MWHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHV
POCCHUMCKOMN ®EJIEPAITUA
®EJIEPAJHBHOE I'OCYJIAPCTBEHHOE BIO/KETHOE
OBPA30BATEJBLHOE YYPEXKIEHWUE BBICIIETO OBPA30OBAHUSA
«JIYTAHCKHI TOCYJAPCTBEHHBIN
YHUBEPCHUTET UMEHU BJIATUMMPA JAJIS»

HMHCTHTYT TPAHCNOPTA H JIOTHCTHKH
Kadeapa noabeMHO-TPAHCNOPTHONH TEXHUKH

Brikanopos B.B.
2025 1.

®OH/I OIEHOYHLIX CPEJACTB
no y4eOHOI AUCUMIIKHE
ConpoTHBJ/IeHHEe MATEPHAJIOB

(HanMeHOBAHKE YIOHOI MCLMIUIMHEL, IPAKTHKH)

15.03.01 - MalMHOCTPOEHHE

ITpodunb «MaluuHBI ¥ TEXHOIOTHS BEICOKOI()(PEKTHBHBIX TTPOLIECCOB
00pabOTKH MAaTEPUAIIOBY

(1auMeHoBaHKE PO NOATOTOBKH (CIELMANLHOCTH, MArHCTEPCKOMH NPOTPAMMEI); MPH OTCYTCTBHH CTABHTCA MpOHEPK)

Pa3paboTuuku: :
JIOIL. % —/B.A. Koctpy6
CT. IIpeIlL. f7/ JL.M. BopobneBa

L

©OC paccMOTpeH U 0J00peH Ha 3ace/JaHnH Kaephl I0IbEMHO-TPAHCTIOPTHOM TEXHUKH

_ (naumenosanue kadeapsr)
ot «/7» 2« 2025 r., npotokor Ne 5

3apemyromuii kabeapoi ﬁ? B.A. Koctpy0

(ﬂ%ﬁﬁ)

JIyranck 2025 1.



KoMmieKkT 011€ HOUHBIX MaTepHuaJI0B IO JUCIHUIIINHE
«COHPOTHBJ’ICHI’IC MarepuaJaoB»

3agaHus 3aKPHITOr0 THIIA

3agaHusi 3aKPHITOT0 THINA HA BHIOOP MPaBHJILHOTO 0TBETA
Buibepume ooun npasunbrwiti omeem

1. ConpoTuBiieHHE MaTepUAIOB —TO HAyKa O METOJax pacuera 3JIEMEHTOB
WHKEHEPHBIX KOHCTPYKIIUH Ha. ..

A) KeCTKOCTb;

b) npoyHoCTS;

B) ycroitunBocTs;

I') npoYHOCTH, )KECTKOCTh U YCTOMYUBOCTb.

IIpaBunbHBIM OTBET: '

Komnerenuu (naaukaropsl): OITK-13

2. CnocoOHOCTh KOHCTPYKIIMH, AJIEMEHTOB KOHCTPYKIIUH COIPOTHUBIISITHCS
BHEITHUM Harpy3kam 0e3 CyIIeCTBEHHOT0 U3MEHEHUsT (GOpMBI M pPa3MepoB
Ha3bIBACTCH. ..

A) ynpyrocrbio;

b) ycroitunBocThIO;

B) tBEpHocThIO;

I') s)x€cTKOCTBIO.

[TpaBunbHbIM OTBET: [’

Komnerenuun (uaaukaropsl): OITK-13

3. KonmdecTBo BHYTPEHHUX CHIIOBBIX (DAKTOPOB:
A) tpu;

b) mects;

B) uetsipe;

I') nsTe.

IIpaBunbHBIN OTBET: b

Komnerenuun (uaaukaropsl): OITK-13

4. B xakux eIuHULAX U3MEPSIOTCS KacaTelbHbIE HAMPSKEHUs?
A) B Amriepax;

b) B Bonbrax;

B) B Ilackamsix;

I') B HeroToHax.

IIpaBunbHEIN OTBET: B

Komnerenunn (naaukaropsi): OIIK-13

5. Jlns ompeneneHuss BHYTPEHHHMX CHJIOBBIX (DaKTOPOB, NEHUCTBYIOIIMX B
CEUYCHUHU TEJIa, UCIIOJIb3YETCH. ..



A) MeTon cui;

b) npuHIMn HE3aBUCUMOCTH JCHCTBUSI CUII,
B) runoresa miockux ceueHui;

I') meTon1 ceueHuid.

IIpaBunbHBIM OTBET: '

Komnerenunu (naaukaropsi): OITK-13

6. lepopmanuto cTepxHs, MPU KOTOPOH B MOMEPEUYHBIX CEYEHUSX BO3HUKAET
TOJIBKO KPYTSAILIUNA MOMEHT, HA3bIBAIOT. . .

A) 9UCTBHIM U3THOOM;

b) nonepeunbiM U3rudom;

B) kpyuenuewm;

') yucTeiM ciBUTOM.

IIpaBunbHEIN OTBET: B

Komnerenunn (naaukaropsi): OIIK-13

7. Kakue BHyTpeHHHE CHIIOBbIE (DaKTOPHI BOSHUKAIOT MPH U3THOE C KpydeHueM?
A) Ilonepeunas cuia u U3ruOAOIUNA MOMEHT.

b) KpyTsaumii MOMEHT, monepeyHas U Mpo1oJibHasi CHIIA.

B) Ilonepeunas cuna v npooyibHask CUJIa.

I') KpyTsuuit MOMEHT, onepevHble CUIIbl U U3TUOAIOIIUN MOMEHT.
[IpaBunbHbIN OTBET: I

Komnerenuun (uaaukaropsl): OITK-13

8. BI)IHY)KI[CHHLIC KOJICOAHMSI CHCTEMBEI BbI3BAHBI. . .

gt =

- '
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A) BECOM 3JIEKTPOIBUTATES;

b) nenTpoGexHol cuoil HecOaTaHCUPOBAHHOW MACChI AJIEKTPOIBUTATEIIS,
B) BecoM pambl U 37€KTPOJIBUTATEIS;

I') BecoM HecOanaHCUPOBAHHOM MACChI AJIEKTPOABUTATEIIS.

[IpaBunbHbIN OTBET: b.

Komnerenuun (uaaukaropsl): OITK-13

9. Ilpu pacuere METOOM CUJI COCTABIISIFOTCS. ..

A) ypaBHEHHMS paBHOBECHS;

b) nuddepenunansabie ypaBHEHUS;

B) xanonmnueckue u auddepeHnnaibHble ypaBHEHUS;
') kaHOHMYECKNE YPAaBHEHHUSI.



[IpaBunbHbIN OTBET: I
Komnerenuun (uaaukaropst): OITK-13

3agaHus 3aKPHITOT0 THIA HA YCTAHOBJIE€HHE COOTBETCTBUS

Yemanosume npasunvroe coomseemcmaue.

Kasixcoomy snemenmy ne6oco cmoabya coomgemcmeayem moabKo 0OUH dJIeMeH
npasozo cmoadya.

1. YcraHoBuTe COOTBETCTBUE MCKIY MCXaHHMYCCKUMU CBOMCTBAMH M HX
ONpCACIICHUAMHA

1) mpo4HOCTH A) CrocoOHOCTh KOHCTPYKIIMH CONPOTHUBIISATHCS — YCHUIIHSIM,
CTPEMSIIUMCS BBIBECTH WX U3 HCXOTHOTO COCTOSTHUS PAaBHOBECHSI
2) )KECTKOCTh b) CnocobHocTh Marepuana KOHCTPYKIMM WM WX DJIEMEHTOB

COTIPOTHUBIISATHCS IEHCTBUIO BHEITHUX CUJI, HE pPa3pyIIasich
3) mnactuaHocTh B) CrocoOHOCTH KOHCTPYKIIMU (MM MaTepHaia) COMPOTUBIIATHCS
nedopmariu (M3MEHEHUTO (POPMBI HITA Pa3MEpPOB)
4) ynpyroctb I') CnocobGHOCTh MaTepuaa U3MEHSITh U COXPAHATh U3MEHEHHYIO
$hopmy
5) ycroiiuuBocth J|) CiocoOHOCTh MaTepuana BOCCTaHABIMBATh GOPMY U pa3Mephl
MOCJI€ CHATHUSI HArPY3KU
[IpaBusbHBIN OTBET:
1 2 3 4 5
b B I | A
Komnerenuun (uaaukaropsl): OIIK-13

2. YCcTaHOBUTE COOTBETCTBUE MCXKAY BUAOM HAIIPSAXKCHUA U €TI0 OIIPCACICHUCM.

1) DkcrutyataliioHHbIE A) Hawubonpmive HanpsokeHus, 00ecTeUrBarOIINe
HaTPSDKEHUS Oe3omacHy0 paboTy KOHCTPYKITHH

2) Jlomyckaemble b) Hanpspkernwusi, mpu KOTOPBIX o0pa3ell pa3pyriaeTcs
HaIPSHKEHUS WJIM B HEM BO3HUKAIOT TJIACTHYECKUE Ae(OpMaIUH

3) llpenenvuble HanpsbkeHust B) HanpsikeHusi, BO3HUKAIONIME B IOMNEPEYHOM
CEUYEHUH JIETaJIM MPU HKCILUTYaTalIMOHHBIX HAarpy3Kax
[IpaBuIBHBIN OTBET:
1 2 3
B A b

Komnerenunu (naaukaropsl): OIIK-13

3. YcraHOBUTE COOTBETCTBHE MEXAYy BUIOM JaeopManud W BHYTPECHHUM
CUJIOBBIM (hakTOpOM.

Hedopmarus BHyTpenHuit cuinoBoit paxtop
1) Pactsxkenue, cxatue A) pojiosibHAs cuiia
2) cpe3 b) nonepeunas cuna
3) cmsiTHE B) kpyTsmnuit MOMeHT
4) KpyueHue ') n3rubaromuii MOMEHT
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5) u3ru6
[IpaBUIIbHBIN OTBET:

1 2 3 4 5
A b b B r
Komnerenuun (uaaukaropsl): OIIK-13

4. YcTaHOBUTE COOTBETCTBUE MEXKIY YCIOBUSIMH MPOYHOCTU U HOpMyJIaMHu.
1) PacTsikenue, cxxarue

P
2) CHBHF B) Gmax — MmaX S [G]
WZ
3) W3ruo B) - :B < [G]
F
4) xpydyeHue r) 1= % <[]
[IpaBUIBHBIN OTBET
1 2 3 4
B I b A

Komnerenunu (naaukaropsl): OIIK-13

5. YcTaHOBUTE COOTBETCTBUE MEXKAY YCIOBHUSIMHU MPOYHOCTH NPHU yAape H
dbopmyamu.
1) IlpononbHBIN yaap

M
A) ™ =1+ 1+2—H) <[]
Wp

2) CxkpyuuBaromuii yia
) CiepysmBaromutii yap B) omex = Mmax g,y 20y [
z CT
3) IlonepeuHslil yaa
) Honep AP B) o™ =21y 142 <[]
F der

[IpaBUIBHBIN OTBET:

1 2 3

B A b

Komnerenunu (naaukaropsl): OIIK-13

3agaHusi  3aKpbITOr0  THNA  HA  YCTAHOBJIEHHEe  NPaBUJIbHOM
N0CJIeI0BATEIbHOCTH
Ycemanosume npasunvhyio nocredosamenvHocmo.

1. YcTanoBuTe OCIEA0BATEIHPHOCTS IPUMEHEHHS ATAIIOB METO/Ia CCUCHUH.
A) OtOpackiBaeM OJIHY U3 YacTeu
b) CocraBmisieM ypaBHEHHS paBHOBECHSI, YTOOBI OTIPEICIUTh BHYTPEHHUE CHITBI
B) MeicneHHO pa3pe3aeM TeJo Ha JBE YaCTH
4



I') 3amensiem neiicTBHE OTOPOIICHHONW YaCTH BHYTPEHHUMH CUJIAMU
[IpaBunbHbIl oTBeT: B, A, I', b
Komnerenuun (uaaukaropsi): OITK-13

2. YcTaHOBUTE IOCIEAOBATEIBHOCTD ITOCTPOCHUS 3MIOP BHYTPEHHUX YCUIMHI
pu u3ruoe.

A) CocraBisieM aHaTUTHYECKUE BBIPAXKEHHS TONIEPEYHOM CUIIbI K U3TMOAI0OIIEr0
MOMEHTA JJIs1 TPOU3BOJILHBIX CEUEHHUM Ha Ka)I0OM y4acTKe.

b) Ilo ananmuTrdeckuM BeIpaKeHHUSAM cTpouM Om.Q u .M.

B) PazOuBaeM Ganky Ha y4acTKH.

I') OmnpegensieMm oOnopHbIe peakuuu (I KOHCOJIBHBIX  OajoK  3TO
HE00s3aTeNBHO).

[IpaBunbnsiii otBeT: I, B, A, b

Komnerenunu (naaukaropsi): OIIK-13

3. YcTaHOBHUTE TIOCIIEIOBATEIHPHOCTD pacueTa Hepa3pe3HbIX 0ANOK C MTOMOIIBIO
YPaBHEHHUS TPEX MOMEHTOB:

A) Jlyst KaXXI0TO M3 MPOJIETOB OAIKU CTPOATCS dIMIOphI Q 11 M.

b) Pemaercs cucrema ypaBHEHUN TPEX MOMEHTOB U OMPEACISIOTCS 3HAUYCHUS
OIOPHBIX MOMEHTOB.

B) CocraBnsiercst pacueTHasi cxema Hepa3pe3Hou OajKu.

I') CocraBnsroTcst ypaBHEHHS TPEX MOMEHTOB JIJISl KaXKJOM Maphl MPOJIETOB.

) dns xaxaoro mnpojiera OaJlKu CTPOUTCS dIIOpa U3rHOAOIIMX MOMEHTOB OT
3aJIaHHOW BHEIIIHEW HArPy3KH.

[IpaBunbnsiii otBeT: B, /[, I, b, A

Komnerenuun (uaaukaropsl): OIIK-13

3aHaHI/IH OTKPLITOI'0 THIIA
SaHaHlflﬂ OTKPLITOI'O THIIA HA JOIIOJTHCHHE
Hanuwume nponyuieHroe cjioeo (Cﬂoeocouemanue).

1. [IpenenpHast THOKOCTH 3aBHCUT TOJIBKO OT (PU3MKO-MEXaHUYECKUX CBOWCTB
MaTepHuayia CTPEXHS — €ro U Tpejiena IpOonOpIHOHAIBHOCTH.

IIpaBUIIBHBIN OTBET: MOLYJI yIPYTOCTH

Komnerenuun (uaaukaropsl): OIIK-13

2. IInactuueckue nedopmanuy — 3TO TaKMe M3MEHEHUs (GOPMBbI U pa3MEPOB
Tena, KOTOphIE HOCJIe MPEKpaIleHUs JEHCTBYS BHEILIHUX CHJL.

[IpaBUIIBHBII OTBET: COXPAHSIOTCS

Komnerenunu (naaukaropsl): OIIK-13




3ajaHusl OTKPBITOIO0 THIIA ¢ KPATKUM CBOOOAHBIM 0TBETOM

1. Ha pucyHKke noka3aH cTep:KeHb JUIMHOM / = 15 cm, paboTaromuii Ha Kpy4eHue.
KoH1ieBble ceueHus: CTep:kHs MOBEPHYIUCh OTHOCUTENBHO APYT Apyra Ha Yrol ¢ =
0,017 pan. OTHOCUTENBHBINA YTOJd 3aKpPyYHBAHUS PABEH. . .

M M
; \
[IpaBunbHbIil oTBeT: 0=113- 105 P 113,103 P24
cM M

Komnerenunu (naaukaropsr): OIIK-13

2. KonconbHas Ganka pnmuHoi 2/ HarpyxkeHa cunamu P; m P. Ceuenue I-1

pacIookeHo OECKOHEUHO OJu3KO0 K 3ajaenke. M3rubarommii MoMeHT B ceueHun I-1
paBeH HYJIIO, €CJIM 3HaUYC€HHUE CHJIBI PaBHO. ..

P

A

IIpaBunbHbIl OTBET: P; =2P.
Komnerenuun (uaaukaropsl): OIIK-13

3. CnjourHOM OJHOPOAHBIA CTEPKEHb KPYTIOro TMOMEPEYHOTO CEUYCHUS

TMaMeTpoM d Harpy»eH Tak, Kak Moka3aHo Ha pucyHke. HopmanbHbie HanpshKeHus B
ceueHuu 1-1 paBHBI...

-

k=
| il |}

I BN R
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ve

IIpaBunbHBIM OTBET: 0.
Komnerenunu (naaukaropsl): OIIK-13

3agaHus OTKPBITOr0 THIA C Pa3BEPHYTHIM 0TBETOM

Pewume 3a0auy. Ilpusedoume nonnoe peuwtenue 3adauu.



1. AGCONIOTHO KECTKUM AJIEMEHT MOJIJIEPAKUBACTCS YIIPYyTrUM ctep:kHem 1. Cuna
P, nnuna L, nuametrp d u MOAy’db YyHOPYTOCTH Marepuaia CTEepKHsS F HM3BECTHBI
Jluneiinas npoonpHas Aeopmarus cTepkHs 1 paBHa...

Bpewms BeimonHenust — 15 MuH.
OxuaeMblid pe3yJIbTar:

AR, N
H, 30
R | A
A
N L
- 5
PaccmoTtpum paBHOBECHE JJIEMEHTA. Yciosue paBHOBECHSI:
: N 8P
M = Nsin30°L — PL=0. Orkyna N =2P. Hanpsoxenue o = &= U3 sacona
nd
8P
['yka e=—= 5
E nd“E
. c &P
IIpaBuiIbHEIH OTBET: €= —=———.
E nd°E

Komnerenuun (uaaukaropsl): OIIK-13

2. KoncosnbHast 6aka mpsiMOyTOJILHOTO CEUEHUS ¢ pasMepamu b u 2b HarpyKeHa
PAaBHOMEPHO pacCIHpeleIeHHON Harpys3kou. JlomyckaemMoe HOpMalIbHOE HANpsLKEHUE
uis Matepuana Oanku |G| 3amaHo. M3 pacueta Ha MPOYHOCTH MO HOPMAJIbHBIM
HaIpsHKEHUSIM MAKCUMAJIbHO JOIYCTHMOE 3HAYEHUWE WHTEHCUBHOCTU HArpy3kH ¢
PaBHO ...

4 Y
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Bpewms BeinonHenus — 15 muH.
Oxunaemblidl pe3yibTar:



dopMa U pa3Mephl MOMEPEYHOrO0 CEeueHUs OaiaKu MO JJIMHE HE MEHSIOTCH,
MO3TOMY MaKCHUMaJIbHOE HOPMAaJIbHOE HAPSIKCHHUE OMPEAeIIUM 0 opMyIie

Mmax
O max = .
max WZ
2
Y4uThIBast, 4TO M,y :%qﬂ; W, = b(26b)
. 3ql2
HallleM G ., = el

1 3 yCI0BusA IPOYHOCTH II0 JOIIYCKACMBIM HOPMAJIbHBIM HAIIPAKCHHUAM

4o )b’

< [G] MOJIyYHM < ————.

Gmax - 3q12

4o’
3q12 '
Komnerenuun (uaaukaropsi): OIIK-13

IIpaBuibHbIM OTBET: <

3. Crepxenb kpyriaoro ceueHus nuamerpom d =4 cm ainHoi /=1 m HarpyxeH

cunoi P. Ilpu cxeme 3akpemieHHs] CTEp)KHs, MOKAa3aHHOW Ha PHUCYHKE, TMOKOCTb
CTEP>KHSI paBHA ...

I T @

/

Bpems BeimonHenust — 15 MuH.
OxuaeMblid pe3yJIbTar:

['ubxocTh cTepxHS ompenenseTcs mo gopmyine A =—.

1

min

JUist  Kpyriioro ce4yeHus IUaMeTpoM d MUHUMAIBHBIM paguyc HWHEpPIUU

s J min _ﬂ I (b(b
lmln = —F = 4 . PU HTAaHHBIX YCIIOBHAX 3aKPCIJICHUA CTCPKHA KO3 HUIOHUCHT

npuBeacHUs JHB W= 2. [Tocne BeranciaeHuit Haitnem A = 200.

[IpaBunbueIit oTBET: A =200.
Komnerenunu (naaukaropsr): OIIK-13



DKcnepTHOE 3aKII0YEeHHe

IIpencTaBieHHbIH QOHJ OLCHOYHBIX CPE/ICTB (nanee - ®OC) no oucyunnune «Co-
NpomueeHue Mamepuanos) CoOOTBETCTBYCT tpebosanusm @I'OC BO.

IIpearaemsie (OPMBI M CPEICTBA TEKYIIETO M MPOMENKYTOYHOr0 KOHTPOJIA a/leK-
BaTHBI IeIAM ¥ 3a/]auaM peaju3alud OCHOBHOM 00pa3oBaTelbHON TMPOrpamMMBl IO
HANPABJIEHUIO NOATOTOBKH 15.03.01 - MawunocmpoeHue.

OLICHOYHBIE CPEACTBA I TEKYIIEr0 KOHTPOJA yCICBACMOCTH, TIPOMEXKY TOUHOM
ATTECTAlUM 110 WTOTAM OCBOEHHs JUCLMIUIMHEI M y4eOHO-METOAMIECKOS obecrnieueHue
CaMOCTOATENHHOM PaboThl 00yJaroIErocs NPeACTaBICHbI B IIOJTHOM o0BeMeE.

Bu/IbI OLEHOYHBIX CPE/ICTB, BKIIIOYCHHBIE B MPEICTABICHHBIN (GOHI, OTBEYAIOT OC-
HOBHBIM TIpuHIHnIaM Gopmuposanus POC.

Pa3paGoTaHHbI ¥ MPEJCTABICHHBIA I OKCTIEPTH3LI (OHJI OLIEHOUHLIX CPE/CTB
PEKOMEHIYETCsl K MCTOJIB30BAHUIO B NPOIECCE TOATOTOBKH 0akajgaBpOB 10 YKa3aHHOMY
HAMpaBJIEHUIO IIOArOTOBKH.

IIpencemarens yueOHO-METOMMIECKOH [W
2

KOMHMCCHH HHCTUTYTA TPAHCIIOPTA U JIOTHCTHKH E.N.MBanoBa

| R

e

—



JIucT n3MeHeHHu U JOMOJTHEeH U

Jara u HOMep NpOTOKOJIa

3aceqaHus Kadeapsl [Toamuck
No Buasr nononnenuit u (xadenp), Ha KOTOPOM (¢ pacmudpoBKoif)
/11 VU3MEHECHU I OBLITM PACCMOTPEHBI U 3aBeYIONIECTO Kadeapoid
0/100peHbl U3MEHEHUS U (3aBenyronux Kadeapamu)

JOIIOJTHCHU A
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