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BhICIIET0 00pa30BaHUs
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COI'NTACOBAHO

3aBenytomuii kadeapoit «Capka, 00paboTKa MaTepuanoB JaBICHUEM U POJACTBEHHBIE MPOIIECCHI

«30» aBrycra 2019 1. B.B. Enbiios
(noonucs) (U.0. Damunus)

YTBEPXIEHO

Ha 3acenanuu Kadeapsbl
«HaHoTexHONIOruM, MaTEPUATIOBEICHUE U MEXaHUKA)

(mpotokon 3acemxanust Ne 1 ot «30» aBrycra 2019 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilens OCBOGHHMS IUCHUIUIMHBI — HAy4uTh OyIylmMx OakaJaBpOB HPABHJIBHO BBIOMpPATH
KOHCTPYKLIMOHHBIE MaTepualibl U KOHCTPYKTHUBHBIE (POpMBI, 0OecreunBaTh BBICOKHE IMMOKA3aTeIN
HAJISKHOCTH, JOJTOBEYHOCTH U  OE30IACHOCTH HANPSHKCHHBIX KOHCTPYKIMH H  Y3JI0B
o0opynoBaHus, co3aaBaTh A3PPEKTUBHBIC H SKOHOMHYHBIE KOHCTPYKIUH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL M TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercss MaHHAs JUCIUILIMHA!
«BrIciras maremaruka 1,2», «Mexanuka 1».

JIMCUMIUTMHBI U TPAKTHKH, JUISI KOTOPBIX OCBOCHWE JaHHOUN IUCIUIUITMHBI HEOOXOIUMO KaK

npeamecTpyroniee: «Mexanuka 3», «MexaHuka 4».

3. Ilnanupyemble pe3yJibTaThl 00y4eHH s

dopmupyemble U HNuaukaropsl
KOHTpOJIUpYyeMble AOCTUKEHU S IInanupyemble pe3ybTaThl
KOMIIETeHIH U KOMIIeTeHI Uit o0yueHust
(K021 1 HAUMEHOBAHUE) (K01 1 HAMEHOBAHUE)
OIIK-1 - ymenue — 3HaTh: OCHOBHbBIE METO/bI pacyeTa Ha
UCII0JIb30BaTh OCHOBHBIE IIPOYHOCTB, )KECTKOCTh U
3aKOHbBI €CTECTBEHHOHAYYHBIX YCTONYHMBOCTb.
JUCLIUILINH B YMeTh: IpOU3BOAUTH aHAIN3
npoheccuoHaIbHOM pacyeTHBIX CXeM, UACHTU(DULIUPOBATD
JESATEIIBHOCTH, IPUMEHATH BU/IbI e opMaluy, IPUMEHSATh
METO/Ibl MAaTEMATHUYECKOIO METO/Ibl pacueTa B COOTBETCTBHUH C
aHaJIM3a U MOJIEIIUPOBAHUS, IIOCTaBJICHHON 3a/1a4yeH,
TEOPETUYECKOI0 U aQHAJIN3UPOBATH MOTYYEHHbII
JKCIIEPUMEHTAIILHOTO pe3yJIbTaT U J€NIaTh BEIBOJBI O
WCCIIEIOBAHUS paboToCrocCOOHOCTH KOHCTPYKITUH.
Bnagers: MeTonaMu pacuera Ha
MIPOYHOCTb, )KECTKOCTh U
YCTOMYMBOCTb THUIIOBBIX 2JIEMEHTOB
KOHCTPYKIIHH.




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILIMHBI

Bun

®DopMbI TEKYLIETO

. HaumeHoBaHue TeM 3aHATHI Oobem, Hurep- KOHTPOJISA
Monayasb (pa3aes) | yueOHoit . Cemectp Bbanabl
(yueoHoli paGoThI) q, aAKTHB, 4. (HauMeHOBaHHUe
padoThI
OLICHOYHOI0 CPeACTBA)
Monyns 1. Jlexk  |OCHOBHBIE MTOJIOKEHUS COIPOTUBIICHUS 3 2 S) — Tecr 1
OcHoBHBIE Cp MaTepHuaoB 5
MOJIOXKEHUS
COIIPOTHBIICHUS
MaTepuasoB
Moyms 2. Cp [TocTpoenue smrop BCO nipu pactskeHun- 3 10 5 - Tecrt 2
TTocTpoeHHe 3ITIop C)KaTUU U KPYUCHHUH
BHYTPCHHUX IIp  |Ioctpoenue smrop BC® npu usrube 3 2 5 - Tecr 3
CHIIOBBIX (DaKTOPOB Cp 15
Jlex |HampsbkeHus v yATuHEHUS TPy 3 2 5 — Tect 4
M 3 Cp PaCTSHKEHUU-CKATUU 5
OAYIb 5. JIa6 MexaHn4ecKUe UCTIBITAaHUSI MaTEpUaIOB HA 3 4 10 - Tect 5,
Pactsixenue-
Cp pacTsDKEHUE U C)KaTue 10 naboparopHas pabota Nel
CHKaTHe - "
ITp Pac4€r Ha IPOYHOCTH U KECTKOCTH NPU 3 2 5 — Tect 6
Cp PAaCTsKEHUH-CKATUN 15
Monyns 4. Cp I'eomeTprueckne XapakTEpUCTUKH TNIOCKUX 3 10 5 — Tect 7
I'eomerpuueckue CEYEHUI
XapaKTEPUCTHKH
TUIOCKUX CEUEHHH
IIp Pacuér Ha mpOYHOCTH TPU TIPSIMOM U3THOE 3 2 5 — Tect 8
Cp 15
JIab | Pacuér Ha k€cTKOCTh IpU MPSMOM U3rHbe 3 4 10 — Tecr 9,
Monyns 5. M3ru6 Cp 15 naboparopHas padota Ne2
Jlex  |Kocoit uzru6. Couyeranue n3ruoa c 3 2 5 — Tect 10
Cp pacTsKeHUEeM-CoKaTueM 10




®DopMbI TEKYLIETO

Buna .
. HaumeHoBaHue TeM 3aHATHI Oobem, Hurep- KOHTPOJISA
Monayasb (pa3aed) | yueOHoi . Cemectp Bbanabl
paGoThi (yueoHoli paGoThI) q. AKTHB, Y. (HamMeHOBaHHe
OLICHOYHOI0 CPeACTBA)
Mopynb 6. Cngur |  Jlexk | CaBur u kpydeHue 3 2 5 — Tecr 11
KpyueHue Cp 14
Monyns 7. IIp CraTudecky HEONPEIEIUMbIE CUCTEMBbI 3 2 S) — Tect 12
Crarndecku Cp 15
HEOIIpEeICIIUMBbIC
CHUCTEMBI
Monyis 8. Cp Hanpsoxkéanoe u nedopMupoBaHHoe 3 10 5 — Tect 13
Hanpsioxénnoe u COCTOSIHHE B TOUKE TBEPJIOIO TEJIA.
1e(hOPMUPOBAHHOE ['MnoTe3bl MPOYHOCTU U UX TPUMEHEHUE
COCTOSIHME B TOUKE
TBEPAOIO Tena.
I'nnoressl
MPOYHOCTH U UX
pUMEHEHNe
Mopyns 9. Cp Y CTONYMBOCTH CHKATHIX CTEPIKHEN 3 10 5 — Tect 14
YceTonunBoCTh
COKaTBIX CTEP)KHEH
Monys 10. ITp BeiHocaMBOCTH 3 2 5 - Tecr 15
BeiHOCITMBOCTH Cp 10
Cp Konebanus ynpyrux cucrem 3 5 5 — Tecr 16
Monyns 11.
Konebanus. Y nap Ip Ynap 3 2 5 — Tect 17
Cp 10
Kontp. |Kontpons 3 3,75 ) - Wrorosslii Tect
ITA IIpomexyTouHas aTTecTalus 3 0,25 — — Bompocsl k 3auery
Hroro:| 216 100




5. O0pa3oBaTebHbIE TEXHOJIOTHU

[Ipu w3ydeHun nuctMIIMHbL «MexaHHKa 2» CTyIEeHTaMH 3a04HOM (opmbl 00ydeHUs
UCMONB3YeTCsl TEXHOJIOTUS JUCTAaHLMOHHOrO oOyueHMs Ha IuiaTgopme oOyuaromield cpeabl
Mirapolis.

6. MeToauyeckne yKazaHusl 10 OCBOCHHUIO 1M CUMILIHHBI
1. M3ydeHune TEOPETUYECKOM YacCTH TEMbl Ka)XXJAOro MOMAYJS CIEAyeT cpa3y 3akpeIuisiTh Ha
pPELIEHUH TECTOBBIX 3aJJaHHUI 10 TAHHOU TEME.
2. llpucrynas k penieHuro 000 3a1auu, ClieayeT BHUMATEIbHO POYUTATh MTOCTAHOBKY 3a/1auu
U B COOTBETCTBUU C HEH BBIOUPATH aJITOPUTM PEILICHHUS.
3. Ilpu odopmiieHnH perieHus 3a1a4 PEKOMEHIYETCs CTPOro CJIEAO0BAaTh THUIIOBBIM aJITOPUTMAM,
3aJI0’KEHHBIM B IIJIAHE PELICHUS U 3aKaHYMBATh BBIBOJIAMU IO PE3YJIbTaTaM pacyera.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpO/IMpYyeMOil KOMIIETeH MU HaumenoBanmue
p (UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA
3 OIIK-1 [Ipomesxyrounsie TecThl Nel-17

3amanus nis mabopaTopHbIX padot Nel,2
Bomnpocsl k 3auety Nel-102

7.2. TunoBble 3a1aHUsI HJIM HHbIE MATePHUAJIbl, HEOOXO0IMMbIE JIJIfA TEKYIIero KOHTPOJIsI

7.2.1. 3apanus 1J1s1 BbINOJTHEHHUSI JIAOOPATOPHBIX PadoT
JlabopaTopnasi padora Nel «McnpITaHHE MATEPHAIOB HA PACTSIKEHHE)

Kparkoe onucanue u perjiaMeHT BbIIOJIHECHHUS

1. IlpoBecTH UCTIbITaHUS HA PACTSYKEHUE PA3IMYHBIX MaTEPHUAJIOB.

2. OnpenenuTs MEXaHUYECKHE XapaKTEPUCTUKU MaTepUallOB: Ipees TEKyYeCTH Gr, IPeaes
IPOYHOCTU Op, OTHOCHUTEIIFHOE OCTaTOYHOE Y/UIMHEHHWE TII0Ciie pa3pbiBa O, OTHOCHTEIHHOE
OCTaTOYHOE CY)KEHUE I10CIIE pa3pbiBa .

3. JlaTh OIIEHKY Ka4eCcTBa MCIBITAHHBIX MaTEPUAIIOB.

Kputepun onenkmn:

MaxkcuManpHOe KOJHWYECTBO OaJNIOB 3a BBINOJHEHHE Sa,Z[aHI/Iﬁ - 5. Bamisl BBICTaBIISIOTCSA
MMPOMNMOPUHUOHATIBHO ITPAaBHUJIbHO BBINIOJIHCHHBIM 3aJIaHUSM.

JlabopaTopHas padora Ne2 «Onpenesnenne nepopmanuu 0aJaKku Npu U3rude»

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

1. DKcniepuMeHTaNbHO U TeopeTudecku (MeTofoM Mopa) onpenenuTh BEIWYUHY Iporuda
WIM yTJjia IOBOPOTa 33/1aHHOT0 CEUEHUs OalIKHU.

2. CpaBHMTb NOJTY4YEHHBIE PE3YJIbTAThI U CENaTh BHIBOJIBI.

Kpurepun onenkmn:
MaxkcuMalIbHOE KOJIMYECTBO OallIOB 3a BBINIOJHEHHE 3amaHuil - 5. Baiuibl BBEICTABIISIIOTCS
MPONOPIUOHAIBHO MPABUIBHO BBIMOIHEHHBIM 33JaHUSIM.

7.2.2. IIpoMekyTOYHBIE TeCThI
Tecr 1
Tema «OcHOBHbIE IOHATHS CONPOTUBJIEHUS MAaTEPHAJIOB

1. Yro Ha3pIBaeTCSA MPOYHOCTHIO?

o CrocoOHOCTh »dlIeMEHTa KOHCTPYKIIMHM BBIAEP)KUBATh 3aJaHHbIe BHEIIHHE Harpy3ku 0e3
pa3pyuieHus.

o CrocoOHOCTh »dlIeMEHTa KOHCTPYKIIMHM BBIACP)KUBATh 3aJaHHbIC BHEIIHWE Harpy3ku 0e3
MOSIBJICHUS HEOOPATUMBIX JIe(POPMAIIHIA.

o CnocoOHOCTh dJeMEHTa KOHCTPYKIIMH COXPaHSATh IEePBOHAYAIBHYI0 (QOpMYy yIPYyroro
paBHOBECHSI.

o CrocoOHOCTh »dJIeMEHTa KOHCTPYKIIMHM BBIAEP)KUBATh 3aJaHHbIC BHEIIHHE Harpy3ku 0e3
nosiBNIEHUs e opmariuii.

o CrmocoOGHOCTH AlIeMEHTa KOHCTPYKIIMH COMPOTHUBIIATHCS PA3BUTHIO TPEIUH.



O
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2. UTo Ha3bIBaeTCs KECTKOCTHIO?

CriocoOHOCTh 3NIeMEHTa KOHCTPYKIMH BBIICP)KUBATh 33JlaHHBIE BHEIIHHE HArpy3ku Oe3
pa3pyIicHHs.

CrocoOHOCTh 3JI€MEHTa KOHCTPYKIIMM BBIICPKUBATH 3a/laHHbIC BHEIIHUE HArpy3ku 0e3
MOSIBJICHUS HeOOpaTHUMBIX JiehOpMaIlii.

CrocoOHOCTh  3JIeMEHTa KOHCTPYKIIMM COXPAHSTh TEPBOHAYATIBHYIO (OpMYy yIPYyroro
paBHOBECHS.

CrocoOHOCTh 3JI€MEHTa KOHCTPYKIIMU BBIICPKUBATh 3a/IaHHbIC BHEIIHUE HArpy3ku 0e3
NOSIBJICHHS Jie(hOpMaITni.

CrocoOHOCTh 3IeMEeHTa KOHCTPYKITUU COMTPOTUBIIATHCS PA3BUTHIO TPEIIHH.

3. UTo Ha3bIBaETCs yCTOHYHUBOCTHIO?

CrocoOHOCTh DJIEMEHTa KOHCTPYKIIMH BBIICP)KMBATh 3a/laHHbIC BHEIIHWE HArpy3km 0e3
paspymeHus.

CrocoOHOCTh DJIEMEHTa KOHCTPYKIIMU BBIJICP)KUBATh 3aJlaHHBIC BHEIIHHE HArpy3ku 0e3
MOSIBJICHUS HEOOpaTUMBIX Jie(hopMaIuii.

CrnocoOHOCTh dNIeMEHTa KOHCTPYKIIMM COXPAHSTh IEePBOHAYAIbHYIO (OpMYy yIPYyroro
paBHOBECHS.

CnocoOHOCTh 3J€MEHTa KOHCTPYKIMH BBIIEPKUBATh 3aJaHHbIC BHEIIHHWE HArpy3ku Oe3
MOSIBJICHHS JIehOpMaITiii.

CnocoOHOCTD 371€MEeHTa KOHCTPYKIIUU COMTPOTUBIIATHCS PA3BUTHIO TPEIIHH.

4. ConpoTuBIEHUE MaTEPHATIOB — 3TO HAYKa. ..

00 00IIMX 3aKOHAaX MEXAHMYECKOr'0 JBMKEHUS

0 JIBHYKCHUH M B3aUMOJICHCTBHUH MaTePHAIbHBIX TEIl

0 MPOYHOCTH, KECTKOCTU U YCTOMYMBOCTH 3JIEMEHTOB HHKEHEPHBIX KOHCTPYKIUI

5. OcHOBHas 3a71a4a COMPOTUBIICHHUS MAaTEPUATIOB — 3TO. ..

HEJIOMyCTUMOCTh KOPPO3HUU MAIIMH U MEXaHU3MOB

o0ecrieyeHre N3HOCOCTOMKOCTH HHKEHEPHOTO 000PYA0OBaHUS

o0ecreyeHne NPOYHOCTHON Ha/IEKHOCTH HJIEMEHTOB MHKEHEPHBIX KOHCTPYKIIMHA

6. I[J'IH TOr0 4TOOBI nepeMeuieHus OTHACIBbHBIX TOYCK KOHCTPYKIHH HC IIPCBbIIIAIN

OMMPCACIICHHBIX HAIICPC 3aJaHHBIX BCIIMYNH, KOHCTPYKIUA JOJPKHA 06J'IaI[aTI> CBOIMCTBOM. ..

o

@)
@)
@)

KCECTKOCTHU

YIPYTOCTH
IIPOYHOCTH

IJIACTUYHOCTH

7. Teno He paspymaercs MOJA BO3AEHCTBHEM BHELIHMX CHJI, €CJIM €ro MaTepuall o0janaer

CBOMCTBOM...

o

©)
@)
@)

KECTKOCTHU

YIPYTOCTH
IPOYHOCTH

IIJIACTUYHOCTHU
Kpurepum oueHku:

MakcuManbHOE KOJWYECTBO OallIOB 3a BBITOJIHECHHE 3aJaHuil - 5. baiabl BBICTaBISIOTCS

MMPOMNMOPHUOHATIBHO IIPAaBHJIBHO BBINTOJIHEHHBIM 3aJIaHUSM.

Tect 2



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

1. Ha xakoe KOJIMYECTBO y4acTKOB Hal0 MOJECINUTH JaHHBIA CTEPKEHb JUISl IOCTPOEHUS SIIOPbI

N?

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

= e | =

B M I m Tm M

3 ydactka
4 y4dactka
S y4acTKoB
6 y4acTKoB

O O O O

2. B kakux ceuyeHusax JaHHOI'O CTCPIKHA Ha SIII0PC N 6y,HYT CcKauku?

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

Bl el iy

B 2 M M Tm 2M

B ceueHusx, rie NpuIokKeHbl COCPEIOTOUCHHBIE CUIBI
B ceueHumsIx, rae MEHSETCS pasMep CEYECHUs
B ceueHunsx, rie HAYMHAETCSA U KOHYAETCS paclpeelIeHHas Harpy3Ka

B cedenusix, rae NpUIIOKEHBI COCPEIOTOYEHHBIE CHJIBI W TJ€ HAYMHACTCS U KOHYaeTCs
pacnpezeneHHas Harpy3ka

3. Ha kakux ywacTkax smiopsl N A1 TaHHOTO CTEp)KHS OyAyT NpsiMble, MapajuleibHble 0aze
AMIOPHI?

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

= e | =

B M I m Tm M

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



o Ha yuactkax DE u EH
o Ha Bcex yuacrtkax

4. Ha xakux yyacTkax 3mopsl N JUIst JaHHOTO CTEPKHS OyayT HAKJIOHHBIE MPSIMbIE?

10

10

10

qi1=20kH/ M Gz=20kH/ M
F1=20kH F2=30kH | F3=30kH Fa=20kH
) c D £ H
= e = S
ZuM I Y . S I . . 2M -
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 npaBuiibHyto 3mtopy N A5t JAHHOTO CTEPKHS
qr=20kH/M qz=20kH/ ™M
F1=20kH F2=30kH | F3=30kH Fa=20kH
B c D E H
= e |
2 I Y I * S I . . 2 M
10 10
i é]\\@y/é oy
— -
| ) 10 S
20 20 20 20
o
20 20 20 20
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6. B kakux ceyeHUsx JaHHOTO Basia Ha 3mope Mz OyayT ckauku?

M, =4 KHM
M.=3 ki M, =5 kM
P m=10- / d
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o Bceuennsax A, B, C, D,M

o Bceuenuax A, M

o Bceuenusx B, C, D

o B ceuennsax B, D

o B ceuenusax C, D

7. J11st TaHHOTO Bajia BEIOEPHUTE BEPHYIO SMIOPY M:
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Kpurepuu onenkmn:

MakcuManbHOE KOJWYECTBO OallJIOB 3a BBITOJIHECHHE 3aJlaHuil - 5. Bamiel BBICTaBIISIIOTCS

MMPONMOPHUOHATIBHO IPAaBHJIbBHO BBINTOJIHECHHBIM 3aJIaHUSM.

Tect 3

Tema «IlocTpoenne 3mop BC® npu nzrude»

1. B xakux ceueHHsX JaHHOU Oanku OyayT cKauyku Ha 3mope Qy?

F=20«H

=

Fe=30xH

L

g=20k

L

/v

A M=20kHM I
~

Oy

o Bceuennsx A, B, Du H




o Bceuennax B, C,uD
o Bceuennax A,B,C,DuH
CkaykoB He Oy/JIeT HU B OJTHOM CEYCHUU

@)

o O O O

0O O O O

0 O O O

3ananue 2. B Kakux ce4eHUsAX JaHHOM Oaliku OyAyT CKauKu Ha smrope Mx?

Fe=30kH g=20kH/ M Fo=50kH
C=20wH de M=Z0kHm I
e ~
A 8\ c< }_3;;
FTTs
- 1 m ] i-.-:r - ! - (Y]

B ceuennu C

B ceuenusax Cu B
B ceuennax Bu D
CkadkoB He OyZIeT HU B OJTHOM CEUCHUH

3. Ha kakux y4yacTkax naHHOHU Oanku OyayT mpsiMble, MapajuiebHble 0a3e, Ha amope Qy?

F=20kH

Re=30xH 20kH/ M Fo=50kH
F=20xkH T A M=20kHM I
~
W W .\l‘.l \'L. ¥ __..r.n'l W ! W
A B/ c“ D
s
M I M [
- | - -
Ha yuactkax AB u DH
Ha yuactke CB

Ha Bcex yuactkax
Hwu Ha onHOM yyacTke

4. Ha kakux y4acTKax JaHHOHW Oanku OyIyT HaKJIOHHBIE IpsiMbIe Ha d1mope Qy?

Re=30kH g=20kH/ ™M Ro=50kH
F=20kH T M=20kHm I
e ~
W W .\l‘.l \'L. W __..r.n'l W W W
A B/ c< o]
s
1M I aa T M
- | - -
Ha yyactkax BC u CD
Ha yuactkax AB u DH

Ha Bcex yuacTtkax Oanku
Hu Ha otHOM yyacTke

5. Ha kakux yJacTkax Oaiku OyayT MpsIMOJIMHEIHBIE 3aBUCHMOCTH Ha d1mope Mx?
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Ha yyactkax AB u DH
Ha yuactke BC
Ha Bcex yuactkax
Hwu nHa onHOM yuactke
6. Ha xakux ydactkax Oayiku OynyT nmapaboimueckue 3aBHCUMOCTH Ha dmiope My?
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Ha yuyactke BC u CD
Ha yuactkax AB u DH
Ha Bcex yyactkax
Hwu na onHOM yuactke
7. 1nst narHO# Oanku BeIOepUTe BepHYIO AMI0pY Qy.
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8. st nanHO# Oanku BeIOEpUTE BEPHYIO SIIOPY Mx.
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Kpurepun onenkmn:

MakcuMalnbHOE KOJWYECTBO OAJUIOB 3a BBIMOJHEHHE 3amaHWi - 5. Baiuiel BeICTaBIISIOTCS
MPONOPIUOHAIBHO MPaBUIBHO BBIMOIHEHHBIM 3aJaHUSIM.

Tect 4
Tema «HanpsixkeHus U yIJTHHEHUS MIPU PACTAKEHNH-COKATHN

1. Kak onpenensercs HopMalabHOE HAPSXKEHUE MPU PACTKEHUU-COKATUU?
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N
c=—
A
c=N-A
N
c=—
E-A
N -1
c=—
E-A

2. Kak 3anuceiBaeTcs YCJIOBHUE IIPOYHOCTH IIpH paCTﬂ}KeHI/II/I'C)KaTI/II/I?

>z >z >z
\Y4
9.

3. Kak onpenensiercst abcomoTHast [eopManus Ipu pacTsHKEHUH-CKATAN?

N (z)dz
Al = I N(z)dz
' EA
A= N
EA
EA
ar=N
A
4. Kak omnpenensieTcst oTHOcUTENbHAs 1ehopMalins IPHU pacTsHKEHUU-CoKATUN?
N
&E=—
EA
N/
E=—
EA
N
&E=—
A
N
&E=—
E
5. Kak 3anmceiBaeTcst ycaoBHE HKECTKOCTH?
8 <[]
8 = [0]
S <[0]

> Al <[]
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6. Kak 3anmuceiBaercs 3akoH ['yka?

oc=E-¢
c=E/e
N
c=—
A
c=E-Al
oc=E-N

7. BenmnuuHa | — 370. ..
npojoapHas aedopmanus
MojyJsb FOHra

ko duuuent [lyaccona
HOpPMaJIbHOE HANPSKEHUE

Kpurepum ouenku:
MaxkcuManbHOE KOIMYecTBO OajuloB 3a BBIOJIHEHHWE 3afaHuii - 5. bamiasl BeIcTaBIsIOTCS
MMPOMNMOPUHUOHATIBHO ITPAaBHJIbHO BBINTOJIHCHHBIM 3aJIaHUSM.
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Tect 5
Tema «MexaHuyecKHe UCIIBITAHUS MATEPUAJIOB HA PACTSIZKEHHE U CHKATHE)

1. C kako# 1eNbIo IPOBOIATCS UCTIBITAHNE MAaTEPUAIIOB MPU PACTHKCHUU -CKATHH?

C 1enpl0 MOMYyYEHUs] XapPaKTEPUCTUK MEXAaHUUYECKHX CBOWCTB MATEpPHUAJIOB: XapaKTEPHUCTHUK
MPOYHOCTH, MIIACTHYHOCTH U YIIPYTrOCTU, KOTOPbIe GUKCUPYIOTCS B CIIPABOYHHUKAX.

C 1enb10 KaYECTBEHHOTO CPAaBHEHHUS CBOMCTB Pa3HBIX MAaTEPHAIIOB.

C uenplo OIEHKH BO3MOXHOCTH MCIOJIb30BAaTh HUCIBITHIBAEMBIM MaTepuall JJii KOHKPETHBIX
IeseH.

C uenpro U3y4eHHs IOBEICHHS MAaTEPUATIOB B YCIIOBHSIX PACTSKEHUA-CKATHUA.

2. YTO OTHOCHUTCS K XapaKTEepUCTHKaM ITPOYHOCTH MaTepHraa?
ITpenen TekydecT U mpeaesl IPOYHOCTH.

[Tpenen ynpyroctu u npenen nponopLuoHaIbHOCTH

[Ipenen ynpyroctu u npesen Npo4HOCTH.

ITpenen npoyHOCTH M NPEAEN TPONOPLHUOHAIBHOCTH.

[Tpenen nponopUUOHANBHOCTH U NPENEN TEKYUECTH.

3. UTO OTHOCHTCS K XapaKTePHCTUKAM YIPYTOCTH?

Monyns ynpyrocti I poaa u koad¢unuent Ilyaccona.

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

Koad¢unument I[lyaccona u makcumanbHast ynpyrast 1edopmMarius.
Koadduuuent [lyaccona u nonnas nepopmarus.

4. YTo OTHOCHUTCSA K XapaKTePUCTHKAM IIACTUIHOCTH?

OTHOCHUTETPHOE OCTATOYHOE Y/UIMHEHHE O U OTHOCUTEIHLHOE OCTATOUYHOE CYXKECHHUE .
OTHOCUTEIHHOE OCTATOYHOE YATUHEHHUE O U MpeIei MIACTHYHOCTH.

OTHOCHUTETPHOE OCTATOYHOE CY)KCHHE Y U TIPEeT MTIAaCTUIHOCTH.

OTtHocuTeIbHOE OCcTaTOuHOE yanuHeHue o u kodddunment Ilyaccona .
OTHOCHUTENBHOE OCTATOYHOE CyKeHue y U koddurment [lyaccona .



5. Uto Ha3bIBaeTCS HAKIJIETIOM?

o SIBneHHWE TIOBBIIICHUS TPOYHOCTHBIX CBOWCTB MarTepuaja ¥ CHIDKCHHS IUIACTUYECKUX B
pe3ynbTaTe NpeIBAPUTEIBLHOTO HATPYKEHUS BBIIIE Mpe/ieia TeKYYeCTH.

o SIBNeHHWE TOHWKEHUS IPOYHOCTHBIX CBOMCTB MaTepuajga M TIOBBIIIEHUS IJIACTUYECKUX B
pe3ynbTaTe NpeIBAPUTEILHOTO HATPY>KEHUS BBIIIE MPEJIEsia TEKYUeCTH.

o SIBneHHWE TIOBBIIICHUS TPOYHOCTHBIX CBOWCTB MaTepuaja ¢ CHIDKCHHS IUIACTUYECKUX B
pe3ynbTaTe NpeIBAPUTEILHOTO HATPY>KEHUS BBIIIE Mpe/esa MPONOPLHUOHATLHOCTH.

o SIBneHHWE TIOBBIIICHUS TPOYHOCTHBIX CBOMCTB MaTepuaja ¢ CHIDKCHHS IUIACTHYECKUX B
pe3ynbTaTe NpeIBAPUTEILHOTO HArPYKEHUs BBIIIE Mpe/iea MPOYHOCTH.

6. Uto HassiBaeTcs a¢pexrom baymmnrepa?

o Dddexrom baymmHrepa HasbpIBaeTCsl SBICHHUE CHIKCHUS Opy U Or NPH CKAaTHUH, BBI3BAHHOE
HAKJICTIOM, TIOJYYEHHBIM IPU PACTSKEHHUH.

o Dddexrom BaymmHrepa HaspIBaeTcs sSBICHHE HEOOpaTHMOW MOTEpPH SHEpruu Aedopmanuu B
pe3yJbTaTe HECOBMAACHHUS KPUBOW HArpy>KeHUs C KPUBOM pa3Tpy3KH.

o OddexToMm baymuHrepa Ha3pIBaeTCs SBJICHUE MOBBIIMIEHUS IPOYHOCTHBIX CBOMCTB Marepuana u
CHIDKEHMS TUIACTHYECKMX B pe3yJabTaTe MPEABAPUTEIBHOIO HArpyXEHHs BBIIIE Mpeerna
TEKY4YECTH.

o Dddexrom baymmHrepa Ha3pIBaeTCs SBICHHE CHW)KCHUS HANPSHKEHUS TIPU MOCTOSTHHOM
nedhopmaruu.

7. Yrto Takoe ructepe3uc?

o T'mcrepe3uc — 310 HeoOpaTHMas MOTeps SHEPruM AedopManuu B pe3yibTaTe HECOBMAICHHS
KPUBOW Harpy»XeHus ¢ KpUBOU pa3rpy3Ku.

o I'mcrepe3nuc — 3TO sABJIEHHE IOBBIIIEHUS IPOYHOCTHBIX CBOMCTB MaTepuaga W CHUKEHUS
IUIACTUYECKUX B PE3yJIbTATE MPEABAPUTEIBLHOIO HAIPYKEHUS BbIILIE IIPE/IeIa TEKYYECTH.

o I'mecrepesuc — 3TO ABIEHUE CHUKEHUS Gny U Or IIPU CKATUH, BBI3BAHHOE HAKJICIIOM, ITOJIyYE€HHBIM
IIPU PaCTSHKEHUU.

o T'mcrepesuc — 3T0 yacTU4Has NOTEPS YHEPTUU AePopMaIuu B pe3yabTaTe HECOBIAIEHUS KPUBOIl
Harpy>KeHusi ¢ KpUBOW pa3rpy3Ku.

o T'mcrepesuc — 310 mosHaAs MOTEPsl PHEPTUU JeGopMalui B pe3yabTaTe HECOBNAJCHUS KPUBOM
Harpy>Ke€Husi ¢ KpUBOU pa3rpy3Ku.

Kpurepuu onenkmn:
MakcumanabHOe KOJIMYECTBO OajUloB 3a BBINOJIHEHHE 3afaHuid - 5. bamiel BeIcTaBIAIOTCA
MIPOMOPLUOHAIIBHO MPABUIIHHO BHIMOJIHEHHBIM 3aaHUSIM.

Tect 6
Tema «PacueT HA IPOYHOCTH M KECTKOCTH MPHU PACTAKEHHUU-CHKATUN

1. Onpenenute, Kakoe ce4eHHE JAHHOTO CTEPXKHsI cCaMOe OMAaCHOE, €CNIU IUIONA/lb MTONEepEedYHOro
cedyenns yaactkoB BC u EH pasna 2 cm?, a yuactkoB CD u DE pasna 4 cm?.
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o Bce ceuenus yuactkoB BC u EH paBHOONacHbI
o Ceuenus C u E yuactkoB CD u DE

o Ceuyenns C u E yuactkoB BC u EH

o Ceuenus C, D u E yuactkoB CD u DE

2. UYemy paBHO MaKCHMaJbHOE IO aOCOJIOTHOW BEIWYMHE HANpsHKCHHWE, BO3HUKAIONIEE B
CEUEHMIX JAHHOI'O CTEepXKHSA, €CNIM IUIolaap mnomnepeyHoro cedeHus ydyactkoB BC u EH paBha
2 cm?, a yaactkos CD u DE pasna 4 cm??

qr=20kH/m qr=20xH/M
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100 MIla
150 MIla
50 Mlla
25 MIla
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3. UeMy paBHO MHUHHMMAaJbHOE HANpsHKEHUE B CEUCHMSIX JAHHOTO CTEPXKHS, €CIU IUIOLIa/b
nonepeyHoro cedenns ydactkoB BC u EH pasna 2 cm?, a yuactkos CD u DE pasna 4 cm??
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4. OnpenenuTe BEJIMUYMHY U HaIlpaBieHUE nepeMenienus cedyeHuss C JaHHOTO CTEPXKHS, IPUHSB
3a HEMoJABWXHOE ceueHue B, ecnu miomanps nomnepeyHoro cedeHusi yyactkoB BC u EH paBna
2 cm?, a yaactkoB CD u DE pasna 4 cm?, moayms ynpyroctu nepsoro poga E=2-10°MlITa.
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> D> | <L <
Fi=20xH Fa=30xH | F3=30xH Fa=20xH
———,— — - 2 R
g c 0 E H
> > —>|€ < <
M T Im M
10 10
& /é ®).xH
20 | 20 20 20

1 MM K ceuenuro B
1 MM ot ceuenus B

0,5 MM K ceuenuro B
0,5 MM ot ceuenus B

5. Ilnomane nmonepeuHoro ceueHus: ydactkoB BC u EH paBha A, a miomaap nonepedyHoro
ceuenust yuyactkoB CD u DE paBHa 24. Onpenenure BeauuuHy A U3 YCIOBHS IMPOYHOCTH, €CIIU
nomyckaemoe Hanpspbkenue [6]=160 MITa.
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6. OHpGI[CJII/ITC, KaKoO€ CCUYCHUEC JAHHOI'O CTCPIKHA CaMOC OIMACHOC, €CJIM IIomaab IMOIMEpCYHOIo
CCUCHUS BCCX YHACTKOB OJJMHAKOBA.
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o Ceuenue H
o Ceuenue C
o Ceuenue E
o Ceuenue B

Kpurepun onenkn:
MakcuManbHOe KOJHWYECTBO OalIOB 3a BBINOJHEHHE 3amaHuii - 5. bamabl BBICTaBISIIOTCS

MIPONOPLUUOHAIBHO ITPAaBUIBHO BBIITOTHEHHBIM 3aJaHUSAM.
Tecr 7
Tema «I'eomMeTpHYecKHe XapaKTEPUCTHKH IVIOCKUX CEYECHUI»

1. 'eomeTpuueckast XapakTepUCTUKA IIOCKOTO CEUEHUs Sx — ITO:
IUIOIIAb

CTaTUYE€CKU MOMEHT

O0CEBOM MOMEHT MHEPLIUU

MOJIIPHBIA MOMEHT UHEPLIUU

HEHTPOOESIKHBI MOMEHT UHEPLIUU

O O O O O
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paanyc MHEpIUU

2. 'eoMeTpuyeckas XxapaKTepUCTHKa IJIOCKOT0 cedeHus Ix — 3to:
IUIOILAb

CTaTUYECKUHA MOMEHT

0CEBOM MOMEHT MHEPLIUU

HOJISIPHBI MOMEHT UHEPLUU

[EHTPOOCIKHBI MOMEHT UHEPIIHH

paguyc MHEpLUU

3. 'eomeTpuueckast XxapaKTepUCTHKA IJIOCKOTo cedeHus Ixy — 31o:
IUIOILAb

CTaTUYECKUA MOMEHT

0CEBOM MOMEHT HHEPLIUU

HOJISIPHBI MOMEHT UHEPLUU

[EHTPOOCIKHBI MOMEHT UHEPIIHH

paguyc MHEpLUU

4. MomeHT unepuuu Ix JaHHOTO ceueHus onpenensercs no Gpopmyre:

5. MoMeHT uHeplnu JaHHON (GUTYpbl OTHOCUTENIBLHO OCH X1 PaBEH. ..



6. MoMeHT uHepIH JaHHOM (PUTYpbl OTHOCUTEIBHO OCH Y1 PaBEH...

}4 3’1




7. TlpencraBuB NaHHOE CEUYCHHE COCTOSAIMMUM U3 TpeyroibHuKa Nel um mpsimoyroisbHuka No2,
ONpeIeTTUTE, YEMY PaBHBI KOOPIUHATHI IEHTPOB TSHKECTH TPEYTOJIbHUKA Y1 U MPSIMOYTOJIbHUKA Y2 B
3alaHHol cucteMe koopauHat XOy.
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20 cm
o y1=7,5¢cm, y2=20cm
o y1=5cM, y2=5¢cMm
o y1=-5cM, y2=—15¢cm
o y1=10cM, y2=20cm
Kpurepun onenkn:
MakcumanbHOE KOJUYECTBO OajljloB 3a BBINOJHEHHE 3adaHuii - 5. bamiasl BBICTaBISIOTCS
MPONOPLUUOHAIBHO TPABUIBHO BBIINOIHEHHBIM 3aJaHUSM.

Tect 8
Tema «Pac4yér Ha NPOYHOCTH NPH NPAMOM H3rulde»

1. Jnsa naHHOW OalkM C COOTBETCTBYIOIIMMH JITIOPAMU BHYTPEHHUX CHIIOBBIX (DaKTOpOB
OTIpeIeNIuTe, KaKOe CeYeHHE SIBJIIETCS Haubosee OMacHbIM.
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2. Jlns maHHOW Oallkk C COOTBETCTBYIOIIMMH JIIOPAMU BHYTPEHHUX CHIIOBBIX (DaKTOPOB
OTIpENIeNIUTE, YeMY PaBHA BEJIMUYMHA MAKCHUMAIBHOTO HOPMAaJIBHOTO HANPSDKEHUS B OMACHBIX TOYKAX
OITaCHOT'0 CeUCHMsI, €CITM pa3Mepbl ceueHus b = Scm, h = 15¢cm.

LY

g=40KH, 1 1= 35kH
B Cy s vt 4440 K _ )
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0 Omax = 120 MIla
o omax = 133 MIla
0 Omax = 187 Mlla
0 Omax = 225 MIla

3. Hnsa naHHOM Oalku C COOTBETCTBYIOUIMMHM SIIOPAMU BHYTPEHHHUX CHJIOBBIX (DakTopoB
OIIpEeIeNINTE, YEMY paBHA BEJIMYMHA MAKCUMaJIbHOTO HOPMAJIbHOT'O HAIIPSDKEHUS B ONTACHBIX TOYKAX
OIACHOTO CeueHusl, ecin pazmepsl ceuenust D = 20cm, d = 17cm.
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O Omax = 160 MIla
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4, Jlns naHHOW Oallkl C COOTBETCTBYIOIIMMH OSIIOPAMU BHYTPEHHHMX CHIIOBBIX (DaKTOpOB
ONpeIeTTUTE, YEMY paBHA BEJIMUYMHA MAaKCUMAJIbHOTO HOPMAJIbHOTO HAIPSKEHUS B OMACHBIX TOUKaX
OTacHOTO CEYeHMsI, eciau cedyeHue Oanmkum nByTaBp Ne 24. (Mcmonbp3yiTe TaONHMIBI COpTaMEHTA
IIPOKATHOM CTaju.)

Omax — 104 MIla
Omax = 173 Mlla
Omax — 87 Mlla

Omax = 145 MIla

5. Jlna manHOM
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0aJKu C COOTBETCTBYIOUIMMH DSIIOPAaMHU BHYTPEHHHX CHJIOBBIX (DakTOpoB

OIIpEJIENTUTE, YEMY PaBHA BEIMYMHA MaKCHMAJILHOTO HOPMAJILHOTO HAMPSUKEHUS B OMACHBIX TOYKAX
omacHoro ceuenus, ecau d = 12¢cm.
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Omax — 118 MIla
Omax — 59 MTIla
Omax = 206 MIla

Omax — 177 MlIla
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6. Jlms nmaHHOW OamkM C COOTBETCTBYIOUIMMHU OJMIOPAMH BHYTPEHHUX CHJIOBBIX (DaKTOPOB
ONpeCaACIMTE, YCMY paBHAa BCIMYNHA MAKCUMAJIBHOT'O HOPMAJIbHOT'O HAITPAKCHHA B OIMACHBIX TOYKAX
OIAaCHOTO ceueHus, eciu b = 9cm.
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o omax = 120 MIla
0 Omax = 185 Mlla
O Omax = 165 MlIla
0 omax =41 MlIla
Kpurtepun onenku:
MakcuManpHOe KOJMYecTBO OayUIOB 3a BBIINOJHEHWE 3aJaHuii - 5. bamwisl BbICTaBIAIOTCS
MPOMOPIIMOHAIBHO MTPABUIILHO BBIMOJIHEHHBIM 3aJaHUSM.

Tecr 9
Tema «PacuéT HA KeCTKOCTH NPU NPSIMOM H3rude»

1. Yemy paBHO BepTHKAlbHOE MepeMelleHHe ceueHus D JaHHON Gankuy, eciu KeCTKOCTh ee
nonepevHoro cedenus Elx=2812,5xH-m??

B IR R ERE Ky
1 F=30kH
[ L 1=0,5m
25
95
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‘ M,, kKHM
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10 ko
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o op=0

o op = 1,2 mm (BBepx)
o op=0,3 MM (BHHU3)



o op=0,5 MM (BHUB)

2. Uemy paBHO BepTUKAJIbHOE IepeMenieHne ceueHus K maHHOW Oaliku, €ClIM JKECTKOCTh €€
nonepeunoro cedenus Elx=2330xH - m??

A Rg=25kH g=10kH/m  AR=35kH  M=10kHm
BHHILHIHE K

F=40xH Y e
l [ =1M

KHM

ok =0

ok = 0,6 MM (BHU3)
ok = 0,7 MM (BBepx)
ok = 1,2 MM (BHU3)
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3. Uemy paBHO BepTHKaIbHOE IepeMellieHHe cedeHUs B maHHOM Galkm, eclu )KeCTKOCTh ee
nornepevHoro cedenus Elx=2812,5xH-m??

o=k 0kH/ M M=35xt 1
B SREEERRED Ky
4 F=30xH 4
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os = 1,7 mm (BBepx)
OB = 5 MM (BBEpX)
os = 0,9 Mmm (BBepx)
OB = 3,5 MM (BHU3)

0 O O O



4. YeMy paBHO BEpTHKaIbHOE IlepeMelleHie cedeHns C JaHHON GalKh, €CIM JKECTKOCTh ee
nonepeynoro ceueHns Elx=7600 kH-m??

M=50KHM q=20kH/M
I I O

F=50xH
0,51 l [=1m

zom M

s | T o KHM
15 10
22,530
; ‘P
0,5
125 |1

15 &
oc=0

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

5. UeMy paBHO BepTHKalIbHOE IepeMellieHHe cedeHUs B maHHOM Galkm, eclou KeCTKOCTh ee
nonepevHoro cedenus Elx=7600 kH-m??
EEREERR

1K D E“F=5[]»<H
0,51 l [=1M

20
m M

| IR x
15 10 '
225 30
A y M
_ : ' . 1
15

25 2,25 |2
o =23 (BHI/IIS)
OB = 5,4 MM (BHU3)

o = 1,4 Mmm (BBepx)
o = 1 MM (BHHUB)

0 O O O

6. UeMy paBHO BEPTHKANBGHOE NEpeMElIeHHe ceueHus D NaHHOM GalKH, ecili JKECTKOCTh ee
nonepeynoro ceuenns Elx=7600 kH-m??



M=50kHM g=20kH/M
HEERERRE

F=50«H
0,51 ( [=1M

20
m M kHM

1 wl 1 25 x'
15 10
22,5 30

¥ \
M1D

0,25
0,5
op = 0,3 MM (BHHU3)
Op =2 MM (BHU3)
op = 0,1 MM (BBepx)
op = 0,4 MM (BHU3)

O O O O

7. Uemy paBHO BepTHKaIbHOE IepeMelleHHe ceueHus L naHHON Oanku, eciu KeCTKOCTh ee
nonepeuHoro ceuenus Elx=2330xH - m??

A Ry=25¢H g-10kH/m  AR=35kH  M=10kH™m

BHHILHlHE K

F=40xH o
l [ =M

11,25

KH-M

10 10

oL = 2,7 MM (BHH3)
oL = 5,4 MM (BHU3)
oL = 1,7 mM (BBEpX)
oL =2 MM (BHH3)

o O O O

Kpurepun onenkmn:
MakcuManpHOE KOJIMYeCcTBO OayUIOB 3a BBINOJHEHME 3aJaHnii - 5. bamiusl BeICTaBIAIOTCS
MPONOPIUOHAIBHO MPaBUIBHO BHIMOIHEHHBIM 3aJaHUSIM.



Tect 10

Tema «Kocoii u3rnd. Coueranmne n3ruda ¢ pactTskeHueM-CKaTHEM)
1. Jlns 3amaHHOrO cilydasi CJIO’KHOTO CONPOTHUBIIEHUS HOPMAJbHOE HAIPSDKEHHE B OINACHOM

TO4YKe paBHO ... MIla

160 v
My = 90 KH-M Y|
A = 384cn’
_ = . Wx=1536 4.:31;
e My = 60 KH-M 2 X Wy=1024 cm

-
Fa

117,2
220,3
99,7

168,4

0O O O O

2. JIns 3aaHHOTO Cilydas CJIO)KHOTO CONPOTUBIIEHHS HOPMAJIbHOE HANpshKEHUE B ONACHOM
TO4YKE paBHO ... MIla

My = 40 KH-M

AV
&

A = 143.1em

-  Wx =659.9 car
vk

My = 30 KH'M

/"‘
f

NG oA
-
180 a
o 75,8
o 87,9
o 63,2
o 110,1

3. Z[J'ISI 3aIaHHOTO CJIydas CJIOXHOI'O COIPOTHUBJIICHUA HOPMAJIBHOC HAIIPAKCHHUC B OITaCHOM

TO4YKE paBHO ... MIla
220 nam

My = 60KH-M
Y

My = 80KH-M A = 484.0cr’

;{ Wx= 1774.7err’

0 mm

=

o 78,9
o 59,6



o 66,2
o 834

4. Jlns 3agaHHOTO Ciy4asi CJOKHOTO COIMPOTHUBIICHHS HOPMAJIbHOE HAIPSKEHUE B OIMACHOU

TOYKe paBHO ... MIla

My = 70KH-M
S
My = 90KH-M
o

o 109,1
o 101,9
o 96,5
o 119,6

)

e
\

4

220 MM

A = 379.9c.\1‘2
Wx = 1044.8cym”

5. HJ’IH 3aAaHHOTO CJIydast CJIOXHOI'O COIPOTUBJIICHHSA HOPMAJIbHOC HAIIPSIKCHHUC B OITacHOM

TO4YKE paBHO ... MIla

Mx = 60 KH-Mm
My = 30 KH-Mm
.
e S
Nz = 80 KH
o 165,7
o 1484
o 186,1
o 2029

120 rm

[

Y |

180 mm

A =216
Wy = 648 c.uf
Wy =432 e

6. Z[J'ISI 3aIaHHOTO CJIydass CJIOXHOTIO COIPOTUBJIICHHUA HOPMAJIBbHOC HAIIPSKCHUC B OITacHOM

TO4YKE paBHO ... MIla

My = 50 KH-M

Nz =100 kH

76,3
58,4
86,1
102,9

o O O O

140 nma

Y

10 mm

7
L

A = 294’
Wx=1029 enr
Wy = 686 e’



Kpurepun oneHku:

MakcuMaIlbHOE KOJIUYECTBO OaJIOB 3a BBIMIOJHEHUE 3a1aHuii - 5. Bajuibl BBICTABIAIOTCA

IMPOMNOPHKUOHATIBHO IIPAaBUJIBHO BBIIIOJIHEHHBIM 3a/laHUSAM.

O O O O

Tecr 11
Tema «CaBur u KpyyeHue)

1. UTo Ha3pIBa€TCS YUCTHIM CABHUIOM?

Ecnim Ha TpaHAX »sieMeHTapHOro o0beMa, BBIJACICHHOIO W3 HArpy)KEHHOTO JJIEMEHTa
KOHCTPYKIIMH, BO3HUKAIOT TOJBKO KAacaTENbHBIC HAMPSHKEHUS, TO TaKOW BHUI JedopMaIiuu
HAa3bIBACTCS YUCTHIM CIBHIOM.

Ecniu nHa rpaHax »siaemMeHTapHOro oO0beMa, BBIJACICHHOIO W3 HArpy)kEHHOTO JJIEMEHTa
KOHCTPYKIIMH, BO3HHUKAIOT TOJBKO HOPMaJbHBbIC HANPSDKCHHS, TO TaKOW BUI aedopmaruu
Ha3bIBAETCS YHUCTHIM CIABUTOM.

Ecnim Ha TpaHAX »aJeMeHTapHOro o0beMa, BBIJACICHHOIO W3 HArpy)kKEHHOTO JJIEMEHTa
KOHCTPYKIIMH, BO3HUKAIOT TOJBKO CIBHUTOBBIC HANPSDKEHUS, TO TaKOW BHI JedopMariuu
HAa3bIBAETCS YUCTHIM CIBHIOM.

Ecin nHa rpaHax »siaemMeHTapHOro oO0BbEMa, BBIJACICHHOIO W3 HArpy)KEHHOTO JJIEMEHTa
KOHCTPYKIIMH, BO3HUKAIOT TOJBKO IIONEpPEUHbIe HAMpsOHKEHHUS, TO TakoW BUI JedopMariuu
Ha3bIBAETCS YHUCTHIM CABUTOM.

2. Kaxk 3anmuceiBaeTcs 3akoH [ 'yka B yCIOBUSAX YHCTOTO CBUTA?

T = Gy, rae G - MOJyJb YIIPYroCcTH BTOPOTO POAa, y - YIoJl CABUTra

T = GAs, rae G - MOAyJb YIIPYTrOCTH BTOPOTO poaa, AS - aOCOIIOTHBIN CIIBUT
T = Ey, rne E - MOaynb yIpyrocTu epBOro poja, y - yroJl CABUra

T = py, rae u - koaddunuent Ilyaccona, y - yron capura.

3. KakuM cOOTHOIIIEHNEM CBSA3aHbI MCXKIY coboit MOAYJIb YIPYTOCTU BTOPOI'O poJa Gmu MOAYJIb

yIpyrocTH nepsoro posaa E?

G-_E
2(1+p)
_2E
(1+w)
~3E
2(1+p)
G-_ E
2(1+3w)

4. Kak OIIPEACIIAOTCA KAaCaTCIIbHBIC HAIIPSXKCHUSA B HpOHSBOJ’IBHOfI TOYKE NOIIEPEUHOTO CCUCHUA

CTEpKHS KPYIJIOTO CEUEHUs B YCIOBUIX KpyueHuUs?

o

o

o Mgp
JP
o Mgp
GJ,
o Mgp

W

p



5. Kakoe cedeHne mim y4yacToK IaHHOTO BaJia sIBJIsieTCSl Hau0oJiee OMacHbIM?

M,2M M3
A MM
\v"\r"\zl"\f‘\ . /l =
(o (=
: d
AT i
0 1 1 2 3
1 L 1=0,5m
E.ﬂ!’#EH
e ' —— M,, kHM
M M
3M
3

o Yuacrok (0-1)
o Ceuenue (1) yuacrka (1-2)
o Ceuenue (2) yuactka (1-2)
o Ywuacrok (2-3)

6. [ns maHHOTO Baja OMpEACIUTe, YeMy paBHA BEIMYMHA MaKCHMAJIbHO JIOIYCTUMOTO
napameTpa M, HaiiIecHHOTO U3 YCIIOBHS IPOYHOCTH, ecii d=20mwm, [t] = 100MI]a.

M,=2M M,=3M
A MM
\v"\r"\zl"\f‘\ . /l =
(— - (0=,
! A
7 i
0 1 2 3
L 1 1=0,5M
M
___,.,'J"""'rf —— M,, kH-M
M M
3M
3
o [M]=136 H'™m
o [M]=94Hw™
o [M] =182 Hm
o [M]=210H'Mm

7. Jlns 1aHHOTO Baja ONpesieuTe, YeMy paBeH abCONIOTHBIN yroy 3aKpyunBaHus ydactka (0-1),
ecim m3BectHO: d = 20MM, G = 8-10*MITa, M = 100H M.



=
“u

)

=

/ m:'if*'l I/ M.=M
\”“\r"‘\zl"\f‘"\ /l =
o (L=
AT f 7’
0 17 1 2 3
L L1 |=0,5M
i M
f._..-"r"ll# —— M,, KHM
M M
3M
3
o (-1 =6,8°
o ¢ =-0,7°
o ¢@1) =-1,4°
o Qo1 =-2,7°

Kputepun onenkmn:

MaxkcuManbHOE KOJWYECTBO OAJVIOB 3a BBIINOJIHEHHE SaﬂaHI/Iﬁ - 5. Bamisl BBICTaBIISIOTCSA
MMPOMNMOPUHUOHATIBHO ITPAaBHUJIbHO BBINTOJIHCHHBIM 3aJIaHUSM.

Tecr 12
Tema «CTaTnyecku HeonmpeaeJIuMble CHCTEMbI»

1. Ilpu pacKpbITHH CTaTUYECKON HEONPEAECTUMOCTH UCIIONIB3YETCH. ..
METO/]I CCUCHUM

METOJI CHJI

meroa Mopa

METO/1 HauaJbHbIX MAPAMETPOB

2. CTeneHpb CTaTU4YeCKOi HEONpeNeIMMOCTH CHCTEMBI PaBHa. ..
[0 oOmieMy KOJIMYECTBY PEaKTUBHBIX YCUIHHA
[0 KOJMYECTBY YYaCTKOB CHCTEMBI
O xonuuectBy ypaBHeHH B CKYMC
[0 KOJMYECTBY OCHOBHBIX CBSI3€H
[0 KOJIMYECTBY JIMIIHUX CBA3EH

3. Crarnuecku HEOIIpCACIIMMasa CUCTEMA

x f
| = ———« d
—4 — — :
-t—i—i—-t—i—qu
/ f
/0 0

UMEET CTENEeHb CTATHYECKON HEOIPeIeTMMOCTH S=. ..
o1l
o 2



o3
o4
4. JIns cTaTHYECKU HEOTPEACTMMON Oanku

Heb3s UCTI0IL30BaTh B KAYECTBE OCHOBHOM CHCTEMBI CICOYIOIIYIO:

RN

1]

b

Sy

5. JI7s SKBUBaJICHTHOM CHCTEMBI
Z): ] lF ; T)(:J ‘LF uﬁ]:ﬁ

Ipy30BOH 2IIOPOH SABJIAETCS CEyIOLast:

6. Eciu equanuHas Mz1 v rpy3oBast Mg smtopsl HekoTopoit CHC umerot Bua:

LM M,
| ﬁfﬂm
ZM 2M ”M1M‘F K

TO B COOTBCTCTBYIOIJ_IGI\/’I CUCTEMEC KAHOHUYCCKUX ypaBHeHI/Iﬁ CBO60,£[HBIﬁ YJIICH 61F PaBCH
(Gl,=5x10°Hm?):
o —2:10? pao
1,6:102 pao
2:10 pao
—2,4-102 pao

o O O



O

@)
@)
@)

7. Ecnu enuaMYHbBIC U Tpy30Bas smtopbl HekoTopoit CHC umerot Bua:

a

‘

1’4; a a ,—;I,—,

1y \]\T_T_\I:L

MFWML

Ty
2

TO B CHCTEME KAHOHMYECKUX YPABHCHHUA OMIPUUAMENIbHbIMU  SIBISIOTCS  CICIYIOIINE
KO3(PUITMEHTHI U CBOOOTHBIC WICHBI:

012 M O1F
022 1 O2F
O1F 1 O2F
021 U O2F

Kpurepun oneHku:

MakcuManbHOE KOJUYECTBO OaJUIOB 3a BBIMOJHEHUE 3aaHMil - 5. Bajuibl BBICTABIIAIOTCS
MPOMOPIIMOHAIBHO MPABUIBLHO BBIMOJTHEHHBIM 3aJaHUSIM.

Tecr 13

Tema «HanpsikéaHoe u ae()OpMHPOBAHHOE COCTOSIHHE

I'unore3nl MPOYHOCTH U UX IIPUMEHCHUEC»

1. HanpskeHHBIM COCTOSTHUEM B TOUYKE Ha3bIBAIOT ...
COBOKYITHOCTh HANpPSDKEHUH, NEHCTBYIOIIUX IO BCEBO3MOXKHBIM
qyepes3 ATy TOUKY

HaNpsDKEHUE B OMACHOM TOUKE MONEPEYHOr0 CEUEHUS CTEPIKHS
COUETaHHWE IJIABHBIX HAIPSHDKEHHWH, JEHCTBYIOIIMX IO TJIABHBIM
yepes 3Ty TOUKY

YCIIOBUE MIPOYHOCTH B OIIACHOM TOUKE

2. Hanpspkenus, AEWCTBYIONIME Ha IUIOMIAJIKaX, Ha KOTOPBIX

HAIps>KCHU A, HAa3bIBAIOT. ..

o

@)
©)
@)

HAIPSPKCHUAMU HAa HAKJIOHHBIX IHJIOMaAKax
B3aUMHO NCPICHAUKYIAPHBIMUA HAIIPAKCHUAMA
HOPpMaJIbHBIMH HANPSKCHUAMU

TJIaBHBIMU HAIIPAKCHHUAMHA

B TOYKe TBEPAOro TeJa.

MJIOIIAIKaM, TMPOBEIECHHBIM

rmjIonaakam, IMPOBCACHHBIM

OTCYTCTBYIOT KaCaTCIIbHBIC

3. Jlng 3amaHHOTO CiTydasi CIOXKHOTO CONPOTHBIICHHS B TOYKE | BO3ZHHUKAET ... HANPSDKCHHOE
COCTOSIHUE:!



@)
©)
@)

JIMHENHOE
IUIOCKOE
o0beMHOE

4. HOpMaJIBHOC HAIIPsA’KCHUEC, BO3HUKAIOIICC IIPU OAHOOCHOM PpaCTSAXKCHUH, PAaBHOOIIACHOM

3aJaHHOMY CJIOKHOMY HaIIPsSKCHHOMY COCTOSSHHUIO B TOYKEC HCCHeHyeMOﬁ J€TaJld, Ha3bIBaKT ...
HAIPsS>KCHUEM

o

@)
@)
@)

JKCIIEpUMEHTAIbHBIM
AKCTPEMaJIbHBIM
SKBHUBAJICHTHBIM
ATaJOHHBIM

5. Jlng OLEeHKH MpOYHOCTH B omacHo Touke (1) cTepkHS W3 XPYHKOTO Marepuana,

HCIIBITBIBAIOIICTO CJIIOKHOC COIMPOTUBIICHUE, NOJIKHA OBITh BLI6paHa .

o O O O

MKp MX

1
é My
Nz

[c-]=>[o+]
THUIIOTE3a HaI/I6OJ'II)IHI/IX KaCaTCJIbHBIX HaHpH)KCHI/II\/JI
SHEpreTHYecKasi TUImoTe3a

TUII0Te3a MpoYHOCTH Mopa
rUnoTe3a He HyxHa (JuHeinoe HC)

6. Kocoit n3rub ¢ kpyueHneM u pacTspKeHHEM MPECTABICH Ha CXeMe
1\'Imr




7. DKBUBAJIECHTHOE HAIPSHKEHHUE B OMAcHOM Touke (1) [uid cTep:kHs U3 MIIaCTUYHOTO MaTepuara,
UCTIBITBHIBAIOIIETO CII0KHOE CONPOTUBIIEHUE, cOcTaBUT ... MIla (o 3-it Teopuu NpoYHOCTH).

Muzr = 10 KH-M 1
Y A= 879
- 1 . ; Wx =274.8 e
S| / W, =549 5¢nr
Nz =20 kH S 3
= \ / x [0]=[c-] =160 MIIa
Y \ _/
Mip = 30KH-M 120 am
o 115,8
o 128,5
o 158,1
o 185,1

Kpurepun onenkmn:

MakcuManbHOE KOJUYECTBO OaJUIOB 3a BBIMOJHEHUE 3aJlaHuil - 5. Bajuibl BBICTABIIAIOTCS
MPONOPIUOHAIBHO MPAaBUIBHO BBIMOJIHEHHBIM 33JaHUSM.

Tect 14
Tema «YCTOHYHBOCTD CKATBIX CTEP KHEN»

1. Yucno, moka3siBarollee, Ha KaKOM YacTH JTMHBI CTEP)KHS YKJIQJIBIBACTCS OJHA ITOJTYBOJIHA
CUHYCOU/IBI TIPU TTOTEPE YCTOWYMBOCTH, - ITO. ..
KOd(PUIMEeHT mpuBeACHUS JJTHHBI
KOd(UIIMEHT MPOIOIBHOTO H3rubda
koaurment Dinepa
THOKOCTh
npeaesbHast THOKOCTh
KOd(PUITMEHT aCUMMETPHH

O O O O O O



2. Yucio, mMoka3bIBamoIlee, BO CKOJIBKO pa3 OCHOBHOE JOIyCKaeMOE HaIIpPsDKEHHE Ha CKaThe
0OJIBIIIE JOMTYCKAEMOTO HAMIPSHKCHHUSI PH pacdeTe Ha YCTOMYUBOCTD, - 3TO. ..
KO3 PUIMEHT IpUBEACHUS JJTHHBI
K03 PHULHEHT MPOAOIBHOTO U3rubda
koadurmenT Dinepa
rUOKOCTh
npezenbHas THOKOCTh
KOX((HUIIMEHT aCUMMETPHH

O O O O O O

3. KoaddunueHnt npuBeneHus JIMHBI 3aBUCHUT OT...
MEXaHHUYECKUX CBOWCTB MaTepuaia

pa3MepoB U (HOPMBI TONIEPEUHOTO CCUEHUS
YCIIOBUM 3aKpEIICHUS

BEJIMYMHBI IEHCTBYIOLIEH HATPY3KU

JUTHHBI CTePKHS

O O O O O

4. KoaddunueHT 3anaca no ycTOMUMBOCTH Onpeensiercs no popmyie:
n, ==
Y ol
Owp

5. Jlnst HeHTpanbHO CXKATOTO CTEPIKHSL:

1 F
1

KOA((UILIMEHT PUBEACHUS UTUHBI PABEH ...
0,7

1

2

0,5

0O O O O



6. Jns ueHTpasbHO C)XKAaTOro CTEp)KHSA, HM3rOTOBICHHOIO U3 Marepuaiga ¢ JIOIyCKaeMbIM
HanpspkeHueM Ha cxxatue 160 MlIla, nonmyckaemas cuna paBHa ... KH

Jr‘ V
A P A P
. 0 1.00 120 | 045
X 20 | 0.96 130 | 040
40 0,92 140 | 0,36
= 60 0.86 150 | 032
o 70 | 081 160 | 0.29
I =2580 cm* 80 | 075 170 | 026
_ 4 90 0.69 180 | 023
f,= 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 182,4
o 293,1
o 533,9
o 7754

7. J171st HEHTPaJIbHO CHKATOTO CTEPKHS, M3rOTOBJIEHHOTO U3 MaTeprala C XapaKTepUCTUKaAMU:
E =2-10° MIla,

Ao =60, Anp = 100,

a=2320 MIla, b=1,27 MIla, -

KpUTHYECKas CHJIa paBHa ... KH

g

<

r AN
X
- =
Lﬁ-\
™ I, =986 cm!
1,=597.22 cm?
Y b, 4=312cm?

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

O O O O O O

Kpurepun onenkmn:
MakcuMallbHOE KOJHMYECTBO OAa/NIOB 34 BBIMNONHEHHE 3amaHuii - 5. bamisl BBICTaBIISIOTCS
MPONOPIUOHAIBHO MPABUIBHO BHIMOIHEHHBIM 3aJaHUSIM.

Tect 15

Tema «BLIHOCIHMBOCTB)»



1. [{uks1 U3MEHEHUs HATIPSKEHUS, TIPEJICTABIICHHBIN HA PUCYHKE MOl HOMEPOM 1, Ha3bIBaeTCH ...
g, MMa 3

3“7\7\ U ﬂ Al
e

CHUMMETPUYHBIN
MMOJI0KUTEIbHBIN
MyJIbCAlIMOHHBIN
3HAKOIIOCTOSHHBIN

O O O O

2. XapakTepuCTHKa IUKJIAa HAPSHKEHUH, OTMEUSHHAsl Ha pUCYHKe nudpoii 1, Ha3piBaeTcs. . .

g, Mh

NI
A W L B R

BEPXHEE HANIPSIKCHUE
MTOJIOKUTENBHOE HAIIPSKEHHUE
MaKCUMAJIbHOE HAPSKEHUE
aMIUIMTY/1a [HUKJIa

CpeJIHEE 3HAUYCHUE HAPSKEHUS
MHUHUMAJIbHOE HANPSHKEHUE

O O O O O O

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

Omax = -“4MTla; omin = -20MI1a

Omax 25MHG, Omin 'SMHCZ

Omax — 25M17a, Omin SMIla

0O O O O

4. MakcumalibHas aMIUTUTY/1a HallpsDKEHUH, KOTOPYI0 MaTepHall CliocoOeH BbIACPKUBATH CKOJIb
YTOJHO MHOTO LIUKJIOB HArpy»X€HWi, HE pa3pyllasch, HA3bIBACTCH. ..
O IpenesbHas AMIUIATYAA
npeen yCTONYMBOCTU
Ipeaes IPOYHOCTH
IIPEEIT BBIHOCIMBOCTH

o O O

5. He umeroT gusnyeckoro mnpenaesna BBIHOCIUBOCTH CIEAYIOUINE MATEPHAIIBI. ..
YYTYHBI

LOBETHBIC MCTAJIJIBI K JICTHUPOBAHHBLIC CTAaJIN

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,
OTIPENIeNSICTCS CISIYIOINM COOTHOIICHHEM

5
=
X
=
= I
=
&
" cpenHee HANPAHKEHHES =
o OA/OB
o OD/OA
o OC/OA
o OB/OA
7. KoadppurnmenT macmtabHOTO haKkTopa OmpeaeseTcs. . .
o JIMHOMW pabodyeit yacTu oOpasia
o MacmTaboM, MPUMEHSEMbIM ITPU U3MEPEHHUH TIPEJIeia BEIHOCIUBOCTH

O OTHOHICHHUEM IIOIICPCYHBIX PasMEpoOB 06pa3ua B IBYX B3aMMHO [ICPICHAUKYIAPHBIX
HaITpaBJICHUAX
O pasMEpaMi IOIICPCYHOTO CCUCHUA 06pa3ua

Kpurepun oneHku:

MakcuManbHOE KOJUYECTBO OaJUIOB 3a BBIMOJHEHUE 3aJlaHMil - 5. Bajuibl BBICTABIIAIOTCS
MPONOPIUOHAIBHO MPABUIBHO BBIMOIHEHHBIM 3aJaHUSIM.

Tect 16
Tema «KoJsiebanusi ynpyrux cucrem»

1. Yopyruii aneMeHT KOHCTPYKIIUY, ITPEICTaBICHHBIN Ha pUCYHKE, UCIIBITHIBAET KOJEOAHNUS. ..

O PACTSHKCHHSI — COKATHUS
O W3THOHBIE
O KpYTHJIbHBIE
O M3THOHO-KPYTHIIBHBIE
2. Jlns ynpyroi CUCTEMBI, IPEICTABICHHON Ha PUCYHKE, YICIIO CTENeHel CBOOOIBI PaBHO. ..
m, m,
. & :

o O
ﬁ:i
W N



o n=1
O N=ow

3. Ecnu konebanusi ynpyroil CUCTEMbI 3allMCHIBAIOTCS AU(PepeHInanbHbIM YpaBHEHHEM % +
w?z = Fysin({t), To cucTeMa UCIIBITHIBAET. ..
O BBIHYXJICHHBIC KOJIEOaHUs C YIETOM CONPOTUBIICHUS
O BBIHYXKJIEHHBIE KOjieOaHus 6e3 yueTa CONPOTUBIICHUS
O 3aTyxaromue KojieOaHus
O He3aTyxarolue KojeOaHus

4. Tlepuon 3aTyxaroImux KojicOaHui ¢ KO3(DOUIMEHTOM 3arTyxaHusi N ONpeAessieTcsl Mo
dbopmyre:

21
oT=—
wn
21
o T =——
Vo2-n2
21
oT= 7
o _ 2T
Vo?+n?

5. Ecnu Bec moJBEIEHHOrO Ha KOHIE MPYKUHBI I'py3a YBEJIUYUTHh B 4 pas3a (IpuU HEM3MEHHOM
KECTKOCTH IIPYKUHBI), TO YACTOTa COOCTBEHHBIX KOJeOaHuil rpysa. ..
o yBenuuurcs B V2 pas
O yMeHbIIMTCS B V2 pa3
O YBEIMYHTCA B 2 pasa
O YMEHBUIUTCS B 2 pa3a

6. I'py3 mMaccoii M, MOABEIICHHBI HAa TOHKOH CTaJBHOW MPOBOJIOKE JUTMHOW L, riomanbio
MOTIEPEYHOr0 CeYeHHUs] A COBepIIaeT MpoAOJibHbIE Kolebanus. Ecnu rpy3 moJaBecuTh Ha MEIHOMN
TIPOBOJIOKE TeX Xke pasMepoB (Ec=2-10°MTla; Ex=1-10°MIla), To 4acToTa COOGCTBEHHBIX KOICOAHMI

rpysa...
O YMEHBUIUTCS B 2 pasza

O YBCIUYUTCA B 2 pas3a
O YMCHBUIUTCA B \/E pas
O YBCIUYUTCA B \/E pa3

Kputepun onenkmn:
MaxkcumanbHOE KOJIMYECTBO OajlIOB 3a BBINOJIHEHUE 3aJaHuil - 5. bamibl BbICTaBIAIOTCA
MMPONMOPHUOHATIBHO IIPAaBHUJIBHO BBINTOJIHECHHBIM 3aJIaHUSM.

Tecr 17
Tema «Ynap»

1. unamuueckue KO3()(UIMEHTHI TPEICTABICHHBIX CXEM YIapPHOI'O HArPY)KCHUS HaXOIATCS B
CIIETYIOIIEM COOTHOMICHUH (dem(a) < dem(0)):



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

O O O O

2. Ilpu ymape no Ganke c MONEPEeYHBIM CEYCHHEM a) WU 0) JUHaAMHYecKue Kod(h(UIIMEHTHI
HAXOJATCS B CJACIYIONMIEM COOTHOMICHUU (H>>cm):

Tm_v 2 5)
2b
,f b
/2 /2 - 2b

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

O O O O

3. Aunamuueckue KodhGUIIMEHTHI A CUCTEM a) U 0) HAXOASTCA B CIEIYIOIIEM COOTHOIICHUU:

EA
VAR
a) =@
l

% %Y

EA
] f,."’f vV

5) - 1——<en
g — .

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

0 O O O



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

HEM3MEHHOM CKOPOCTH JBIIKYILETOCS Tea) TO AUHAMHUYECKUH K03()(HUIIMEHT IPU TOPU3OHTAIHHOM
yaape...

©)

@)
@)
@)

o O O O

o O O O

yBenmuuTCs B V2 pas
yMeHpImHTCS B V2 pa3
YBEJIMUYUTCS B 2 pas3a
YMEHBIIHUTCS B 2 pa3a

5. I[I/IHaMI/I‘{CCKI/Ie HaIIpsAKCHUA OJ11 CUCTEM a) n 6) HaXOoJATCA B CJICAYIOIIEM COOTHOICHUM

EA
A
<@

a)

% %Y

EA

co(a) = 0,564(6)
oo(a) =2064(0)
co(a) = 64(0)
oo(a) = 464(0)

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

y |F
]

i

[Tporu6 Ha KoHIIe OaNKH MPU BHE3AMMHOM MOJOMKE KOJIOHHBI PaBeH. ..
2 cMm
4 cMm
6 cM
8 cMm

Kpurepun onenkmn:

MaxkcuManbHOEe KOJHYECTBO OalllIoB 3a BEHIIOJIHECHHE 3aJJaHul - 5. bamiel BBICTABIAIOTCS
MMPpONOpHUOHAJIBHO ITPABHUJIBHO BBINTOJIHCHHBIM 3aJIaHUSM.



7.3. OueHo4Hble cpeacTBa AJS NMPOMEXKYTOYHOH aTTecTAllMU N0 HMTOraM OCBOEHUS

AUCHHUILTHHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Ne
/i Bonpocsl k 3a4ety
1 | Ilenu u 3aauu CONPOTUBIICHUS MaTepUaJIOB
2 | OcHOBHBIE IOMYIIEHUS M IPUHIIUIIBI CONPOTHUBIICHHS MATEPHAJIOB
3 | BHemHue u BHYTpeHHHUE CHUJIbI
4 | PacueTHble CXEMBbI
5 Moenu npoYHOCTHON HAJEHKHOCTH
6 | OcHOBHBIE BH/IbI PACUETOB B COIPOTHUBICHUH MaTEpPHAJIOB
7 | Meron ceueHuit
8 | Knaccudukanus npocTedinx BUAOB HArpy>KEHUs
9 | Pactsmxenue-cxkatue. [loctpoenne smop BCO
10 | IIpumepsl HOCTPOCHUS SMIOPBI IPOAOJIBHON CHIIBI
11 | Onpenenenve HaOPsKEHUM IPU PACTSKEHUU-CIKATUU
12 | lepopmanmu npu pactsokenun-cxatun. Kosddunuent Ilyaccona
13 | 3akon ['yka npu pacTsbKeHUU-CHKATUN
14 | HcnbiTanue Ha pacTsbkeHue. XapaKTepUCTUKHU POYHOCTH U IUIACTUYHOCTH. SIBieHue
Hakjena
15 | Hcneitanue Ha cxaTtre. OcOOEHHOCTH UCIIBITAHUS HA CKAaTUE
16 | [Inactuunble u Xpynkue marepuansl. OCOOEHHOCTH UX MOBEIEHUS NP PacTSKEHUU U
CHKATHH
17 | Pacyer Ha IPOYHOCTb MPU PACTSKEHUU-CIKATHH
18 | Buusl pacyeToB Ha IPOYHOCTH
19 | IloHsiTHe paBHONPOYHOTO CTEPIKHS
20 | Pacuer Ha JKeCTKOCTb IPH pacTsKeHUU-CKaTuH. [TocTpoeHne 3mophl epeMeIeH .
21 | I'eoMeTpuYecKre XapaKTEPUCTUKH TUIOCKUX CEUCHHH, MX ONPEIeICHUS
22 | I'maBHBIE OCH U INIaBHbIE MOMEHTHI HHEPIIMH
23 | ®opMymbI IS ONIPEIeNIEHUS TIIaBHBIX IIEHTPAIbHBIX MOMEHTOB WHEPIIUH MTPOCTEHUIITIX
CEUCHMI: MPSIMOYTOJIbHUKA, TPEYrOJIbHHUKA, KPYra, KOJIbLa
24 | Teopema 0 CYMMHPOBAaHUN MOMEHTOB HHEPIIHH
25 | Teopema o npeobpazoBaHMM MOMEHTOB HHEPIIMH IPU NapalIeIbHOM IIepeHoce ocei
26 | Teopema o npeobpa3oBaHMM MOMEHTOB HHEPIIMH [TPU OBOPOTE OCEH
27 | OmpeneneHue MoJIOKEHUS! IEHTPA TSHKECTH CI0KHOU (DUTYPHI
28 | YKCTBIi CABUT M €0 0COOEHHOCTH
29 | 3akon ['yka nmpu 9uCTOM ClIBHTE
30 | Kpyuenue crepxHei kpyrioro nonepeuHoro ceuenus. [locrpoenue smrop BCO.
31 | Ilpumepsl TOCTPOCHHS SIIOPHI KPYTSAIIMX MOMEHTOB
32 | Ompenenenune KacaTeNbHBIX HANPSHKEHUH MTPH KPYYSHUN
33 | IlonspHbIit MOMEHT CONPOTHBIICHUS
34 | YcaoBue mpoYHOCTH NPH KPYUCHUN
35 | Ilepemenienus npu KpyueHuu. [ToctpoeHue smophl yIiaoB 3aKpyYHUBaHHS
36 | YcioBue )KeCTKOCTH MPHU KPYUEHHUH: B A0COIFOTHBIX M B OTHOCHUTENIBHBIX YTIIax
3aKpyYUBaHHMS
37 | Pacuer Ha cpe3 U cMsITHE
38 | Ilmockmii u3ru6. [Tocrpoenue snrop BCD
39 | Ilpumepsl NOCTPOCHHMSI SIIOPHI MOMEPEUHON CHIIBI
40 | IIpumepbl MOCTPOSHUS SMIOPHI H3THOAIONTUX MOMEHTOB




Bomnpocsl k 3a4ety

n/n

41 | HopmanpHble HaIPsDKEHUS IPU YUCTOM M3ruoe

42 | OceBoif MOMEHT CONPOTUBIICHUS

43 | KacaresnpHble HAaIPsHKEHUS TP IPIMOM ronepeuHoM usrude. Popmyna Xypasckoro

44 | PacyeT Ha MPOYHOCTD MPH TIIOCKOM H3THOE

45 | uddepennunanbioe ypaBHEHHE YIPYTOi TUHUH OaJIKu

46 | MuTterpupoBanue qudQepeHInaIbHOro YpaBHEHUs YIPYTroi JMHUN

47 | Onpenenenue nepeMenieHuii npu u3ruoe merogom Mopa

48 | Yucnennsle npuiiokeHust uaterpaia Mopa. @opmyna Cumincona

49 | Cnoco6 Bepemaruna npu onpeaeieHnH nepeMenieHui

50 | YcaoBue XeCTKOCTH NPH U3ruoe

51 | Cratuyecku onpeaearMble U CTaTUYECKU Heolpeaeaumble cuctemsl. [Ipumepsl

52 | Meton cui. AITOpUTM METOJa.

53 | BiusiHue TeMnepaTypbl Ha CTATUYECKYIO0 HEONPEASTUMOCTh. TemMnepaTrypHblie HanpsHKeHusl.

54 | BiusiHue HETOUYHOCTH U3TOTOBJIEHUS HAa CTATUYECKYIO HEONPEAETUMOCTb. MOHTa)KHbIE
HaNpsHKCHUS

55 | JlepopmarimonHas npoBepka

56 | Pacuer Ha MPOYHOCTH M )KECTKOCTh CTATUYECKH HEOIPECITUMBIX CUCTEM

57 | IloHsiTHE HANPSXKEHHOT'O COCTOSHUS B TOUKE U €r0 BUJIbI

58 | Tenzop HampsHKEHUS

59 | HampspxkeHusi Ha HAKJIIOHHBIX TUIOIAAKaX

60 | I'maBHbIE IUIOIIAKY U IVIABHbIC HANIPSDKEHUSI.

61 | Tenzop nedopmaruu

62 | O6001meHHbIl 3ak0H ['yka

63 | [Tnockoe HanpsbkeHHoe cocrosiHue. Kpyr Mopa.

64 | Ilpsimas 3amaya Mopa

65 | ObOparHas 3agaua Mopa

66 | Teopuu npenenbHOTO COCTOSIHUS: HA3BaHUS, KPUTEPHH PABHOIIPOYHOCTH, PEKOMEHAANNHN K
IPUMEHEHHIO.

67 | OOmmii cirydail Harpy>KeHHsL.

68 | Pacuer Ha MPOYHOCTH NMPH OOLIEM Cllyyae Harpy>KEeHUs

69 | YcroiiumBOCTh CKAThIX CTep)kHEH. 3anaua Ditnepa. Popmyna Ditnepa onpeneraeHus
KPUTHYECKON CHJIBL.

70 | BimsiHue crioco0a 3aKkperieH sl CTEPKHsI Ha BETMYUHY KpuTHueckor critel. Koaddurment
npuBeaeHus JuHbl. O6o0menHas Gopmyna Ditnepa.

71 | Ilpenensl npuMEHUMOCTH GopMyJbl Diinepa. ' MOKOCTh CTEPIKHSL.

72 | Dmnmpudeckas popmynna SICHHCKOTO OTpeeNeHus] KpUTHIeCKOTO HanpspkeHust. [Ipenerns
e€ MIPUMEHUMOCTH.

73 | JImarpammMa 3aBUCUIMOCTH KPUTHUYECKOTO HANPSHKEHUSI OT THOKOCTH CTEPIKHS

74 | IloHsiTHE PAaBHOYCTOMYMBOCTH. Y CJIOBHE PAaBHOYCTOMYHMBOCTH.

75 | IIpakTuueckuii pacuer CKaTbIX CTEpKHEN Ha ycTOHUMBOCTh. KoadduimeHT npo1oibHOro
uzruoa.

76 | YcioBue ycToHYMBOCTH. BHbI pacueToB Ha YCTOHYHMBOCTD

77 | YcrasnocTh ¥ BBIHOCIMBOCTh MaTepualia

78 | XapakTepUCTHUKH ITUKJIOB HaNpsHKEHUH

79 | Bujbl NUKIOB HANpsHKEHUH

80 | Kpussle ycranoctu. IIpenen BBIHOCIMBOCTH MaTepuaa

81 | JImarpamma npeaenbHbIX aMIUTATY/]

82 | CxeMaTH3UpOBaHHbIE JUArPAMMBbl IPEJIEIbHBIX AMILUIUTY/

83 | KoHCTpYKTHBHO-TEXHOJIOrHYECKHE (DAaKTOPHI, BIHSIONINE HA YCTAIOCTHYIO TPOYHOCTH




Ne
u/ Bomnpocsl k 3auery
84 | Koaddumment 3anaca npyu MUKIMYECKOM Harpy>KeHUHU
85 | ®opmyna [Mada-TTommapaa
86 | CBoOOIHBIC U BEIHYX/ICHHBIE KOJICOAHHS CHCTEM C OJTHON CTETIEHBIO CBOOOTBI
87 | Knaccudukaius BUJI0B MEXaHUISCKUX KOJIeOaHMIA
88 | Yuer cui COpOTHBIICHUS CPEJIbI
89 | duddepennnansHoe ypaBHEHNE BRIHYKICHHBIX KoeOaHuil. [logaTnuBOCTh CHCTEMBI.
Koaddurnment quaamuaHoCTH.
90 | Pacuer Ha MPOYHOCTH M )KECTKOCTh NIPU BBIHY)KICHHBIX KOJICOAHUSIX CUCTEM
91 | fIBneHue pe3oHaHca
92 | OcobeHnHoCTH yiapHOTO NeHCTBUS HArpy3ku. Bujsl yaapa
93 | OcHOBHBIE JIONYIIEHUS] TEOPUH yaapa
94 | OOmmii ciryyail yaapHoro Bo3neicTBus Harpy3ku. KoagduuruenT tuHaMuIHOCTH B 0011IEM
cllydae yJapHOTO BO3JICHCTBHSI
95 | YacTHbIe cirydan yaapa
96 | BepTuKaJbHBIHA yIap ¢ y4€TOM MacChl yAapseMoro Tena
97 | BeprukaibHsblii yaap 06€3 ydera Macchl yJapsieMoro Tela
98 | MruoBeHHOE JICHCTBHE HATPY3KH
99 | 'opu30HTANBHBIN yaap C Y4€TOM MacChl YAapsieMOro Teja
100 | I'opusoHTaNIBHBIHN yap 63 ydeTa MacChl y1apsieMoro Tena
101 | YcnoBue NpoyHOCTH NIPH yiape
102 | YcnoBue )KECTKOCTH MIPH yAape
7.3.2. Kputepuu u HOPMbI OLlEHKH
®opma npoBeaeHUs
Cemectp MPOMEKYTOYHOM Kputepuu u HOpMBI OLIEHKH
aTTecTaluu
3a4er Ecnu utorossiii peitunr cocrasnser 40 u

«32UTCHO»
(mo HaKOMUTENEHOMY 6osee OamioB

peUTHHTY) Ecau uToroBelil peUTHHT COCTABIIIET MEHEE
«HE 3a4TECHO»
40 6annoB




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (y4yeOHHK, yueOHOe

KoJsimuecTBO B

Ne nocooue, yueoHo- Hay=nou
ABTOpPBI, COCTABUTEJIH 3arsiaBue (3aroJji0BoK) I'ox u3panus oudamoTexe /
n/n MeToauYecKoe nmocoomue,
NpAKTHEYM, Ip.) HaumenoBanmue
P > AP 3BC
1 | II. A. IMaBnos [u ap.] ; mox | ConpoTHBICHNE MAaTEPHATIOB Y4eOHuk 2019 OBC «Jlanb»
pen. b. E. MenbHukOBa
8.2. JlonosinuTeIbHAS JIMTEPATypa
Tun (yueOHuk, yuedHoe Kog:q:}c;;o B
Ne nocooue, yueoOHo- y
ABTOpPBI, COCTABUTEHU 3ar;iaBue (3aroJi0BoK) I'on n3nanus oudamorexe /
n/n MeToinYecKoe mocooue,
DpAKTHEYM, Op.) HaumenoBanue
P > AP- 3BC
1 | T. ®.TI'aBpunosa, E. II. ConpoTuBieHHE MAaTEPHUATIOB [IpakTukym 2016 Penosuropunt
l'opnuenko, A. A. PazyBaeB Ty
2 | T. ®.T'aBpusiosa, E. I1. ConpoTHuBieHHE MaTEPUAJIOB [IpakTukym 2016 Penosurtopuit
I'opauenko, A. A. PazyBaes Ty
3 | T. ®. I'aBpuiiona, E. I1. ConpoTHuBieHHE MaTEPUAJIOB [IpakTukym 2017 Penosurtopuit
I'opnuenko, A. A. PazyBaes Ty
4 | B.T.XyxoB MexaHuka Y4ebGHOe mocobue 2012 3BC «Jlanp»




8.3. Ilepeyenb mpogecCHOHAIBLHBIX 0a3 JAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
CHCTEM

http://www.toehelp.ru/theory/sopromat/  Jlektmu 1o  aucuuiuiiHe  «COMPOTHBIIEHHE
MaTepHuaioBy, WUTIOCTPUPOBAHHBIE MPUMEPAMU PEIICHUS 3a/1a4.

http://technofile.ru/files/sopromat.ntml  Marepuansl  mIs  cKauyuMBaHWs:  IIIAPTaKH,
METOAMYECKHE TOCOOMsT 1Mo pelieHuo 3amad, yueOHuk DeomockeBa 10 CONPOTHUBICHHUIO
MaTepHaoB, COPTAMEHT IMPOKATHBIX MPOQHIIEH, POPMYIIHL.

http://www.soprotmat.ru/ Ha caiite HaxoauTcs Kypc JeKIMH, Ja0OpPaTOPHBIA MpPaKTHKYM,
My3ell pa3pyliieHni, yaeOHble (HUITbMbI, CIPABOYHbIE JaHHBIC H MHOTOE IPYTOe.

http://botaniks.ru/sopromat.php Ha sTom caiiTe ecTh BO3MOKHOCTH OECIUIATHO CKayaTh
HPUMEPBI PEIICHUS 337124 110 CONPOTUBIICHUIO MATEPHAIIOB.

http://www.1001soft.com/soft/sopromat_raschet_ploskih_balok_i_ram-945.html 3mech
MOXHO O€CIJIaTHO CKavaTh MpOrpaMMy I pacdyeTa 0ajiok, paboTaromux Ha U3ruo.

WebofScience [DneKkTpoHHBI pecypc] : MyIbTHAUCHUIUIMHApPHAs pedepatnBHas 0Oaza
nauueix. —  Philadelphia:  ClarivateAnalitics, 2016— . — Pexum  gocTymna
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHrIL.

Scopus [DnekTponHbIi pecypc] : pedepaTuBHas 6asa manubix. — Netherlands: Elsevier, 2004—
. — Pexxum moctyma : SCOPUS.COM. — 3ari. ¢ 3kpana. — 3. pyc., aHriI.

Elibrary [OnexktpoHHbIii pecypc]| : HaydHas 37eKTpoHHas Oubnmoreka. — MockBa : HOb,
2000— . — Pexxum moctymna : elibrary.ru. — 3ari. ¢ skpaHa. — 3. pyc., aHTIL

SpringerLink [DnekTponHbIii pecypc] : [0a3a nanubix]|. — Switzerland: SpringerNature, 1842—
. — Pexxum noctyna : link.springer.com. — 3ar. ¢ a3xpana. — 3. anr.

ScienceDirect [DnekTpoHHBIH pecypc| : KOJUICKIHS SJCKTPOHHBIX KHUT H3JIaTelILCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum nmoctyma : sciencedirect.com. — 3ari. ¢ 3KpaHa.
— $3. aHrm.

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne Haumenosanue IO PexBH3HUTEI A0roBopa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Windows: moroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeHCTBUS — OECCPOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpox
JieicTBUsL — OecCPOUHO

2 Office Standard:

Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JeUCTBHS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpok
AcademicEdition JeHCTBUS — OeCCPOUHO
Office Stdandard 2016 Russian OLP NL KoHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JEHCTBUS — OECCPOTHO

3 Mirapolis Human Capital Management JMIIEH3UOHHBIH 10oroBop Ne 42/02/22-K ot

02.02.2022, cpok aeiicTBus — 10
31.08.2022



http://www.toehelp.ru/theory/sopromat/
http://technofile.ru/files/sopromat.html
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 MaTepuabHO-TEXHUYECKON 0a3bl, HEOOXOAMMON IJIs1 OCYLIECTBJIEHUS
00pa30BaTeIbLHOIO MPoIecca Mo JUCHUILINHE

HaumeHoBaHue 000PYI0BAHHBIX Y4eOHBIX
Ka0UHETOB, J1a00paTOpHii, MACTEPCKHUX H JP.
Ne | 00beKTOB ISl MPOBEAEHUS PAKTUYECKUX U
n/n | JadopaTopHBIX 3aHATHIA, TOMeELeHUH 11
CaMOCTOSITEJIbHOM PadoThl 00y4aI0IIUXCSA

(Homep ayauTOpHH)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

Aynuropus BeO-KoHpepeHIuil. YueOHas ayquTopus Uil | DKpaH TeJIeBU3NOHHBIH, IIMPMa, IPOXKEKTOp Ha
NPOBENICHUs. 3aHATUI JIGKIMOHHOTO THMA. YdeOGHas | IITaTHBE. CTOJ MPEIONABaTEIbCKHM, CTYI
aymUTOpHs JUIA TIPOBEICHHS 3aHATHH CEMHUHApCKOTO | MPENoAaBaTeNIbCKUil, TpaHCIIapaHT-NepeTsHKKa,
THma.  YueOHas  ayaMTOpus  JUIL  KypCOBOTO | CHCTEMHBIH OJIOK .

1 MIPOSKTHPOBAaHUS  (BBIIOJHEHUS KYpPCOBBIX  padoT).
VYueOHast aymuTOpHs M IPOBEACHHS TPYNIOBBIX MU
WHIMBUIYAJILHBIX KOHCYJIbTalWi Yd4eOHas ayIuTOpHs
JUIL TIPOBEICHUWS 3aHATHH TEKyHIEro KOHTPOJS U
npomexyrouHoi arrectaruu (YJIK-807).

Aynuropusi BeOkoH(pepeHIMH. YdyeOHass ayauTopus Ui | DKpaH TEJICBH3WOHHBIM, IIMpMa, MPOXEKTOp Ha
NPOBEJCHUS 3aHATUH JIEKIIMOHHOTO THMA. Y4eOHas | IITaTHBE. CTOJ  IPENOAaBaTeNIbCKUM,  CTYI
ayAUTOpUSl ISl TIPOBEICHUS 3aHATHH CEMHUHApPCKOTO | MPENoAaBaTelIbCKUM,  TpaHCIapaHT-NEepeTsKKa,
TUIIA. VYueOHast ~ ayauropus AN KypCOBOTO | CHCTEMHBIH OJIOK .

2 MPOSKTHPOBAaHUS  (BBIMIOJHEHUS KYpPCOBBIX  padoT).
VYyebHas aymuTOpHs I IMPOBEACHUS TPYNIOBBIX MU
WHIMBUIYAIBHBIX KOHCYJbTAlMH Y4eOHas ayauTopHs
JUIsL TPOBEACHHS 3aHATHH TEKYLIEro KOHTPOJA U
npomexyrouHoii arrectarun. (YJIK-810)

3 IMomemnieHne b6 CaMOCTOSITEIBbHOM pabotsl | CTOBL, CTYJIBS, KOMITBIOTEPHI

oby4atoruxcs (I'-401)

IMomemnieHne b6 CaMOCTOSITEIBbHOM paborsr | Jlocka ayIUTOpHAs (meroBast), CTOJBI
4 obyuaromuxcs (C-508) YUEHUYECKHUEe, CTOJI MPENoAaBaTelIbCKUil, CTYIb,

CTCH/IbI, KAQBIL




