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KoMmiekT OLCHOYHbIX MaTE€PHUAJI0B 110 JUCITUIIJIUHE
«MeTaindecKue KOHCTPYKIHUHN>

3agaHus 3aKPHITOr0 TUNA
3agaHus 3aKPbITOr0 TUINA HA BLIOOP NMPAaBUJIBHOTO OTBETA
Buvibepume ooun npasunvrwiti omeem

1. Ctanp — 910!

A) noaumep

b) xene3oyriepoaucThIii CIijiaB

B) koMIuiekcHbIN MaTepual

[IpaBunbHbIM OTBET: b

Komnerenuuu (uaauxaropsi): [TK-1, TIK-2, TTK-4

2. CpolicTBa, npeabsBisieMble K MmaTepuanaMm MK:
A) MIaCTUYHOCTH

b) TBepnocTh

B) ycToiiunBoCTh

[IpaBuiIbHBIN OTBET: A

Komnerenuuu (nuaukaropsi): [1K-1, T1IK-2, TIK-4

3. IIpu conepxkanun yrieponaa 6osee 0.6% cranu sBISIOTCS:
A) MaJIOYTJIEPOAUCTHIE

b) cpenneyrnepoaucteie

B) BeICOKOYTIEPOIUCTHIMU

[IpaBuibHBIN OTBET: B

Komnerenuuu (unaukatopsi): [TK-1, TIK-2, TTK-4

4. C235 — 510 0003HAYEHHE:!

A) kJj1acca IpOYHOCTH CTallu

b) mapku cranu

B) xaTeropuu craim

[IpaBuiIbHBIN OTBET: A

Komnerenuun (uaaukatopsi): [TK-1, TTIK-2, TTK-4

BaHaHl’lﬂ 3aKPbBITOI'0 TUIIA HA YCTAHOBJICHHE COOTBETCTBUA
Yemanosume npasuilbHoe coomeenmcmeue.

Kaoicoomy snemenmy nesoco cmonbya coomeemcmayenm mojibko 00UH 1eMeHm npa-
6020 cmoabua.



1. YcraHoBuTe COOTBETCTBHE MCXKOY oOnacTIMu INPUMCHCHUS CTPOUTCIBbHBIX KOH-

CTPYKLIMM:

1) Merannuyeckue A) IPUMEHSIOT ISl HPOMBIIIJIEHHBIX 3JaHUN

KOHCTPYKIIUHU

2) Konctpykumn w3 b) mepexpbITs rpakIaHCKUX 3aHHNA

AJIIOMHWHHUCBBIX CIIJIIaBOB

3) XKenezobetonnble B) mpUMEHSIOT AJi U3TOTOBJICHHS OTPa)XAAlOIIUX KOH-

KOHCTPYKIIUU CTPYKUHUI
IIpaBWJIBHBIN OTBET:
1 2 3
A B b

Komnerenuuu (uaaukaropsi): [TK-1, TIK-2, TTK-4

2. YCTaHOBUTE COOTBETCTBUE MEX/Y ONPEACIICHUSIMH B KJIaCCU(DHUKALUU CTPOUTENb-

HBIX CTaJICH:

1) Ilo cremeHn packKuc-
JICHUS

2) Ilo conepxaHuO yr-
nepoja

3) Ilo cocrosiHUIO TIO-
CTaBKa

[IpaBUIIbHBIN OTBET:

A) Kunsue
b) Manoyrnepoauctoie

B) Tepmoo6paboTanubie

1

2

A

b

Komnerenuuu (unaukatopsi): [TK-1, TIK-2, TTK-4

3. YcTaHOBUTE COOTBETCTBUE MEXAY HA3HAUCHUSIMH 3[JaHUM M UX YPOBHEM HaJCK-

HOCTHU:
1) Ckmamsl, OZHOITaXK-
HBIE KUJIbIE TTOCTPOMKH,
BPEMEHHbIC 3JaHUS U
COOPYKEHHSI CO CPOKOM
CITy>OBI 710 5 JIeT)
2) I'paxxnanckue 31aHus
3) CraguoHsI
IIpaBuUIbHBIN OTBET:

A) OTHOCSTCS K 31aHUSIM BTOPOTO YPOBHS HAJICKHOCTU

b) OtHOCATCA K 3AaHUSIM NIEPBOTO YPOBHS HAJICKHOCTU
B) OtHOCATCA K 34aHUSIM TPETHETO YPOBHS HAJIEKHOCTH

1

2

3

B

A

b

Komnerenuun (uaaukatopsi): [TK-1, TTIK-2, TTK-4




4, VY cTaHOBUTE COOTBETCTBUE MEXKTY JIEBBIM U MTPaBbIM CTOJIOIAMMU:

1) UYucnenneie 3Hade- A) CTaTHCTHYSCKUX JAHHBIX (PE3yJbTATOB HCITHITAHWIM)
HUs KoddurmenTa mpu ux 0o0pabOTKe METOJaMH TEOPHUU BEPOSTHOCTEH M
HaJIe’)KHOCTH T10 TEOPUU HAJEKHOCTHU

Marepuansy TpUHHMA-

IOTCSl B 3aBUCUMOCTH

2) Konkpernbie Bb) Ot cBOHCTB MaTepuana, HUX CTaTUCTHYECKOU
3HAYCHMUS U3MEHYMBOCTH, a TaKKe OT HECTaTUCTUYECKUX
HOPMATHBHBIX (akTOpOB, HAIPUMED, OT YPOBHS
XapaKTEPUCTHUK IIPOYHOCTH MaTepuaa.
ONPENEIAIOTCS Ha
OCHOBE
IIpaBUIIbHBIN OTBET:
1 2
b A

Komnerenuuu (unauxaropsi): [TK-1, TIK-2, TTK-4

3amaHus 3aKpPBITOr0 THIA HA YCTAHOBJICHHE NPABWJIBLHOW INOCJIEI0Ba-
TeJILHOCTH

Yemanosume npasulbHyro Nnocie008amelbHOCb.
Sanuwume npasuilbHyro nocie0o08amelbHOCb 6yK8 cjlesa Hanpaeo.

1. Yka3aTh nocneaoBaTebHOCTh TO00pa CEYEHUS MPOKATHON OaIKu:
A) BBINOJIHAIOT NPOBEPKY NPOYHOCTH OANIKU

b) onpenensercs TpeOyeMblii MOMEHT CONPOTHBIICHUS CCUCHHSI

B) o copramenTy noaouparoT Oavkaiimii 00ybInid HOMeEp OanKu

') BBIMOJIHSAIOT MPOBEPKY KECTKOCTH OATKH

[IpaBunbnbiii oTBET: b, B, A, T’

Komnerennuu (nuaukaropsi): [1K-1, TIK-2, TTIK-4

2. YkazaTb IOCIIeIOBATEIBHOCTD MOA00pPa CEYEHUSI COCTABHBIX OAJIOK:
A) onpenenstoTcs ycuins B 6anke

b) onpenensitor TpedyeMbiit MOMEHT CONTPOTHBIICHHS OaTKK

B) onpenensiercs Harpyska Ha 0anky

') onpenenstoT BHICOTY OaIKK

J1) KOMIIOHYIOT CEYEHUE.

[IpaBunbubiii otBeT: B, A, B, I', /]

Komnerenuuu (nuaukaropsi): [1K-1, T1IK-2, TTIK-4

3. Yka3arb nocie0BaTeIbHOCTh OJ00pa CEYEHUS CILUIOMHON KOJIOHHBI!

A) KOMIIOHYIOT CEUYE€HHUE

b) onpenensor pacueTHYIO JIIUHY

B) 3agaBmmch ruOKoOCThIO, ONMpEAEsaioT TpeOyemyro IUIoua/ib, paguyc HHEPIHH,
HIMPHUHY CEYEHUS




I') IlpoBepsitoT mogoOpaHHOE CeUEHUE MO TPEOOBAHUSIM OO YCTONIMBOCTH
[TIpaBunbHbI OTBET: b, B, A, I’
Komnerenuuu (unauxarops): [TK-1, TIK-2, TTK-4

4. YKazarp MOCIeI0BaTeILHOCTh MPOSKTUPOBAHUS 0a3bl CTUIONTHONW KOJIOHHBI
A) 10 MAaKCUMaJTLbHOMY MOMEHTY OTIPEACIISIOT TOJIIINHY TITUTHI

B) BEIYHCIISIOT M3ruOaroe MOMEHTHI Ha Pa3HBIX y9aCTKaX IUTUTHI

B) paccunThIBalOT HaNpsKEHUE MO/ ITMTOMN 0a3bl

I') onpenenstor TpeOyeMyto IJIOMIaab TUITMTHI 0a3bl

[TpaBunshsbiii oTBeT: I', B, b, I’

Komnerennun (uaaukaropsl): [TK-1, T1IK-2, T1K-4

3agaHus OTKPBHITOrO THIIA
3aaHuA OTKPBITOIO THIIA HA IONOJTHEHHE

Hanuwume nponywennoe cnogo

1. Pacuersl mo 1-oi rpynmne mpeaesbHbIX COCTOSHHI BBINOJIHSIOTCS Ha JCHCTBUE

paCcUETHBIX Harpy3o0K, a Mo 2-0My Ha JICVCTBHUE

[IpaBUIBHBIN OTBET: HOPMATUBHBIX
Komnerenuuu (nuaukaropsi): [1K-1, TIK-2, TIK-4

2. I'naBHble OaJKu OMUPAIOTCS HEMOCPEACTBEHHO HAa CTEHBI M KOJIOHHHBI,
BTOPOCTETICHHBIC - HA OanKwu.

[IpaBUIIbHBIN OTBET: IJIABHBIE

Komnerenuuu (unaukatopsi): [TK-1, TIK-2, TTK-4

3. Py4Hasi cBapka BBITIOJIHSETCS MIPU MOMOIIU , TUI U1 MapKa KOTO-
PBIX 3aBUCHUT OT MapKH CTajJd CBAPUBAEMBIX 3JIEMEHTOB, POJa CBAPOUYHOIO TOKAa U
MPOCTPAHCTBEHHOT'O MOJIOKEHUS 111Ba.

[IpaBUIBbHBIN OTBET: JIEKTPOJIOB

Komnerenuuu (unaukarops): [TK-1, TIK-2, TTK-4

4. T'enepasibHBIMU pazMepamMu (HEPMBI SIBISIFOTCS Y BBICOTA.
[IpaBunbHBIN OTBET: MPOJIET
Komnerenuun (uaaukatopsi): [TK-1, TTIK-2, TTK-4

3aaHusi OTKPBITOIO THUIIA ¢ KPATKUM CBOOOTHBIM OTBETOM
Hanuwume nponywenrnoe cnoso (cirosocouemanue)
1. MunumanbHas BbIcOTa Oanku hmin ONpenenseTcs W3 YCIOBUS OOCCICUCHUS

[IpaBUIBHBIN OTBET: )KECTKOCTHU / Tporuda
5



Komnerenuuu (uaaukaropsl): [TK-1, T1IK-2, T1K-4

2. [TporoHsl BOCIPUHUMAIOT HATPY3KY OT U TIIEPENAIOT €€ Ha CTPO-
MUIbHBIE (PEPMBI.

[IpaBUIBHBIN OTBET: MOKPHITHS / KPOBIIA

Komnerenuuu (unauxaropsi): [TK-1, TIK-2, TTK-4

3. I yMEHBIIICHUS TPYAOEMKOCTH U3TOTOBJICHHUST OAIOYHOM KIIETKH, OAKH HACTHIIA
¥ BCIIOMOTaTeIbHbIe OATKU OOBIYHO TPUHUMAIOT U3
[TpaBWIIBHBII OTBET: MPOKATHOTO MPOQHIIS / IPOKATHOTO BYTaBpa
Komnerennun (uaaukaropsl): [TK-1, T1IK-2, T1K-4

4. XKecTKoCTh 3aBUCHUT OT €€ BBICOTHI.
[IpaBuIbHBIN OTBET: OaJIKK / U3rUOAEMOTO AJIEMEHTA
Komnerenuuu (uaauxaropsi): [TK-1, TIK-2, TTK-4

33}IaHl/Iﬂ OTKPLITOI'0O THIIA C Pa3BEPHYTHIM 0TBETOM

1. Pemure 3amady. [IpuBeauTe NoJHOE pELICHUE 3a0aUH.

[IpoBepuTh HECYIIYIO CTIOCOOHOCThH CTHIKOBBIX CBAPHBIX IIIBOB.

Ucxonusie nannbie: ctans C390 (Ry=380 MIla= 38 kH/cm? ).

Pa3mepsl coenMHsAEMBIX JIUCTOB: IKMpUHA - a=30 cM, TonmuHa - t=1,60 cM. Kcumnus,
nerctBytomme B cthike: M=46 kH-m, N=200 xkH, Q=280 xH. [Ipunstes cBapky pyu-
Hy10 anekTpojom tuma I50A. v, = 0.9.

Bpems BoimonHenust - 30 MUHYT.

OxugaeMblid pe3ybTar:

Penienue:
Q l TQ
M.l M=
\-} ‘/’ \‘I‘ — N > m
W |/
N

CTBIKOBOI CBapHOM II0B HAXOIUTCS MoA Bo3aeiicTBueM ycuwnnii N, M, Q B clio)xHOM
HaIpPsHKEHHOM COCTOSTHUU. Hecymiasi cmocoOHOCTh Takoro IBa B 0OIIEeM ciiydae
ONPEAEIACTCS MTPUBEACHHBIMU HANPSHKEHUSIMU

O, =\/(0'N +oy ) +3-75 <L15R,, 7.
GN :lzlSRwy]/c

A, |-t
l,=a—-2t=30-32=268cm




[TpuHrMaeM BU3yalbHBI KOHTPOJb KauecTBa 1iBa, Toraa Rwy=0,85Ry=0,85-38=32,3
kH/cm?

oy =20 _ 466 7 323.09=2007" .
26,8-1,6 cm cm
z-Q = % < Rwsyc :
R, =0,58R,, =0,58-32,3= 18,73K—H2
oM
Ty = 280 —652—<1873 0,9=16,85— rt
42,88 cem? cem’?
M 6-M
On = V\T I t wy7/c
2
oy = w = 24,01K—h£ < 29,07ﬂ2
26,8°-1,6 cm cM
_ (4,624,017 +3-6,52? =30,81%%% <115.29,07 = 33,43 %L
CM CM

OTBeT: HeCYyIIyIO CIOCOOHOCTh CTHIKOBOT'O CBAPHOTO I11Ba 00€CIIeUeHA.
Komnerenuuu (uaauxarops): [TK-1, TIK-2, TTK-4

2. Pemnre 3amauy. [IpuBennute noiHOE pelieHUE 3a1a49H.
Paccuutath coeaunenue auctoB u3 cranu C235 Ha 00aTaX HOPMAIbHOW TOYHOCTH,
pacTsaHyTol oceBoi cuiioit N.
HcxonHbie TaHHBIE:
N=600 xH, nuamerp 6onToB - 0=18 MM, ToNIMHA COCAMHIEMBIX JTUCTOB -1;=20 MM,
TonmuHa Hakiaagok - t,=12 mm. Kmacc mpounoctu 6ontoB 4,6, Rps=150 mlla=15
kH/em?, yp=0,9. Rpp=430 mITa=43 kH/cm?, B 3aBrucumoctu ot Ry=360 mI]a.
Bpewms BoinonHeHus - 30 MUHYT.
OxugaeMblid pe3ybTar:
Pemenue:
OmnpenensieM HECYIIYIO CIIOCOOHOCTBIO OJTHOTO 00JITa U3 YCIIOBUSA Cpe3a
Nb :Rbs'yb'A'ns
d® 31418

A= =— = 254cM
4 4

Ns=2

N, =15-0,9-2,54-2 =6858«H

OrnpenensieM HECYIYI0 CIIOCOOHOCTh OJIHOTO 00JITa U3 YCIOBUSI CMSITUS JINCTOB.

N, =Ry -7,-d- Dt

N, =43-0,9-18-1,2=8359kH

N™" =6858xH

OmnpenenseM TpedyeMoe Yrciio O0ITOB Ha MOTYHAKIAAKE IO MUHUMAIILHON HECYIIen
CIIOCOOHOCTH:



N 600
Ny 2 i = ~

N, 68,58
[IpoBepsieM MPOYHOCTH JKMCTOB (WJIM HAKIAJO0K), OCIA0JECHHBIX OTBEPCTUSIMHU IOA
OOJITHI:

o= N <R, 7.

2A,
rae An — IIOMIaAb JUCTOB HETTO.
A =5.2=10cm’

I, =1, - A, =26-10=16c¢cm
AT =11t =16-1,2=19,2 oM’
o =ﬂ =15,62£2 < 24E2
2-19,2 cM cM
OTBeT: B COeAMHEHUH MIPUHATO 9 OOJTOB Ha OJTHOM MOTYHAKIIAJIKe.
Komnerenuuu (unauxaropsi): [TK-1, TIK-2, TTK-4

3. Pemure 3amady. [IpuBeauTe NOJHOE pellICHUE 3aJa4H.
PaccunraTth coequHeHHe JMCTOB Ha BBICOKOIMPOYHBIX O0ONTaX, PacTIHYTOE OCEBHIM
ycuimeM N.
HcxonHble 1aHHBIE:
N=6000 kH, nquametp 60110B - d=18 MM (Apn=1,92 cM?, ¥,=0,9), ToILUMHA COETUHS-
€MBIX JIUCTOB - 1,=20 MM, TOJIIIMHA JINCTOB HAKIAJIOK - ;=12 mMm. [IpuHATE OGOJTHI,
W3TOTOBJICHHBIE W3 HU3KoJerupoBaHHOH ctamu 30X2HM®A, torma Rpy;,n=1350
kH/cm?. Koospdumuent tperus p =0.58 (mpuHMMaeM croco6 o6paboTku apobec-
TPYWHBIH, CIOCOO pEryJIMpPOBaHUS HATSXKEHUS OOJNTOB MO MOMEHTY); Yn=1,35, mpu
CTaTUYECKOW HATPy3KH.
Bpewms BeinonHenus - 30 MUHYT.
OxugaeMblid pe3yJIbTar:
Pemienue:
JlnameTpbl OTBEpCTUI MMPUHUMAIOTCS Ha 1-6 MM OoJIbIle THaMETPOB OOJITOB.
CoenrHEeHMST HA BBICOKOIPOYHBIX 00NTaxX pabOTalOT ¢ MCIOJIB30BAHUEM CHJI TPCHUS
MEXKTy JIICTaMH, CO3/IaBaeMbIX HATsHKEHHUEM OOJITOB IIPH 3aKPYYHMBAHUH TacK.
PacuetrHoe ycuine, KOTOpOe MOKET OBITh BOCIIPUHSATO OJTHOM IMOBEPXHOCTHIO TPEHUS
COCIIMHSEMBIX DJIEMEHTOB, CTSHYTHIX OJIHUM BBICOKOIIPOYHBIM OOJITOM, HAaXOJIUTCS
o gopMmyie:
Q,, = Ron 70 - A 1
7h

I:abh = 0’7R‘oun
R,, =0,7-1350=945xH/cm’
0, = 945.0,9-1,92-0,58

g 135
KomnuecTBO BBICOKOIPOYHBIX OOJTOB Ha MOJIOBHHE CTHIKA!

=70157«H



N 6000
ky,Q, 2170157
OTBeT: B COEAMHEHUN MMPUHSITO 5 OOJITOB HA OJTHOM MOJIyHAKIaIKe.
Komnerenuuu (unaukaropsi): [TK-1, TIK-2, TTK-4

n, 4,27, mpuanmaem N, =5t

4. Pemute 3anauy. [IpuBenuTe nojiHOE pelieHre 3a/1auu.
[Togo6parh TONIMIMHY HACTUJIA U €rO MPOJIET MPHU 3aJ]aHHOM PaBHOMEPHO pacipejie-
JICHHOM BPEMEHHOM Harpy3ke Ha HacTwi p, =235 klla.

Bpewms BeinonHenus - 20 MUHYT.
OxumaemMblid pe3ysbTar:
Pemenue:

2.06x10°

1-0.3
1, 4x120[ 72x2.26x10°
— = 1+

E =2.26x10° MIla.

t 15 150* x 23.5

><103j ~140 .
Ortset: Hasnawaem:t, =6 mm; |, =0.8 m.

Komnerennuu (nuaukaropsi): [1K-1, TIK-2, TIK-4



3K¢l’lepTHOC 3aKJII0YEeHHue

IIpencraBnennslit GoHI OLEHOUHBIX cpencTB (najee — ®OC) no pucrumnHe
«Mertamnieckre KOHCTpYKIHM» cootBeTcTByeT OIOC BO.

Ipennaraembie GOpMBI U CpesiCTBa TEKYIIEro M IPOMEKYTOYHOTO KOHTPOJIS
a/IeKBaTHBI LEJIM U 3a/ia9aM peau3aliiil OCHOBHOH MPO(eCCHOHANBHOMH 06pa3oBa-
TeJBHOH MPOrpaMMBbl I10 Hampasyienuro moArorosku 08.03.01 Crpoutenscrso.

OreHo4HBIe cpencTBa JUIs TEKYIErO KOHTPOJS yCIIeBAeMOCTH, IIPOMEXXYTOY-
HOH aTTeCTalluH [0 UTOTaM OCBOCHHs AMCLMILIHHBI IIPEICTABIEHB B IONHOM OGbe-
Me.

BHJIBI OLIEHOYHBIX CPE/ICTB, BKIIOYEHHbIE B IIPEACTABIICHHBIN (GoHn, oTBeYarOT
OCHOBHBIM IpuHIMIIaM ¢popmuposanus OOC.

Pa3paboTaHHbli ¥ NpeJICTABIEHHBIA I SKCIIEPTU3BI GoHI oLEHOYHBIX
CPEACTB PEKOMCH/YETCs K MCIONB30BAHMIO B NMPOIECCE IOATOTOBKH 00YYaromuxcs
I10 YKa3aHHOMY HallpaBJIEHHIO.

Ipencenarens y4eGHO-METOAMIECKONH KOMUCCHI
UHCTUTYTa CTPOUTEIILCTBA, APXUTEKTYPEI H
XKUJIAIITHO-KOMMYHaJIbHOT'O X03sIiICTBa Pemens B.U.
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JIncT n3MeHeHn U JOTNOJIHEHUN

/o

Bunaer nonomHenuit n
VU3MEHEHHUU C YKa3aHUEM
CTpaHMI]

JlaTta 1 HOMEp IPOTOKOJIA
3acemanust kadeapsl (Ka-

denp), Ha KOTOPOM ObLIH

PacCMOTPEHBI ¥ OJJOOPEHBI
W3MEHEHUS U IONIOJIHCHHUS

[Toamucs (c pacmmd-
POBKOI1) 3aBeyIOIIIe-
ro kadenpoii (3aBe-
AYIOIUX Kadeapamn)
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