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1 Lenu v 3anaum 0CBOEHNUS AUCLMNVHbI

Llenb uM3y4yeHMss Kypca: UeNbl AUCLUMNAUHBLI SBASETCS C€03[4aTb OCHOBY 06LETEXHUYECKON
NOArOTOBKW CTyAeHTa, HEOOXOAUMYO ANA MOCNeAYHLWEero U3yyeHns cneymanbHbiX AUCLUNINH, a
TaKXXe Haya/lbHble YMEHNA NPOEKTUPOBAHMUA U UCMONb30BAHUSA TUNOBbLIX MEXAHWYECKMUX YCTPOMNCTB
B CBOEl MPodecCcnoHanbHOW AedaTeNbHOCTH.

3ajaun Kypca:

-NoflyyeHne CBeLEeHW/ O pas3NWYHbIX pasfenax MexaHWKW, OCHOBHbIX TunoTesax W MoAenax
NPUKNagHOW MeXaHWKKN 1 rpaHnLax Ux NpUMeEHeHNS;

-npuobpeTeHne MepBUYHBLIX HABLIKOB MPAKTUYECKOro pacyeta, KOHCTPyMpoBaHus, obecrnevyeHus
HaAeXHOCTN MPOCTEALLINX MEXAHUYECKNX YCTPOWCTB;

-caM0o0by4eHune 1 HenpepbIBHOE NpodecCnoHanbHOe CaMOCOBEpPLLEHCTBOBaHME.

OCHOBHbIe 610KV U TeMbl AUCUMUNANHBI: COAEepPXKaHne AUCLUUNANHBI 0XBaTbiBaeT KPYr BONPOCOB,
CBA3aHHbIX C M3YYEHMEM CNeayLWNX pa3nenos:

- aKCMOMbl CTaTWKW; NPUBEAEHME CUCTEM CWA K NPOCTeileMy BWAY; YCNOBUS paBHOBeCUS,
KMHEMATMKa TOYKW; KUHeMaTUKa TBEPAOro Tena; CA0XHOe [ABUXEHMEe TOYKMW; [MHaMUKa
mMaTepuanbHOW TOYKK; 06LLMe TEOPEMbI AUHAMUKN; AMHAMKKA TBEPAOIO Tena;

-OCHOBHbIE MOHATUA TEOPUN MEXAHWU3MOB M MalUWH; OCHOBHbIE BMAbI MEXaHWN3MOB;

-OCHOBHbI€ MOHATUA; METOJ CEeYEHWUN; LeHTpaNbHOe PacTAXEeHUe-CxXaTue; CABUT; reoMeTpuyeckne
XapaKTEPUCTUKMN CeYeHWUli; MPsSAMOA MOMepeyYHbIl u3rnb; KpydyeHue; 3MEeMEHTbl PaulMOHaNbHOro
NPOEKTUPOBAHMSA NPOCTENLLINX CUCTEM.

2. YyebHasa gucunnanHa BXo4MT B NepeyeHb gucumnianH 6asosoin yactu Orl.

3. B pe3ynbTaTe M3yuyeHUs AUCUMNUHBLI 6aKanaBp [AO/HKEH 06naaaTb CreAyHLWMMM
KOMMNeTeHUNAMN:

. CnocobeH pewaTb 3afjayn  nNpogecCMOHaANbHON  [eATEeNbHOCTM  Ha  OCHOBe
NCNOMb30BaHNA TEOPETUYECKUX W MPAKTUYECKUX OCHOB ECTECTBEHHbIX W TEXHUYECKUX
Hayk, a Tak)e MaTemaTuyeckoro annapara (OMNK-1)

. CnocobeH npuHMMATL peweHns B NpodecCUOHanbHOW  cdepe,  MCMNONb3yA
TEOpeTMYEeCKne OCHOBbI U HOPMATUBHYIO 6a3y CTPOUTENbCTBA, CTPOUTENIbHOW MHAYCTPUMN U
XUNNLLHO-KOMMYHanbHOro xossictea (OMNK-3)

. CnocobeH yuvacTBoBaTb B WHXEHEPHbIX  W3bICKAHWAX, HE06XOoAMMbIX  A4Nnf
CTPOMUTENbCTBA U PEKOHCTPYKUUU OOBEKTOB CTPOUTENbCTBA M XUIULWHO-KOMMYHa/bHOIO
xo3aicTtea (OlNMK-5)

. CnocobeH yyacTBOBaTb B MPOEKTUPOBAHUN OOBLEKTOB CTPOUTENIbCTBA W XXUULLHO-
KOMMYHaNbHOro X03f/CTBa, B [MOArFOTOBKE pPacYeTHOr0 U TEXHUKO3KOHOMMWYECKOro
060CHOBaHWIN MX NPOEKTOB, y4YacTBOBaTb B MOArOTOBKE MPOEKTHON LOKYMeHTauuu, B TOM
yncne C  UCNOJSIb30BaHWEM CpefCTB  aBTOMATM3MPOBAHHOIO MPOEKTUPOBaHUA U
BbIYNC/IUTENIbHBIX NPOrpaMmMHbIX Komnaekcos (OMNMK-6)

3HaTb:

-OCHOBHbIE MOHATUA U aKCMOMbl MeXaHWKW, Onepauum C cUCTEMamMU CUA, LEACTBYIOLWMMWU Ha
TBEPAOE Teno;

-MeTO/bl HaXOXAEHNSA peakuunn CBS3EN; 3aKOHbI TPEHUA-KAUeHUS;

-KNHEMATUYeCKNEe XapaKTEPUCTUKM [BMKEHWS TOYKM MpUM  pasNMyHbIX Ccnocobax 3agaHus
OBVKEHUS;

-angdepeHynanbHoe  ypaBHEHME  [ABMXKEHWA  TOYKM  OTHOCUTENbHO  WHepuuanbHOM 1
HenmHepumanbHOlW CUCTEMbI KOOPAMHAT;

-MeTO/bl HAXOXAEHMNA peakUnii CBA3EW B ABMXYLLENCA CUCTEME TBEPAbIX TeN;

-OCHOBHble MeTOAbl MCCNeA0BaHUS Harpy3okK, MepemelleHnii U HanpsXXeHHOo-4ehOPMMUPOBAHHOTO
COCTOSIHMA B 3/1eMeHTaX KOHCTPYKUWIA, MeTOAbl MPOEKTHbIX PacyeToB.



yMeTb:

-COCTaBNSATb YpaBHeHWs paBHOBecus ANS Tena, Haxogsuerocs noj AeicTBUEM MPOW3BOSbHOA
CUCTEMbI CUN;

-HaX0AUTb MOMOXEHNE LIEHTPA TSXKECTU Ten;

-BbIYMCNATb CKOPOCTW, YCKOPEHUs TOUYKM TeN, COBeplUalolMx nocTynaTefbHOe, BpaliaTe/bHOe U
MNOCKOe ABWXEHME;

-BbIYNCNATb KUHETUYECKYIO 3HEPTUI0 MEXaHWYECKOW CUCTeMbI, PaboTy CWA, MPUNOXEHHbIX K Teny
MpY pas3NMYHbIX CyYasX ero ABUXEHUS;

-NPUMEHATb MeTOAbl pacyeTa Ha MPOYHOCTb, XXECTKOCTb U YCTOWYMBOCTb 31EMEHTOB KOHCTPYKLWIA
N CUCTEM;

-NMPOEKTMPOBaTb W KOHCTPYMPOBaTb MPOCTEliliNe 3NEeMEHTbl MallWH, BbIMOMHATL MX OLEHKY Ha
MPOYHOCTb, XKECTKOCTb U ApYyrune KpUTepmum paboTocnocobHOCTU.

BNageThb:

-HaBblKaMW paboTbl C YYeOHOM WM Hay4yHON NUTepaTypoil Npu pelleHUn MpaKTUYecKnx 3agau
MeXaHWKKN, a TaKXe 3N1eMeHTaMu MNPOEeKTUPOBAHUS W WCMOMb30BaHWUA TUMOBbIX MeXaHWYECKUX
YCTPOWCTB B CBOEN MPOdeccnoHanbHOW AesaTeNbHOCTH.



4. O6bem ANCUUNAVHBI N BUAbI y4ebHON paboThbl

4.1. OO6beM gUCUUNINHBLI U BUAbI Y4ebHON paboTbl Mo 04UHON hopMe 06yUeHUSN

Obwas TPYLOEMKOCTb AUCUMMNAMHBI cocTaBnseT 3 3a4yeTHbIX eanHuy (108

4yacos).

Bug y4ebHoi paboThbl
KOHTaKTHble Yachl (BCero)
B ToM uucne:
Nexkunn (J1)
MpakTnueckune 3aHaTma (M3)
CemuHapsl (C)

NabopaTtopHble paboTsl (JIP)

KoHTakTHas pa6oTa B nepuog attectaumm (KPAT)

CamocTosTenbHas paboTa noj  PYKOBOACTBOM

npenogasarensa (CPM)

CamocTosiTeNbHass  paboTa CTyAeHTOB

(Bcero)

B Tom uucne:
PacueTHo-rpagmyeckne paboTbl
Pethepar, foknag

KypcoBoii npoekT(paboTa)

KoHTponb (Bcero)

dopma NPOMEXYTOUHOI aTTecTauum:

(3aueT, aK3ameH)

O6wan TpysoemMKoCTb (Yacbl/3.e.)

Bcero CemecTpbl
yacos/3.e. 2
34,35/ 34,35/
Q95 0,95
17/ 17/
0,47 0,47
17/ 17/
0,47 0,47
0,35/ 0,35/
0,47 0.47
0,35/ 0,35/
0,095 0,095
20/ 20/
0,53 0,53
53,65/ 53,65/
1,49 1,49
3K3aMeH
108/ 108/

3 3



4.2.  OO6bEM AMCUMNNINHBI U BUAbI y4ebHOW paboThbl Mo 3a04HON opme 00yUeHUs

Obwas TPYLOEMKOCTb AUCUUNUHBLI cocTaBnseT 3 3a4veTHbIX eguHuy, (108

yacos).

Bug y4yebHoin paboThbl qaigesz.e. CeMGZCprI
KoHTaKTHbIe yachkl (Bcero) 12/0,34 12/0,34
B TOM umncne:

Nekyun (J1) 4/0,12 4/0,12
MpakTunyeckne 3aHATUs (M3) 8/0,22 8/0,22
CemuHapsl (C)

NabopaTtopHble paboTel (J1P)

KoHTakTHasa paboTa B nepuog attectaumm (KPAT)

CamocTosTenbHas paboTa noj PYyKOBOACTBOM

npenogasarens (CPM)

CamocTtosTenbHaa pab6ota cTygeHToB (CP) 90/2,5 90/2,5
(Bcero)

B Tom uncne:

PacueTHO-rpagmyeckne paboThbl 75/2 75/2
Pedpepart, foknag 15/0,4 15/0,4
KypcoBoii npoekT(paboTa)

KoHTponb (Bcero) 36,5/1 36,5/1
dopma NPOMEXYTOUHON aTTecTaumm:

(3aueT, aK3amMeH) 3K3ameH

O6wan TpysoemMKoCTb (Yacbl/3.e.) 108/3 108/3
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5. CTpyKTypa u cogep>XaHue ANCLUUNANHBI

5.1. CTpyKTypa AucumnavHbl ANns 3a04HOM hopMbl 06yUeHNS

Pasgen gucunninHbl

BeegneHve. Tema 1.1. LleHTpanbHoe
pacTsKeHue-cxartue. Pacuet
CTaTUyecKn OnpefenvMbIX CUCTEM
Mpy PacTHKEHUN-CXKATUM.

Tema 12 MexaHunyeckue
XapaKTepucTUKN MaTeprasios.

Tema 13. PacyeTr cTaTU4ecKu
HeonpeaennmbIX CUCTEM npu
PaCTHKEHNN-CXATUN.

Tema 1.4. CABUT N KpPYYeEHNe.

Tema 15 [eomeTpuyeckune
XapakTepucTUKN  MOMepeYHblX
CeYeHWUI.

Tema 1.6. Mpamoii nonepeyHbIii
n3runo. MocTpoeHne  antop.
HanpsxeHuns npu 4YNCTOM
n3rube.

Tema 1.6. Mpamoi nonepeyHbIin
n3rno. Hanps»xeHuns npu
nonepeyHom wu3rmbe. Pacuer
cTaTuyecKm onpegennmbix
CTEPXHEBbIX cUcTeM npu
n3rube.

Tema 1.7. TllepemeweHue npu
n3rnoe. WHTerpuposaHue
AnddepeHumnansHoro

ypaBHeHUA n3rmba.

Tema 1.7. llepemelleHne npu
nrnbe.  WHTerpasnsl Mopa.
Cnocob6 BepelwarnHa
MpomexxyTouHas atTectauus:
3ayeT B yCTHOW hopme

Bcero:

Tema 1.8. PacyeT cTaTu4yecku
HeonpeaenmMblX  CTEPXHEBbIX
cuUcTeM npu unsruoe.

Buabl yue6HO paboTbl, BK/IKOYas CaMOCTOATENbHYHO
paboTy Y TPYA0EMKOCTb

(B yacax)
- 3
® < C S
- 5 5° 8
X
3-i cemecTp
9
2
) 9
10
9
9
2
10
2 12
2
Vi
10
0,25 375
4 5 0.25 3,75 20
4-i1 cemecTp
2 2 Vi



Tema 2.1. Kocoit n3ruo.
Tema  2.2. BHeLeHTpeHHOE
pacTsaXeHne-cxarue.
Tema 2.3. AHanuns
Hanps)eHHoro n 10
LeopMUPOBAHHOIO COCTOAHMA
B TOYKe Tefa.
Tema 2.4. PacyeT Mo Teopusm 2 2 10
MPOYHOCTMW.
Tema 3.1. Y CTOWYMBOCTb
3/IEMEHTOB KOHCTPYKUMi. Tema 10
4.1. T1pofonbHO-NOMNepeYHbli
n3rmé.
Tema 5.1. Pacyetr 3n1emeHTOB
KOHCTPYKLUWIA, [ABUTAKOLWMUXCA C
YCKOPEHMEM.
Tema 5.2. PacyeTt npu ygapHom 10
[EeCTBUMN HarpysKku.
Tema 6.1. PacyeT 3/1eMeHTOB
KOHCTPYKUMIA  3a npefenamu 10
ynpyroctu. Tema 7.1.
O60n04KHN.
Tema 8.1. MoBTOpHO- 9
nepemMeHHOe Harpy>eHue.
MpomexyTo4Has aTTecTauus: 8,65
3K3aMeH B YCTHOI hopme 0.35

Bcero: 6

10

6 0,35 8,65 a

NTOIo: 10 12 0,6 12,4 181



5.3.

CofepxaHue pasfenos gucumnavHbl «ConpoTUBAeHNe MaTepuanoB», 06pasoBaTe/ibHble TEXHOOMMU. JIEKLMOHHbIA KypC.

HavmeHoBaHMe
TeMbl AUCUMNIIN-
Hbl

BeegeHune. Tema 1.1
LleHTpanbHoe
pacTshKeHne-cxKaTtme.
PacueT cratmyecku
onpesenMmbIx
cucTemM npw
PacTsHKEHUM-
oXaTuu.

Tema 12
MexaHn4yeckune
XapaKTepUCTUKN
MaTepuanos.

TpynoemMk
OCTb
(vacbl /
3au. efl.)

390

CopepxaHne

3-1 cemecTp
BBeegeHue:
-OCHOBHbIe MOHATVS W OMpefeneHus
COMPOTMB/IEHUA MaTEPUAIIOB;
-pacyeTHbIE CXeMbl;
CW/bl BHELLHWE W BHYTPEHHMUE;
-MEeTO/], CeYEHMWIA;
-BHYTPEHHWE YCUINA N HANPSXKEHNS.
Pasgen 1 lNMpocToe conpoTuB/eHye.
Tema 1.1. LleHTpasibHOE pacTsaykeHue u
cxartue:
11.1. HanpskeHus u fgedopmaumu
MPY PaCTSXKEHUN 1 CXKaTUN.
1.1.2. YannHeHns, 3akoH Myka.
1.1.3. BnvsHue Temnepartypbl.
PacueT CcTaTMuyeckn  onpeseumMbIX
CTEP>KHEBbLIX CUCTEM MPU PacTAXEHUM
N oxatum.
Tema 1.2. MexaHuyeckue WCMbITaHUA
MaTepu1aios.
121 [Jnarpavma
YrNepoancToii cTau.
1.2.2. [Junarpamma
HanpsXXeHWIA.

pacTsyKeHUs

NCTUHHbIX

Popmupy
eMble
KoMIMe-
TEeHLUNK

OrK-1,
OI'TK-2,
MK-2

OrnK-1,
OriK-2

Pe3ynbTaTbl 0CBOEHUSA
(3HaTb, yMeTb, BNafeThb)

3HaTb: OCHOBHbIe MOHATUS,
onpegeneHus n JonyLieHns
COMpOTUBNEHNST MaTepuanoB. CyLHOCTb
METOAa CeyeHuit. PacuyeTHble (opmyrbl
0N ONpefeneHns  HanmpshkeHuid 1
Jethopmauuii.

YMeTb:  aHa/M3uMpoBaTb  COAepXKaHue
3aflaHuns, NPUMEHSTb METOZ CEeYeHWA Npu
peLleHnn 3agau.

Bnagets: HaBblKamu COCTaB/IEHNSA
PacUeTHOM CXeMbl 3a/1ayu, OMpeaeneHms

MPOAO/bHLIX  CWM,  HanpskeHun  u
Jethopmaupin.
3HaTb: OCHOBHbIE MexaH1yeckue

XapaKTEPUCTMKM MaTepuasioB, Cnocob ux
MONMYYEHVS U NPUMEHEHNE.

YMeTb:  aHa/M3npoBaTb  AuMarpammsl
NCMbITAHWA  Pa3INYHBIX MaTepuasioB |
(uKcupoBaTb MO HWM  OCHOBHbIE
MeXaHNYecKme XapaKTepUCTUKMN.
BnageTb:  mncnonb3oBaTb  NOMYYEHHblE
[aHHble AN9  OnpefenieHns  pacyeTHbIX
COMNPOTUBNEHWIA MaTepuasnos,
[OMYCKaeMbIX Harpy3oK, HanpsyKeHWin 1

O6pasoBar
eflbHble
TEXHO/O-
rm

Tematunuyec
-Kasl
nekuws,
cnaia-
nekuus

Temartunuec
Kast
nekums,
cnanig-
neKups.



Tema 1.3
CTaTUYECKU
HeonpeaenMmbIxX
CUCTEM npu
pacTsKeHUM-
coKaTun.

Pacuet

Tema 14. Cgsur un
KpYy4eHue.

Tema 15.
"eomeTpuyeckme
XapaKTepUCTUKK
nonepeyHbIX
CeYeHuin.

2/0,055

2/0,055

2/0,055
2/0,055

2/0,055

Tema 13 PacyeT  CTaTn4ecku
HeonpeaenMmbIxX cucTem npu
PACTSXEHUN U CXKATUN.

131 MeTogp! pacKpbITUA

CTaTUYeCKOW HeonpeaeMMOCTH.
13.2. YpaBHeHMs  COBMECTHOCTU

nehopmauuii.

Tema 1.4. CABUT 1 KpyYdeHue.

1.4.1. HanpsxeHus npu casure.
14.2. 3akoH 'yka npu casure.

1.4.3. Pacuer 60/1TOBbIX 7
3aK/1enoYHbIX COEfMHEHUIA Ha Cpe3 K
cMATHE.

14.4. Kpy4yeHue
KPYr/ioro ceyeHms.
1.45. HanpsxeHus n YIbl
MoBOPOTa CeYeHWUd Npu  KpyyeHuu
KPYT/IbIX CTEPXKHEIA.

14.6. 3Onopbl KPYyTALWMX MOMEHTOB.
14.7. Ycnosue  MnpoyHOCTM  Mpw

CTEPXKHEN

KPY4eHunN.

Tema 15. "eomeTpuyeckue
XapaKTepUCTUKN nonepeYHbIX
CeYeHMIA.

15.1. Cratnyeckue MOMEHTbI

M/10LLAAN CEYEHNS.

1.5.2. MOMeHTbI NHepuuu.
153. T[naBHble ocn w
MOMEHTbI MHepLuK.

rnaBHblE

OrnkK-1,
OriK-2,
MK-2

OriK-1,
OrK-2,
MK-2

OrkK-1,
OrK-2

nepeMeLLEHNIA.

3HaTb: MeToAbl PacKpbITUS CTaTUYeCKOl
HeonpeaeIMMoCTH
YMeThb: COCTaBNATb
COBMECTHOCTY
peLLeHnm 3asaq.
Bnapetb: HaBbIKaMu
BHYTPEHHIX CW/OBbIX
HanpsHKeHUIA 7
CTaTNyecku
CTEPXHEBbIX CUCTEMAX.
3HaTb: CyTb cAuWra W KpyyeHus Kak
BAAOB AehopMauun, 3HaTb OCHOBHble
pacyeTHble (hopmysnbl 418 OnpeaeneHus
HaNpsHXKeHWn 1 fedopmauuini npu cagure
N KpyYeHnN.

YMeTb: aHa/M3vpoBaTh 3aJa4n Ha CaBur
N KpydyeHWe, YMeTb CTPOUTb 3Ol
KpYTALLEro  MOMEHTa W OnpefensTb
MaKCUMa/IbHY0 HarpysKky Ha Baj.
BnageTb: HaBblKaMy  OnpefeneHus
BHYTPEHHMX CW/OBbIX (DAKTOPOB  Mpwu
COBWre U KPyYeHWW, pacyeTa Harpysku,
MPOBEPKN NMPOYHOCTU W Nnojbopa ceveHus
3N1EMEHTOB KOHCTPYKLUMM MNpU 3afaHHbIX

YpaBHeHus
Jethopmauiuii npu

onpeaeneHus
(haKTopoB,
Jethopmanyin B
HeonpeaeMbIX

[0MyCKaeMbIX HaNPSHKEHNAX "
Jehopmaupsx.

3HaTb:  OCHOBHble  reOMeTpUYecKue
XapakTepucTvku,  opmy/bl  Ana  ux
onpegeneHus.

YMeTb: NPUMEHATb (hopmy/ibl
onpegeneHus reOMETPUYECKUX

XapaKTepucTuK 7
napansnefbHbIM OCAM.

nepexoga K

BnageTb:  HaBblKaMui onpeaeneHys
Pa3NYHbIX reoMeTpuyecKme
XapaKTepPUCTUKN  CEYEHWIA, MONOXKEHWS

Tematnyec
Kasi
nekups.

TemaTtnuec
Kast
nekums,
cnang-
nekupms

Tematnyec
Kast nekums



Harpy>eHue.

Bcero:
WToro:

6/0,167
10/0,278

Tema 8.1. LiMknnyekoe HarpyxeHue. OrK-2
Ycranocts Marepuana.

8.1.1. YcrasiocTb MaTepuana.

8.1.2. lNpepgen BLIHOCNMBOCTU.

8.1.3. BiusHue pasnnuHbIX (hakTopos

Ha npegen BbIHOC/IMBOCTMK:
MacLUTabHbIN KO3(D(hNLNEHT,
3PEKTUBHBIA KO3(hpuLmeHT

KOHLIEHTpaLMN HanpshkeHA.
8.1.4. PacyeT Ha yCTanoCTb.

UMKIMYECKOM  Harpy>keHuw,  (hakTopsbl,
BAMSIOLLME Ha BbIHOC/MBOCTb MaTepuana.
YMeTb:  CTPOWTb M MOMb30BaThLCA
AvarpamMmmoli BbIHOC/IMBOCTM MaTepuana,
yuMTbiBaTb  (DAKTOPbI, BAMSAIOLIME HA
npesen BbIHOC/IMBOCTMW.

BnageTb: HaBblKamMK pacyeTa Ha
MPOYHOCTb NPU MOBTOPHO-NEPEMEHHOM
Harpy><eHuu.



54.

Ne
n/

10.

12,

MpaKTuyeckKme U ceMUHAPCKME 3aHATUS, UX HAMMEHOBaHMWe, coaep>XXaHue N 06beM

Ne pasgena
ANCUNNNNHDBI
BeegeHue.
Tema 11 LleHTpansHoe

pacTsXKeHue U cxKatume
Tema 13. PacueT craTtnyecku
HeornpeAenMMbIX  CUCTEM  Mpu
PACTSXKEHUN U CXKATUW.

Tema 1.4. COoBuUr 1 KpyyeHue.

Tema 15 "eomeTpuyeckue
XapaKTepuCTUKM rnonepeYHbIX
CeYeHUIA.

Tema 16. MpAMOiA nonepeyHsblii
n3rue.

Tema 1.6. MNpsAmoin nonepeyHbli
n3rue.
Tema 1.7. T[lepemerleHns npu

n3rnoe.

Tema 1.7. T[lepemelieHns npu
n3rmoe.

Bcero:

Tema 1.8. PacuyeT cTaTUyecku

HeonpeseMMbIX — CUCTEM  MpU
n3runoe.

Pa3gen 2. CnoxHoe
COMpPOTMB/IEHNE.

Tema 2.1. Kocoi nsrub.

Tema 2.2. BHeveHTpeHHOE

pacTHKEHNE U CXKaTKe.
Tema 2.4. Pacyer no Teopuam
MPOYHOCTW.

Tema 3.1 YCTOMYMBOCTb
3N1EMEHTOB  KOHCTPYKUMiA. Tema
4.1. MpoAonbHO-NOMepPeYHbIii
n3ruo.

B yacax

HavmeHoBaHVe NPaKTUYeCKUX 1
CEMUHAPCKUX 3aHATUN

3-i1 cemecTp

Pacuet CTaTMyecku onpefennmbIx
CTEPXKHEBLIX CUCTEM TMPU  PACTHKEHUN W
oxatnm. PIP Ne 1

PacueT ctatnyecky HeornpefeMMbIX CUCTEM
npy pacTskeHnn n oxatnm. PP Ne 1

PacueT 3/1EMEHTOB KOHCTPYKLIMIA,
paboTalOWMX B YCMOBMSIX cABUra U
KpyueHus.

PacueTt OCHOBHbIX reoMeTPUYEeCKmX

XapaKTepUCTUK CEYEHNUIA.

MocTpoeHMe 3MHOP  MOMEPEeYHbIX CUM W

n3rnbatolmx  MomeHToB.  OnpegeneHue
ONacHbIX CeYeHWi, NpoBepKa MPOYHOCTYU
Banku.

Pacuet CTaTUYecKU onpeaenMmbIx

CTEPXKHEBbIX CUCTEM MpU M3rube.

OnpefeneHne nepeMeLLeHin npu  m3rnbe
MeToLOM VHTErpMpoBaHms
AnthhepeHLMansHOro  ypaBHEHUA  YNpyroim
NHWKN GasKMW.

OnpegeneHve nepemMeLleHUidi npu  mn3rnoe
rpado-aHa/IMTUYECKUMN MeTOLAMM.

4-n cemecTp

PacyeT CTaTUYecKn HeonpeLenMbiX CUCTEM
npu  m3rnée. Mcnonb3oBaHuWe  crocoba
BepeluarmHa.

PacueT cTaTWyecku OMpefenvMbIX CUCTEM,
paboTaloWwyx B YC/IOBUAX  C/IOXKHOIO
CONpPOTMB/EHUA (kocoit n3ruo,

BHELIEHTPEHHOE PaCTSHKEHNE U CXKaTue).

PacueT  371EMEHTOB  KOHCTpPYKUMiA ¢
CNOMb30BaHNEM Teopwii MPOYHOCTM
(coBMECTHOe JelicTBME KPyYeHUs U 13rnba).

PacyeT  3/1EMEHTOB  KOHCTPYKUMA  Ha
YCTOWYMBOCTb.

PacueT 3/1EMEHTOB KOHCTPYKLWIA B YCNOBUSX
NPOLONbHO-MOMNEPEeYHOro marnba.

O0beM B
yacax/

TPyAOEM-
KOCTb B

3.
3P0

2/0,055

2/0,055

2/0,055

6/0,167

2/0,055

2/0,055



13.

14.

15.

16.

Tema 5.1. Pacuer 3n1emMeHTOB
KOHCTPYKUMIA, ABuraroLumxcs ¢
YCKOPEHUEM.

Tema 5.2. Pacuet npu ygapHom
[eVCTBUN Harpy3Ku.

Tema 6.1. PacyeT 3/1emMeHTOB
KOHCTPYKUMIA 33  npegenamu
ynpyroctu. Tema 7.1. O60104KN.

Tema 8.1. NoBTOPHO-NEepeMeHHoe
Harpy»eHue.

Bcero:

NToro:

5.5.

[vHamuuecknin  pacyeT. PacueT 3neMeHTOB
KOHCTPYKLMIA, ABUTAIOLLMXCA C YCKOPEHNEM.

OvHamunuecknii  pacyeT. PacyeT aneMeHTOB

KOHCTPYKUMIA  MpU  yAapHOM  [eicTBUM
HarpysKku.

PacyeT  9/M1EMEHTOB  KOHCTPYKUMIA  3a
npegenaMmn ynpyrocTu.

PacyeT  CMMMETPWUYHbLIX  060/104eK MO

6e3MOMEHTHOI TeopuMn.

BbIHOCMBOCTb  3/1EMEHTOB  KOHCTPYKLIWIA.
Oco6eHHOCTM  OnpeAeneHnst BbIHOCAUBOCTYU
KOHCTPYKTMBHbIX 3/1EMEHTOB

NabopaTopHble 3aHATUS, UX HaMEHOBaHKeE 1 06beM B Hacax

JlabopaTopHble 3aHATWS YYeOHbIM NIaHOM He NpPesyCcMOTPEHbI

5.6.

MNpuMepHast TeMaTUKa KypPCOBbIX MPOEKTOB (paboT)

KypcoBoiit npoekT (paboTa) y4ebHbIM NaHOM He NpeayCMOTPEH.

5.7.

CamocToaTenbHasa paboTa oby4aroLnxcs

Copep>xaHune 1 06bemM CaMOCTOATENIbHOM PaboTbl 00yyatoLMXCcs

Pa3genbl 1 TeMbl paboyei

nporpaMmbl
CaMOCTOSITE/TbHOI O
n3y4yeHus
BeepeHue. Tema 11
LleHTpanbHoe pacTsykeHue-
ckKatue. PacuyeT cTaTU4ecku
orpefeNMMbIX  CUCTeM  Mpu
PaCTKEHNN-CXATUMN.
Tema 12, MexaHu4yeckune

XapaKTePUCTUKA MaTepUaoB.

Tema 1.3. PacyeT cTaTUYecku
HeonpeenMMbIX CUCTEM MNpU
PaCTSHXKEHUUN-CXATUN.

Tema 14. Cosur v KpyyeHue.
Tema 15 [eomeTpuyeckue
XapaKTepucTUKN  MNorepeyHbIX
CeYEeHUIA.

Tema 16. Mpsamoit
NonepeYHsbIii n3rmo.
MocTpoeHune antop.

lMepeyeHb gOMaLLHMNX

3afjaHNiA 1 pyrux Cpoknu
BOMPOCOB /151 BbIMO/He-
CaMOCTOSATE/IbHOIO HYA
N3yyeHus
3-i cemecTp
KOHCMEKT TeMmb!.
PelleHne 3afa4 Mo Tewme. CEHTAOPb
PTP Ne1 (3agaun 1.1, 1.3)
KoHCNeKT Tembl.
OCHOBHble  MexaHWYecKue CEHTAOPb-
XapaKTepucTukm, 7
onpegeneHue
KoHcneKkT Tembl. PelueHve
3agay no Teme. PTP Nl CEHTAGPbL-
(3apava 1.2) OKTA6pPb
KoHcnekT Tembl. PelleHue
3agay no teme. PP No2 OKTS6pb
KoHcnekT Tembl. PelleHue
3agay no teme. PP Ne 3 OKTAGPb
KoHCNekKT TeMbl.
MpaBuna NocTpoeHWs antop OKTA6Pb -
HOAGPb

2/0,055

6/0,167
12/0,333

O6bem B
yacax/
TPYLOEMK
OoCTb B
3.e.

9/0,278

9/0,278

10/0,278

9/0,278

9/0,278

10/0,278



10.

11.

12.

13.

14.

15.

16.

17.

18.

HanpskeHna  npu  4mcTOM
n3runoe.

Tema 16. Mpsamoli
MonepeyHbIi 3ruo.

HanpspkeHns npu nonepeyHom
n3rmbe. PacyeT cTaTUYeCKM
ornpejenuMbIX  CTEpXHeBbIX
cucTeM npu n3runoe.

Tema 1.7. lNepemeLeHve npu
n3runbe. WHTerpmposaHue
AnddepeHLmanbHOro
ypaBHeHUs u3runoa.

Tema 1.7. lMepemelyeHne npu
nm3rnmbe. Wuterpansl  Mopa.
Cnocob BepewiarnHa

Bcero:

Tema 1.8. PacueT ctaTnyecku
HeonpeLeIMMbIX CTEPXKHEBbIX
CUCTEM MNpW M3runbe.

Tema 2.1. Kocoit 13runé.

Tema 2.2. BHeueHTpeHHoe
pacTsXKeHue-cxKaTme.

Tema 2.3. AHanus
HanpsXXeHHoro "
LedopMrpoBaHHOIro

COCTOAHVA B TOUKE Tefa.
Tema 2.4. PacyeT no Teopuam
MPOYHOCTHN.

Tema 3.1.  YCTOWYMBOCTb
3MEMEHTOB KOHCTPYKLWIA.
Tema 4.1. MpogonsHo-

rnonepeyHbIn 13rub.

Tema 5.1. PacyeT 3nemeHTOB
KOHCTPYKLWIA, ABMTALOLLMXCA C
YCKOPEHUEM.

Tema 5.2. Pacuer npu
YAAPHOM AENCTBMMN Harpy3Ku.

Tema 6.1. PacuyeT 3nemeHTOB
KOHCTPYKUMIA 3a npeaenamu

YNpyrocTtu. Tema 7.1
O60/104KM.
Tema 8.1 lMoBTOpHO-

MepeMeHHOe Harpy>KeHue.

Bcero:

PeLueHue 3anay no Teme.

KOHCNEKT TEMbI.
PTP Ne 4. PelleHune 3agay
Mo Teme.

KOHCNeKT Tembl.
WHTerpuposaHue
AndhepeHLMaIbHOro
ypaBHeHUs n3rnoa.
PewueHve 3ada4 no teme.
KOHCMeKT Tembl.
OnpegeneHve
nepeMeLLeHnii  crnocobom
BepeLuervHa. PeLueHne
3aday no Teme.

4- cemecTp
KOHCNeKT Tembl.
MeTtog cun.
Wcnonb3oBaHne  criocoba
BepeLarvHa. PeLueHne

3aday o Teme.
KOHCNEKT TeMbl.

PTP Ne 5. PewleHne 3agay
Mo Teme.

KOHCNeKT Tembl.

Matpuupl  Hanps>keHWin 1
Jethopmaupin. PeLuexue
3afiay o Teme.

KOHCNeKT Tembl.

PeweHve 3aga4 no Teme.
PIP Ne 6.

KOHCMeKT Tembl.

PP Ne 7. PewleHne 3agay
Mo Teme.

KOHCMeKT Tembl.
PelueHve 3agay no Teme.

KoHCNEKT TeMbI.

PP Ne 8. PeweHve 3agay
Mo Teme.

KOHCMEeKT TeMbI.

PeLueHne 3aga4 no teme.

KOHCNEeKT TeMbl.
OCHOBHbIe XapakTtepuc-
TUKN UMKna. Mpegen

BbIHOC/IMBOCTU (UCMbITaHWe
Ha BbIHOC/IMBOCTb)

HOSI6Pb

Hos6psb -
[eKabpb

feKabpb

(heBpasib

(heBpasib

thespasb -
mapT

MapT

MapT

MapT -
anpernb

anpesb

anpesb - Mai

Malii

12/0,333

12/0,333

10/0,278

90/2,5

12/0,333

10/0,25

10/0,25

10/0,25

10/0,278

10/0,25

10/0,278

10/0,278

9/0,25

91/2,528



6. MepeyeHb y4ye6HO-MeTOANYECKOIO 06ecrnevYeHNsa A1s cCamoCTOATEIbHOM
paboTbl obydaroLmxca no gucymnnmHe (Mogynio).

6.1. MeToanueckmne ykasaHus (COGCTBEHHbIe pa3paboTKin)

1. Y4yebHO-MeTOAMYECKOE NOCOOMe NO TEOPEeTUYECKOW MexaHUKe [DNeKTPOHHbIN pecypc]: ans
CTYZEHTOB TeXHMYECKMX cneynansHocTel / [cocT. P.I'. HagbipoB]. - Maiikon: MarapuH O.I.,
2016. - 108 c. - Pexxum poctyna: http://lib.mkgtu.ru:8002/libdata.php?id=2100003095

2. YuebHO-MeTOAMYeCKoe nocobue no TeopeTUYeCcKo MexaHuKe [SNeKTPOHHbIW pecypc]: Ans
CTY[LEHTOB BbICLUIMX YyUYeOHbIX 3aBefleHNn TeXHUYeCKUX cneuunanbHoctel / [cocT. P.I".
Hagbipos]. - Maiikon: MarapuH O.I"., 2016. - 120 c. - Pexxum goctyna:

http://lib.mkgtu.ru: 8002/libdata.php?id=2100018896

6.2. JluTepaTypa Ans caMOCTOSITeNIbHOI PaboThl

1 MpuKnagHas mexaHuKa [DNeKTPOHHbIA pecypc]: yuebHoe nocobue ansa By3oB / B.T. baTneHkos u ap. -
M.. PMOP. WVH®PA-M, 2016. - 288 c. - OBC «Znanium.com» - Pexum aoctyna:
http://znanium.com/catalog.php?bookinfo=219428

2. MNpuknagHas mexaHuKa [3neKTpoHHBbIV pecypc]: yuebHoe nocobue ans By3os / B.T. baTueHkos u ap. -
M.: PUOP: WNH®PA-M, 2016. - 339 c¢. - OBC «Znanium.com» - Pexum pgoctyna:
http://znanium.eom/catalog/product/l 021436

3. lMpuknagHas MexaHnka. B 2-x 4. Y. 1 OcHoBbl pacyera, MPOEKTUPOBaHMSA WU MOLENMPOBaHUSA
MEeXaHU3MOB [ONeKTPOHHbIA pecypc]: yuebHuk / A.H. Co6ones u gp. - M.: KYPC: IH®PA-M, 2016. -
224 c. - 3bC «Znanium.com» - Pexxum goctyna: http://znanium.com/catalog.php?bookinfo=550577

4. MpyknagHaa mexaHnka. B 2-x 4. Y. 2. OCHOBbI CTPYKTYPHOI0, KMHEMaTU4ecKoro u AMHaMn4eckoro
aHasm3a MexaH13MoB [DNeKTPOHHbINA pecypc]: yuebHuk / A. H. Co6ones u ap. - M.: KYPC : UHDPA-M,
2016. - 160 C. - 3BC «Znanium.com» - Pexkum foctyna:
http://znanium.com/catalog.php?bookinfo=550572

5. CenuBaHoB, tO. T. MpuknagHas MexaHvka [OneKTPOHHbIA pecypc]: yuebHoe nocobue / HO. T.
CenunBaHoB. - Tamb0B: TaMOOBCKMIA rOCY[apCTBEHHbIN TeXHUYeCKUi yHueepcuteT, 36C ACB, 2016. -
80 c. - 3BC «IPRbooks» - Pexxum goctyna: http://www.iprbookshop.ru/85941.html

6. BapgaHsH, [.C. lMpuknagHas MeXaHuKa: MPUMEHeHMe METO0B Teopuu Mogobus u aHanmsa
pa3MepHOCTEN K MOAENVMpOBaHWIO 3afla4 MeXaHVWKU AedopMyvpyeMoro TBepAoro Tena [SNeKTPOHHbIV
pecypc]: yyebHoe nocobue/ BappaHsH .C. - M.: MH®PA-M, 2016. - 168 c. - 3bC «Znanium.com» -
Pexkum goctyna: http://znanium.com/catalog.php?bookinfo=533262

7. MpuknagHas MexaHWKa [AneKTpoHHbIN pecypc]: yyebHoe nocobue/ X.C. MNymeposa [u gp.]. - KasaHb:
KasaHCKuiA HaumMoHabHbIA MCCNefoBaTeIbCKUA TEXHOMOMMYeCKin yHmuBepcnTeT, 2016. - 142 c¢. - 36C
«IPRbooks» - Pexxum goctyna: http://www.iprbookshop.ru/62001.html

8. bopuceHko, J1.A. Teopus MeXaHW3MOB, MalUMH U MaHUMYNATOPOB [SNEKTPOHHbLIN pecypc]: yvebHoe
noco6ue / J1.A. bopuceHko. - M.: UH®PA-M; MH.: HoBoe 3HaHue, 2016. - 285 c. - 3BC «Znanium.coms»
- Pexxum poctyna:, http://znanium.com/catalog.php?bookinfo=369685

9. lNypesuy, KO.E. [eTany MallMH 1 OCHOBbI KOHCTPYuMpoBaHus: yuebHuk/ HO.E. Typesuy, M.I. Kocos,
A.l". Cxuptnaase. - Mocksa : Akagemus, 2016. - 592 ¢

GO BAD
C enervorexoii MITTY

—77 -— [Camycosa E.E./


http://lib.mkgtu.ru:8002/libdata.php?id=2100003095
http://lib.mkgtu.ru:_8002/libdata.php?id=2100018896
http://znanium.com/catalog.php?bookinfo=219428
http://znanium.eom/catalog/product/l
http://znanium.com/catalog.php?bookinfo=550577
http://znanium.com/catalog.php?bookinfo=550572
http://www.iprbookshop.ru/85941.html
http://znanium.com/catalog.php?bookinfo=533262
http://www.iprbookshop.ru/62001.html
http://znanium.com/catalog.php?bookinfo=369685

8. MywmopueB, A.H. COOpHMK 3aga4y M0 COMPOTUB/EHWIO MaTepuanoB [NeKTPOHHbIA pecypc]:
yuebHoe nocobue / A.H. Mymopues, E.A. ®ponos. - M.: ®opym: MHDOPA-M, 2015. - 112 c.-
3BC «Znanium.com» - Pexxum gocTyna: http://znanium.com/catalog.php?bookinfo=:494537

9. ConpoTuB/eHVe MaTepuaioB C OCHOBamMM TEOpPWUM YMNPYrocT W MAACTUYHOCTW: YYeOHWK /
B.V.AHgpees n ap.; nog pes. I.C. BapgaHaHa, H.M. Ataposa. - M.: UIH®PA-M, 2014. -512 c.-
OBC «Znanium.com» - Pexxum goctyna: http://znanium.com/catalog.php?bookinfo=448729

7. ®OH/A OLEHOYHbIX CPeACTB A1 NPOBEAEHNA MPOMEXYTOUYHON aTTecTauun
obyyaroLwmnxca no gucumnavHe (Mogynio)

7.1. TepeyeHb KOMMETEHLWUI C yKasaHMEM 3TanoB WX (HOpPMMpPOBaHUSA B MpoLecce
0CBOeHMs1 06pa3oBaTe/ibHOM NMporpamMmmbl

Jrarnbl
(hOpMMpPOBaHUA
KOMMeTeHLNN HanmeHoBaHWe yuyebHbIX AUCUMUMIVH, (HOPMUPYIOLLMX KOMMETEHLMN B
(Homep cemecTpa npoLiecce 0CBOeHNs1 06pa3oBaTesIbHOM NporpaMmbl
COrnacHo
y4ebHOMY niaHy)
390
OMMK-1 cnocobHOCTb 1CMO/Mb30BaTh OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX ANCLUMINH B
NPOECCUOHANBbHOM LeATeNbHOCTH, NMPUMEHATb MeTO/bl MaTEeMaTMNYeCKOro aHanmsa u
MaTeMaTWUYeCKOro (KOMNbITEPHOr0) MOLENMPOBaHNSA, TEOPETUYECKOTO U IKCNEPU/IIOH T a/IbHOr0

nccneaoBaHus
12,3 Maremartumka
1 Xumus
1,2 dur3nkKa
3 2Konorus
3 TeopeTnyeckas MexaHunka J
4 TexHu4yeckass mexaHuka
3,4 ConpoTwuBieHne maTepnanos
6,7 CtpouTenbHas mexaHVKa
5 XvMnSA BSXKYLLIMX MaTeprasion
8 HayuHo-uccnegosatensckas pabota
9 MpeaaunioMHas NpPakTUKa 415 BbIMONHEHWS BbIMYCKHON KBaNM(MKaLOHHOA
paboTbl
9 MoAroToBKa K cAade U chaya rocyfapCTBEHHOMO 3K3ameHa
9 MoAroToBKa K Npoueaype 3amTtbl U nNpoLedypa 3awyTbl BbIMyCKHON

KBaIM(hMKALIMOHHOI paboTbl


http://znanium.com/catalog.php?bookinfo=:494537
http://znanium.com/catalog.php?bookinfo=448729

7.2. OnwucaHue NokasaTesieil U KPUTEPUEB OLEHMBAHUSA KOMMETEHLMIA HA pa3/IMUHbIX 3Tanax ux popMMpoBaHUS, ONMUcaHne LIKabl

MnaHvpyeMble pe3y/ibTaTbl 0CBOEHUS
KOMMEeTeHLMN

OLIeHMBaH WS

KpuTepum oLeHMBaHNSA pe3y/ibTaToB 00yyeHUs

Hey0BEeTBOPUTESb-
HO

YAOBIETBOPUTESIBHO XopoLuo

OT/INYHO

HavnmeHoBaHMe

OLIEHOYHOI 0
cpeacTea

OMK-1 cnocobHOCTb 1CMO/b30BATb OCHOBHbIE 3aKOHbI CTECTBEHHOHAYYHbIX AUCLUMNINH B NPOECCUOHAIBHONW AeATENbHOCTY, NPUMEHATb METO/b!
MaTeMaTWNYeCKoro aHaimsa nmaTemaTUYecKoro (KOMrbiTEPHOr0) MOLENMPOBaHNS, TEOPETUYECKOTO U 3KCMEPUMEH Ta/IbHOTO UCCIef0BaHNSA

3HaTb: Hay4YHO-TEXHUYECKYHO
MHOPMALMIO, MPUHLMMBLI MPOEKTUPOBAHNS
30@HWIA, COOPYXKEHWIA, MHXEHEPHbIX CUCTEM
1 060py0BaHUSA, TEXHONOT U
MPOM3BOACTBA Pa3/INYHbIX BUA0B
CTpOUTENbHBIX paboT

YMeTb: -pa3pabarbiBaTth NniaHbl (CETeBbIE,
06bEKTOBbIE, Ka/leHAAPHbIE) CTPOUTEILHOTO
MPOW3BOLCTBa, UCMO0/b30BaTb OCHOBHbIE
3aKOHbl eCTeCTBEHHOHAYYHbIX AUCUMMNINH B
NpoeccroHaIbHONM LeATeNIbHOCTH; YMETb
BbISBUTb CTECTBEHHOHAYUHYHO CYLLHOCTb
npo6sem, BOSHMKAIOLMX B X0
NpoeCcCUOHaIbHON LeATeNbHOCTH,
MpUB/EeYL ANA UX peLleHms
COOTBETCTBYHOLLMNIA (PU3MKO-
maTtemaTU4ecKuin annapar.

BNAfETb: METOAaMU MIaHMPOBaHUS 1
KOHTPO/1S BbIMNO/IHEHUS! NOATOTOBKUA U
060pyL0BaHMs y4acTKa CTPOUTENLCTBA,
MNaHNPOBaHWS CTPOUTENBHOTO
MPOM3BOACTBA Ha yYaCTKe CTPOUTENLCTBA;
OCHOBHbIMU 3aKOHaMW FeOMETPUYECKOTO
(hopMMpOBaHUs NOCTPOEHMS 11 B3aMMHOIO
nepeceyeHnss Mogeneld NI0CKOCTH 1

®parmeHTapHble HenosnHble 3HaHUA CdopmmpoBaHHble,

3HaHWA HO cofepxKatLme
OTAe/NbHbIE MPOGesbl
3HaHWA
YacTuyHble ymeHuns HenosHble ymeHuns YueHus  NOJ/Hble,
[onycKatoTcs

HebonbLUME OLUNOKM

YacTuyHoe BnageHne  Hecuctematuyeckoe B cuctemaTyeckom
HaBbIKamu NpYMeHEeHVE HaBbIKOB NpUMEHEHNN
HaBbIKOB
[lONyCKarTCA
npooGens

CdhopmmpoBaHHble
cucTemMaTyeckue
3HaHWs

CdhopmmpoBaHHbIe
yMeHus

YcnewHoe u
cucTeMaTnyeckoe

nprUMeHeHne HaBbIKOB

KOHTPO/bHasA
paboTa, 3alWmTa
pacyeTHO-
rpagpmyeckmx
paboT,  TecTbl,
MUCbMEHHbIN
onpoc,
pedepatsl,
LOKNaabl,
3K3aMeH



7.3. TrnoBble KOHTPO/IbHbIE 3a4aHNSA N UHble MaTepuasbl, He06X0AMMble AN1S
OLLEHKW 3HAHWM, YMEHWI, HaBbIKOB 1 (M/1M) ONbITa AeATEeNbHOCTU, XapaKTepusyoLnx
aTanbl (H)OPMUPOBAHUSA KOMMNETEHL M B NpoLecce 0CBOEHMA 06pa3oBaTes/ibHOMN
nporpammbl

3agaHnAa 4N KOHTPO/IbHON paboThbl (MPMBEAEHO HECKO/IbKO BapyaHTOB)
BapuaHT 1 (3-i1 cemecTp)

1) Onpefenutb HanpsXXeHUs N YAJIMHEHUS B KaXKIOM
60 KH 20 K 20 1 Yy4yacTKe CTa/IbHOrO CTEPXKHA MOAY/b Yrpyroct ctanu
1 ™ 2 ™ 1lm Ec=2"10n Ma. Mnowags ceveHns A=4 cm2
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2) OnpegennTb BHYTPEHHWUE YCUUA U HANPSHKEHNS B KXKOOM YUYACTKE CTEXKHA., ™ A mefb
Ec=2- 10mna, EMeg=M Onlla, a=0,5m, F=20kH, A=10cm2.

M2k ME2kHv MP3kHv vk veOkHv 3) Ha cTanbHoi Ban yepes
NATb LUKMBOB MNepefaeTcs KPyTAWMA MOMEHT.
MocTpoutb  3MOPY  KPYTALErO0  MOMEHTa,
nogobpare ceyeHue Bana npu [T]=90 Mrla.
OnpegenvTs BENMUMHY Yyria MoBopoTa JIeBOro
TOPLIEBOr0 CeYeHWs OTHOCWUTENIbHO MpPaBoro.

Mogynb caura G=810mMa.

4) OnpegennTb, Kak M BO CKOMbKO pa3 M3MEHATCA OCEBble MOMEHTbI WMHepLuu MPsAMOYro/ibHOro
CeYeHuns,ecnu ero
a) BbICOTA YMEHbLUNTCA B 2 pa3za?
6) LUunpuHa yeennuntca B 3 pasa? [okasaTb paccykaeHue (B 06LLeM Buae).

BapuaHT 2 (5-1 cemecTp)
F 1 Mogobpatb npamoyronbHoe (h/b=2) ceuveHve pepeBAHHOrO

CTEPXKHS, MoABepratoLlerocs AencTBuio  cunbl  F=3kH, nunua
[eNCTBMS KOTOPOM CcOCTaBnseT C BepTuKanbio yron 30°, 1= wm,

=
®» =X

q 1= [a]=10 MMa.
2) OnpegennuTb  HEOOXOAMMYIO  TOJMLUMUHY 60  cTanbHol nosochl
WMPUHOA 24 CcM,  pacTaruBaemon  AByMs napainebHbIMM  ee  ocu
cunamm 120 KH, NpUNOXKEHHbIMW TOCpefuHe ee TO/ILLUMHBI Ha paccTosiHMKU 6
CM OT Kpas nosockl; f0]=180 MMa. 240
3) Cn/oWHON CTaNbHOM Basl KPYrnoro MornepeyHoro CeyeHus B

ONacHOM CeYeHWN MOoABepraeTcs AENCTBUIO KPYTAWEro MoMeHTa Mz=14
KHM, 1 n3rmnbatowiero momeHta Mx=12 kHwm. W3 ycnoBmsi NpoyHOCTM MO
TPeTbel TeOPUM MPOYHOCTM, OMpeaeMTb HeoOXOAWMbIA AMameTp Baa,
ecnn gonyckaemoe HanpskeHve [0]=80 Mlla.



4) Kakoe 13 Tpex CeYeHWn CTepXKHeNn Hanbonee BbIFrOAHO C TOUKM 3peHns n3rnba? Jokaxute. A
C TOYKM 3PEHNA PaCTHKEHUS (CXaTums)?

TecTbl
Tema: NpocToe 1 C/I0XKHOE COMPOTUBIIEHNE
BapuaHTt 1
1 Kak Ha3biBaeTcAa CrnocobHOCTb TBepAbIX Ten COMPOTUMBAATLCA BHELIHUM Harpyskam, He
paspyLuanck?
)] MPOYHOCTBIO 3) XXeCTKOCTbIO
2) YCTONYMBOCTHHO 4) BbIHOC/IMBOCTbHO
F 2. Kakoe ycunve geiicTByeT B ceveHun A-A?
1 F. 3) —3F.
2) 3F. 4) Hukakoe.

3. Onpegennte  BWA  9MIOPbl  KPyTALIEro  MOMeHTa
NpeLCcTaBNeHHOro Bana.

3)

4)

4. Kakyto BefIM4MHYy pacCUMTbIBAlOT, CHAB MOKa3aHue ro
JmarpaMme B yKa3aHHOM Touke A?
1 npeaen NPonopunoHanbHOCTU
2) npegen TeKy4ecTu
3) npegen ynpyroctu
4) BPEMEHHOE COMPOTUB/IEHNE

5. YKaXuUTe YnCio NAOCKOCTER cpesa Ang 601Ta, NPUBEAEHHOrO

Ha pUCYHKe

1 1 3) 2.
2) 3. 4) 4.

Kakune HanpsykKeHUs LeicTBYIOT B TOUKe 1ceveHusi A-A 6ankun?

1 [EVCTBYIOT HOPMaJ/IbHbIEe O U KacaTe/lbHble T HarpshKeHUs.
1 A K 2) [EVCTBYIOT KacaTe/lbHble HanpsXKeHus T.
- 3) [EVCTBYIOT HOPMa/IbHbIE HaNPsXKeHUs a.
ra- 4) HET HanpsOKEHNIA.
7. Mo kakoi chopmyne MPOBOAST MPOBEPKY MPOYHOCTM
cTepxHA BC, uMeroLlero pasHble JOMyCKaemble Hanps>KeHus
Ha pacTskeHune [op n cxatue [00H?
1P JIPA 1 o<ar. 3) a<[op.
2) a<[ooN. 4) o<any
8. Kakoil Buf MMeET antopa M3rnbaroLero MoMeHTa Ans yKasaHHON 6ankun?
1) 3aniopa 4. 3) Antopa 2.
2) Aniopal. 4) 3Antopa 3.

ML bb.



9. Kakoii Bug WMeeT opma MnoTepu YCTOMYMBOCTU MPU  CXKATUK
YNPYroro CTEPXKHS, NOKa3aHHOTO Ha PUCYHKe cunoi F>FKE

1) 1 3) 3

2) 2 4) 4

10. Ona  onpefeneHnss  KPUTWMYECKOW — Harpyskm  3a  Mpesesom
NPOMopLUMOHaILHOCTU UCMO/b3YeTCA (hopMysa...

1) Jiinepa 3) FAcmHekoro
2) HopmanibHbIX HanpshXeHui 4) rMOKOCTM CTEPXKHSA
11. Kak COOTHOCATCA MaKCUMasibHble HamnpsXKeHUs B M3006paXKeHHbIX
CTEPXHAX?
1)  OTcyTCTBYHOT.
2)  PasHbl.

3)  Bo BTOpOM BABOE 60/bLLE NEPBOro
4) B nepsom BABOe 60/IbLLE BTOPOrO.

12. Kakas reomeTpuyeckas XapakTepuUCTUKa CeYeHUs B/NSET Ha BE/IMYMHY HanpsXXKeHWn npu
Kpy4yeHun?

1) CTaTUYEeCKNA MOMEHT 3) nnowaap

2) 0CEBOI MOMEHT MHepLun 4) NONAPHBIA MOMEHT UHEpLM

UeMy paBHbl MaKCUMa/lbHble HaNpsHXKEHUs ANs JAaHHOTO Basia?

@) = 3> | = 96M/r f
2> | = 48M4d3 » = 24% d3
14. Kakas 13 hopmy/1 COOTBETCTBYET OCEBOMY MOMEHTY MHEPLMW [X MPAMOYTo/IbHOro ceveHms?
0 h =hb2/6 3) iXx =bh76
2) Jx = bk3/ 12 4> h =kb3/u
15. Kakoin Bug fedopMaumii - BO3HMKAET B MOMEPEUHbIX CEYEHUSX
YKa3aHHOIr0 CTEPXHA?
1) n3rn6 3) n3rmb C KpyyeHunem
2) Kpy4eHve 4) pacTsHXKeHve C U3rnoom
Tema: lpocToe 1 CNOXHOEe CONPOTUBJIEHNE
BapuaHT 2
1 Kak HasblBaeTcs CnocobHOCTb TBEPAOro Tesla Moc/e CHATUS BHELUHel Harpysku BO3BpaliaTb
nepBoHavaIbHbIe FTEOMETPUYECKME NapameTpbl?
1 MPOYHOCTbIO 3) YNpyrocTbio
2) YKECTKOCTbIO 4) YCTONYMBOCTHIO

Kakoe ycunue geinctsyet B cedeHun A-A?
2F. 3) Hukakoe.
F. 4) -F.



3. OnpegenuTte  BWUA 3MOPbl  KPYTALWEro  MOMEHTa  A/1A
NpeACTaB/IEHHONO Basia.

4. Kakylo BennuMHy paccuMTbiBalOT, CHAB MOKasaHuWe no
JmarpaMme B yKazaHHOW Touke A?
1 npegen nNponopLmMoHanbHOCTM
2) npegen Tekyyectu
3) npegen ynpyroctu
4) npeses NPOYHOCTW.
5. YKaXUTe  4uMCno  MIOCKOCTEM  cpesa A/18  3aK/enku,
NpVBEAEHHON Ha PUCYHKe
1 4. 3) 2.
2) 3. 4) 1

Kakune HanpsbkeHUs LeiCTBYIOT B TOUke 1cedyeHns A - A 6aikn?

1 [eVCTBYIOT HOPMaJ/IbHble HaNPsHXKEHUS O.
}o2 [eVCTBYIOT KacaTe/lbHble HanpshKeHus T.
- 3) HET HanpsHKEeHWIA.
4) [eNCTBYIOT HOPMasibHbIe O U KacaTe/lbHble T HAMPSXKeHWS.
7. Mo Kakoin (hopmyne MPOBOAAT MNPOBEPKY MNPOYHOCTU CTepxkHs BC,
oy NMEOLLLEro pasHble AOMNYCKaeMble HaMpsXKeHWs Ha pacTskeHue [of U cxatuve
[ocK?

D) o<or 3 <Pyl
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11. MakcrmasibHble HanpsKeHUs B M300PaXEHHbIX CTEPXHAX
COOTHOCATCA Cnefyoumnm 06pa3om...

1)  OTcyTCcTBYIOT.

2)  PaBHbl.

3) Bo BTOpPOM BABOE 60/bLUE MEPBOrO

4) B nepsom BABOe 60/bLIE BTOPOTO.

12. Kakas reometpmyeckas XapakTepucTuKa CeYeHWUs B/IUAET Ha BeNIMUMHY HanpsXeHui
npu narnoe?
1) CTaTUYECKUA MOMEHT 3) nnowasb
2) 0CEBOM MOMEHT UHepLun 4) MONAPHBIN MOMEHT
NHepuun
M 2M 13. Uemy paBHO MaKCUMa/lbHOE MepeMeLLeHne ana AaHHOro Bana?
r = =
£ q/\(““g? 1) V = 12MI/Gnd2 3) V =96m/Gnd2
2) = 411/Cuwils 4) 4= MM/End,
14. Kakas 13 hopMy/n COOTBETCTBYET MOSAPHOMY MOMEHTY MHEPLUWN KPYTI0oro cevyeHns?
@) l, =“% 3) =
V 2) =" BI6 4 Ww=*<%
15. Kakoii BWL HarpyeHvWsi BO3HWKHET B CTEpXHe, ecm B Touke N ero
% oox MonepevyHoro ceveHus, NPUNOXKNTL pacTarnsatoLyto cuny F?
~ ] n3rné 3) pacTskeHune
2) pacTs>KeHue ¢ n3rnbom 4) n3rn6 C KpyyeHvem

50
Tembl pacyeTHO-rpagmMyeckmx paboT

PacTskeHue n cxatue. CTaTUYecKn onpesenviMble 1 HeonpeenMble CUCTEMBI.
KpyueHue cTepXxHel ¢ Kpyr/ibIM MornepeyHbIM CeYeHUeM.

"feoMeTpuYecKme XapakTePUCTUKM MIOCKUX CEYEHUIA.

W3rn6. MocTtpoeHue antop.

CnoxHoe conpoTueneHne. BHeLEHTPeHHOe CxKaTue.

CnoxHoe conpoTtusneHvie. CoBMeCTHOE [eiiCTBUE KpyYeHUs U n3ruba.
YCTONYMBOCTb NPOAO/LHO CXATbIX CTEPXKHEN.

PacyeT npu yfapHOM [eliCTBUM HarpysKu.

N UAWN

MprMepHbIi CNUCOK BOMPOCOB K 3K3aMeHy

1 MNpeameT 1 3a8a4n Kypca COnpoTUB/IEHWUS MaTeprasnos.

2. OCHOBHbIE MOHATVA W OMPeAesieHns COMPOTUB/IEHNS MaTepuasioB: abCOMOTHO >KECTKOe Teso,
CM/IOLWHAasA CPpeaa, pacyeTHas CXema, BHELLHVE Y BHYTPEHHWE CUMbl U T.[,

3. MeTog, ceyeHuii 1 ero nNpUMeHeHVe Npy onpeaeneHn BHYTPEHHUX YCUUIA.

4. PacTsbkeHve 1 oxXaTtve. BHyTpeHHWe YCUnmns npu pacTsKeHUN-CoKaTui.

5. fedopmanmm npu pacTsKeHUU-cxXaTuKn. 3akoH yka ans cydas pacTsXKeHUs-CxaTus.

6. HanpsxeHns npu pacTsxeHUn-cxatun. BanaHwe Temnepatypbl Ha HampshkeHus (fedopmatiyn)
MNPV PaCTXKEHUN-CXKATUMN.



Harpy>keHuW. YcTanocTb Matepuana. OCHOBHbIE CBOWCTBA.
36. PaboTa KOHCTPYKLMM 3a NpefenaMmn ynpyrocTu. PacyeT no HecylLueld CriocoGHOCTW.

7.4. MeToguyecke Matepuasbl, OMNpefensowme npouesypbl OLUEHUBaAHUS 3HaHWUNA,
YMEHUI T N HaBbIKOB, W OMblTa [eATE/IbHOCTW, XapaKTepusylwmx 3Tanbl (opMUPOBaHUS
KOMMETEHLINIA

PesynbTaTbl TEKYLLEro KOHTPOASA NCMOb3YTCS NPW NPOBEAEHNN NPOMEXKY T OUHOM
aTTecTauum

Kputepnmn oLeHKM 3HaHWIA CTyAeHTOB NpY NPOBEAEHNN TECTUPOBAHNS

1 WHanBmayanbHasa 6annbHas OLEeHKa:

- OLleHKa «OT/INYHO» BbICTAB/IAETCA MPU YC/IOBUMN NPaBUIbHOIO OTBETA CTYAeHTa He
MeHee Yem 85% TeCcTOBbIX 3afaHuii;

- OLleHKa «XOpOoLLO» BbICTAB/IAETCA NPU YCNOBUM NPABUNLHOIO OTBETA CTYAEHTA He
MeHee yem 70% TeCTOBbIX 3afaHWNiA;

- OLeHKa «y/0BNETBOPUTENLHO» - HE MeHee 51 %);

-OUEeHKa «HeYy0B/IeTBOPUTE/IbHO» - eC/IN CTYAEHT NpaBu/bHO OTBETU MEHee YeM Ha

50% TecTOBbIX 3afaHWIA.
2. MNokasaTenn ypOBHS YCBOEHMSA YY4EOHOro 3IeMeHTa UM AUCLUMINHBI B LENOM:
- MPOLLEHT CTYAEHTOB, NPaBW/IbHO BbIMOMNHUBLLMX 3a[jaHWE;
- MPOLLEHT CTY[EHTOB, OCBOMBLUMX BCE ANAAKTUUYECKMNE eAVHULbI AUCLUNANHBI.

TpeboBaHUS K pacyeTHO-rpamyecKomn paboTe

PacueTHO-rpatmyeckas pabota npeacTaBnseT Co60M OAWH U3 BUAOB CaMOCTOATE/IbHOM
paboTbl o6yuvarowmxca. Mo cyTr - 3TO W3N0XKEeHUe OTBETOB Ha OMNpefeSieHHble TeopeTUYecKume
BOMPOCbI MO Y4YeBHON AMCUMMNIMHE C peLleHMeM MpPaKTUYeCcKMX 3afad. PacyeTHo-rpagmyeckume
paboTbl NPOBOAATCA A/1 TOro, YTO6LI Pa3BUTb Y 00YyYatOLMXCA CMOCOOHOCTb K aHa/M3y Hay4yHOW K
y4ebHO NnuTepaTypbl, YMeHve 06006LaTb, CUCTEMATM3MPOBATb W OLEHMBATb MNPAKTUYECKUIA W
Hay4HbIn MaTepuan, YKpPensaTb HaBbIKW OBNafeHUS MOHATUAMY OMpPeAeNeHHON HayKu 1 Apyrue.

Mpy OLeHKe pacyeTHO-rpatnyeckoin paboTbl npenogasaTe/ib PyKOBOACTBYETCA CNeAyOLMI
KpUTEpPUAMM:

- paboTa 6blna BbIMO/HEHA aBTOPOM CaMOCTOSATE/bHO;

- 06yyaroLmMiics OCBOMA NEKLMOHHBIA MaTepuasn, KOTOpbli HEO6XOAMM [/1 OCMbICIIEHNS
TeMbl PaboThl;

- aBTOp CymeNl COCTaBUTb JIOTMYECKM OOOCHOBaHHbLIN M/1aH, KOTOPbIA COOTBETCTBYET
MOCTaB/IeHHbIM 3afia4aM 1 COPMYNNPOBAHHONW Lienu;

- obyvarowmiics npoaHasM3MpoBas  LOMONHUTENbHbLIA  MaTepuan B BWAE OCHOBHON
[ONO/IHUTE/bHON NIUTEPaTYpPbl, MH(POPMaLMK CaATOB MHTEPHETA;

- pacyeTHO-rpajmyeckass paboTa OTBeYaeT BCEM TPeOOBAHMAM YETKOCTU W3NOXKEHUA W
apryMeHTUpPOBaHHOCTH, OOBEKTUBHOCTU M IOTMYHOCTW, FTPAMOTHOCTU U KOPPEKTHOCTY;

- 06yyatoLLmMiics cymen 060CHOBaTb CBOKD TOUKY 3pEHMS;

- pacyeTHoO-rpauueckas pabota oopmieHa B COOTBETCTBMMN C TPeOOBaHUAMU;

- aBTOp 3aWWTUN pacyeTHO-rpauyeckyto paboTy W YCMewHO OTBETW Ha BCE BOMPOCHI
npenogasarens.

PacyeTHO-rpauyeckas paboTa, BbINOMHEHHas HeOpexHo, 6e3 cobmoheHns  npasu,
npeabsaBnseMbIX K ee 0hopMIeHUt0, BO3BpalLaeTcsd 6e3 NpPOBEpKU C yKasaHWEM MPUYMH, KOTOpble
JoBogaTcs obyvatowemycs. B aTom cnyyae paboTa BbIMOHAETCS MOBTOPHO.



NPUMEHATb UX Ha MpPaKTMKe MPU pPeleHMn KOHKPETHbIX 3adady, CBOOOAHOE W MpaBW/IbHOE
060CHOBaHME NPUHATLIX PELLEHWIA.

OTMeTKa «XOpOLUO» BbICTaB/ISETCA 0Oy4atoleMycs, eciM OH TBEpPAO 3HaeT Martepuan,
rPaMOTHO M MO CYLECTBY M3MaraeT ero, yMeeT MPUMEHSTb MOMYYEHHbIE 3HAHUA Ha MPaKTUKE, HO
[OMNyCKaeT B OTBETE WM B PELUEHMM 3ada4y HEKOTOPble HETOYHOCTM, KOTOpPble MOXET YCTPaHWUTb C
MOMOLLbHO JOMO/THUTE/bHBIX BOMPOCOB MPEnoAaBaTessi.

OTMeTKa  «y[0BNETBOPUTENLHO» BbICTaB/ISIETCS obyuatroLemycs, noKasasLLemy
(hparMeHTapHbIli, Pa3pPO3HEHHbI XapaKTep 3HaHWA, HeAO0CTaTOYHO MpaBW/bHbIE (HOPMYMPOBKM
6a30BbIX MOHATWIA, HapyLUeHMS NIOTMYECKOM MNOCNef0BaTeNIbHOCTM B U3/IOXKEHUM MPOrpamMMHON0
maTepuana, HO Npu 3TOM OH BfiafeeT OCHOBHLIMM MOHATMAMU BbIHOCUMbIX HA KOHTPO/IbHYHO paboTy
TeM, HeoOXOAVMbIMM ANA A/IbHEALWEro OOYYEHUS UM MOXET MPUMEHSTb MOSyYeHHble 3HaHUA Mo
06pasLy B CTaH4apTHOM CUTYaLMN.

OTMeTKa «Hey[l0B/IETBOPUTENbHO»  BbICTAB/IAETCA  00y4atoLLeMycsl, KOTOpbIA He 3HaeT
60/blLUeli YacT OCHOBHOFO COAEPXKaHUS BbIHOCMMbIX Ha KOHTPO/IbHYH) paboTy BOMPOCOB TEM
AVCUMN/IMHBI, [ONYCKaeT rpyoble OWMOKM B (HOPMYNMPOBKaX OCHOBHbIX MOHATUA M He yMeeT
CMONb30BaTb MOYYEHHbIE 3HAHUS.

Pe3ynbTaThbl NPOMEXKYTOUYHOW aTTecTauum

3auet

3ayeTr - (opma nNpPOBEPKM 3HaHWIA, YMEHWA W  HaBbIKOB, MNPUOBPETEHHbIX
obyyaroLmmMuca B Npouecce YCBOEHUS y4eOHOro mMaTepmana NeKUUOHHbLIX, NMPaKTUYECKUX W
CEMUHAPCKMX 3aHATUI NO AUCLUNANHE.

KpuTepun oueHKN 3HaHWIA Ha 3a4eTe

3a4eT MOXeT MpoBOAMTbLCA B (opMe YCTHOro onpoca WAM MO BoOMpocam, C
npeaBapuTe/ibHON MNOATOTOBKOM Mnn 6e3 NoAroToBKW, N0 YCMOTPEHUIO NpenojaBaTtens.

Bonpocbl yTBepXAaalTCcs Ha 3acefaHun Kadeapbl M MOAMNUCHLIBAKOTCA 3aBefyouM
Kathegpoii. MpenofaBaTenlb MOXET NPOCTaBUTb 3a4yeT 6e3 onpoca unu cobecefoBaHUS Tem
CTy[LEeHTaM, KOTOpPble aKTUBHO Yy4acTBOBaIN B CEMUHAPCKUX 3aHATUAX.

LLlkana oueHmBaHUS: AByXx6ansbHasf LWKana - He 3a4TeHO (He BbIMOMIHEHO); 3a4YTEHO
(BbINOJSIHEHO).

OueHKa «3a4TeHO» CTaBATCA 06yyaroLemMycs, OTBET KOTOPOro CBUAETE/IbCTBYET:

- 0 MOSIHOM 3HaHWUW MaTepuana no nNporpamme;

- 0 3HaHWN PEeKOMeHA0BaHHON NuTepaTtypsbl,

- 0 3HaHWW KOHLENTYyalbHO-NMOHATUIHOIO annapaTta BCEro Kypca a TakXe COAEpPXUT B
LLeIOM NpaBWU/ibHOE Y apryMeHTUPOBAHHOE WM3/I0XKeHVe MaTepuana.

OueHKa «He 3a4TeHO» CTaBATCA 00yyvaroLleMycs, UMeLWemMy CyLecTBeHHble Npo6essbl
B 3HaHWW OCHOBHOIrO MaTtepuana Mo nporpaMmmMe, a TakXe AOMYCTUBLIEMY MPUHLMUNMANbHbIE
OLWMOBKN MpK M3N0XKEHMN MaTepuana.

JK3aMeH

3K3aMeH Mo AucuMnAnHe (MOAYKO) CAYXWT ANA OLUEHKU paboTbl 06y4atoLLerocs B TeUeHue
ceMecTpa (CEMeCTpOB) M NPU3BaH BbISBUTb YPOBEHb, MPOYHOCTb U CUCTEMATUYHOCTb MOMYYEHHbIX UM
TEOPETUYECKMX W MPAKTUYECKMUX 3HAHWIA, MPUOBPETEHMS HaBbIKOB CaMOCTOSITE/IbHON pPaboThl,
PasBMTUS TBOPYECKOIO MbILLMEHMS, YMEHNE CUHTE3MPOBATb MOMYYEHHbIE 3HAHUA U MPUMEHSATb WX B
peLeHnn NPogeccMoHabHbIX 3afau.

KpuTepun OUeHKW 3HaHWIA Ha 3K3ameHe

OK3aMeH MOXET MPOBOAUTLCA B (HOpMe YCTHOro orpoca no 6wunetam (Bonpocam) win 6e3
6WneToB, C NpeABapuUTeNbHON NMOATrOTOBKOM WM 6e3 MOArOTOBKW, MO YCMOTPEHWUIO MpenogaBaTens.



8. YuebHO-MeTOAMYECKOE U MHDOPMALIMOHHOE 06ecneyeHne AUCLUMNINHDI

a) OCHOBHas nuTepaTypa

CwmensaruH, A.N. Teopus MexaHU3MOB 1 MawuH. KypcoBoe NpoekTupoBaHue [N1eKTPOHHbIW pecypc]:
yye6Hoe nocobue / A.N. CmenaruH. - M.: MH®PA-M, 2014. - 263 c. - 9bC «Znanium.com» - Pexum
poctyna: http://znanium.com/catalog.php7bookinfoK389906

MwupoHoBa, J1.. B3aumo3ameHAeMOCTb B pacyeTax YepBAYHbIX nepefay [SNeKTPOHHbIN pecypc]: yyebHoe
noco6ue / J1.. MupoHosa. - M.: PUOP: MH®PA-M, 2013. - 78 ¢. - 3bC «Znanium.com» - Pexum
poctyna: http://znanium.com/catalog.php?bookinfo=407931

6) [ONONHUTENbHAsA NuTepaTypa

MpuknagHas mexaHnKa [ONeKTPOHHBbIN pecypc]: y4ebHoe nocobme ans By3os / B.T. batneHkoB n ap. - M.:
PNOP: NH®PA-M, 2016. - 288 c. - 3bC «Znanium.com» - Pexum gocTyna:
http://znanium.com/catalog.php?bookinfo=219428

MpuknagHaa MexaHnka [SNeKTPOoHHbIN pecypc]: yyebHoe nocobue ans Bysos / B.T. baTueHKoB v ap. - M.:
PNOP: NH®PA-M, 2016. - 339 c. - 36C «Znanium.com» - Pexum focTtyna:
http://znanium.com/catalog/product/1021436

MpuknagHas mexaHuka. B 2-x 4u. Y. 1. OCHOBbI pacyeTa, NPOEKTMPOBaHUA N MOAENNPOBAHNA MEXAHN3MOB
[9nekTpoHHbIl pecypc]: yuyebHuk / A.H. Cobones n ap. - M.: KYPC: MH®PA-M, 2016. - 224 c. - 9bC
«Znanium.com» - Pexxum goctyna: http://znanium.com/catalog.php?bookinfo=550577

MpuknagHaa mexaHuka. B 2-x 4. Y. 2. OCHOBbl CTPYKTYPHOIr0, KUHEMATUYECKOro U AMHAMNYECKOTO
aHanm3a MexaHuU3MoB [DNeKTPOHHbIN pecypc]: yyebHuk / A. H. Cobones u gp. - M.: KYPC : UH®PA-M,
2016. - 160 c. - IbC «Znanium.com» - Pexum gocTyna:
http://znanium.com/catalog.php?bookinfo=550572

CenusaHos, FO. T. MNMpuknagHas MmexaHuka [OneKTpoHHbIN pecypc]: yuyebHoe nocobue / HO. T. CennBaHoOB. -
Tam60B: TaMOOBCKWIA rocyfapCTBEHHbIN TeXHU4ecknin yHusepcuteT, 36C ACB, 2016. - 80 c. - 3b6C
«IPRbooks» - Pexxum poctyna: http://www.iprbookshop.ru/85941.html

BapgaHsiH, I'.C. MNpuknagHas MexaHuKa: NpUMeHeHne MeToA40B Teopun Noaobus n aHanmsa pasMepHoCTel
K MOJENMpPOoBaHMI0 3aZa4 MexXaHUKy 4e)opMupyemMoro TBepAoro tefia [3NeKTpoHHbIR pecypc]: yuyebHoe
nocobue/ BapgaHsaH I'.C. - M.: MH®PA-M, 2016. - 168 c. - 3bC «Znanium.com» - Pexum gocTtyna:
http://znanium.com/catalog.php?bookinfo=533262

MpuknagHas mexaHuKa [ONeKTpoHHbIN pecypc]: yuyebHoe nocobme/ X.C. N'ymeposa [u ap.]. - KasaHsb:
Ka3aHCKWNIn HauMOHanbHbI UCCNea0BaTeNbCKUI TEXHONOTUYECKNIA YHUBepcuTeT, 2016. - 142 ¢. - 36C
«IPRbooks» - Pexxum pgoctyna: http://www.iprbookshop.ru/62001.html

BopuceHko, /1.A. Teopusa MeEXaHM3MOB, MallWH U MaHUNYNATOPOB [SNEeKTPOHHLIN pecypc]: y4ebHoe
nocobue / J1.A. bopuceHko. - M.: UH®PA-M; MH.: HoBoe 3HaHue, 2016. - 285 c. - 96C «Znanium.com» -
Pexxum pgoctyna:, http://znanium.com/catalog.php?bookinfo=369685

lypesuy, HO.E. feTann MallnMH M OCHOBbI KOHCTpyMpoBaHua: yuyebHuk/ KO.E. lypesuy, M.I'. Kocos, Al
CxupTnagse. - Mocksa : Akagemus, 2016. - 592 ¢

c™ B MTY
/Cawooma E.E./


http://znanium.com/catalog.php7bookinfoK389906
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AMopbl KPYTALLMX MOMEHTOB. pAMOI nonepeyHblii M3rn6. MoCcTpoeHve anop MorepeyHbIX cun u
M3rnbaroLLMX MOMEHTOB. HanpsxeHus npy 4YnCTOM U NOMepeyHoM u3rmbe. [lepemeLeHus npu
n3rnbe. VHTerpmpoBaHue AnddepeHLMaibHOro ypaBHeHWS YMNpyroin nuHuM 6anku. VHTerpanbl
Mopa. Cnocob BepewarnHa. CTaTW4ecKn HeOMpPeaenMble CUCTEMbI Mpu u3rmbe. MeTtog cun.
CnoxHoe conpotusneHne. Kocolh un3rnb. BHeLeHTpeHHOe pacTskKeHWe W oxatve. AHau3
HanpsXKeHHoro 1 [edopMMPOBAHHOIO COCTOAHUA B To4yke Tena. KpuTepum npoyHocT M
N1aCTUYHOCTU. YCTONYMBOCTb MPOLO/bHO CXATbIX CTEPXKHEN. lMpedensl NPUMEHUMOCTU (POPMYbI
diinepa. MpofonbHO-NONEPeYHbIA  M3rnb.  [AnHaMuueckoe HarpykeHue. PacyeT 3/71emMeHTOB
KOHCTPYKUWMIA, ABUTaloWMXCs C yCKopeHneM. PacyeT npu yaape. O60104KU. PacyeT CUMMETPUYHBIX
0601104eK Mo 6e3MOMEHTHOW Teopun. PaboTa KOHCTPYKUMM 3a npejenamu ynpyroctu. PacyeT mo
HecyLLein crnocobHocTu. [MOBTOPHO-NepeMeHHble Harpysku. BbIHOCAMBOCTb MaTepuania. PakTopbl,
B/INAIOLLME HA MPefen BbIHOC/IMBOCTU.

[nAa  OCBOEHWA JIEKUMOHHOTO Kypca MPUMEHSAIOTCA TeMaTU4ecKue JeKuun W Nekumm-
BU3ya/im3aumn. TemaTuyeckue nekuuy  NpeacTaBndloT CTyLeHTaM OCHOBHble BOMPOChbl TEMbI,
MpakTUYecKne BOMPOChI 1 BO3HUKAIOLLME B CBA3M C HAMW 33a4u, crnocobbl UX pelueHns. OCHOBHbIE
6MOKM NeKuyW, KOTOopble 0053aTeNIbHO [O/MKEH YCBOWTb CTYLEHT, KOHCMEKTUPYHOTCA. JleKuuu-
BM3yanu3aumy NnoMoratoT OCBOMTL TEMbI, KakK Ha CNyX, Tak 1 3puUTe/bHO, YTO CrOCOOCTBYET yuLlemy
YCBOEHWIO MaTepuana.

MpakTuyeckne paboTbl BKNOYAKOT B Cebf pellueHue MpakTUYecKMX 3ajad Ha OCHOBe
TEOPETMYECKOr0 MaTtepuasna, YCBOEHHOr0  CTYAEHTOM Ha JIEKUVMOHHOM 3aHATUAW, a Takxke
MOAroTaB/IMBAKOT MOYBY /11 CAMOCTOSATE/IbHOTO BbIMOMHEHNUS CTYZAEHTOM PacyeTHO-rpapuyecKoi
paboThbl M0 COOTBETCTBYHOLLEN TeMe Kypca. Kaxaoe npakTUYecKoe 3aHATUE M pacyeTHO-Tpagmnyeckas
paboTa [JOMOMHSAET IEKUMOHHBIA MaTepyan W Mo3BONSET CTYAeHTaM CaMOCTOATENIbHO UCMO0/b30BaTh
CBOM 3HaHWS ANA pelleHns NpodubHbIX 3afav. [ns BbINONHEHWA pacyeTHO-rpaduueckux padoT
TpebytoTca nmcTbl opmarta A4, CO CTaHAAPTHON pamKoi. MepBbld NNCT - TUTY/IbHBIA BK/IHOYaeT
Ha3BaHue paboTbl - TeMy, [aHHble O CTY/EeHTe, BbINO/HMBLLEM PaboTy M COOTBETCTBYIOLLMIA BapuaHT
paboTtbl. MocnedyroLiye UCTbl - MOCTaHOBKa 3afaun (NpobnemMbl) 1 ee pelleHvie. Kaxgas Hosas
pacyeTHO-rpaduyeckas pabota opopmnseTca ¢ HOBOrO nucTa. ANs O0OPMIEHUS UCXOAHbLIX CXEM U
CXeM pacyeTa HeOOXOAMMbl YepTeXXHble WHCTPYMEHTbl. [1s rpamMOTHOrO BbINOMHEHWUS pPaboTbl
obyuvarolmiica 00513aH  M3yunTb MpeaBapuUTENlbHO JEKLMOHHbIA  MaTepuan, COOTBETCTBYHOLLYHO
OCHOBHYO ¥ JOMONIHUTE/IbHYIO NNTepaTypy, MaTepuasibl NPaKTUYECKUX 3aHATUIN No TeMaM. PacyeTHo-
rpadmueckme paboTbl MOXHO BbIMOHATb, UCMO/b3YA COBPEMEHHbIE KOMIMbHOTEPHbIE TEXHOMOMUN.

Kaxzas BbINonHeHHas paboTa 3almLLaeTcs NpenojasaTesito U OLEHNBAETCS WM.

MeToanyecKre yKasaHnsa K pacyeTHO-rpagmyecknuM paboTam

PacueTHo-rpadgmyeckan paborta Ne 1

3agada 1.1 CTtatnyeckn onpefenuMble KOHCTPYKUUW. K OBYM CTEPXHAM, BbINOSHEHHLIM U3
pasHbIX MaTepvasnos, nofselleH rpys F, Kak nokasaHo Ha pucyHke 1.1, a. CTepxxeHb 1 BbINOJHEH U3
CTa/n, CTEPXKEHb 2 - MefHbIA. OnpeaenuTb:

1 Mpy 3afaHHON BenYMHe cunbl F - napameTpbl
CeyeHUss CcTepxHeld 1 UM 2 (CeYeHWs CTepXKHeld - uYeTblpe
paBHOGOKMX yronka (puc. 1.1, 6)). A TaKkKe MepemMeLleHve
TOYKN NPUNOXKEHMA CUNbI F.

2. Mpu 3afaHHbIX pasMepax CeveHus cTepXxHeld 1
N 2, NPUMEM OAMHAKOBbIE CEYeHMsI AN 060MX CTepXKHEN
(tabnuual. 1) - onpefenuTb  NpedesibHO  AOMYCKaeMyto
BE/IMYMHY cusibl F.
PucyHok 1.1
Tabnuua 11
F, kH CeyeHue a, =N Jonyckaemoe Jonyckaemoe
Ne n/n CTepXHel rpag rpag HanpskeHne HanpsXXeHve

[c155 MIMa fob, MMMa



0 600 45*45*5 45 30 160 120
1 500 40*40*5 60 30 180 140
2 450 50*50*5 45 60 160 100
3 400 60*60*5 30 45 160 100
4 600 56*56*5 30 60 180 140
5 650 50*50*6 45 60 200 140
6 500 60*60*8 60 45 140 120
7 400 60*60*10 30 60 140 100
8 350 50*50*8 60 45 160 100
9 550 45*45%4 45 60 180 120

Mpumep peLueHns 3agaum 1.1

K OBYM CTepXXHAM, BbIMONHEHHbIM M3 pasHbIX MaTtepuanos, npunoxkeHa cuna F=500 kH.
MogobpaTb HeoOXOAMMbIE MapaMeTpbl CEYeHWd CTepKHein 1 m 2, ecnn hopma CeYeHuss - YeTblpe
paBHO60KMX yronka (puc.l.1, 6). Matepuan cTepHeir: 1 - cTaslb C [OMYCKaeMbIM HamnpsXXeHem
[0]1=180 MIMa, 3 - Medb C fornyckaeMbiM HanpskeHvem [0]2=120 MIla. Onpefenum Takxke
BE/IMUMHY W HanpasfeHne MepemeLLeHns y3na NpunokeHus cunbl F (rpagmnyeckn). Yrbl Hak/ioHa
a=30°, p=45°. Mogynn ynpyroctu martepuanos ctaim Ect = 2 m10sMla, n mean Ect = 1 ml0sMIa.
BbicoTta h=0,7 m.

PucyHok 1.2
PeLueHuve
Boipexxem y3en A M paccmMoTpuMm ero pasHosecue (puc. 1.2). Ons
[aHHOW CUCTEMbI, CXOAALLAACA CMCTEMA CUA, Mbl MOXEM COCTaBWUTb TOJbKO [iBa
YpaBHeHWs paBHOBeCWs (B BMAE CyMMbl i Ha ocv X KY). Takum obpasom,

NMeem:
1) Z Fix —0; -Ar ‘s’ma + N2msin/? = 0, oTKyza (1.1)
N2 = sin/3' (12)
2) ZEY=0; Ntecosa+ N2ecosfi —F. (1.3)
MoactaBnas 3aBUMCUMOCTL (1.2) BO BTOPOE ypaBHEHME, MEEM
N~ -sina-cosB
ﬂ)'(l ecosa + Sinp —F = 0, 1 noactasnAa YNCNOBbIE 3HAYEHNA

N, «0,866 + W °-7071- F = o,
1 0,7071

1,366 W]l = F, otkyga N1 = 1000 1000" 366 kH, Torga
= 36644 258 82 «H

r 0,7071
Tenepb, 3HasA YCUIMA B CTEPXKHAX, MOXHO ONpefenvuTb Heo6XOAMMble MapameTpbl CEYEHWA.
3 ycnosust NpoyHOCTM @ = —< [cr], nofyyumM A nepBoro CTepXKHs
366-103
An = = 20,33 *10~4m2 = 20,33cn1<2,
1 _ [&] 180-106
MOCKO/bKY MO YCNOBUIO 3afayn CeYeHue COCTOUT U3 4-X OfLMHAKOBbIX YrONKOB, TO HEOOXOAUMbIV
npohunb NepBOro CTEPXKHSA

Arl= 59-;-39: 5r,0A8°cmr°.

AHaNOrMYHO, M3 TOTO e YCNOBUS MPOYHOCTU A1s BTOPOFO CTEPXKHS MOMyYaem

-~ _ N2 _ 258,82-103 _ . 2 72
Ag_[ﬁ% = 200 P = 21,57 +10 Taf = 2.57enr?,

Torfa Heobxo4umas nowlaab ceveHus, T.e. NMowaab cedeHna npogung A2l = —
5,39¢cm2.

Mo copTameHTy, ANS NepPBOro CTEPXHA MOA6MpaeM Yronok 45x45*6, umverowmii niowaib
ceuenns Arl = 5,08cn/2. [ns BTOpOro CTepxHs Bblbvpaem ceyeHne 50*50*6, y koTtoporo A2l =
5,69cm2.

[Janee, yXe 3Hafd napameTpbl CEYEHWI CTePXKHeR, onpefenseM nepeMelleHve ysna A,
NPUNOXEHWSI BHELUHEN cufbl. 15 3TOro noovepesHoO onpegensieM YA/IMHEHNE KaXKA0ro CTEPXHS Mo

(hopmyre:
(1-4)



366 «103 0,7 *c0s30
L = = 5,46-10~4m = 0,546 mm
r-n""-3.oB-10-4
258,82 m103m0,7 mc0s45 56310 4 0.563
T 1ml0lle4 85,60 m10-4 Mo Tobs M
MepemelleHue y3na A NonyumMMm rpaguyecku, 0TKNaAbiBas Ha MUIIMMETPOBKE MepeMeLLeHme
KaX0ro CTep>XxHs (nof, COOTBETCTBYHOLLMM YI/IOM).
3pecb \AK\ = O4-yanvHeHue 1-ro ctepxHs, \KAr\ —A12 - yasimHeHne 2-ro
t;l( cTepxHs. OKoH4yaTenbHOo, \AAr\ - nepemeLleHne y3na A - BEKTOP, COEAMHSIIOLLNIA
Haya/lbHOe M KOHEUHOE MOSIoXKeHue y3na. [na HarnsagHoCTU, NOCTPOEHUE BbINOSHUM
B MacwTabe 50:1 (puc. 1.3). B Hawwem cnyyae nepemeLleHme y3na cocTaBuT 8,6Mm.
PucyHok 1.3

3apada 1.2 CTaTM4yecKM Heonpeae/Mble KOHCTPYKUMW. K KOHCTPYKLMKM, COCTOSILLEA U3 Tpex
CTEPXXHEW, npuioXeHa cuna F, Kak nokazaHo Ha pucyHke 1.4, a. CTepkHM 1 M 2 - CTa/lbHble,
CTepXXeHb 3 - MefHbIA. CeyeHns CTepXKHel OfMHAKOBbIe U COCTOAT U3 YeTblpeX PaBHOBOKMX Yro/KOB
(puc. 1.4, 6). Mogynu ynpyroctu CTepXXHeid MpUHATbL paBHbiMK: Er = E3 = 2 ml05MMa, E2= 1m
105 Mla.
TpebyeTcs:
1 OnpefennTb  Hamnps>keHWss B CTEPXHAX U
[OMYCKaeMyto BeNMYUHY cunbl F npy 3afaHHbIX  3HAYEHUAX
[O0MYCKaeMbIX HarnpsHkeHU B CTEPXKHSAX.
2. OnpefennuTb  MOHT@XHbIE  HanpsKeHWUs B
CTEPXKHAX MPU YCNOBUW, YTO ANNHA 2-TO CTEPXKHA OT/MYaeTcA OT
HOMWH&/IbHOM Ha BEINMUMHY X

PucyHok 14
Tabnmua 1.2,
CeyeHue BoicoTa OTKNoHe- Jonyckaem Jonyckaem
Neo npoguss KOHCTPYKLY Hve oT oe oe
CTEPXXHe nh, m Yron a, HOMM-Hasa Hanpske- Hanpsxe-
n rpag, X MM Hue [0]13, Hue [0]2,
n Mila M a
0 45x45x5 1 60 2 160 120
1 70x70x6 15 30 25 180 120
2 50x50x5 15 45 25 200 140
3 50x50x6 0,8 60 12 200 140
4 60x60x6 12 30 15 160 140
5 60x60x5 1 45 2 180 120
6 40x40x5 2 30 3 200 140
7 70x70x7 2 45 3 160 140
8 70x70x9 1 60 15 180 140
9 75X75x8 16 45 15 160 140
Mpumep peLeHns 3agaun 1.2
K KOHCTPYKUWKM, COCTOSILLEN M3 TPex CTepXKHeN, npuioxeHa cuna F, Kak MOKa3aHO Ha
pucyHke 1.4, a. CeyeHus CTepXKHeli OOMHAKOBble, W COCTOAT U3 YeTbIpex
paBHOOOKMX yronikos 50x50x5 (puc. 1.4, 6), nnowagb MOMepeyHoro ceyveHus
cTepkHeld A =4 X4,8 = 19,2 cm2. Mogynm ynpyroctu CTepXHen NpUHATb
paBHbivii: Er = E3 =2 ml05MIMa, E2 = 1ml05MIla. Yron a=30°.Martepuan
CTepXHel: 1, 3- cTanb ¢ fonyckaeMbiM HanpshxeHuem [c]i,3=180 MMMa, 3 - meap
C JonycKaeMbIM Harnps>keHneM [0]2=120 MIMa. OTKNOHEHWE A/INHBI 2-T0 CTEPXKHS
OT HOMWHana X=+1,5 mm. Bbicota h=0,7 m.
PucyHok 1.5

1.2.1. OnpefenMTb HanpPsa>eHUAa B CTEPXKHAX W JONyCKaemyto BennyuHy cuibl F npu
3aflaHHbIX 3HAYEHUAX [OMYCKAEMbIX HAMPAXKEHNUN B CTEPXKHSAX.
Bbipexxem y3en A 1 paccmMoTpuM ero pasHosecue (puc. 1.5). [Ans AaHHON CUCTEMbl CUN Mbl
MOXEM COCTaBWTb TO/LKO [1Ba ypaBHEHUA paBHOBECKSA (B BUAE CYMMbI CU Ha ocn X nY).



DE Fix = 0; A esina + N3esina = 0,
(1.5)
-Nt min30° + N3 min30° —0,0Tkyaa
Ni = N3. (16)
2)SPiY = 0; JIAecosa + N3ecosa + N2—F =0,
1.7
N1 mcos30° + N3cos30° + N2 —F —O0.
PucyHok 1.6
Takum 06pa3oM, MMeeM TpU HEWU3BECTHbIX YCUAWUSA NpU ABYX
YPaBHEHUAX CTaTMKW. TO eCTb, Hawa CUCTEMAa SABNAETCA OOUH pas3
cratuyeckn  Heonpegenumoit:  (CCH=Tn-n=3-2=1). 3gecb CCH - cTeneHb CTaTU4eCKOIA
HEeonpeAeMMOCTU CUCTEMbI, M - YUC/IO0 HEWU3BECTHbIX YCWIWA B CUCTEME, M - YWUC/O YpPaBHEHWI
paBHOBECUS 151 33flaHHOM CUCTeMbl CuA. [Na packpbITUA CTaTUYEeCKOW HeonpeaeMMOCTUA CUCTEMBI,
COCTaB/IieM YpaBHEHVe COBMECTHOCTW [edopmauyn.
PaccmaTtpmBas xapaKTep COBMECTHOrO [AethOpMMPOBaHMS BCEX Tpex cTepxkHein (puc. 1.6),
COCTaB/IsieM YC/0BWE COBMECTHOTO Ae()OPMUPOBAHNS CUCTEMbI:

M2 = Ar (18)
nockonbky Nt = N3, n [I/x = Al3, To BTOpas 3aBUCMMOCTb BbIFIAAUT aHa/IOrMYHO
M;g\ = cosa (1.19)
1 MOXHO MCMO/b30BaTh N0BY0 U3 HKMX, Toraa [/2 = o 3]O
Ni-li
COS30°’E1’Al
Kpowme Toro, cornacHo cxeme 3akperseHus (puc. 1.6) = 13 coé%) W 10 YC/IOBMIO 3a4aun
Ar=A2=A3- A/Er=E3- 2 -EZNiI'ﬁ.K Ecraw - 2 «Evemy cnefoBatesbHO
E2A ~ COsISOnEr'A’ OTHYA2
N, = Nl Ni (110

3 7 2c0s230° 1,5
Moactasnsasa 3aBucumocTtb (1.10) B ypaBHeHWe paBHoBecua (1.7) npyu mcnonb3osaHun (1.6),
nmeem

N1
2/hoob300+ , N = F; 2,4 «N1= F, oTkysa
(13 F/2,4_ (1- 11)
COOTBeTCTBeHHO, peakunn B OCTa/IbHbIX CTEPXKHAX:
Nz = F12,\ (1.12)

[Janee, onpegensem peakuuy B CTEPXHSAX MO (hopmyie

_N

=- (1.14)
Co0TBeTCTBYIOLLME HANPSHKEHUA:

o

i =°3= 21&_19,2_10_4 PP 217,0 wF Ma.

02 = 3,6"19,2"0-4  6,91-10-3 = 1447 +F MNa.

Mcnonb3ys nonyyeHHble 3aBUCUMOCTU [/1 HaMpPsDKEHWUIA B CTEPXKHSX W 3aAaHHble 3HAYEeHUS
[0MYyCKaeMbIX HaNpsbKeHWA, onpeaennm [onyckaemoe 3HaueHne Harpysku F.

[Fli = 224 - 7% 829493 A « 829,5 kS,

[FI2= o oe® = 829302 kA= 829,3 K61
MocKosbKy, AONYCKaeMoe 3Ha4YeHNe BHELUHEro YCUns , NOMYyYeHHOro U3 YC/I0BUA MPOYHOCTU
BTOPOr0 CTEPXKHA MeHbLUe, YeM aHasIorMyHoe, MOJIyYeHHOe M3 YC/OBMA MPOYHOCTM MEPBOro, TO
OKOHYaTeNbHO A0MyCKaemasi BeNMUYnHa cunbl F npuHMMaeTcs paBHoi 829,3 kH:

[F] = 829,3 kH

1.2.2 OnpefenMTb MOHTa>XKHbIE HaMpA>XeHns B CTEep>XKHAX OT HeTOYHOCTMU
N3roTOBNEHNA 2-T0 CTEP>KHS. BTOPOi CTep>KeHb BbINOMAHEH 60MblUe CBOE HOMUHANbHOM
[AnVHbI Ha 1,5 MM (puc 1.7).



PucyHok 1.7

MocKoMbKy CTepXeHb 2 BbINOSHEH OT/IMYHLIM OT HOMWHanNa,
TO COEAVHeHMe KOHCTPYKUMM B TOYKE AHEBO3MOXHO, TaKxe
HEBO3MOXHO COEAVHWUTL CTEPXHU U B TOYKEE, MOCKO/MbKY He
no3BonAlT crepkHN 1 n 3. CoeAvHeHMe BO3MOXHO B  HEKOM
MPOMEXYTOYHON Touke Ar. Mpu 3TOM NpoucxoguT AehopmMmpoBaHme
BCEX Tpex CTepxHei: cTepXHU 1 1 3 yA/MHAIOTCS, a CTePXKeHb 2 —
yKopaumsaeTcs. [py 3TOM B CTEPXKHAX BO3HUKAKOT COOTBETCTBYHOLLME

NpPoJ0/bHbIE CUMbI. BbIpeXeM y3en Ar 1 pacCMOTPUM ero paBHosecue (puc. 1.8).

PucyHok 1.8
YpaBHeHMsi paBHOBecus y3na Ar 3anuilem B BUAe CyMMbl CU Ha ocu X U
Y.
Z Fix = 0; —Nx msina + N3msina = 0, oTkyja
NX= N3. (1.15)
XHY =0; mcosa+ N3mcosa —N2=0. (1.16)

Mogctasums (1.15) B (1.1 6), nonyunm
2NXecosa = N2.
Torpa, cornacHo ycnosuio 3agauv N2 = 2 mcos30°.

ViMeem 0fHO ypaBHeHVe Mpu ABYX Heu3BeCTHbIX. CocTaBnsieM [ONONHUTENIbHO YpaBHeHWe
COBMECTHOCTM fecdhopMmauun (puc. 1.7):

= Mg (:0330"Q 31'18)'
MoacTasnas croga Bblpax(eva ans [\,clteqaopmaumm n3 (1.4), nonyyaem
— I-h
N= 5o * Ervavaossee (1.19)

Kpome TOro, m3 TOW >e CXeMbl PUCYHKa 1.7, BWAHO, 4TO AJIMHbI CTEPXKHEA CBA3aHbI
3aBMCUMOCTLIO

ﬁ - h/cosa- (120)
Takum o6pasom, ncnonb3ys (1.20) v ycnosue, yto Er = E3 = 2 BE2, T.KECTam -

Fmeoy Y
An = A2 = A3 = A, nosnyyaem

_N2-12 ©»
" E7®A + 2 «E7 WA m05230°
2 m\2 ml2 l:05230° Ni-12

N.2mE2. A c05230° =2-N2- I2 cosz30° + Nx m2
Wcnonbays (1.17), nonyyaem

A2 mE2 WA +c05230° = 4 W\ w2 mc0s330° + JIxm2
I = /_A_g_gz-n -C05230°

. NOAACTaBMM YNCNOBbIE 3HAYEHWA, YUNTbIBAA 41O, a = Al2Z, nmeem
4 2C0S330°+12 :

N1= N3 = l 5T0_3"2TT011T9,2T0_4%0,75 432000 _ = 171429 9 = 171 4 kH.
4-0,7-0,65+0,7 2,52

Ne= 2 m171,4 «c0s30° = 296,9 kH
COOTBETCTBYHLLME MOHTaXKHbIE HAMPSKEHNS B CTEPXKHSAX OYAYT paBHbI:
171429

a\- v = Mg 067 = 89,3 MMa
o= 290924 L e 106Ma= 154.6 MM
0f= 192104~ % a= babMia

MockonbKy 02 > [cr]2=120 MIMa, To 41 COXpaHeHUsi MPOYHOCTN KOHCTPYKLMKW, HEOOX0AMMO

YBENMMYNTL NoLWab CEYEHUA CTEPXKHA 2 [10 3Ha4eHus

296924

An— = 24,74 w10_4mr2 = 24,74 cM2,
120106 -

TOraa Heo6xXoauMMbIA Npodunb ceveHuss JI2 = A '~ /4 = 6,19 cm2. Takum 06pa3oM, HeEO6X0an MbIM
npouiem 41s CTePXKHA 2 aBnseTca yronok 50 x 50 x 7¢ A2 = 6,56 cm2.



3agaya 1.3 BnunaHMe W3MEeHeHUs Temnepatypbl MNPy PacTaXeHUM U oxaTtun. Temneparypa
METa/I/IMYECKOr0 CTEPXKHSA, XECTKO 3alleM/IeHHOro ¢ 060MX KOHLIOB, M3MeHsieTCA Ha BennuuHy At, °C
(pvc. 1.9).0npefenvTb BEMUUHY HanpskKeHWs U gedopmMaLimu,
BO3HMKAIOWMX B CTEPXKHE MPU  WU3MEHEHWN TeMrepaTypsbl.

§ I KoahumumeHT nMHeiHOro paclumpeHns matepuana a, °C~1.
PuncyHok 1.9
Tabnmua 1.3
V13meHeHne KoathdomupeHT
Ne n/n OnvHa/, m TemnepaTypsbl, MaTtepuan NMHEAHOTO
At, °C pacLnpeHnam o
107,0C 1
0 12 40 IFOMUHIA 230
1 14 -40 Mefb 170
2 16 -50 CTa/lb 120
3 18 50 CTab 120
4 2.0 30 mefpb 170
5 17 -30 aIFOMUHWIA 230
6 15 60 CTa/lb 120
7 19 -55 IFOMUHWIA 230
8 13 55 mMelb 170
9 2.2 -60 cTasb 120

Mpumep peLueHns 3agayumn 1.3.
MycTb 3agaH mMegHbln (E = 1 m105MI1a) cTepxeHb AMHON 1=15 M, XECTKO 3allieM/IeHHbIN
oboumm  KoHuamy  (puc.1.9), TemnepaTypa  KOTOPOro
-bl_ nosbilwaetcs Ha At = 50°C. Onpegenntb  BeNUUUHY
- HanpsXXeHna 1 gedopmany, BO3HUKAIOLWMX B CTEPXHE Mpu
1 o/t n3MeHeHun  Temnepatypbl.  KoathpuuMeHT  NMHEHOro
paclumpeHns martepuana a = 170 m10-7, °C-1.

PucyHok 1.10
Mo ycnoButo3agauntemnepatypa  CTepXHA nosbicunace Ha At =50 °C.Mpn  HarpesaHuu
nponcxoauTpacluMpeHmemarepmana,  T.e. CTEPXEHb YA/MHAETCA HaBenmuuHy Alt, M. V3meHeHue
OJIMHBI CTEPXXHA OnpeaenseTcs no qopmyne

A% = Al + Alt, (1.22)
rae AZj- obulee (MOMHOE) M3MEHEHME ANIMHBI CTEPXKHS, Al - MexaHu4eckas gecopmauuns, 1, HakoHeL|
Alt = 1-a-At, (1-22)

M3MEHEHVe /IVHbI CTEPXXHS MOZ Le/iCTBUEM M3MEHEHUS TeMrepaTypbl.

OTbpocM OfHY U3 OMOp, HamnpvMep MNpaByto, 3aMEHWB ee BO3HMKAOLLMM MPW HarpeBaHUm
ycunvem Nt v cootseTcTByrOWMM yanuHeHnem Alt (puc. 1.10). TlockosbKy 3aliemieHve o6omx
KOHLIOB CTEpXHS MPMBOAMT K TOMY, 4TO 0OwWwasa fJedopMauus paBHa Hy/O, W, CNefoBaTesbHO,
MexaHunyeckas fehopMaLns KOMNeHCUpyeT TeMMNepaTypHOe pacLLUMpeHne, TO eCTb AB/AETCA CXKaTVEM.
W3 (1.21) nonyyaem

Alt —Al = 0, oTKya
Alt = AZ
MogacTasnsasa B 3TO BblpakeHue hopmynbl Ans AICK Al, nonmyyaem

| ma WAt = EN)\
MpofoNLHOE YCUNME, BO3HUKAIOLLEE B CTEPXKHE MPW U3MEHEHM TeMMepaTypbl
N = a At BE #A
N = 170 +1(I'7+50 ml+1011 + 19,2 m10~4 = 163200 H.
A COOTBETCTBYIOLLME HAMPSHKEHNE U N3MEHEHVE J/INHBI, YKOPOUEHWe,

163200
2 192-T0-4=85'10 Ma=85La



- NCNONb30BaTb rpacpmquKme N TEKCTOBbIE PEAAKTOPbI B HanuCaHWW O0KMafaoB, KOHTPOJIbHbLIX

paooT;

- aBTOMaTn3npoBaTb NMOUCK Mchopmau,vm nocpeacTBoM MCNO/Ib30BaHWA CNPaBOYHbIX CUCTEM.

10.1. MNMepeyeHb HEOOXOAMMOTO MPOrpPaMMHOro obecneveHns

Ons OCyLiecTBNEHUs  y4eBHOro

npoLecca  MCrosb3yeTcst

CBOGOAHO  pacrpocTpaHsieMoe

(6ecnnatHoe He TpebytoLee NMLEH3MPOBaHMS) NPOrpaMMHOE 06ecrneyeHwe:

HavmeHoBaHMe NporpaMMHOro obecrneveHus,
npov3BoANTENb

Microsoft Office Word 2010

¥YMBO,
Kaspersky Anti-virus 6/0

Adobe Reader 9
OCWindows7 MpodeccuoHansHas, Microsoft Corp.

VLC Media Player, VideoLAN
7-zip.org
Inkscape-

NPOgeCCUOHA/TbHBIN BEKTOPHbI

PeKkBM3NTbLI NoATBEPXKAatOLLLEro AoKYMeHTa (No
NMLEH3UN, AaTa NPUOBPETEHNS, CPOK AENCTBUSA)

Homep npopykTa 14.0.6024.1000 SP1 MSO
(14.0.6024.1000)
02260-018-0000106-48095

V22.4.73, o1 17.11.2017

Ne  nuueHsum  26FE-000451-5729CF81  Cpok
nmueHsun 07.02.2020

BecnnatHo, 01.02.2019,

No 00371-838-5849405-85257, 23.01.2012,

6€eCCpOYUHbIl
01.02.2019, ceob0oAHasA NNLEH3NA

GNU LGPL
CBobogHo pacnpocTtpaHsemoe MO \

rpacmyeckuii  pegaktop and  Linux, Windows uGNU GENERAL PUBLIC LICENSE Version 3, 29

macOS.
OdwmcHbIn nakeT WPSOffice

GIMP- pacTpoBblii  rpatuyecknini - pefaktop A
Linux, Windows

Autodesk AutoCAD- lNpodeccroHansHoe MO  ana
2Dk 30npoeKTrpoBaHus
Mpowussogutens: KomnaHua Autodesk
OradeVVMVirtualBox- nporpaMmMHblii
BAPTYaNM3aUMn N9 OMEepauMOHHbIX  CUCTEM
Microsoft Windows, Linux, FreeBSD, macOS,
Solaris/OpenSolaris, ReactOS, DOS u gpyrunx
MpowuzsoguTens: Oracle

June 2007
Cso60ogHO pacnpocTtpaHsemoe MO

CB060aHO pacnpocTpaHsiemoe N0

CraHpapTHas OO6LecTBEHHas JInueHsus
GNU(GNUGPL), ony6/1MKoBaHHas doHaoM
cBobogHoro nporpaMmHoro obecneyeHus (FSF)
YyebHasa Bepcus

NPOAYKT YHMBepcasibHas 06LiefoCcTynHas nuueHsns GNU

10.2. MNepeyveHb HeOOXOAMMBIX MH(POPMALMOHHBIX CMPaBOYHbIX CUCTEM:

Kaxxablii obydaropiica B TeyeHWe BCEro nepuoga 00yyeHUs o6ecrneyeH WHAMBUAYaASIbHBIM

HeorpaHW4eHHbIM  AOCTYNOM K 31'IeKTpOHHO-6I/I6fII/IOTe‘-IHbIM cucTtemMam,

NpoeccuoHabHbIM -~ 6a3am

JaHHbIX, VIHCbOpMaLI,VIOHHbIM CnpaBOYHbIM W MONCKOBbIM CUCTEMaM:

1 3BC «Znanium.com» http://znanium.com/
2. 39BC IPRbooks http://wvvw.iprbookshop.ru/
3n eLIBRARY.RU (H3B) http://elibrary.ru

4. OHB «KubepneHuHka» http://cvberleninka.ru/

CornacosaHo

C BRVOBKA MITY
-V - JCAWOOBA E.E. /


http://znanium.com/
http://wvvw.iprbookshop.ru/
http://elibrary.ru
http://cvberleninka.ru/

11. OnucaHne MaTeprasibHO-TEXHNYECKONM 6a3bl, HEOOXOAUMOW AN1S OCYLLECTBEHNS
obpasoBaTtesibHOro npovecca no gucumnanHe (Moaysto)

HavmeHoBaHuA
creumasibHbIX MOMeLLEHNI
1 NOMeLLIEHNIA ans
CaMOCTOATE/IbHON paboThl

AyauTtopus  And  3aHATWIA
CEMMHaPCKOro TMNa,
rpynnoBbIX "
VHAVBUAYaNbHBIX
KOHCY/bTaUWin,  TeKyLLlero
KOHTpONA "
MPOMEXYTOUHO

aTTecTauum: YuebHast

ayanTopust s npoBeAeHWs

3aHATWIA  NEKUMOHHOTO  ”
ceMuHapckoro  Twuna  Ne
aypn.403 afpec: yi.

Mepsomaiickas, 19, 45TavK

OcHalLeHHOCTb
creuyanbHbIX MOMELEHNn 1
NoMeLLeHnin ans
CaMOCTOATE/IbHOI paboTbl

lMepeyeHb NMLEH3NOHHOIO
MPOrpaMmMHOro obecreyeHus.
PekBU3nTLI NOATBEP>KAAIOLLErO
[OOKYMeHTa

CneumanbHble NOMeLLeHNS

MepeHoCHOE
MyNbTUMeANIAHOe
0bopyaoBaHue, [locKa,
mebens  Ans  ayauTopwia,
KOMMbIOTEPHBIV Knacc Ha 15
nocagouHbIX MecCT,

OCHaLLEHHbI
KoMMbloTepamy  Pentium ¢
BbIXOA0OM B VIHTepHeT

cBoboAHO
(6ecnnatHoe He
NNLEH3NPOBAHNSA)
obecneyeHve:

1 Microsoft Office Word 2010.
Homep npogykra 14.0.6024.1000 SP1
MSO

(14.0.6024.1000)
02260-018-0000106-48095.

2. yn BO. \V22.4.73, oT
17.11.2017.

3. Kaspersky Anti-virus 6/0. Ne
JIMLEH3NN 26FE-000451-5729CF81
Cpok nuueHsun 07.02.2020.

4. Adobe Reader 9. becnnatHo,
01.02.2019.

5. OC Windows7 T[lpodeccroHanbHas,
Microsoft Corp. Ne 00371-838-5849405-
85257, 23.01.2012, 6ecCpoUHbIi.

6. VLC Media Player, VideoLAN.
01.02.2019, cBo6ofHasa NULLEH3MA.

7. 7-zip.org. GNU LGPL.

8  Inkscape- npoeccUoHaIbHbIN
BEKTOPHbIV rpafmyecknin pefaktop Ans
Linux, Windows 1 macOS. CBo60oaHO
pacnpocTpaHsemoe rno GNU
GENERAL PUBLIC LICENSE Version
3,29 June 2007.

0. OducHBbIM nakeT WPSOffice.
CBobofHO pacrnipoctpaHsemoe IMO.

10. GIMP- pacTpoBbIii rpagmyeckuii
pegaktop  gna  Linux,  Windows.
CB060HO pacripocTpaHsiemoe MO
CraHgapTHas OOLLecTBEHHas JIMLIEH3UA

pacrnpocTpaHsemoe
TpebytoLLee
nporpamMmmMmHoe

GNU(GNUGPL), ony6MKoBaHHas
®oHAOM  CBOGOAHOrO  MPOrpPamMmMHOro
o6ecneyenus (FSF).

11 Autodesk AutoCAD-
MpoteccmoHansHoe 1O ans 2D wu
30npoeKTnpoBaHus

Mpounssogutens: KomnaHua Autodesk.
YyebHas Bepcus.

12, OracleVMVirtualBox-

MPOrpaMmHbIA NPOAYKT BUPTYan3aumm
[ns  onepaumoHHbIX cuctem Microsoft
Windows, Linux, FreeBSD, macOS,
Solaris/OpenSolaris, ReactOS, DOS w
Apyrux. MpoussoguTesb: Oracle.
YHuBepcasibHas o6LLejoCTyNHAs



[ononHeHNs 1 n3mMeHeHNa K paboyein nporpamme
3a20 /20 yu4ebHbIN rog

B pab6ouyto nporpammy no gucuunavHe 61.0.23.02 TexHnyeckas MexaHunKa
(HaMmeHoBaHMe OUCLUNIIVHDI)

[ns cneynansHocTM(ei) 08.03.01 lMNMpoMbILLIEHHOE U TPaXKAaHCKOe CTPOUTE/NIbCTBO
(Homep creuuanbHOCTK)
BHocaTca cnegytow e SOMONHEHUA U U3MEHEHWSA:

B nyHkT 6.2. JIuTepaTypa ANA CaMOCTOATENbHOW paboThbl BHOCATCA chnefytouime
LOMONHEeHNA:

1L AuyH, C.d. OCHOBbI MeXaHWNKM [DNeKTPOHHBIA pecypc]: yyebHoe nocobue / C.d. AuyH n ap. -
Mockea: VH®PA-M, 2018. - 248 c¢. - OBC «Znanium.com» - PexXxum aoctyna:
https://new.znanium.com/catalog/product/883842

2. WrHatbeBa, T. B. TeopeTuyeckas MexaHuka. CTaTmka [DneKTPOHHbIN pecypc]: y4ebHoe nocobue

/ T. B. WrHatbeBa, O. A. UrHatbeB. - CapatoB: By3oBckoe obpasoBaHue, 2018. - 101 c. - 36C
«IPRbooks» - Pexxum flocrvna:http://www.iprbookshop.ru/72539.html

3. MkpTbiueB, O.B. TeopeTuueckas MexaHuKa. pakTMKyM [SneKTPOHHbIA pecypc]: y4ebHoe
nocobue / O.B. MkpTblueB. - Mocksa: By3oBckuin yuebHuk: HPPA-M, 2018. - 337 c. - 3b6C
«Znanium.com» - Pexxum goctyna: https://new.znanium.com/catalog/product/774958

B nyHkT 5.8. KaileHaapHbIi rpadimk BocnuTaTeIbHO paboTbl N0 AUCLUNIMHE.
Mogaynb 3. YuebHo-uccnegoBaresibckas n Hay4yHO-uccnepoBaresibckas AesaTenbHOCTb

[Jarta, mMecTo HasBaHue dopma OTBETCTBEHHbIN JocTuxeHns
nposegeHns MeponpuaTua nposeeHns 06yuaroLmxca
MeponpusaTUs
Nekuyusa-
CeHTSBPb, AncKyccns ChopMMPOBAHHOCTb
®rBOY BO «MITY» ~ «PO7b rpymnmnosas Hagbipos P. T OK 1
MeXaHWKW B
Hayke 1
TEXHUKe»

JornosiHeHnA n n3mMeHeHNA BHeC K.T.H. joueHT Hagbipos P. I,
(ponmkHocTb, @.1.0., noanuck)

Paboyada nporpamma nepecmMoTpeHa 1 ofobpeHa Ha 3acefaHnn Kadeapbl  CTPOUTE/NbHBIX U
obuenpodeccnoHanbHbIX AUCLUMINH
(HanmeHoBaHVe Kadeapbl)

« » 20‘ -

3aBegytoLimnii Kadespoi
(®.1.0)


https://new.znanium.com/catalog/product/883842
http://www.iprbookshop.ru/72539.html
https://new.znanium.com/catalog/product/774958

