEIIEHNSIM KOHCTPYKIMHMH H KOHCTPYKTHBHBIX CHCTEM, OIPEAEIIATh ¢ HEOOXOAHUMBIMH TOUYHOCTBHIO H
HAJIeKHOCTBIO, IMPOYHOCTh CTPOHMTENBHBIX KOHCTPYKI[MIH, 3MaHHI H HHXEHEPHBIX COOPYKEeHHI,
OIPENEIITh C HEOOXOOMMBIMH TOYHOCTBIO M HAJEKHOCTBIO JKECTKOCThH CTPOHUTENBHBIX
KOHCTPYKIMI, 3JaHHH H HHKEHEPHBIX COOPYKEeHHIl, OIPeJeNiIrh ¢ HEOOXOMAMMBIMH TOYHOCTBIO H
HaJIeKHOCTBIO YCTOHMYHBOCTE OTHAEIBHBIX CTPOHTEIBHBIX KOHCTPYKIHI, 3MaHHH H HHKEHEPHBIX
COOPYKEHHI.

Buiagerb: OCHOBHEIMH ITOJIIOKEHHS H PaCUETHBIMH METOJAMH CTPOHTEIILHOH MeXaHHKH , METO[aMI
pacuera YCTOMYMBOCTH, METOMaMH pacyueTa MJUHAMHKH COOPYKEHMI, METOHaMH pacueTa
CTPOHTEIIEHEIX KOHCTPYKIIIIL, CTTOCOOHOCTRIO OIPEAETIATh pa3iHUHBIe BHIBI HATPY30K.

AxkmyansrHocms memst OOBSICHSETCA OCHOBHBIMH IIPHHIMUITAMH  OIPEACIEHHS BHYTPEHHHX
(paKTOPOB MHOTI OITPOIIETHOH OaJIKH.
Teopemuueckan uacmep:

Mmuoezonponemmuuie cmamuyeckiu-onpeoeumuole banxii npeocmasnaiom coboii
KOMOLHUPOBAHHbIE CLICHIEMbl, COCNIOAUIE U3 HeCKOAbKUX OaNoK, COCOUHEHHBIX ULAPHUPAMLL
HecKompKo pacueTHRIX ¢XeM TakHX Oamok riokasaHsel Ha puc.(.1.
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Pucynok 0.1

MHOT OITPONIETHRIE IAPHHPHBIE OaJIKH OOBEIHHSIOT IPEHMYILNECTBA OJHOIIPOIETHOH Oalki
(ITpocToTa pacyeTa M H3TOTOBJIEHHS, OTCYTCTBHE CTECHEHHOH Je(OpMallHH) C IIPeHMYyIIeCTBaMH
Hepa3pe3HOH OalIKH (MEHBIIHE MOMEHTEI B IIPOJIETAX M3 3a BIIHSHHS OIOPHBIX MOMEHTOB, MEHBIIIHE
nedopmarn). OHH 00MafalOT H TeM IIPEHMYINECTBOM, YTO, HCIIONB3YS Pasrpy Karolmii 3pdekT
KOHCOJIM, YJAYHBIM BBEIOOPOM TIIOJIOKEHHS IIMAPHHPOB MOXKHO JIOOBIM 00pa3oM VYCTaHOBHTH
JKEITaeMOe COOTHOIIIEHHE MeX Ty H3THOAIIIMH MOMEHTAMH Ha OIIOPE H B IIPOJIETE.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



M3-3a 5THX IMPENMYIIECTB IIaPHIPHBIC OarKH OXOTHO IIPHMCHAIOT B PA3HBIX KOHCTPYKITHAX,
HAIIPHMCP, B ITPOI'OHAX, MOCTOBBIX IICPEXOAdxX H T.MO. VCTpGﬁCTEG IMIapHHPOB, IIpaB[dd, CBJA3dHO C

H3BECTHBIMH TpYAHOCTSMH. [llapHHpHas OGanka cTaTHYeCKH OIMpeAelMa, €CIH YIHCIIO INapHHPOB
PABHO YHCITY “TIHIIMHHX OIOPHBIX PeaKI[HIA.

«Ilo3Tazxkuam> cxema. Ilopagok pacuera MHOronpoJIeTHON IMAPHAPHOH 0AIKMH.

YIoOHOH pacyeTHOH MOZEIBIO CIYKHT TakK HasklBacMas 'TOaTakHasg cxXema'. [lusg ee
IIOCTPOEHHS CIeJyeT BCIO CHCTEMY MEBICIEHHO pasfelMTh II0 IMAPHHPHBEIM COYJICHEHHSM Ha
OTJEIIbHBIE OaIKH M OIPEIEIINTh YCIIOBHS HX OIMHMPAaHHS. 1IpH 3TOM OOHAPYKHTCS, YTO OTHEIIbHBIE
OalKH MMelOT JTHOO IO JBa OIOPHBIX 3aKPEIUIeHHS, THOO 3allleMIIeHBl Ha OJHOM H3 KOHIIOB
(koHcomH). Takue OaqKH OTHOCST K "TTaBHBIM" (FUIH HeCYII[HM) H Ha cXeMe H300pakaroT Ha CaMOM
HikHeM spyce (6ankn ABC Ha puc.0.2 a, AB nu CDE -nHa puc.0.2 6). OneMeHTHl IO3TaKHOMH
CXEMBI, OIMPAIOIIMECS Ha IJIaBHbIEe OalKH IIH HMEIOIHE JIMINb II0 OJHOH OIIOPE Ha OCHOBAHHE
("3eMmr0") Ha3BIBAIOT "BTOpPOCTEIIeHHBEIMH" (MIH HecoMbIMH) OankamMH (6anku CDE u EF - Ha puc

0.2 a, BC - Ha puc.0.2 b). Takue Oankm Ha IO3Ta)KHOH cXeMe pacIiojararoTcs BbIIlle OalloK, Ha
KOTOPEIE OHH IIAPHHUPHO OIHPAIOTCA.
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PucyHok 0.2

B "mostaxHomH cxeMe" B3aHMOAEHCTBHE IEMEHTOB IOMUYMHACTCSA ITPHHIIITY. YVCHIHSI MOI'YT
IepeaaBaThbCsa TONMBKO C BBIIIENEKAIX OallOK HA HIDKEIEKaIlHe, HO He IMEPeJarTca B 0OOpaTHOM
HAITPaBJIEHHH, TO €CTh C HHKHHX BIIEMEHTOB Ha BEPXHIE.

OIIOpHEIE PeaKI[HH BTOPOCTEIEHHBIX (HECOMBIX) 0alOK — 3TO CHJIIBI, ¢ KOTOPBIMH “HHJKHHH
5TaX HOEHCTBYET Ha BepxHHH. llo TperbemMy 3aKkoHY HpIOTOHa BepXHHMH 53TaX JISHCTBYET Ha
HIKHHH C TAKHMH K€ CHUIaMIL.

OTO ITO3BOJIIET BRICTPOHUTE ITPOCTOH AJITOPHTM pacyeTa MHOTOITPOJIETHRIX IIAaPHHUPHBIX OaToK

1) CTpOosT IMO3TAXKHYIO CXEMY, BBIJIEISSI HECYIIHE OATKH H HECOMBIE.

2) PacCUHTHIBArOT HECOMYIO OalIKy CaMOIr'0 BEPXHETO 3TaKa: ONMPEHAEIISIOT OIIOPHBIE
PEAKIMH U CTPOST 3IFOPHI H3THOAIOIIIX MOMEHTOB M H ITOIEPeYHBIX CIT (.

3) IlocnemoBaTelIbHO PACCUHTHIBAIOT OAalIKH HHJKHHX ATa’KeH Ha CBOIO HAarpys3Ky H Ha CHITY,
NepeJaroIyIocs ¢ BepXHero (* IepeBepHYTYHO ~ OIOPHYIO PeaKIHI0 OallKH BepXHEero 3Taxa).

4) B omHOM Mmacrurade cTposT 31ophl M H Q 151 BceH OaKH.

IIpexae, 4yeM IIPHUCTYIIATh K PELIEHNUIO 3aJay, HYKHO BCIIOMHHTL OCHOBHBIE OITPENEIICHHS U
IIpaBIIa IIOCTPOEHH S BITFOP B IIPOCTHIX , OIHOITPOJIETHERIX OaIKax.

HMarudaronmiM MoMeHTOM M, TeHCTBYIOIIHM B CEYEHHH, HA3BIBAIOT alreOpanyecKyr CYMMY
MOMEHTOB BCEX BHEIIHHUX CHJI, ITPHIIOKEHHBIX K JIEBOH H ITPaBOH YacTH OalIKH, OTHOCHTEIIFHO 3TOTr0
ceueHHs. [IpH 3TOM OITOpPHBIE PEAKIHMH BKIIFOYAFOTCS B COCTAB BHEIITHHX CHIL.

M3rubaroriii MOMEHT CUHTAETCA TTOJIOKHUTEILHBIM, CIIH OH PacTSATHBAcT HIHJKHIIE BOIIOKHA.
SMHopy M CTpoSAT €O CTOPOHBI PACTSHYTEIX BOIIOKOH M 3HAKOB HE CTABT.

IlomepeuHas cuima ( 4YHCIEHHO paBHA alreOpaHyeCcKOH CYMMe ITPOEKIHIl BCeX JIEBBIX HIIH

TNARLIY CUT AT CAUAUUIG WA HNNMANTE (TantreurmurvTan) K OCH OaJIKH.

0)

ONOKYMEHT NMNOoAnmCcAH -
SNEKTPOHHOW roannckio €CJIIM CYMMa IIPOCKIIHH BCCX JICBBIX CIII
[Ceprudpukat: | 12000002A633E30D113AD425FB50002000002A6 BIX CHII — EI—]IIB). Ha SITFOPE Q SHAKH CTABST
IBﬂaneneu: llleGayxoBa TatkaHa AnekcaHapoBHa

s BBepX OT OCH OalKH, a OTPHI[ATEIbHBIE —
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[IpH IToCcTpOeHHH 3ITIOP HYKHO IIOMHHTE OCHOBHBIE IIPaBHIIa

1.Ha HeHarpyxeHHOM y4acTKe OankH s1ropa M rmpsaMoimHeHHas, a () — IMOCTOSHHAS, TO €CTh
HMeET BHJ IIPSIMOYTOJIBHHKA

2.B ToOuke IpHIOKEHHS COCPENOTOYEHHOH CHILI Ha »rope M oOpasyeTcs H3JI0M,
HaITpaBIIEHHELIN B CTOPOHY JeHCTBHSA CHIBIL. Ha smrope O B 3TOM ceuyeHHH 00pasyeTcsl CKauyoK,
PaBHEIH 110 BEJIMYHHE IIPHIIOKEHHOH CHIe F

3.B Touke IPIIIOKEHHS COCPEIOTOYEHHOrO0 MOMEHTaA I Ha srmope M obpasyercs CKauok,
PaBHBIH 110 BEJIMYHHE IIPHIIOKEHHOMY MOMEHTY M.

4.Ha vy4yacTKe ¢ PABHOMEPHO PacCIPEIelIeHHON Harpy3KOoH H3rHOarolmui MOMeHT M
H3MEHSETCA I10 3aKOHY KBaJApaTHOH ITapaborml, oOpallleHHOH BBIITYKIOCTBIO B CTOPOHY JCHCTBHSI
HArpys3KH, a IToTepevHas CHiia — I10 JIMHEHHOMY 3aKOHY

5. B ceueHnsx, riae smopa ( InepecekaeT Ooch OankH, H3rHOArOIIMI MOMEHT IIPHHHMAET
BKCTPEMAILHOE 3HAUYECHHE.

6. MOMEHT B IIapHUPE WIH Ha IIIAPHUPHOH OITOPE PaBEH HYIIFO, ECIIH B CEUYEHHH OECKOHEYHO
OIIM3KOM K IIapHHPY (HIIH OITope) He IIPHIOKeH BHEIIHHI COCPeIOTOYeHHBIIT MOMEHT.

7.Ecmm Ha IIpIMOIMHEHHOM V4YacTKe Oanke IHHOH [ , 3arpyXeHHOH PaBHOMEPHO
pacrpeielIeHHOH Harpys3KoH (, COCPENOTOYEHHONH CIUIOH F MM cocpeloTOYeHHBIM MOMEHTOM In
M3BECTHEI JBE KpaHHHE OPAHHATHL SITFOPEI MOMEHTORB, TO 3ITIOPY M MOKHO ITOCTPOHTE, ITOABECHB Ha
JIMHHIO, COEAHHSIIONIYIO KOHIBI OPAHHAT, H3BECTHBIE OalIOYHBIE SITFOPEI MOMEHTOR (pHC. (0.3)
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PucyHok 0.3

[ Iprvep TpebyeTcsa mocTponTs 3ITopel M 1 O B 0ajke, H300paxeHHOH Ha puc.0.4.
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Pucynok 0.4
banka ABC uMeeT IBe OIOPHI “Ha 3¢MII0" H SBISETCS OCHOBHOH. banka CD —
BTOPOCTEIIEHHAS H Ha ITO3TAKHOH CXEME PacIiojiaraeTcs ““Ha BTOPOM 3Taxke’ .
[TocTpoHB MO3TaKHYIO CXEMY HAUHHAIOT pacyeT (ITIOCTPOeHHE AITIOP) C BEPXHETO ATaxXa.
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Pucynok 0.5
Pacuem necomoii 6anxu CJ{ (puc.0.6). I3 ycnoBHII CHMMeTPHH

gl, 4-3
V.=V, = 23_ >~ =6 kH.

MOMEHT B cepeJIHHE ITPOJIeTa PaBEH
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Ormropel M u O — Ha prc.0.6.
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PucyHoxk 0.6
Pacuem necyweii 6anxu AC. (puc.0.7)

OIpeJelsIoT OIOPHBIE PeaKIHH
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9.0

6,25
PucyHok 0.8
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1. OnpexpeneHne BHYTPEHHHX (PaKTOPOB OalIKH.
2. IloctpoeHnne arrop M.

3. Iloctpoenne amrop Q.

4. IlosraxxHas cxeMa.

5. llocTpoeHne 1Mo3TaXKHOH CXEMEI.
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WL, TaOJr. - buOmiorp. B kH. - ISBN 978-5-4475-5266-4 ;, To xke | OIeKTpOHHBIH pecypc]. -
URL: //biblioclub.ru/index.php?page=book&id=426940 (30.10.2016).

BeposSTHOCTHBIE METOJBI CTPOHUTEIIPHON MeXaHHKH M TEOPHS HAJEKHOCTH CTPOHTEIIbHBIX
KOHCTPYKIHH . yueOHoe 1mocobue : 2-X yacTax / B.A. [Imennukuna, I'.B. Boponkosa, C.C.
PexyHOB, A.A. Uypakos ; BomrorpaJackiii rocyJapCTBEHHEIN apXHTEKTYPHO-CTPOHTEIHBII
YHHBEPCHTET, MHHHCTEpPCTBO 00pa3oBaHHa H HayKH Poccuiickon Depepaimi. - Borrorpan
- Borrorpaickmii rocyapCcTBEHHBIH apXHTEKTYPHO-CTPOHTENBLHBIH YHHBEPCHTET, 2015, - Y.
I. - 92 ¢. : um., tabm., cxeMm. - bubmuorp. B kH.. - ISBN 978-5-98276-733-2 . To ke
| Onmekrponnelit  pecype]. -  URL:  //biblioclub.ru/index.php?page=book &id=434827
(30.10.2016).

CTpPOHTENNECTBO M MeXaHHMKa: KpaTkmii crnpaBodyHHK / B.B. JlemeHeB ; MHHHCTEpPCTBO
oOpasopannsa H HaykH Poccmiickon @epepanpi, OeaepalbHOE TOCYIAPCTBEHHOE
OrojkKeTHOoe 0O0pa3oBaTelIbHOE YUpEXKAeHHE BBICIIETO ITPO(eCcCHOHAIBHOIO 00pa30BaHH S
«'TaMOOBCKHMIT T'OCYAApPCTBEHHBIN TEeXHHYECKHI VHHBEPCHTET». - TaMOoOB : M3marenscIBO
OI'bBOY BIIO «TI'TY», 2015. - 244 ¢. : niu., tabmn., cxeM. - buGmiorp. B kH.. - ISBN 978-5-
8265-1392-7 ; To Ke | DIIeKTPOHHEBIH pecypc].
URL://biblioclub.ru/index.php?page=book &i1d=444650 (30.10.2016).

IlepedeHb A0NMOITHHT €JIbHOM JIUTEPATYPBL:

l.

HemmHeliHasd HHKpeMeHTalbHas cTpoHTelbHasd MexaHHka / B.B. Ilerpor.M. : Hudpa-
uxeHepns, 2014. - 480 c. - ISBN 978-5-9729-0076-3 ; To xke [OnekTpoHHBIH pecypc]. -
URL: //biblioclub.ru/index.php?page=book&id=234783 (30.10.2016).

CTpoHTeNIbHasd MeXaHHKa 1 apXUTeKTOpoB: yueOHHK : B 2-X T. / }0.5. Cenmuxmii, A.K.
CHHEIBHHK , MHHHCTEPCTBO 0Opa3oBaHHI M HaykH P®, OeaepallbHOE TOCYAAPCTBEHHOE
OroJKeTHOe 00pa3oBaTelIbHOE YYPEXKJAECHHE BEICIIETO ITPOQEeCCHOHAIBHOIO 00pa30BaHH S
«CaMapCKHH TOCYIapCTBEHHBIH apXHTEKTYPHO-CTPOHTENBHBI YHHBEPCHTETY. - Camapa :
CaMapCKHH T'OCYAapCTBEHHBIN apXHTEKTYPHO-CTPOUTEIBHEIN YHHBepcHTET, 2014, - T II. -
280 c. : 1. - buOmrorp. B kH. - ISBN 978-5-9585-0563-0 ; To e [ OneKrpoHHEIH pecypc]. -
URL: //biblioclub.ru/index.php?page=book&i1d=256149 (30.10.2016).

HEp c'UCHb HH (l)ﬂ PMAallHOHHbIX TEXHOJIO I‘Hﬁ, HCI10JIb3YCMbIX InpH OCYIIECTBJICHHH
ﬂﬁpﬂSﬂEﬂTEﬂbHﬂI’ﬂ nmpomecca 1o JHCOHILJIHHE, BRJIOYAadA NIEpetcHb IpPOrpaMmMHOro
o0ecrevyeHHA | HH(l)ﬂpMﬂHHﬂHHb[K CIIPpABOYIHLIX CHCTECM
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2. DnekrpoHHO-0HOTHOTeUHad cHcTeMa [PRbooks OO0 «Aifi [T Op Memuay.
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IIpakTHYecKkoe 3aHATHe 2
Tema 2. JInHUH BJAUAHUA U UX IPUMeHEeHHe IS pacyeTa CTAaTHYECKH
oTpeJaeJ IUMbIX 0AJIOK.
Harpyzku 1 BHYTpEeHHUE CIJIOBBIE (DaKTOPHI, JIMHIN BINSHIA B
CTATHYUECKI OIpeaeINIMBIX OaJKax.

Ileab: HayYHUTHCS OIPEEIATh JIHHHH BIIHSHHS OITOPHBIX PeaKIHil H pacyeTHBIX YCHIIHIL B OalKax.
3HATh: OCHOBHEIE TIOIIOKEHHS CTPOHTEIIbHOH MEXaHHKH , PacYeTHBIE METObI CTPOHTEIbHOM
MEXAHHKH , METOJBI, pacyeTa YCTOHYHBOCTH H JHHAMHKH COOPYKEeHHI,

METOAMKH pa3pabOTKH pacUeTHBIX CXeM, METOAHMKH pa3padOTKH CTAaTHCTHYECKOIO H

KITHEMATHYCSCKOI' O aHAIIIT34.

¥YMeTrhb: CaMOCTOSITEILHO OCBAaHBATh OTHEIBHBIE TEOPETHUYECKHE ITONIOKEHHS CTPOHTEILHOM
MEXAHHUKH, TIPHMEHSTh TEOPETHUYECKHE ITOIOKEHHS K TPAAUIMOHHBIM H HOBEIM TEXHIYECKIM
PEIIEHNSIM KOHCTPYKIMHMH H KOHCTPYKTHBHBIX CHCTEM, OIPEAEIIATh ¢ HEOOXOAHMMBIMH TOUYHOCTBHIO H
HAJIeKHOCTBIO, IPOYHOCTh CTPOHUTENBHBIX KOHCTPYKI[HI, 3MaHHI H HHKEHEPHBIX COOPYKEeHHI,
OIPENEeITh C HEOOXOMMMBIMH TOYHOCTBIO H  HAJEKHOCTBIO JKECTKOCTH CTPOHTEIBHBIX
KOHCTPYKIMI, 3aHHH H HHKEHEPHBIX COOPYKEHHIT, OIPEACNIITh ¢ HEOOXOMMMBIMH TOYHOCTBIO U
HaJeKHOCTBIO YCTOHMYHBOCTE OTHAEIBHBIX CTPOHTEIBHBIX KOHCTPYKINGL, 3MaHHH H HHKEHEPHBIX
COOPYKEHHI.

Buiagerb: OCHOBHBEIMH ITOIIOKEHHS H PacYeTHEIMH MeTOJaMH CTPOHTEILHOH MEXaHHKH, METOMaMH
pacueTa YCTOMYMBOCTH, METOJaMH pacueTa IHHAMHKH COOPYKEHHI, MeTOHaMH pacyeTa
CTPOHTEIIBHEIX KOHCTPYKIIIIL, CITOCOOHOCTRIO OIPEAETISATh PasiMUHEBIE BHIBI HATPY30K.

AxkmyansrHocms memst OOBSICHSETCA OCHOBHBIMH IIPHHIMUITAMH  OIPEACIEHHS BHYTPEHHHX
(paKTOPOB MHOTI OITPOIIETHOH OaJIKH.
Teopemuueckan uacme:

JIHHNH BJIHSHHSA ONMOPHBIX PeAKIHI H PAacYeTHbIX YCHJIHIL B 0aJIKAX.

[IpHu pacueTe CTPOHTENBHBIX KOHCTPYKIHH HEPEAKO ITPHXOMUTCSI HMETH JEJI0 ¢ Harpy3KaMH,
KOTOPEIE MOI'YT 3aHHMATh Ha HEH pasHbIe ITOJIOKEHH . Harmprmep, 310 MOXKeT OBITH TeJIeKKa KpaHa
Ha ITOAKPAHOBOH OalKe, Harpy3Ka IPOXOSINEro moesa HIIH CKOIUIEHHS IF0AeH Ha pepMe MOCTa H
T.II. Bce 5TH Harpysk#l TIIPeACTaBISIOT COO0OI, KakK ITPaBHIIO, CHCTEMY COCPEeIdOTOYEHHBIX
BEPTHKAJILHBIX I'PY30B C (PHKCHPOBAHHBIM PACCTOSHHEM APYr OT Ipyra. llpeamomaraeTcs, 4To
Harpy3KH JIHIIb H3MEHSIOT CBOE ITOIOKEHHE, HO HE CO3/Ial0T JHHAMHYECKOro 3( (eKTa.

JImanel BJMAHHA (JI.B.)) KakKoro-mHOO pacuyeTHOrO YCHIHSA (OIOPHOH  peaKIHH,
HM3THOAOIIEr0 MOMEHTA HIIM IIOIIEPEYHOH CHIIBI) B 3aJlaHHOM CeUYeHHH OalIKH Ha3bIBalOT I'padHK,
OTPa’KarOIII 3aKOH H3MeHEeHH I STOr'0 YCHIIMS B 3aBHCHMOCTH OT ITOJIOKEHHS Ha OallKe rpy3a

JIMHMH BIMSHIS II03BOJISIEOT JIETKO OIIpEACIOITE YCHIIMA B CCHUCHHH, I KOTOPOI'O OHI
ITOCTPOCHDBI OT TTFOOBIX HAaI'PY30K B HpDIISEDJ]LHGﬁ KOMOHHALIHH.

[Ipormme Bcero mocTpoeHHe JI.B. MOKHO OCYIIECTBHTD, HCIIOIB3YS CTATHYECKHH cnmocod. OH
COCTOHT B TOM, YTO H3 YPaBHEHHI PaBHOBECHS HaXOAAT (popMyITy (3aKOH) H3MEHEHH S Y CIIIHA B

pacCMaTPHBAEMOM CEUeHHH, I KOTOPOrO CTPOHTCS JLB., IIPH JFOO0M IonoxeHuu rpyza I = 1.
[TomoxxeHne rpysa onpeiensercs B IMPOH3BOIBHO BRIOPAHHOH CHCTeMe KOOpAHHAT. B Oankax 3a
HAyaJio OTCYETE IIPHHHUMAIOT OOBITHO JIEBYIO OIOpY A.

JI.B. OITOPHEBIX peaKIHII Va u ¥V Ganxu ¢ xorcomsmm (puc.0.9).
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M3 ypaBHEHHIT paBHOBECHS MOJKHO ITOITYYHTh (DOPMYIIBL JIJIS Va uVs.
VpaBHeHHe LB, Vy:
Mg =0;V, -1 —1(I—x) =0,
' [l —x
A

VpaBHeHIe 1.B. Vg:

YM,=0;—Vy-1+1-x=0;
X

V, =—.
]

Kaxxmoe H3 3THX ypaBHEHHI - 3TO YPaBHEHHE IIPSIMOH THHHH (x B IIEPBOH cTereHn). ['paduxi
MOYKHO ITOCTPOHTH, OIIPEAEIINB OIIOPHBIE PEAKIHH B IBYX TOYKAX:

mpu X = 0;V, = 1,V =0,
mpuXx = [; V, =0,V =1
[ToImOKHTENIBHEI 3HAK 03HAYAET, YTO COOTBETCTBYIOINAS PeaKI[Hs HallpaBleHa BBepX. [IpH

ITOJIOKEHHH I'DY34d ID == 1 Ha JaJIbHEH OT QITOPEI KOHCOIIH OITOPHAA PCAKIIHA MCHACT 3HAK, TdAK KdK
HaIlpPdBJICHA BHIILS.

X
P=1
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gt
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c’||n-~=‘"'"='_" | . G_j [
[

PucyHok 0.9

UtoOkI cpa3y OLEHHTH ITONIE3HOCTh TAKHX I'Ppa(pHKOB, 3aJaJHMCS BOIIPOCOM, YTO OYAET, €CIIH
Ha Oallke B KaKOM TO MECTe€ CTOMT HE E€IHHHYHBIN I'Py3, a COCPeJOTOYEHHAs CHIIA, HaIIpHMED,
MeIIOoK ¢ 1ieMeHTOoM 0.5 kH.? HyXKHO YMHOXHTE 3Ty CHIIY Ha OPJIHHATY JIMHIH B SIHI

(HaTpuMeD, J1.B. V) Iox Harpyskoii H cpasy, 6e3 COCTaBIeHHS YPaBHEHHIT PABHOBECHS TTOTYYHTh
RHAYEHUE OTTONHOH DeaxTmm V.

OOKYMEHT NnoarnncAH _ -
SNEKTPOHHOWM NOANMUCHIO “PCHYHOH CHIIBEI B KaKOM MO0 ceyeHHH OallKH
|Ceprucpukar: 112000002A633E3D113AD425FB50002000002A6 o[ C JINHHAMI BIIMAHI A OIIOPHBIX pEElB.I[IIﬁ.
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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ky

H ITPpdBEC HET 0. BBIPEI,}I{EHHE O MOMCHTa MI.-J IMOIIYHAIOT H3 YPpaBHCHITA PAaBHOBCCHSL. COCTaRIISIIOT

PHCCMHTPHB dFOT JBa CIIVHAA PACITIOIIOMKCHITA CHHHITYHOI'O I'Py3a. JICBEC 3aJaHHOT'O CCHCHITA

ypaBHEHHE I TOil YacTH Ganki, Ha Koropoil rpy3 £ = 1 orcyrcreyer:

1. ITycTe rpy3 P=1 PACIIONOXKEH JIEBEE CEUEHH S k., PaccMaTpHBas paBHOBECHH ITPaBO

x
yacTH Gamku romyur: Y ky — Vg - b = ?b . Orta (popMyIIa oIpesiersieT JIEBYIO BETBB JI.B. ks oT

CEeUeHHI ‘E‘Cl JI0 KOHI[A JIEBOH KOHCOJIH.

[—a
2. Ilycth Ipys e | PACIIONOKEH IIPaBee CeYeHHT K1 Torma My, =Vy-a=—

(opMyTIa OIIpeJensieT IIPaByIO BeTBb JI.B. M, .

TaxmM oOpazoM, OpAHHATHI IIPABOH BETBH PaBHBI YBEIHYEHHBIM B & pa3 opiHaTaM JIHHHH
BITHSIHIS OTTOPHOIT PEaKIIH V4, a OpIAHHATH JTeBOif BETBH — OPAMHATAM 1.B. Vg, YBETHUeHHEIM B
pa3. Jlepad 1 IpaBasi BeTBH IlepeceKaroTcs Hajl ceuermeM K 4.(prc. 0.10).

Kaxxnas opHaTa 3Toro rpadHka JJaeT 3HaUeHHe H3THOAIOIEr 0 MOMEHTa B CEYeHHH k..

KOI'Zla I'PY3 PacIiojiaracTcia Ha Oalke B MECTE, COOTBETCTBYIOIICM S5TOH OpAHHATCE. OTIHYHEe
OT 3ITHOPBI MOMCEHTOB COCTOHT H B TOM, HUTO ITOJIOHRHTCIIBEHBIC OPJAHHATEL OTKIIAABIBAIOTCH HaJl OChHO

OaKi.
1.6. M k

Pucynok 0.10

WTak, TOCTPOSHHE II.B. H3THOAIOMEr 0 MOMEHTA B 3aJJaHHOM cedeHHH K BYXOIOpHOiT 6amkH
CBOIUTCH K CIIEAVIOIIEMY ITPOCTOMY alITOPHTMY:

1. Ha neBoii ommope BBEpX OTKIIAABIBAIOT OTPE30K, PABHBIIN PACCTOSHHIO OT BTOM OIIOPHI 0
CEUEHHS. DTOT OTPE30K MOKHO OTKIIAJBIBATE B IOO0OM y00HOM MacITade.

2. KoHelr orpeska COeqUHSIOT ¢ IIPaBOH OITOPOH.

3. Ha nomyuyeHHVIO ITpsMyro cHocAaT ceueHHe. Ha puc. 0.1031a Touka nmokasaHa 3BE310UKOH.

4. Touky repeceyeHNs COeJHHSIOT C JIEBOH OIIOPOH.

5. Ecmu y Gank# ecTh KOHCOIBHBIE YUACTKH, TO IIPaBYIO BETBE JI.B. ITPOIOIIKAIOT IT0 ITPSMOI
J10 KOHIIA ITPaBOi KOHCOJM, a JIEBYIO BETBB — JIO KOHI[A JIEBOH KOHCOJIH

JIMHISA BJOHAHHA MOoNepeYHoH CHIIbI Q. (prc0.11)
Ormpasich Ha ONpelelleHHE IIONEPeYHOH CHIIBI B Oalkax, KakK IIPOEKIMH BCEX CHIIL,
PacITONIOKEHHBIX IT0 OJIHY CTOPOHY OT pacCMaTpPHBAEMOI'0 CEUEHH S HA HOPMAJIb K OCH OalKH,

HETPYIHO ITOTYYHTH (DOPMYJIBI JJI1 JIEBOH H IIPaBOH BETBEH JI.B. Q. -

1. Ipy3 P =1 neree ceuermsn kl:

x
Q;._-l — _(VE) — = ? — JIERAsi BETBE,
n 1 1
OJOKYMEHT MO4anMcAH
SNEKTPOHHOWM NOANUCHLIO
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 — IIPpaBdsl BCTBb.
Bnapeneu: llebayxoea TateAHa AnekcaHapoBHa
I7I9 CedeHHT CBOOHTCA K CIEAYIOIIHM
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1. Ha neBoii orope egepx OTKIAJBIBAIOT OTPE30K PaBHEIH eqHHHIlE (pHC.0.11)

2. Ha ripaBon orope ex43 OTKIaABIBAIOT OTPE30K PABHBIH €IHHHIIE.

3. CoeQMHSIOT KOHI[BI OTPE3KOB C IIPOTHBOIIOIOKHBEIMH OITOPaMH.

4. Ha nomydeHHBIH ITapajie/IorpaMM CHOCST CEUEcHIE.

5. Ecmi y 6anKi ecTh KOHCOIIBHEIE YVUACTKIH, TO ITPABYIO BETBE JI.B. IIPOONIKAOT ITO ITPSMOI
1[0 KOHI[A ITpaBOH KOHCOII, a JIEBYIO BETBB — O KOHIIA JIEBOH KOHCOIIH

1.6. Oy

Pucynok 0.11

JIHHNN BJMSAHHSA MOMEHTA M IONEpevYHOH CHJI AJI ceYeHHs k:z, PacCIOIOKEHHOIO Ha
KOHCOIIBHOH 4acTH OankH (puc.0.12), Jerdye BCEro CTPOHMTH, OIMHPAsCh JIHIIbL Ha OIpeilelIeHHs
H3THOAOIIEr 0 MOMeHTa H ITONEPEeYHOM CHIIBL B OaJIKe.

PaccMoTpHM, HarfpHMep, ceueHHe K1 ma TIpaB Oif KOHCOJTH.

Bymem 3aaraTh ITOII0KEeHHE I'Py3a P=1 KOOpAHHATOIf X C HAUAIIOM OTCYeTa B CEUEeHHH kz
HaITpapIIIa ock BIpaBo (cM. puc.0.9)

JInrmg pmsms M -

1. I'pys P=1 rnepee ceuerma K 2. (PaccmarpuBas mpaByr0 HeHarpy:KeHHYIO
HACTE KOHCOJIH YCTAHABJIHBE A€M Ha OCHOBAHHH OIIPCOCIICHIA MOMEHTA, YTO M ;,:2 — 0}
2 I'pys P = 1 npagee ceuermis k: M, =—-1-x

Jnrms B M k., MTOKa3aHa Ha prc.0.12

J.6. iMA,J

ks
4 B g,

Pucynok 0.12

JIMHIA BIHSAHIA GF:E (prc.0.13)

1. Tpys P =1 yepee ceuerms K2 Qr, = 0.
2. I'pys P =1 IIpaBee CEUeHHS k. ka =1

a1.e6. 0,

_1[eDll7

A Bk
Pucynok 0.13
AOKYMEHT NMOANWCAH [OTIEPEYHBIX CHII @ ¢ mmmsvm e M
| ANEKTPOHHOW NMOAnMChLIO |
lCepmuthurat: 12000002A633E3D113AD425FB50002000002A6 IIM'THBI.
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OpaHHATHl THHHH BIHSHHSA, HA000pOT, XapaKTEPH3VIOT BEIMHYHHY H H3MeHeHHE YCHIHS B
OTHOM CEUYEHHH, IJIS KOTOPOIr'O IOCTPOEHA ATa JIMHHSA BIHSHHS, B 3aBHCHMOCTH OT ITOIIOKEHIS
€ IMHITYHOH CHIIHI.

Bonpocst:

1. IToHATHE THHIH BIIHSHII.

2. IlocTpoeHHe IIMHHIM BIIMSIHHUS OITOP.
3. llocTpoeHne IHHHH BIHSHHS M.

4. IlocTpoeHHe JIMHHH BIIMSHHSA (.

5. OTIHMYNSA JIMHUH BIMSHUS OT 3IFOP.
IlepeyeHb OCHOBHOM JIMTEPATYPLIL:

1. CrpomurenbHas MeXaHHKa H MeTallIH4yecKHe KOHCTPYKIIHH MaIlHH : y4eOHoe 1mocoOne / B.A.
I'moros, A.B. 3annes, B.JO. UrHarroruH. - M. ; bepnuH : Jlupekr-Meana, 2015. - 95 c. :
HII., TaOn. - buOmorp. B kH. - ISBN 978-5-4475-5266-4 ;, To ke | OIeKTpOHHBIN pecypc]. -
URL: //biblioclub.ru/index.php?page=book&i1d=426940 (30.10.2016).

2. BepOoSTHOCTHBIE METOJBI CTPOHTEIIPHOH MeXaHHKH M TEOPHS HAJeKHOCTH CTPOHTEIIbHBIX
KOHCTPYKIHH : yueOHOoe 1mocobue : 2-X yacTax / B.A. IImennukina, I'.B. Boponkosa, C.C.
PexyHoB, A.A. Uypakos ; BoirorpaJckii rocyqapCTBEHHBIN apXHTEKTYPHO-CTPOHUTEIELHBIH
YHHBEPCHTET, MHUHHCTEPCTBO 00pa3oBaHUI M HayKH Poccuiickon QDeaepaliii. - Borrorpan
- Borrorpaackiii rocyaIapcTBEHHBIH apXHUTEKTYPHO-CTPOHTEIBHBIN YHHBEPCHTET, 2015. - H.
I. - 92 ¢. : um., tabn., cxeM. - bubmuorp. B kH.. - ISBN 978-5-98276-733-2 ; To ke
| Onmektponnsiit  pecype]. -  URL:  //biblioclub.ru/index.php?page=book &id=434827
(30.10.2016).

3. CTpoHMTEeIbCTBO H MeXaHHKa. KpaTkui cIlpaBodHHK / B.B. JlemeHeB ; MHHHCTEPCTBO
obpaszopaHusga M Hayku Poccurickonn @egepaipm, @OeaepalbHOE TOCYIAPCTBEHHOE
OroKeTHOe 00pa3oBaTelIbHOEe YUpeKAeHHE BBICHIETO ITPO(PECCHOHAIBHOIO 00pa30BaHHS
«'TaMOOBCKHIT TOCYZapCTBEHHBIN TEXHHYECKHH YHHBEPCHTET». - TamMO0OB : HM3mareibCcTBO
OI'EOY BIIO «TI'TY», 2015. - 244 c. : wi., tabi., cxeM. - bubimorp. B kH.. - ISBN 978-5-
8265-1392-7 ; To Ke | O71eKTpOHHEIH pecypc].
URL://biblioclub.ru/index.php?page=book &i1d=444650 (30.10.2016).

IlepedeHb A0NOIHHT €JIbHOH JINTEPATYPBL:

1. HenwneliHast HHKpeMeHTallbHasA cTpoHTenbHasd Mexannka / B.B. IletpoB.M. : Hudpa-
HMuxenepns, 2014. - 480 c. - ISBN 978-5-9729-0076-3 ; To xe [OneKTpoHHBIH pecypc]. -
URL: //biblioclub.ru/index.php?page=book&id=234783 (30.10.2016).

2. CTpouTelIbHas MeXaHHKa IS apXHTeKTOPOB: Y4eOHHK : B 2-X T. / KO.O. Cenmuxmit, A K.
CHHEIBHHK ; MuHHCTEPCTBO 00pa3oBaHHd M HaykKH PD, QDeaepalbHOE rOCYIapCTBEHHOE
OroKeTHOe 00pa3oBaTelIbHOE YUpEeXKAeHHE BBICIIETO ITPOQeCcCHOHAILHOIO 00pa30BaHH
«CaMapCKHI TOCYAapCTBEHHBIN apXHUTEKTYPHO-CTPOHTEIBHEIN YHHBEPCHTET». - Camapa :
CaMapCKHH TOCYIapCTBEHHBIN apXHTEKTYPHO-CTPOUTEIbHEIN VHHBepcHTeT, 2014. - T.II. -
280 c. : mi1. - buOnmuorp. B kH. - ISBN 978-5-9585-0563-0 ; To ke [ OnekTpoHHEIH pecypc]. -
URL: //biblioclub.ru/index.php?page=book&i1d=256149 (30.10.2016).

Ilepedenr HMHPOPMAIHOHHBIX TEXHOJIOTHH, HCIOJIb3YEMbIX IIPH  OCylIecTBJeHHH
o0pa3oBaTeIbHOTO IIpomecca 10 ANCHHILIHHE, BKJIKYasl IIlepevYeHb MPOrpaMMHOIo
odecneyeHHs H HHPOPMANMOHHBIX CIIPABOYHBLIX CHCTEM
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IIpakTH1YecKkoe 3aHATHe 3
Tema 2. JInHUH BJAUAHUA U UX IPUMeHEeHHe IS pacyeTa CTAaTHYECKH
oTpeJaeJ IUMbIX 0AJIOK.
HaxoxieHne yCuInil 1o JINHIAM BIINSHHIA.

]_[E.]'ll:: HaVIHTBCA OIIPCACIIATE YVCHIIA 110 JIHITAM BIIFITHITAL

3HATh: OCHOBHEIE ITOJIOKEHH CTpGHTEJ]LHGﬁ MEXAHHKII, PACUHCTHBIC MCTO/IDBI CTpGHTEJ]LHGﬁ
MCEXAHHKIT, METOIBI, PACHUCT4d yGTGfHI[BGCTII H JHHAMIEIT GDOP}’)I{E:HI]IUI:,

MCETOIIKIL pﬂBpﬂﬁﬂTI{l}I PACUCTHBIX  CXCM, MCTOJHKH pﬂBpﬂﬁDTI{[I CTATHCTHYCSCKOIO H

KITHCMATHYCCKOI' O aHAIIT34.

¥YMerb: CaMOCTOSITEILHO OCBAaMBaTh OTJEIbHBIE TEOPETHYECKHE ITONIOKEHHS CTPOHTEIIBLHOIN
MEXAHHKH, TIPHMEHSTh TEOPETHUYECKHE ITOJIOKEHMS K TPAIUIMOHHBIM H HOBBHIM TEXHHYECKHM
PEIIEHNSIM KOHCTPYKIIHI H KOHCTPYKTHBHBIX CHCTEM, OIPEACIISITh ¢ HEOOXOMNMMBIMH TOYHOCTBIO H
HaJIeKHOCTBIO, ITPOYHOCTh CTPOMTEIBHBIX KOHCTPYKIHMH, 3JaHHH H HHXEHEePHBIX COOPYKEeHHI,
OIPENEIITh ¢ HeOOXOIHMMBIMH TOYHOCTBIO M HAIEKHOCTBIO JKECTKOCThH CTPOHTEIBHBIX
KOHCTPYKIMH, 3JaHHH H HHKEHEPHBIX COOPYKEHHH, OIPeAEISITh ¢ HEOOXOMUMBIMH TOYHOCTHIO H
HaJIeKHOCTBIO YCTOHYHBOCTE OTHEIBHBIX CTPOHTEIBLHBEIX KOHCTPYKIUI, 3HaHHMH H HHKEHEPHBIX
COOPYKEHHI.

Buiagerb: OCHOBHEIMH ITOJIOKEHHS H PACUETHBIMH METOJAMH CTPOHTEIILHOH MeXaHHKH, METOlaMI
pacueTa YCTOMYMBOCTH, MeTOJaMHM pacyueTa MJHHAMHKH COOPYKEHMI, METOJaMH pacyeTa
CTPOHTEIIBHEIX KOHCTPYKIIHI, CITOCOOHOCTBIO OIPEAETSATh pasiMUHbIe BHIBI HATPY30K.
DopMHpYeMbIe KOMIIeTEHIIHMH:

Kon DopMyJINPOBKA:

OIIK- |[CmocobeH mpUMEHSITHL METOJUKI OIIpeJe/ICHI TeXHIUECKIX IIapaMeTpoB
4  |[opoexTupyeMbLIX 0OLEKTOB

AxkmyansHocms membl OOBSICHSSTCA OCHOBHBIMH IIPHHI[MITAMHM OIPENCIIEHHS BHYTPEHHHX
(paKTOPOB MHOT OITPOIIETHO OaJIKH.
Teopemuueckan uacme:
Onpeaesienne YCHJIHA 10 JIMHASAM BJIHSTHHS.
Jarpy:xenue JIJHHHHA BJOHSAHHSL

OpIHHATEL Pa3MYHBIX JIMHUH BIISHHS HMEIOT pPasHYIO0 pPa3sMEPHOCTh. JIeHCTBHTEIILHO,
yTOOBl IIONYYNUTH IO JIMHHH BIHSHHS OIIOPHVIO PEAKI[HIO IWIH IIONEPEYHVIO CIIIY, HYKHO
YMHOHTB 3TV CIJIY Ha OPIHHATY II.B. TIOJ] CHJIOH H He 3a0BITh O €€ 3HAKe 3TOH OpAHHATHI. OTCroma
CIEIVET, YTO OPAHHATHl JIHHHHI BIIHSHHSA OIIOPHBIX PEeakKIlMI M TIONEPEYHBIX CII Oe3pasMEpHEI.
OpIMHATEI JIMHHUH BIMSHIS H3THOAOIHX MOMEHTOB HMEIOT PasMEPHOCTD JJIMHEI.

JIMHMM BIIMSIHISL, ITOCTPOEHHEBIE OT EIMHHYHOI'O BEPTHKAIBHOIO I'Py3a, ITO3BOILIIOT HANTH
COOTBETCTBYIOIIEE YCHIIHE OT IHOO0OH pealbHON HAarpys3KH, JEHCTBYIOIIEH Ha OalKy.

PaccMOTpHM TPH caMbIe pacIIpOCTPaHEHHEIE CITyYasl Harpy KeHHs.

1. BimssHHe HelmOABHKHOH IIETIOYKH COCPeJ0TOYEeHHBIX I'py30B (prc.0.14).

[ IprMeHSIST IIPHHITIIT HE3aBHCHMOCTH JEHCTBHS CHII, MOKHO BBRIPA3UTh BIHSHIE BCEX CHII, KaK
CYMMY BIIHSHIH KaXIO0H 13 HUX B oTAenbHOCTH. Ha pric.0.14 rmokasaH y4acTOK KaKOH TO JIHHHIA

BITFAHITA YCHIDA 3 (EITID MO>KeT OBITH OITOPpHaA pCaKifHia, MOMCHT HIIH ITOIICPCHYHAA CH.'IIE],).
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n.6. 8

Pucynok 0.14
BroismHite xkaXKI0H CHIIBI OIIPeIesIdeTcs IIPOH3BEAeHHEM STOH CHIBI Ha OPJAHHATY JI.B. B MECTE
ee IIPIWIOKEeHN . BIIHSHIE LENTOYKH CHII MOKET OBITh IIPeJACTAaBIEHO B BHIE CYMMBI:

5:Fl-y1+FE-}:E+---+Fﬂ-yﬂ=ZF,_--yi. (0.1)

1—1

Clie1oBaTeIbHO, HAJIO COCPeJOTOYEHHBIE BHEITHHE HArPYy3KH YMHOKHTDH Ha OPJIHHATHI 11.B.,
PacITONIOKEHHBIE IO STHMH Harpy3KaMH (CO CBOHM 3HAKOM!) H pe3yIbTaThl CJIOKHTh.

2. BansgHHe HeNOABHKHOH PaBHOMEPHO pacipelie]IeHHOH Harpy3KH, HHTEHCHBHOCTBIO (]
(puc.0.15).

4

!T!*I‘?TT

da b

PucyHok 0.15
PacripeielleHHYIO Harpy3Ky Ha VYacTKe JI.B., OTMEUYEHHOH Ha PHCYHKE ab, woxuHo
IPeACTABUTH KaK I[ETTOYKY COCPEIOTOUEHHBIX IPy30B G AX. UTOGEI IIPOCYMMHPOBATE BIIHSHIE BCEX

STHX STEMEHTAPHBIX IPy30B JAX, HyKHO B3SITH OIpeeeH b HHTerpal B rpegenax ot & o b
b b

S= | gqrdx =g | ydx = qw. (0.2)

Byxsoit % 0603HaueHa IITOIMALE JTHHIH BIILSHIS IT0]] HATPY3KOiL.
HMrtak, 4TOOBI OIpEeleHIb II0 JI.B. YCHIIME OT PAaBHOMEPHO pacIlpelelIEHHOH Harpy3KH

HHTEHCHBHOCTh HArpy3KH (0 HYKHO YMHOKHTh Ha IUIOINAJb JI.B. IIOJ Harpy3KoH (TDIOINAIb
ITOHHMAETCS anreOpandecKH — YUHTBIBAIOTCS 3HAKH YYAaCTKOB JL.B. ).
3.BimsHue cocpenorouyeHHOro MmoMeHTa (prc.0.16)

3ajaya CBOIHTCS K 3dI'PYHCHHIO COCPECAOTOUYCHHBIMH CHIIAMI. €CIIH MOMCEHT IIPEJCTAEHTDL B
BHIEC ITAPbI CHJII C INICYOM, PaBHBIM CIHHILIIC. B sToM CIIVHAC KaX[Oasd CHJIa 6}*’,[[EET PaBHa I10

BCIIMYHHC M

" HOKYMEHT OBFACAH ~ " 7777 1= IKI TPY30B:
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PucyHok 0.16

W3 puc.0.16 BHOHO, YTO BTOpPOH (ApOOHBII) MHOXKHTENb paBeH LU — TaHTeHCy yIna
HAKJIOHA JI.B. K OCH OaJIKH B MECTE ITPIIOKEHHSI COCPELOTOUEHHOIO MOMEHTA, T.€

S5=M-tgua. (0.3)

YT10oO0RI YHCCTh BIIHAHIC COCPEAOTOUCHHOI'O MOMEHTA HYAHO YMHOMXHTE €I'0 Hd TAHI'CHC YIJId
HaKIIOHA JI.B. K OCH OaJlIKH B CCHUCHHMIH., I'I€ OH ,I[E:ﬁCTE}"ET. Hp]?[ ITOM ITPHHHMACTCA CIICAVIOIICEC
ITPpaBHIIO 3HAKOB. MOMCHT, I[EﬁCTE}’TOH_[I]IuI TI0 YaCOBOH CTPCIIKE, CHHTACTCA ITOIIONKHT CJIBHBIM ., YT OI1

I OTCYHTHIBAEMBIH ITPOTHB YaCOBOH CTPEIKH, IIPHHAT ITOT0KHTENFHEIM. Ha prc.(0.16 yromn i
TTOJIO KU TE IILHBII.

JIMHHH BJIMAHMA PACcYETHBIX YCI/IMH B MHOTOIIPOJIET HBIX IAPHHAPHBIX 0aJIKaX.

YTOORI IIOCTPOHTE JI.B. B MHOT'OIIPOIIETHON IIAPHHPHOH Oalnke, HEOOXOMIMO, IIPEeXkIe BCETO,
TIOCTPOHTH ITOATAXKHYIO CXEMY, CXeMY B3aHMOAEHCTBHA OTAEIbHEIX €€ 3JIEMEHTOB. M3 IMo3TaKHOIM
CXEMBI CIeyeT, YTO eQHUHHYHAS CHIa OKasbIBaeT BIIMSHHE HAa YCHIIHE B CEYEHHH TOJIBKO TOTI/A,
KOI'Jla OHAa HaxXOIHUTCI Ha “‘3Ta)ke , Ha KOTOPOM 53TO CEYEHHE 3aJaHO, HIH Ha Oolnee BBICOKHX
“sraxax’”.

[IosTOMY ITOCTpOEHHE 11.B. IIPOBOJAT B JBA STarla.

1.CTpoMT J1.B. Ha TOM 3TaxKe, Ha KOTOPOM 3aJaHO CEUYEHHE 10 IIPaBHIIaM IIOCTPOEHH J1.B. IS
OIHHOYHOH OaJIKH.

2 . YYHTEIBAIOT BIMSHHE BEPXHUX STAKEH.

[TocTponM, HaIpHMED, J1.B. H3THOAOIIET0 MOMEHTA JIJISI CeUEeHH S B OalKe, MOKa3aHHOH
Ha puc (.17, Ha KoTOpoM H300pakeHa H IMOATaKHAS CXeMa.

Tak Kak cedyeHHe 3aJaHO Ha ocHOBHOH Oamke AL, To cTpoMM JI.B. MOMeHTa KakK AV
OJTHOITPOJIETHOM OalIKH ¢ KOHCOIIBIO.
Ha BTOpOM »3Tame HaxOoAATcs HYIIEBBIE TOYKH JIL.B. Ha BEPXHHX ‘“Takax , KOTOPBIE H

TI03BOJISEOT JOBECTH PEIIEHHE 3afadyd IO KOHI[A. IIpH IlepeMEIeHHH Ipy3a g 6aJT<e BTOPOTO
“sTaka” BITPaBO OrOPHAS PeaKIHs Ha OIope OYAeT IHMHeHHO YNIEHBINATE CA 1, o

CIIEIOBATEIILHO OYAYT YMEHBIIATHCS JAaBIeHE Ha HIDKHHH 5TaxK. Korjga eqHHIYHAS CHIa, 3aiIMET
ITOTIOKeHIIe HaJl Oropoit Ha "3emmro” ). 1o oHa 6y/eT BOCIIPHHSTA STOi OMOPOii, OMOPHAsI PeaKIlHs
Ha orope [ OyzeT paBHA HyIO, JaBIeHHe Ha HIDKHHIL 3TaX ITepeaBaThcs He OyIeT H MOMEHT B
cevernn I—1 OyaeT paBeH HyIHO. [ I[poBeas mpsaMyro THHHIO, COEMHHSIOIYIO KOHEI OTPe3Ka Ha
xoHcony BC  u HafineHHyTo HyneByIo Touky , M IPOROIIKas ee A0 KOHI[a KOHCOIIH BTOPOTO 3Taxka

T
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E F

KOHEL[ OTPE3Ka JI.B HA KOHIIE KOHCOJIH BTOPOIO “sTaxa’” C HYJIEM Ha OIIOpc . SdKOHWYHNM

ioctpoente 1.B. M;_;. (puc 0.17 ¢).

Bce OPAHHATEI JI.B. OIIPCACIIAIOTCA H3 TToo0Hs TPEYI'OIIBHHKOB. OHDPHBIMH SHaYCHH AMIT
CIIYAT OPAHHATEI Hd TOM 3TaKC, Hd KOTOPOM 3aJdHO CCHCHIIC.

W3I0KeHHbIE TIPABHIIA U TIPHEMEI TIO3BONSEOT TIOCTPOHTD H JI.B. TIOMepeyHoi cuisl & B Tom
e ceuernn { — 1 .(puc 0.17 d).

[ToCTPOEHHBIE 11.B. TO3BOMISEOT HAHTH pacueTHble Yeumns B ceuenrm [ — 1 or mro6oit 3amanHoi
Harpys3KH.

) A ll' B (C D E F
9 B T o o S o
23 2 15

T‘I" j"’f‘ S AR

o (LIt

[ |
q=4 kH/m | | M=8 kHwm
| | ) |
4 g |dF | L | 13 (23 | 1. 09
Drroxvmrnr- 0 ]7
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0375-1,5 0,625-2,5 0,25
@G- = 4( 5 + ; )+ 18(—0,25) + (—8)( 35)_ 1,928 kH.

Bonpocst:

Kakme yCIinsg MOKHO OIMPEAEIIHTE C IIOMOIIBIO JIMHII BIIFSTHHA.
HaxoxaeHne HyJIeBEIX TOUEK.

YTO0 Takoe e HHHYHEIH I'Py3?

HaxoxaeHne opauHaT JTMHUH BIISIHU S

Ju LD D =
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OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
12000002A633E3D113AD425FB50002000002A6

lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



MUHUCTEPCTBO HAVKH U BEICIIIETO OBPA3OBAHUS POCCUNUCKOU OEJIEPAIIUU
OEJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OEPA30OBATEJIBHOE YUPEXJIEHUE
BEICHIEI'O OBPA3OBAHU A

«CEBEPO-KABKA3CKUU ®F IEPAJIbHBIM YHUBEPCUTET»

[Iaruropcekuit HHCTHTYT ((roman) CKOY

MeToandeckue yKa3aHusl

ITO BBIITOJTHEHHIO 1a00paTOPHEIX paboT
110 JHCIUIUIHHE «CTPOHTe/IbHAA MeXaHHKA)
IS CTYZEHTOB HaITpaBJIEHH S ITOATOTOBKH

08.03.01 CTpouTeIbCcTBO

[OKYMEHT MOAMNUCAH OpcK, 2022
3NEKTPOHHOWM MOAMUCHIO ’
Ceptuchukar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



CoaepixaHue

COJIEPKAHHE
BBEIEHIE ...vveeeeieiiiiiteeitciee i eeee e eeeeteeeabseeeeseeesnnnseeebrnserseeessnes Onmoxka! 3akjaaka He onpegesieHa.
JIaBopaTOPHOE 3aHATHE L...oouvveiiiiiit e e Ommoka! 3akgaaka He onpeaesieHa.
JIA0OPATOPHOE BAHATHE 2..ovveeerrrriieeieeerrrseereeeesnnneeeesssnsrreeeensnes Onmoxka! 3akjaaka He onpegesieHa.
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BBenenue

[lempr0 MeTOAHYECKHX PEeKOMEHAAIMI II0 HM3YVYEHHIO JUCHHIUIMHBL  SBISETCS
3aKpeIvIeHHe U YIIIyOIeHHe 3HaHHI, ITOTYYEHHBIX IIPH H3YUYeHHH TeOPETHYECKOr O MaTepHasa 1o
THCIIHIUIHHE « CTPOHTENbHAS MEXAHHKA)) .

[{enpro MpoReIcHH S IIPAKTHYECKHX 3aHSTHI SBIISIETCS:

1 OO0o00meHHe, CHCTEMATH3ALHS, 3aKPEITIEHHE TIOIYYeHHBIX TeOPeTHYECKHX
3HAHHI 110 TeMaM KOHKPETHBIM TPpeOGOBaHHSM JTH CIIMIUTHHEI
H  DopMHpoOBaHHE YMEHHH IIPHMEHATE ITOJIYUYEHHBIE 3HAHH I Ha ITPaKTHKE
H Bripaborka ONTHMAaIbHBIX PEIIEHHI ITPH PEIICHHH IIPaKTHYECKHX 3aay
IIPEIMETHOH 00IacTH
Bemymel LEnp0 IIPAKTHYECKHX 3aHSITHH 110 JHCIHIIUIHHe COIPOTHRIEHHE MaTepHAIOB

SBISETCSI (POPMHpPOBaHHE ITPO(ECCHOHAIBHBIX KOMIIETEHIIHH H VYMEHHI — BBIIIOITHEHHE
OIPEACIIEHHBIX AeHCTBHI, HEOOXOMNMEIX B IMPEAMETHOH 00JIaCTH.
MeTomHueckKie PEKOMEHIALIH ITPH3BaHE] 00eCIeyHTh 3((PEeKTHBHOCTE

CaMOCTOSTEIBHOH palbOTHI CTYAEHTOB C JIUTEPATYPOil, HA OCHOBE PAILHOHAILHOH OpraHH3al[ii
ee H3YYeHMS, OOIErYuTh ITOATOTOBKY CTYJAEHTOB K Claue 5K3aMEHa, COPHEHTHPOBAaTh HX B
HaIpaBIIEHHH HM3VYeHHS MaTepHajaa II0 IIOCTABIEHHLEIM BOIIpOcaM, JMJaTbk BO3MOJKHOCTH
OTpa0oTaTh HABBIKH COCTABICHHSA H O(QOPMIEHHS Pa3IHYHBIX BHIOB JOKYMEHTOB, KaK ITOJ
KOHTPOJIEM ITPEIOAABaTENS, TaK H CAMOCTOSTEIILHO.

[lepeq TOATOTOBKOH K 3aHATHIO CTVAEHTBHI JOJDKHBEI O3HAKOMHTILCS C IUIAHOM
ITPAKTHYECKOI'0 3aHATHS, a TakkKe ¢ y4ueOHOH IIPOrpaMMOH IO JaHHOH TEME YTO ITOMOKET
CTYAEHTY COPHEHTHPOBATHLCS IIPH IIpOopaloTKe BOIIpOCa H IIPABHIILHO COCTABHTH IUIAH OTBETA.
CIeqyIOIMIl 3Tall — H3YYEHHE KOHCIIEKTa IIEKI[Mil, pa3lelIoB YUeOHHKOB, O3HAKOMIIEHHE C
IOIOIMHUTEILHOH JIMTEPATYPOH, PEKOMEHAOBAHHON K 3aHATHIO. CTYIEHTHI JOJIKHBEI TOTOBHTH
KPaTKII KOHCIIEKT OTBETOB Ha BCE BOITPOCEH], 3HATH OIPEAelIEHHS OCHOBHBIX KaTETOPH.

PazpaboTaHo 719 OYHOH () OpMBI OOYUEHH L.
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JIabopaTopHoe 3anaTue 1
Tema 2. JIuHUHU BJIHUAHUA U UX IPUMeHEeHHE AJIS pacuyeTa CTaTHYeCKH

orpcac/inMbIX 0aJI0K.

Harpy3ku 1 BHyTpeHHUE CIJIOBEIE (DaKTOPHI,

[{enb: HaYUYHTHCS ONPEAeISTh BHYTPEHHHE Y CHITH

3HaTh: IIPHHIHIIEI COITPOTHBIIEHHS KOHCTPYKI[HOHHBIX MATEpPHAIIOB, METOABI H alITOPHTMEI
IIPOEKTHPOBAHHU I PA3IIMYHBIX MEXaHHYECKHX CHCTEM, METOABI H aJITOPHTMBI KOHCTPYHPOBAHHS
AIIEMEHTOB PA3IHYHBIX MEXAaHHYECKHX CHCTEM, METOQHKH pacyeTa Ha IIPOYHOCTh, KEeCTKOCTh H
YCTOHYHBOCTH 3JIEMEHTOB MAIIIMH H HX KOHCTPYKIIHIL,

YMeTh: OCVIIECTBIISTh PallHOHAIBHBIH BHIOOP KOHCTPYKIIHOHHBIX M SKCIIIYaTal[lOHHBIX
MaTepHAIIOB, IPOH3BOJHUTH pPacdeThl Ha IIPOYHOCTh H JKECTKOCTh IIPH PacTsDKEHHH-CKATHH,
KPYYEHHH, H3rHOe H CJIOKHOM HarpyXeHHH, IIPH CTaTHYECKOM H VYAapHOM ITPHIIOKEeHHH
HaI'Py30K, BBIIIOIHSATH CTAHapTHEIE BHBI IIPOYHOCTHBIX PACUETOB.

AKHI_}F{HII:HGEHH: memst OOBSICHIETCSI OCHOBHBIMH ITPHHITHITAaMH OITPEACIICHIIA BHYTPEHHHX

QJHKI‘OPGE BOSHHKAIOIIHIX B 3dda"9dX Ha PACTAXKCHHC — CKATIHCE..
TEGPEHIH‘IECKELE Yacmo.

HPIMEP PEHICHIA 3aa™9H Ha TEMY «PACTAAKCHHE H CKATHCY

[TocTpours 110 HimHe Opyca, COrTIacHO cXeMe HarpykKeHHs (pHc. 1.1), ImropeI

ITPOAOJIBHBIX CHII N, HOPMAJIbHBIX HEIHPH}I{EHI]ﬁ On HEPEMEH_[EHIIﬁ ITOITEPCUHBIX CEUeHHI.
CremnaThk BEIBOJI O IIPOYHOCTH Gp}fﬂﬂ: CpaBHHE 3HAUEHHSI HOPMAJIILHEIX HAIIPSIXKEHHI B OITaCHOM

E=20-10 ; | o]= 240 |
CEUEHHH C JIOIYCTHMBIM, €CIIH MaTepHal Opyca — CTajb 3 ( Mlla, Milla).

S

F

3a

PucyHok 1.1

HNano:F1 =10kH; F2 =12 kH; F3 =30 xH; S1 =200 MM2; S2 = 300%&42;
-=03m b =04m.

Pentenue:
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Hnmeem yeThIpe yuacTka HarpyxkeHus (4B, BC, CD, DK), B ripefieniax
KOTOPEIX HAITPSCKEHHA OYAYT HMETh ITOCTOSHHBIE 3HAUEHH 5.

Vuacmox 1 (AB). Pacceuém, MBICTIEHHO, CTep KeHb B MecTaxX, I7le He0OXOIHMO OITpe/lelTHTh
3HAUEHHS BHYTPEHHIX YCHIHIT H BHYTPEeHHHX HaIpskeHH . OaHy H3 yacTeii (JIeByi0) oTOpoCHM

(puc. 1.2), a 1111 ocTaBIIeicsl COCTABHM ypaBHeHHe PaBHOBECH 5.F = N o F; =0 zamenms

ITPH 3TOM JEHCTBHE OTOPOIIEHHOH YaCTH Ha OCTABIIYIOCS HEM3BECTHOH BHYTPEHHEH CHIIOH N1.

"|) &
N F,

Z
R, e—

0 \| A
|
PucyHok 1.2
N =F=30
Torma, I 3 KH
o] =NI=30]0 ! — 100
3HaUueHHe HaIIPsKeHHI1 Ha YYacTKe: / S— 300 Mlla.

2
AOcomoTHas fedopMaria yuacTka (OTHOCHTEIIbLHEIE TTepeMellleHHA KOHI[OB YUacTKa):

Al =o.l _= 100900=045 unm.
B E 2,0-10"

Yuacmox 2 (BC).

] S
F 4 M / F3
0 B A
Ng 1 F3: O;
N2>  F3=30xH
2 = Mila.

S 200

Alne = o1 - lpe _ 150 -300 = 0.22 um
,EIDWMEH?F nnnnECfH 10°
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N -F+F =0

3 2 s

N3;=30-12 =18 xH
N

G; —_ = 18 -10° = 90 Mila
31 200
Al =o.l . 90-400 018
“ E 2010 7
Yuacmox 4 (KD).

11 S
MF F :
o) D C |B A

I

‘.-'-

N -F+F+F =
3 2

4 1

N,=30-12-10 8 &

0] =£ = &8-10; _ 40@1&,
+3:200

JII1S1 TIOCTPOEHH S SITIOPEI TIEPEMEIEHHH TIOIIEPEUHBIX CEUEHHH, OITPEMEIIMM PACCTOSHISL
Ha KOTOPBIE TIePEMECTATCS KOHIB YYACTKOB Harpy KeHH S OTHOCHTEIBHO KeCTKO 3aJelIaHHOI O
JIeBOT0 KOHIIa cTepKHA (ToukH K).

HEPEMEH_[EHIIE TOUYKH [) OTHOCHTEIBHO TOUYKH K:

Anr— Alern=_F 17 2114
NJOKYMEHT NOANMUCAH
SNEKTPOHHOW Noanncebio

CepTtudmkar:
Bnageneu;

12000002A633E3D113AD425FB50002000002A6
lLleBayxoea TateAHa AnekcaHapoBHa
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TbHO TOUKH K COCTaBHT:

JUM.

AHaJIOrHYHO OITPEACIIHM ITEPEMCEILNCHIA OCTAJIBHBIX KOHIIOB YHACTKOB.



oBr=0ck +AlBc=025+022= 0,47 mm,

04k= 08K +Al4s=0,47+0,45= 0,92 mm.

[IocTpoHR H IMpOaHAIII3HPORAR AIFOPHI TIPOJOIBHEIX CHII N, HOpMAaJIbHBIX HAITPSKEeHHI

R u TepeMelleHHH TToNePeYHbIX ceueHHH (pHc. 1.3), memaeM BEIBOJ, YTO OIAaCHBIM
YYaCTKOM BaJia SIBJIIETCS YYACTOK BC C omax= 150 MIlla.

T.K. 6max</a/, TO YCIIOBHE IIPOYHOCTH BBIITOITHSIETCS.
OrnpeJelM CTeNeHb 3arpyKeHHOCTH CTePIKH:

O — 150
X = 0’625 .
[c] 240

CTepKeHb HarpykeH Ha 62,5 %.

hY

] S
A A
ak |0 | |8 A
2 360 | 400 | 300 900
0pa npodo/bHely cun N kH
0
o
8
- |
Jwpa HanpsxeHuy o, Mia
50
P . 100
40 é
0
Jpa NEgeMeLIEHIL . MM
Y4
gz5) 20T
a07|
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Bonpocst u 3a0 anua:
1) Kaxkme TBepABIE Tena BCTPEYAIOTCS B IIPHPOIE?
Kaxk onpenensrorcss BHyTpeHHHE CHIIOBBIE (DAKTOPHI?
B yeM 3aKIrovYacTCsa METOM CEUSHHH ?

CdopMynmHpyITe 3aK0H ['yKa.
B UTo Takoe HCTHHHAS JHarpamMMa pPacTsDKeHHI?
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JIabopaTopHoe 3anAaTHE 2
Tema 3. TpexmmapHUpHbIe apKH H paMBbl.

OOI11e cBeJICHII, .

I_[EHLZ HaYIHTBECA OIIPCACIITD I'COMETPHYUCCKHE XdPAKTCPHCTHEKH ITOIICPCYHBIX CeyeHHI

3HAaTh: ITPHHITHIIBI COIIPOTHBIICHHA KOHCTPYKIHOHHBIX MATCPHAJIOB, MCTOAbI H aJIl'OPHTMbI
ITPOCKTHPOBAHIA PA3JIHYHBIX MEXAHHYCCKIHX CHCTCM, METOJBI H aJI'OPHTMbBI KOHCTPYHPOBAHI A
JAJIICMCHTOB PA3IIHYHBIX MCXdAHHYCCKILX CHCTCM, MCTOAHEH PACHCTa Ha ITPOTHOCTE., KCCTKOCTE H
}*’CTGﬁ‘]I[BGCTB JJICMCHTOB MAIINTH H HX I{OHCTI)}*'ICL[I]I”I;

YMeTh: OCYIIICCTBIIATD paI_[HGHElJ'JLI{BIﬁ EBIﬁGp KOHCTPYKIIHOHHBIX H 3SKCIUIYaTalllTOHHBIX
MATCPHAIIOB, ITPOH3BOJHTE PACHUCTBI Hd IIPOYHOCTE H KCCTKOCTE IIPH PACTIKCHHH-CHATHH,
KPYYCHHH, H3rHOe H CIIOKHOM HAaI'PYKCHHH, IIPpH CTATHYCCKOM H YI4dPHOM IIPIUIOKCHHI
HAI'PY30K, BRIIIOJIIHATE CTAHAAPTHBIC BIABI ITPOYHOCTHBIX PACHCTOB.

AKHI_}F{HII:HGCHH: memst OOBSICHIETCSI OCHOBHBIMH ITPHHITHIIAMH OITPEICIICHITA FEGMETPHIIE:GIGIK

XAdPAKTCPHCTHK IIOIIEPCHYHOI'O CCHCHHA.
TEGPEHIH‘IECK{IH Yacmos:

[Tpn pacdyeTax Ha IPOYHOCTH, KECTKOCTh H YCTOHUYHBOCTH HCITOIB3YEOTCS
reoOMEeTPHYECKHE XapaKTePHCTHKH IOIIEPEYHOT0 CeYeHHS Opyca: n1ouiaos, oceavle il NoAapHblil
MOMEHMbL UHePLuLlL, Oceable 1l NOAIPH blil MOMeHNbl conpomiieieniis. Kpome Toro, IpH HX
OIIPEIETIEHHH BCIIOMOTIaTEIIbHYIO POIIb HIPAKOT criamudeckilie MOMeHNbL 1 1jeHmpobedicHble
MOMEHMbL UHePLULL CeueHLIs.

HarroMrrM orpeenen s, CBOMCTBA M METOJIBI BRIUHCIIEHH S TTEPEYH CIIEHHBIX

XapaKTepHCTHK (pHc. 2.1).

u

Pucynok 2.1

[Inowaow ceuenusa . S = [ dS , rae dS —mromaaps IeMeHTapPHO TUTOLIA IKH.

5

Cmanniye ckuit MOMeHN Wioujaou cevertia — cyMMa IIPOH3BeleHII IUToIajiei 2ileMeHTapHBIX
TUIOIIAIOK HA HX PACCTOSHHA A0 JaHHOH OCH, B3ATas IT0 Bceli rmromaaH ceueHHs. CTaTHUeCKHit

- 3 3 3
MOMEHT CeUEHHS H3MEPSIETC B eIHHHIIAX JIJIHHEI TPEeThei cTereHH (MM, CM ™, M ™).
CTaTHUecKHe MOMEHTEI ceueHH I OTHOCHTEIILHO oceH Ou u Ov:

S, = Jvds = Sv. .

Sy = .[HdS = Su. .

OJOKYMEHT NoanmvucAH
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rac H{, H Vf — PACCTOAHIA OT LICHTPA TAMKCCTH CCUCHIA COOTBCTCTBCHHO OO0 oceiit OvH Ou.

CTaTHYeCKHIt MOMEHT CeUeHHSI MOJKeT OBITh KaK ITOIIOKHTEJIbHEIM, TaK H OTPHIIAT€JIbHEIM.
OTHOCHTEIBHO ITOO0H OCH, IIPOXOASINEH Yepes LIEHTP TSKECTH CEUEHHS, OH PaBEH HVIIIO.

Oceeoii MOMeHN UHepyull CeyeHUa — CyMMa ITPOHM3BeleHHIl ITIoNaeil sIeMeHTapHBIX
TUTOIIATOK Ha KBaJApaThl HX PacCTOSHIIL 10 TaHHOH OCH, B3ATasd II0 BCEH ITIONIATH CeUeHT .

J= v ds:

Ilonapuwviit Momenm uxeptjiinl — CyMMA IIPOH3BEIEHHH IUIOIAAEH 3JIEMEHTAPHBIX
IUIOIAJA0K Ha KBaJpaThl HX PacCTOSHHIL IO TOYKH (ITOJIFOCA), B3STas IO BCEH TUIOM[AAH CEYeHHS.

Jp:_[pzds.

OceBbIe H HGJIHPHBIFI MOMCHTBI HHEPIHH — BEJIHYHHBI CYIIIECTBCHHO ITOJIIOKITCIIBHBIC. OceBbIe H

ITOIISIPHBIE MOMEHTBI HHEPIHH CEUEHH S H3MEPSIOTCS B €IHHHI[aX JJIMHEL YETBEPTOH CTEIIEHH
4

4 4
(MM',CM , M ).
[Jenmpobesicuviii Momenm tHepyiL — CyMMa ITPOH3BeeHHI IIIoMaAeH AeMeHTapHbIX
IUIOMAJOK Ha HX KOOPAMHATEL, B3sSTas 110 BCEH IUIOMAMN CEUEHM S

J, = _[uvdS :

HEHTPD@E}I{HBIﬁ MOMCHT HHCPIHH H3MCPACTCA B CAMHHITAX JTJIHHDBI 1IETEEI)TICJ']‘?'I CTCIICHH

4 4 4
(MIMI ,CM . M ):, MOKeT OBITh ITOITOKHTCJIbHBIM, OTPHIIATCIIEHBIM H PABHBIM HYIIHO.

Yepes mr00yI0 TOUKY, B3SATYIO B INIOCKOCTH CEYEHHS, MOKHO ITPOBECTH JIBE B3aHMHO
IePIeHAHKYILIPHBIE OCH, OTHOCHTEIBHO KOTOPHIX IIEHTPOOeKHBIH MOMEHT HHEPIHH CEYEHHS
PaBEeH HYIIIO. OTH OCH HA3BIBAIOTCS 21a6HbIMU ocsimil (HHOIJIA MX HA3BIBAKOT 21AGHbIMIL OCAMIL
uHepyuny). 1IpaKTHYECKHIT HHTEPEeC MPeICTaBIISIOT JIHIIG ITIaBHEIE OCH, IIPOXOISIIIE Yepes
I[EHTP TSDKECTH CeUYEHHS], OHH Ha3bIBAXOTC S 21AGHbIMIL LjeHmpanbHbiMiL ocamiul (JIJIS KPaTKOCTH B
HaabHeHImeM OyeM B OOIBIIMHCTBE CIIY4aeB Ha3bIBaTh HX IIPOCTO 21A6H bLMiL OCAMLL).

OceBble MOMEHTHI HHEPIIHH OTHOCHTEJILHO I'TIaBHEIX OCEH (21aeHble MOMeHmbl LiHepijLil)
SKCTPEeMAJIbHEI — OTHOCHTEJIFHO OJIHOH H3 HIX MOMEHT HHEPLIMH MaKCHMalleH, a
OTHOCHTEILHO APYTOH — MHHHMAaJIeH. 115 pacyeT OB Ha IMPOYHOCTh H JKECTKOCTh ITPH H3THOE,
cOYeTaHHH H3rHOa ¢ pacTsHKeHHEM H B Psijie IPYTHX CIIydaeB HY’KHO 3HATh ITOI0KEHHE
ITIABHBIX IIEHTPAJIbHBIX OCEH H BEIIHYHHEBI COOTBETCTBYIOIIHX MOMEHTOB HHEPIIHH.

B cnydae, ecmn ceyeHHe HMeeT XOTS ObI OJJHY OCh CHMMETPHH, TO 3Ta OCh H OCh K Hel
IIEPIIEHANKYILIPHASL, IIPOXOISIIAsI YEPE3 LEHTP TSKECTH CEUESHIS, SBISIOTCS ITTaBHBIMH
I[EHTPAIIbHBIMH OCSIMH.

[IpH BEIYHCIIEHHH ITIaBHBIX MOMEHTOB HHEPIIHH CEYEHHH, COCTABIIEHHBIX H3 ITPOCTEHIIHX
reOMETPHYECKHX (DHTYP HIH CTaHJAPTHBIX IIPOKATHBIX ITPO(IIIEH, IMIMPOKO IIPHMEHSFOTCS
(pOPMYIIBI IEpEX0/a OT LEHTPAIBLHEIX K ITapaslIe]IbHEIM HM HeI[EeHT pallbHBEIM OCsIM (pHC. 2.2).

Vi _:’L?.rr

¥

Q‘_.
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J x=J, tas:
H A I_[EHTPDGEH{HDFD MOMCHTA HHEPITHH

J
1

I

J_m ytabs.

KDGP,I[IIHHTLIH H bIOIKHBI OBITH ITOACTABIIEHBI CO CBOMMH 3HAKAMI r‘/ au b— KOOPJHHATDBI
Hayajla HOBOH CHCTEMBEI KOOPJIHHAT B CTAPBIX GCH}{). B yacTHOM CIIYHac, €CJIH HCXOJHbIC OCH

Oxou OyorTIaBHBIE, Jx y = O Torma mMeem:
i ]
J = abs .
X1 .0

[IpnBemeM popMyIIEL A7 BEIMHCIIEHH S MOMEHTOB HHEPLIHH
IIPSIMOYT OJIbHHKA, TPEYTOJIbHHKA, KPyra H KOJIbIIA.

bh’
A. IIpamoyzeonvrux (puc. 2.3): J = E , TJle b- CTOpOHA, TapaJUleIbHas OCH,
OTHOCHTEJIFHO KOTOPOH BEIUHCIIIETCSI MOMEHT HHEPITHH.
JJ
i
4|7
< — &+
1 X
b
PucyHok 2.3
Il ocH, COBITQHAIOINEH C ONHOH M3 CTOPOH IIPSAMOYTOJIBHHKA (HE ITIABHBIH MOMEHT
bh *
HHeptuH): J. = —
f 3

b. Paenobedpernnviii mpeyeonsHux (puc. 2.4).

PucyHok 2.4

3
bh °
[11aBHBIE MOMEHTHI HHepimi: J =——:J = bh

Y36 Y 48

BameTHM, 4TO popMyna Jx [JaeT BeIHUIHY MOMEHTA HHEPIHH JIF060r0 TPEYrOlNbHHKA

NOKYMEHT NOAMNUCAH -
SNEKTPOHHOWM MOANUCHIO [TO, HO, €CJIH TPEYI OIIBHHK HEpﬁBHGﬁEﬂpEHH&IH,
Ceptudmkar: - 12000002A633E3D113AD426FB50002000002A6
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J.r — J}.' —
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1l PucyHOK 2.5

4
I'. Komoyo (puc. 2.6): J =J = e (l e 4): rne: ¢ = ?‘fﬂﬁ K03 (pGHIMEHT TPYOLL.

1%

.-f'ﬂﬂ_:?"""-mh
P i Y
r/- 'f; 0 Hh‘x K"%
L7 V)

[
\/ ’K‘MHR_ rf’;/ /
&4
do
d

PucyHok 2.6.

3aMeTHM, YTO JJIS Kpyra H KOIbI[a BCE LEHTPalIbHBIE OCH IJIaBHbIe H MOMEHTHI HHEPIHH
OTHOCHTEJIPHO 3THX OCEH PaBHBI MeXKIY COOOH. DTHM K& CBOHCTBOM 00IagacT Ir00€e CeYeHHE,
Y KOTOPOT'O JBa ITIABHLIX I[eHTPaJIbHBIX MOMEHTAa HHEPIIHH OJHHAKOBEL

[TpH BEIMHCIIEHHH MOMEHTOB HHEPI[MH CIOKHBIX CeYeHHI (COCTaBIEHHBIX M3 ITPOCTEHIIIHX
(UIYp WIH IIPOKaTHBIX ITpO(pHIeH) KOOpPAHHATHI HX I[eHTpa TSKECTH OIPEeJelsSioT 10

popMyIaM:

Su
I :SP:Z—{ E.;
2.8
1Irr — " —_ S 1}
c© s
Ry
rme; I, .U ; Vi — COOTBETCTBEHHO IUIOINAJb M KOOPAMHATHI LEHTpA TSHKECTH KakKIOil I3

cocTaBIsrormux Guryp; S; O, ; O - IDIowIaLb H CTATHYECKHe MOMEHTBI BCEIO CeUEHHsL.

M OMeHTHI HHCPIHH (DGEELIE H I.[EHTPD@E}I{HBIE) CIIOKHBIX CeUeHHH OTHOCHTEIIBHO
IAaHHBIX OCEH OIIPEACILAIOT IIYTEM CYNMIIPOBAHHA COOTBETCTEBYIOIHX MOMCHT OB HHECPIIHH
COCTAaBILATOIIIITX d)IH'}fp OTHOCHTEIBHO TeX e OCeH.

[TpH 5TOM HCITOTB3YIOTCS (POPMYIIHI ITepexoa OT IIeHTPaIbHBIX K ITapalIeIbHBIM HM
HeIleHT PaIbHbIM OCSIM.

B Tex cinydasix, Korja cedeHHe He HMeeT HH OJHOH OCH CHMMETPHH, CHa4yaljla BEIYHCIISIIOT
MOMEHTBI HHEPIIHH OTHOCHTEILHO HEKOTOPHIX I[€IIecO00pa3sHO BEIOPAHHEIX I[EHTPAIBHBIX OCEH
Oxo 1 Oyo(MCXOIHBIE OCH), 3aTEM OIPEeEISIOT YIojl HaKIIOHA TTIABHBIX OCEH IO OTHOMIEHHIO K
HCXOJJHBIM H BEIIHYHHBI ITTaBHBIX MOMEHTOB HHEPIIHH.

”“MTHHEJHEH*;HEEHEEEH rorentrTr atrmenTeIbHO HCXOIHBIX ocel (Oxo, Oyo) H oceld,

SNEKTPOHHOW MNOANMMUCHIO ), HMEET BH].
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J =J.+Jy, +J.=J, cos2a-J  sin2a
X 2 2z X, ¥ s

1 0 0

J =J Ji—J

X,y Yy CcOS 2+ ) - sin 2¢x.

PucyHok 2.7

Yroi ITOBOPOTa I'NlTaBHBIX OCEH IO OTHOILIEHHIO K HCXOIHBIM OIIPCACIACTCA
H3 3aBHCHMOCTIL

fgzlj}f = — 2J X,y
0 J _'Jr.

X (]

r (=)
Ora dopMmyia gaeT [Ba 3HAUEHHs yIiia O adunad' =d+90° [lpuJ >J YT Ol
0 0 0 0 m Yo
JlacT ITOJIOKEHHE ITITaBHOH OCH. OTHOCHTICIIEHO KOT Gpﬂﬁ MOMCHT HHEPITHI MdKCHMAJICH.

a

[IOmOKHTENBEHEIH YTOII  ( CleAyeT OTKIAJbBAThL OT OCH XOIPOTHE X0Ja YaCOBOI CTPEIIKH.
J11s1 onpegeneHHs IONOkKeHNH A (YI7Ia HaKIIOHA) TTIaBHBIX OceH MOKHO ITIPHMEHSITh

(POPMYIIBI:
wa = 2.,
0x J_r“—J_r ;
2]
gaoy=__ 77,
Ji=Jy

rae. ox,H Cy , — VITIB, GﬁpﬂB}’EhIBIE I''IaBHBIMH OCHAMI X H Vv COOTBCTCTBCHHO C OCBIO X0] J.r H

J y — I'NIdBHBIC MOMCHTbBI HHCPIITHH.

| TaBHBIE MOMEHTEI HHEPLMH MOXHO BBIYHCIHTD, ITOJACTABRIISAA B HEE IIOCIIEAOBATEIIBHO ()

f Fr
=0/) U Q0 =0/ ,HO IIPaKTHYECKH yI00HEE ITOIB30BaThCS (PpOpMyIaMH, He
COJEP KaIHMH TPHIOHOMETPHYECKHX (PYHKIHH. OTH () OpMYIIEI HMEIOT BHJI;
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Bonpocst u 3a0 anua:
1. OrmpegaeneHHe reOMeTPHYECKHX XapPaKTEPHCTHK IIPOCTHIX CEYEHHH?
2. OnpeneneHHe TreOMETPHYECKHX XaPAKTEPHCTHK CIIOKHBIX CEUEHIH?
3. OmnpeneneHHe MOMEHTOB HHEPITHH.
4. Yr0o TaKoe COpTaMEHT.
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BBeaenne

MeTogHueckHe YKa3dHIHA H 3aJaHITA JJIA BEOIOIIHEHHA CAMOCT OAT eJIbHOH pﬂﬁDTBI CTYACHTAMI

10 THUCIHIUTHHE « CTPOHTEIbHAS MEXaHHKaY I10 HallpaBJISHHIO ITOATOTOBKH OakanaspoB: (08.03.01
CTPOHTEIILCTBO .

MeTtogHueckoe rmocodHe COACPAIIT BECDH HeOoOXOIHMMBIH MATCPHAI JJIA BBRITIOJITHCHIA
CaMOCTOSITEIIbHOH pﬂﬁDTLI IO JMCIHHILUITHE « CTPGHTEHLHHH MEXAHHEKA»

B JaHHOM MeTOIHYECKOM ITOCOOHH ITPHBCACHBI TCMBI H BOITPOCEI AJIA CaMOCTOATCIIbBHOI'O
H3VHUCHIA.
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1. O0nan XapaKkTepuCTHKA CAMOCTOATEILHOH PAadOThI CTY/IEHTA

CaMocrogrelnbHasad pabora — 3T0 BHJ YUeOHOH JAESTEIBPHOCTH, BBIMOIMHSIEMBIN VYyalllHMcs 0Oe3
HEITOCPEACTBEHHOI'O KOHTAKTa C IPEITOAaBaTelIeM HIIH YIIPAaBISeMBIH ITPEIIOAaBaTEIIEM OIIOCPEIOBAHO
yepes CIEelHalbHbIe YUeOHbIE MaTepHAIbl, HEOThEMIEMOE OOS3aTENBHOE 3BEHO IIpoliecca O0yueHHH,
IpeIyCMaTpHBAIOIIEe TIPEeXIe BCEr0 HHAHBHAYAILHYIO padoTy V4Yalxcsd B COOTBETCTBHH C
YCTAHOBKOH ITPEITOAaBaTeNsd WINH VUeOHHKa, IIPOrPaMMbI OOYUEHH L.

Ha coBpeMeHHOM 53Tarie CaMOCTOSTENBLHYIO pabdoTy CTYAEHTa CIeAYET pa3fgeliTh Ha padoTy ¢
OyMaKHBIMH HCTOYHHKAMH HH(pOpPMAIHH, T.e. YYeOHHKaMH, MeTOJAHYECKHMH ITOCOOHSIMH,
MOHOIpa(pHsIMH, JKypHaJIaMH H T.J. H 3JIeKTPOHHBIMH HCTOYHHKAMH HH(POPMAI[HH, T.e. JOCTYII K
3IIEKTPOHHBIM pecypcaM yepes3 UHTepHET.

CeroHss CaMOCTOSITEIIbHYIO PadOTy CTYIEHTAa HEBO3MOXKHO IIPEACTaBHTR O€3 HCIIONb30BaAHIS
HHQOPMAITMOHHOH ceTH — HMHTepHeT. HeoOxXomuMMOCTh HCIONMB30BaHHMSA MHTepHeTa BO3RHHKAET He
TOJIPKO TIPH ITOATOTOBKE K IPAKTHYECKHM H CEMHHAPCKHM 3aHATHSM, HO, B OOIBIIEH CTEIIEHH, ITPH
HaITHCAHHH Pa3IHYHBIX HCCIIeA0BATEIbCKHX H TBOPUYECKHX paboT. MHOIHEe COBpeMeHHbIE MOHOIPa(hHH,
IEPHOMNYECKHE JKYPHAIbI H3JaHbl TOIBKO B 3IEKTPOHHOM BHJE H C HHUMH MOKHO ITO3HAKOMMTHCS
TOIIPKO B MIHTEpHETE.

Iletm ® 3agaulm  caMocToATeIbHOH PpadoTbl: (OPMHPOBAHHE CIIOCOOHOCTEH K
CaMOCTOSITEIIbHOMY ITO3HAaHHIO H OOYYEHHIO, ITOHCKY JIHTepaTyphl, OO0OOIIeHHIO, O(POPMIEHHIO H
IPEJICTARIIEHHIO IIOIYUEHHBIX Pe3yibTaTOB, HX KPHTHYECKOMY aHalIH3y, IIOHCKY HOBBEIX H
HEOPAMHAPHEIX PENIEHII, apryMeHTHPOBAHHOMY OTCTAHMBAHHIO CBOMX IIPEIOKEHHH, YMEHHH
TIIOAT OTOBKH BEICTYIUJIEHHH H BEIEHUS I CKYCCHII.

Ilepedyens ILIAHHpPYEMbBIX Ppe3YJIbTATOB OO0YYeHHS 110 JUCIHHILIAHE, COOTHECEHHBIX C
IVIAHHPYEMBIMH pe3yJIbTaTaMH 0CBOCHHS 00Pa30BaTeJIbHOM IPOrpaMMbI

YPOBHH J1e CKpHITTOPEBI
c(hOpMIIPOBaHHOC MHHHMaJIEHEII .
MHHHMAILHBIH _ _
TH KOMIICTCHIIH YPOECHDb HE Cpe;[}]}[}[ Breicoxumn
~ YPOBEHb
Hit), HHIHKATOPa JOCTHTHYT OBEHb OBEHb
(vit), HHZL P (YIOBIETBOPHTETD P P
(oB) (HeymomnerBopHTen H0) (Xopol11Io) (OTIIMYHO)
HHO) 4 Gamna 5 GamioB
3 damta
2 Damna

Komnemenyusa: 11K-3 CriocoOeH IpoOBOIHTE pacueTHOE OOOCHOBAHHE H KOHCTPYHPOBAaHHE
CTPOHTENBHBIX KOHCTPYKIIHH 3JaHIH H COOPYIKEHNI ITPOMBIIIITEHHOrO H IpakKAaHCKOr0 Ha3HaYeHH

PesypTarer He crmocobeH YJacTHYHO Crioco0eH CriocoOeH
00yUYeHHS T10 IIPHHHMATh CITOCOOEH ITPHHHMATh IIPHHHMATh
IHCIIIUTHHE: TEOPETHUYECKHE IIPHHHMATh TEOPETHYECKHE TEOPETHYECKHE
Huourxamop: TTOJIOKEHH S K TEOPETHYECKHE TTOIIOKEHHS K TTOJIOKEHHS K
Hl-1 TPagHIIOHHBIM H ITOJIOKEHHS K TPAJIUIIOHHEIM H | TPaAHIIHOHHBEIM H
HI-2 HOBBIM TpaHUIHOHHEIM H HOBBIM HOBBIM
H[-3 TEXHHYECKIM HOBBLIM TEXHHYECKHM TEXHHYECKIM
H/[-4 PELIIEHISIM TEXHHYECKHM PEIIEHH SIM PELIEHHSIM
HJ[-5 KOHCTPYKIIHH H PELIIEHH SIM KOHCTPYKI[HI 1 KOHCTPYKIHH H
H/I-6 KOHCTPYKTHBHEIX KOHCTPYKIIHI H KOHCTPYKTHBHEIX | KOHCTPYKTHBHEBIX
HI[-7 CHCTEM, OIIPEACIATh | KOHCTPYKTHBHEIX CHCTEM, CHCTEM,
H/[-8 C HeOOXOMMBIMH CHCTEM, OITPEJEISATH C OIIPELETISTE C
TOYHOCTBIO H OIIPELENSATH C HeOOXOAHUMBIMH | HEOOXOAHMBIMH
NOKYMEHT MOOMVCAH T T T MBIME TOYHOCTBLIO U TOYHOCTBIO H
ANEKTPOHHOW MOANUCHLIO YH HaJIcKHOCTBIO, HaJECKHOCTBIO,
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6 "BIO, MPOYHOCTD [POUYHOCTD
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3MaHII H CTPOHUTEIBHBIX KOHCTPYKIIHIL, KOHCTPYKIIHIH,
HHKEHEPHBIX KOHCTPYKI[HI, 30aHHH 1 3IaHHI H
COOPYKEHHII. 3aHHII | HHKEHEPHBIX HHKEHEPHBIX
HHKCHEPHBIX COOPYKEHHII. COOPYKEHHIH.
COOPYKEHHH.
He crmocobeH YJacTHYHO Crioco0eH CriocoOeH
CaMOCTOSITEIBLHO CIrocodeH CaMOCTOSITEIIBHO | CAaMOCTOSTEIBHO
OCBaHBaTh CaMOCTOSITEIIBHO OCBaHBaTh OCBaMBaTh
OTEIbHBIE OCBaHBaTh OTJIETILHBIE OTHeIbHBIE
TEOPETHYECKHE OTIEIILHEIE TEOPETHYECKHE TEOPETHYECKHE
TTOTIOKEHH ST TEOPETHUYECKIE TTOTIOKEHHS TIOIIOKEHH ST
CTPOUTEIIBFHOH TTOTIOKEHH CTPOHTEIBHOM CTPOUTEIIBFHOMN
MEXAHHKH. CTPOUTEIIBFHOH MEXAHHKH. MEXAHHKH.
MEXAHHKH.
2. IL1aH - rpaduK BLOIOJTHEHHSA CAMOCTOAT €JIbHOH PadoThI
Komsl CpencrBa OO6BEeM YaCOB, B TOM YHCIIE
peam3yeM TEXHOJIOTHH CPC KOHTaKTH Bcero
BIX B OL[EHKH as pabora
KOMITETEHII W] AeATeIbHOCTH .
- CTYJIEHTOB
15008 ITperojasa
HHIHKATOpP TEIIEM
a(oB)
5 ceMecTp
ITK-3 CaMOCTOSTEIIFHOE CobecemoBanne | 42.68 7.02 497
(H-Hfl_? I/I,I[E H3YVYEeHHE JIMTEPATYPHI
%; Eig TI0 TeMaM
VJL7; IJ1-8.) Ne 1-6
I1K-3 [loIroTOBKA K OTYET 2.43 0,27 2.7
(WAL T2 ITPAKTHYECKHM (YCTHBII )
%; Eig 3aHATH M
A-7, NJ-8.)
ITK-3 [lonroTOBKA K OTUET 7.29 0,81 8.1
(H,Z[_—l.; V-2: 1ad0opaTOPHEIM (YCTHBIN )
%; Eig 3aHATHAM
A7 /-8,
1IK-3 Harmicanme PI'P PI'P 34 1,5 35,5
WA-1: N1-2;
I1-3; N4
I11-5; 11-6:
A-7. N/-8.)
Htoro 3a 5 cemMecTp 86.4 9,6 96
Hroro | 86,4 9.6 96

3.

]’[pE:,I[BﬂpIITEHLHG O3HAKOMHBIIHCE C COACPKAaHHEM KaXIOH H3 HHX B IporpaMmMe JHCITHILUIHHDBI.

NJOKYMEHT ﬂDﬂﬂHCAH
ANEKTPOHHOW NOANMUCHIO
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MeToagu4yeckHe peKOMEHIAIMH 10 H3YYEHHIO TEOPETHUYECKOT0 MAT epHaJIa
3.1. Buo camocmoamebHOU padomsl: camocmoamellbHoe U3yueHie aumepamypol
M3yyate yuyeOHYIO IHCIMIUIMHY «CTPOHTENbHAS MEXAaHHKA» PEKOMEHAYETCS II0 TEMaM,
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paccMarpHBarOTCd HaWOOJIEE BAXKHBIE BOIPOCH], COCTABRIISIONINE TEOPETHUYECKUH M IIPAKTHYECKHI
(yHIaMeHT JHCI{HITIIHHEI.

Hmozoeslit npooykm: KoHcneKm J1eKuuil

Cpeocmea u mexronozuu oueHku: Cobecedosarie

Kpumepuu ouenueanun: OlgHKA « OTTIMYHOY» BBICTABIISETCS CTYIEHTY, €CIIH B IIOITHOM OOBEME
H3YYEH KYPC JAHHOH JHUCIIHIUIHMHEI H BBITIOIHEHEI ITPaKTHYECKIE 3aJaHH

OIleHKa «XOPOINO» BBICTABIIIETCSA CTYJAECHTY, €CIIH JOCTAaTOYHO IIOHO HM3YYEH KYpPC JaHHOH
IHUCLIUTUTHHEL M BBRIITOIHEHEI ITPAKTHYECKHE 3a[aHH S

OIleHKa «YIOBIETBOPHUTEILHO» BBICTABIISIETCS CTYAEHTY, HEAOCTATOYHO €CIH TIOIHO H3Y4YEeH
KYPC JaHHOH JUCIIUIUIHHEL H BBIIIOIHEHBI ITPAKTHYECKHE 3aJaHH S

OIleHKa «HEYIOBJIETBOPUTEIILHO» BBICTABIIETCS CTYAEHTY, €CIIH OTCYICTBYIOT 3HAHHS U
IPAKTHYECKHE HABBIKHU 110 JAHHOH JHCI[MITIINHE.

TeMbI 1/11 CAMOCTOATEIHLHOI0 H3YYCHH S

OOI1HE IIOHATHS H OITPEIeTIEHI L.

JIMHHM BIDSIHHM S M MX TIPHMEHEHHE 1 pacueTa CTaTHYECKH OIPedeIHMBIX OalloK.
TpeximapHHpHEIE apKH H PaMBbl.

[Imockue cTaTHYeCKH OMpEAelINMEIE ()epMBI.

[TocTpoeHHe THHHIH BIHSAHHS YCHIIHI B CTEPKHIX (DepM.

PacdeT OIIIpeHTebHEIX (DepM.

S IRV I E VS I S

3.2. Buo camocmoamensHou paoomsl: N0020MO6KA K RPAKMUYECKUM padomam

Hmozoestit npo0yKkn:. OTUET I10 IIPAKTHYECKOMY 3aHSTHIO

Cpedcmeéa u mexHoI0ZIUI OUEeHKU: 3all[lTa OTYeTa

Kpumepuu oyenusanus: OlleHKa «OTJIMUHO» BBICTABIISETCS CTYIEHTY, €CIIH B IIOJIHOM OOBEME
H3VYEH KYPC JAHHOH JUCIIHIUIHHEI H BBITIOIHEHBI ITPaKTHYECKIE 3aJaHHs

OIlEHKa «XOPOINO» BEICTABISIETCS CTYACHTY, €CIIH JOCTATOYHO ITOJIHO M3YYEH KYpC JaHHOH
ITHCIIUTUTHHEL H BBITIOIHEHBI ITPAaKTHYECKHE 3aJaHH

OIleHKa «YIOBJIETBOPHTEIILHO» BBICTABISETCS CTYAEHTY, HELOCTATOYHO, €CIH IIOITHO H3YVUYEH
KYPC JaHHOH JUCIIUIUIHHEL H BBIITOIHEHBI ITPAKTHYECKHE 3aJaHH S

OILleHKa «HEYIOBJIETBOPUTEIILHO» BBICTABILIETCSA CTYAEHTY, €CIIH OTCYICTBYIOT 3HAHHS U
IIPAKTHYECKIE HABBIKH 110 JaHHOMN JHCI{HILINHE

3.3. Buo camocmoamebHOU padomsl: NOOZ0MOBKA K 1A00OpAMOPHLIM padomam

Hmoezoestit npodykm: OTYET I10 JTa00OPaTOPHOMY 3aHSITHIO

Cpedcmea u mexHo02uNl OUEeHKI . 3all[HTa OTYETa

Kpumepuu ouenusarua: OLeHKa «OTIIMYHOY» BEICTABISCTCS CTYAEHTY, €CIIH B IIOJIHOM O00BEME
H3YUEH KYPC JaHHOH QUCIMIUIHHEL H BBITIOIHEHEI J1a00paTOPHEIE 3aJaHH I

OILlEHKa «XOPOIIO» BEICTABISAETCS CTYAECHTY, €CIIH JOCTAaTOYHO IIOIHO HM3YYEH KYPC JaHHOH
ITUCIIMIUIHHBL M BBITTOIHEHEI J1a00paTOPHBIE 3a1aHH S

OLlEHKa «YIOBJIETBOPHUTEIILHO» BBICTABISETCS CTYIEHTY, HENOCTATOUYHO, €CIH ITOJIHO M3YUYEH
KYPC TaHHOH AHCIIUIUIHHBI H BBIIIOIHEHEI 1a00paTOpPHEIE 3aJaHH S

OLlEHKA «HEYIOBJIETBOPHTEIIFHO» BBICTABIIIETCS CTYIAEHTY, €CIIH OTCYTCTBYIOT 3HAHHSI H
IPpaKTHYECKHE HABBIKH T10 JaHHOH JTHCI[HITIHHE

4. MeTtoanuyeckHe YKA3aHHA
I. Meroguyecke VKazaHHS [JI1 IIPOBEAcHHS ITPaKTHYeCKHMX pabdoT 10  JHCIHIUIHHE
{{CTpDHTEJ]LHEIH MEXAHHKA» GTy;LEHTaMI HEalElBJIEHIIH 1moaroToBKH 08.03.01 CTpOHTEIBCTBO.
' T IOKYMEHT MOAAMCAH 7 11T U abopaTOpHBIX paboT 10  JHCIHIUIHHE
SNEKTPOHHOW NOANUCHIO \BIIEHUS ITOATOTOBKH 08.03.01 CTpoHTEIBCTRO.

CepTudumkar:.  12000002A633E3D113AD425FB50002000002A6 acueTHO-TpadHUEcKoil PaGOTH TIO JHCITHIIIHHE
Bnapeneu;: LlleBayxoea TaTeAHa AnekcaHgpoBHa _
\BIIeHH A ITOATOTOBKH 08.03.01 CrpOoHTEIBCTBO.

Newncteutened: ¢ 20.08.2021 no 20.08.2022



S. MeTtoanueckne YKA3aHHA K K3aMeHY

IIporienypa IIpOBEIeHHS »5K3aMeHa OCYIIECTBISETCSI B COOTBETCTBHH C llomoxeHHMeM O
IIPOBEAEHHH TEKYIIETO KOHTPOIA YCIIEBAEMOCTH M ITPOMEXYTOYHOH aTTeCTAIlMM OOYYArOIIMXCS IO
oOpa3oBaTeIbHBIM IIPOrpaMMaM BRICIIIETO O0pa3oBaHHI B CKDY.

B sKk3aMeHaI[MOHHBIH OMJIET BKIIKOYAKOTCS TPH Borpoca (OJHH BOIIPOC JJIS IIPOBEPKH 3HAHHH H
IIBa BOITpOca JUIS ITPOBEPKH YMEHHH H HaBBEIKOB CTYEHTA).

JII1s TIOAT OTOBKH 110 OWIIETY OTBOAHUTELCS 30 MIHYT.

IIpy IOATOTOBKE K OTBETY CTYIEHTY IIPEIOCTABISIETCS IIPABO ITIOJIb30BAHNS CITPABOYHEBIMIA
TadmIaMHu

[IpH IIpoBepKe IPAKTHYECKOT0 3aJaHNs, OIIEHHBAIOTC:

— 3HAHHE ITapaMeTpa,

— ITOCIICAOBATCIIbHOCTE H PAIlHOHAIIBHOCTDE BBITIOIIHCHIA.

CIIMCOK PEKOMEHJIYEMOH JIMTEPATYPBI
OcHoBHAf JIATEpaTYpAa:

1. CrpouTenbHasd MeXaHHKa H MeTallJIMYeCKHe KOHCTPYKIMH MaIllHH . ydyeOHoe Imocolne / B.A.
['moros, A.B. 3amies, B.JO. UrHarroruH. - M. ; bepmmH : upekr-Mema, 2015, - 95 ¢. : miL,
Tali. - bubnnorp. B kH. - ISBN 978-5-4475-5266-4 ;, To xe |OnexkrponHslii pecypc]. - URL:
//biblioclub.ru/index.php?page=booké&i1d=426940 (30.10.2016).

2. BepoSTHOCTHBIE METOABI CTPOHTEIIPHON MEXAaHHKH H TEOPHS HAIAEeKHOCTH CTPOHTEIIBHBIX
KOHCTPYKIIHI : yueGHoe 1mocobue : 2-X vacTax / B.A. Ilmenmuxkuna, I'.B. Boponkora, C.C.
PexyHoB, A.A. Uypakor ; Bomrorpaickuii IOCYIApPCTBEHHBIN aAPXHIEKTYPHO-CTPOHTEIBHEII
YHHBEPCHTET, MHHHCTEPCTBO O0Opa3oBaHHI H HayKH Poccuriickon Dexepanmu. - Bomrorpan :
Bomrorpaackui rocyjapCTBEHHBIN apXHTEKTYPHO-CTPOHTEIBHEIN YHHUBepcHTET, 2015, - Y. 1. -
92 c. : ui1., Ta0m., cxeM. - buomiorp. B kH.. - ISBN 978-5-98276-733-2 ; To xe [ OneKTpOHHBII
pecype]. - URL: //biblioclub.ru/index.php?page=book&id=434827 (30.10.2016).

3. CTpoHTenbCTBO H MeXaHHKa : KpaTkui chpaBouHHK / B.B. JlemeHeB ; MHHHCTEpCTBO
oOpaszopaHnsg H HaykH PoccHiickon Qepepaimn, DefepalbHOE ITOCYAApPCTBEHHOE OIOIKETHOE
oOpa3oBaTeIbHOE VUpeKJEHHE BBICIIEr0 ITPO(ecCHOHAIBHOIO 00pa3oBaHHA « T amMOOBCKII
TOCYIAPCTBEHHBIN TEXHHYECKHII VHHBepcHTeT». - TamMOoB . HMszmaremscreo DI BEOY BIIO
«TI'TYw», 2015. - 244 c. : mn., Tabm., cxeM. - budmnuorp. B kH.. - ISBN 978-5-8265-1392-7 :

To xe | DIeK TP OHHBIH pecypc].
URL://biblioclub.ru/index.php?page=book&1d=444650 (30.10.2016).

JlOMOJIHMT eJILHA A JINTEpaTypa:

1. HemmHeiiHass HHKpeMeHTallbHas cTpoHTelnbHasd MexaHumka / B.B. Ilerpop.M. : HHdpa-
Nrxenepnst, 2014. - 480 c. - ISBN 978-5-9729-0076-3 ; To xe | OnexkrponHsni pecype]. - URL:
//biblioclub.ru/index.php?page=book&1d=234783 (30.10.2016).

2. CrpoHTenbHasd MeXaHHKa IS apXHTeKTOpoB: yueOHHMK : B 2-X T. / FO.D. Cenmmxmii, A.K.
CHHEITBHHK , MuHHCTEPCTBO OOpasopaHusg H HaykH PO, QDeaepallbHOE T'OCYIApPCTBEHHOE
OroJikeTHOe 0O0pa3oBaTelIbHOE YUpeKIeHHEe BBICIIETO IPO(PecCHOHATBPHOIO OOpa30BaHHS
«CaMapCKHH TOCYJApPCTBEHHBIH apXHTEKTYPHO-CTPOHTEINLHBIA VHHBEPCHTET». - (Camapa
CaMapCKHII TOCYIapPCTBEHHBIN apXHTEKTYPHO-CTPOUTEIbHEIN VYHUBepcHTET, 2014, - T.II. - 280
c. : wi. - bubmrorp. B xkH. - ISBN 978-5-9585-0563-0 ; To xe [OnexrponHslii pecypc]. -URL:
//biblioclub.ru/index.php?page=book&id=256149 (30.10.2016).
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MUHUCTEPCTBO HAVKHU U BBICIIIET' O OBPA3BOBAHW I POCCUUCKOU ®E JEPAIIUU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHUE
BLEICIIEI'O ObPA3OBAHMA
«CEBEPO-KABKA3CKUU ®EJIEPAJILHBIN YHUBEPCUTETY

[Iaruropcekuit HHCTHTYT ((roman) CKOY

MeTtoanyeckue yKa3aHHs

TTO BBITTOJTHEHHIO PacYeTHO-Ipa)HIECKOH paboThI
110 JHCLHHITIHHE « CTPONTEIbHAA MEXaHHKA)
JUI CTYAEHTOB HaITPAaBIIEHH S ITOATOTOBKH

08.03.01 CTpouTeIbCTBO
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BBeaenne

Mertoamueckie VyKa3aHHA H 3aJaHHSd I BBITOMHEHHMS PI'P  cTymeHTaMH IO IHCI[HIUIHHE
«CTpOHTEIBHAS MEXaHHKay TI0 HaIIPaBIeHHIO ITOAT0TOBKH OakamaspoB: (08.03.01 CTpoHTEnbCTBRO.
MertoaHueckoe mocoOHe COAEPKHUT BeCh HEOOXOJMMEBIN MaTepHal IS BBOIONMHEHHS PI'P 1o
TUCIIUIUIHHE « CTPOHUTEIIbHAS MEXaHHKa)) .
B TaHHOM METOAHYECKOM ITOCOOHMHM IIPHUBEAEHBI TEMBI H BOIPOCHI I CAMOCTOSTEIBHOIO
H3VUeHNS M BBOTOIHEHHS PI'P.

AJOKYMEHT NoarnnMcAH
SNEKTPOHHOW NOAMUCHLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu;: lLlebayxoea TateAHa AnekcaHgpoBHa

Newncteutened: ¢ 20.08.2021 no 20.08.2022



HpDﬁ,I[EHHDFD MaTCpPHAaJIA.

I.HE.JII:, 3ada'ii 0 PEAJIH3IYEMbIC KOMIICT CHITHHA

YueOHBIM TU1aHOM crielaIbHOCTH 08.03.01 CTpoHTenbCTRO, IIpeAycMaTpHBacTCs Hartncanue PI'P
I10 JUCIHIUIMHE. OTOT BHJ ITHChMEHHOH PaOOTHl BBITIOIHAETCS KaKIbIH T'OJl, TI0 TeEMaM BEIOpaHHBIM

CaMOCTOSITEIILHO. IlepeueHs TeM paspabaThIBAcTCS IIPEIOLAaBaTEIIEM.
PI'P — caMOCTOSTENBHEIH TPYA CTYAEHTA, KOTOPBIH CIIOCOOCTBYET YITIYOJIEHHOMY H3YUEHHIO

Iles1b BBINOJIHSAEMOM PAOOTHI:

- ITIOIIVHHTE CIICIHHAJIbHBIC 3HAHH A ITO EBIﬁpElHHGﬁ TEME]

OcHoBHbIE 3312411 BIIOJIHAEMOI PA0OThL
1) 3aKperieHHe MMOITYYeHHBIX PaHee TEOPETHYECKHX 3HAHHI,
2) BeIpaOOTKa HAaBBIKOB CAMOCTOSTEIILHOH pPaboTHI;
3) BBRISICHEHHE TTOATOTOBJIEHHOCTH CTYJeHTa K Oy AyIIel ImpaKTHYeCKOH padore;
Bech mporiecc HarmcaHus PI'P MOXKHO YCIIOBHO pas3IenHTh Ha CIeIVIOIIHE AT aIlbI:
a) BEIOOP TEMEI H COCTABIIEHHE ITPeJBaPHTEIIFHOIO ITIaHa PadoTHhI,

0) cOop Hay4YHOH HH(OPMAIHH, H3YUYEHHE THTEPaTYPhI,

B) aHAJIH3 COCTABHBIX YacCTeH ITpOOIIeMbl, H3JIOKEHHE TEMBI,
r) o0pa0oTKa MaTepHalla B I[eJIOM.
Tema PI'P BeIOHpaeTcsa cTyIeHTOM caMOCTOSTEIILHO U3 IIPEIOKEHHOTO CIIMCKA TEM.
Iloaroroeky PI'P ciieqyer HauHMHATE C ITIOBTOPEHHS COOTBETCTBYIOIIET O pa3jena yueOHHKa,
yUeOHBIX ITOCOOMI IO JAHHOH TeéMe M KOHCITEKTOB JIEKI[HI IIPOYNTAHHEIX paHee. I pHcTymaTs K
BBITOITHEHHIO PabOTHI 0e3 H3YUeHHSI OCHOBHBIX ITOJIOKEHHUH H ITOHSITHH HAVKH, HE CIIEAVET, TaK KaK B
3TOM CIIy4dae CTYAEHT, KaK IIPaBIIO, INIOX0 OPHEHTHPYETCS B MaTEpHAalle, HE MOKET OTTPaHHYHTh
CMEJKHBIE BOIIPOCHL H COCPEJOTOYNTE BHUMAHHE Ha OCHOBHBIX, IIEPBOCTEIIEHHEIX ITPoOIeMax

pac CMEITPI[BEIEMGﬁ TCMBEIL.

[Tocne BeIOOpa TeMbl HEOOXOAHMO BHHUMATEIFHO H3YUYHTh METOMHYECKHE PEKOMEHIAIIH IO
roaroroBke PI'P, coctaBHTE TU1aH paboThl, KOTOPRIH JOIKEH BKIIFOYATh OCHOBHEIE BOIIPOCHI,
OXBATHIBAIOIIIE B IIEJIOM BCIO ITPOPadaThIBAEMYIO TEMY.

KoMnerennun ooy4aromerocst, popMHpyeMbie B pe3yJIbTATe 0CBOEHH A JHCIHILIHHbI

HarnmMeHOBaHHe KOMIIETEHIHH

Kop, dopMmymipoBKa
KOMITETEHIHH

Kox, ¢opMynHpoRka HHIHKATOPA

[ImarmmpyeMEBle pe3yIbTaTel OO YUEHI S 11O
I CIHILIIHHE (MOIYIIIO),
XapaKTePH3YIOIIHEe 3TAIIk
(hOPMHPOBAHIA KOMIIE TeHIIHIT,
HH/THKATOPOB

[IK-3 CrmocobeH

ITPOBOJHTE PACUCTHOC
00OCHOBaHHE H

W J1-1mx.3 BeiOnpaeT HCXOIHVYIO
HH()OPMAI[HIO H HOPMaTHBHO-
TeXHHYECKHE JOKYMEHTHI IS

CriocoOeH IIpHHHMATh
TEOPETHYECKHE TTOTMOKEHNI K
TpagHIHOHHEIM H HOBEIM
TEXHHYECKHM PEIICHH M
KOHCTPYKIHIT H KOHCTPYKTHBHBIX
CHCTEM, OITPELEIISTE C
HEOOXOMNMEIMH TOYHOCTBIO H
HaJ[e’KHOCTBIO, ITPOYHOCTE
CTPOHTENBHBIX KOHCTPYKIIHH, 3 aHHH
H HHKEHEPHBIX COOPYKEHHII.

KOHCTPYHPOBAHHE BBITOITHEHNS PACYETHOTO

CTPOHTEIIBHBIX 000CHOBaHHS ITPOEKTHEIX PEIlleHHIH

KOHCTPYKIHH 3MaHHH H | 3namms (coOpyKEHH)

COOPYKEHIHIH IIPOMBIIIUIEHHOTO M TPaKAaHCKOr O

IIPOMBIIITIEHHOTO 1 HARHAYCHTLS.

f?’fﬂ?ﬂ?}fm M 1-2mmx3 BeIOHpaeT HOpMaTHBHO-
| e NOKYMEHT MOANWUCAH
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TEXHHYCCKIIC JOKYMCHTEIL, Crioco0eH caMOCTOSTEIIbHO

YCTAHABJIMBAROIIHEC TpEﬁDEﬂHH}I K OCBAHBATL OTJCIIBHBIC
pﬂG‘IéTHDW 000CHOBAHHIO TCOPETHYCCKHE
IIPOCKTHOI'O PCHICHHA 34aHHA TITOIIOAK CHITA CTpGHTEJ’JLHGﬁ

(coOpyKeHHS) IMTPOMBIILIEHHOIO 1 MeXaHHKH.
I'PakJaHCKOIO Ha3HAYEHH.

M J1-3mx-3 BeimmomusgeT coop
Harpy30K H BO3eHCTBHH Ha 3JaHHE
(coopyKeHHE) IIPOMBIIIIIEHHOI O H
I'PakJaHCKOIO Ha3HAYEHH.

N J1-4mx3 BeIOHpaeT MeTOIHKH
pPacyETHOIO 000CHOBAHHS
IIPOEKTHOI'O PeIleHHs KOHCTPYKI[HH
3IaHH (COOPY KEeHH )
ITPOMBIIIIIEHHOTO M I'PaKJJaHCKOr O
Ha3HAYCHHS.

M J1-5mx.3 BeiOupaeT nmapaMeTprl
pPacyeTHOH CXEeMBI 3/1aHHS
(COOpPYKEHH), CTPOHTEIIFHOM
KOHCTPYKITHH 3IaHH S (COOPYKEeHHI)
ITPOMBIIIIIEHHOTO M I'PaKJJaHCKOIO
Ha3HAYEHHS.

M J1-611x.3 BRITTOMHSAET pacyeTsl
CTPOHTEIIBHOH KOHCTPYKIHH,
31aHH I (COOPY KEHH ), OCHOBAaHH S
I10 IIEPBOH, BTOPOH I'PyIIIIaM
IpeielIbHbIX COCTOSTHHIL.

N JI-7mmx-3 CocTaBiseT rpadpryieckoe
o(p opmIIEeHHE TTPOEKTHOM
TOKYMEHTAIIHH Ha CTPOHTEJILHYIO
KOHCTPYKITHIO.

M J1-8mx.3 ObecrieunBaet
Ipe/icTaBIeHHE H 3aIHTY
pPe3yIbTaTOB PadoT IO PaCYeTHOMY
000CHOBAaHHIO H KOHCTPYHPOBAHHIO
CTPOHTEIIFHOH KOHCTPYKIIHH 31 aHH I
(coOpyKeHH ) ITPOMBIIIJIEHHOT O H
IpakIaHCKOr0 Ha3HAYeHH .

2. PopMyIHMPOBKA 3aJaHHA H €0 00beM

Bapmuanr 1

3amaua (3aganme)l - OnpegeneHHe MHOTOITPOIETHOH CTaTHYECKH OIpeAeIHMOH OajIKH.
JIT11 MHOTOITPOJIETHOH CTaTHYECKH OIPEJAeIHMON OanKi TpeOyeTCs:
1. IIpoBEpHTE TEOMETPHYECKYIO HEH3MEHSIEMOCTE CHCTEMEI,
2. IlocTpOoUTE 3ITIOPEI H3THOAFOINIX MOMEHTOBH TIOMEPEYHBIX CIUI  OT 3aJlaHHOH Har Py3KI,
3. IlocTpOUTH IMHHHM BIMSHUSAN 15 3aJaHHOT O CeYeHH S / CTaTHYECKHM CIIOCOO0M;
4. 3arpysHTh 5TH JIMHHH BJIMSHH S 3aJaHHOH BHEIIHEH HAaIrPY3KOH H CPaBHHUTH ITOIYUEHHEIE

DE3VIILTATHI CO 3HAYEHHSMH ODIMHAT 3IIFOD U B 3TOM K€ CEYEHHH B I1.2.

AOKYMEHT NOAMNMCAH =
SNEKTPOHHOM NOAMUCHIO :}EIM 3a4eTHOM KHIKKH (17151 3a04HOI' O
|Ceprudukar: ' 12000002A633E3D113AD425FB50002000002A6 )TO OTJETEHHS).
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[To rmocnegHei 1H(pe BeIOHpaeTcs pacyeTHasg cxeMa (PucyHok Error! No text of specified style
in document..1), 1o mpeamnocne HeH YHCIOBbIe 3HaYeHHT (T a0mmia 1).

Tabmrmaia 1
0 1 2 3 4 5 6 7 S 0
15 23 30 17 14 20 24 16 28 19
10 25 20 60 45 80 30 65 50 40
.......... 11 32 26 23 27 34 19 35 29 10
0.8 1 1.5 0.7 0.5 0.8 2 1 2 2.1
0.6 0.4 1,7 2 1 0.9 1.5 1 1.9 0.5
1 1,8 1 1 2 1 1.6 1 1,1 2.4
1.5 1.6 0.9 0.5 3 1,5 2 1 2.4 1
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PucyHok Error! No text of specified style in document..1

Bapuanr 2
3amaua (3aganie)l - PacdeT TpexmapHHPHOH apKH.
Tpebyercsa onpeaeuTh H3rHOAIOIMHMH MOMEHT M, IOIEPEeUYHYI0 CHIIY () M IPOJOJIbHYIO CHIy N B

ceueHHH K dPKI, IIPOJICTOM .

3amaHHsa BRIOHpATh ITO JBYM IIOCIIEAHHM IMMQpaM CTyAcHYeCKoro OmneTa (3a4eTHOH KHIKKH). 1o

nociiegHeH IH(pe BBIOpaTh CXeMy 3aJaHHs, II0 IIpPeAIlociIeJHEeH YHCIOBBIE 3Ha4YeHHSI (TaOlmHI).
[Ipumep: HOMep cTryaeHueckoro Omnera OII-123456 COOTBETCTBEHHO BapHaHT 3aJaHHI S0, cxema O,
YICIIOBBIE 3HAYECHHST .

[IpeamnocneqHsas
pihpa BapHarTa 0 1 2 3 4 5 6 7 3 9
. 15 17 20 14 19 10 16 18 11 20
21 18 10 30 21 17 15 20 19 11
5 8 3 10 15 9 18 12 22 32
fiM 0,5 0,63 0,54 | 0,39 1.1 0,85 1.4 1 1.4 2
| 033 (0427 | 022 045 [ 0,25 | 0,315 | 0,27 | 0427 | 0,22 | 0,517
0,495 | 0,28 | 0,337 | 0,3 | 0,382 | 0,21 0405 | 0,285 | 0,337 | 0,34
| 0,935 | 0,807 | 0,637 | 0,85 | 0,722 | 0,59 0,76 | 0,807 | 0,637 | 0,977
[, M 2,2 1,9 1.5 2,0 1,7 1.4 1.8 1,9 1,5 2.3
AJOKYMEHT NoarnnMcAH
! 3NEKTPOHHOW Noannceio
-|Cep'rncbuﬂa'r: 12000002A633E3D113AD425FBS0002000002A6
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Bapuanr 3

3amaya (3aganne) 1- OmnpeaeneHHe IeHTPa TSPKECTH CIIOKHBIX (PHIYP

3agaHisa BRIOHPATh IO ABYM IIOCIEIHHM IH(ppaM CTyAeHYeCcKoro OmjeTa (3a4eTHOM KHHIKKH).

[To mocnemHer uudpe BEIOpaTh CXeMy 3aJaHHs, IO IPEMIOCIe HEH YHCIIOBEIE 3HAUYEHHS (TaOIHIIa).

[IpumMmep: HOMep cTryaeHueckoro Omwinera OII-123456 COOTBETCTBEHHO BapHaHT 3aJaHHI 56, cxema O,
Y CIIOBEIE 3HAYEHHST J.

' IOKYMEHT NMOANUCAH ) Ha puc. 1.4.1 - 1.4.25 tpebyercs:
SNEKTPOHHOWM NOANMUCHIO .
Cepruchukar:' ' 12000002A833E3D113AD425FB50002000002A6 AHBIX CTCP/KHAX OT HEHOABHAKHOH HAl'PY3KH B
|Bnapeney: '~ WeBayxosa TatbaHa AnekcaHapoeHa M y371€ TIPSMOIHHENHOrO IT0sIca (PEPMBI;

1
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3. ITOCTPOMTH JTHHHH BITHSAHHS YCIHIHIT I OTMEYEHHBIX CTEPKHEH IIPH «e31e» 110
MPSMOTHHEHHOMY IT0SICY (PEepMBEI;

4. BEIYHCIUTH 10 JIMHUSAM BITHSHHSA YCHIIHNA B OTMCHUCHHBIX CTCPAHAX OT CHII H PC3YIIbTAThI
CPaBHHTDb CO 3HAYCHIAMII }*'CH.'III]IUI:, TITOJIIVHCHHBIMH aHATOITHYCCKI.

McxomHble JaHHBIE IS pacyeTa IIPHHATH COITIACHO BapHaAHTY. I1o npemocneaHeln mudpe
BapHAHTABRIOPATh YHCIIOBEIE 3HAUYeHHI M3 Ta0m. 1.4, 1o rmocineqHen — cxeMy 13 TaOImiIkL 15.

Tabmiia 1.4
Homep 0 1 2 3 4 5 6 7 8 9
EElPHElHTEl
3.5 2 1 15 1.5 1 > | 25 | 35 | 15
15 > |15 075 | .75 2 3 3 2 15
3 5 7 9 10 3 6 | 4 7 5
Tabmmra 15
1 p

3 ] 6

PR S A AN S i
—t Ly !y
7 --::.8
—f N
1 T '
A A A S B I S S
9 I 0
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3.001m1e TpeOOBAHNA K HAMHCAHUIO H 0(pOPMIIECHHIO PAOOTHI

B comepxannu PI'P HeoOXoauMO ITOKa3aTh 3HAHHE PEKOMEHIOBAHHOH JIMTEPATY PRI I10
IAaHHOH TeMe, HO ITPH 3TOM CIIEIYET IIPABIIILHO TTOIb30BAThCS IIEPBOHCTOUYHHKAMH, H30erarh
YPe3MEPHOTr 0 IUTHPOBAHHS. [IpH HCITONMB30BaHMH ITHTAT HEOOXOIHUMO YKA3bIBaTh TOUHEIE
CCBIIIKH Ha HCIIONb3YEMBIH HCTOYHHK: YKa3aHHe aBTOpa (aBTOPOB), HazBaHHe PadOThI, MECTO H
IOl M3MaHHSL, CTPaHHIIEI.

B mporiecce paboThl HaJ IIePBOMCTOUYHHKAMH 11€71eC000pa3HO JAellaTh 3aIliCH, BBITHCKH
a03alleB, IUTAT, OTHOCAIIMXCA K H30paHHOH TeMe. |IpH H3yUyeHHH CIIeI[HaIbHOH IOPHIHYECKOH
JIATEepaTyphl (MOHOrpadHii, cCTaTel, peleH3HH H T.JI. ) Ba)KHO 0OpaTHTh BHUMAHHE Ha Pa3IIMYHEBIE
TOYKH 3PEHHS aBTOPOB I10 HCCIIEAYEMOMY BOIIPOCY, Ha €0 IMIPHBOAHMYIO apI'yMEHTAIHIO H
BBIBOJBI, KOTOPBEIMH OIPOBEPrarOTCS HHBIE KOHIIEITIIH.

Kpome peKOMEHIOBAaHHOH CITEI[HAIbHOM IIMTEPATYPHI, MOXKHO HCITOIB30BATh TIO0YIO
IOTOJIHHTEIILHYIO IIHTEPATYPYV, KOTOpas HeoOXO0aMa IS PACKPHITHS TEMbI KOHTPOJIBHOH
paborhl. ECIH B IIEpHOT HAITHCAHHSI KOHTPOIIbHON pabOoThI OBUTH ITPHHSTHL HOBBIE HOPMATHBHO-
ITPAaBOBBIE AKTHI, OTHOCSIIHECS K H3IaracMoH TeMe, HX HeOOXOIHMO H3YUHTh 1 HCITOJIb30BAaTh
ITPH €€ BHITIOIHEHII.

B xon1e PI'P nmpuBoauTCs IMONMHEIH CHOMmIorpadHIecKHii NepeyeHb HCIIOIb30BaHHBIX
HOPMATHBHO-IIPABOBEIX aKTOB M CIIEI[HAIIBHOM JINTEPATYPHI. JJaHHBIH CITHCOK YCIIOBHO MOKHO
ITOAPA3IEINTh Ha CIEAVIOIIME YACTH:

1. HopMaTHBHO-ITpaBOBEIE aKTHI (JAFOTCS IO HX FOPHANIECKOH CHIIE).

2. YyeOHHKH, yueOHBIE ITOCOOH .

3. MoHorpaduu, yyeOHbIe, y4eOHO-TIpaKTHYeCKHE TTOCOOHS.

4. Ilepuomyeckas reyars.

[TepBoncTouHMKH 2,3,4 maroTcs 110 ang)aBHTY.

OdopmneHne OHOMOrpapHIeCKHX CCHIJIOK OCYIIECTBIIIETCS B CIEIYIOIIEM ITOPSIKE:

1. @amiumis 1 HHUI[HAIEL aBTOpa (KOJUIEKTHB aBTOPOB) B HMEHHTEIILHOM Iajiexe. [IpH
HaIIMYHH TpeX H 0ojIee aBTOPOB JIOITYyCKAeTCs YKa3bIBaTh (PaMIUIHH H HHHITHAJIBL TIEPBEIX ABYX H
n00aBHUTE «H Ap.». ECIIH KHHTa HaITHCaHa aBTOPCKHM KOJUIEKTHBOM, TO CCBIJIKA JIEIIaeTCS Ha
Ha3BaHHe KHIITH U e€ pegakropa. GaMIUTHIO H HHHIHAIIEL PeIaKTopa IIOMEINAOT II0CTIE
Ha3BaHII KHUTH.

2. IlonmHoe Ha3BaHHE MePBOHCTOYHHKA B HMEHHUTEIIBHOM ITaJIeKe.

3. MecTo H3gaHH.

4. I'ox u3maHmsL.

5. O011ee KOIMMYECTBO CTPAaHHI] B padoTe.

CCBUIKH Ha KYPHAJIBHVIO HIIH Ta3eTHYIO CTaThIO JOKHEL COJIep KaTh KPOMe YKa3aHHBIX
BBIIIIE JAaHHBIX, CBEAEHHS O Ha3BAHMH KYpPHAalla WIH Ia3eThl

CCBIUIKH Ha HOPMAaTHBHBIH aKT JENArTCs ¢ YKazaHueM CoOpaHH 3aKOHOAaTe b cTRa PD,
HCKIIFOUEHHE MOI'YT COCTABRIIATh CCHIJIKH Ha POCCHIICKYIO Ta3eTy B TOM CIIy4ae, eCIIH JaHHBII
HOPMAaTHBHEIH aKT eIlle He OoIyOnnKoeaH B C3 PD.

[IpH HCIIOMB30BaHIH IUTAT, HEH, ITpoOiIeM, 3aHMCTBOBAHHBIX Y OTAE/IbHBIX aBTOPOB,
CTaTHCTHYECKHX JAHHBIX HEOOXOAHNMO IIPABHIILHO H TOYHO JIEJIaTh BHYTPH TEKCTOBBIE CCHIJIKH
Ha IIEPBOHCTOYHHK.

CCBUIKH Ha HCITONb3YeMBIE IIEPBOHCTOYHHKH MOKHO JIENIaTh B KOHIIE Ka KON CTPaHMI[EL,
IH00 B KOHIIE BCEH pabOTHL, HyMepallisa MOXKET HAaUHHATECS Ha KaKIOH CTPaHHIIE.

CtpykTypHO PI'P COCTOHT TOIBKO H3 HECKOIBKIX BOITPOCOB (3-6), Oe3 rnaB. OHa
00s3aTeNIbHO JOIKHA COIEPKATh TEOPHIO H IIPAKTHKY PacCMaTPHBAEMOH TEMEL.

4.PexoMeHIalIHH 110 BLINMOJIHEHHIO 3aJaHH A

ACKYMEHT NOANMCAH THHO, TPAMOTHO H pa3z6opurro. OHa
SNEKTPOHHOW NOONMUCHIO > 1P P P '
CepTuddukar: ' 12000002A633E8D113AD425FB50002000002A6 H COJICPKHT Ha3BaHHE BBICIIErO YYeOHOTO
Bnapenew: | Uebayxoea TatbaHa AnekcanapoBHa 'BI, YYEHOE 3BaHHE H CTEIleHbh HAYYHOI'O
JMEP I'PYIHIEL.
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Ha crnegyromieM aucte mpuBoguTcsa cofep:kanue PI'P. OHO BKIrOYaeT B ceOs: BBEACHIE,
Ha3BaHHE BOIIPOCOB, 3aKIIFOUEHHE, CITHCOK JIHTEPATYPHIL.

BrejeHne qomkHO OBITE KpaTKHM, He Oonee 1 crpaHuisl. B HEM HEOOXOMMMO OTMETHTH
aKTYaJIbHOCTh TEMBI, CTEIIEHD €€ HAYYHOH pa3paboTaHHOCTH, IIPeJMET HCCIEA0BAHIS, 1[EIb H
3aJ1auM, KOTOPEIE CTAaBATCA B padoTe. M3ImoKeHHe KaxI0ro BOIIPOca HEOOXOIMMO HayaTk C
HaIIICAHN S 3ar0JIOBKA, COOTBETCTRYIOIIEMY OrTIaBIIEHHIO, KOTOPBII JOIIKEH OTpakaTh
COJIepKaHHe TeKCTa. 3arOJIOBKH OT TEKCTA CIeAyeT OTHEISTh HHTepBaIaMi. KaKIbIH 3arolIoBOK
00sm3aTENBHO JOIKEH IIPEAIIIECTBOBATH HEIIOCPEACTBEHHO CBOEMY TEKCTY. B TOM ciIyyae, Koraa
Ha OYEPETHON CTPAHHUI[E OCTAETCSI MECTO TOIBKO JIJIS 3aI0JIOBKA M HET MECTa HH JJI OJHOH
CTPOYKH TEKCTA, 3ar OJIOBOK HYJKHO ITHCATh Ha CIIEAYIOIIEH CTPAaHUIIE.

M3maras BoImpoc, KaKAbIH HOBEIH CMBICIIOBOH ad3a1] HeOOXOAHMO HayaTh ¢ KPACHOM
CTPOKH. 3aKOHYHTH H3II0KEHHE BOIIPOCA CIEYET BRIBOLOM, HTOT'OM 10 COJIEPKAHHIO JAHHOTO
pasjena.

M3nmoxenne cogepxkanusd BceH PI'P IOKHO OBITH 3aBEPIIEHO 3aKIOYEHHEM, B KOTOPOM
HEOOXOMHMO JIaTh BEIBOJIBI IO HAITHCAHHIO PA0OTHI B IIETIOM.

CTpaHHIBI KOHTPOIBEHOH paboTHl JOKHEI HMeTh HyMepalliio (CKBO3HOI). Homep
CTPaHHIBI CTABUTCS BBEPXY B IIPABOM YITIy. Ha THTYIIBHOM JIMCTE HOMEP CTPAHHUIIEI HE
cTaBHTCS. OINTHMAaIbHBI 00BEM KOHTPOIBHOH paboThl 10-15 cTpaHHI] MAIITHHOITMCHOI'O TEKCTA
(pasmep mpudTa 12-14) yepes MOIyTOPHBIN HHTEPBAI Ha CTaHapTHBIX JTHCTax (popMmara A-4,
OIS BepxHee —15 MM, HIKHee —]1 SMM, JIEBOe —2 5SMM, IIpaBoe —1 OMmM.

B TexcTe KOHTPOIBHOH pabOoTEI HE JIOITYCKAETCS IIPON3BOIIBHOE COKpAIIEHHE CIIOB
(KpoMme OOINEITPHHSTHIX).

[Io BCceM BO3ZHHKIIIMM BOITPOCAM CTYAEHTY ClIeAyeT OO0paIarbcs 3a KOHCYIbTAIHER
ITperofapaTero. CPpoK BEITTOMTHEHHS KOHTPOILHOH PadOTHI OITPEIEISETCS IIPETOfaBaTEIIEM H
OHa JOJIKHA OBITH CllaHa He ITO3JHEE, UEM 3a HeJIeIIr0 JI0 SK3aMeHa. [1o pesyibTaTtaM IpoBEPKIH
KoHTponsHasg paboTa OlleHHBAacTCA Ha 2-5 0aioB. B cnydae oTpHIIATENLHOH OIIEHKH, CTYAEHT
IOIDKEH O3HAKOMHTECS C 3aMEYAHHSIMH H, YCTPaAHHB HEJIOCTATKH, IIOBTOPHO cllaTh padoTy Ha

IIPOBEPKY.

S. I1.1aH — rpaduK BBINOJTHEHHSA 3aaHHA

Ne | DTan BbIIOJIHEHH A 32 JaHH A O0bemM YacoB 151 BLIOIOJTHEHHSA 3aJaHAA (acTp.)

1 2 3 4 5 6 7 8 9 10

BomoJiHeHHe KOHTPOJIbHBIX 3aaHHH
1 [lomyueHne 3aJIaHH Ha | +
YCTAHOBOYHOM 3aHSTHH, aHAJII3
€ro C IpernojgaBareiieM
2 M3yuyeHHe  JIHTEparypel LA + + + + + + +
BBITOITHEHH 34 TaH I
KOHTPOJIFHOH padOTEI
3 BrIOTonHeHHe 3alaHHIT + +
KOHTPOJILHOH padoTHI, eé
opopmITeHHE

6. Kputepun oneHHBaHNA PadOThI
Oyernxa «omauynoy» BEICTABIISIETCSA CTYAEHTY, €CJIH TEOPETHUYECKOE COJIEpKaHHE Kypca
OCROEHO TIOMHOCTRK) _He3 TTNOORTOR: UCUYENTTRIBAIOIIE, ITOCIEA0BATEIIEHO, YETKO M JIOTHYECKH

OOKYMEHT NoarnncAH
SNEKTPOHHOM MOMMACHIO BIISeTCA C 3aJladaMH, EGHPOGE‘IJLHI H IPYTHMH
Ceptudiikar: | 12000002A633E3D113AD425FB50002000002A6 B OTBETE JIOMOIMHHTIEILHBIH MAaTEpHAJIBCE
Bnapeneuic 1+ Webayxopa; Tatbana A\nexcanapoBHa [OJIHEHBI, KA4YeCTBO HX BBIINIOIIHEHHS OL[EHEHO
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yHciIoM OaioB, OMH3KHM K MAaKCHMAaIbHOMY, aHaIH3HPYeT ITOMYyYeHHBIE Ppe3yIbTaTh,
IIPOSBIISIET CAMOCTOSTEIIbHOCTD ITPH BBITOITHEHHH 33 JaHHHH.

Oyenxa «xopouio» BBICTABIIIETCA CTYAEHTY, €CIIH TeOpeTHYeCKOe COjep:KaHHe Kypca
OCBOEHO MOIHOCThI0, HEOOXOAHMbIEe ITPAKTHYECKHE KOMIIETEHIIHH B OCHOBHOM C() OpPMHPOBAHEI,
BCE IIPeIYCMOTPEHHBIE ITPOrpaMMONH OOy4YeHHS y4YeOHBIE 3aJ@aHHs BBIIIOJIHEHBI, KaueCTBO HX
BBITTOITHEHHU S JOCTaTOYHO BEICOKOe. CTYZIeHT TBePAO 3HaeT MaTepHall, TPaMOTHO H ITO CYIIIECTBY
H3JIaraeT ero, He JOITyCKas CYII[eCTBEHHBIX HETOUYHOCTEH B OTBETE Ha BOITPOC.

Oyenxa «yooenemeopumensHoy» BEICTABISETCS CTYAEHTY, €CIH TeOpeTHYECKOe
coJiep’KaHHE Kypca OCBOEHO YacTHYHO, HO ITPOOENsl He HOCST CYIIECTBEHHOIO XapakTepa,
OOIBINMMHCTBO IIPEAYCMOTPEHHBIX ITPOTPaMMOH 3aJaHHH BBIIIOJIHEHO, HO B HHX HMEIOTCS
OHMHMOKH, IIPH OTBETE Ha ITOCTARIEHHBIH BOIIPOC CTYAEHT JOIMyCKaeT HETOYHOCTH, HeJOCTaTOYHO
IIPaBIJIbHBIE (DOPMYIIHPOBKH, HAOIIOJAIOTCS HAPYINEHHS JIOTHYECKOH ITOCIIeOBAaTEIIbHOCTH B
H3JI0KEHHH IIPOrPaMMHOIO MaTepHalIa.

Oyenxa «HeyooenemeopumensHoy BBICTABISETCS CTYAEHTY, €CIIH OH He 3HAaeT
3HAUYHTEJIGHOH 4YacTH ITPOIpPaMMHOIO MaTepHalla, JMJOITYCKAeT CYIIECTBEHHBIE OIIMOKH,
HEYBEPEHHO, C OONBIIMMH 3aTPYAHEHHSMH BBIIOIHIET ITPaKTHYECKHe pabOThI, HeOOXOMHMEIE
IIPAaKTHYECKHE  KOMIIETEHIIHH He  C(QOPMHpPOBAHBL, OOJBIMHHCTBO  IIPeXYCMOTPEHHBIX
IIporpaMMoi o0ydeHHS y4eOHBIX 3aJJaHHI He BBIIIOJIHEHO, Ka4eCTBO HX BBIIIOJIHEHHS OL[EHEHO
YHCIIOM 0aJUI0B, OIM3KHM K MHHHMAJIBHOMY.

7. Ilopanok 3a1MTBI pA0OTbI

[TomyynB mmpoBepeHHYO padoTy, CTYAEHT JOIKeH BHHMATEIILHO O3HAKOMUTHCS C
pelleH3HeH, ITOMETKAMH Ha ITOJISIX M BBIIIOIHHUTE BCE YKa3aHH I HAYYHOI'O PYKOBOJHUTENS. Ecmm
pabora He JOITYILNEeHA A0 3all[UThI, HEOOXOIHMO 03HAKOMHUTECS C PELEH3HEH, T0padboTaTh
KOHTPOJIBHYIO PaloTy, VCTPAaHHB BCE HeJOCTAaTKH, YKa3aHHBIE HaYVUYHBIM PYKOBOIHTEIIEM, H B
HOBOM BapHaHTE CAATh Ha IIPOBEPKY.

B ycTaHOBIIEHHBIH Ka]eIpoil CpOK HCITOIHHTEIL 003aH SIBHTHCS Ha 3aIlfUTy
KOHTPOJIBHOH PaboTEL, HMeS ¢ COOOH ITOCIIEHII BapPHAHT, PEIIEH3HIO HA IIEPBLIH BAPHAHT C
3aMEYaHISIMH PYKOBOIUTENS H 3aUETHYIO KHIHKKY.

[Ipu 3a1muTe CTyIeHT QOKEH OBITh TOTOB OTBETHTH Ha BOIIPOCHI HAYYHOIO
PYKOBOIHTEJIS IT0 BCEH TEME KOHTPOIILHOH PadOTHI.

OrieHKa paloTHI ITPOU3BOAUTCS I10 YETHIPEXOATIBHOH CHCTEME. «OTJIMYHOY, «XOPOIIO»,
«YIOBIIETBOPHTEIIBHOY, «HEYAOBIETBOPHUTEIILHOY. [TOCTIE 3aIIMTEI MTOIOKHTEIIbHAS OL[EHKA
BBICTABJISIETCS B 3aUETHYIO KHIDKKY. 3aIlHINEHHBIE KOHTPOIbHEIE PA0OTHL HE BO3BPAIIAFOTCS H
XpaHATCcsA B (poHIe KadeIpHI.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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CepTtudmkar:
Bnapeneu:

CIIMCOK PEKOMEHJYEMOM! JINTEPATYPHI
OcHoBHas JIUTEpPATYpA:

. CTPDHTEJ]I:-HEIH MCEXdHHKd H MCTAJIJIMYCCKIC KOHCTPYKIIHI MAIITH . WE@HGE rocodue /

B.A. I'moros, A.B. 3ames, B.IO. UrHatroruH. - M. ;| bepnun . J{upekr-Meana, 2015. -
05 c. : mi., Tabn. - bubmiorp. B kH. - ISBN 978-5-4475-5266-4 ; To &e | OnNeKTPOHHBIHI

pecypc]. - URL: //biblioclub.ru/index.php?page=book &id=426940 (30.10.2016).

BepOsSTHOCTHBIE METOABI CTPOHTEIBLHON MEXAHHKH H T€OPHS HAJEKHOCTH CTPOHTEIBHBIX
KOHCTPYKIIHH . yueOHoe 1mocoOHe : 2-X yacTsax / B.A. Ilmennukmna, I'.B. BopoHKoBa,
C.C. PexyHoB, A.A. Uypakop ; Bonrorpackui rocygapCTBEHHBIH apXHTEKTYPHO-
CTPOHUTEIIbHBIN VHHBEPCHTET, MHHHCTEPCTBO O0O0pa3oBaHMSI H HayVKH POCCHICKOH

Qepepanp. - Bomrorpany :  Bonrorpaackmii  roCcyZapCTBEHHBIH — apXHTEKTYPHO-
CTPOHTENBHBIH YHHBEPCHTET, 2015. - Y. I. - 92 c. : mi1., Tadn., cxeMm. - buGmiorp. B KH.. -
ISBN 978-5-98276-733-2 ., To xe |OnekrponHeni pecypc]. -  URL:

//biblioclub.ru/index.php?page=book &i1d=434827 (30.10.2016).

CTpOHTENBCTBO H MeXaHHKa : KpaTKHH cIipaBoYHHK / B.B. JlegeHeB ; MHHHCTEPCTBO
obpaszopaHna M HaykH Poccuiickon @enepaigm, QefepalbHOEe TIOCYIapCTBEHHOE
OroIKeTHOe 00pa3zoBaTelIbHOe YUpekKAeHHE BEICIIETO MTPO(ecCHOHAIbHOIO 00pa30BaHH
«TaMOOBCKHI IrOCYAapCTBEHHBIH TEXHHYECKHI YHHBEPCHTETY. - TaMO0B : M31areinsCcTBO
OI'BOY BIIO «TI'TY», 2015. - 244 ¢. : wi., tabn., cxeM. - bubnuorp. B KH.. - ISBN 978-
5-8265-1392-7 : To Ke | DIIeKTpOHHEBIH pecypc].
URL://biblioclub.ru/index.php?page=book&i1d=444650 (30.10.2016).

JlomoJTHHT eJIbHA A JIATEPATYPA:

. HemmneiHasg HHKpeMeHTalbHas CTpoHTelIbHasa MexXaHnka / B.B. IletpoB.M. : HH{}pa-

HMuxenepus, 2014. - 480 c. - ISBN 978-5-9729-0076-3 ; To xke | OneKTpoHHBIH pecypc].
- URL: //biblioclub.ru/index.php?page=book&id=234783 (30.10.2016).
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