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KoMIu1eKT 0LleHOYHBIX MATEPHUAJIOB 0 JUCIUILINHE
«MeTtanuyeckne KOHCTPYKIIHN

3ajanusi 3aKPbITOT0 THIIA
3aaHus 3aKPHITOr0 THIIA HA BHIOOP NPABUJIBLHOIO OTBETA
Buibepume ooun npasunvhwiti omeem

1. Crasnib — 310!

A) noaumep

b) sxene3oyriepoaucThIil CIijiaB

B) xom1iekcHbI MaTepuan

[IpaBuinbHbIil OTBET: b

Komnerenuuu (uuaukaropst): [1K-1, TIK-3, TTK-7

2. CpoiicTBa, npeabsBisieMblie kK MaTepuanam MK:
A) TUTACTUYHOCTH

b) TBepnocTh

B) ycroiiuuBocTh

[IpaBuibHBIN OTBET: A

Komnerenuun (muaukaropst): [1K-1, T1IK-3, TTK-7

3. Ilpu conepxxkanuu yraepoaa 6oiee 0.6% cranu sBIASIOTCS:
A) ManoyriepoaucTbie

b) cpenneyrinepoaucteie

B) BbICOKOYTIIEpOAUCTHIMU

[IpaBunbHbIii OTBET: B

Komnerenuun (nuaukaropsi): [1K-1, TIK-3, TTK-7

4. C235 — 310 0603HAUEHUE:!

A) KJ1acca IPOYHOCTHU CTANIU

b) mapku cranu

B) kareropuu cranu

[IpaBuiIbHBIN OTBET: A

Komnerenuun (uuaukaropst): [1K-1, TIK-3, TTK-7

33I[aHl/Iﬂ 3aKPLITOI0O THIIA HA YCTAHOBJICHUE COOTBECTCTBUSA
Ycemanosume npasuilbHoe coomeenmcmeue.

Kaoicoomy snemenmy nesoco cmonboya coomeemcmeayem mojibko 0OUH dleMeHm npa-
6020 cmooya.



1. YcranoBuTe COOTBETCTBUE MEXIY OOJACTSIMH MPUMEHEHUS CTPOUTENIBHBIX KOH-

CTPYKLHM:

1) Meramueckue A) [IpuMeHSIOT 1711 TPOMBIIICHHBIX 31aHUM

KOHCTPYKIIUU

2) Koucrpykumu wu3 B) [lepekpoiTrs rpakIaHCKUX 30aHHUI

AJIIOMHWMHHCBBIX CIIJIIaBOB

3) XKenezobetonnbie B) [IpuMeHSIOT JUisi U3rOTOBIICHUS OTPAXKIAIOIIMX KOH-

KOHCTPYKIIUHU CTPYKLHN
IIpaBWIbHBIN OTBET:
1 2 3
A B b

Komnerenuuu (uuaukaropst): [1K-1, TIK-3, TTK-7

2. YcTaHOBUTE COOTBETCTBHE MCIKOY OIIPCACICHUAMU B KJIaCCI/I(i)I/IKaHI/II/I CTPOUTCIIb-

HBIX CTaJICH:

1) o cTemenu packuc-
JIeHUs

2) Tlo coxepaHHUIO yT-
aepoja

3) Ilo cocTosHHIO TO-
CTaBKa

[IpaBUIBHBIN OTBET:

A) Kunsimue
b) Manoyrnepoaucteie

B) Tepmoob6paboTanubie

1

2

A

b

Komnerenuun (nuaukaropsi): [1K-1, TIK-3, TTK-7

3. YCcTaHOBHATE COOTBETCTBHE MEXIY HAa3HAUCHUSMHM 3[IaHUM U UX YPOBHEM HAJCK-

HOCTH:
1) Cknagpl, OZHOITAXK-
HBIE KUJIbIE TIOCTPOMKH,
BPEMEHHBIC 37aHUS U
COOPY)KEHHSI CO CPOKOM
CITy 0Bl 710 5 J1eT)

2) I'paskmanckue 3qaHus
3) CtaguoHsI
IIpaBUIbHBIN OTBET:

A) OTHOCSTCS K 3IaHUSIM BTOPOTO YPOBHS HAJIEAKHOCTH

b) OTtHOCSTCA K 31aHUSIM TIEPBOTO YPOBHS HAJIE)KHOCTU
B) OTHOCSTCA K 31aHUSIM TPETHETO YPOBHS HAJIEKHOCTU

1

2

3

B

A

b

Komnerenuuu (nanukatopsl): [TK-1, TTIK-3, TIK-7




4. YCTaHOBUTE COOTBETCTBHE MCXKY JICBBIM U ITPABbIM CTOH6HaMI/I:

1) UYwucneHHble 3Haue-
HUA K03 durmeHTa
HA/ISKHOCTH TIO
MaTepualy IMpUHUMa-
IOTCSl B 3aBUCUMOCTH

A) CraTuCTHYECKUX JaHHBIX (pPe3yJIbTaTOB UCIIBITAHUN)
npu ux oOpaboTKe METOJlaMU TEOPUH BEPOSITHOCTEU U
TEOpUU HAJEKHOCTU

2) Konkperusie B) Ot cBolicTB MaTepuana, HX CTATUCTUYECKOU
3HA4YCHUSA W3MEHYMBOCTH, a TaKke OT HECTATUCTUYECKHUX
HOPMAaTHBHBIX (dakTopoB, HAIPUMED, OT YPOBHS
XapaKTEPUCTHUK IIPOYHOCTH MaTEpHAIa.
OIPENEIAIOTC Ha
OCHOBE
[IpaBUIBbHBIN OTBET:
1 2
b A

Komnerenuuu (uuaukaropst): [1K-1, TIK-3, TTK-7

3aganusa 3aKPLITOI0 THIIA HAa YCTAHOBJICHHE HpaBHJIbHOﬁ nmoc;jieaoBa-

TCJIBHOCTH

Yemanosume npasuilbHyro NnoC1e008amMelbHOCHb.
Sanuwume npasuibHyro nocie008amelbHOCb 6yK6‘ cjlesa Hanpaeo.

1. Vka3aTh mocneaoBaTebHOCTh T0I00pa  CEYeHHS MPOKATHON OaJIKu:
A) BBITIOJIHAIOT MPOBEPKY MPOYHOCTH OaTTKU

B) onpenensercs TpeOyeMblii MOMEHT COITPOTHBIICHHUS CEUCHHUS

B) o copramenTy noaouparoT Oivkaiimii 00ibIInKA HOMEpP OaIKu

') BBIOJIHSAIOT POBEPKY KECTKOCTH OATKH

[IpaBunbHbiil oTBeT: b, B, A, T’

Komnerenuun (unaukaropst): [1K-1, TIK-3, TTK-7

2. YkazaTh IOCJIEIOBATEIbHOCTh MO100pa CEUECHHSI COCTABHBIX OAJIOK:
A) onpenenstorcs yCuius B 0ake

b) onpenensitor TpeOyeMbIii MOMEHT CONPOTUBIICHUS OANKK

B) onpenensiercs Harpy3ka Ha OaJIKy

') onipenensitoT BBICOTY OaKu

J1) KOMIIOHYIOT CEYEHUE

ITpaBunbhbiii oTBeT: B, A, b, I', /]
Komnerenuuu (nunukatopst): [TK-1, TIK-3, TTK-7

3. Yka3arb nocieaoBaTeIbHOCTh O00pa CEYEHUS! CILTOIIHOM KOJIOHHBI:

A) KOMIIOHYIOT CEUYEHHE

b) onpenensitor pacueTHYIO JIIUHY
B) 3amaBmmch ruOKOCTBIO, OMPENENSIOT TPEOyeMyIO IUIOIIAb, PAJAYC HHEPIHH,

HIUPUHY CEUEHUS




') mpoBepsitoT mogo0paHHOE CeueHue Mo TpeOOBaHUIM O0IIeH YyCTONYUBOCTH
[IpaBunbHbiil oTBET: b, B, A, T’
Komnerennuu (naaukatopsl): [TK-1, TIK-3, TTIK-7

4. Ykazarb M0oCjIe10BaTeIbHOCTh MPOESKTUPOBAHUS 0a3bl CILIONTHONW KOJIOHHBI
A) 10 MaKCUMaJIbHOMY MOMEHTY OTIPEEISIIOT TOJIIIUHY ITUTHI

b) BBIYMCISIOT M3rudaronme MOMEHTBI Ha Pa3HbIX y4acTKaX IUTUTHI

B) paccunThiBalOT HapsDKEHUE O TUTUTON Oa3bl

') onpenenstoT TpeOyemMyto IIonaab IIUThI 0a3bl

[IpaBunbnsiii otBet: I, B, b, I'

Komnerenuuu (naaukatopsl): [TK-1, TIK-3, TTIK-7

3aaHuA OTKPBITOI0 TUIIA
3a1aHuA OTKPBITOrO THUIIA HA IONOJTHEHHE

Hanuwume nponywennoe cnoso

1. Pacuersl mo 1-oii rpynme MpeaeibHbIX COCTOSHHUM BBHITIOJHSIOTCS Ha JCHCTBUE

pacyeTHBIX Harpy3o0K, a Mo 2-oMy Ha JICIICTBHE

[IpaBunbHBIN OTBET: HOPMATUBHBIX
Komnerenuuu (uanukatopsl): [TK-1, TIK-3, TTIK-7

2. T'nmaBHple Oanmku OMUPAIOTCS HEMOCPEICTBEHHO HA CTEHBI U KOJIOHHBHI,
BTOPOCTEIECHHBIE - HA
[IpaBUIBHBIN OTBET: IJ1aBHBIE OAJKU

Komnerenuun (nuaukaropsi): [1K-1, TIK-3, TTK-7

3. Py4Hasi cBapka BBIMIOJHSAETCA MPU MOMOLIU , THI © MapKa KOTO-
pPBIX 3aBUCHUT OT MApKH CTajJl CBApPUBAEMBIX 3JIEMEHTOB, POJa CBAPOYHOIO TOKAa U
MPOCTPAHCTBEHHOTO MOJIOKEHUS 111Ba.

[IpaBUIIBbHBIN OTBET: JIEKTPOJOB

Komnerenuuu (nanukatopst): [TK-1, TIK-3, TTK-7

4. T'enepasibHbIMU pazMepaMu (HepMBbI SIBISIFOTCS U BBICOTA.
IIpaBubHBIN OTBET: MPOJIET
Komnerenuun (uuaukaropst): [1K-1, TIK-3, TTK-7

3aaHusi OTKPBITOrO THUINA ¢ KPATKUM CBOOOTHBIM OTBETOM
Hanuwume nponywennoe cnogo (cnosocouemanue)

1. MunumanbHass BbICOTAa Oandku Nmin ONpemenseTcs W3 YCIOBUS OO0CCIICUCHUS

[TpaBUIIbHBII OTBET: )KECTKOCTH / mporuda
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Komnerenuuu (nunukatopst): [TK-1, TIK-3, TTK-7

2. [IporoHBI BOCIPUHUMAIOT HAarpy3Ky OT U TIepPEIaloT €€ Ha CTPO-
WIBHBIE PEPMBI.

[TpaBUIIbHBIN OTBET: MOKPHITHS / KPOBJIU

Komnerennuu (naaukatopsl): [TK-1, TIK-3, TTIK-7

3. Jl;1st yMEHBIIICHHSI TPYI0EMKOCTH U3TOTOBJICHUS OAIOYHON KIIETKH, OaTKi HaCcTHJIa
¥ BCIIOMOTATEIbHbIC 0aTKi OOBIYHO MPUHUMAIOT W3
[TpaBMIIbHBII OTBET: MPOKATHOTO MPOQUIIS / TPOKATHOTO IBYTaBpa
Komnerenuuu (naaukatopsl): [TK-1, TIK-3, TTIK-7

4. XecTtkocTh 3aBUCHUT OT €€ BBICOTHI.
[IpaBunbHBIN OTBET: OaIKK / M3rHOAEMOTO PJIEMEHTA
Komnerenuuu (uuaukaropst): [1K-1, TIK-3, TTK-7

3aaHus OTKPBHITOIO TUIA C PA3BEPHYTHIM 0TBETOM

1. Pemnre 3amavy. [IpuBeauTe nojHOE pelIeHUE 3a1a4u.

[TpoBepuTH HECYIYIO CHOCOOHOCThH CTHIKOBBIX CBAPHBIX IIIBOB.

Ucxoansle nannble: cranbs C390 (Ry=380 MIIa= 38 kH/cm?).

Pa3mepsl coennHsieMbIX TUCTOB: mMpuHaA - a=30 cMm, ToiamuHa - t=1,60 cm. Ycunus,
neiictBytomue B ctoike: M=46 kH-m, N=200 xH, Q=280 xH. IIpunsate cBapky pyd-
HYI0 251ekTpooM trma D50A. v, = 0.9.

Bpewms BeimonHeHus - 30 MUHYT.

OxugaeMblid pe3ysbpTar:

Penienue:
S0

=

CTBIKOBOM CBapHOI OB HAXOAUTCS MO Bo3aecTBUEM ycuinii N, M, Q B ClI0)KHOM
HaIpsLKEHHOM cocTosiHUU. Hecymas crmocoOHOCTh Takoro ImBa B OOIIEM cliydae
OIIPEIEIISICTCS MPUBEICHHBIMU HAIIPSXKEHUSIMU:

np
N N
Oy :_:_.SRwyyc

|, =a—-2t=30-32=26,8cm



[TpuHrMaeM BU3yalbHBIN KOHTPOJb KauecTBa miBa, Toraa Ry,=0,85Ry=0,85-38=32.3
kH/cm?

oy =—20__ 4661 3230920075
26,8-1,6 com cm
Z-Q = % < Rws7/c 1
R,. =058R,, =058-323=1873"2
(677}
7o =20 652" _1873.09=-1685""1
42 .88 cm cMm
M 6-M
T T, T
2
oy = 22010 _ g 015 290742
26,8°-1,6 com cm
7, =[(4,66+24,01)" +3-6,52° =30,81 % <1.15.29,07 = 33,4372
” cm’ cm®

OTBeT: HECYILYIO CIIOCOOHOCTh CTHIKOBOTO CBAPHOIO I1IBa 0OECIIeUeHa.
Komnerenuuu (nanukatopsl): [TK-1, TIK-3, TTIK-7

2. Pemute 3anauy. [IpuBenute nojaHoe pemieHue 3aauu.

Paccuutate coenunenue nuctoB u3 cramum C235 Ha 60aTaX HOPMAIHHOM TOYHOCTH,

pacTssHyTOi oceBoi cuioi N.

HcxonHble TaHHBIE:

N=600 xH, nuamerp 6onToB - d=18 MM, ToNIMHA COCAMHIEMBIX JTUCTOB -1;=20 MM,

TonmuHa Hakiaagok - t,=12 mm. Kmacc mpounoctu 6ontoB 4,6, Rps=150 mlla=15

kH/cm?, yp=0,9. Rpp=430 mITa=43 xH/cm?, B 3aBucumoctn ot Ry=360 mI]a.

Bpewms BeimonHenus - 30 MUHYT.

OxugaeMblid pe3ysbpTar:

Pemenue:

OmnpenensieM HECYITYIO CIIOCOOHOCTBIO OJTHOTO 00JITa U3 YCJIOBUS Cpe3a

N, =Ry 7, - A-Ng

ad? 314187
i

Ns=2

N, =15-0,9-2,54-2 =68,58 kH

OmnpenenseM HECYIIYIO CIIOCOOHOCTh OJHOTO 00JITA U3 YCIOBUS CMSITHS JIMCTOB.

N, =Ry 7 -d- Dt

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

N™ = 68,58 xH

OmnpenensieM TpedyeMoe 4nciio O0ITOB HA MOJTYHAKIAAKE IO MUHUMAJIbHON HECyIlen

CIIOCOOHOCTH:

A=

= 2,54 cm?



S N 600
p = ~
N," 68,58
[TpoBepsieM MPOYHOCTH JMCTOB (MM HAKIAJIOK), OCIAOJICHHBIX OTBEPCTHUSMHU ITOJ
OOJITHI;

91T

o=——=>2>X

2A,
rae An — IUIoIanb JIMCTOB HETTO.
A =5.2=10cm*

ome

I =| —A =26-10=16cm

AT ="t =16-1,2=19,2 cm®
_ 000 _j5ep K o <H
2-19,2 cM cM
OTBeT: B COeAMHEHUU MPUHSITO 9 O0JITOB HAa OTHON MOJIYHAKIIAIKE.
Komnerenuuu (uuaukaropsi): [1K-1, TIK-3, TTK-7

Ry'yc

o

3. Pemure 3amavy. [IpuBeaure nojiHOE pelICHUE 3a0aUH.
PaccuntaTh coequHEHUE JIUCTOB HAa BBICOKOMPOYHBIX 0O0JTaX, pacTIHYTOE OCEBHIM
ycunueM N.
HNcxonnpie TaHHBIC:
N=6000 xH, quameTp 60110B - d=18 MM (Apr=1,92 cM?, ¥,=0,9), TonmMHA COETUHS-
€MBIX JUCTOB - {,=20 MM, TOJIIMHA JUCTOB HaKIAIOK - t,=12 mMm. ITpuHATE OONTHI,
W3TOTOBJICHHBIE M3 Hu3KoJerupoBanHor cramu 30X2HM®A, Torma Rpu,n=1350
kH/cm?. Kooddumuent tpenus p =0.58 (mpuammaeM crocod o6paboTku mpodec-
TPYWHBIN, CIOCOO pPEryIMpOBaHUsI HATSHKEHUS OOJITOB MO MOMEHTY); Yn=1,35, mipu
CTaTUYECKOW HArpy3KH.
Bpewms BoinonHeHus - 30 MUHYT.
OxugaeMblid pe3yabTar:
Pemenue:
JluaMeTpsl OTBEPCTHI MPUHKUMAIOTCS Ha 1-6 MM OoJbIIe TMaMeTpOB OOITOB.
CoenvHeHMsT HAa BBICOKOMPOYHBIX 00iTax pabOTalOT ¢ MCHOJIB30BAHUEM CHUJT TPEHUS
MEXy JIICTaMH, CO3/IaBa€MbIX HATsKEHHUEM OOJITOB IIPH 3aKPYUYHMBAHUU TacK.
PacuetHoe ycuiie, KOTOPOE MOKET OBITh BOCIIPUHSATO OJTHON MOBEPXHOCTHIO TPEHUS
COCIMHSIEMBIX 3JIEMEHTOB, CTSHYTBIX OJIHUM BBICOKOIPOYHBIM OOJITOM, HAXOIUTCS
o ¢opmyiie:
Q, = Ron 7 - A #

7h

R,, =0,7R,,,
R, =0,7-1350 = 945 kH/cm?
©945.0,9-1,92-0,58
Qon = 135
KomnuecTBo BBICOKOITPOYHBIX OO0JITOB Ha ITOJIOBUHE CTHIKA:

=701,57 xH



N 6000
n, = = =4,
ky.Q,, 2-1-70157
OTBeT: B COEAMHEHUH MPUHSTO 5 O0JITOB HAa OJTHOM MOJIyHAKIIAIKE.
Komnerennuu (naaukatopsl): [TK-1, TIK-3, TTIK-7

27 , mpuarMaemM N, =5t

4. Pemute 3amauy. [IpuBenure noaHoe peiieHue 3a1auu.

[TonoOpaThk TONIKMHY HACTHUJIA M €TO MPOJIET MPH 33JaHHON PaBHOMEPHO paclpesie-

JIEHHOM BPEMEHHOM Harpy3ke Ha HacTwi p, = 23.5 klla.

Bpems BeimonHeHus - 20 MUHYT.

OxugaeMblid pe3yJbpTar:

Pewenue:
2.06x10°

El = —2

1-0.3
1, 4><120[ 72x2.26x10°
- = 1+

—2.26x10° MITa.

t, 15 150* x 23.5
Orser: Haznawaem:t, =6 mm; |, =0.8 m.
Komnerenuuu (uuaukatopsi): [TK-1, TTK-3, TTK-7

xlOSJ ~140 .



JIKCnepTHOE 3aKII0YCHHE

[Ipencrasnennsiit Goun oneHounsix cpencts (nanee — ®OC) mo pucHHIHEE
«Merannugeckue KoHCTpyKuum» coorBercTByer GPI'OC BO.

[Ipennaraembie pOpMBI U CpeCTBA TEKYLIEro M MPOMEKYTOYHOIO KOHTPOJIS
aJIeKBAaTHBI LEeJAM M 3aJla4aM pealu3allié OCHOBHOH mpodeccroHanbHol 06pasopa-
TEJIbHOM MPOrpaMMBl 110 HanpageHuio noarorosku 07.03.01 Apxurekrypa.

OueHouHBIe Cpe/CTBA I TEKYLIEro KOHTPOJIS YCIEBAEMOCTH, MPOMEKYTOYU-
HOI aTTeCTalHH 110 UTOr'aM OCBOCHHMA AMCLMILUIMHBI IPEJICTABIIEHb! B MOJHOM 00be-
Me.

Bu/ibl OLEHOYHBIX CpeJICTB, BKIIOYEHHBIE B IPEACTABICHHEIH (OH, OTBEYAIOT
OCHOBHBIM npuHIMnam popmuposanus POC.

PaspaboTanupiii M NpeACTaBICHHBIH Ul SKCEpTH3Bl (OHJ OIEHOYHbIX
CPEACTB PEKOMEHAYETCs K MCIONb30BaHMIO B TIpoLecce MOArOTOBKH 00ydaoImuxcs
110 yKa3aHHOMY HarpaBlIeHHIO.

Ilpencenarens y4eOHO-METOMYECKON KOMUCCHH
HHCTHTYTa CTPOUTEILCTBA, APXUTEKTYPHI U
KUITHIHO-KOMMYHAITBHOIO X035HCTBA Pemens B.M.
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JIncT n3MeHeHn U JOTTOJTHEHU I

/o

Bunaer nonoanenuii u u3-
MEHEHUM C YKa3aHUEM
CTpaHMI]

Jlata 1 HOMEp MPOTOKOIIA
3acenanus kadeapsl (Ka-

dbenp), Ha KOTOPOM OBLTH

PacCMOTPEHBI B 0I00PEHBI
W3MEHECHUS U TIOTIOJTHCHHUS

[Toanucek (¢ paciud-
POBKO{) 3aBeIyFOIIIe-
ro kadenpoii (3aBe-
IyIOIMUX KadeapaMu)
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