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1. Ilesb ocBOECHMS TUCHUIITTHHBI

Llenp oCBOGHMS AMCUUIUIMHBI — HAy4YuTh Oyaymmx OakajaBpOB INPaBHIBHO BBIOMPATH
KOHCTPYKLIMOHHBIE MaTepualibl U KOHCTPYKTUBHbIE (DOPMBI, 0OecreunBaTh BBICOKHE MOKA3aTeNN
HAJE)KHOCTH, JOJTOBEYHOCTH M  0O€30IaCHOCTH  HANpPSOHKEHHBIX KOHCTPYKLHMH W Y3JIOB
00opy0BaHus, cO34aBaTh YIPPEKTUBHBIE U IKOHOMUYHBIE KOHCTPYKIIHH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCIMIUTMHBL ¥ TPAKTUKHA, HA OCBOCHHUU KOTOPBIX OaszupyeTrcss NaHHas IUCIUIUIMHA:
«Briciias matemaTtukay, «dusukay, «Mexadguka 1».

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npeamecTByromee: «Mexanuka 3», «MexaHuka 4.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U HNuagukaropbl
KOHTpOJIUpYyeMble AOCTUKEHU S IInanupyemble pe3ybTaThl
KOMIIETeHIH U KOMIIeTeHI Uit o0yueHust
(Ko 1 HAMMEHOBaHUE) (Koa 1 HAMMEHOBAHUE)
- YMEHHE UCII0JIb30BaTh — 3HaTh: OCHOBHbBIE METO/bI pacyeTa Ha
OCHOBHBIE 3aKOHBI IPOYHOCTb, )KECTKOCTh U
€CTECTBEHHOHAYYHBIX YCTONYHMBOCTb.
JUCLUILIMH B YMeTh: NpOU3BOIUTH aHATIU3
npodeccuoHanbHOM pPacUYETHBIX CXEeM, UICHTU(DHUITUPOBATH
JIeATEIbHOCTH, IPUMEHSITh BUJIBI JepopMaIii, IPUMEHSTh
METO/Ibl MaTEMATHUECKOTO METO/Ibl pacyeTa B COOTBETCTBHUHU C
aHaJIn3a U MOAEIIUPOBAHUS, IIOCTaBJICHHON 3a/1a4yei,
TEOPETUYECKOI0 U aHAJIN3UPOBATH MMOTYYEHHBIN
AKCIEPUMEHTAIBLHOTO pe3yNbTaT U JIeJaTh BHIBOJBI O
uccnenoBanus (OITK-1) paboTOCIIOCOOHOCTH KOHCTPYKITUH.
Bnagers: MeTogamu pacuera Ha
MIPOYHOCTbH, )KECTKOCTh U
YCTOMYMBOCTb THUIIOBBIX 2JIEMEHTOB
KOHCTPYKIHM.




4. CTpyKTYpa M cojiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bup .
N HanmeHnoBanue TeM 3aHATHI Oobem, HuTrep- KOHTPOJISA
Monyas (pa3jaen) | yueOHoOM . CemecTtp Bauabl
A60TEI (yueoHoO¥ paGoThI) q. aKTHUB, 4. (HauMeHOBaHMe
P OLICHOYHOI'0 CPeCTBA)
Monyns 1. Jlex | OcHOBHBIE IIOJOXKEHHUS COTPOTUBIICHUS 3 2 - — Tecr 1
OcHOBHBIE Cp MaTepHuajoB 5 - -
MOJIOKCHHS
COINPOTUBIICHUS
MaTepHaoB
Moy 2. Cp [Toctpoenue smrop BCO npu pactszkeHun- 3 10 — — Tect 2
TTocTpoeHHUe JITIop C)KaTUU U KPYICHHUH
BHYTPCHHUX [Ip  |Tloctpoenue smop BC® npu usrude 3 2 - - Tecr 3
CUJIOBBIX (haKTOPOB Cp 15 _ _
Jlex |HanpsoxeHus v yaITuHEHUs Npu 3 2 — — Tect 4
Cp pacTsKEHUU-CIKATHH 5 — —
Mopyns 3.
Jlab | MexaHuueckue UCTIBITAHUS MaTepUAIOB Ha 3 4 — — Tect 5,
Pactsxenue-
Cp pacTsKEHUE U CIKaThe 10 — — nabopaTopHas pabora Nel
CKaThe ~ "
Ip Pacuér Ha IpPOYHOCTH U KECTKOCTH NMPU 3 2 — — Tecr 6
Cp pacTsKEHUU-COKaTUN 15 — —
Mopyns 4. Cp ['eomeTprueckne xapaKTepUCTUKH TIOCKUX 3 10 — — Tect 7
I'eomerpuueckue CEeYCHUN
XapaKTePUCTUKU
TJIOCKUX CEUCHUH
Ip Pacuér na mpoyHOCTH TIpH MPSIMOM U3THOE 3 2 — — Tecr 8
Cp 15 — -
Jla6 | Pacuér Ha ®ECTKOCTh MPHU MPSIMOM H3THOE 3 4 — — Tect 9,
Mogymns 5. M3ru6 Cp 15 — — naboparopHas pabota Ne2
Jlex |Kocoit m3ru6. Coueranue usruda c 3 2 - - Tecr 10
Cp pacTsKEHUEM-CIKaTUEM 10 — —




Bun DopMBbI TEKYLLET0
N HanmeHnoBanue TeM 3aHATHI Oobem, HuTrep- KOHTPOJISA
Monyas (pa3jaen) | yueOHoOM . CemecTtp Bauabl
paGoTHI (yueoHoO¥ paGoThI) q. aKTHUB, 4. (HauMeHOBaHMe
OLIEHOYHOI0 CPeACTBA)
Monynb 6. Cnur | Jlek CnBur u KpydeHue 3 2 — — Tect 11
Kpy4€HHE Cp 14 — —
Monyns 7. ITp CraTH4yecKy HEONPENEIUMbIE CUCTEMBI 3 2 - - Tecr 12
CraTuyecku Cp 15 - -
HeoTpeeuMbIe
CUCTEMBI
Monyis 8. Cp Hanpsokéanoe u neopMUpOBaHHOE 3 10 — — Tecr 13
Hanpspokénnoe u COCTOSTHUE B TOUKE TBEPJOTO Tea.
nehopMupoBaHHOE ['unoTe3sl MPOYHOCTU U UX TPUMEHEHUE
COCTOSIHUE B TOUKE
TBEPJIOTO TENA.
['unoTessl
MIPOYHOCTH U HX
IPUMEHEHUE
Moy 9. Cp Y CTONYMBOCTB CHKATBIX CTEPKHEN 3 10 — — Tecr 14
YeTon4nuBoCTh
CXKaTBIX CTEP/KHEU
Moayas 10. Ip BriHocImBOCTH 3 2 — — Tect 15
BriHOCIMBOCTE Cp 10 - —
Cp Konebanus ynpyrux cucrem 3 5 — — Tecr 16
Monyns 11.
Konebauns. Ynap Ilp Ynap 3 2 - - Tecr 17
Cp 10 — -
Kontp. |Kontpons 3 3,75 — - Wrorosslii Tect
I[MTA  |IIpomexyTouyHas aTTeCTaIUsI 3 0,25 - -
Hroro:| 216 —




5. O6pa3oBaTesibHbIE TEXHOJIOTHH
[Tpn w3ydyeHMH IUCHUIUIMHBI «MexaHWKa 2» CTyIEHTaMH 3a04HOH (OpMBI 0O0y4deHUs
UCIIOJIB3YETCS TEXHOJIOTUS TUCTAaHIIMOHHOTO 00yueHHs Ha tuiaTdopme oOyyaromieii cpeast Moodle.

6. MeToauyeckue yKazaHusl 10 OCBOCHHUIO 1M CUMILIHHBI
1. M3ydeHune TEOPETUYECKOM YacCTH TEMbl Ka)XJAOro MOMAYJS CIEAyeT cpa3y 3akpeIlisiTh Ha
PELIEHUH TECTOBBIX 3aJJaHHUI 110 TAHHOU TEME.
2. llpucrynas k penieHuro Jr000# 3a1auu, clieayeT BHUMATEIbHO POYUTATh TTOCTAHOBKY 3a/1auu
U B COOTBETCTBUU C HEH BBIOMPATH aJITOPUTM PEILICHUS.
3. Ilpu odopmiieHnH perieHus 3a1a4 PEKOMEHIYETCs CTPOro CJIEAO0BAaTh THUIIOBBIM aJITOPUTMAM,
3aJI0’KEHHBIM B IIJIAHE PELICHUS U 3aKaHYMBATh BBIBOJIAMU I10 PE3YJIbTaTaM pacyera.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
3 OIIK-1 [Tpomexxyrounsie TecTbl Nol-17

3ananus 11 1abopaTtopHbIX padoT Nel,2
Bormpocsr k 3auety Nel-102

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. 3apanusi 1JiA BLINOJIHEHHUS JIA0OPATOPHBIX padoT
JlaGoparopuas padora Nel «McnbITaHUEe MATEPUAJIOB HA PACTSIKEHH €

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHS

1. ITpoBecTH UCTIBITAHUS HA PACTSHXKEHUE PA3TUNYHBIX MaTEPHAIIOB.

2. OnpenienuTh MEXaHUYECKUE XapaKTePUCTHKN MATEPUAJIOB: TIPS TCKYYECTH Gy, TPECIT
MPOYHOCTU Oy, OTHOCUTEJIBHOE OCTAaTOYHOE Y/UIMHEHHE TIOCJie pa3pbiBa O, OTHOCUTEIBHOE
OCTaTOYHOE CYKEHHUE ITOCIIE pa3phiBa .

3. JlaTb OIIEHKY KauecTBa UCIBITAHHBIX MaTEPUAIOB.

Kputepuu onenkmu:

Ecnu pabGota BhionHEeHa mpaBuibHO MeHee 4yeM Ha 50%, TO OHa BO3BpalaeTcs Ha
JOpabOTKy U 0auTbl 32 HEE HE BHICTABIISIOTCSI.

Ecnu pabota BeimonHeHa npaBuiibHO B nipeaenax 50-100%, To 3a He€ BBICTABISIOTCS OaJLTBI
MMPONMOpPHUOHATIBHO TPAaBUJIIBHOCTHU BBITTOJTHCHMA.

JlaGopaTopHas padora Ne2 «Onpenesnenne nedpopmanuu 6ajaKu Npu u3ruode»

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

1. DKCrIepUMEHTAIBHO U TEOPEeTHYECKH (MeToAoM Mopa) ompenenuTh BEIUUMHY Iporuda
WIN yIJia TOBOPOTA 33JaHHOTO C€UYEHUs OalKH.

2. CpaBHUTH NIOJyYEHHBIE PE3YIbTATHI U C/IENATh BHIBOBI.

Kputepun onenkmn:

Ecin pabGorta BbeImosHeHAa mpaBwiIbHO MeHee udeM Ha 50%, TO OHa BO3BpamaeTcs Ha
IopabOTKY 1 OaJLTbI 32 HE€ HE BBICTABIISIOTCS.

Ecmm pabota BeImoHeHA npaBuiibHO B Tipenenax 50-100%, To 3a He€ BBICTABISIOTCS OaJLTbI
MPOMOPLHUOHAIEHO MPABUIHBHOCTH BBIITOJHEHUS.

7.2.2. IIpoMe:kyTOYHBbIE TeCThI
Tecr 1
Tema «OcHOBHBbIE IOHATHS CONPOTUBJIEHUS MATEPHAJIOB

1. Yro Ha3pIBaETCSA MPOYHOCTHIO?

o CrocoOHOCTh »dJIeMEHTa KOHCTPYKIIMH BBIACPKMBATh 3aJaHHBIC BHEIIHUE HArpy3ku 0e3
pa3pymeHus.

o CrocoOHOCTh »dJIeMEHTa KOHCTPYKIIMHM BBIACPKUBATh 3aJaHHbIC BHEIIHWE HArpy3ku 0e3
MOSIBJICHUS HEOOPATUMBIX JIe(pOpMAIIHIA.

o CrocoOHOCTh dJeMEHTa KOHCTPYKIIMH COXPaHSATh IEPBOHAYAIBHYIO (OpPMYy YIPYroro
paBHOBECHS.



(@]

O

CriocoOHOCTh »JIeMEHTa KOHCTPYKLMH BBIACP)KMBATh 3a/laHHbIE BHEIIHHE HArpy3ku Oe3
nosBIeHUs Aepopmaruii.
CriocoOHOCTD AJIeMEHTa KOHCTPYKIIUHU COMPOTUBIISTHCS PA3BUTHIO TPELIHH.

2. UTo Ha3bIBAETCS )KECTKOCTHIO?

CrocoOHOCTh DJIEMEHTa KOHCTPYKIIMU BBIICP)KUBATh 3a/IaHHBIC BHEIIHHE HArpy3kKu 0e3
paspymeHus..

CrocoOHOCTh DJIEMEHTa KOHCTPYKIIMU BBIICP)KUBATh 3aJlaHHBIC BHEIIHHEC HArpy3Ku 0Oe3
MOSIBJICHUS HEOOpaTUMBIX JiehopMaIuii.

CrocoOHOCTh  3JIeMEHTa KOHCTPYKIIMM COXPaHSATh MEPBOHAYAIBHYIO (QOpMY  yIpyroro
paBHOBECHSI.

CrocoOHOCTh DJIEMEHTa KOHCTPYKIIMH BBIICP)KMBATh 3a/laHHbIC BHEIIHHE HArpy3ku 0e3
MOSIBJICHUS IehOpMaITiii.

CnocoOHOCTh 371€MEeHTa KOHCTPYKIIUU COMTPOTUBIIATHCS PA3BUTHIO TPEIIHH.

3. Uto Ha3bIBa€TCs yCTONYMBOCTHIO?

CriocoOHOCTh DJIeMEHTa KOHCTPYKIMHU BBIACP)KMBATh 33/JlaHHBIC BHEIIHHE HArpy3ku 0Oe3
paspylLeHus..

CriocoOHOCTh DIIeMEHTa KOHCTPYKIIMH BBLICP)KMBATH 33JaHHBIC BHEIIHHE HArpy3ku 0Oe3
HOSBJICHUS HEOOPAaTUMBIX Jepopmariuii.

CrocoOHOCTh  3J€eMEHTa KOHCTPYKIIMM COXPAHATh NEPBOHAYAIBHYIO (QOpMy  YyIpyroro
paBHOBECHS.

CriocoOHOCTh DJIeMEHTa KOHCTPYKIMHU BBIACP)KMBATh 33/JaHHBIC BHEIIHHE HArpy3kum 0Oe3
nosBIeHU Aepopmaruii.

CriocoOHOCTB AJIeMEHTa KOHCTPYKIIUHU COTIPOTUBIISTHCS PA3BUTHIO TPELIHH.

4. ConpOoTHBIIEHHE MAaTEPUATIOB — ATO HAyKa...

00 00IINX 3aKOHAX MEXaHUYECKOTO TBUKECHHS

O IBUXXKCHUU U B331/IMO)1€I>1CTBI/II/I MaTCPpHAJIBHBIX TEJI

0 MPOYHOCTHU, KECTKOCTU U YCTOMYMBOCTH 3JIEMEHTOB MHKEHEPHBIX KOHCTPYKIUN

5. OcHOBHas 3a/1a4a CONMPOTUBIIEHUSI MaT€PHUAJIOB — 3TO. ..

HEJO0MYCTUMOCTbh KOPPO3UH MAllIMH U MEXaHU3MOB

o0ecreyeHne N3HOCOCTOMKOCTH MHKEHEPHOT0 000PYA0BaHUS

o0ecrnieueHre MPOYHOCTHOM HAJIE)KHOCTH 3JIEMEHTOB MHKEHEPHBIX KOHCTPYKIIMH

6. I[J'ISI TOr0 YTOOBI NepeMCeIICHUA OTACJIBHBIX TOYCK KOHCTPYKHOHWH HE TMPECBBIIIAIN

OMMPCACIICHHBIX HAIICPC 3alaHHBbIX BCIIMYNH, KOHCTPYKIUA JOJIZKHA 06J'Ia)18.TB CBOMCTBOM. ..

o

@)
@)
@)

KECTKOCTHU
YIPYTOCTH
MIPOYHOCTH
IJIACTUYHOCTU

7. Teno He paspymacTcsa 1mona BO3JCHCTBUEM BHEIIHUX CHJI, €CJIn C€ro Marcpual O6Jla,Z[aCT

CBOMCTBOM...

o

@)
@)
@)

KECTKOCTH
YIIPYTOCTH
IPOYHOCTH
IIJIaCTUYHOCTH



Tect 2
Tema «IlocTpoenne 3mwop BC® npu pacTsizkeHUU-CKATUN U KPYYEHHH»

1. Ha xakoe KOJIMYECTBO y4acTKOB Ha/l0 MOJECIUTH JaHHBIA CTEPKEHb JUISl IOCTPOEHUS SIIOPbI
N?

q1=20kH/M qz=20xH/M
= ole &L =
F1=20xkH Fz=30kH | F3=30kH Fa=20kH
o C 0 £ H

Bl el iy

o 3 ydactka

o 4 yuacTka

O 5 y4acTkoB

o 6 y4acTKoB

2. B Kakux ce4eHusX JaHHOTO CTepxkHs Ha smope N OyayT ckauku?
q1=20kH/M qz=20kH/M
Fi1=20kH Fe=30kH | F3=30kH Fa=20kH
1] c D E H

= e | =

M I m Tm M

o B cedeHnusix, rae npuiioKeHbl COCPETOTOYEHHBIE CHIIBI

o B ceuenusix, rae MeHsieTCs pa3Mep CEUeHUs

o B ceuenusix, rae HauMHaeTCsA U KOHYAETCS paclpeieleHHast Harpy3Ka

o B ceueHusix, rae NpUIIOKEHBI COCPEAOTOUEHHBIE CHJIBI M TI/I€ HayMHAeTCd U KOHYAETCS
pacrpezeneHHas Harpy3ka

3. Ha kakux ywactkax smropsl N a1 TaHHOTO CTEp)KHS OyAyT NpsiMble, MapajuleibHble 0aze
SIIOPHI?

qi=20kH/M qz=20kH/ ™M
F1=20kH Fe=30rH | F3=30kH Fa=20kH
B C 0 £ H

Bl Eli

o Ha yuactkax BC u EH
o Ha yuactkax CD u DE



o Ha yuactkax BC u CD
o Ha yuactkax DE u EH
o Ha Bcex yuactkax

4. Ha xakux yyacTkax 3mopsl N ISl JaHHOTO CTEP>KHS OyIyT HAKIOHHBIE MPsIMbIe?

qi=20kH/M qz=20kH/ ™M
F1=20kH Fo=30kH | F3=30kH Fa=20kH
=) C o £ H

= e | =

o Ha Bcex yuactkax

o Takux y4acTKOB HET

o Ha yuactkax CD u DE
o Ha yuactkax BC u CB
o Ha yudactkax DE u EH

5. Beibepute npaBuibHyto 3mopy N A5 JAHHOTO CTEPKHS

q1=20kH/M qz=20kH/M
e
F1=20kH Fz=30kH | F3=30kH Fa=20kH
=) c o £ H

= e | =

10 10

20 20 20 20
20 20 20 20

10 10
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6. B kakux ceyeHUsX JaHHOTO Basia Ha 3mope Mz OyayT ckauku?
My =4 KM

M =3 KM
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o Bceuennax A, B, C, D, M
o B ceuenusax A, M
o Bceuennax B, C, D
o B ceuenusx B, D
o B ceuennax C, D
7. Jlns AaHHOTO Bajia BEIOEpUTE BEPHYIO 3MI0PY M:
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Tect 3
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Tema «IlocTpoenne 3mop BCP npu nzrude»

1. B xakux ceueHMsIX JaHHOU Oaiku OyayT CKadyku Ha amope Qy?

Re=30kH g=20kH/"m Ro=50kH
F=20xkH e M=20kHm F=20xH
™
R ) b

A = o< I

- I'm 1 IM‘ 1M M
B ceuenmax A, B, Du H
B ceuenusax B, C, u D
B ceuennax A, B, C, Du H
CkaukoB He OyZIeT HU B OJTHOM CEUCHUH
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3ananue 2. B Kakux ce4eHusX JaHHOM Oayiku OyAyT CKauKu Ha smrope Mx?

Re=30uH

g=20kH/m

)

Ro=50kH

L

I A M=20kHM
Y

F=20xH

F=20xH

F=Z20kH

A B/\ c 0
s
! M I m ! T m
- | - -
B ceyenun C
B ceuenusx Cu B
B ceuennsax Bu D
CkaukoB He OyZIeT HH B OJTHOM CEUCHHUH
3. Ha kakux y4yacTkax naHHOHU Oanku OyayT mpsiMble, MapajuiebHble 0a3e, Ha amope Qy?
I.'-?g: 3{:‘ .!{IJ-—III Cf':g t-:' K:'I_l'/n"'f .":-}D:qﬁ L{:I.'sf.'l_n'l
F=20kH I M=20kHm It
S ~
A WY '\l" ‘.l.-' W J.l W/ W W
=
A B/\ c™ 0
s
'™ I I M M
- | - -
Ha yuactkax AB u DH
Ha yuactke CB
Ha Bcex ydactkax
Hwu Ha onHOM yuacTtke
4. Ha kakuX y4acTKax JaHHOHW Oanku OyIyT HaKJIOHHBIE MIpsiMbIe Ha d1mope Qy?
I.'-?g: 3{:‘ .!{IJ-—III Cf':g t-:' K:'I_l'/n"'f .":-}D:qﬁ L{:I.'sf.'l_n'l
F=20kH I M=20kHm It
S ~
i W/ '\l" ‘.l.-' W J.l '-L-' W W
=
A B/\ c™ 0
s
'™ I I M M
- | - -
Ha yuactkax BC u CD
Ha yyactkax AB u DH
Ha Bcex ywactkax Oaynku
Hu Ha otHOM yyacTke
5. Ha kakux yJacTkax Oaiku OyayT MpsIMOJIMHEIHBIE 3aBUCHMOCTH Ha d1tope Mx?
I.'-?g: 3{:‘ .!{IJ-—III Cf':g t-:' K:'I_l'/n"'f .":-}D:qﬁ L{:I.'sf.'l_n'l
F=20kH I M=20kHm It
S ~
A WY '\l" ‘.l.-' W J.l '-L-' | W
=
A B/\ c™ 0
s
'™ I I M M
- | - -




0 O O O

O O O O

Ha yuactkax AB u DH

Ha yyactke BC
Ha Bcex yuactkax

Hu Ha OJIHOM Y4YaCTKEC

6. Ha kakux yuyactkax Oanku OyayT rmapabosinuecKue 3aBUCHMOCTH Ha dmope My?

Fa=30kH ag=20kH/"m Fo=50kH
F=20kH ' S M=20kHM I F=20xH
~
A B/\ < o]
o
I'm Y Im M
- | - -
Ha yuactke BC u CD
Ha yuactkax AB u DH
Ha Bcex ydactkax
Hu Ha ogHOM yuacTke
7. Jlns nanHo# 6anku BeIOepUTe BEpHYIO 3MI0py Qy.
Fa=30kH g=20rHm Fo=50kH
F=20kH T S M=20kHM I F=20kH
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8. st nanHO# Oanku BeIOEpUTE BEPHYIO SIIOPY Mx.
Re=30kH  gq=20kH/m Ro=50kH
F=20kH It S M=20kHMm di F=20xH
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Tecr 4
Tema «HanpsiaxeHus 1 yAJTHHEHUS PU PACTHAKEHHUH-CKATHUN»
1. Kak onpenenseTcss HOpMallbHOE HANPSKCHUE TPH PACTIKCHUU-CKATUH?
N
0O 6=—
A
o 6=N-A
N
0O 6=——
E-A
N -1
0O 6=——
E-A



2. Kak 3anuchIBaeTcs ycaoBHUE MPOYHOCTH MPH PACTIKEHUN-COKATUH?

< [0]

> [(7]

~[o)

max

max

>z >z >z

3. Kak onpenensiercst abcomoTHast [eopManus Ipu pacTsHKEHUH-CKATAN?
N (z)dz
Al=| N(@z)dz
. EA

4. Kak omnpenensieTcst OTHOCUTENbHAs 1ehopMalivs P pacTsKEHUU-CKATUN?

M M M
Il I I

M
Il
miz>lzglzg=

5. Kak 3anuceiBaercs YCJIOBHUC KECTKOCTHU?

8 e <[]
8 e 2 (9]
S <[0]

> Al <[3]
iAh > (3]

IA

6. Kak 3anmuceiBaercs 3akoH ['yka?

o o=E-¢

c=E/e
N
c=—
A

c=E- Al
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O O O O O

c=E-N

7. BenmnuuHa | — 370. ..
npojoibHas aedopmanus
MoyJsib FOHra

ko duuuent [lyaccona
HOpPMaJIbHOE HaNpPsSKEHUE

Tecr 5
Tema «MexaHu4ecKHe UCTIBITAHUS MATEPUAJIOB HA PACTSKEHHNE U CKATHE)

1. C xako# 11eb10 IPOBOATCS UCTIBITAHUE MAaTEPUAJIOB MPU PACTSIKECHUU-CKATHHU?

C 1enpl0 MONYyYEHUS] XapPaKTEPUCTUK MEXAHMUYECKHX CBOMCTB MATEpPUAJIOB: XapaKTEPHUCTHUK
MPOYHOCTH, MIIACTHYHOCTH U YIIPYTOCTU, KOTOPbIe (GUKCUPYIOTCS B CIIPABOYHHUKAX.

C 1e1b10 KaYECTBEHHOTO CPAaBHEHHUS CBOMCTB Pa3HbIX MAaTEPHAIIOB.

C uenplo OIEHKH BO3MOXHOCTH MCIOJIb30BAaTh HUCIBITHIBAEMBIM MaTepuall JJii KOHKPETHBIX
HeJICH.

C uesnpro U3y4eHHs IOBEICHHS MAaTEPUATIOB B YCIIOBUSIX PACTAKEHUSA-CKATHUSA.

2. YTO OTHOCHUTCS K XapaKTEepUCTHKaM IIPOYHOCTU MaTepuaia?
[Ipenen TekydyecTu U npeen NPOYHOCTH.

[Ipenen ynpyroctu u npenen nponopuroHaIbHOCTH

[Ipenen ynpyroctu u npejaesn Npo4HOCTH.

[Tpenen npoyHOCTH U peAEs NPOINOPLUOHATBHOCTH.

[Ipenen nponopuHOHANBHOCTH U MPEAET TEKYUECTH.

3. UTO OTHOCHTCS K XapaKTePUCTUKAM YIPYTrocTu?

Monyns ynpyroctu I poaa u koappunuent Ilyaccona.

Monyns ynpyroctu | poga u MakcumanbHas ynpyras nedopmanus.
Monyns ynpyroctu I poaa u nonnas gedopmarius.

Koaddumuent [lyaccona u MakcumanbHas yrnpyras aegopmarius.
Koaddunment Ilyaccona u nonHas nedopmanus.

4. YTo OTHOCUTCSA K XapaKTePUCTHKAM TIIACTUIHOCTH?

OTHOCHUTEIBHOE OCTATOUYHOE YAJUHEHUE O U OTHOCUTEIIBHOE OCTATOYHOE CYKEHUE .
OTHOCUTEIBHOE OCTATOYHOE YATUHEHHUE O U Mpeiei MITACTHYHOCTH.

OTHOCHTEIBHOE OCTATOYHOE CYKEHHUE Y U MPeAes MIIAaCTUIHOCTH.

OTtHocuTenpbHOE OcTaTouHOe yanuHeHue o u kodddumment [Tyaccona .
OTHocUTEeIbHOE OCTaTOUHOE CcykeHue y 1 koddduunent Ilyaccona L.

5. Uto Ha3bIBaeTCS HAKIEIOM?

SlBneHre TOBBIMICHUS TPOYHOCTHBIX CBOWCTB MaTepHwalia W CHIDKCHHUS TUTACTMYECKHX B
pe3ynbTaTe NpeIBAPUTEILHOTO HATPY>KEHUS BBIIIE MPEJENa TEKYUECTH.

SlBneHve TOHWXEHUST TPOYHOCTHBIX CBOMCTB MaTepHaia W TOBBIIMICHHUS ITUTACTUYECKUX B
pe3ynbTaTe NpeIBAPUTEIBLHOTO HAIPY>KEHUS BBIIIE MPEJENa TEKYUECTH.

SlBneHre TOBBIMICHUS TPOYHOCTHBIX CBOWCTB MaTepHwalia W CHIDKCHHUS TUTACTUYECKHX B
pe3ynbTaTe NpeIBAPUTEILHOTO HArPY>KEHUS BhIIIE Mpe/esa MPOnopLHOHAILHOCTH.

SlBneHre TOBBIMIEHUS TPOYHOCTHBIX CBOWCTB MaTepHwalia W CHIDKCHHUS TUTACTUYECKUX B
pe3ynbTaTe NpeIBAPUTEIBLHOTO HATPY>KEHUS BBIIIE MPEJENa MPOYHOCTH.



6. Uto HaszwiBaeTcs a¢pexrom baymmnrepa?

D¢ dexTom baymmurepa Ha3pIBaeTCsl SBICHHE CHUKEHUS Opy M Or NPHU CXKATUH, BBI3BAHHOE
HaKJICTIOM, TIOJYYEHHBIM IPU PACTSKEHUH.

D¢ dexTom baymmnrepa HazpiBaeTcs SBJIEHHE HEOOpaTUMOHN MOTEpH SHEPruH Aedopmanuyl B
pe3yabTaTe HECOBIAICHUS KPUBOM HAIPYKEHUS C KPUBOH pasrpy3Ku.

D¢ dexTom baymmHrepa Ha3pIBaeTCs SBJICHUE MOBBIIICHUS IPOYHOCTHBIX CBOWCTB MaTepHaia 1
CHIDKEHHS TUIACTHYECKMX B pe3yabTaTe MPEABAPUTEIBHOIO HArpyXeHHs BBIIIE Mpeerna
TEKY4ECTH.

O¢ddexkrom baymmHrepa HaszpIBaeTCs SBICHHE CHIDKCHHS HAINPSDKEHUS TPU  MTOCTOSHHOM

nedopmaruu.

7. Yrto Takoe rucrepe3uc?

['ncrepe3uc — 310 HeoOpaTumasi morepst SHepruu jaedopmMaluyd B pe3yibTaTe HECOBIAACHUS
KPUBOW Harpy»XeHus ¢ KpUBOU pa3rpy3Ku.

I'ucrepe3suc — 3TO SBJICHHME IOBBIIIEHHUS IPOYHOCTHBIX CBOMCTB MaTepuaja W CHUKEHUS
IUTACTUYECKUX B PE3yJIbTATE MPEABAPUTEIBLHOIO HAIPYKEHUS BbIILIE IIPE/IeIa TEKYYECTH.
I'ucrepesuc — 3To ABJIEHUE CHUXKEHUS Gny U Gr IIPU CKATHH, BBI3BAHHOE HAKJIETIOM, MOJIYyYCHHBIM
IIPU PaCTSHKEHUU.

['ncrepesuc — 3To yacTUYHAsI TOTEPs SHEPTUM JepOopMaLliu B pe3ysibTaTe HECOBIAAEHUS KPUBOM
Harpy>Ke€Hus ¢ KpUBOU pa3rpy3Ku.

['ncrepe3uc — 3T0 MojHas MOTEepsl SHEPruM JAedopMaluy B pPe3yibTaTe HECOBNAJAECHUS KPUBOU
Harpy>Ke€Hus ¢ KpUBOU pa3rpy3Ku.

Tect 6
Tema «PacyeT HA MPOYHOCTDH M KECTKOCTH NMPHU PACTSKEHH U -CHKATHI)

1. OHpeI[eJ'II/ITC, KaKO€ CCUYCHUC JTAHHOI'O CTCPIKHA CaMOC OIIACHOC, €CJIN IUIOHIaAb IMMOIICPEUYHOT O

cedyenns yaactkoB BC u EH pasna 2 cm?, a yuactkoB CD u DE pasna 4 cm?.

qr=20uH M gr=20kH M
e
Fr=20 | Fa=300uk | Fa=30xk Fa=20uH
— e — — ——— | ——— — — e —
g c o E H

2 = e |df— A A

[+

@ .

[y —

20

:Ja| 20
Bce ceuenns yuactkoB BC n EH paBHOOmacHs!
Ceuenus C u E yuactkoB CD u DE

Ceuenns C u E ygactkoB BC u EH
Ceuenus C, D u E ygactkoB CD u DE



2. Yemy paBHO MaKCHMalbHOE IO a0COJIOTHOW BEIWYMHE HAMPSIKCHHE, BO3HHUKAIOIIECE B
CEUYEHUSAX JAHHOI'O CTEpXHsS, €ClM Iuloumaab nonepedyHoro cedeHus: ydactkoB BC m EH paBHa
2 cm?, a yuactkos CD u DE pasna 4 cm??

qr=20uH M gr=20kH M
e Mo |
Fr=20x8 Fa=30uk | Fa=30xH Fa=20rH
—_— —  —  — - —————
a8 c o E H
e = == a0 A
2t In ) 2
10 10

S o

20 20

[
L=

20 |
100 MIla
150 MIla

50 MIIa
25 MIla

0O O O O

3. Uemy paBHO MUHHMAaJIbHOE HANpPSHKEHHWE B CEUCHHSX MAHHOTO CTEPXKHS, €CIH IUIONIA/b
nonepeuHoro ceuenus yuactkos BC u EH pasna 2 cM?, a yuactko CD u DE pasna 4 cm??

qr=20uH/ M gr=20xH M
e Do |
Fi=20rH Fr=30uH | Fa=30uH Fa=20kH
——— - — o
& c o E H
[ =3 —3e|aE— a— ]
) T 1 )
i 1o

S o

0 20 20

%]

2(]'|

—100 MIla
—25 MIla

25 MIla



4. Omnpenenute BeIMYMHY W HAMpaBJeHHUE nepeMenieHus cedeHnss C JaHHOTO CTepPXKHS, IPUHSB
3a HENOJBM)XHOE ceueHue B, ecnm mmomane nomnepeyHoro cedeHust yuactkoB BC u EH paBna
2 cm?, a yuactkos CD u DE pasna 4 cm?, moayns ynpyroctu nepsoro poga E=2-10°MlITa.

qr=20uH M gr=20kH M
. N T A
Fr=20x8 Fa=30uk | Fa=30xH Fa=20rH
—_— —  —  — - —————
a8 c o E H
e = == a0 A
2t In ) 2
10 10

é\ /‘{’5 W), wH

Il - (Ul

20 | 20 20

[
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1 MM Kk ceuennio B
1 MM oT ceuenus B
0,5 MM K ceuenuro B
0,5 MM ot ceuenus B

5. IInomane nonepeuHoro cedenus: yuactkoB BC u EH paBna A, a miomans nornepeyHoro
ceueHus yyactkoB CD u DE paBHa 24. Omnpenenure BenuuuHy A U3 yCIIOBUS MPOYHOCTH, €CIIU
Jonyckaemoe Hanpspbkenue [6]=160 MITa.

qr=20uH/ M gr=20xH M
. * N S .

Fi=20rH Fr=30uH | Fa=30uH Fa=20kH
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125 Mmm
200 MM
250 MM
314 mm
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[T R Ol )



6. OHpGI[eJII/ITe, KaKOC CCHCHUC NAHHOI'O CTCPIKHA CaMOC OIMACHOC, CCJIM IUIOIIAAb IMOIICPECYHOT O
CCUCHUSA BCEX YHACTKOB OJJMHAKOBA.

gi=20kH M Gz=30rH 1
. - =L =
Fi=10kH | Fz=40xH Fa=204H -
b — . — . ——— . —4:5—
B " D 3 H
—_ === | == === e e e
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@ W 1 @.x
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Ceuenne H
Ceuenne C
Ceuenue E
Ceuenne B

O O O O

Tect 7
Tema «I'eomeTpryeckne XapaKTePUCTHKH IUVIOCKUX CeYEeHH D

1. T'eomeTpuueckas XapakTepUCTHUKA IUIOCKOTO CEUEHHs Sx — ITO:
IUIOIIAb

CTaTUYECKUH MOMEHT

0CEBO MOMEHT MHEPLIUH

HOJIIPHBIA MOMEHT UHEPLIUU

[EHTPOOEIKHBIIT MOMEHT UHEPLIUU

pannyc MHEpLIUU

O O O O O O

2. 'eoMeTpuyeckas XxapaKTepUCTHKa IJIOCKOTo cedeHus Ix —31o:
IUIOIIAb

CTaTMYECKUH MOMEHT

OCEBO MOMEHT HHEPLIUH

HOJIIPHBIA MOMEHT UHEPLIUU

[EHTPOOEIKHBINT MOMEHT HHEPIIUH

pannyc MHEpLUUHU

O O O O O O

3. 'eomeTpuyeckast XxapaKTepUCTHKA IJIOCKOTO cedeHus Ixy — 31o:
IUIOILAb

CTaTMYECKUH MOMEHT

0CEBOI MOMEHT HHEPLIUH

HOJIIPHBIA MOMEHT UHEPLIUU

[IEHTPOOEIKHBIN MOMEHT HHEPIIUH

paanyc MHEpLUU

O O O O O O



4. MomeHT uHepuuu Ix JTaHHOTO cedeHust onpeensercs mno Gopmyre:

5. MoMmeHT nHepuuu JaHHON (UTYpbl OTHOCUTEIHFHO OCH X1 PaBEH. ..

A
X1

h

Y

11

12
17

12

5 e



6. MOMeHT MHepIMH JaHHOU (PUTYPBI OTHOCUTEIHHO OCH Y1 PaBeH...

)4 2’1

o §hb3
8

131 e

1

o ! hp3
48

o pp?
48

7. TlpeacraBuB JaHHOE CEYEHHE COCTOSIIIMM M3 TpeyrojibHuka Nel u mpsmoyroimpHuka Ne2,
OIIPEAEIINTE, YEMY PABHBI KOOPAMHATHI LICHTPOB TSKECTU TPEYTOJIBHUKA Y1 U IPSIMOYTOJIBHUKA Y2 B
3amaHHol cucteme koopauHat XOY.

10 em

= wf.‘)' em | 10 em

O
20 cm

[

y1=7,5¢cM, y2=20cMm
y1=5¢cM, y2=5¢cM
y1=—5¢cM, y2= —15¢cm
y1=10cMm, y2=20cm

o O O O



Tect 8
Tema «PacuéTr Ha NPOYHOCTH MPH NPAMOM U3rude»

1. Jnsa naHHOW Oalku C COOTBETCTBYIOIIUMH JIIOPAMH BHYTPEHHUX CHIIOBBIX (DaKTOPOB
OTpeieNIuTe, KaKoe CeYeHHE SIBIIIETCS Haubosee OMacHbIM.

B SEEEERE! K
1 E=30¢H 4
B | | | | 1=0,5M
30
10
b L 1]
I]F, KH
25
15
M,, kHM
_J,,'—J’J’E
10
o B
o C
oD
o K

2. Jlns maHHOW OanKM C COOTBETCTBYIONIMMHU SIIOPAMH BHYTPEHHHX CHJIOBBIX (hakTopoB
ONpe/IeTUTE, YEMY pPaBHA BEJIMUYMHA MAaKCHUMAJIbHOIO HOPMAJIbHOTO HAIIPSIKEHUS B OMACHBIX TOUKaX
OITaCHOT'0 CEUCHMSI, €CITH pa3Mepbl ceueHus b = Scm, h = 15¢cm.

Ly

B IREREEEL Kp o . .
1 F-30kH X
l | 1=0,5m
0 b
@ jli]
\[\ I | I]},, kH
5
15
‘ | Hx, KH-mM
L
10
Omax — 120 MHa
Omax = 133 MlIla
Omax — 187 MlIla

O O O O

Omax — 225 MlIla



3. Jns pganHOW Oanku C COOTBETCTBYIOIIMMHU SIIOpPaMU BHYTPEHHHUX CHIIOBBIX (aKTOpOB
ONpeIeTTUTE, YeMY paBHA BEJIMUYMHA MAaKCUMAJIbHOIO HOPMAJIBHOTO HAIPSKEHUS B OMACHBIX TOUKaX
OITaCHOT'0 CEUCHMsI, €CITU pa3Mepbl cedenus D = 20cm, d = 17¢cm.

M=50KH M q=20KH/ 1 WY
BEEERERE )
K D i P B K
0,51 | [=1m H
Fl1]
=zill
I ﬂ:r' kH
I
! 30
0
e M, KH
30
0 oOmax = 80 MIla
O Omax = 99 MlIla
0 Omax = 160 MIla
o omax = 133 MlIla

4. lnsa naHHOM OaJKu C COOTBETCTBYIOUIMMHU SIIOPAMU BHYTPEHHHUX CHJIOBBIX (hakTOpoB
OTIpeNIeNINTe, YeMY PaBHA BEJIMYMHA MaKCHUMAIBHOTO HOPMAJIBHOTO HANPSDKEHUS B OMACHBIX TOYKAX
OMaCHOTO Ce4yeHMs, ecau cedyeHue Oanku ayTaBp Ne 24. (Mcmonb3yiite TaOnuIbl copTaMeHTa
IIPOKATHOM CcTaju.)

Ef1 ¥
M=50xHH g=20kH/ ¥ —t
EEERERERERE _
K 0 C B ¥
F=50KkH
0.5l 1 f =T =
20
| o T Q,, kH
S
! 30
20
""*-L.LJ___]__LJ-“"""'F__ %!
30
O Gmax:104 Mlla
o omax = 173 MlIla
O Gmax:87 Mlla
(@] Gmax:145 MIla



5. Jnsa naHHOM OalKku C COOTBETCTBYIOUIMMHU SIIOPAMU BHYTPEHHHUX CHJIOBBIX (DakTOpoB
OIIPENEINTE, YEMY PaBHA BEIMYMHA MAKCUMAIbHOTO HOPMAJIBHOTO HAIPSHKEHHS B OIACHBIX TOYKAX
omacHoro ceueHus, ecau d = 12¢cm.

A Rg=25kH a=t0kH/mM  AR=35KH  M=10xHw Y

JERREERRREREN ) .,
, F=LOxHY . . l”

|

-—

NN
N

M, KHM
10 10
o omax = 118 MIla
0 Omax = 59 MlIla
O Omax = 206 MIla
0 Omax = 177 Mlla

6. Jns maHHOW Oanky C COOTBETCTBYIONIMMH SIIOPAMH BHYTPEHHHUX CHJIOBBIX (hakTopoB
OTIpesieNIuTe, YeMy paBHA BEJIMYMHA MAaKCHMAJIbHOTO HOPMAJIbHOTO HANPSDKEHUS B OMACHBIX TOUKAX
OIIACHOT'O CeYeHHsl, ecau b = 9cm.

q=20KH,/ M i
0 AEERERERERERNE: C . .
1L 4 1r :
F=20xH F=20xH F=20kH
YR, =10xH YRy=10xH b
l l ! l=1m
20
@é 10 10
"h"‘h._l ‘\TT-,,_ a , kH
] T <_J ¥
! 10 : 10
M, kHM

o omax = 120 MIla
O Omax = 185 MIla
O Omax = 165 MIla
0 omax =41 Mlla



Tect 9
Tema «PacuéT Ha )KeCTKOCTb NPU MPAMOM H3rnude»

1. Yemy paBHO BepTHKaJbHOE INepeMenieHune ceueHust D manHoW Oanku, eciu JKeCTKOCTh ee
nornepevHoro ceuenus Elx=2812,5kH-m??

g4 0kH/ M M=35KH-m
B Cy § ¢ ¢ 7410 K
4 F=30¢H

L | 1=0,5m

15

KH-m

w!

(=g}

25
10 13

:
! J Mig

op=0

op = 1,2 MM (BBEpX)
op = 0,3 MM (BHH3)
op = 0,5 MM (BHU3)

O O O O

2. Uemy paBHO BepTHKalbHOE TepeMerneHue cedenus K maHHON Ganku, ecM KeCTKOCTh ee
nonepeuroro cedenus Elx=2330xH -m??

A Rg=25kH o=10kH/m  AR=35kH  M=10kH™M
JEEEERREREEEE )
L
% F=L0xHY e
| | [=1M
20
1,25
6,5
M, KHM
10 10 10
R=05 | 0.7c 1|
025 92 2> )
% M1K
R =15
ok=0

Ok = 0,6 MM (BHUB)
ok = 0,7 MM (BBepx)
Ok = 1,2 MM (BHUB)

0O O O O



3. Uemy paBHO BEpTHUKAIILHOE TepeMelieHne ceueHuss B maHHON Oaniku, eciu KeCTKOCTh ee
nornepeuHoro ceyenus Elx=2812,5kH-m??

: dEENERRD p
(S 4
l l 1=0,5m

15
15

1
4

0,75 3

10|

L]

1,25 15

os = 1,7 Mmm (BBEpX)
0B = 5 MM (BBEpX)
o8 = 0,9 Mmm (BBeEpX)
OB = 3,5 MM (BHU3)

O O O O

4. Yemy paBHO BepTHKaIbHOE TepeMelieHne cedeHus C JaHHOM GalkM, eclM KEeCTKOCTh ee
nonepevHoro cedenus Elx=7600 kH-m??

M=50kHm q=20kH /1
] HERERERERE

) D C1 F=s0xt
0,5 _ 1 l=1m

20
m\ M kHM

It ~5% X!
15 10 '
225 ~~30

1
5 25

oc=0

oc = 0,6 MM (BHMB)
oc = 0,1 mm (BBEpX)
oc = 1,15 MM (BHU3)



5. YUemy paBHO BEepTUKAIBHOE MepeMelleHrne cedeHus B manHo#l Oamku, ecinu >KeCTKOCTh ee
nornepeuHoro ceuenus Elx=7600 kH-m??
M=30kHm g=20kH /1
] HEREREEENRE
K D l 1 Fos0ut l

il 25 x!
15 10 '
225730

2

25 2,25
o8 =2,3 (BHH3)

OB = 5,4 MM (BHU3)
o = 1,4 MM (BBEpX)
o = 1 MM (BHHU3)

O O O O

6. Uemy paBHO BepTHKAIbHOE NEpeMelleHne cedeHus D JaHHOM Galku, eclu )KECTKOCTh ee
nonepevHoro cedenus Elx=7600 kH-m??

M=50K M g=20kH/ M
] REREREERRE

K D CR Fosouh
051 L =1

20
M M kHM

QI 2
15 10 '
22,5 30

|
17T Mg
0,25

05

o op=0,3 MM (BHU3)
0 0p =2 MM (BHHU3)
o op=0,1 mm (BBepX)
o 6p = 0,4 mm (BHU3)




7. Uemy paBHO BEpTHUKAIBLHOE TepeMelieHne ceueHus L manHON Oanku, eclid >KeCTKOCTh ee
nonepedHoro ceuenus Elx=2330xH-m??

1RE_=2‘5KH |:I=1[||.<Hf.-"'p-| lR;=35KH M=10kH M
JERERERERERREN K
F:L[IKH'IFL e
| 1 =1m
|
20
11,25
‘ 6,5
M, kH-M
10 10 10
! |
R,=05 05 R-05
0,75 0,25 C
l
Mi

S 2 P

oL = 2,7 MM (BHH3)
oL = 5,4 MM (BHU3)
oL = 1,7 Mmm (BBepx)
oL =2 MM (BHH3)

O O O O

Tecr 10

Tema «Kocoii uarnd. Coueranmne n3ruda ¢ pactskeHueM-cKaTuemM)
1. JInsg 3amaHHOTO cCilyyasi CJIOKHOTO CONPOTHUBIIEHUS HOPMAaJbHOE HAIpPSDKEHHE B OMACHOM
TO4YKE paBHO ... MIla

160 nn
My = 90 KH-M Y,
A = 384 c
p— 2 _ Wx=1536 4.:}.1;
e My = 60 KH-M E X Wy =1024 cm

117,2
220,3
99,7

168,4

o O O O



2. Jlng 3aaHHOTO Cllydas CJIOXKHOTO COMPOTUBIICHHS HOPMAIIbHOE HAIMPSIKCHHE B OIMACHOM
TOYKe paBHO ... MIla

My = 40 KH-M Yo
= N\ A = 1431e
e = Wy =0659.9 o
My = 30 KH'M ol \ -// = X cM
' M T
180 nma
o 75,8
o 87,9
o 63,2
o 110,1

3. JIng 3amaHHOrO Ciydas CIIOKHOTO CONPOTHBICHHS HOPMAJIBHOE HANPSOIKEHHE B ONACHOM

TOYKeE paBHO ... MlIa
220 na

My = 60KH-M
Y

My = 80kH-M A = 484.0cr’

;( Wx= 1774.7cr

0 win

79

o 78,9
o 59,6
o 66,2
o 834

4. Jlns 3aJaHHOrO ciydas CJIO0XKHOTO CONPOTHUBICHHUS HOPMAJIbHOE HANpsKEHHWE B OINACHOM
TO4YKE paBHO ... MIla

My = 7TOKH-M
o -
My = 90KH-Mm \
/- \\ A = 3799em’
\-/ X  Wx=1044.8cw
ey 220 M
o 109,1
o 101,9
o 96,5
o 119,6



5. lig 3ajaHHOTO cilydas CJIOYKHOTO COIPOTUBIIEHHS HOPMAJIbHOE HANpSKEHUE B OMACHOMN

TOYKe paBHO ... MIla

O O O O

120
Mx = 60 KH-m -
Y|
My = 30 KH-M - A =216
- Rag > Wx =648 ey,
-'TZ = 80 KH = X  Wy=432cM
165,7
148,4
186,1
202,9

6. HJ’IH 3aAaHHOTO CJIydas CJIOXHOI'O COIPOTHUBJIICHUA HOPMAJIBbHOC HAIIPAKCHHUC B OITacHOM

TO4YKE paBHO ... MIla

o O O O

140 g
Y
My = 50 KH-M = A = 204 c_uf
z - Wyx=1029 e’
= X  Wvy= 686cr
Ny = 100 KH | b .
76,3
58,4
86,1
102,9
Tect 11

Tema «CaBur u KpyueHnue»

1. Uto Ha3pIBaeTCSI YUCTHIM C)IBI/II"OM?

Ecnmu Ha rpadsax 3JIEMCHTapHOIO 061>eMa, BBIJICJICHHOI'O M3 HAarpy>KCHHOI'0 JJICMCHTA
KOHCTPYKIIMHU, BO3HHUKAIOT TOJIBKO KaCATCJIBbHBIC HAIPSXKCHUA, TO Takol BHJ Ile(bOpMaI_[I/II/I
Ha3bIBACTCS YUCTBIM CIABHUI'OM.

Eciu Ha rpansax 3JIEMCHTAPHOI'O 06’LeMa, BBIACIICHHOI'O M3 HArpyKCHHOT'O 3JICMCHTA
KOHCTPYKIIMHM, BO3HHKAIOT TOJBKO HOPMAJIBHBIC HAIPSAXKCHUA, TO TaKou BU/J }IerOpMaI_[I/II/I
Ha3bIBACTCs YUCTBIM CIABHUI'OM.

Ecnmu Ha rpagsax J3JIEMCHTapHOIO 061>eMa, BBIZICJICHHOI'O M3 HAarpy>KCHHOI'0 JJICMCHTA
KOHCTPYKIIMHU, BO3HUKAKOT TOJBKO CIABUTOBBLIC HAIIPSXKCHUA, TO Takoil BH] I[e(l)OpMaLII/II/I
Ha3bIBACTCS YUCTBIM CIABHUI'OM.

Eciu Ha rpansax 3JIEMCHTAPHOI'O 06’LeMa, BBIACIICHHOI'O M3 HArpy>KCHHOTO JJICMCHTA
KOHCTPYKIIMHM, BO3HHUKAIOT TOJIBKO IIONCPEYHBIC HAIIPAXKCHUA, TO TaKou BU/J )Ie(l)OpMaHI/II/I
Ha3bIBACTCs YUCTBIM CIBUI'OM.

2. Kaxk 3anuceIBaercs 3akoH ['yka B yCIOBUSAX YUCTOTO cBUTa?
T = Gy, tae G - MOZLylIb YIIPYTOCTH BTOPOTO POAA, Y - YTOJI CABUTA



o T = GAs, tae G - MOIyb YIPYTOCTH BTOPOTO poja, AS - aOCOIFOTHBIN CIBUT
o t = Ey, rne E - MOyJIb yIIPYTOCTH MIEPBOTO POJIA, § - YIOJl CIBUTA
o T = Uy, rae u - koapdunueHt IlyaccoHna, y - yron casura.

3. KakuM cooTHoIIeHHEM CBA3aHbl MEXAY OO0 MOyINb YIPYrOCTH BTOporo pojaa G u Moayinb

yIpyrocTu nepsoro pona E?

G__ &
2(1+p)
_ 2E
A+p)
_3E
2(L+p)
_E
T 2(1+3u)

4. Kak OIpCACIIAIOTCA KAaCaTCIIbHBIC HAIIPSAXKCHUA B HpOHSBOJ’IBHOﬁ TOYKE IIOIICPCUYHOI'0 CCUCHUA

CTEPKHS KPYIJIOIO CEUEHUs B YCIOBUIX KpyueHuUs?

_Mp
JP
o Mgp
GJ,
- Myp
WP
M,0
T =
J

p

5. Kakoe ceueHue nim Y49aCTOK JaHHOTI'O BaJia ABJIACTCA HanOoJIee ONAaCHBIM?

My 2M M,=3M
/\f‘\ T:T\ﬂ . M;H -
(- (=,
—\ | I
0 W e 2 3
l : l [=0,5mM
,,r'”" ™
— ' —— M,, kHM
f i
3M L

VYuacrok (0-1)
Ceuenue (1) yuactka (1-2)
Ceuenue (2) yuactka (1-2)
VYuactok (2-3)



6. Jlns naHHOrO Bala OmpeAeNHTEe, YEMy paBHA BEIMYMHA MAaKCHMAJIBHO JOMYCTHMOIO
napameTpa M, HailieHHOTO U3 yCIIOBHS PoYHOCTH, eciu d=20mwm, [t] = 100MI]a.

My=2M M,=3M

M M.=M
A .
Sy ot /l =

(==

f.u--——-...\
15d

| 4
AN !
0 1 1 2 3
l Pl |=0,5M
! M
___,.,'J"‘”'T! o Mz, kH-M
M M
3M
3
o [M]=136 H'm
o [M]=94Hm
o [M]=182H'™m
o [M]=210 H'm

7. Jlns JaHHOTO BaJia OMPEIEIINTE, YeMy paBeH aOCOMIOTHBIN yroj 3akpy4yrBanus ydactka (0-1),
eciu m3BectHO: d = 20MM, G = 8-10*MIIa, M = 100H-m.

I"‘I1=1’M M2=3M
A M MM
\f"\r"‘-zl‘“\f\ . / =
2 ( ( L_,ux% (, { z
A ;ﬂ I
0 1w 11 2 3
L Ll 1=0,5m
M
f...-rﬂ“’Tf — Mz- kH-M
M M
M
]
o ¢o1=6,8°
o ¢ =-0,7°
o @@ =-1,4°
o Q-1 =-2,7°
Tect 12

Tema «CTtaTn4yecku HeomnpeaeauMbie CUCTEMbD)

1. Ilpu pacKpbITHH CTaTUYECKON HEONPEACTUMOCTH UCTIONB3YETCS. ..
METOJI CEUECHUN

METO/A CUJI

Meroa Mopa

METOA HAYAJIbHBIX HapaMeTpOB

0O O O O



2. CTeneHb CTaTUYECKOI HEONpeIeNMMOCTH CUCTEMBbI PaBHaA. ..
[0 o01eMy KOJMYECTBY PEAKTUBHBIX YCUJINN
[J KOJIMYECTBY y4aCTKOB CUCTEMBbI
O xonuuectBy ypaBHeHH B CKYMC
[J KOJIMYECTBY OCHOBHBIX CBA3EH
[0 KOJMYECTBY JIMIIHUX CBA3EH

3. CtaTHyecK HeOoNpeIenuMas CHCTEMa

A |~
A —— = — ] d
g ———

€ — ¢— ¢— = 00
p L/
20 20

MMEET CTENEHb CTaTUYECKON HEOIIPEIEIMMOCTH S=. ..

ol
o 2
o3
o4
4. JInst cTaTU4EeCKU HEONpeIeTuMOM Oamku
— -L
Helb3:a UCT0JIb30BATh B KAUECTBE OCHOBHOM CUCTEMBI CIEAYIOLIYIO:
4
7.
o
AN B
o
o T P I
1o “ ; STET
5. J1y1st 5KBUBAJICHTHOW CHCTEMBI
/‘7::(2 iF TK. ‘LF
i‘: d d d d I
TPY30BOM SIIOPOM SIBIISETCS CIIEAYIONIAs:
o Fa Fao

o Fao Fo



Th a2
Fa Fa
o m/|/ \[\!\

6. Eciu equanynas Mz1 u rpy3oBast Mz smopsl HekoTopoit CHC umerot Bu:

M,

[y

.f KHM

- M
ZM FIN

TO B COOTBETCTBYIOIICH CHCTEME KAHOHMYECKMX YPaBHEHHMM CBOOOJHBIN 4YJI€H Oi1F paBeH
(G1,=5x10°Hm?):

o —2-102 pao
o 1,610 pao
o 2-102 pao
o 2,410 pao
7. Ecniu equHuyHBIC U Tpy30Bas dmtopsl HekoTopoit CHC umerot Bua:
1
7

1,475 a a /71_’

§ 7 -j\\l'“‘r-\w:‘L

™
M, WML
G

Z

TO B CHCTEME KAHOHHYCCKUX YPABHCHHHA OMPUUAMENIbHbIMU  SBISIOTCS  CICIYIOIINC
K02 (UIIMEHTH U CBOOOIHBIE YJICHBI:
o 012 M O1F
822 M O2F
O1F M O2F
821 1 O2F

o O O

Tecr 13

Tema «HanpsxénHoe u aeopMHpPOBaHHOE COCTOSIHHE B TO4YKe TBEPAOro Tela.
I'mnore3bl NPOYHOCTH M UX MPUMEHEHHE»

1. HanpsikeHHBIM COCTOSTHUEM B TOUYKE HA3bIBAIOT ...

O COBOKYIIHOCTb HAampsDKEHUH, AEMCTBYIOUIMX IO BCEBO3MOXKHBIM IIJIOLIAAKAM, IPOBEIECHHBIM
4yepes 3Ty TOUKY

O HanpsHKEHUE B ONIACHOW TOUKE MONEPEYHOI0 CEUEHUS CTEPIKHS



O COYETaHWE TJABHBIX HANpPSOKEHUH, NEHCTBYIOIIUX IO TIABHBIM IUIOMIAJKaM, MPOBEICHHBIM
yepes 3Ty TOUKY
O YCJIOBHE IIPOYHOCTHU B ONACHOM TOUKE

2. HanpspkeHus, ACWCTBYIONIME Ha IUIOMIAJIKAX, HA KOTOPBIX OTCYTCTBYIOT KacaTelbHBIC
HaANPSDKEHUs, Ha3bIBAIOT. ..
O HanpsHKECHUSIMU Ha HAKJIOHHBIX TJIOMIAIKAX
O B3aMMHO MEPHEHAUKYIIPHBIMU HANPSIKEHUSIMU
O HOPMAJIbHBIMH HAMIPSKCHUSIMH
O TJaBHBIMU HANPSKEHUSIMU

3. I[J'ISI 3aaHHOI0 Cliydas CJIOXXHOI'O COIIPOTHUBIICHHSA B TOYKE 1 BO3HUKAET ... HaIIPsAKCHHOC
COCTOSIHHC!

O JUHEUHOEe
O IIIOCKOE
o 00BEMHOE

4. HopmanbHOE HampsHKEHHE, BO3HUKAIONIEE MPH OJHOOCHOM paCTSKEHUH, PABHOOIMACHOM
3aJJaHHOMY CJIO’KHOMY HANPSHKEHHOMY COCTOSIHMIO B TOUYKE MCCIEAYEMOM JeTaju, Ha3bIBaKoT ...
HanpsHKEHUEM
O 3KCIEPUMEHTAIbHBIM
O BKCTpEMaJbHbIM
O DSKBHUBAJIEHTHBIM
O ATATIOHHBIM

5. Jlnsg oueHKM NpOYHOCTHM B omacHoM Touke (1) cTepkHS M3 XPYNKOro Marepuana,
HCIBITHIBAIOIIETO CJI0KHOE COMPOTHUBIICHUE, JOKHA ObITh BBIOpaHa ...

M}{p M X

1
é My
Nz

[o-]>>[c-]

TUIIOTE3a HAaUOOJIBIINX KacaTeJIbHbIX HANPSHKEHUH
SHEpPreTHyYecKas rMIoTe3a

TUIoTe3a NpoYHocT Mopa

runore3a He HyxHa (auHeiiHoe HC)

0O O O O



6. Kocoii n3ru6 ¢ kpyueHuem U pacTsDKeHHUEM IPEJICTaBIeH Ha CXeMe

7. DKBUBAJICHTHOE HANpsDKEHUE B OMacHOM Touke (1) U1 CTepykHS U3 MIIACTUYHOI0 MaTepuaa,
MCIBITHIBAIOIIETO CJI0KHOE COMPOTHUBIIEHUE, COCTaBUT ... MIIa (1o 3-if Teopun NpOYHOCTH).

Mngr =10 KH-M 1
i A= 879af
7 Wx =274.8 eaxr’
E W, = 549.5ear’
Nz = 20 kH E
= \ / x [0]=[c-]= 160 MIIa
N[
MK‘P = 30““'” 12':' MM
o 1158
o 1285
o 1581
o 1851
Tect 14

Tema «YCTOHYHBOCTD CKATHIX CTEPKHEN»

1. Yucno, mokaspiBaoIiee, Ha KaKOW YacTH JJIMHBI CTEP)KHS YKJIAJIbIBA€TCS OJHA IOJIYBOJHA
CHUHYCOM/JIBI IIPH MOTEPE YCTOMUUBOCTH, - ITO. ..



KOX((UIIMEHT MPUBEICHUS ITUHBI
K03 PHUIMEHT TPOI0JILHOTO N3THOa
Ko unmeHt Diinepa

rMOKOCTh

npeenbHas THOKOCTh

KO3 PUITMEHT aCUMMETPUHU

0O O O O O O

2. Yucno, moka3bpIBamoIee, BO CKOJIBKO pa3 OCHOBHOE JIOIyCKaeMOE HaIpsDKEHHE Ha CKaThe
OO0JIBIIIE TOTTYCKAEMOTO HAIPSDKEHHUSI TP pacdeTe Ha YCTOMYUBOCTH, - ATO. ..
KOX((UIIMEHT MPUBEICHUS ITUHBI
KO3 PHUIMEHT TPOI0JILHOTO N3THOa
ko unueHtT Diinepa
rUOKOCTh
npenenbHas TMHOKOCTh
KO3 PHUITUEHT aCUMMETPUHU

O O O O O O

3. Koo punment npuBeneHus 1IMHbI 3aBUCHT OT...
MEXaHUYECKUX CBOMCTB MaTepHaia

pa3mMepoB 1 (HOPMBI OTIEPEYHOTO CEUCHUS
YCIIOBUH 3aKpeTICHUS

BEJIMYMHBI ICHCTBYIOIIEH HArPy3KU

JUINHBI CTEP>KHS

O O O O O

4. KoaddunueHt 3amnaca mo yCTOMYMBOCTH OMPEEseTcs o GopMyIie:
—

Oxp

5. I[J'ISI HECHTPAJIBHO CKAaTOI'O CTCPIKHA:

1 F
Y|

KO3 PUIMEHT MPUBEIEHHS [UIMHBI PABEH ...
0,7

1

2

0,5

OO O O O



6. Jlms TeHTpanbHO CXKATOTO CTEPXKHS, M3TOTOBICHHOIO W3 MaTepuajga ¢ JOMYyCKAaeMbIM
HanpspbkeHueM Ha ckatue 160 MIla, nonmyckaemast cuna paBHa ... kKH

Jr‘ 'V

A P A P

) 0 1.00 120 | 045

X 20 | 096 130 | 0.40

40 0,92 140 | 0,36

-~ 60 0.86 150 | 032

o 70 | 081 160 | 029

I =2580 cm* 80 | 075 170 | 026

3 q 90 0.69 180 | 023

fy= 1113 em 100 | 0.60 190 | 0.21

y L A= 46.8 cm? 110 | 0,52 200 | 0,19
o 81,2
o 1405
o 1824
o 293,1
o 533,9
o 7754

7. I[J'I}I OCHTPAJIbHO CXKAaTOIr'o CTCPIKHA, U3TOTOBJICHHOI'O U3 MAaTCpHajia C XapaKTCPUCTUKAMU
E=2-10° MIIa,

Ao = 60, Ayp = 100,

a=320 MIla, b=1,27 MlIla, -

KpHUTHYCCKad CHJia paBHA ... xkH

g

>

\
—
X
>
=
)
™ I, =986 cm
1,=597.22 cm?
Y b 4=312cm

78,7
296,1
4715
741,5
986,6
1430,2

O O O O O O

Tect 15
Tema «BLIHOCIHMBOCTB)»

1. Iukn u3MeHeHusl HallpsDKEHU s, IPEICTaBICHHBIN Ha PUCYHKE MTOJ1 HOMEpOM 1, Ha3bpIBaeTcs ...



g, MMa 3

3 f (Kﬂ
AN AT
RIINEW, VUt

1 V-

CHUMMETPUYHBIN
MMOJI0KUTEIBbHBIN
MyJIbCAlIMOHHBIN
3HAKOIIOCTOSHHBIN

o O O O

2. XapaKTepuCTHKA ITUKJIa HAMIPSHKCHU, OTMEUCHHAsI Ha pUCYHKe 1udpoii 1, Ha3pIBaeTcs. ..

g, MBa

A N

N B N
\\Lﬁg \_/ \2
BCPXHECC HAIIPSAIKCHUC

MOJIOKHUTECIBbHOC HAIIPSIHXKECHUC
MaKCUMAJIbHOC HAIIPSAKCHUC
AMINIMTyda MUKJIIa

CpeaAHEC 3HAUYCHUC HAIIPSIXKCHUA
MHWHUMAJIbHOC HAIIPSAKCHUC

O O O O O O

3. Koo pumment acummerpun paBeH S5 y UK HAPSHKEHUH C ...
Omax — ZOMHG, Omin = -100MIla

Omax = -“4MTla; omin = -20MI1a

25MHG, Omin = -5MTla

SMIla

Omax

Omax — 25M17a; Omin

0O O O O

4. MakcumalbHas aMIUTUTY/1a HallpsDKEHUH, KOTOPYI0 MaTepHrall CriocoOeH BbIACPKUBATH CKOJIb
YTOJHO MHOT'O LIMKJIOB HArPY>KEHUI, HE pa3pyllasCh, HA3bIBAETCH. . .
O TpenaeNbHas AMIUIATYAA
peell yCTOWYUBOCTH
Ipeaes IPOYHOCTH
IIPEEI BBIHOCIMBOCTH

o O O

5. He umeroT gusnyeckoro mnpenaesa BBIHOCIUBOCTH CIEAYIOLUINE MATEPHAIBI. . .
YYTYHBI

HOBETHBIC MCTAJIJIBI K JICTUPOBAHHBLIC CTaJIN

MaJoyIJIEpOAUCTBIE CTATH

CTaJIM C cojiep>kanueM yriepoaa mernee 0,8%

0 O O O



6. 3amac MPOYHOCTH MO TEKYYECTH JIJIs CTaHAaPTHOTO 0Opasia ¢ paboueil TOYKOU IUKIIA: T, Ty,

OnpeacsICTCA CIICAYIOIIUM COOTHOUMICHUCM

O O O O

o O

o O O O

0O O O O

AMITTHTY [ ITHETA

GC:

™

CpeIHee HaNpPIKSHHE
OA/OB
OD/OA
OC/OA
OB/OA

7. Koappunment macmradbroro pakropa onpeaensercs. ..

JUTMHOH paboueii yacTu oOpasma

MacmTaboM, IPUMEHIEMBIM ITPH U3MEPECHUU TIPeJieia BBIHOCIUBOCTH

OTHOIICHHEM TIIONEPEYHBIX pa3MepoB o00pa3la B JBYX B3aWMHO MEPICHIUKYISPHBIX
HaIpaBJICHUIX

pasMepamH IONepeyHOro CeYCHHS 00pasia

Tect 16
Tema «KoJsiebanusi ynpyrux cucrem»

1. Yopyruii aneMeHT KOHCTPYKIIUH, TPEICTaBICHHBIN Ha PUCYHKE, UCIIBITHIBAET KOJEOAHNUS. ..
%

7

PaCTSDKEHUS — COKATHS
U3TUOHEBIE
KpyTHUJIbHBIC
W3TUOHO-KPYTUIIHHBIE

2. J1st ynpyroii cucTeMbl, IPeACTAaBICHHON Ha pUCYHKE, YUCIIO CTENeHel CBOOOIbI PaBHO. ..
e e
i éfé
n=2
n=3
n=1
n=oo




v dZ
3. Ecnu xonebaHust yrnpyroil CUCTEMBI 3alHCHIBAIOTCS AU(PepeHINaTIbHbIM YPaBHEHHEM d—tf +

w?z = Fysin(Qt), To crucTeMa UCTIBITHIBAET. ..
O BBIHYXJICHHBIC KOJICOAHUS C yUYETOM CONPOTUBIICHHS

O BBIHYXJICHHBIE KoJicOaHUs 0e3 ydeTa CONPOTHBICHUS
O 3aTyxaromnue KojJeOaHus
O He3aTyxarollue KojieOaHus
4. Tlepuon 3atyxammux KoneOaHuid ¢ KOIQOUIMEHTOM 3aTyXaHus N ompeaessieTcss Io
dbopmyre:
21
oT=—
wn
2m
o T =——=
w/wz_nz
_ 2m
o T w2-n2
o _ 21
" VoZin?

5. Ecnu Bec MoJBEIIEHHOrO Ha KOHIE MPYKUHBI I'py3a YBEJIUYUTHh B 4 pa3a (IpuU HEM3MEHHOM
KECTKOCTH IIPY>KUHBI), TO 4ACTOTa COOCTBEHHBIX KOJIeOaHuUH rpysa. ..

O YBCJIHUYUTCA B \/E pas

O yMEHBIIHTCA B V2 pa3
O YBEIMYHTCA B 2 pasa
O YMEHBUIUTCS B 2 pa3a

6. I'py3 mMaccoif M, MOABEIICHHBI HAa TOHKOH CTaJBHOW MPOBOJIOKE JUTMHOW L, ruiomanbio
MOTIEPEYHOT0 CEYEHHUsI A COBepIIaeT MpoAoibHbIe Kolebanus. Ecnu rpy3 moJaBecuTh Ha MEITHOMN
TIPOBOJIOKE TeX Xke pasmMepoB (Ee=2-10°MTla; Ex=1-10°MIla), To 9acToTa COGCTBEHHBIX KONeOaHMI

rpysa...
O YMEHBUIUTCS B 2 pa3za

O YBCIUYUTCA B 2 pa3a
O YMCHBUIUTCA B \/E pas
O YBCIUYUTCA B \/E pa3

Tecr 17
Tema «Ynap»

1. lunamuyeckue Ko3(pGUIUEHTH! MPEICTaBICHHBIX CXEM yJIapHOTO HarpyXeHHs HaxoJIsATCS B
CIEYIOIIEM COOTHOMEHUH (Jem(a) < dem(D)):

I I




0 O O O

ka(a) < ko(6)
ka(a) = ko(0)
ka(a) > ko(6)
ko(a) = 0,5ks(6)

2. Ilpu ymape mo Oajike C HOMEPEYHBIM CEUYCHHEM a) WX 0) AMHAMUYeCKHe Kod(PQPHUIIUEeHTHI

HAXOJATCS B CJIEIYIOIIEM COOTHOIICHUU (H> >0em)-

O O O O

0O O O O

H

Tm_\f . 5)
Zb
] b
/2 /2 - 2b

ko(a) = ko(6)
ko(a) = 2ks(6)
ko(a) = O,5ko(@
ko(a) = 4ks(6)

3. Aunamuueckue KO3 UIIUEHTH A CUCTEM a) U 0) HaXOASTCA B CIEIYIOIIEM COOTHOIIICHUU:

EA
VARDENY
a) —=<@m
l

AN

EA
] ,.-"f v
6) - }—<en
g Ll .

ko(a) = ko(0)
k()(a) = 2ka(5)
ko(a) = 0,5ks(6)
ko(a) = 4ky(0)

4. Ecnu cratuyeckoe IMepeMelleHHue YIPYrod CHCTeMbl YBEIMUUTCS B JBa pasza (IpH

HEM3MEHHOM CKOPOCTH JBIIKYIIETOCS TEJa) TO TMHAMHUYECKUI KOA((GUIIMESHT MPU TOPU30HTAITLHOM
ynape...

o

@)
@)
@)

yBenuunTes B V2 pas
YMeHbIIUTCA B V2 pa3
YBEJIUYUTCS B 2 pasa
YMEHBIINTCS B 2 pas3a



O O O O

0O O O O

5. JluHaMHuuecKre HAMPSHKEHUS 711 CUCTEM a) U 0) HaXOATCS B CIIEIYIOIIEM COOTHOIICHUU:

EA

4t v
a) —1=<@m
11
EA
# fr..—" v
0) : +T—=<@nmn
g | .

co(a) = 0,564(6)
ca(a) = 204(0)
co(a) = 00(0)
oo(a) = 464(0)

3amanue 6. XKecTtkocTh KOHCOIBbHOM O0anku ¢ = 2 kH/cm, a F = 8 kH.

A }F
1]

I

[Tporu® Ha KoHIle OaNKH MPU BHE3AITHOM MOJIOMKE KOJIOHHBI PaBEH. ..
2cMm
4 cm
6 cMm
8 cm



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Ne
wn Bomnpocsl k 3auety
1 | llenu u 3aa4u CONPOTUBIICHNUS MaTEPHAJIOB
2 | OcHOBHBIE JOMYIIEHUS U TIPUHIHUIIBI CONPOTUBIICHUS MAaTEPUAJIOB
3 | BHemHue u BHYTpEHHUE CUJIIBI
4 | PacueTHble CXEMBbI
5 | Mozenu NpoYHOCTHOM HAAEKHOCTH
6 | OcHOBHBIC BHJIBI PACYETOB B CONPOTHBICHIUH MaTEPHAIIOB
7 Mertox ceueHuit
8 | Kmaccudukamnus npocTedinmx BUAOB HATPY>KEHUS
9 | Pactsxenue-cxkatue. [loctpoenue smtop BCD
10 | ITpumepsl MOCTPOCHHUS ITIOPBI MTPOIOIBLHOM CHITBI
11 | Onpenenenve HaNPSHKEHUN NPU PACTSIKEHUU-COKATUU
12 | ledopmanum npu pactsorkeHun-coxatun. Koagduument [lyaccona
13 | 3akon ['yka npu pacTsyKEHUH-CKATUU
14 | HUcnbiTanue Ha pacTsbkeHue. XapaKTepUCTUKHU MPOYHOCTH U TUIACTUYHOCTH. SIBIeHue
HaKJjena
15 | Hcnbitanue Ha cxaTtre. OcOOEHHOCTH HUCTIBITAHUS HA COKATUE
16 | [Inactuunble u Xxpynkue Marepuaibl. OCOOEHHOCTH UX TTOBEACHUS MPH PACTSIKCHUH U
C)KaTuu
17 | Pacyer Ha NPOYHOCTH NPU PACTIKEHUN-CIKATUI
18 | Buasl pacueToB Ha MPOYHOCTH
19 | IloHsiTHE paBHONPOYHOT'O CTEPKHS
20 | Pacyer Ha )K€CTKOCTh IPH PACTSHKEHUU-CKATUU. [10CTpOSHUE SITIOPHI TepeMEeIeHUH.
21 | 'eoMeTpuyecKHe XapaKTEepUCTUKH IUIOCKUX CEUYEHUH, X ONpeieeHus
22 | 'maBHBIC OCH W TJIABHBIE MOMEHTBI HHEPIIHH
23 | ®opMynbl Uil ONPEIEICHUS TIIaBHBIX IEHTPATFHBIX MOMEHTOB HHEPIIUU MPOCTEUIITIX
CEUCHMI: TPSIMOYTOJIBHHKA, TPEYTOJIbHHUKA, KPYTa, KOJIbIA
24 | Teopema 0 CcyMMHPOBAaHUH MOMEHTOB MHEPLIUU
25 | Teopema o npeobpazoBaHMM MOMEHTOB HHEPIIMH IIPU NapaljIeIbHOM IIepeHoce ocei
26 | Teopema o npeoOpa3oBaHHMH MOMEHTOB HHEPIMH ITPH MTOBOPOTE OCEH
27 | OmnpeneneHue MoJIOKEHUs! LIEHTPa TSHKECTH CI0XKHOM (DUTYPBI
28 | UnCThIl CIBUT U €70 0COOEHHOCTH
29 | 3akoH ['yka npu 4ucTOM C/IBUTE
30 | Kpyuenue crepkHei kpyrioro monepednoro cedenus. [locrpoerne smop BCO.
31 | Ilpumepsl NOCTPOSHUS SIIOPHI KPYTSAIIMX MOMEHTOB
32 | Omnpenenenue KacaTeNbHbIX HANPSHDKEHUH IPH KPYYEHUH
33 | IlonsipHBIIf MOMEHT COTIPOTHBIICHUS
34 | YcaoBue NpoyHOCTH NPH KPYYSHUH
35 | Ilepemenienns npu KpydeHuu. [locTpoeHne SMIOPHI YTII0B 3aKpyYHUBAHHS
36 | YcioBue KeCTKOCTH NP KPyUYEHHUH: B AOCOIIOTHBIX U B OTHOCUTENIBHBIX YTilax
3aKpyYUBAHHS
37 | Pacuer Ha cpe3 U cMsTHE
38 | Ilmockuii u3ru6. [Tocrpoenue sntop BCD
39 | Ilpumepbl TOCTPOCHUS AMIOPHI MONIEPEYHON CHJITBI
40 | IIpumepbl MOCTPOSHUS SMIOPHI H3THOAIONTUX MOMEHTOB




Bonpocsl k 3auery

n/n

41 | HopmanbHbIe HAaPsHKEHUS TPH YMCTOM U3THOe

42 | OceBoil MOMEHT CONTPOTHBIICHUS

43 | KacarenpHble HanpsbKeHUs: IpU psiMoM noniepeyHoM u3rubde. @opmyna XKypasckoro

44 | PacueT Ha MPOYHOCTH NPH IIOCKOM H3TH0e

45 | JluddepennuanbHoe ypaBHCHHUE YIPYTOM JTUHUN OAJIKH

46 | UnTerpupoBanue nuddepeHInaIbHOT0 YpaBHEHUS YIPYTOW JTUHUN

47 | OnpeneneHue nepemMeneHnii npu u3ruoe MerogoM Mopa

48 | Yncnennsle npuiiokeHust nHTerpana Mopa. ®opmyna Cumncona

49 | Cnoco6 Bepeniaruna npu onpeaeneHuu nepeMenieHnin

50 | YcioBue ®KeCTKOCTH ITPH H3ruoe

51 | Cratuyecku onpeieIMMbIe U CTaTUYECKU Heonpeaeanmble cucteMbl. [Ipumepsl

52 | Meton cuit. AJITOpUTM METOA.

53 | Brnusinue TemnepaTyphl Ha CTATUYECKYIO HEOMPEIEIMMOCTh. TeMiepaTypHble HApsyKEHUSI.

54 | BiusiHue HETOYHOCTH M3TOTOBIICHHUS HAa CTATUYECKYIO HEOTIPEICTMMOCTh. MOHTaKHBIE
HANPSHKEHUs

55 | lepopmarnmonHas mpoBepka

56 | Pacyer Ha IPOYHOCTH M KECTKOCTh CTATUYECKH HEOMPEEIUMBIX CUCTEM

57 | llonsiTHe HANPSHKEHHOTO COCTOSIHUS B TOUKE U €0 BHUJIBI

58 | Ten3op HanpspKEHUS

59 | HanpspkeHurs Ha HAKJIOHHBIX TUIOIIAIKAX

60 | I'maBHBIE TUIOMIAIKY ¥ TJIABHBIC HANIPSKEHUSI.

61 | Ten3zop nedopmaruu

62 | O6oOmenHsbIi 3aKkoH ['yka

63 | Ilmockoe HampsbkeHHOE coctosiHue. Kpyr Mopa.

64 | Ilpsmas 3apaga Mopa

65 | O6parnas 3amaga Mopa

66 | Teopuu npenenbHOrO COCTOSIHUS: Ha3BaHUs, KPUTEPUH PABHOIIPOUYHOCTH, PEKOMEHAALINHU K
IPUMEHEHHIO.

67 | OOmuii ciryyail Harpy>KeHHsL.

68 | Pacuer Ha MPOYHOCTH MpH OOIIEM CITydae Harpy>KeHUs

69 | YcroluMBOCTh CKaThIX cTep)kHeH. 3anada Ditnepa. @opmyia Ditnepa onpeaenaeHus
KPUTHYECKOU CHJIBI.

70 | BiusiHue crioco6a 3akperieHus CTEpXKHs Ha BeTMUUHY KpuTHueckon cuiibl. Koadduument
npuBeneHus Hbl. O000menHas Gopmyia Ditnepa.

71 | Ilpenens! npuMeHUMOCTH GopMyIbl Ditniepa. 'HOKOCTb CTEpHKHSL.

72 | Omnupudeckas popmyna SICHHCKOTO ONpeieieHnss KpUTUYeCKOoro HanpspkeHus. [Ipenerns
€€ MPUMEHUMOCTH.

73 | JInarpaMMa 3aBUCMMOCTH KPUTHUYECKOTO HANPSKEHUSI OT THOKOCTHU CTEPKHS

74 | IlonsiTre paBHOYCTOWYMBOCTH. Y CIIOBHE PaBHOYCTONYHMBOCTH.

75 | IlpakTHuecKuit pacueT cKaThIX CTepKHEH Ha ycToiuuBocTh. Koadduiment npo1oasHOro
n3ruba.

76 | YcaoBue ycToHunBOCTH. Buibl pacueToB Ha yCTOHYHMBOCTD

77 | YcTtanocTh U BHIHOCIMBOCTh MaTepuasa

78 | XapakTepUCTUKH ITUKIIOB HAMPSKCHHIHA

79 | Bunsl nuKIOB HANpsHKEHUI

80 | Kpussie ycranoctu. [Ipenen BBIHOCIMBOCTH MaTepHaia

81 | JImarpamma npeaeabHbIX aMIUIUTY/]

82 | CxeMaTU3MpPOBAHHbIE TUArPaMMBI MTPeIeIbHBIX aMILTUTY/]

83 | KoHCTpYKTHBHO-TEXHOJOrHYECKHE (DAKTOPHI, BIMUSIONIME HA YCTAIOCTHYIO TPOYHOCTh




Bomnpocsl k 3auer
n/n p y

84 | KoaddunmeHT 3anaca npu MUKINICCKOM HarpyKCHUH

85 | ®opmyna I'ada-Ilomnapna

86 | CBoOOMHBIC U BEIHYKJEHHBIE KOJICOAHUSI CHCTEM C OJTHOM CTETICHBIO CBOOOIBI

87 | Knmaccudukanus BUJOB MEXaHUYECKUX KOJICOaHHIA

88 | Vder cui conpoTUBIEHUS CPEIbI

89 | IuddepennuanpHoe ypaBHEHHUE BBIHYKICHHBIX KoyieOaHuid. [logaTIMBOCTh CUCTEMBI.
Ko duument tTuHaMUIHOCTH.

90 Pacuer Ha IMIPOYHOCTD U JKCCTKOCTD IMPH BBIHYKJICHHBIX KOJIEOAHUSIX CUCTEM

91 | SIBnenue pe3oHaHca

92 | OcobenHocTH yiapHoro neicTBus Harpy3ku. Buasl yaapa

93 | OcHoBHBIC HOMYIIECHUS] TEOPHH yAapa

94 | O6muii ciryyaii ynapHoro Bo3ieicTBuUs Harpy3ku. Koadduiuent guraMuyHocTy B 0011emM
Cly4ae yaapHOIo BO3JAEHCTBUS

95 | YacrtHble cirydan yaapa

96 | BepTukanbHblii yap ¢ y4eTOM Macchl yaapsieMoro Tena

97 | BeprukanpHblii yaap 6€3 ydera Macchl yapsieMoro Tena

98 | MruoBeHHOE JIEHCTBUE HATPY3KH

99 | 'opu30HTANBHBIN yJap C y4€TOM MacChl yAapsieMOro Teja

100 | I'opusonTanbHbI yaap 6€3 ydera Macchl yAapseMoro Tena

101 | YcnoBue npoYHOCTH TIPH yaape

102 | YcnoBue )KECTKOCTH TIPH yaape

7.3.2. Kputepuu U HOPMbI OLEHKH

dopma nposeaeHus

Cemectp NMPOMEKYTOYHOM Kpurepun u HOpMBI OLICHKH
arTecTalu
3 3a4€T Ecnu ntorosslii pertuHr cocrasiser 40 u
«3a4YTCHO»
(o HAKOTTUTETBHOMY Oosee OamioB

peiTuHry) Ecan uToroselii peUTHHT COCTABIIIET MEHEE
«HE 3a4TCHO»
40 6amnoB




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuk, yueoHoe

KoanuyecTtBO B

Ne nocooue, yueOHo- Haysmon
ABTOPBI, COCTABUTEH 3arsiaBue (3aroJjioBoK) T'ox m3panus ounodaunorexe /
n/n MeToaH4YecKoe nocooue,
OPAKTHKYM, 1p.) HaumeHoBaHue
P ’ 9BC
1 | II. A. [TaBnoB [u ap.] ; mox | CompoTuBiieHne MaTepruanoB [DIeKTpOHHbBIN Y4eOHuk 2019 OBC «Jlanb»
pen. b. E. MensHuKOBa pecypc]
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe Koi::q:}c[z;o B
Ne nocooue, yueoHo- y
ABTOPBI, COCTABUTEH 3arsaBue (3aroJioBoK) I'oa m3panua ouoamorexe /
n/n MeTOoaAnYecKoe mocoomne,
npAKTREYM, Jp.) HaunmeHoBaHue
P AP 9BC
2 | T. ®.T'aBpusiosa, E. I1. ComnpoTHBICHHE MAaTEPHATIOB [ DIEKTPOHHBIIH [IpakTukym 2016 Penozutopuii
Topnuenko, A. A. PazyBaeB | pecypc] : IpaKTHKyM JUIsl CTYJCHTOB 3a04. Ty
dhopmbl 00yuenusa. B 2 4. Y. 1
3 | T. ®. I'aBpuiiosa, E. I1. ComnpoTHBICHHE MAaTEPHATIOB [ DIEKTPOHHBIIH [IpakTukym 2016 Penosurtopuit
Topnuenko, A. A. PazyBaeB | pecypc] : IpaKTHKyM JUIsl CTYJCHTOB 3a04. Ty
dhopmbl 00yuenus. B 2 4. Y. 2
4 | T.®.l'aBpunosna, E. I1. ConpoTHBICHHE MaTEPHATIOB [ DK TPOHHBIIA [IpakTukym 2017 Penosuropunt
Ilopauenko, A. A. PasyBace | pecypc] : mpakTHKyYM JUIsl CTYICHTOB OYHOM Ty
¢dhopmbl 00ydenus. B2 4. Y. 1
5 | B.T.Xyxos Mexanuka [DaeKTpoHHBIH pecypc] : VY4ebHOe mocodue 2012 3BC «Jlanb»

COIIPOTHBIIEHUE MAaTepHAJIOB : yued. mocodue




8.3. IlepeueHb mpogeccHOHATBHBIX 0a3 JAHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucrem
http://www.toehelp.ru/theory/sopromat/  Jlekiuu 1o  auciuiuinHe  «CoONpOTUBIICHUE
MaTepUalioBy, WILTFOCTPUPOBAHHBIC TIPUMEPAMH PEIICHUS 3a/1a4.

http://technofile.ru/files/sopromat.ntml ~ Marepuansl  is  cKauyuMBaHWs:  IIIAPTaJKH,
METOJMYECKHE IMOCOOMs 10 peleHuto 3agad, ydyeOHuk @PeomocbeBa 10 CONPOTHBICHUIO
MaTepHaoB, COPTAMEHT MPOKATHBIX Mpoduiei, GopMyIbl.

http://mysopromat.ru/ Ha sTom calite HaxoauTcs:
e TIOJIHBIN KOHCHEKT JeKuuii 1o kypcy «ConporuBienre MarepuaaoBy;
e HCTOpUS CO3JaHMS U CTAHOBJICHUS COTIPOTUBIICHUS MAaTEPUANIOB, KaK yueOHOT0 MpPEeaAMETa;
e OIIMCAHUE COBPEMEHHBIX METOJIOB KOHCTPYMPOBAHUSA W pacueTa M3AECIUN HA MPOYHOCTH U
JIOJITOBEYHOCTb;
e CTaTHUCTHUYECKHE METOJbl 00PaOOTKHU pe3yJbTaTOB MEXaHUYECKUX UCIBITAHHI;
e ONHUCaHHE COBPEMEHHBIX MporpaMMHbIX koMiiekcoB CAD/FEA;
e PAa3JIMYHBIC U MOJIE3HBIE CIPABOYHBIE MATEPUAIIBI.

http://www.soprotmat.ru/ Ha caiite HaxoauTcsi Kypc JEKIMH, J1a00OpPaTOPHBIA MPaKTHKYM,
My3ell pa3pyliieHuii, yueOHble (pUIbMbI, CIPABOYHBIC JTAHHBIC U MHOTOE JPYTOE.

http://botaniks.ru/sopromat.php Ha »ToM caiiTe e€CTh BO3MOXXHOCTh OECIUIATHO CKAa4yaTh
IPUMEPBI PEILICHHS 3a/1a4 110 CONPOTUBJIEHUIO MATEPHAIIOB.

http://www.1001soft.com/soft/sopromat raschet ploskih balok i ram-945.html 31ech
MOKHO 6eCHJ'IaTHO CKa4daThb nporpaMMy JJISL pacqua 63.)'[01(, pa60Ta}0m1/1X Ha I/I3FI/I6.

WebofScience [DneKTpoHHBIH pecypc] : MyIbTHAMCHUIUIMHApPHAS pedepartuBHas Oa3za
nauneix. —  Philadelphia:  ClarivateAnalitics, 2016— . — Pexum  gocTymna
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHrIL.

Scopus [DnekTpoHHbIH pecypc] : pedepaTuBHas 6asa manubix. — Netherlands: Elsevier, 2004—
. — Pexxum moctyma : scopus.com. — 3ari. ¢ 9kpana. — 3. pyc., aHTIL.

Elibrary [QnexkTpoHHBI pecypc] : HayuHas 3yeKTpoHHass Oubmmoreka. — MockBa : HOB,
2000~ . — Pexxum jmoctyma : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHTIL

SpringerLink [nexkTpoHHbIi pecypc] : [0a3a manubix]. — Switzerland: SpringerNature, 1842—
. — Pexxum noctyna : link.springer.com. — 3aru. ¢ 3kpana. — 3. aHri.

ScienceDirect [DneKkTpoHHBIH pecypc| : KOJJICKIUS SJICKTPOHHBIX KHHUT H3JIaTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxkxum noctyma : sciencedirect.com. — 3ari. ¢ sKpaHa.
— 3. aHri.

8.4. [lepeueHb MPOrpaMMHOro odecneyeHunst

Ne Hanmenosanue IO PexBHU3UTHI zlorms?pa
n/n (naTa, HOMep, CPOK AEHCTBHA)
1 | Windows HoroBop Ne 690 ot 19.05.2015r., cpok
JIeNCTBHS - OECCPOUHO
2 | Office Standard HoroBop Ne 690 ot 19.05.2015r., cpok
nerctBus - 6eccpouno; JloroBop Ne 727 ot
20.07.2016r., cpok eicTBHs - OeCCPOUHO



http://www.toehelp.ru/theory/sopromat/
http://technofile.ru/files/sopromat.html
http://mysopromat.ru/
http://www.soprotmat.ru/
http://botaniks.ru/sopromat.php
http://www.1001soft.com/soft/sopromat_raschet_ploskih_balok_i_ram-945.html

8.5. Onucanue MaTepuaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
0o0pa3oBaTeIbHOIO MpoLecca Mo JMCHUIINHE

n/n

HaumeHoBaHue 000py10BAHHBIX YU4EOHbBIX
Ka0UHEeTOB, JJA00paTOPHii, MACTEPCKUX U
Ap. 00BEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIA00OPATOPHBIX 3aHATHH,
NMOMENIeHU JIfl CAMOCTOATEILHOM
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

Aynuropus BeOKOH(pEpEeHLIUH. VYyeOnas
ayAuTOpUs  JUISL  TPOBEICHUS  3aHATHU
JEKIMOHHOTO THIA. Y4YeOHas ayJuToOpus s
NPOBEACHUS 3aHITUH CEMHHAPCKOrO THIIA.
VueOHast ayUTOpUs TSt KypPCOBOTO
NPOCKTUPOBAaHUS  (BBIMOJIHEHUSI  KYPCOBBIX
pabot). YueOHas ayauTopusi Ui MPOBEICHUS
IPYIIOBBIX U MHAWBUAYATbHBIX KOHCYJIbTALUH
VYueOHasi ayIuTOpuUs AJIsl TPOBEICHUS 3aHSITHIA
TEKYIIETO  KOHTPOJII W IPOMEKYTOYHOH
aTTeCTalluu.

(YJIK-807)

DKpaH TeJIEBU3UOHHBIN, LIUPMBI, ITPOKEKTOP
Ha IUTaTWBE, CTOJ MPENoAaBaTEIbCKUM,
CTyJIbsl TpernojaaBaTeNbckue. TpaHcmapaHT-
MepETSIHKKA, CHCTEMHBIHN OJI0K

Aynutopus BEOKOH(pEPEHITNH. YyeOHas
ayIuTOpusi  JUIA  TPOBEACHHS  3aHSITHIM
JICKIIMOHHOTO TUMA. Y4eOHas ayquTopHs s
NPOBEJCHUS 3aHATHH CEMHUHApPCKOTO THIIA.
VYueOHast ayAuTOpUs TSt KypPCOBOTO
NPOEKTUPOBAHUST  (BBIMIOJIHEHUSI  KYPCOBBIX
pabot). YuebHas ayauTopus A MPOBEACHUS
IPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIBTAIUH
VYueOHast ayAuTOpHs AJS MPOBEACHUS 3aHATHH
TEKYyIIEro  KOHTPOJISE W HPOMEXKYTOUHOH
aTTecTaluy.

(YJIK-810)

OKpaH TelIeBU3UOHHBIN, MIMPMa, MPOKEKTOP
Ha IITaTHBE, CTOJI PENOAaBaTeIbCKUil, CTYII
IpernoiaBaTelbCKuii, TpaHCIapaHT-
HepeTsHKKA, CUCTEMHBIHN 0JI0K

[Tomemienue asi CaMOCTOSITENIBHOW PaOOTHI
crynenros (I'-401)

Croibl YYEHHUYECKHE, CTYJIbA
yuenndeckue, [IK ¢ BeIxomom B ceTb
WNHTepHer
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