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Cemectp 3
DopmMa KOHTPOJIA 3a4er Hroro
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JlaGopaTopHsble 8 8
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IIpoMexyTouHas aTTecTalus 0,25 0,25
KonrakrtHas pabora 28,25 28,25
CamocTosiTenpHas paboTa 184 184
Kontpoub 3,75 3,75
Hroro 216 216
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3aBenyroumii kadenpoil "YmpapieHre IPOMBIIICHHON U 9KOJOTHYECKON 0€30MacHOCThIO"
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1. llesab ocBoeHMsI AUCUUIIJIMHBI

[lenb OCBOGHMS AMCHUIUIMHBI — HAay4uTh Oynymux OakajaBpOB INPaBHIBHO BHIOMPATh
KOHCTPYKLIMOHHbBIE MaTepualbl U KOHCTPYKTHBHBIE (POPMBI, 00eCleunBaTh BBICOKHE ITOKA3aTENIN

HaACKHOCTH,

JOJIIOBECYHOCTHU

u 0e30[acHOCTH

HaIpsPKCHHBIX

KOHCTPYKUMH M  Y3JIOB

o0opyoBaHus, co3AaBaTh Y3PPEKTUBHBIC U IKOHOMUYHBIE KOHCTPYKIUH.

2. Mecto nucunnminnsl B ctpykrype OIIOIT BO

JIuctMmiIMHel M MPAKTUKH, HAa OCBOCHHMHM KOTOPBIX OasMpyeTcs JaHHAs AUCIUILIINHA:
«Bricmas matematnkay, «dusnkay, «Mexanuka 1».

JIMCIIMIUITMHBL U IPAKTHUKY, JUISI KOTOPBIX OCBOCHHE JAHHOW JUCHIUILIMHBI HEOOXOIMMO KaK
npeamecTymouee: «Mexanuka 3», «MexaHuka 4».

3. IInanupyemsle pe3yJbTaThbl 00y4eHHS

dDopmupyeMbIe H
KOHTPOJIMpyeMble
KOMIIETEHI[M U
(KOJ 1 HAUMEHOBAHME)

Nuaukaropsl
JOCTHKEHUS
KOMIIeTeHIU I
(KO ¥ HANMCHOBAHUE)

IInanupyemble pe3yJbTaThl
00yueHust

OIIK-5. Cniocoben
UCIIOJIb30BATh OCHOBHBIC
3aKOHOMEPHOCTH,
JIEHCTBYIOLIKE B MPOLIECCE
U3TOTOBJICHUSI
MAaIIHHOCTPOUTEIBEHBIX
uzaenuii TpedyemMoro
Ka4ecTBa, 3aIaHHOTO
KOJIMYECTBA TIPY HAUMEHBIIUX
3arparax 0OIIeCTBEHHOTO

Tpyaa

OIIK-5.4.
JleMOoHCTpUpYyET
MOHUMAaHKE
(U3HYECKUX SIBICHUN U
MPUMEHSICT 3aKOHBI
MEXaHUKH,
TEPMOIUHAMHKH,
AIIEKTPUYECTBA U
MarHeTusMa, TeOpuu
MAIlliH ¥ MEXaHU3MOB.

3HaTh: OCHOBHBIE METO/IbI pacyeTa Ha
MPOYHOCTb, KECTKOCTh U
YCTOMYUBOCTb.

YMeTb: IPOU3BOIUTD aHAJIU3
PacUYETHBIX CXeM, UICHTU(HUIIMPOBATH
BUIBI 1ehopMaIiy, TPUMEHSTh
METO/Ibl pacueTa B COOTBETCTBHUHU C
MMOCTaBJICHHOM 3aauci,
aHAJM3UPOBATh MOTYyYCHHBIH
pe3yJbTaT U JIeNaTh BBIBOJBI O
paboTOCIOCOOHOCTH KOHCTPYKIIHH.

Bnanets: MeTonamu pacuera Ha
MIPOYHOCTb, KECTKOCTh U
YCTOMYMBOCTh TUIIOBBIX 3JIEMEHTOB
KOHCTPYKLHH.




4. CTpyKTYypa M coep:KaHHue TUCHUILINHBI

Bun

DopMBbI TEKYLLET0

. HaumeHoBaHue TeM 3aHATHI Oo0bem, HuTrep- KOHTPOJIA
Mopnyas (pa3nen) | yueOHoi 9 Cemectp basl
26011 (yueOHoIi padoThI) q. aKTHB, Y. (HamMeHOBaHMe
P OLICHOYHOI'0 CPeACTBA)
Monyns 1. Jlex | OCHOBHBIE IION0XKEHUS COIIPOTUBIICHHS 3 2 — - Tecr 1
OcHoBHbIE Cp MaTepuaioB 5 — —
10JIO’KEHHUS
COIPOTUBIICHUS
MaTepHaioB
Moy 2. Cp IToctpoenue snrop BC® npu pactsxeHuu- 3 10 — — Tecr 2
TTocTpoeHHe 3rop COKaTHH U KPYYECHUH
BHYTPCHHUX IIp |Ilocrpoenue smrop BCD npu uszrubde 3 2 — - Tecr 3
CHJIOBBIX (DaKTOPOB Cp 15 _ _
Jlex |HanpsbxeHus u yuIMHEHUS IIpU 3 2 — — Tect 4
Cp PaCTSKEHUU-CKATUU 5 — —
Mopyns 3.
JIab  |MexaHMuyecKHe UCTIBITAHUS MaTepHaliOB Ha 3 4 — — Tecr 3,
Pacrsoxenue-
Cp pacTsDKEHUE U CKaThe 10 — — nabopaTtopHas pabora Nel
cKatue " "
IIp Pacuér Ha IpOYHOCTH U )KECTKOCTH NIPU 3 2 — — Tect 6
Cp PaCTSKEHUU-CKATUU 15 — —
Mopyns 4. Cp ['eomeTpuyeckre XapakTepUCTUKHU ITOCKUX 3 10 — - Tect 7
I'eomerpuueckue CEUYEHUI
XapaKTePUCTHKH
IJIOCKUX CEYCHUH
IIp Pacuér Ha mpoYHOCTH MU MPSMOM U3rHde 3 2 — — Tect 8
Cp 15 — —
JIab | Pacuér Ha k€CTKOCTb IpU MPSAMOM U3rude 3 4 — — Tect 9,
Moy 5. U3ru6 Cp 15 — — nabopaTtopHas padora Ne2
Jlex  |Kocoit u3ru6. Coueranue usruba c 3 2 — — Tect 10
Cp pacTsHKEHUEM-CKATUEM 10 — —




DopMBbI TEKYLLET0

Bun .
. HaumeHoBaHue TeM 3aHATHI Oo0bem, HuTrep- KOHTPOJIA
Mopnyas (pa3nen) | yueOHoi 9 Cemectp Bajsl
paGoTsI (y4eOHoii paboThI) q, aKTHB, 4. (HaMMeHOBaHUe
OLICHOYHOI0 CPeACTBA)
Mogynb 6. Casur u|  Jlek CnBur u KpyyeHue 3 2 — - Tecr 11
Kpy4EeHHE Cp 14 — —
Monayns 7. IIp Crarruecku HEeonpeaeIuMble CUCTEMbI 3 2 — - Tect 12
Cratuyecku Cp 15 — -
HEOIpeeINMBbIE
CHUCTEMBI
Monys 8. Cp Hanpsokéanoe u 1eopMupoBaHHOE 3 10 — — Tect 13
Hanpsixénnoe u COCTOSIHME B TOYKE TBEPJOTO TEJA.
ne(hOpMUPOBAHHOE I'unoressl NPOYHOCTU U UX IPUMEHEHHE
COCTOSIHUE B TOUKE
TBEPIOTO TeEJNA.
['unoressl
MPOYHOCTHU U UX
MPUMEHEHUE
Mopyns 9. Cp Y CTOMYHUBOCTD CHKATBIX CTEPKHEN 3 10 — - Tect 14
Y eToM4nBOCTh
CKATBIX CTEPIKHEU
Moayis 10. IIp BriHoCIMBOCTH 3 2 — - Tect 15
BBIHOCIMBOCTH Cp 10 — -
Cp Konebanus ynpyrux cuctem 5 — — Tect 16
Monyns 11.
Kone6anus. Y nap Ilp Yaap 2 - - Tect 17
Cp 10 — —
Kontp. |Kontpons 3 3,75 — — HTorosslii TECT
ITA [IpomexxyTouHas aTTecTaius 3 0,25 — —
Hroro:; 216 —




5. O6pa3oBare/ibHbIe TEXHOJIOTHHU
[Ipr wm3ydeHUM IUCIMIUIMHBI «MexaHHKa 2» CTylIeHTaMu 3a04HOW (OpMBI 0OydeHUs
UCIIOJIb3YETCS TEXHOJIOTHS JUCTAHIIMOHHOTO 00y4eHus Ha Tuiatdopme odydaromeii cpenst Moodle.

6. MeToan4yeckne yKa3aHus M0 OCBOCHUIO M CUMILIHHBI
1. W3yyeHue TEOPETHUECKON YaCTH TEMbl KaXKIOTO MOJIYJs CIEAYeT Cpa3y 3aKpeIuisiTh Ha
PELLIEHUH TECTOBBIX 3a/IaHUI 1O TAHHON TEME.
2. Tlpuctymas K pemieHuro 000 3a1auu, clieyeT BHUMATEILHO MPOYUTATh MMOCTAHOBKY 33Ja4d
U B COOTBETCTBHH C HEH BBIOUPATH aJTOPUTM PEIICHUSI.
3. Tlpu odopmneHUn pemieHus 3aaad PEKOMEHAYETCS CTPOrO CIIEOBATh TUIOBBIM alTOPUTMAM,
3aJI0’KCHHBIM B IJIAHE PELICHHS U 3aKaHYMBATh BHIBOJIAMU 110 PE3yJIbTaTaM pacuera.



7. OuleHOYHBIE CPEICTBA

7.1. IlaciopT OLIECHOYHBIX CPEACTB

Cemecr Koa koHTpoIMpyemMoii KoMIeTeHU U HaumenoBanue
P (WM ee 4acTH) OLICHOYHOI'0 CPeACTBA
3 OIIK-5 IIpomexyTtounslie TecTbl Nel-17

3amanus it 1abopaTopHbIX padboT Nel,2
Bompocsl k 3auery Nel-102

7.2. TunoBble 3aJaHUsI MU HHbIe MaTepHAaJIbl, HEO0X0AMMBbIE VISl TEKYLIEero KOHTPOJIsI

7.2.1. 3axanus I BHINOJHEHUsI JJA00PaTOPHBIX padoT
JlabopaTopnasi paGora Nel «McnbpITaHNe MATEPHAJIOB HA PACTSKEHHE)

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHS

1. ITpoBecTu UCHIBITAHUS HA PACTSHDKEHHUE PA3IMUHBIX MaTEpUAIOB.

2. OnpenenuTb MEXaHUYECKUE XapPaKTEPUCTUKN MAaTEpPHAIOB: MPEAET TEKYUECTU Or, IPEIEI
IIPOYHOCTU Op, OTHOCHUTEJIBHOE OCTaTOYHOE YJ/UIMHEHHE IIOCie pa3pbiBa O, OTHOCUTEIILHOE
OCTaTOYHOE CYXKEHUE I10CJIE pa3phiBa .

3. JIaTh OLIEHKY KauecTBa UCIBITAHHBIX MaTEpUAJIOB.

Kpurepun onenkmn:

Ecimu paborta BhIONHEHAa TpaBWILHO MeHee uyeM Ha 50%, TO OHa BO3BpaImacTCs Ha
nopaboTKy 1 OaJThl 32 He€ HE BBICTABIISIOTCSI.

Ecnu pabota BeImonHeHa npaBuibHO B nipeaenax 50-100%, To 3a He€ BBICTABISIOTCS OaJLTbI
MPONOPIUOHAIBHO MPaBUILHOCTH BBIMIOJTHEHUS.

JlabopaTopHas paGora Ne2 «Omnpenesienue nepopmMannu 0aJKu Npu u3rudoe»

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHS

1. DKCIepUMEHTAIbHO U TEOPETUYECKH (METOJ0M Mopa) OIpeneNuTh BeIMYUHY Mporuda
WX yTJIa IOBOPOTA 33JJaHHOTO CEYEHUs OaIKH.

2. CpaBHUTb NIOJyYEHHBIE PE3YJIbTAThl U ClIE€TaTh BHIBOABI.

Kpurepun onenkmn:

Ecimu paborta BhIONHEHAa TpaBHIbLHO MeHee udeM Ha 50%, TO OHa BO3BpamaeTcsl Ha
nopaboTKy ¥ OaJThl 32 He€ HE BBICTABIISIOTCSI.

Ecnu pabota BemonHeHa npaBuibHO B nipeaenax 50-100%, To 3a He€ BBICTABISIOTCS OaJLTbI
MPONOPIUOHAIBHO MPaBUILHOCTH BBIMIOJTHEHUS.

7.2.2. IIpoMe:KyTOUYHBIE TECThI
Tecr 1
Tema «OCHOBHBIE TOHATHS CONPOTHBJIEHUS] MATEePHAJIOB

1. Yro Ha3bIBaeTCSA MPOYHOCTHIO?

o CnocoOHOCTh 3J€eMEHTa KOHCTPYKIIMM BBIICPKUBATh 3aJaHHbIC BHEIIHWE HArpy3ku 0e3
paspyIeHus.

o CnocoOHOCTh 3JeMEHTa KOHCTPYKIIMM BBIJCPKUBATh 3aJaHHbIC BHEIIHWE HArpy3ku 0e3
MOSIBIICHHSI HEOOPATUMBIX JeOpMaLInii.

o CrnocoOHOCTh d3JeMEHTa KOHCTPYKLMH COXpaHATh IE€PBOHAYAJIBHYIO (OpMy yHpyroro
paBHOBECHSL.



@)

@)

CriocoOHOCTh »NIEMEHTa KOHCTPYKLMH BBIICP)KMBATh 3a/JlaHHbIC BHEIIHHE Harpysku Oe3
NOSIBIICHUSI eopMaLnii.
CriocoOHOCTB 3NIeMEeHTa KOHCTPYKLUHU COMPOTUBIIATHCS PA3BUTHUIO TPELIHH.

2. Yo Ha3pIBaeTCS KECTKOCTHIO?

CriocoOHOCTh 3NIEMEHTa KOHCTPYKLMH BBIICP)KMBATh 3a/laHHbIC BHEIIHHE HAarpysku Oe3
paspyIeHus.

CriocoOHOCTh »NIEMEHTa KOHCTPYKLUH BBIICP)KMBATh 3a/JlaHHbIC BHEIIHHE HAarpysku Oe3
MOSIBJICHHSI HEOOPATUMBIX JeOpMaLInii.

CrocoOHOCTh  37eMEHTa KOHCTPYKIIMM COXPaHATh MEPBOHAYAIBHYIO (OpMYy YIPYyroro
paBHOBECHSL.

CriocoOHOCTh 3JIEMEHTa KOHCTPYKLMH BBIICP)KMBATh 3a/laHHbIC BHEIIHHE HAarpysku Oe3
NOSIBIICHUSI eopMaLnii.

CriocoOHOCTB 3NIeMEeHTa KOHCTPYKLUHU COMPOTUBIIATHCS PA3BUTHUIO TPELIHH.

3. Yro Ha3bIBaeTCs yCTONYUBOCTHIO?

CriocoOHOCTh 3JIEMEHTa KOHCTPYKLMH BBIICP)KMBATh 3a/JlaHHbIC BHEIIHHE HAarpysku Oe3
paspyIeHus.

CriocoOHOCTh 3JIEMEHTa KOHCTPYKLMH BBIICP)KMBATh 3a/JlaHHbIC BHEIIHHE HAarpysku Oe3
MOSIBJICHHSI HEOOPATUMBIX JeOopMaLnii.

CrocoOHOCTh  37IeMEHTa KOHCTPYKIIMM COXPaHATh IEPBOHAYAIBHYIO (OpMYy YIIPYyroro
paBHOBECHSL.

CriocoOHOCTh 3JIEMEHTa KOHCTPYKLMH BBIICP)KMBATh 3a/laHHbIC BHEIIHHE Harpysku Oe3
NOSIBIICHUSI eopMaLinii.

CriocoOHOCTB 3NIeMEeHTa KOHCTPYKLUHU COMPOTUBIIATHCSA PA3BUTUIO TPELIHH.

4. ConpoTuBIEHUE MAaTEPUATIOB — ATO HAayKa. ..

00 O0IIUX 3aKOHAX MEXAHHUYECKOI'O JBUKCHUS

O JIBMDKCHUM U B3aUMOJICHCTBUN MaTEePHATIbHBIX TEIl

0 MIPOYHOCTH, JKECTKOCTH U YCTOMYHUBOCTH JIEMEHTOB HH)KCHEPHBIX KOHCTPYKITHIA

5. OcHOBHas 3a/1a4a CONPOTUBIIEHUS MaTEPUAIIOB — 3TO. ..

HEJOIyCTUMOCTh KOPPO3UH MAIIMH U MEXaHU3MOB

o0ecreyeHne N3HOCOCTOMKOCTH HHKEHEPHOTO 000PYA0BaHHS

o0ecreyeHne NPOYHOCTHON HA/IeKHOCTH AIIEMEHTOB HHKECHEPHBIX KOHCTPYKIIUNA

6. lns1 Toro 4YTOOBI TEpeMeuleHHs OTICNbHBIX TOUYEK KOHCTPYKLUMH HE MPEeBbIIIAIN

OIMPCACIICHHBIX HAIICPCO 3aJaHHbIX BCIIMYNH, KOHCTPYKIUA JOJIZKHA O6J'Ia,Z[aTb CBOMCTBOM. ..

O

@)
@)
@)

KECTKOCTHU
YIPYIOCTH
IIPOYHOCTH
IIJIACTUYHOCTH

7. Teno He paspymiaeTcs MOJA BO3ACHCTBHEM BHEIIHUX CHJ, €CIId €ro MmaTrepuan oOjamaer

CBOWCTBOM...

O

@)
@)
@)

KECTKOCTHU
YIPYTOCTH
IIPOYHOCTH
IIJIACTUYHOCTH



Tect 2
Tema «IlocTpoenne 3mwop BC® npu pacTskeHMN-CKATHH M KPYYECHHN»

1. Ha xakoe KOJIMYECTBO y4acTKOB HAJ0 MOJEIUTh JAHHBIA CTEPKEHb JJIS IOCTPOEHUS AIIOPHI
N?

q1=20kH/M q2=20kH/ M
=D >le L <
F1=20kH F2=30kH | F3=30kH Fa=20kH
B Cc D E H

= 2 | s <

M M ™M 2Mm
o 3 yyacTka
o 4 yyacTka
o0 5 y4acTkoB
o 6 y4acTKOB
2. B Kakux ce4eHUsIX JaHHOTO CTep>KHS Ha smrope N OyayT ckauku?
q1=20kH/M q2=20kH/™M
e
F1=20kH F2=30kH | F3=30kH Fa=20kH
— 4 ———  —— . g Iy ——  —  —-_E—
B c D E H
= - e < <
M M ™M 2M
o B ceuenusx, rae npuiIoXeHbl COCPEIOTOUEHHBIE CHITBI
o B ceuenusix, rue MeHseTCs pa3Mep CeUeHUs
o B ceuenusx, rie HauMHAETCS M KOHYAETCSI paclpeielieHHas: Harpy3Ka
o B cedeHusix, rae MPUIIOKEHBI COCPEIOTOUYEHHBIE CHUJIBI M TJ€ HAYMHACTCS U KOHYAETCS

pacnpeneseHHas Harpys3Ka

3. Ha kakux ywacTkax smopsl N 1Js1 TaHHOTO CTEp)KHS OyAyT NpsiMble, MapajulieibHble 0aze
AMIIOPBI?

q1=20kH/M q2=20kH/M
=2 >l &L <«
F1=20kH F2=30kH | F3=30kH Fa=20kH
B Cc D E H

= 2 e € <

2M im M 2M

o Hayuacrkax BC u EH
o Hayuactkax CD u DE



o Hayuactkax BC u CD
o Ha yuacrkax DE nu EH
o Ha Bcex yuactkax

4. Ha xakux yyacTkax 3mopsl N JUIsl JaHHOTO CTEpKHS OyIyT HAKJIOHHBIE MPsIMbIe?

q1=20kH/M q2=20kH/ M

> >|e <L <

F1=20kH F2=30kH | F3=30kH Fa=20kH
B c D E H
= =2 | € <
M M m 2Mm

o Ha Bcex yuactkax
o Takux y4acTKoB HET
o Hayuactkax CD u DE
o Hayuacrkax BC u CB
o Ha yuacrkax DE nu EH

5. BeiGepute npaBuiibHy0 31t0py N Ui JAHHOTO CTEPKHS

q1=20kH/M q2=20kH/ M
=N e L <
F1=20kH F2=30kH | F3=30kH Fa=20kH
B C D E H
> > > |- < <
2m im m 2M
10 10
é[\\l\@))//(é @, xH
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o 20 20 20 20
20 20 20 20
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10 10
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6. B xakux cedeHusX JaHHOTO Baja Ha smope M, OyayT ckauku?

M.=3 kM
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B ceuenuax A, B, C, D, M

B ceuenusx A,
B ceuenusx B,
B ceuenusx B,
B ceuennsax C,

7. JInst nTaHHOTO BaJia BBIOEpUTE BEPHYIO 311I0py M,
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Tect 3
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Tema «IlocTpoenne s3mwop BC® npu nzrnde»

1. B kakux ceyeHHsIX JaHHOK Oanmku OyIyT CKauku Ha 3mope Qy?

Re=30xkH q=20kH/M Ro=50kH
F=20xH e M=20kHm F=20kH
™
v )b
A B c< D H
m 1:\4 M M

B ceuenusax A, B, Du H

B ceuenuax A,B,C,DuH
CkadkoB He OyJIeT HU B OJTHOM CEUCHUU

o
o Bceuennax B, C, u D
o
o



O O O O

O O O O

O O O O

3ananue 2. B kakux ce4eHHsIX JaHHOUM Oaiku OyIyT CKauku Ha smope M?

F=20xH

Re=30«H qg=20kH/M Ro=50kH
F=20kH {5 S M=20kHm /
™
\ vy b v b
A B c< D H
Im ?iv Im 1Y

B ceuenun C

B ceuenuax C u B
B ceuenuax Bu D
CkadkoB He OyJIeT HU B OJTHOM CEUCHUU

3. Ha kakux y4yacTkax JaHHOH Oanku OyJyT mpsiMble, MapajuieabHble 0ase, Ha amope Qy?

F=20kH

Re=30xH g=20kH/M Ro=50xH
F=20kH i S M=20kHm /
\
\ ' I
A B c D H
M 1 |«4 M Y
Ha yuactkax AB u DH
Ha yuactke CB

Ha Bcex yuactkax
Hwu Ha onHOM yuacTtke

4. Ha xakux yyacTKax JaHHOHW Oanku OyIyT HaKJIOHHBIE MpsiMbIe Ha 3Mmope Qy?

F=20kH

Re=30kH qg=20kH/ ™M Ro=50kH
F=20kH N M=20kHm
\ \ \l/ \l/ W J ‘J/ \l’ /
A B c D H
M 1 |«4 1M M
Ha yuactkax BC u CD
Ha yuactkax AB u DH

Ha Bcex yuactkax 6amku
Hwu na onHOM yuactke

5. Ha kakux y4yactkax Oanku OyIyT NpsSIMOJIMHEWHBIE 3aBUCUMOCTH Ha 31ope Mx?

Re=30xH g=20kH/M Ro=50kH
F=20kH N / M=20kHm F=20xH
™
\ \ \1/ ‘ll' W ) ‘J/ \l’ / X
A B c< D H
Im ?iv Im M




O O O O

O O O O

Ha yuactkax AB u DH
Ha yuacTtke BC

Ha Bcex yuactkax

Hwu na onHOM yuactke

6. Ha kaxux y4yactkax Oanku OyayT mapaboimiyeckue 3aBUCUMOCTH Ha 31mope My?

Re=30kH g=20kH/M Ro=50kH
F=20xH S M=20kHm F=20xH
N
Voo b \
A B c< D H
Y ! |«4 M M
Ha yuactke BC u CD
Ha yuactkax AB u DH
Ha Bcex ydactkax
Hwu na onHOM yuactke
7. [Ans nanHO# Oanku BeIOepHUTE BEepHYIO 3Miopy Qy.
Re=30«H g=20kH/M Ro=50kH
F=20xH M=20kHm F=20xH
vov b v b \
A B c< D H
Y ! Iv M Y
| 20
10 . ¢
+
LI @ . kH
& )|
20 1] 30
30
20 T
? mnil|
@ , KH
-
10 | </ 20
. 20
’ Tl“hx\' |
+
20 ‘ 30




10

20

ﬁ

20

|||||E|B||||||

I
I

20 | 30

8. Jlnst nanHO# Gasiku BeIOEpUTE BEpHYIO SIIOPY My.

20

@,KH

F=20xH

Tect 4

Re=30xkH g=20kH/M Ro=50kH
F=20kH M=20kHm
™
\ \ \J,/ \J,/ L/) ‘J/ \1’ /
A B cC™
I m ?iv M M
20 175" | 20 20
20 225 20 20
M 22’b~~ . i
: B 20
AT ”ﬂ
20 20

Tema «Hanpsmcelmﬂ N YIJIMHCHUS IIPH PACTHKCHUN-CKATHN»

1. Kak OMpCACIIACTCA HOPMAJIbHOC HAIIPSIP)KCHUC TTPU paCTSI)KeHI/II/I-C)KaTI/II/I?

N
c=—

A
c=N-4

N
c=——

E-A

N-1l
c =

o
N

@

, KHM

, KHMm

, KHM

, KHM



o O O O

2. Kak 3anuceiBaeTcs yClIOBUE IPOYHOCTH NIPH PACTSHKEHUU-CKATUN?

< [G]

NEENERNE

3. Kaxk omnpenensercs abcomtoTHas Aeopmarius mpu pacTsKEHUU-COKATUI?
N(z)dz
Al=| Nz)dz
' EA
NI

6. Kak 3anucsiBaercs 3akoH ['yka?

o=F-¢
o GZE/S
N
c=—
A



O O O O

O O O O O O O O O O

O O O O O

oc=E-N

7. BenmuuuHa P — 310. ..
pojoiibHas Aedopmarius
Moayib FOnra
koapdunuent Ilyaccona
HOpMaJbHOE HAIPSHKEHUE

Tect 5
Tema «MexaHu4ecKkne HCIIBITAHNS MAaTEPHAJIOB HA PACTSKEHUE H CKATHE)

1. C xakoil IeJIbI0 IPOBOASITCS UCIIBITAHUE MAaTEPUAJIOB IIPH PACTSHKEHUU-CKATUN?

C nenbro MOIMYYEHUsS] XapaKTEPUCTUK MEXAHMYECKHUX CBOWCTB MaTEpUAJIOB: XapaKTEPUCTHK
MIPOYHOCTH, MJIACTUYHOCTH U YIPYTOCTH, KOTOPBIE (PUKCUPYIOTCS B CIPABOYHUKAX.

C 1enbro KaYeCTBEHHOI'O CPaBHEHHUS CBOMCTB pa3HbIX MaTEpPHAJIOB.

C nenpro OLIEHKM BO3MOYKHOCTH HCIIOJIB30BATh HCIBITHIBAEMBIM MaTepuall Uil KOHKPETHBIX
LETIEH.

C nenbro U3yueHus NOBEIEHUS MAaTEPUAJIOB B YCIOBUAX PACTSHKEHUS-CKATHSL.

2. Yto oTHOCHUTCA K XapaKTEpUCTHUKAM IPOYHOCTH MaTepHraa’?
[Ipenen TekyuecTu U npeen NPOYHOCTH.

[Ipenen ynpyroctu u npeaen NponopUuoOHaIbHOCTH

[Ipenen ynpyroctu u npezes NIpo4HOCTH.

IIpenen npoyHOCTH U NPEEN NPONOPLUOHAIBHOCTH.

[Ipenen nmponopuMOHANBHOCTH U MIPEAET TEKYUECTH.

3. YTo OTHOCUTCS K XapaKTEPUCTHKAM YIIpyroctu?

Monyns ynpyroctu I poga u ko durnuent Ilyaccona.

Monayns ynpyroctu I poga u MmakcuManbHas ynpyras aedopmanus.
Monyns ynpyroctu I poga u nonnas nedopmarius.

Koadduuuent [lyaccona u makcumanbHas yrpyras aegopmanusi.
Koadduuuent [lyaccona u nonnas gedopmarius.

4. Yto OTHOCHUTCA K XapaKTEPUCTHKAM IUIACTUYHOCTH?

OTHOCHTEIBHOE OCTATOYHOE Y/UIMHEHHE O U OTHOCUTEIHLHOE OCTATOUHOE CY>KEHHE .
OTHOCHTENBHOE OCTATOYHOE Y/UIMHEHHE O U MpeJie IUIaCTUYHOCTH.

OTHOCHTENBHOE OCTATOYHOE CYKEHHE Y U TPees IIIAaCTUIHOCTH.

OTtHocuTenbHOE OcTaTOuHOE yanuHeHue O u kodddunuent [lyaccona .
OTHOocUTENBHOE OCTaTOUHOE CyXeHue U ko3 dumment [Tyaccona .

5. Uto Ha3pIBaeTCs HAKIEIIOM?

SIBneHuEe TOBBIICHUS MPOYHOCTHBIX CBOMCTB MaTepuala W CHUXEHUS IUIACTHUYECKUX B
pe3yabpTaTe IpeIBapUTEIbHOIO HATPYKEHUS BhIIIE Mpejiea TeKyYeCTH.

SIBneHne TOHMXXEHHUS TPOYHOCTHBIX CBOMCTB MaTepHalia U TMOBBIIMICHUS IUIACTUYECKUX B
pe3yabpTaTe IpeIBapUTEIbHOIO HArPYKEHUS BBIIIE Mpejiea TeKyYeCTH.

SIBneHue TOBBIIEHUS MPOYHOCTHBIX CBOMCTB MaTepuala W CHUXKEHUS IUIACTHUYECKUX B
pe3yabpTaTe IpeIBapUTEIbHOIO HArPYKEHUs BhIIIE Mpejiea IPOonopLHOHATLHOCTH.

SIBneHuEe TOBBIIEHUS MPOYHOCTHBIX CBOMCTB MaTepuala W CHUXKEHUS IUIACTHYECKUX B
pe3yJabpTaTe IpeIBapUTEIbHOIO HArPYKEHUs BhIIIE Mpejiesa IPOYHOCTH.



6. Uto HaswiBaetcs a3¢dexrom baymmnrepa?

D¢ dexrom baymuHrepa Ha3bpIBaeTCs SBJICHHUE CHUKEHUS Ong M Or NMPHU CXKATHUH, BBI3BAHHOE
HaKJIETIOM, IOJTYYCHHBIM MIPU PACTSHKEHUH.

D¢ dexrom baymmHrepa HaspBaeTcs SBJICHHE HEOOpATHMMOM MOTEpH SHEPruH AedopManuu B
pe3yibTaTe HECOBIAICHUS KPUBOM HATPYKEHHS C KPUBOH pa3rpy3Ku.

D¢ dexrom baymuHarepa Ha3pIBaeTCs SBICHUE MOBBIIICHHUS POYHOCTHBIX CBOWCTB MaTepuaa u
CHIDKEHMS TUIACTHYECKHMX B pe3yJbTaTe INPEABAPUTEIBHOIO HArpy>KeHHs BBIIIE Ipejerna
TEKY4YECTH.

D¢ dexrom baymmHrepa HasbIBaeTCs SIBIEHHE CHIDKCHHS HaNpsDKEHUS MPH  TOCTOSHHOU
nedopMarum.

7. Yto Takoe ructepe3uc?

l'ucrepesuc — 310 HeoOpaTuMas MoTepsi SHepruu AedopMmalii B pe3yibTaTe HECOBIAICHUS
KPHUBOW Harpy>KE€HHUs C KPUBOU pasrpy3KH.

I'ucrepesuc — 3TO SBIEHHE NOBBILIEHMS IPOYHOCTHBIX CBOMCTB Marepuaja WU CHHKEHUS
IUIACTUYECKUX B PE3YNIBTATE NPEABAPUTEIBLHOIO HArpy »KEHUs BBILIE MIPEIEIa TEKYUECTH.
I'ucrepesuc — 3To ABJIEHNE CHUXKEHUS Gy Y Or IIPU CKATHH, BBI3BAHHOE HAKJIETIOM, ITOJTYYEHHBIM
IIPU PacTSHKEHUU.

I'ucrepesnc — 3TO YacTHUHAS MOTEPs SHEPTUU ehopMali B pe3yIbTaTe HECOBMAICHHS KPUBOM
Harpy>kKeHHUsl ¢ KpUBOM pasrpy3KH.

I'ucrepesuc — 3TO MonHast MOTEPs SHEPrUuM jAedopMaIi B pe3ysIbTaTe HECOBIAJACHUS KPUBOM
Harpy>kKeHHUsl ¢ KpUBOM pa3rpys3KH.

TecT 6
Tema «PacueT Ha MPOYHOCTDH U KECTKOCTH MPHU PACTIKEHUU-CHKATHID)

1. Onpenenme, KaKOC CCUCHHUC JAHHOI'O CTCPIKHA CaMOC OIMAaCHOC, €CJIM IUIOIIAAb IMOIICPEUYHOTO

ceuenus yuactkoB BC u EH pasna 2 ¢cm?, a yuactkoB CD u DE pasna 4 cm?,

qr=20xH/M qr=20xH/m
> A D | e &
F1=20xH Fa=30kH | F3=30xH Fe=20xH
—_— — — ——— | ———  ——  ——  —f—
B c D E H

@

20 | 20

-

—()—

20

Bce ceuennst yuactkoB BC u EH paBHOOnacHs!
Ceuenus C u E yuactkoB CD u DE

Ceuenus C u E yuactkoB BC u EH

Ceuenus C, D u E yyactkoB CD u DE



2. YeMy paBHO MaKCHUMajbHOE IO aOCONIOTHOW BENMYUHE HANPSHKEHHE, BO3HHMKAIOIIEE B
CEUECHUsX JAHHOTO CTEPXKHS, €CIM IUIoIaab norepedHoro ceuenus ydactkoe BC u EH pasha
2 cm?, a yuactko CD u DE pasna 4 cm??

qr=20xH/M Qqa=20xH/™m
- 5‘) - | <A <
F1=20xH F2=30xH | F3=30xH Fe=20xH
Dy - Dy -
B c D E H
> > e e <
M M 1 2m
10 10
t /(é @,m
20 20 20 20
o 100 MIla
o 150 MIla
o 50 MIla
o 25 Mlla

3. Uemy paBHO MMHHMMAJIBHOE HAINpPSIKEHHE B CEUYEHUAX JAHHOIO CTEP)KHSA, €CJIM IUIOIAIb
nonepeuHoro ceyenus yyactkos BC u EH pasna 2 cm?, a yuactkos CD u DE pasna 4 cm??

qr=20xH/M Qa=20kH/™m
> D e <€ <«
F1=20xH F2=30xH | F3=30xH Fe=20xH
Dy - Dy .
B c 0 13 H
i b i
M M 1M 2m
10 10
t /(é @_KH
20 20 20 20
o —100 MIla
o —25 Mlla
o0
o 25 Mlla



4. Onpenenute BEIMUMHY U HalpaBiIeHUE NepeMelieHus ceueHuss C TaHHOTO CTEPKHS, IPUHSAB
3a HENOABI)XKHOE ceueHue B, ecnm miomanp nomepeuHoro cedeHus ydactkoB BC u EH paBHa
2 cm?, a yuactkoB CD u DE paBua 4 ¢cm?, Moyib ynpyroctu rnepsoro poaa E=2-10°MlTa.

qr=20xH/ M Qqr=20xH/M

> D | L

F1=20xH Fa=30xH | F3=30xH Fe=20xH
T - — e
B c D E H
St b Sl Sl S
M Tm 1 2m
10 10
t /(é @_,H
20 | 20 20 20

1 MM K ceyenuro B
1 MM ot ceuenus B
0,5 MM Kk ceuyenuio B
0,5 MM ot ceuenus B

O O O O

5. Ilnomanes nonepeuynoro ceuenus ydyactkoB BC u EH paBHa A, a miomaab NonepevyHoOro
ceueHus yyactkoB CD u DE paBna 24. Onpenenure BenUUUHY A W3 yCIOBUS NPOYHOCTH, €CIIU
JomnyckaeMoe Hanpsbkenue [6]=160 Ml]a.

qr=20xH/M Qr=20kH/M

- A D | e

Fi1=20xH Fa=30xH | F3=30xH Fe=20xH
D - — e
B c 0 E H
St b Sl Sl S
M Tm 1M 2m
10 10

S /(é @,xH

20 20

N
o

20|

O O O O
N
()]
(=]
=
=
ST SIS



6. OnpeneJmTe, KaKOC CCUCHHUC JAHHOI'O CTCPIKHA CaMOC OIMAaCHOC, €CJIM IUIOIIAAb IMOIICPECUYHOTO
CCUCHUS BCCX YHACTKOB OJJMHAKOBA.

q1=20kH/ M q2=30kH/M
- > > > < <L <
Fi=10xkH [ Fz=40xkH F3=20/H 7
R T T e S I +5-
B (% D E H
- == = e = =
Im M 1M im
40
@,KH

Ceuenne H
Ceuenne C
Ceuenne E
Ceuenne B

O O O O

Tecr 7
Tema «I'eomeTpuyecKkre XapaKTePUCTHKH IVIOCKHUX CeYeHHIT»

1. 'eomeTpuueckas XxapakKTepUCTHKA MIOCKOTO CEYEHUsI Sx — 3TO:
IUIOIIAb

CTaTHUECKUIT MOMEHT

OCEBOM MOMEHT UHEPLIUU

MOJISIPHBIA MOMEHT UHEPIIUHU

[IEHTPOOEIKHBII MOMEHT HHEPITUU

paauyc MHEpLUUU

O O O O O O

2. 'eomeTpuueckas XxapaKTepUCTHUKA TNIOCKOTO ceueHus Iy — 3To:
IUIOIIAAh

CTaTHUECKUIT MOMEHT

OCEBOM MOMEHT UHEPLIUU

MOJISIPHBIA MOMEHT UHEPIIUHU

[IEHTPOOEIKHBIN MOMEHT HHEPITUU

paauyc UHepLUUU

O O O O O O

3. l'eomeTpuueckas XxapakTepUCTUKA MIIOCKOTO ceueHus Ixy — 3T0:
IUIOIIAAh

CTaTHUECKHUIT MOMEHT

OCEBOM MOMEHT UHEPLIUU

MOJISIPHBIA MOMEHT UHEPIIUHU

[IEHTPOOEIKHBII MOMEHT HHEPITUU

paauyc UHepLUUU

O O O O O O



4. MomeHT uHepnu Iy TaHHOTO ceueHus orpeneseTcs mo Gopmye:

5. MoMeHT uHepIuH JaHHOH (PUTypBl OTHOCUTENBHO OCH X1 PABEH. ..

A
X1

h

y

11

17

12
19

36



6. MOMEHT uHepIUH JaHHOH (PUTypBI OTHOCUTENBFHO OCH Y1 PaBEH. ..

)4 2’1

o Ehb3
8

o Ehzﬁ
12

o lhb3
48

o Ehb3
48

7. IlpencraBuB JaHHOE CEUEHUE COCTOSALIMM U3 TpeyrosbHHKa Nel u mpsmoyrosbHuka Ne2,
OIIPEAEIIUTE, YEMY PAaBHbI KOOPAMHATHI LIECHTPOB TSKECTH TPEYTOJIbHUKA Y1 M IIPIMOYTOJIbHUKA Y2 B
3aaHHoM cucteMe koopauHat xQy.

10 em

2 v15 em | 10 em

O
20 cm
>

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

O O O O



Tect 8

Tema «Pac4éT Ha MPOYHOCTH NP NPSIMOM M3Irude»

1. Jna naHHOM OajKu C COOTBETCTBYIOIIMMH SIIOPAMH BHYTPEHHHX CHJIOBBIX (DaKTOPOB

OIMPCACIINTEC, KAKOC CCUCHUC SABJIACTCA Han0O0JIee OMACHBIM.

O O O O

q=40KH /M M=35kHM
; (ERERERD Ky
$E-30kH 2
l [ [=0,5M
30
10
¢ [T T
25
15
5
10
B
C
D
K

kH

2. Jlna naHHOM OanKku C COOTBETCTBYIOIIMMH SIIOPAaMH BHYTPEHHHX CHJIOBBIX (DaKTOPOB
OIPCACIINUTEC, YCMY paBHAa BCIMYNHA MAKCUMAJIbHOT'O HOPMAJIbHOT'O HAIIPSI’KCHUS B OIMMACHBIX TOYKAX
OIIACHOTO CEUEHUSs, €CITU pa3Mephl cedeHus b = Scm, h = 15¢cm.

O O O O

Ly
g=40xH/ 1 M=35kH M
B SERERRNR" K - -
1 F30xH X
l l 1=0,5M
30 b
10
P l [ Q. xH
yl
25
15
‘ M,, kH-M
5

Omax = 120 MIla
Omax = 133 MIla
omax = 187 MlIla
Omax = 225 MIla




3. Jlns nanHOW Oanky C COOTBETCTBYIOIIMMH JIIOPaMU BHYTPEHHHUX CHIJIOBBIX (aKTOPOB
onpeeanTe, YeMy paBHA BEIMUYMHA MAaKCUMAJIbHOI'O HOPMAJIBHOTO HAIMPSIKEHUS B OMACHBIX TOUKaX
OITACHOTO CeueHUs, eciiu pasmepsl ceueHust D = 20cm, d = 17¢cMm.

M=50xH Q=20kH/ 1 LY

ERERER! @ N

1K D O esoe B X

0,51 l l=1M u
20

D T

‘ % Qy, KH

: 30

20

‘ LIy .
o
30

O Omax = 80 Mlla
O Omax =99 Mlla
O Omax = 160 MIla
O Omax = 133 Mlla

4. Jlna naHHOM OanKu C COOTBETCTBYIOIIMMH SIIOPAaMH BHYTPEHHHX CHJIOBBIX (DaKTOPOB
onpeenTe, YeMy paBHA BEIMUYMHA MAaKCUMAJIbHOT'O HOPMAJIBHOTO HAIMPSIKEHUS B OMACHBIX TOUKaX
OMMACHOTO ceueHus, ecnu ceueHue Oanku aytaBp Ne 24. (Mcmonb3yiiTe TaOnHIBI COpTaMeHTa
IIPOKATHOM CTaJIN.)

M=50kH 4-206H/¥ !
RERRER .
K D s B X
0,51 [ 1=1m
20
| +l | l LITS u , KH
adll |
- 30
20 S
‘ 1Ty
| - T M,, KHM
30

Omax = 104 MIla
Omax = 173 MIla
Omax = 87 MIla

Omax = 145 MIla

O O O O



5. Jlns nanHOW Oanky C COOTBETCTBYIOIIMMH JIIOPaMU BHYTPEHHHUX CHIIOBBIX (aKTOPOB
OnpeenTe, YeMy paBHA BEIMUMHA MAKCUMAJIbHOT'O HOPMAJIBHOTO HAIMPSIKEHUS B OMACHBIX TOUKaX
OIIACHOI'O CeYEHMUs, eClIh d = 12¢M.

A Rg=25kH ¢=10KH/M  AR=IKH  Metokhm  AY

BHHILHH#E <

F=40xH :
L L 1=1M d

25
MEmE
25
35

x ¥

KH-M

10 10

Omax = 118 MIla
Omax = 59 MIla

Omax = 206 MIla
Omax = 177 MIla

O O O O

6. Hns naHHOM Oalky C COOTBETCTBYIOLUIMMHM SIIOPAMU BHYTPEHHHMX CHIIOBBIX (DAaKTOpOB
OIIPEAEIUTE, YEMY PaBHA BEIMYMHA MAKCUMAJIBHOTO HOPMAJIbHOI'O HAIIPSDKEHUS B ONACHBIX TOUKAX
OIIACHOTO ceueHus, eciu b = 9em.

0=20kH/m \Y
D NEREREREERER: C - .
1\ KA ﬂf X
F=20«H F=20xH F=20xH
YR,=10xH [ Ra=10xH b
[ | [ [=1M
20
‘ ? Q. , kH
~ I
' 10 : 10
ol 225 20 225 |y
M., kKH'M

Omax = 120 MIla
Omax = 185 MIla
Omax = 165 MIla
Omax = 41 MIla

O O O O



Tecr 9
Tema «PacuéT Ha )KeCTKOCTb IPH NMPSMOM H3rude»

1. Yemy paBHO BepTHKalbHOE NepeMmelneHue cedeHus D naHHOM Oanku, eciy KECTKOCTh ee
nonepe4Horo ceuenust EIx=2812,5kH-m2?

g=40KkH /M M=35kHM
B Ct # ¢t t1 440 K
F=30xH
[ [ (=0,5m
25
215
15
75
’J_JJ—'J—-‘ Mx' KHM
10 N
P,
10
0,25
05
op=0

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

O O O O

2. YeMy paBHO BEpTHKaJIbHOE IepeMerieHue ceueHuss K maHHON Oallku, eClii KEeCTKOCTh €€
nonepevHoro ceyenust EIxy=2330xH m??

A Ry=25kH g=10kH/m  AR=35kH  M=10kHn
HJEEEREERERERERA: ¢
F-LOKHY - 4
l l =
20
11,25
65
| .
M,, kH-M
10 0 10
R.-05 | "
y=0. 075
025 92 | ‘ | 05 9y
Mk
R=15
ok =0

ok = 0,6 MM (BHU3)
ok = 0,7 MM (BBepx)
Ok = 1,2 MM (BHH3)

O O O O



3. Uemy paBHO BEpTHUKAILHOE TEpEeMEIIeHHe ceueHUs B naHHO#l 0anmku, eCiu JKeCTKOCTh ee
nionepe4Horo ceuenust EIx=2812,5kH-m2?

g=h0kH/m M=35kHn
B SRERERERD Ky
1 F=304H
L l =0,5M
15
' M,, KH:M
5
ol 15
1
{ ’
' 05 075 MLL
' SR F iy

OB = 1,7 Mmm (BBepX)
OB =5 MM (BBepX)
o = 0,9 MM (BBepX)
OB = 3,5 MM (BHHU3)

O O O O

4. Yemy paBHO BEPTUKAILHOE mepemelneHue cedenuss C JaHHOW OGalKu, €Cd JKECTKOCTh €€
nonepevHoro ceuenus EIx=7600 kH-m2?

M=50kHM g=20kH/ M
] EERERR

A D C 2 F-sokH
0,51 l =1m

20
m\ M kHM

- w | 25 X'
15 ’ 10 '
225 30

\

= Mic
0,5

1
5 25

N

dc=0

dc = 0,6 MM (BHHU3)
dc = 0,1 mm (BBepx)
oc = 1,15 MM (BHU3)

O O O O



O O O O

O O O O

5. YUemy paBHO BepTHKalbHOE MNeEpeMelleHne ceueHus B naHHOW Oanky, €ciii jKeCTKOCTh ee
nonepe4Horo ceuenus EIx=7600 kH-m2?

4 EEEEER
K D F=50KkH B
0,51 l l=1M
20
m M  «kH
=55 o KM
15 10 '
22,530
{ M
[T ™
‘ 15
25 2,25 |2

OB = 2,3 (BHUB)

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

6. Uemy paBHO BEpTHUKAIBHOE MEpPEMENICHUE CeYeHHs] D MaHHON Oallku, €CIM >KECTKOCTh ee
nonepe4Horo ceuenus EIx=7600 kH-m2?

op = 0,3 MM (BHH3)
Op = 2 MM (BHU3)
op = 0,1 MM (BBepx)
op = 0,4 MM (BHH3)

M=50KH'M q=20KH/M
EEREERRE!
K 0 C 1 F=soc -
0,51 l=1M
20
m M  «kH
| {5 xi KM
15 10
22530
1
Y
M1U
0,25
0,5




7. Uemy paBHO BEpPTHKAJIbHOE TEepeMeleHne cedeHus L naHHOW Oanku, eCi JKeCTKOCTh ee

nonepeuHoro ceyenus EIxy=2330xH m??

A Ry=25kH g=10kH/m AR=35kH  M=10kHn
JERRRRERRRREREN "
L
F=40kH .
L 1 [=1M
I |
20
1,25
65
| M
10 10 10
I ' |
R,=05 0,5 R=05
0,25 0,25

Y S A §

o oL =2,7 MM (BHU3)
o oL =15,4 MM (BHU3)
o oL =1,7 MM (BBepx)
o OL =2 MM (BHH3)

Tect 10

KH-M

Tema «Kocoii u3rud. Coueranne u3ruda ¢ pactsKeHHeM-CKATHEM)
1. JIns 3agaHHOTO Cilydasl CJIO)KHOTO COINPOTHUBIIEHMS HOPMalbHOE HAIpPSDKEHUE B ONACHOM

TO4YKe paBHO ... MIla

My = 90 KH-M
pr—
- My = 60 KH-M
—
o 1172
o 220,3
o 99,7
o 1684

240 mm

160 v

Y

A = 384 c.\xf
Wx = 1536 v

Wy =1024 o’




2. JIns 3agaHHOrO Cilydasl CJIO)KHOTO CONPOTHBIIEHUS HOPMaJbHOE HANpPSDKEHHWE B ONACHOM
TO4YKe paBHO ... MIla

My = 40 KH-M Y
z /\\ A = 143.1ad
v Vv = 65 b
My = 30 KH'M ol \ //x Wx =659.9 em
g
=
180 a
o 75,8
o 87,9
o 63,2
o 110,1

3. Jlns 3amaHHOrO ciiy4asi CJIOKHOTO CONPOTHUBIICHHS HOPMAaJbHOE HAIpsKEHUE B OIMACHOM
TO4YKe paBHO ... MIla
220 MM
Myx = 60KH-M >
Y
[

iy S S0KH-A A = 484.0c.\1‘2

x Wx=1774.7cx’

220 MM

78,9
59,6
66,2
83,4

O O O O

4. JIns 3agaHHOrO Ciydasl CJIO)KHOTO CONPOTHBIIEHUS HOPMAaJbHOE HANpPSDKEHHWE B ONACHOM
TO4YKe paBHO ... MIla

My = 70KH-M
v
My = 90KH-M
/\ N A = 3.79.90_\1’2
\/ X Wx=10448cv
— 220 MM
o 109,1
o 101,9
o 96,5
o 119,6



5. [lnsa 3amaHHOrO Cilydasl CJIOKHOTO COIPOTHBIICHHS HOPMAJIbHOE HAIPsDKECHUE B OINACHOM

TOYKe paBHO ... MIla

O O O O

120 MM
Mx = 60 KH-M - >
Y
)
s
My = 30 KH-M - A =216cm”
= T — & 3
< § - \\-} 6:1§ c.\l3
Nz = 80 KH Wy=432 e
y
165,7
148.4
186,1
202,9

6. lng 3a7aHHOTO Cilydasl CJIO’KHOTO COIPOTHUBIIEHUS HOPMAJbHOE HANpPSUKEHUE B ONACHOM

TOYKe paBHO ... MIla

O O O O

140 a1
Y’ \
A
My = 50 KH-M - A = 204ar
= Wx =1029 e
& X  Wy= 686
Nz = 100 Kk ! h
76,3
58,4
86,1
102,9
Tect 11

Tema «CABMI M Kpy4eHHe»

1. Yto Ha3pIBa€TCS YUCTHIM CIABUIOM?

Ecnmu Ha TpaHsAX »dIeMEHTapHOTO O00bEeMa, BBIICICHHOTO W3 HATPYKEHHOTO JJIEMEHTa
KOHCTPYKIIMM, BO3HUKAIOT TOJILKO KacaTeldbHbIE HANPSOKEHUS, TO Takod BUA JedopMaivu
Ha3BIBACTCSI YHCTBIM CIIBUTOM.

Ecnmu Ha TpaHsAX dSIeMEHTapHOTO O00bEeMa, BBIICICHHOTO W3 HATPYKEHHOTO JJIEMEHTa
KOHCTPYKIIUM, BO3HUKAIOT TOJBKO HOPMAJIbHBIC HAMPSOKCHHS, TO TaKoW BHUA JedhopManuu
Ha3BIBACTCSI YHUCTBIM CIIBUT'OM.

Ecnmu Ha TpaHsAX dSIeMEHTapHOTO O00bEeMa, BBIICICHHOTO W3 HATPYKEHHOTO JJIEMEHTa
KOHCTPYKIIUM, BO3HUKAIOT TOJBKO CJIBHTOBBIC HAIPSDKCHUS, TO TakoW BHUA JedopMaluu
Ha3BIBACTCSI YHUCTHIM CIIBUTOM.

Ecnmu Ha TpaHsAX »SIeMEHTapHOTO O00bEeMa, BBIICICHHOTO W3 HATPYKEHHOTO JJIEMEHTa
KOHCTPYKIIUM, BO3HUKAIOT TOJBKO IOMEPEYHbIC HANPSDHKEHUs, TO TakoW BHUI JedhopManuu
Ha3BIBACTCSI YHUCTHIM CIIBUTOM.

2. Kak 3anuceiBaercs 3akoH ['yka B yCJIOBUSIX UUCTOTO cBUTA?
T = GY, rae G - MOIyJIb yIPYTOCTH BTOPOI'O POAa, ¥ - yroJl CABUra



o T = GAs, e G - MOAyNb yIPYTOCTH BTOPOTo poja, As - aOCOITIOTHBIN CABHUT
o 7 = Ey, rne E - Moaynb ynpyrocTu epBoro poja, y - yroj ciBUra
o T = Uy, rae u - koapdunuent Ilyaccona, y - yron cipwura.

3. KakuM coOTHOIIEHHEM CBSI3aHBI MEXTy COOOM MOIYJIb YIIPYTOCTH BTOpOro poaa G U MOIyb
ynpyroctu nepsoro poaa E?

G-_ £
2(1+p)
DGl 2E
(I+w)
_ 3E
2(T+w)
_E
2(1+3p)

4. Kak omnpenenstorcsl KacaTeabHble HANPSKEHUS B IPOU3BOJILHOM TOUKE NMONEPEYHOIO CEUEHUS
CTEPXHS KPYIJIOTO CEUEHUS B YCIOBUIX KpyueHuUs?

M
o T= P
JP
M
o TZ—ZP
GJp
M
o T=—iP
Wp
M .0
o T=
J

p

5. Kakoe cedeHune WM y4acTOK TaHHOTO BaJia SIBIISIETCS HanOoJiee OMmacHbIM?

M3=2M M2=3M
A o i
(— - ((CECE z
~\ | 4
i 1t 2 3
[ l (=0,5M
/ o
: ‘ —— M,, kHM
M M
3M 1
3

Vyactok (0-1)
Ceuenue (1) yuactka (1-2)
Ceuenue (2) yuactka (1-2)
Vyactok (2-3)

O O O O



6. Jlnsa pmaHHOro Baja OMNpeAeNdTe, YEeMy paBHA BEJIMYMHA MAaKCUMaJIbHO JOIYCTUMOIO
napamerpa M, HalJIGHHOTO U3 YCIOBHS MPOYHOCTH, eciu d=20mm, [t] = 100MI]a.

Mye2M M,-3M
/| M M=M
3 Pl
(- (0 z
AT 7
0 1 1 2 3
( l (=0,5M
E/ o
i ————11 M,, kHM
‘ M M
3M L
3
o [M]=136 Hm
o [M]=94 Hm
o [M]=182 Hm
o [M]=210Hwm

7. A5 maHHOTO Basa ONpeAenTe, YeMy paBeH aOCONIOTHBIN yrou 3akpydnBanus yyactka (0-1),
ecau u3BecTHO: d = 20mMM, G = 8-10*MIla, M = 100H M.

M,=2M M,=3M
/ m:BTM MII:M
N A \ 4 =
(o (T z
AT - i 4
0 1 1 2 3
l pol [=0,5M
/\/‘/ 2
—— M, kHM
: M M
3M L
3
o @@-1)=6,8°
o ¢o-1=-0,7°
o @o1=-1,4°
o Q-1 =-2,7°
Tect 12

Tema «CTaTHYeCKH HeonmpeaeJauMbI€ CUCTEMbBD»

1. Ilpu packpbITHUH CTATUUECKOW HEOMPEAECTUMOCTH UCIIONIb3YETCH . ..
METO]I CeUCHHUMN

METOJI CUJI

metox Mopa

METO/I HAYAJIbHBIX [TAPaMETPOB

O O O O



O O O O

2. CTeneHpb CTaTUUECKON HEOIIPENETMMOCTH CUCTEMBI PaBHA. ..
00111eMy KOJIMYECTBY PEaKTUBHBIX YCHIIHA

KOJIMYECTBY Y4aCTKOB CHCTEMBI

koinuecTBy ypaBHeHH B CKYMC

KOJIMYECTBY OCHOBHBIX CBSI3€H

KOJIMYECTBY JIMIIHUX CBSI3EH

3. CraTtudecku HeonpeaenumMasl CucTeMa

/ /
/| = = = —
q . . _ﬂ /
PRt -~ & &0
V
2a 20
HMEET CTEIEHb CTaTHUECKOM HCOMPCACIIMMOCTHU S=...
1
2
3
4

4. JInst cTaTHYECKU HEONPEASTUMON OanKu

7 ; r; ; ’ ; : ;
Heb3s UCTI0Ib30BaTh B KAYECTBE OCHOBHOM CHCTEMEI CJICAYIOUIYIO:

4

7
AN e
e e b

5. 1151 S5KBUBAJICHTHOM CHCTEMBI
Zzz ; lF ; TX.CI lF GHI”

I'PY30BOH JIIOPOH SBISAETCA CIEAYIOIA:

WW

Fa Fa

Fa Fao



R 1
Fa Fa
) /I/I/ \

6. Eciiu equanuHas M1 u rpy3oBas Mzr amtopsl HekoTopoit CHC nmerot Bu:
1

&M M
3

2M M “'*LJ1M” KEM

TO B COOTBETCTBYIOLICH CHCTEME KAaHOHMYECKMX YypaBHEHHMH CBOOOJIHBIA uiIeH Oi1F paBeH
(GI,=5x10°Hm?):

o —2-10" pao
o 1,610 pao
o 2-10° pao
o —2,4-10" pao
7. Eciiu eqiHUYHBIE U Tpy30Bast 3mopsl HekoTopoit CHC umerot Bua:
a
2

Ao

M
M

e
2

TO B CHCTEME KAaHOHMYECKUX YPaBHCHUH ompuuyamenbHblMu SBISIOTCS CIEIYIOIINE
K03 (UIIMEHTHI U CBOOOIHBIE YJICHBI:
o 812U d1F
O 822 M doF
o O1F U O2F
o 821 M doF

Tect 13

Tema «HanpskénHoe u nepopMHpOBaHHOE COCTOSIHME B TOYKe TBEPAOro TeJa.
I'mnore3bl NPOYHOCTH U MX IPUMEHEHH E»

1. Hanpsi>keHHBIM COCTOSIHUEM B TOUKE HA3bIBAIOT ...

O COBOKYITHOCTh HANpPSKCHHWH, NEHCTBYIOMIMX IO BCEBO3MOXKHBIM IUIOIIAAKAM, MPOBEICHHBIM
4yepes 3Ty TOUKY

O HaIpsDKEHHE B OMACHOW TOYKE IMOMEPEUHOTO CEUEHUS CTEPIKHS



O COYETaHHWE TJABHBIX HANPSOKEHUH, NEHCTBYIOMIMX IO TJABHBIM IUIOMIAAKAM, MPOBEICHHBIM
gyepes 3Ty TOUKY
O YCIIOBHE IIPOYHOCTHU B ONACHOM TOUKE

2. Hampspkenus, IeiCTBylOIME Ha IUIOIIAJKaX, HAa KOTOPBIX OTCYTCTBYIOT KacaTeJbHbIE
HaIIpsKEHUS, HAa3bIBAIOT. ..
O HaIpPsLKCHUSAMU Ha HAKJIOHHBIX IUIOMIAKAX
O B3aUMHO NEPIECHINUKYJIIPHBIMHU HAIPSLKCHUAMU
O HOPMAJIbHBIMU HaIPSKECHUSIMHU
O TJIABHBIMH HAIIPSKEHUAMU

3. I[JISI 3a1aHHOI'O cnyqasl CJIOKHOTI'O COHpOTI/IBHeHI/ISI B TOYKC 1 BO3HHUKACT ... HaHpH)KCHHOG
COCTOSHHUC.
Mxp . Mx
—— 1
My
W — -
Nz
-——
‘-

O IJHWHEWHOE
O IUIOCKOE
o 00BEMHOE

4. HopmanpHOe HaIpsDKEHHE, BO3HHUKAIOLIEE IPU OJHOOCHOM pACTSHKEHHMH, PABHOONACHOM
33JJaHHOMY CJIO)KHOMY HaIIpsSDKEHHOMY COCTOSIHUIO B TOUKE HCCIIEyeMOM JAeTajau, Ha3blBaloT ...
HaIpsDKEHUEM
O 3KCIEPUMEHTAIBHBIM
O 3KCTpeMaJIbHbIM
O 3KBUBAJIECHTHBIM
O 3TaJOHHBIM

5. Jlns oOueHkKM NpOYHOCTH B omnacHoW Touke (1) crepkHA U3 XpPyHKOro Marepuana,
MCTIBITHIBAIOIIETO CI0KHOE COTMPOTUBIICHUE, TOJDKHA ObITh BHIOpaHa ...

|V|Kp MX
1
My
Nz

[0-1>>[c-]

THIIOTE3a HAauOOJIBIINX KacaTeNbHbIX HANPSHKEHUH
SHEpPreTHYecKas ruIoTe3a

ruInoTe3a npoyHoctu Mopa

runore3a He HyxHa (auHeiHoe HC)

o O O O



6. Kocoii u3ru6 ¢ Kpy4eHueM U pacTsHKEHUEM MPEJICTaBIICH Ha CXeMe

" h'Imr

7. DKBHBAJIIEHTHOE HAIPSIKEHHE B OMacHOU Touke (1) mist CTepKHS U3 TUIACTUYHOTO MaTepHara,
HCIBITHIBAIOLIETO CJI0KHOE CONIPOTUBIIEHHE, COCTABHUT ... MIla (1o 3-i Teopun Npo4HOCTH).

Mu3r =10 KH-M 1
Y A= 8790
_ Wyx =274.8 e’
s W, = 549.5¢enm”
Nz =20 kH ot
= \ / X [0.]=[c+] =160 MIIa
N LA
Mgp = 30KkH-M 120 Mm
o 115,8
o 1285
o 158,1
o 185,1
Tect 14

Tema «YCTOMYHUBOCTD C:KATBIX CTEPKHEI

1. Yucno, mokasbpIBarolee, Ha KaKOW YacTH JUIMHBI CTEPXHS YKIJIaJbIBacTCS OJHA IIOJIyBOJIHA
CHUHYCOM/IbI IPU NIOTEPE YCTOUUUBOCTH, - 3TO. ..



KO3 (HUIIMEHT MPUBEICHUS ITTHHBI
KO3 QHUIHEHT MPOJO0IBHOTO U3rnbda
KodpduuueHT Ditnepa

rHOKOCTb

npeenbHasi THOKOCTb

KO3 (HULIMEHT aCHMMETPUU

O O O O O O

2. Yucno, mokaspIBaloliee, BO CKOJIBKO pa3 OCHOBHOE JIOIMyCKAaeMOE€ HampspKEHHE Ha CKaTHe
OoJblIIe JOITyCKAaeMOT0 HANPSHKEHHS IIPH pacyeTe Ha YCTOHUMBOCTb, - 3TO. ..
O KO3(pUIMEHT NPUBEICHUS UTUHBI
o K03 PUIHEHT TPOJOTHLHOTO U3THOA
o koadpdunmeHt Jitnepa
O THOKOCTb
O TMpeJenbHas THOKOCTh
o K03 PUIHEHT acuMMETpUN
3. Koaddunment npuBeeHns AITUHBI 3aBUCHT OT...
MEXaHUYECKUX CBOICTB MaTepualia
pa3mMepoB U (HOPMBI IONIEPEYHOTO CEUCHHS
YCJIOBHUM 3aKpeIICHUS
BEJINYUHBI ICUCTBYIOIIEH HATPY3KH
JUTUHBI CTEPKHS

O O O O O

4. KoaddunumeHT 3amaca mo ycToH4IUBOCTH OIpenesseTcs mo GopmyIie:
=

o n, =
Y o]

g,
o ny=—5
plo]

n Wy

o) = —
y [o']y

Oy

O ny=—
Oy

5. I LEHTPaJIbHO CKATOrO CTEPIKHS:

1 F
|

KO3 PHULIHUEHT MPUBEICHHS [UIMHBI PABEH ...
0,7

1

2

0,5

O O O O



6. i LEeHTpajdbHO CXATOrO CTEPXHS, M3TOTOBIEHHOIO W3 MaTepuala C JIOIyCKacMbIM
HanpspkeHueM Ha cxxatue 160 MlIla, nonmyckaemas cuna paBHa ... KH

]*‘ V
— ' A 9 A P

. 0 .00 120 | 0.45

X 20 | 096 130 | 0.40

40 | 092 140 | 0.36

= 60 | 086 150 | 0.32

- 70 | 081 160 | 029

I =2580 cm? 80 | 075 170 [ 0,26

B q 90 | 069 180 | 023

f,=1113 cm 100 | 0.60 190 | 021

y | A= 46.8 cm? 110 | 0,52 200 | 0,19

o 81,2

o 140.5
o 182.4
o 293,1
o 5339
o 7754

7. JAnid HEHTPaIbHO CXKATOI0 CTEPXKHS, U3TOTOBJIEHHOIO U3 MaTepHalla ¢ XapaKTepUCTUKAMMU:
E =2-10° MIla,

Ao = 60, Aop = 100,

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

KpUTHYECKas Cuiia paBHa ... kKH

F& y

—
X
=
-
™ I, =986 cu®
I,=597.22 cm?
!—,,,, —A =31,2 cm?

78,7
296,1
471,5
741,5
986,6
1430,2

O O O O O O

Tect 15
Tema «BbIHOCIUBOCTB»

1. [lukn n3MeHeHus HanpsKEHUs, IPEACTABIEHHBIN HA PUCYHKE 0] HOMEpOM |, Ha3bIBaeTcs ...



CUMMETPUYHBIN
MOJ0XKUTEIbHBIN
IyJIbCALIMOHHBIN
3HAKOIIOCTOSHHBIN

O O O O

2. XapakTepuCTHKA IUKJIA HAMIPSDKEHUM, OTMEUEHHas Ha pucyHke nugpoit 1, Ha3pIBaercs. ..

g, Mk

T N

W
(wAS

BEpPXHEE HAIPSKEHUE
MI0JIO)KUTEIbHOE HAIPSKEHUE
MaKCHUMAaJIbHOE HaNpsKeHUE
aMIUTUTYAA [TUKIIA

CpeHEE 3HAaUEHNE HAIPSKEHUS
MUHHMAaJIbHOE HaIpsDKEHUE

O O O O O O

3. Koaddunment acummerpun paBeH S5 y IUKIA HAMPSKEHUH C ...
Omax = 20MIla; Gmin = -100M1la

Omax = '4MHCI, Omin = -20MI1a

Omax = 25MIla; 6min = -5SMIla

Omax = 25MIla; 6min = SMIla

O O O O

4. MakcumanbHasi aMIUTATY/1a HAPSDKEHUH, KOTOPYIO MaTepuai COCOOCH BBIIEPKUBATH CKOJIb
YrOJIHO MHOTO LIUKJIOB HAarpYy>K€HUH, HE pa3pylIasiCh, HA3bIBAECTCH. ..
O TIpelesibHas aMIUTATY1a
npeaen yCTOMYMBOCTH
npeaes NIPpOYHOCTH
Mpeies BBIHOCIUBOCTH

O O O

5. He umeroT pu3udeckoro mpeena BBIHOCIUBOCTH CIAEAYIONINE MAaTEPHATHI. . .
YyT'yHBI

IBCTHBIC MCTAJUJIBI U JICTUPOBAHHBLIC CTAJIN

MaJIOYTJIEPOIUCTEIE CTAIU

CTaJlM ¢ cofiep:kanueM yriepoaa meuee 0,8%

O O O O



6. 3amac MPOYHOCTH 10 TEKYYECTH JJIsl CTAHAAPTHOTO 00pasi