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1 Ilenu u 3a0auu oceoenus OuCUUnIUHBL

Ilenu:  HayuuTh  CTYACGHTOB  IPOEKTUPOBaTb  TEXHUYECKH  LI€IecO0Opa3HbIe
XKene300eTOHHbIE M KaMEHHBIE KOHCTPYKIMHM TMPOMBIIUICHHBIX W TPaXIAHCKUX 3aHUN U
COOpPY)KEHHH, OTBeuarolmue TpeOOBaHUAM MPOYHOCTH, IKECTKOCTH, TPEIIMHOCTOUKOCTH,
JIOJITOBEYHOCTH U SKOHOMUYHOCTH.

3adauu. 1aTh CTYIACHTAM IIPAKTUYECKHUE HABBIKM II0 pPacdyeTy M KOHCTPYUPOBAHHIO
XKene300€TOHHBIX M KAaMEHHBIX KOHCTPYKLIMH C HCIOJIBb30BAHHUEM CPEJICTB BBIUMCIUTEILHON
TEXHUKH, HCIOJb30BAHUIO HOPMATHBHOW, CIPAaBOYHOM M TEXHHYECKOM JIMTEpaTypBHl.
O3HAaKOMUTH C OCHOBHBIMHU TEHICHLUMSIMHM pa3BUTHS M NEPCIEKTHUBAMM IPUMEHEHUs
KeNe300€TOHHBIX M KAMEHHBIX KOHCTPYKIMH B HIPOMBIIUICHHOM M IPaXJIaHCKOM
CTPOUTEIILCTBE.

2 Mecmo oucuyunnunst 6 cmpykmype OOII

HI/ICHI/IHHI/IHa «Kene300eTOHHBIE U KAMEHHBIE KOHCTPYKIHUHU» OTHOCUTCA K BapHaTHBHOﬁ
HacCTH.

Jlorndeckn U METOAUYECKHU CBSI3aHHA C JUCHUINIMHAMHU «TexHoJornyeckue IIpouUeCChl B
CTPOUTCIILCTBE, «CTpOI/ITCJH)HI)IC MaTcpuruaibl», «CTpOI/ITeJH)Haﬂ MCXaHHUKa».

3 Komnemenuyuu odyuarouwezocs, popmupyemoie 6 pe3yiomame 0C60€HU OUCUUNTUHDL
[Ipouiecc n3yueHus: AUCUUILITUHBI «Kene300eTOHHbIE U KaMEHHbIE KOHCTPYKLIUN

HaIIpaBJICH HA (bOpMI/IpOBaHI/Ie CJICAYHOIIUX KOMHGTCHHI/Iﬁi

Kon
Coneprxkanre KOMIETEHIIUN
KOMITCTCHITHH
OITK-1 Crnoco0eH pemiath NPUKIAAHBIE 33/1a4l CTPOU-TEIBHON OTpPACiH, UCIOJIb3Ys
) TEOPHUIO U METOJIbI (PYHAAMEHTaIbHBIX HAYK
CrnocoOeH omnpenensiTh He0OXOAUMBINA TEXHOJIOTHYECKUH TIPOIECC, MaTePHAIIbI
I1K-3 U TPOU3BOJACTBEHHBIC MOITHOCTH JIJIi TTPOU3BOJACTBA OETOHHBIX CMECEH ¢
HAaHOCTPYKTYPHUPYIOIIMMHA KOMITOHCHTAMHU
Cnoco0eH OCyLIECTBISITh KOHTPOJIb 33 XOA0M BBIMOJTHEHUSI IPOEKTHBIX
1IK-4 paboT, MPOBOUTH COTIIACOBAHUS U cjauy padoOT 3aKa34lKy, OPraHH30BbIBATh
1 OCYILIECTBISTH aBTOPCKUN HAA30p 3a COOTIOICHUEM MPOEKTHBIX PeleHui

B PE3YyabTaTe OCBOCHUA AUCHUIIIMHBI O6yanOH_II/II‘/’IC$I JOJIKCH:

— (U3BMKO-MEXaHWYECKHE CBOWCTBA OETOHA, CTAlbHOW apMarypel W
)Kele300eToHa;

— O0COOEHHOCTH  COINMPOTHBIICHHS  JKEJI€300€TOHHBIX  JJIEMEHTOB  IPH
paSJ’II/I‘IHBIX HaprI)KeHHBIX COCTOSHHSX,

— OCHOBBI TMPOCKTUPOBAHUS IKEJIE300CTOHHBIX 3JIEMEHTOB C Ha3HAYCHUEM
ONTUMAJILHBIX Pa3MEPOB UX CEYCHUN U apMUPOBAHMS HA OCHOBE MPUHSATON
KOHCTPYKTUBHOI CXEMBl COOpPYXEHUS M KOMOWHAIMU JAEeWCTBYIOIIMX
Harpy3oK;

— KOHCTPYKTI/IBHBIe OCO6eHHOCTI/I OCHOBHBIX )Keﬂe306eTOHHBIX KOHCTPYKHI/Iﬁ
MIPOMBILUIEHHBIX U TPAXIAAHCKUX 3/IaHUN U COOPYKEHMI;

— TPUHIUIBI KOMIOHOBKH KOHCTPYKTHUBHBIX CXEM 3JIaHUN U COOPY)KCHUH U3
COOPHOTO ¥ MOHOJIUTHOTO JKEJIE300€TOHA;

— OCHOBBI KOHCTPYI/IpOBaHI/IH CTBIKOB U Coe)II/IHeHI/Iﬁ C60pHBIX 3JICMCHTOB U

3HATD:




UX pacyer;
OCHOBHYIO  HOPMAaTHUBHYIO M  TEXHMYECKYI0  JOKYMEHTALHUIO IO
IPOCKTHPOBAHUIO KEJIE300€TOHHBIX KOHCTPYKIIUH.

YMETbD:

IIPOEKTUPOBATh JIIOOYI0 KAMEHHYIO MJIM KEJI€300€TOHHYIO KOHCTPYKIUIO
IPOMBIIUICHHO-TPAXAAHCKUX 3JaHUA M COOpPY)KEHUM U BbIOpaTh ee
ONTUMAJIBHBIA  BapuaHT, o00ecrnednTh TpedyeMble MOTPEeOUTEIbCKHIE
Ka4yecTBa KOHCTPYKLUI Ha CTauM IPOCKTUPOBAHNUS;

IIPUHUMATh PEUICHUS 110 PEKOHCTPYKLUU 31aHUA U COOPYKECHHUH, a TaKKe
110 YCUJICHUIO HECYIIUX KOHCTPYKIIUH.

BJIAJIETb:

OCHOBaMHU pacyeTa KOHCTPYKILMIA [0 MPeAeTbHBIM COCTOSHUSIM: 3HATh
OCHOBHBIEC CBOICTBA M XapaKTEPUCTUKU OETOHA, apMaTypHOU CTaJIH,
Kese300eToHa, KaMEHHBIX MaTepualoB, paCTBOpa U KaMEHHOM KIIaJIKu;
— 0COOEHHOCTSIMH pacueTa U KOHCTPYHPOBAHUS MIPEIBAPUTEIILHO-
HaNpPsHKEHHBIX JKEJIe300€TOHHBIX KOHCTPYKIUIL; 3HATh pacyeT U
KOHCTPYHPOBAHUE CTHIKOB U Y3JIOB 3K€J1€300€TOHHBIX KOHCTPYKIIUH.

4 Cmpykmypa u codepicanue OUCYUNTUHDL

OO6m1ast Tpy10€MKOCTh AUCIMIUIMHBI COCTABISET 8 3aueTHBIX eAuHHUIL (252 Jaca)

n/o

Paznen
JOTUCHUITIINHBI

CemecTtp

Buner yueGHoii

paboThI, BKITIOYAs
CaMOCTOSITEIIbHYIO
paboTy CTYJIEHTOB U

TPYLOEMKOCTh
(B yacax)

caM

n/3 | n/p pa6

Dopmbl
TEKYIIETO
KOHTPOJISI

yCIIEBAaEMOCTHU
(o HenensmM
cemMecTpa)

®opma
MIPOMEKYTOUHO
W arTecTauuu
(o
ceMecTpam)

OO01111€ CBEIEHUS O
OcToHE U

JKeJIe300€ TOHHBIX
KOHCTPYKIIUSIX
Du3nKo-MexaHHIeCKIe
CBOMCTBa O€TOHa,
apMaTypHBIX CTaJIEH,
)Keae300eToHa

Mertonasl pacuera
Kene300€TOHHBIX
KOHCTPYKIUI
OcobeHnoctu
MIPOEKTUPOBAHUS
MIPEIBAPUTEIHHO
HaNPSHKEHHBIX
KOHCTPYKIUI

KoHncTpynpoBanue n
pacueT NpoYHOCTH
M3ru0aeMBbIX DJICMEHTOB
KoncrtpynpoBanue u
pacueT MpoYHOCTH
CKAThIX U PACTSIHYTBIX

TIuceMeHHbBIA
onpoc

3auer




3JICMCHTOB

KoncrpynpoBanue u
pacueT NpoYHOCTH
CXKAThIX DJIEMEHTOB. YUeT
TMOKOCTH 3JIEMEHTOB.
TpemmHOCTONKOCTb,
pacuer o 00pa3oBaHUIO U
PACKPBITHIO TPEIIHH.
KpuBusHb! 1 mporuosl
AJIEMEHTOB.

MHOrosTakHble 30aHus.
Cnoco0ObI BO3BEICHHUS.
KoHCTpyKTHBHBIE CXEMBI
JKene3obeToHHbBIE
KOHCTPYKITUU COOPHBIX U
MOHOJIUTHBIX
MIEPEKPBITUIA.
JKene3obeToHHbBIE
KOJIOHHBI U ()YH/IaMEHTHI
MHOT'O3TAXXKHBIX 3JaHUN

10

DK3aMeH

KenezoberoHnsie
KOHCTPYKITUH
OJIHO3TAXKHBIX 3/1aHUN.
BeprukansHas u
TOPU30HTATIbHAS
TJTAHUPOBKA.
CrponuibHble U
MOJICTPOITMIIbHBIE
KOHCTPYKIIUHU

10

Kene3zo00eToHHbBIE
KOJIOHHBI OJTHOITAKHBIX
HpOMBIHIJ'IeHHBIX 3)1aHI/II\/'I
KenezobeToHuwle

byHIaMEHTBI
HPOMBIIUICHHBIX 3/JAaHUH

10

[ InceMeHHbBIN
6 4 8 15 orpoc

Marepuans i
KaMEHHBIX KOHCTPYKITHIA,
pactBOpbl. PU3MKO-
MeXaHWJEeCKHE
XapaKTEPUCTUKH KITAIKH.
Kuprnuyneie cTeHsl,
CTOJIOBI MHOTORTAKHBIX
3MaHui

10

Kypcosoit
MPOEKT
OK3aMeH

Htoro

10

36 | 36 | 54 | 126

4.1 Jlekuyuu

Ne

pasnenal JeKIuu

Ne

OCHOBHOE COJIep)KaHUE

Cemecmp 9




Knaccudukamms 6eToHOB 1 UX cTpyktypa. [Ipounocts u nedopMaTuBHOCTH OeTOHA.
Knaccel 1 Mapku OeroHa. Hasnauenwe u Buabl apMatypbl. DU3HKO-MEXaHHIECKUE
CBOMCTBa apMaTypHo# ctanmi. Kimaccudukars apMaTypel.

Crenniennie apmatypsl ¢ OeTroHoM. Penmakcauyst apmaTypbl, ycajaka W IIOJ3YYecTb
OeToHa M UX BIUSHUE Ha pabory kene3o0eroHa. CTaauu  HaNPSHKEHHO
e(OPMHPOBAHHOTO COCTOSIHHSI HOPMAJIbHBIX CEUYEHUH M3rMOAEMBbIX 3JIEMEHTOB.

MeTo1pI pacyera 110 I0IYCKAaeMbIM HAMPSDKEHHUSAM M pa3pyIIAONIM Harpy3KaM.
Meron pacdera IO MpPENENbHBIM COCTOSIHUAM. HopmaTtuBHBIE UM pacyeTHBIC
COIPOTHBIICHHs OeToHa W apmarypbl. HopmaTuBHBIE M pacyeTHbIE Harpys3KH.
CoueraHus Harpy3oK.

CylHOCTh M MpEeUMyILEecTBa IpeJHANpsHKEHHOro  kene3o0eroHa.  CriocoObl
HaTsbkeHMs apMarypsl. IlpenBapurensHble HanpsbkeHus B apmarype. llorepy
MpeiBapUTeNbHOrO Hanpshkenust. Hanpsokenus B 6eToHe npu 00KaTuu. .

Pacuer MpoYHOCTH HOPMAIBHBIX CEYCHHI M3rH0AaeMBIX AJIeMEHTOB. Pacuer mpoyHoCTH
HAKJIOHHBIX CEUYEHHUN W3rhOaeMbIX 2JIEMEHTOB. BUbl M3r0aeMbIX 3J€MEHTOB M UX
KOHCTPYKTHBHBIC OCOOCHHOCTH

Buibl ¥ KOHCTPYKTHBHBIE OCOOCHHOCTH CXKAaThIX »JIeMEHTOB. Pacuer mpodHOCTH|
CKaThIX 9JIEMEHTOB CO CIy4allHbIM OKCIEHTpUcHTeTOM. Pacder mpouHOCTH
BHEIICHTPEHHO C)KaThbIX 3JIEMEHTOB MPSIMOYIOJBHOTO CEUEHUSI IPU PaCUYETHBIX
AKCIEHTPHUCHUTETAX. YYeT THOKOCTH DJIEMEHTOB

KoncTpykTHBHBIE TpeOOBaHUS K (POPMUPOBAHUIO apMATyPHBIX KapKacoB, MOIBEMHBIX
meTenhb U 3aKJIaIHbIX JeTaJIen.

Kareropuu TpeOoBaHMii K TPEIMHOCTONKOCTH >KEIe300€TOHHBIX KOHCTPYKIIHIA.
Pacyer o 00pa30BaHMIO U PACKPBITHIO TPEIHH. Pacyer 1o 3aKphITHIO TPEIIHH.

OO11He MOTOKEHUS pacyeTa Mo nepeMenieHnsM. KpuBi3HbI ¥ MPOruoObl 3J€MEHTOB]
0e3 TPEeIMH B PaCTIHYTOM 30HE.

Cemecmp 10

10

['paxknaHCcKMe ¥ MPOMBIIIIIEHHbIE MHOTO3TAXHbIE 37[aHHsI. MHOIO3TaKHbIE 3/IaHUs U3
COOpPHOTO M MOHOJIUTHOTO >kene300eroHa. OCHOBHBIE TMOJTOXKEHHs MPOSKTUPOBAHUS
COOpHBIX M MOHOJIUTHBIX KeJIe300€TOHHBIX NMEPEeKphITH. banouHble n 6e30amouHbIe
COOpHBIE MEPEKPBITHS. DIIopa MaTepuaIoB COOPHOTO pUresst IEPEKPBITHS

11

KomoHHBI B MHOTO3TaXKHBIX 3daHUAX, KJIaCCI/I(l)I/IKaI_[I/IH KOJIOHH. \pacqéT HOHGpC‘-IHOﬁ
[PaMbl, OIPCACIICHUC yCI/IJ'II/II\/JI B OCHOBHBIX HECYHIMX JJICMCHTAX. \Hap}I)KHBIG CTCHBI,
KJ'IaCCI/I(i)I/IKaI_[I/I}I CTCH, MaTCpUaJIbl HCIIOJIL3YEMBIC B CTCHAX

12

Knaccupukarmmss ~ ¢yngameHToB.  OCHOBHBIE — TIOJIOKEHHSI  MTPOSKTHPOBAHMS
(yHIaMEHTOB MHOTOATXHBIX 3MaHuil. OTIenbHbIE IEHTPAbHO HArpYKEHHBIE
(byHIaMEHTBI TIO/T KOJIOHHBL.

OtaenbHbIC BHELIGHTPEHHO HArpy)KeHHbIE ()YHIaMEHTHI 1MOJT KOJIOHHBI. JIeHTOUHBIE U]
CIUIOIIHBIE (DYHAAMEHTBHI.

13

(OCHOBHBIE IPUHLIUIIBI IPOEKTUPOBAHMS OJTHOITAKHBIX IPOMBIIIJICHHBIX 31aHUMH.
O0BEMHO-TIIIaHUPOBOYHBIE perieHHs. KOHCTpyKTHBHAs cxema 37jaHus,
[IPOCTPAHCTBEHHAS )KECTKOCTh, OCHOBHBIE HECYILINE KOHCTPYKIIUU

14

JKenezo0eToHHBIE KOJIOHHBI OAHOATAXXHBIX IMPOMBIIIICHHBIX 31aHui. Meroauky
jpacueTa NONepeYHON pambl, UCTIONb30BaHnE DBM. BHyTpeHHue ycuims B pacu€THBIX|
CEYEHMSIX KOJIOHH, MIOPbI YCUJINH, TabIMIIAa COYETAHNIM BHYTPEHHUX YCHIIMI

15

PKene300eTOHHbIE CTPOITUIIBHBIE U MOJICTPONMIEHBIE KOHCTPYKIMU, KOHCTPYKTUBHBIC)
pemerns. Pacyér crpormuibHBIX depMm u Oaiok. YKene300eTOHHBIE IIMTHI TTOKPBITHIA

NOKpbITHH "Ha Tiponér". O6nacts nprMeHeHus. KOHCTPYKTUBHBIE pEIIeHHSL.




16

KenesobeTonHble (yHAAMEHTHI OIHOATAKHBIX TPOMBIIUICHHBIX 3MaHWA. Pacuér
(yHIAMEHTOB TON CpeaHue KoJoHHBL KoHcTpyktuBHOE pemienne. Cxema
ApPMHUPOBAHUSI.
Pacuér ¢ynmamenToB moj KpaiiHue KoioHHBI. KoHCTpykTHBHOE perienue. Cxema)
AQpPMHUPOBAHUS

17

Marepuains! Ul KAMEHHBIX 1 QPMOKAMEHHBIX KOHCTPYKLMI. DaKTOpBl, BIUAIOLINAEC HY
MPOYHOCTh KaMEHHOM KJIaaku. JleopMaTHBHOCTh KUPIUYHOM KJIaJIKH

lpenenbHble COCTOSHUS M OCOOEHHOCTH pacuera KaMEHHbBIX KOHCTpYKLH. Pacuer
HEAPMUPOBAHHBIX KOHCTPYKLMI. ApMUPOBaHUE KUPIUYHOM KIIaJKH. APMOKaMEHHBIC

KOHCTPYKIIMH.

18

KOHCTpYKTHBHBIE CXEMbl KAMEHHBIX 3/1aHHiA. PacueT kaMeHHBIX KOHCTPYKIUI 3/1aHUIA.
[IpoekTupoBaHME U pacyeT >JIEMEHTOB KaMEHHBIX 3[JaHHH, YCHJICHHBIX OOONMOHM.
KamMeHHbIe KOHCTPYKIMY, BO3BOJMMBIE B 3UIMHEE BPEMSL.

4.2 Ilpakmuueckue 3anamus

No
paszena

No
3aHATH

IInan 3aHATHUS, OCHOBHOC COACPIKAHUC
s

1-3

Oco0eHHOCTH METOJMKU pacyeTa B 3aBUCHMMOCTH OT IIOCTAHOBKU 33/1auu:
1o106path TpedyeMoe KOJIMYECTBO apMaTypbl U IIPOBEPUTH MPOYHOCTH CEUCHUS.
O3HakoMUTBCS ¢ OJIOK-CXeMaMH JUTsl pacyera cedeHuid. OnpeenieHne pacyeTHbIX
XapaKTEepUCTHK OETOHA W apMaTypbl, TOJB3YSICh HOPMAaMHU TPOCKTHPOBAHHS H
CIIPaBOYHBIMU T0coOHsAMH. [1ob30BaHIE COPTAMEHTOM apMaTypHBIX CTEp)KHEH
Y IIPOBOJIOKU M apMaTypHBIX CETOK IIPH PEILICHUN IIPAKTUYECKUX 3a1ad. Beriaga
WHIMBHAYABHBIX 33[a4 Ha pelIeHHe 3a1ad [0 pPacyery Kele300€TOHHBIX
SNIEMEHTOB (TI0 YKETaHUIO CTY/ICHTOB JUIS PAacyeTOB Ha MPAKTUUECKUX 3aHITHIX
MOTYT OBITh 3aJIaHbI JKEJIE300€TOHHBIE JIEMEHTHI 3 MHIUBHIYATbHOTO 33 JaHHS
Ha KypCOBYIO pabOTy MJIM KYpPCOBOM ITPOEKT).

Pacuer nmpoYHOCTH  HOPMATBHBIX  CEUEHHWH  M3TMOAEMBIX  DJIEMEHTOB
MIPSIMOYTOJILHOTO TTPOGIIISE C OJJMHOYHOM U IBOMHOM apMaTypou

Pacuer npouyHOCTH HOPMAITBHBIX M HAKJIOHHBIX CEYEHHI M3rH0AEMBbIX 2IIEMEHTOB
TaBPOBOTO MPODHIIS

10-12

PacyeT npoYHOCTH ¥ KOHCTPYMPOBAHHUE TUIUT U OATOK — 3JIEMEHTOB MOHOJIMTHBIX
1 COOPHBIX MEPEKPHITHH.

13-15

Pacuer wm3rmbaeMbIX TIpeABApPUTENIBHO  HANPSHKEHHBIX  HKENE300€TOHHBIX
9JIEMEHTOB 10 00Pa30BaHUIO U PACKPBITHIO TPEIINH

16-18

Pacyer wum3rmbaembIX TpeaBapUTENIbHO  HAINpPSHKEHHBIX — KENIE300€TOHHBIX
AJIEMEHTOB MO JiepopMarisiM

19

KommnaHoBka KOHCTPYKTMBHOM CXE€Mbl MHOTO3T&XHBIX 3/1aHuil. Bsioop
OCHOBHBIX HECYILMX KOHCTPYKLMH, UX MAaTEpUAIOB, YCIOBUM UX CONPSKEHUM,
orieHKa Y(GEKTUBHOCTH WX IPUMEHEHHSI

20,21

PacyéT MOHONMMTHOTO BapHaHTa MEXKIYITAXKHOTO MEPEKPBITHS, PACUET IUIUTHI U
BCIIOMOTaTeNbHOM OaIKH, CXeMa apMHpPOBaHUS

22,23

Pacuér cOopHOrO BapHaHTa MEXKIYITHKHOTO IEPEKPHITUS, PACUYET ILUIUTHI
TIEPEKPBITHS, CXEMa apMHPOBAHUS

24,25

Pacuér momnepedHoll paMbl MHOTOATaXHOrO 31aHus. OnpeneneHue yCUIMd B
pUreIsiX NONEpEeYHO paMbl

26,27

Pacuér cOopHOrO purens MEXTYyITaKHOTO MEPEKPBITHS, CXeMa apMHUPOBAHMSL
ITocTpoenue 31opbl MaTeprUaAIOB

28

Pacuér cpenneit kononHsl 1-ro sTaxa

29

Pacuét QpyHnaMenTa o cpeHIO KOJIOHHY

30

Crarnueckuil pacuer Kapkaca OJHOITaXHOTO MPOM3JaHUs ¢ momolsio OBM.




TaGmmra coueTannii BHYTPEHHUX YCIIHI B PACUETHBIX CEUCHHSIX KOJIOHHBI

Pacuer cedyeHuil CIUIONIHBIX M JBYXBETBEBBIX KOJOHH. VX KOHCTpyHMpOBaHUE.

31,32
’ PacyeT KOJIOHH OJTHO3TaXHBIX MPOM3JAHUIN 0€3 MOCTOBBIX KPaHOB

Pacuer un KOHCTPYHUPOBAHUC BHCLCHTPCHHO HAIPY’KCHHBIX OTACIBHO CTOALIUX

33,34
(byHIaMEHTOB 1OJT KOJIOHHBL

Pacuer neHTpaigbHO 3arpyKEHHOT0 KHPIUYHOTO cTon0a. Pacuér HapyxHOM
CTCHBl KUPIIMYHOIO 3/1aHUS.

35,36

4.2 Jlabopamopnuie pabomuol

Ne Ne
paszjena | 3aHITHS

IInan 3aHATHUA, OCHOBHOE COACPKAHUEC

Ormpenenenue MpoyHOCTH OETOHA TI0 PE3YIITaTaM UCIIBITAHUN KyOHKOB H TIPHU3M.

1.2 1 Omnpenenenue MpOYHOCTH apMATYPHOM CTaIM IPU WCIBITAHUU CTEPXKHEBOM U
IIPOBOJIOYHON apMarypsl
3 2 OreHKa MPOYHOCTH HOPMAITLHBIX CEUYCHUN U3TMO0AEMBIX 3JIEMEHTOB.
3 OreHKa MPOYHOCTH HAKJIOHHBIX CEYCHUH M3MMOAEMBbIX 3JIEMEHTOB.

Ormpenenenne MporuOOB M TPEIIMHOCTOMKOCTH M3rMOAeMBIX SJIEMEHTOB 0e3
TPEIBAPHUTENHHOTO HAPSHKEHUSI M C ITPEIBAPUTEIBHBIM HAIPSHKCHHEM.

5 Oobpazoseamenvuvie mexnonozuu

MeTtoauka mpenofaBaHus TUCHUIUIUHBI «JKene300eTOHHbIE 1 KAMEHHbIE KOHCTPYKIIHH
OCHOBBIBAETCS Ha pEATM3alMU KOMIETEHTHOTO IOJAXO0Ja K OOYYEeHHI0 B COOTBETCTBHH C
TpeOOBaHUSMU, IPEABSIBIAEMbIMH K Y4eOHOMY MPOLIECCY B BBHICIIUX y4EOHBIX 3aBEICHUSX.

B nporpamme kypca 0TBEIEHO MECTO, KaK JUIsl JEKIMOHHBIX 3aHATUN, IPEeIHA3HAYCHHBIX
JUIL OCBOCHUSI TEOPETUYECKOr0 MaTepUalia, TaK U Uil IPAKTUYECKUX, IIOMOTAIOIIUX ITOIYyYUTh
KOHKPETHbIE HAaBBIKM M 3aKPENUTh I[IOJYyYECHHBbIE 3HaHUS. B Xxoae nexkuui npernomaBaTelb
3HAKOMUT IIOTOK € TEOPETUYECKUMHU aCIEKTAMU JUCLMIUIMHBI, COIPOBOXKIAs HX IO
HEOOXOAUMOCTH JIEMOHCTPAIIMOHHO - BH3yaJlbHBIMH MaTepuaniamMu. Bo BpeMs mpakTUUeCKHX
3aHATHI B Tpynmax MPOUCXOIUT PACCMOTpPEHHUE Crenru(UUECKUX BOMPOCOB, pEIIeHHE 3a1ad U
pa3b0op KOHKPETHBIX MTPUMEPOB 10 TEME, PACCMOTPEHHOM HA JIEKITHH.

[To 3aBepiieHHI0 Kypca OCYIIECTBISETCS KOHTPOIb MOJYYEHHBIX 3HaHWA B Qopme
3a4eTa, HK3aMeHa.

B pononHenuwe K TpaaMIMOHHBIM MeToJaM oO0ydeHus Kypc «Kene3o0eToHHbIE
KOHCTPYKIIMW» TIPEIoaraeT BBeJCHNE COBPEMEHHBIX 2JIEMEHTOB YU4e€OHOTO Mpoliecca, a UMEHHO:

— KOJUJIEKTUBHBIN aHAIN3 KOHKPETHBIX IPUMEPOB U3 CTPOUTEIILHON PAKTUKHU

6 Oyenounvie cpedcmea 0nsa meKyuye20 KOHMPOA YCNECaAeMOCH U, NPOMEHCYMOUHOT
ammecmayuu nO UMO2aM 0C60CHUA OUCYUNTIUHBL U YUEOHO-MemoduuecKoe obecneyenue
CamocmoamenbHou padomsl CHyOeHmog

B mporiecce 0OyueHMsT MCHONB3YeTCS CIIEAYIONIME OIEHOYHBIE (DOPMBI CaMOCTOSTETHHON
paboThI CTY/IEHTOB, OLIEHOYHBIE CPEACTBA TEKYILLETO KOHTPOJIS YCIEBAEMOCTH U TPOMEKYTOUHBIX
aTTeCTalHu:

— UHIMBHAYaJbHBIN OMpPOC;

—  3allUTa KypCOBOTO ITPOEKTA,
— 3aueT MO JUCLUILUINHE;

— DK3aMeH MO0 JUCHUIUIMHE.

Konmponsnuie eonpocwt u 3a0anus 011 npo6eodeHus RPOMeNCymouHoil ammecmayuu

‘ Ne ‘ [IepeyeHb KOHTPOJIBHBIX BOIIPOCOB
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Uro Takoe xene300eTon? Buspl xene300€TOHHBIX KOHCTPYKITHIA.

beron: Bujibl 6ETOHOB, €ro KiIacCU(UKALIKS, TIOKA3aTe N KaueCTBa.

[Ipounocts 6eTOHA; OT KakuX (PakTOPOB OHA 3aBUCUT?

JledbopmaTBHOCTh OeTOHAa TMpPU KPATKOBPEMEHHOM U JUIMTEIBHOM JCHCTBHUM HArpy3KH.
XapakTepucTUKH 1epOpMATUBHOCTH.

VYcanka u nomyuects 6eToHa. Mx BinusiHue Ha paboTy Kee300€TOHHBIX KOHCTPYKIIUH.

CrpykTypa OeToHa; ee BIMsHUE Ha CBOMCTBA OETOHA.

ApmMarypa 5xerne300eTOHHBIX KOHCTPYKIIMIL: BUIbI apMaTyphl, € KiaccuuKaiusl.

OU3MKO-MEXaHMYECKUE CBOICTBA apMATYPHBIX CTaleH (TPOUILTIOCTPUPOBATH HA IMArpaMMax G-g).

O XN O AW N

ApMaTypHbI€ U3/IENUSL: CETKH, KapKachl, OTAEIIBHBIE CTEPKHU, aHKEPA.

[EEN
e

CoBmectHast pabora apMarypbl ¢ OETOHOM: CIEIUICHHE apMaTypbl ¢ OCTOHOM, aHKEpPOBKa
apMaTypbl B OCTOHE, J/TMHA 30HBI AHKSPOBKH.

11.

CTa,I[I/II/I HaprDKeHHO-I[e(bOpMI/IpOBaHHOl"O COCTOSAAHHA B HOPMAJIBHBIX CCUCHUAX HM3ru0aeMBbIX
3JICMCHTOB.

12.

Meton pacueTra 110 A0ITYCKAEMbIM HAIIPAKCHUAM: CYIIIHOCTh METOd, €TI0 HEAOCTATKU.

13.

Merop pacdera 1o pa3pyIaronmM Harpy3Kam: CYIIHOCTb METO/A, €T0 HEJIOCTATKH.

14.

Meron pacdera 1o IpeneiabHbIM COCTOSHHUAM: BUJIbI IIPEAEIBHBIX COCTOSIHAM; CYITHOCTh METO/A,;
crucremMa Kod(UIMEHTOB, IPUMEHSIEMBIX B pacyeTax 10 3TOMY METO/TY.

15.

HOpMaTI/IBHBIe H PpaCUCTHLIC COIIPOTHUBIICHUA OeToHA.

16.

HOpMaTI/IBHBIe H PACUCTHBIC COIIPOTUBIICHHUS apMaTyphbl.

17.

Harpyskn. Kiaccudukanmst narpy3ok. HopmaruBuble 1 pacuerHble Harpys3ku. CoueraHue
Harpy3oK.

18.

[IpenBapuTenbHO  HaANpsDKEHHBIE  KEIE300€TOHHBIE  KOHCTPYKLMM:  CYIIHOCTh IO  LIENU
MPE/IBAPUTEIILHOTO HAMPSDKEHUS; MaTepuallbl Ul MpeIHANpPsHKEHHBIX KOHCTPYKIMH; CIIOCOOBI
CO3J1aHus NIPEBAPUTEIBHOIO HAIIPSKEHUST; aHKEPOBKA HAIPATaeMON apMarypsbl.

19.

HaznaueHve BeTMYMHEI MPEABAPUTCIIbHOT'O HAIIPSDKCHUA B apMaType. HOTepI/I MMpeaABaApUTCIILHOT'O
HaIPsKCHUA

20.

[locnenoBaTenbHOCTh M3MEHEHUsI HANPSHKEHHOTO COCTOSHMS TPEIBAPUTENHHO HAIPSHKEHHBIX
AJIEMEHTOB (Ha MpUMeEpE U3rM0aeMoro EMEHTa ¢ HaTsDKEHUEM apMaTyphl Ha YIIOpBI).

21.

Pacuer npoyHOCTH HOpPMAJIBHBIX CEYEHMH M3rMOAEMBbIX 3JIEMEHTOB MPSIMOYTOJIBHOIO Mpouis (¢
OZIMHOYHOM apMaTypoii: MPpeANoChUIKM pacyeTa). BeiBo pacueTHbIX opMyIT; 1Ba cilydast pacyera.

22.

Pacyer nmpoyHOCTH HOPMaJIbHBIX CEUEHHH M3TH0aeMbIX HJIEMEHTOB MPSIMOYIOJILHOTO HPOGHIs ¢
JIBOMHOM apMaTypoii: MPeANOChUTKH pacyeTa, BBIBOJ paCYeTHBIX (pOpMyL.

23.

Pacuer npo4HOCTH HOPMAIBbHBIX CEYEHUM M3rMOAEMbIX SJIEMEHTOB TaBPOBOTO MPOQUIIS: BBIBOJ
pacueTHbIX (hopMyJT; IpaBUiIa ydeTa B pacueTax BEJTMUMHbI CBECOB CKATOM MOJIKH.

24,

Crnydan pa3pyiieHus N3ru0aeMbIX AJIEMEHTOB TI0 HAKJIOHHBIM CEYEHUSIM. Y CJIOBHE, TIPH KOTOPOM
pacdeT MPOYHOCTH HAKJIOHHBIX CEUCHUI He TpeOyeTcsl.

25.

Pacuer snemeHTOB MpsAMOYTOJIBHOI'O HpO(I)I/IJIﬂ Ha C)KaTHE B I0JI0ce OETOHA CTEHKU OaIKu MCXKIY
HAaKJIOHHBIMU TPCIIINMHAMM.

26.

Pacuer aneMeHTOB MPSIMOYTOJIBHOIO CEYEHUS MO HAKJIIOHHOW TPEIIMHE Ha JICHCTBUE MONEPEYHON
CHJIBL.

27.

Pacuer anemMeHTOB MPSAMOYTOJILHOTO CeYeHHs Ha JIEUCTBUE M3THOAIOIEr0 MOMEHTA 110 HAKJIOHHOM
TpermHe. KOHCTpYKTUBHBIE MEPONPUSATHSL, 00SCTICUNBAIOIINE MPOYHOCTH HAKJIIOHHOTO CEUSHUS TI0




M3rubdaroeMy MOMEHTY.

28.

Buipl n3ru6aeMbIxX 311€MEHTOB, X KOHCTPYKTHBHBIE OCOOCHHOCTH.

29.

BI/II[bI CIKATBIX 2JICMCHTOB, KOHCTPYKTHUBHLIC OCOOCHHOCTH CHKATBIX DJICMCHTOB.

30.

BHCHGHTpeHHO CXKaTbI€ J3JIEMCHTBI CO CJIy‘IaI;'IHBIM OKCHECHTPUCHUTETOM. Pacyer snemeHTOB CO
CHy‘IﬂfIHHM OKCHECHTPUCUTETOM.

31.

BHeleHTpeHHO CKaThle AJIEMEHTHl ¢ PacueTHBIMU 3KCLEHTpucuTeramu. Ilpenmocsuiku pacuera.
JIBa cirydasi pacyera MPOYHOCTH (BBIBECTH pacueTHbIe (POPMYIIbI).

32.

Cxatble ANIEMEHTHI € KECTKOM apMaTypoi. YCIIOBHsI YCTAaHOBKHU JKECTKOM apMaTypbl B CXKATble
JJIEMEHT.

10 cemecmp - Ix3amen

33.

PaCTSIHyTBIe OJIEMCHTBI: BUJBI PaCTAHYTBIX 3JIEMEHTOB, NX KOHCTPYKTHBHBIC OCO6€HHOCTI/I, pacuer
IIPOYHOCTHU PACTAHYTBIX 3JICMCHTOB.

34.

Kareropun TpeOoBaHuii O TPEIMIMHOCTOMKOCTH; B 3aBUCUMOCTH OT KaKuX (PaKTOPOB HA3HAYAIOTCS
KaTeropuu TpeOoBaHuii?

35.

Pacuer 1o 06pa3oBaHuUIO U PACKPBITUIO TPEIIMH. Pacyer mo 3akphITUIO TPEeIIyH.

36.

Pacuer o NCPEMCIICHUAM U3T MOaeMBIX DJIEMEHTOB 0€3 TPCUIVH B paCTﬂHYTOﬁ 30HC.

37.

Pacuer o NCPEMCIICHUAM U3T MOAEMBIX DJIEMEHTOB C TpCIIMHAMU B paCTHHYTOﬁ 30HC.

38.

OCHOBHBIC TIOJIO)KEHHSI TPOSKTUPOBAHUS JKEIC300€TOHHBIX KOHCTPYKLMA: yHHDUKAIWA |
TUIMU3AIMS  KOHCTPYKLMH, J1e(OpMallMOHHbIE IIBBI; OCOOCHHOCTH TPOEKTHPOBAHHS COOPHBIX
KEJe300€TOHHBIX KOHCTPYKIIUH.

39.

OCHOBHBIE TIOJIOKEHUSI TIPOSKTUPOBAHMS >KENE300€TOHHBIX mepekphiTuid. Kiaccubukanus u
COCTaB MEPEKPBITUH.

40.

[IpoexTrpoBanue peOPUCTHIX MOHOIMTHBIX MEPEKPBITHIL. Pacuer 1 KOHCTpyHpOBaHUE.

41.

COopHbIe OATOUHBIC TIEPEKPBITHS: PACUET M KOHCTPYHPOBAHKUE TUTHT.

42.

C6opHble OanoUHbIe EPEKPHITHS: PacueT U KOHCTPYHUPOBAHUE PUTENEH.

43.

be3banounble epekpbITHS: COCTAB NMEPEKPHITHIA, MPUHIIMIIBI pacyeTa, KOHCTPYHUPOBAHHE.

44,

CDYHI[aMeHTLIZ BH/IBI (bYHHaMeHTOB; pacudeT U KOHCTPYHUPOBAHUC OTACIIbHBIX (bYHI[aMCHTOB nona
KOJIOHHBEI.

45.

Buapl 0THOATaXHBIX NMPOMBIIUIEHHBIX 37aHUI. KOHCTpyKTHBHBIE cxeMbl 31aHMiA. KomIioHOBKa
KOHCTPYKTHBHOU CXEMBI.

46.

Harpy3kn Ha 35eMeHTHI KapKaca OJJHO3TaXKHBIXIIPOM3IaHNi. Pacuer nonepedHon pamsl.

47.

2Kene300eTOHHBIE ITUTHI HOKpBITI/IP’IZ THUIIBI TIJIAT, OCHOBBI PACUCTa U KOHCTPYHUPOBAHUC.

48.

JKene3oberonHbie CTPONUWIIBHBIC W TOACTPONWJIBHBIC OaJIKU: THIIBI 63.]'[01(, OCHOBBI pacucra "
KOHCTPYHUPOBAHUC.

49.

Xene3o0eToHHbIE CTpONWIBHBIE M HOACTponwibHble (epmbl. Tumbl ¢epm. Pacuer u
KOHCTPYHUPOBAHHUE 3JIEMEHTOB (PepM.

50.

Kon0HHBI 0JTHOATaKHBIX MPOM3/IaHU: TUIIBI KOJIOHH, OCHOBBI pacueTa, KOHCTPYUPOBaHHE.

51.

JKenezoberonHnie TMOAKPAHOBBIC Oasku: THIOPA3MEPbI, OCHOBLI PaCuCTa, KOHCTPYUPOBAHUC.

52.

KOHCTpyKTHBHBIE CXEMBI MHOTO3TaXHBIX 3/1aHui. OOecriedeHre MPOCTPAHCTBEHHOM >KECTKOCTH.
OcHOBBI pacuera.

53.

KoHCTpyKIMH MHOT03TaKHBIX TPAKIAHCKUX KAPKACHBIX 34AHUM.

54.

KoHcTpyKIMyn MHOr03TaKHBIX KAPKACHBIX ITPOMBIIUIEHHBIX 3/1aHHM.

55.

KoHCTpyKIy MHOTO3TaKHBIX O€CKapKaCHBIX (TTAHENBHBIX ) 31aHUH.

56.

OcoOeHHOCTH IMPOCKTUPOBAHUA KOHCTPYKI_II/Iﬁ U OKCIUTyaTallui B YCJIOBUAX arpecanHoﬁ CpCabL.




Oco0eHHOCTH TTPOEKTUPOBAHUST KOHCTPYKIMH, MPeIHa3HAYEHHBIX IS SKCIUTyaTallid B YCIOBHUSIX
57.| cyxoro u »KapKoro KJIMMaTa, B yCIOBHUAX BO3IEHCTBUS TEXHOIOTMUECKUX TIOBBIIIEHHBIX U BBICOKUX
TEMIIEparyp.
58 Oco0eHHOCTH TPOEKTUPOBAHUS JKEIE300€TOHHBIX KOHCTPYKIUH, pa0OTAIOIIMX B YCIOBUAX HU3KUX
| oTpHIIaTENBHBIX TEMIIEpaTyp.
59.| OcobeHHOCTH TPOEKTUPOBAHHUS 3[JaHUH, BO3BOAUMBIX B CEHCMUYECKUX paliOHaX.
60 Marepuanbl Ui KaMEHHBIX M apMOKAaMEHHBIX KOHCTpyKuui. IIpo4HOCTP KamMeHHOM U
'| apMokaMeHHO# Kiaajiky. Jle(h)OpMaTUBHOCTD KIIAIKH.
61 [penenbHble COCTOSIHUA U OCOOGHHOCTH pacyera. Pacuer HeapMHpOBAHHBIX M apMOKaMEHHBIX
'| KOHCTPYKIHIA.
62.| KoHCTpyKTHBHBIC CXeMbI KAMEHHBIX 3/IaHHH.. PacueT kaMeHHBIX KOHCTPYKIIUI 3/TaHHH.
63.| IIpoekTupoBaHrE U pacyeT 3JIEMEHTOB KAMEHHBIX 3aHUM, YCHJICHHBIX 000MMOIA.
64.| KameHHbIE KOHCTPYKIIMH, BO3BOJUMBIE B 3UMHEE BPEMSI.
Texkywyuit kKonmpono
Ne
No Tekct Bompoca
pasznena
1. [TpuHIUIBI OIIpeesIeH s IPOYHOCTH OETOHA.
2. 1 Omnpenenenue cTpykTypbl 6eToHa. IHCTpyMeHTaNbHbIN BU3yalbHbII METO/IbI
3 ' Bunsl apmatypsl, mMapkupoBka. [IprMeHeHHe B pa3iIMuYHBIX KOHCTPYKTHUBHBIX
' BJIEMEHTAX.
4. 1. CoBmecTHas paboTa apMaTypsl ¢ 0eTOHOM. AHKEpOBKa apMaTyphl.
S. CymHocTh peiBapuTeIbHOTO HANpspKeHHs. CriocoObl HaTSHKEHUST apMaTyphI.
6. 5 CriocoObl co31aHus NPeABAPUTEIHLHOIO HAMPSHKEHUS.
7. ' Hanpsioxenne 6eToHa npu 00KaTHH.
8. Matepuaisl A1 IpeIBapUTEIILHOTO HAMPSKEHUS! KOHCTPYKIIUH.
Pacuer xkoHCTpYyKIMI IO TO0ITyCKaeMbIM HanpsbkeHusM. [Ipenmyinectsa u
9. HezocTaTKu. Pacuer no paspymaroomuM HarpyskaM. [Ipenmyiectsa u
HEJO0CTaTKH.
10. Pacuer o npenenbHbIM cocTossHUAM. [IpenMyiniecTBa 1 HENOCTATKH.
1 HopmartuBHOe 1 pacueTHOe conpoTHBiieHHe OeToHa u apMmarypsl. Koadduunent
' 3. HaJIeKHOCTHU [0 MaTepuaiy.
12. HopmatuBHble 1 pacueTHble Harpy3ku. Koa@puimeHt HagexxHOCTH 110 Harpys3Ke.
13 N3rubaemble seMeHThl. ApMHUPOBaHHUE N3TMOaeMbIX 3JIEMEHTOB. MeToanka
' pacuera u3rudaeMbIX IEMEHTOB.
14 CkaTble 3JIeMEHTBl. ApMHPOBAHHE CKATBIX 2JIEMEHTOB. MeTo1Ka pacyera
' C)KATBIX JIEMEHTOB.
15. TpemmHOCTOMKOCTD KeJIe300€TOHHBIX JIEMEHTOB.
16. VYcnoBus 006pa3oBaHus M pa3BUTHSI TPEILIMH.
17. 4. Mepsl 110 OrpaHUYEHHIO PA3BUTHS TPEILUH.
18. Hedopmaruu 1 mporuobI skene300eTOHHBIX KOHCTPYKIHUH.
19. Omnpenenenre NporudoB B jKeI€300€TOHHBIX HJIEMEHTaX.
20. 5 CrniocoObl BO3BE/IEHUSI MHOTO3TaXHBIX 34aHui. [IpenmyiiecTBa 1 HETOCTATKH.
21. ' MOHOJIUTHBIE KOHCTPYKIIMM MHOTOATaKHBIX 34aHNI. KOHCTPYKTHBHBIE CXEMBI.




22.

COopHBIE KOHCTPYKIIUA MHOTO3TAXHBIX 37aHUi. KOHCTPYKTUBHBIE CXEMBI.

23. KonoHHBI MHOTOATAXKHBIX 3TaHUH.

24. OyHAaMEHTBI MHOTOATAXHBIX 3/IaHHIA.

25. O065acTh NPUMEHEHUS OJTHOATAXKHBIX MPOMBIIICHHBIX 3JaHH.

26. KoHcTpyKTHBHBIE pelIeHHs OAHOATAKHBIX TPOMBIIIICHHBIX 3/1aHUH.

97 6. [IpocTpaHCcTBEHHAS KECTKOCTh. BepTHKAIbHBIE i TOPU30HTAILHBIC CBSI3U

' KECTKOCTH.

28. CrponuibHble U NOACTPONMIbHBIE KOHCTPYKLIUU.

29. [Toakpanossie 6anku. OCOOEHHOCTH pacyeTa M MPOSKTUPOBAHUS.

30. 7 Ko10HHBI 0JHOATAKHOTO MPOMBIIUIEHHOTO 3aHUS.

31. ' Orpaxarolnye KOHCTPYKIUU POMBIIUIEHHBIX 3aHU.

32. DyHIAMEHTHI OJTHOITAXHBIX MPOMBITIICHHBIX 3aHHH.

33. Bunbl kupnnyeil 1 HX OCHOBHbBIE XapaKTEPUCTUKH.

34. 8 Bupl kuprinuHbIX Ki1agok. O01acTh MPUMEHECHHS.

35. ' Kupnuunbie CTOI0YUTHIC CTEHBI.

36. ApMHUpOBaHUE KUPIUYHBIX KOHCTPYKIIH.

Temamuxa Kypcoswix padbom
No Tembl KypcoBBbIX paboT (ITPOEKTOB)
1. | KypcoBas pabora «MHOTOATaKHOE KapKaCHOE 3/IaHHEY.
7 Yuebno-memoouueckoe u unpopmayuonnoe obecneyerue OUCYUNIUHDBL
a) OCHOBHAs JIUTEpaTypa

1 ZaiinieB 10.B. XKenezoberonnsie koHcTpyKInu + CD: YueOHoe mocobue. — M.:

© | MI'OVY,2012. -298c.

0) TONOTHUTENbHAS JIUTepaTypa
I'OCT 20372-90 banku cTponujibHblE U MOACTPOINUJIbHBIE >K€1€300€TOHHbIE :TexHHY.

1. | ycmoBusi/Jara BBegenust 01.07.91;Bzamen T'OCT 20372-86. Cranmapter.—M: ®OI'VII

1IITI1,2004—16¢.

CIT 52-101-2003. BeroHHBIE W XKeNe300€TOHHBIE KOHCTPYKIIMU 0€3 MpeIBapUTECILHOTO

2 HanpspbkeHus apmarypbl. Cnensuasl. —M: OI'VIT LTI, 2005-53c.

3 CIT  52-102-2004. TIlpenBapuTenbHO HANPSHKCHHBIE JK/OCTOHHBIE  KOHCTPYKIHH.
" | Coneuuapl.—M: OI'VII LTI, 2005-36¢.

4 bonnapenko B.M., PummmuaB.M.Ilpumepsr pacuera xeine300€TOHHBIX U KaMEHHBIX
" | koHCTpYKIIMH. YyeOHOoe nocoOue.—M: Bricmas mkona, 2007-567c.

5 CHull 52-01-2003. betonHBIe U *Kene300€TOHHBIE KOHCTPYKIHH:OCHOBHBIE TTOJIOKEHUSI.
" | Coeuuapl.—M: OI'VII LTI, 2005—24c.

6 Kysnemmop B.C. XXene3o0eToHHBIE KOHCTPYKIIMM MHOTOATAXKHBIX 3JaHUI: YdeOHOe

mocobue. — M.: MI'OVY,2010. — 198c.

B) [IporpammMHOe oOecnieyeHre 1 MHTEPHET-PECYPCHI
[porpammHoe oOecrieueHne He PEeTyCMOTPEHO.
WutepHeT-pecypchl BKITIOYAIOT y4eOHO-METOMMYECKHE Marepualibl B JJIEKTPOHHOM BUIIE,

npeaCTaBIeHHbIE Ha caiite WwWw.mami.ru B pasgene «bubmoreka MITY  «MAMMN»
(http://lib.mami.ru/ebooks/);

www.e.lanbook.com DnekTpoHHO-0nOMoTeYHas cucteMa «JIaHby



http://lib.mami.ru/ebooks/

http://elibrary.misis.ru/ Dnexrponnas oubdmmoreka HUTY MUCuC.
[Tone3Hbie yueOHO-METOIMYECKHE i HHPOPMAIIMOHHBIC MaTepyaJIbl IPE/ICTABIICHBI Ha CaiTax:

1. | http://www.rsl.ru/ Poccuiickas ['ocynapcreennas bubnuoreka (PI'b), r. Mocksa

2. | http://www.prlib.ru/ IIpesunenrtckas 6udmuoreka um.b.H.Enbiina

3. | http://www.gpntb.ru/ T'ocynapcTBenHass myOau4Has HayyHO-TEXHH4YecKas OulinoTeka
Poccus

4. | http://www.nlr.ru/ Poccuiickas HanimoHanbHasi OMOIMOTEKA

5. | http://elibrary.ru/defaultx.asp Hayunas snekrponHas oubinoreka

6. | Cucrema HTJI Norma CS 2.0

8. MaTepua/ibHO-TeXHHYECKOE 0o0ecneuyeHne TUCIHIIIMHBI

HaumeHoBaHue 000py10BAHHBIX YUYEOHBIX ayJAUTOPHIH, DakTHYECKHH aJpec
00bEKTOB /IJIfl MPOBEIeHUs MPAKTHYECKUX 3aHATHIA C Y4eOHBIX
nepeYyHeM OCHOBHOI0 000pPY/10BAHUS ayAuTOpPUil M 00bEKTOB
Neo 405 KoMmmblOTepHBIN KJIACC: - CTOJIBI, CTYJIbs, KJIACCHAs 144000 MockoBckast 001acTb,
JI0CKa, KOMIBIOTEPHI, IPOEKTOP, MPUHTEP, HUHTEPAKTUBHAS r.DJIeKTpOCTallb,
JIOCKa, TPOrpaMMHOE 00ecTieYeHIE yin.IlepBomaiickas, 1.7
Ne 304 KaGuHeT KypcOBOTrO MPOEKTUPOBAHHUS yueOHO-71a00paTOPHBIi
- CTOJIBI, CTYJIbSI, KJIACCHAS JIOCKA, KOMITHIOTEPHI, HOYTOYKH, KOpIyc,
MIPOEKTOP, IKPaH, KCEPOKC kab. Ne 405, 304

[Tporpamma cocraBieHa B coorBercTBUM ¢ TpeboBanusimu ®I'OC BO no HanpaBieHuro
nogrotoBkn  08.03.01 «CrpoutensctBo» (npodmis «l[IpombllieHHOE H  TpakJaHCKOE
CTPOMTENBCTBOY) MOJATOTOBKH OaKalaBpOB.

ABTOD / Nopxun B.B./

[Iporpamma oOcyxieHa Ha 3acenaHuu Kadenpbl «[IpoMBIIIEHHOE U TIpakJaHCKOE

CTPOUTETHCTBO » OT «28» aBrycra 2021 rona, mporoxomn Nel

3aBeayromuit kadenpoit

JIOILIEHT, K. T. H. /A H. 3aiies/


http://elibrary.ru/

MUHUCTEPCTBO HAYKHU 1 BBICILIEI'O OBPABOBAHUS POCCUICKOM OENEPAIINN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHME BBICIIEI'O OBPA3OBAHIA
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Ne i/t

KonTponupyembie paznensl (TEMBb) Kon xonTponupyemoii
JUCITUTUTAHBL KOMIIETCHIINH (WU €€ YaCTH)

OO0mme cBemeHuss O OeToHE |
MKEJIE300€TOHHBIX KOHCTPYKIUAX

Dusuko-MexaHNn4YeCKUe CBOMCTBA
OeroHa, apMaTypHBIX cTajei,
J)KeJre300eToHa

MeTo/1p1 pacueTa keae300eTOHHBIX

KOHCTPYKIUA

OIIK-1; IIK-3; I[1K-4
Oco0eHHOCTH TPOEKTUPOBAHUS
[IpeIBAPUTEIILHO HAMPSKECHHBIX

KOHCTPYKLUU

KoHncTpynpoBanue u pacuer

MIPOYHOCTH M3rMOAEMBIX JIEMEHTOB

KoHcTpynpoBanue u pacyer OIIK-1; ITIK-3; TIK-4
MIPOYHOCTH CHKATHIX U PACTIHYTHIX

2JIEMEHTOB

KoHcTpyupoBaHue u pacuer

IIPOYHOCTH CHKATBIX AIEMEHTOB. YYeT

rMOKOCTH 3JIEMEHTOB.

. OIIK-1; TIK-3; TIK-4
TpemnHOCTOMKOCTD, pacyeT 10
00pa30BaHMIO M PACKPBITUIO TPEIINH.

KpuBH3HBI U TPOTUOBI AIIEMEHTOB.

MHorosTaxHbie 31aHus. CriocoObl
BO3Be/leHUS. KOHCTPYKTHBHBIE CXEMBI
JKene3o0eToHHbIE KOHCTPYKIIMU

. OIIK-1; ITK-3; I1IK-4
C60pHI>IX 1 MOHOJIMTHBIX IMEPECKPBITUH.
JKene300eToHHBIC KOJTOHHBI K
(G yHIaMEHTBI MHOTOATXKHBIX 37aHUI

ATTecTanus

JKene3o0eToHHbIE KOHCTPYKIIMU

OJIHOATAXKHBIX 3/1aHU. BepTukanbHas

W TOPU3OHTAIbHAS TIJTAHUPOBKA. OIIK-1; ITIK-3; TIK-4
CtponuibHbI€ U TOACTPONUIBHBIE

KOHCTPYKITUU

Kene300eTOHHBIC KOJTOHHBI

OJIHOATAXKHBIX TPOMBIIIUIEHHBIX

30aHuN OIIK-1; IIK-3; TIK-4
XKeneszoOeToHHbIE PyHIAMEHTHI

MTPOMBIIIJICHHBIX 3/IaHUN

HaumenoBanue
OLICHOYHOT'O
cpencTBa

3amwuTa J1/p

[TucbMeHHBIH Onpo

3ammra J1/p
[TuceMenHsI onpo

3ammra J1/p
[TuceMenHsI onpo

3ammuTa JI/p
ITucbMeHHBIH OMPo

3ammra J1/p
[IuceMenHsI Onpo

3aueT no paszaenay
1-5

IIncbMeHHbBIN
onpoc

[IncbMeHHbBIN
onpoc



Marepuains! 1)1 KAMEHHBIX
KOHCTpYKLUH, pacTBOpbL. DU3nKO-
MEXaHUYECKHE XapaKTEPUCTHKHU
kiaaku. Kupnuynele cTeHsl, cToa0bI
MHOT'O3TaKHBIX 3JaHUU

ATTecTarus

OIIK-1; TIK-3; TTK-4

ITuceMeHHEbIN
onpoc

KypcoBoii npoekt
DK3aMeH 110
pasnenam 6-8



