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PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoeMKocTb 10 yueOHOMY IUIaHy 25217 4acOB/3a4ETHBIX €IMHHII
Jlexknun 8 JacoB
JlabopaTopHbIie pabOThI - 4acoB
[TpakTuveckue 3aHATHS 16 JacoB
WNnas xoHTakTHas paboTta - 4acoB
Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 24 4acoB
KonrtakTHas paboTa 1o sK3aMeHy 6 4acoB
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CamocrosrenbHas paboTa 00yJaronmxcs

(0e3 yuera 3K3.) 192 JacoB
CamocrodrenbHas padoTa 1o MOATr0TOBKE K

IK3aMEHY 30 JacoB
DK3aMeH 8 ceMecTp
3auer 9 ceMecTp
BPK, /13 - ceMecTp
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ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cnermmanpHOCTH) 08.03.01 CTpOoUTENHCTBO

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO CKuBC COI'JTACOBAHO H.I1. ConoBneB
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Kadenpa crpouTenbHbIX KOHCTPYKIHNA U BOJOCHA0XKEHUS

(HammMeHoBaHUe Kadeaphl)
26.01.2026 POTOKOJT No 6

(mara)
3aBenyromuii kageapoit COI'NTACOBAHO B.M. Ilo3nieeB

(1.0. ®amunus)
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(M1.0. ®amunus)
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COT'JTACOBAHO H.A. ®unmaa

(M1.0. ®amunus)

Okenept(sl): 3BepeB JleB Bnanumuposuy, HauansHuk ABTOHOMHOTO yupexaeHus PecryOnmuku
Mapuii D51 YrpapineHus rocyJapCTBEHHOM 3KCIEPTU3bI MPOEKTHON JOKYMEHTAIMH U PE3YJIbTaTOB
WHXEHEepHBIX u3bickanuii (AY PMD YI'DI1J])

Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 27.02.2026 r.

Crernanuct yuebno-meroauueckoro neatpa COI'JTJACOBAHO /T.A. CmupHoBa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaVMEHOBAHUE | MHIUKATOPA JOCTUKEHUS

KOMIIETCHIIMU KOMIIETCHIIUU
1. ITIK-5 [TK-5.1 BeiOop uCcX01HOM |3HAHMS: METOAMKH BBHIOOpA MCXOTHON MH(POPMALIUU
CnocoOHocTh  [MHpOpMAIIH HOPMAaTUBHO-TEXHUYECKUX TOKYMEHTOB IS
IIPOBOJIUTH HOPMaTHUBHO- BBITIOJTHEHHS paCY€THOTO 0OOCHOBAHUS MPOEKTHBIX
pacuyeTHoe TEXHUYECKUX pelieHuit 31aHus (COOpPYKEHUS ) IPOMBIIIIEHHOTO U
000CHOBaHNE U |TOKYMEHTOB JJIs IPaKIaHCKOI0 HA3HAYCHUS
KOHCTPYHUPOBAH |BBIIIOJIHEHUS PACUETHOrO |YMEHHUA: BBIOpATh UCXOHYIO HH(POPMALIUIO
ue 000CHOBAHMS IPOEKTHEIX |HOPMATHBHO-TEXHUYECKUX TOKYMEHTOB JUIS
CTPOUTCIIBHBIX pemeHHﬁ 3JaHU BBIITOJIHCHU ST paC‘-IéTHOI‘O O6OCHOBaHI/I$I IMPOCKTHBIX
KOHCTPYKIUI (coopyxeHus) pelieHuit 37aHus (COOPY>KEHUS) MPOMBIIIIIEHHOTO U
3IaHUl U IIPOMBIIIIIEHHOI'O U rpa’kJaHCKOIro Ha3Ha4YCHUs
COOPYKEHHM IrpaXkJaHCKOr0 HABBIKH: BbIOOpa UCXOHOM MH(OpMaK
IPOMBIILICHHOT |HAa3HAYEHUS HOPMAaTUBHO-TEXHUYECKUX TOKYMEHTOB IS
ou BBITIOJTHEHUS paCYETHOTO 0OOCHOBAHUS MPOEKTHBIX
Ipa)JJaHCKOTO pelieHuit 31aHus (COOpPYKEHUs ) IPOMBIIIIIEHHOTO U
Ha3zHAYECHUS rpax1aHCKOro Ha3Ha4YCHUA

I1K-5.2 Beibop
HOPMAaTHUBHO-
TEXHUYECKUX
JIOKYMEHTOB,
yCTaHaBJIMBAIOLINX
TpeOOBaHUS K
pac4€THOMY
000CHOBaHHIO
IIPOEKTHOT'O PELICHUS
3/1aHus (COOpYKEHNU)
HPOMBIIIJIEHHOTO U
IPaXIaHCKOIO
Ha3HA4YEHUs

3HAHHUSI: METOJMKHU BbIOOpa HOPMATHUBHO-
TEXHUYECKUX JOKYMEHTOB, YCTAHABIMBAIOIINX
TpeOOBaHUS K PACUETHOMY 0OOCHOBAHUIO
MPOEKTHOTO PeUIeHUS 3AaHUS (COOPYKEHHSI)
MPOMBILUIEHHOTO U TPaXkIaHCKOT0 Ha3HAYEHUs
YMeHHs1: BBIOMpaTh HOPMAaTUBHO- TEXHUYECKHE
JIOKYMEHTA, YCTaHABJIMBAIOIINX TPeOOBaHUS K
pacuéTHOMY 0OOCHOBAHHIO MMPOEKTHOTO PEIICHUS
31aHusl (COOPY>KEHHST) MPOMBIIIJIEHHOTO U
TPaKIaHCKOTO Ha3HAYECHUS

HaBBIKM: BEIOOpa HOPMATHBHO- TEXHUUECKHUX
JIOKYMEHTOB, YCTaHABIIUBAIOIIUX TPEOOBAHUS K
pacuéTHOMY 0OOOCHOBAHUIO ITPOEKTHOTO PELICHUS
3aHus (COOpPYKEHUS) MPOMBIIIEHHOTO U
rPpa’kJIaHCKOTO Ha3HAYEHUS

[TK-5.3 C6op Harpy3ok u
BO3JICHCTBUM Ha 37aHHC
(coopyxeHnue)
MPOMBILIIIEHHOTO U
TPaKIaHCKOTO
Ha3HAYCHUS

3HAHUSI: HArPYy30K U BO3JEHCTBUI HA 3/1aHUe
(coopyxkeHune) IPOMBIIIUIEHHOTO U TPakIaHCKOTO
Ha3HA4YEeHUS

yMeHHusi: COOMpaTh HArpy3KU U BO3AEHCTBUS Ha
31aHne (COOPYKEHHE) MPOMBIIIJIEHHOTO U
IrpaKAaHCKOTO Ha3HAYEHUS

HaBBIKH: COOpa Harpy30K U BO3ACHCTBUIA Ha 37JaHHE
(coopyxkeHune) TPOMBIIIIEHHOTO U TPakIaHCKOTO
Ha3HA4YCHUS




[1K-5.4 Beibop meTomuku
pacu€THOro 0OOCHOBAHMS
MPOCKTHOTO PEIICHUS
KOHCTPYKIIUU 3[IaHUS
(coopyxeHus)
MPOMBIIIIJICHHOTO U
IPaXXIaHCKOTO
HA3HAYCHUS

3HAHUSI: METOJUK Pacy€THOr0 000CHOBAHMUS
MIPOEKTHOTO PEIICHUsI KOHCTPYKIIUU 31aHUS
(coopyxeHus) MPOMBIIUIEHHOTO U TPaXk1aHCKOTO
Ha3HA4YCHUS

YMeHMsI: BBIOUPATh METOJIUKH PAaCUETHOTO
000CHOBaHUSI MPOEKTHOTO PEIICHUS] KOHCTPYKIIMHI
31aHusl (COOPY>KEHUS1) MPOMBIILIEHHOTO U
Ipa)x/IaHCKOr0 Ha3HAYCHUS

HABBIKH: BEIOOpA METOJUKU PACUETHOTO
000CHOBaHUSI MPOEKTHOTO PEIICHUS] KOHCTPYKIIMHI
31aHUs (COOPY>KEHUS1) MPOMBIILIEHHOTO U
Ipa)x/JIaHCKOr0 Ha3HAYCHUS

[1K-5.5 Bsibop
MapaMeTpOB PaCUYECTHOU
CXEMBI 3aHUs
(coopyxeHus),
CTPOUTENHHOU
KOHCTPYKIIUU 3/1aHUS
(coopysxeHus)
MPOMBIIIUICHHOTO U
TPaKIaHCKOTO
Ha3HAYCHUS

3HaHMs: BbIOOpA MapaMeTpoOB pacueTHON CXEMBI
3/1aHus (COOpPYKEHUS), CTPOUTEIBLHON KOHCTPYKLIUU
3/1aHus (COOpPYKEHUS) MPOMBIIUIEHHOTO U
IPa)/1aHCKOI'0 Ha3HAYECHUS

YMeHHsI: BBIOMPATh MapaMeTphbl pacue€THON CXEMbl
3/1aHus (COOPYIKEHUS), CTPOUTEIBLHON KOHCTPYKLIUU
3/1aHus (COOpPYKEHUS) MPOMBILIEHHOTO U
IpakJaHCKOI'0 Ha3HAYCHMSI

HABBIKH: BbIOOpA N1apaMeTpOB pacue€THON CXEMbl
3/1aHus (COOpPYKEHUs), CTPOUTEIBLHON KOHCTPYKLIUU
3/1aHus (COOpPYKEHUS) MPOMBILUIEHHOTO U
IpakJaHCKOI'0 Ha3HAYCHMSI

[1K-5.6 BeinonHenue
pacyeToB CTPOUTEIIBHOMN
KOHCTPYKIUU, 3/IaHUS
(coopyxeHus),
OCHOBaHUS MO MEPBOH,
BTOPOM IpynIam
MpeAeNIbHBIX COCTOSTHUM

3HAHUS: PACYETOB CTPOUTEIILHON KOHCTPYKIIUH,
3/1aHus (COOpPYKEHUs1), OCHOBAHMSI 110 TIEPBOH,
BTOPOM TpyInaM MpeacIbHBIX COCTOSHUM

YMEHHUS: BBIIIOJIHATh PACUEThl CTPOUTEIBHOMN
KOHCTPYKIIUH, 3/1aHUS (COOPY>KEHUS ), OCHOBAHHUS 11O
[IEpBOH, BTOPOH IpylIaM MpeIeIbHbIX COCTOSIHUN
HABBIKHU: BBIIIOJIHEHUS paCY€TOB CTPOUTEIIBHOU
KOHCTPYKILUH, 3aHHsI (COOPYKEHHS), OCHOBAHUS 1O
MEePBOIA, BTOPOM rpymnaM MpeaeabHbIX COCTOSIHUN

[1K-5.7
KonctpyupoBanue u
rpaduueckoe

o opMIIeHHE TPOEKTHOM
JOKYMCHTAllMU Ha
CTPOUTENBHYIO
KOHCTPYKLHUIO

3HAHUSI: KOHCTPYMPOBAHUS U rpaduueckoe
o(opmIIeHre TPOEKTHON TOKYMEHTAllMU Ha
CTPOUTENIbHYIO0 KOHCTPYKIUIO

YMeHHs1: KOHCTPYHPOBATh U rpapuuecku 0popMIIsATh
MIPOEKTHYIO JOKYMEHTAIIHIO Ha CTPOUTENIBHYIO
KOHCTPYKIUIO

HABBIKH: KOHCTPYUPOBAHUS U rpauueckoro
o(opmIIeHHs TPOEKTHON TOKyMEHTAIlUN Ha
CTPOUTENIbHYIO0 KOHCTPYKIMIO




ITIK-5.8 [IpencraBienre U |3HAHUA: METOAUKY IIPEACTABICHUS U 3aIUThI
3alUTa PEe3yIbTaTOB pe3yabTaToB padoT Mo pacyeTHOMY OOOCHOBAHUIO U
paboT 1Mo pacyeTHOMY KOHCTPYHPOBAHUIO CTPOUTEIILHON KOHCTPYKIIHH
000CHOBaHUIO U 31aHus (COOPY>KEHUS1) MPOMBIILIEHHOTO U
KOHCTPYHPOBAHUIO Ipa)x/JIaHCKOr0 Ha3HAYCHUS
CTPOUTETBHOM YMEeHHSI: TIPEACTABIIATh U 3AIIUIIATh PE3YJIbTaThI
KOHCTPYKLIMY 3aHUS paboT Mo pacyeTHOMY OOOCHOBAHUIO U
(coopyxeHus) KOHCTPYHPOBAHUIO CTPOUTENILHON KOHCTPYKIIMH
IPOMBIIIJIEHHOTO U 31aHus (COOPY>KEHHS1) MPOMBIILIEHHOTO U
TPpaXJaHCKOI'0 TpaXXJaHCKOT'O HA3HAUYCHUA
Ha3HAYEHUS HABBIKHU: TIPEJCTABJICHUS U 3alIUTHI PE3YyIbTaTOB
paboT Mo pacyeTHOMY 0OOCHOBAHUIO U
KOHCTPYHPOBAHUIO CTPOUTEIILHON KOHCTPYKIIHH
31aHus (COOpYKEHUs1) MPOMBIIIEHHOTO U
IPa)xJIaHCKOr0 Ha3HAYCHUS

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

Hucnurnnuna oTHOCcUTCA K 0o0s3aTenbHor yactu OITOIN.

JucuuninHa siBIsieTcs: 003aTebHON

Hns  mpomomkeHuss  (GopMUpOBaHHS — 3asBICHHBIX  KOMIICTCHLIMH  HEOOXOAMMBI — 3HAHHS
npeamecTByomux gucuuiind: CtpoutesnbHas mexanuka (I1K-5)

W3yuaemas ITUCHMIUIMHA SBISIETCS OCHOBOM JIISl TPOJOJDKEHUS (OPMHPOBAHUS yKa3aHHBIX
KOMIIETeHIIMH B ciemyronmx npaktukax: IIpenaumnomuas mpakrtuka (ITK-5); rocymapctBeHHOM
UTOTOBOM arrtectarmu B (opme: IloaroroBka K mpoueaype 3amliThl W 3alliTa BBITYCKHOU
kBanudukannonHoit padotsr (ITK-5)

Pazzien 3. OLIMCAHUE OBPA30OBATEJILHBIX TEXHOJIOI M1

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIUN HMCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peanu3yromue AesATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTHUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU CTPAaTETHMYECKUMHU TEXHOJOTHSAMH SIBIIIOTCS: JIEKLIMOHHBIE 3aHITHS, NPAKTHUECKHE
3aHSATHSL, TPOLIEYPBl CAMOOOYUEHHS

Ha nocTixkeHnMe KOHKPETHBIX ILeneil OOydeHHus HalpaBieHbl IPUMEHsEMble TaKTUYECKHUE
TEXHOJIOTMH: KJIACCUYECKas JIEKIIHS

Paznen 4. COAEPXXKAHUE JUCLHUITJIMHBI

7 cemecTp

KonunuectBo | DopMupyemsbie
4acoB KOMIICTCHITIH

Bunnl u TeMEbI 3aHATHH

DuU3NKO-MeXaHUYeCKHe CBOICTBA MATEPHAJIOB I 0ETOHHBIX U 72 [IK-5
7KeJ1e300eTOHHBIX KOHCTPYKIMIT. DKCIIePUMEHTAJIbHbIE OCHOBBI
pacuera ceuyeHMH KeJ1e300eTOHHBIX KOHCTPYKIMIi

Jlexuust. Jlekuus Nel. CymHOCTb U OCOOEHHOCTH KeJIe300eToHa. 4
VYcnoBust obecrieueHrsi COBMECTHOM paOOTHI OETOHA U CTaJIH.
OOBbIUHBIN U MPEIBAPUTEIHHO HANIPSHKEHHBIH JKeJIe300€TOH.
CriocoOBI M3TOTOBIICHUS M BO3BEICHHS: COOPHBIC, MOHOJIUTHBIE U
cOOpHO-MOHOJIMTHBIC KOHCTPYKIMU. [IpenmyIiiecTBa 1 HeIOCTaTKH




XKeJIe300€TOHHBIX KOHCTPYKIIUMA, 00J1aCTH WX palliOHATIBHOTO
MIPUMCHCHHUS.

Knaccudukanus 6eToHoB. OU3NKO-MEXaHUYECKUE

cBoricTBa. [IpouHocTHBIE XapakTepucTuku. MakTOpBI, BIUSIOLIINE
Ha MPOYHOCTD

HedopmaTuBHBIC CBOMicTBa OeToHAa. OOBEMHBIC

nedopManuu - ycajaka u HabyxaHue, TemrepaTypHbie qedopMaruu.
CunoBsie Aedopmaliu: yupyrue u miactudeckue. Momynu

,I[e(bOpMaI_[I/II/I OeToHa. HpeﬂeHBHHe C)KUMACMOCTD U pACTAXKUMOCTD.

Kitacc mpoYHOCTH KaK CTaTUCTUYECKask IPOYHOCTHAS
xapakrepucTtika. Mapku 6eToHa.

Jlexuus Ne2. dusnko-MexaHUUECKHUE CBOMCTBA apMaTypBhl.
Ha3znauenue apmatypsl: paboyasi, MOHTa)XHasi, KOHCTPYKLIMOHHAsL.
['uOkast apmatypa, €€ BUIbl B 3aBUCUMOCTH OT TEXHOJIOTUHU
U3rOTOBJIEHUS], CIIOCO0a YIIPOUHEHHUSI, (POPMBbI TOBEPXHOCTH.
Juarpammsl 1eopMupOBaHHS MATKOW U TBEPIOM

craneil. [IpounocTHble U 1eopMaTUBHBIE CBOMCTBA.
[InacTHYHOCTB, CBAPUBAEMOCTb, XJIa10JIOMKOCTb. Kitacchl 1 MapKu.
ApMaTypHbI€ U3JEJINs, HEMETAJUIMUECKas apMarypa.

IIpaktrnueckoe 3ansatue. [Ipaktuyeckoe 3anarue Nel.Pacuernsie
cxeMbl. Bunasl

Harpy3oK M BO3ACUCTBUU. ['eoMeTpruecKkue XapakKTepUCTUKU
CEUYECHU.

[TpounocTHBIC U 1eOPMATHBHBIE XaPAKTEPUCTUKHA OETOHA U
apMarypsbl.

[Tpaktuueckoe 3anstue Ne2. PacueT Hecyiel cnocOOHOCTH 110
HOPMaJIbHBIM CEYEHUSM HKeJIe300€TOHHBIX N3TM0aEMbIX HJIEMEHTOB,
moa00p MPOAOIBLHON apMaTypHl.

[Tpaktuyeckoe 3anstue Ne3. PacueT Hecymei cnocoOHOCTH IO
HAKJIOHHBIM CEYEHUSIM KeJIe300€TOHHBIX U3TH0AEMbIX 3JIEMEHTOB,
n10100p NONEPEYHON apMaTyphl.

3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM UKCJIE BHIMIOJHEHNE
[TpopaboTKa JIEKIIMOHHBIX U MPAKTUYECKUX 3aHITUN
CamocrosiTenbHas MpopadOTKa JIUTEPATYPHBIX HICTOYHUKOB U
HOPMAaTHUBHOM JIUTEPATYPHI.

BrinosniHeHue 3agaHuii 1Sl TEKYIIETO KOHTPOJIS C UCIIOJIb30BAHUEM
9JIEKTPOHHOTI'O Kypca.

62

Wnas xoHTakTHAsA padora:

8 cemectp

Bunaer 1 TeMBI 3aHATHH

KoanuectBo
4acoB

dopmMmupyemsbie
KOMIIETEHIINU

7Kene300eTOHHbIE KOHCTPYKIMH MHOT03TAKHBIX I'PAKIAHCKUX
M NIPOU3BOJICTBEHHbIX 3/1aHUI

48

Jlexums. Jlexus Ne 3. KOHCTpYKTHBHBIE CXEMBI MHOTOATaXHBIX
3naHuit. O01IMe cBeICHUSs O KapKaCHbIX, OeCKapKacHbIX U
KOMOMHHMPOBAHHBIX CUCTEMaX U 00JACTIX UX MPUMEHEHHUS.
CBs3eBasi, paMHO-CBSI3€Basl U PaMHasl CUCTEMBI IPOU3BOICTBEHHBIX
3TaHUN.

2

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne 3. Pacuer u
KOHCTPYUPOBaHHE COOPHBIX KOHCTPYKIUI MEXIy3TaXKHOTO
HEPEKPBITHSL.

[TpakTuueckoe 3ansatue Ne 4. PacyeT u KOHCTpyHpOBaHHUE

[IK-5




MOHOJMTHBIX KOHCTPYKLHUN MEXIYITaXXHOTO MEPEKPHITHUSI.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCJIE BBIIIOJIHEHUE
BrInonHenue KypcoBoro npoexra.

YHUHUKAIM, TUIU3AUUS COOPYKEHUN U UX JIEMEHTOB.
Oco0eHHOCTH MTPOEKTUPOBAHUS

cOOpHBIX KOHCTPYKUUM. [10CcKHe %Kene300eTOHHBIE TePEeKPHITHUS,
ux Kkiaccudukanus. bagounsie cOOpHbIE TEPEKPHITHS.
KoHCTpyKIIMM MHOTO3TaXXHBIX IPOMBILIICHHBIX 31aHUi. [1TuThI
MIEPEKPBITHI, pUTENIN CBSI3€BOr0 Kapkaca. Pacuer cratnuecku
HEOIPEIeIUMBIX JKEJIe300€TOHHBIX KOHCTPYKIIHHA 1O METOTY
MIPEAEIbHOIO PAaBHOBECHS. YUeT NepepacipeiesieHus yCUIni.
Purenu paMHBIX KapKacoB, KOJIOHHBI.

MoHonuTHbIE peOpUCThIe TEPEKPHITHS ¢ OATIOUHBIMU

wmtamu. PacueT u KoHCTpyupoBaHue OAJTOYHOH TUTUTHI;
BTOPOCTETIEHHOM OaJKu riIaBHOM Oanku. MOHOTUTHBIE peOpUCThIe
IIEPEKPBITHS C IUNINTAMHU, OIIEPTHIMU 110 KOHTYpPY: pacuer,
KOHCTpyHpoBaHue. COOPHO-MOHOIUTHBIE 0AJIOYHbIE TEPEKPBITHUS.

42

7Kene300eTOHHbIE KOHCTPYKIIUM OJHOITAKHbIX
NPON3BOJACTBEHHBIX 3JaHUH

24

Jlexuus. Jlekumst Ne 4. OnHOA3Ta)KHBIE IPOU3BOICTBEHHBIC 3/1aHU.
KOHCTpYKTUBHBIE CXEMBI,

uX KOMIOHOBKa. ObecrieueHne NpoCcTpaHCTBEHHOW yCTOMUYMBOCTH
3nanui. J)Kene300eTOHHbIE TUIUTHI TIOKPBITUI: KOHCTPYUPOBAHUE,
pacuer.

2
Jlexuus Ne23.Harpy3ku Ha onepedyHble paMbl OJHOITAKHbBIX
3/1aHUN.

Onpenenenue ycuiIuid B 3JIeMeHTaxX paM. Buibl sxene300eTOHHbBIX
KOJIOHH. PacueT u koHCcTpyupoBaHue KoyoHH. [logkpaHoBble Oanku.
2
Jlexuus Ne24.2Kene300eToHHBIE CTPONMIIbHBIE OAJIKH:
KOHCTPYKTUBHBIE ()OPMBI, pacueT, KOHCTPYHPOBAHHUE.
Kene3zo0eToHHbIE CTPONUIIBHBIE (DEPMBI: KOHCTPYKTUBHBIE (POPMBI,
KOHCTpYUpOBaHHe, pacyeT. XKene300eTOHHbIE apKu.
IToacTponunbHble

KoHCTpyKuuu. [TonkpaHoBbie 6anku. KoJOHHBI 0JTHOITaKHBIX
MIPOM3BOJICTBEHHBIX 3AHUN: TUIIBI TOTIEPEYHBIX CEUCHUH,
0COOEHHOCTH KOHCTPYUPOBAHUS U pacyera.

2
Jlexuus Ne25.dyH1aMEHTBI, X pa3HOBUAHOCTH. DyHIaMEHTBI
JIEHTOYHBIE, CINIOIIHEIE, cBalfHbBIe. OTIEIBEHO CTOSIIHE
byHaaMEHTHI,

UX Pa3HOBUAHOCTH 1O GopMe, 1o criocoOy u3rorosiieHus. Pacuer
OCHOBaHHUA (yHJJAMEHTA; pacueT Tena (pyHIaMeHTa.
KonctpynpoBanue. BHelnleHTpeHHO HarpykeHHbIe ()yH/1aMEHTHI:
pacueT ¥ KOHCTPYUPOBAHHUE.

IIpaktnueckoe 3ansartue. Ilpaktuyeckoe 3anarue Ne 5. Pacuer
JJIEMEHTOB
CTPONUIILHOM OaoK M (hepMBI 0 MPeeIbHBIM COCTOSHUSM

IIK-5




MIEpBOM M BTOPOM rpymmam.
KonctpynpoBanue 6ag0k u hepMsl.

3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJIHEHHE
Kene3z00eToHHbIE TINTHI TOKPBITUI: KOHCTPYHPOBAHUE, pacyerT.
Harpy3ku Ha nonepeyHble paMbl OJTHOATAXKHBIX 3/1aHUMN.
OnpeneneHue yCHiui B 3JieMeHTaxX paM. BHIbI jkene300eTOHHBIX
KOJIOHH. PacueT u koHCcTpyupoBanue KooHH. [logkpaHoBbie Oanku.
XKenez006eToHHBIE CTPONUIIbHBIE OAJIKH: KOHCTPYKTUBHBIEC (DOPMBI,
pacuet, KoHCTpyHupoBaHue. JKene300eTOHHbIE CTPONUIIbHBIE
(bepMBbl: KOHCTPYKTUBHBIE (POPMBI,

KOHCTpyHpOBaHue, pacuet. JKene300eTOHHbIE apKu.
[Moactponunbubie kOHCTpYKUIMHU. [TogkpanoBeie Oanku. KomoHHBI
OJIHO3TaXHBIX TPOU3BOACTBEHHBIX 3/1aHUI: TUIIbI OIEPEYHBIX
CCUCHHIA,

0COOCHHOCTH KOHCTPYHUPOBAHHUS U pacyeTa.

DyHIaMEHTBI, UX PA3HOBUIHOCTU. DyHIAMEHTBI

JIEHTOYHBIE, CIUIOUIHBIE, CBaliHbIE. OTAEIBHO CTOSIINE
(GyHIaMEHTBI, UX Pa3HOBUIHOCTH 110 OopMeE, 110 CrIoco0y
usroroBieHus. Pacuer ocHoBaHus (pyHIaMeHTa; pacyeT Tena

dyHIaMeHTa.
KoHCTpyHpoBaHHe. 20
Wnag xonTakTHag padora: 0
IToaroToBKa K SK3aMeHY 30
ITpoBeeHne SK3aMeHa 6
9 cemecTp
. Komnuectso | @opmupyemeie
Buet v TemMbl 3aHATUN
4acoB KOMITETEHIIUU
KamMeHHbIe 1 apMOKaMeHHbl€ KOHCTPYKIIUU. 72 I1K-5
[TpakTuyeckoe 3ansTue. Pacyer u KOHCTPyHpPOBaHNE KAMEHHBIX U 4
apMOKAMEHHBIX KOHCTPYKUHUH. LIeHTpanbHO U BHELIEHTPEHHO
CKATBIE DJIEMEHTBI.
3aaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJIHEHHE
KYpPCOBOTO MPOEKTa/paboThI
Marepuans! 111 kameHHoH kiaaku. Kinaccugukanus. CoiicTBa
KHpnuya, pactBopa. [IpouHocTHble u nedopMaliioHHbIE
XapaKTEpUCTUKH KaMEHHOM KJaaKu. BUIbl apMUpOBaHUs KAMEHHON
KJIagKH. 68
BBITIOJHEHHE KYPCOBOT'O MPOEKTA/PadOThI 0
MHast KOHTaKTHas paboTa: 3a4eT 0

Paszen 5. METOJMYECKUE VKA3AHUS JUISI OBYUYAIOIIUXCSI 110 OCBOEHMUIO
JIACLIUTUIMHBI

W3ydyeHne IUCHUIUIMHBI (MOAYJSI) PEKOMEHAyeTCsl HadaTh C O3HAKOMIIGHHS ¢ paboueii
MPOrpaMMOii, ee CTPYKTYpOH M COJep>KaHUEM pa3/ielioB. YUeOHBI MaTepuan CTPYKTYpPHpPOBaH,
W3YYCHWE  JUCIHUIUIMHBI  OCYIIECTBISETCS B TEMAaTHYSCKOW  TOCIEIOBATEIIHBHOCTH.
3aHATHS JIEKIIHOHHOI0 THIA JAlOT CUCTEMATHU3MPOBAHHBIC 3HAHMS MO AUCIUIUTHHE (MOIYJIIO),
KOHILOCHTPUPYIOT BHUMAHUEC HA Han0oJIee CIIOKHBIX W BaYKHBIX BOIIpocax. Bo BpEMA JICKIIUOHHBIX
3aHITHIA PEKOMEHIYETCSl BECTH KOHCIIEKTUPOBAaHUE y4eOHOT0 MaTepualia; oopamarh BHUMaHUE Ha
(GOpMYIUPOBKM M KaTEropuu, pacKphIBAIOIIME CYTh NPOOJIEMbl, SIBICHHUS WM IPOLECCa;
3a(UKCUPOBATH BBIBOJIBI u MIPaKTUYECKUE PEKOMEHIallNH. (pu HaJTUIHH )
[lonroroBka K 3aHATHAM CEMHHAPCKOr0  THIIA BKIIOYAET O3HAKOMJIEHHE C  IUIAHOM
MPAKTUYECKOTO (JIa0OpaTOPHOTO) 3aHATHUS; PaOOTY C KOHCIIEKTOM JICKIIHi, BRITOJTHEHUE



JIOMAITHETO 3aJlaHus, padoTy C y4yeOHOW M y4yeOHO-METOAMYECKON JIMTEepaTypod, Hay4YHBIMHU
U3JIAaHUSIMH M DJIEKTPOHHBIMH 00pa30BaTEIbHBIMU PECypcaMH, PEKOMEHIOBAHHBIMHU pabodeit
MIPOTPaMMOM NUCHUILIINHBI (Moyst).
CopepxaHuie caMOCTOSAITEJILHOM PadoThl onpezensercs pabodeld NporpaMMoN TUCIUIUIMHBI
(Momynsi), OILCHOYHBIMH W METOJUYECKHMMHM MaTepuallaMd, 3aJaHus MU M YKa3aHUSIMHU
npenogaBarenss. CamocrtostenpHass paboTa MOMXKET OCYIISCTBIATHCS B ayJIUTOPHOU |
BHeayuTopHOU (popmax. DHHEKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSITEIBHONH pabOThI
ABIIIETCS DJIGKTPOHHAs HMHQPOPMAIMOHHO-00pa3oBaTeibHasl cpefa YHUBEPCHUTETa, KOTopas
ofOecrieunBaeT JOCTYNl K oOpa3oBaTelbHOM mporpamme, paboueld mporpamme JUCIHUILIAHBI
(MOIyIst), K DJIGKTPOHHBIM OHMOJMOTEUHBIM CHCTeMaM, NMPOPEeCcCHOHANBHBIM 0a3aM JaHHBIX M
UH(OPMAIMOHHBIM CIIPaBOYHBIM CHCTEMaM.
W3ydyeHne  AWCHMIUIUHBI  (MOIyJsl) — BKJIIOYAE€T  BBIMNOJHEHWE  KYPCOBOTO  TPOCKTA.
[lepuoanunocTh mpoBefeHHs, (OPMbI TEKYILIEIO KOHTPOJISL YCIEBAEMOCTH, CHCTEMa OLICHUBAHMUS
xoJ1a OCBOGHUS JTUCIUTLIIAH MIPEJICTaBICHbI B paboueii porpamme.
dopmoii MPOMEKYTOUHOM aTTECTAIMK 110 JUCIMILIMHE (MOIYJII0) sBsieTcs dk3ameH (8 cemectp),
3auet (9 cemecTp); MO KypcOBOMY MPOCKTY (padoTte) siBisiercst nudHepeHInpOBaHHbBIN 3aUET.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANMYECKOE
OBECIIEYEHUME JUCIHUITIMHbI

6.1. YueOHO-MeTOIMYECKOE obecrieueHne

KonuuectBo
AK3EMILISIPOB TIEYATHBIX
NoNe . W3TaHUH, UMCIOIINXCS B

Crucox UCOIb3yeMOM JIUTEePaTyphbl
n/m OHOIHNOTEKE, MITH
AIIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetu uTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JTAHUA

1. |XKenezobeToHHBIC U KaMEHHBIE KOHCTPYKIUU [ Tekcr] : [yueo. 44
JUId  CTyIEHTOB By30B 1o HanpasiaeHuto "Ctp-Bo",
cnenmanbHocT  "llpom. u rpaxna. crp-o"] / [B. M.
bounapenko u ap.] ; noxn pea. B. M. bonnapenko. U3n. 5-e,
crep. M.: Beiciias mikosna, 2008. - 886, [1] ¢. ISBN 978-5-06-
003162-1. Dx3eMmusapbl: Bcero 44.

2. |bonmapenko, Bwuramuiti MuxaiinoBud. IIpumepsr pacuera 22
KEIe300€TOHHBIX U KaMEHHBIX KOHCTpyKIuil [Tekcr] : yueb.
nocoOue NJisi CTYICHTOB BY30B M0 crienuanbHOCTH "[IpoM. u
rpaxa. CTp-BO"  HampaBieHHWs]  MOATOT.  JUIIJIOMHP.
cnenuanuctos "Crp-Bo" / B. M. bonaapenko, B. U. Pumius.
N3n. 3-e, non. M.: Beicias mkona, 2009. - 588, [1] ¢. ISBN
978-5-06-006093-5. Dx3eMmisapsl: Bcero 22.

3. |ITonumyk, Buranuit [lerpoBnu. ITpoextupoBanue 10
KeJIe300€TOHHBIX KOHCTPYKIMI MPOU3BOJICTBEHHBIX 3aHHM
[Tekcr] : yueOHOe mocobue : [ CTYACHTOB CTPOUTEIHHBIX
cnenuanbHOCcTel: 270162.63, 270102.65, 270100.68] / B. II.
[Momumyk, P. II. YepnseBa. 2-e wuzn., mepepabd. W oM.
Mocksa: M3n-so ACB, 2014. - 136 c. ISBN 978-5-4323-
0045-1. Dx3emmsapsl: Bcero 10.

4. |(XuHkaHuH, Anekcannp [TaBoBHUY. MHOT03Ta)XHEIE 31/

NPOMBIIIUICHHBIC 3/IaHHS B JKeJe300€TOHHBIX KOHCTpykuusx | https://portal.volgatech.net/b
[Tekcr] : yuebHoe mocobue : [mo Hampasienuio 08.03.01|ooks/Xinkanin_mnogoetazhn
(270800.62) u cnenmansHocTu 08.05.01 (271101.65)] / A. I1.| ie_promishlennie_2016.pdf
XwunkanuH, JI. A. XunkanuH; M-Bo oOpa3oBaHUs U HAYKH




Iioc. ®enepanun, PI'BOY BO "IloBomxk. roc. TexHou. yH-T".
Nomkap-Oma: III'TY, 2016. - 67 c¢. ISBN 978-5-8158-1722-7.
DK3eMIuIsAphl: Bcero 31.

5. |Texuuueckoe oOcrnenoBaHue 3MaHUN U coopykeHui [Tekct] 58 /

: MCTOAMYCCKHE YyKasaHWs K BBINOJHEHHIO jJabopaTopHbix | https://portal.volgatech.net/b
pabor mus  crymeHToB creranbHocTeit  270102.65 u| ooks/Pozdeev V.M. Metodi
270114.65 u nanpasnenus 270800.68 Bcex dopm o0yuenus /| chka_k lab_rab _po_obsledo
M-Bo oOpaszoBanusi u Hayku P®, ®I'BOY BIIO "IloBomx. vaniju.pdf

roc. texuon. yH-T"; [coct. B. M. ITo3zeeB]. Momkap-Oma:
III'TY, 2012. - 33 ¢. Ox3eMIUIApLL: BCeEro S58.

IMPOGECCHUOHAIJIBHBIE bA3bI JAHHBIX 1 THOOPMALIMOHHBIE CITIPABOYHBIE

CHUCTEMBI
1. |CnpaBouno-npaBoBas cucreMa KoHcynpTanT+ http://www.consultant.ru
2. |IIpodeccroHanbHbIE CIPaBOYHBIE CHCTEMBI TeXdKCIEPT http://www.cntd.ru

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MPorpaMMHOE 00ecrieueHue

NoNe | Ayautopuu juis ipose- | [lepeueHb 0CHOBHOTO 000PYIOBaHUS [IporpamMmHuoe
/Tl |ACHUS YIeOHBIX 3aHATHH, obecrnieuenHue
CaMOCTOSITEIIbHOM pado-
Thl 1 HpOBCI{GHI/Iﬂ FOCY'
JapCTBEHHOM MTOrOBOM

aTTecTaluu
1. 202 (1) Komruiekr yueOnoit mebenu (1) Microsoft Windows
Enterprise, CnpaBouHas
IpaBoBas cucrema
"KoHCynpTaHT [Tnroc",
Microsoft Office

Standard, Arent Dr.Web,
Komriekt TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommekt 10
AJIL peIICHUsT OCHOBHBIX
MIOJIB30BAaTCIBCKUX 3aJay,
I'MC  "Kapra  2011",
Autodesk 3ds Max

Design, Mathcad
University Classroom
Perpetual - 40,

[Tnatdpopma  nanoCAD,
KPEJIO JAT 5.2, JIUPA-
CAIIP 2018 PRO,
Autodesk AutoCAD,
Autodesk Revit, STARK
ES 2019, SCAD Office
s64, Autodesk Inventor
Professional, Renga,
Lumion, NormCAD,
Autodesk Robot




Structural Analysis
Professional, I'ncC
"[Tanopama Munn",
Kommnekc reonesnuecknx
pacuetoB  («I'eome3us»),
nanoCAD WueHepHbIi
BIM, PlanTracer SL,
Model Studio CS,
[IporpamMMHBIN KOMILIEKC
JIMPA 10, KOMITAC-3D
v22 TII'C (AEC), Pilot-
BIM + Monaynu
paciupeHust

212 (1)

M®V Canon i-Sensys MF 4410 (1),
[lepconanbubiii koMmmetorep 3 Safe
RAY S333 (12), IIK ICL RAY
S902.1,xm1aBuar. , MbIIIb,1aTd KOp/J
3M,MOHUTOP ViewSonic 21,5"
VA2248-LED (1), Komruiekr
yueOHoit mebenu (1)

Microsoft Windows
Enterprise, CnpaBouHas

npaBoBas crucrema
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Areatr Dr.Web,

Komriekt T'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiext 10
AJiL pCHICHUS OCHOBHBIX
II0JIB30BAaTCIBCKUX 3aJad4,
I'MC  "Kapra  2011",
Autodesk 3ds Max

Design, Mathcad
University Classroom
Perpetual - 40,

[Mnatdpopma  nanoCAD,
KPEJIO JAT 5.2, JIUPA-
CAITP 2018  PRO,
Autodesk AutoCAD,
Autodesk Revit, STARK
ES 2019, SCAD Office
s64, Autodesk Inventor

Professional, Renga,
Lumion, NormCAD,
Autodesk Robot
Structural Analysis
Professional, I'mcC
"[Tanopama Munn",

Komruiekc reone3nueckux
pacuetoB  («['eome3us»),
nanoCAD uxeHepHbIi
BIM, PlanTracer SL,
Model Studio CS,
[IporpamMMHBIi KOMIUIEKC




JIUPA 10, KOMIIAC-3D
v22 III'C (AEC), Pilot-
BIM + Monaynu

paciupeHus

3. 252 (111) Kommiaekt rups HI' (10mr-100r) (1),|Microsoft Windows
Muxkpockonn MBC-10 (1), Kommuekt|Enterprise, CnpaBounas

yaeOHoi mebenu (1) MpaBoBast cucreMa

"Koncynprant  Ilmroc",

Microsoft Office

Standard, Areat Dr.Web,
Kommnekr I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommmiexr 1O
JJIA peHIeHI/Iﬂ OCHOBHBIX
IIO0JIB30BAaTCIABCKUX 3aJad4,
I'ncC "Kapra  2011",
Autodesk 3ds Max

Design, Mathcad
University Classroom
Perpetual - 40,

[Tnarpopma  nanoCAD,
KPEJIO JIAT 5.2, JINPA-
CAIIP 2018 PRO,
Autodesk AutoCAD,
Autodesk Revit, STARK
ES 2019, SCAD Office
s64, Autodesk Inventor

Professional, Renga,
Lumion, NormCAD,
Autodesk Robot
Structural Analysis
Professional, I'nc
"ITanOpama Munn",

Kommtekc reonesnyecknx
pacuetoB  («I'eonesus»),
nanoCAD HnxeHepHbIN
BIM, PlanTracer SL,
Model Studio CS,
IIporpaMMHBIN KOMIUIEKC
JIMPA 10, KOMITIAC-3D
v22 III'C (AEC), Pilot-
BIM + Monaynu
pacUIMpPEHUs

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUITIMHBLI ®OHJ OLIEHOYHBIX

CPEJCTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHBI HaA:
- YCBOEHHE TEOPETUUYECKOr0 MaTepuaia (00beM 3HaHHM, TITyOMHA YCBOCHHS ), TPEAYCMOTPEHHOTO




paboueii mporpamMmmoi;

- YMEHHE H3JIaraTh MaTepua (4€TKOCTh, TPAMOTHOCTh M3JIOKCHHS MaTepralia, TOYHOCTh U TIOJTHOTA
BOCITPOM3BEICHUS YYeOHOT0 MaTepuaa);

- YMEHHE MPUMEHATh TEOPETUUCCKUE 3HAHUS MPU PEUICHUH MPAKTUICCKUX 3aJaHUH.

[IIkaa onleHNBaHUs MPEICTaBlIeHA HUXKE.

YpoBeHb
c(OpMHUPOBAHHOCTH [Ixaina
Kpurepuu onenuBanus
3JIEMEHTOB OLICHUBAHUS
KOMIIETCHIINH
IToporosslii OOyyaromuiics UMEET 3HaHUA OCHOBHOIO  MaTepuaia,|3auyTeHo
YPOBEHb IPOSBISAET YMEHHME JIOTMYHO €ro u3jararb, HO MOXET
JIOTyCKaTh ~ HETOYHOCTM B WU3JIOKEHUU  MaTepuana,
HEIOCTaTOYHO MpaBWIbHbIE (OPMYJIUPOBKH, HCIBITHIBAET
3aTPyHEHUS B BBIIOJIHEHUH IPAKTUYECKUX 3aaHUN

7.1. IlpoMexxyTouHast aTTecTalus 00yJaromuxcs
[TpomexxyTouHasi aTTecTanus oOy4yaroluXcs HampaBlieHa Ha OLIEHWBAHUE PE3YJbTaTOB OO0y4YEHHS
10 JUCUUIUIMHE (MOJYJIIO) X IPOBOJUTCS C HCIIOJIb30BaHUEM (DOHIOB OLIEHOYHBIX CPEJICTB.

[Ipumepbl THUMOBBIX KOHTPOJBHBIX 3aaHUi K3 0a3bl (OHAA OIEHOYHBIX CPEACTB IO
o0pa3oBaTebHON IPOrpaMMe.
MWHUCTEPCTBO HAYKW U BbICLLEETO OEPA30BAHMA POCCUMNCKOW GEOEPALIMM

MOBOIKCKNI rOCYAaPCTBEHHbIN TEXHUYECKUIN YHUBEPCUTET
3K3AMEHALIMOHHBIA BUNET N2 0
no ancumnavHe "¥enesobeToHHbIe U KAMEHHbIE KOHCTPYKLUN"
MHCTUTYT CTpOUTENBLCTBA M apXMTEKTypbl. HanpasneHune noarotosku 08.03.01 (03) «CTponTenbCcTBO»

Kypc 4.

1. Matepuanbl g1 KaMeHHOM KNnaaku (KameHHble MaTepuasibl, PacTBOPbI, apmaTypa).
2. MpoYHOCTHblE M AedopMaTMBHbIE CBOMCTBA apMaTypbl.

2. MpoCTpaHCTBEHHbIE NMOKPbLITUA C NPUMEHEHMUEM XKeNe300eTOHHbIX Kynoaos. KOHCTPYKUMS, NopaaoK
pacyeTa, apMmupoBaHue.

3aBeaytowwmin Kadegpoit CK n B (Mo3pees B.M.)

IIpakTnyeckas padora

"PacyeT KOHCTPYKIMII MHOT03Ta’KHOT0 KAPKACHOI0 31aHus"

3ansitue Ne 1. ue.ﬂl) 3aHsTHsi: [lo MCcXOAHBIM JaHHBIM BBINOJIHUTH KOMIIOHOBKY MHOI'03TaKHOI'0 3{aHUSI M3 CﬁOpHOFO



JKejie300eToHa.

1.1. MHcxoanble panHble. TpeOyeTcs paccydTaTh KOHCTPYKIIMHM MHOTOATQXHOTO TPEXMPOJETHOTO 3JaHUS M3 COOpHOro
kene300eToHa (MeTaJumuecknux neMeHToB). Hasnauenune 3nanne — gurHec-1ienTp. Cerka koo 6x7,2 M. Ceuenune xoonH 30%30
cm. KonmmuectBo sTaxeii — 5. Bricora staxka — 4,8 M. J[nmnHa 31aHMs cOCTaBsgeT 6 MPOJIETOB, T.€. 36 M. DKCIUTyaTallHOHHbBIE YCIOBUS
— HOpMabHEIe. Pajion ctpomrensctsa — r. Momkap-Ona. Tun MectHOCTH — B. DyHIAMEHTBI MPOEKTHPYIOTCS HA ECTECTBEHHOM
OCHOBaHUM. Y CIIOBHOE pacdueTHoe conpoTusieHue rpyura 0,3 MIla.

1.2. KoMnoHOBKa KOHCTPYKTHBHOH cXeMbl 31aHuUsl. OCHOBHBIMH 3JIEMEHTAMH CBS3€BOTO KapKaca SBISIOTCS (YHIAMEHTHI,
JKEJe300CTOHHBIC KOJIOHHBI, PUTEIH U TIJIUTHI.

JKenezobemonnvie kononnwl. [IppHUIMAar0 WieHeHHe KOJOHH Ha 2 sTaxka. CTBIKM KOJIOHH pacriojiaraloTcst Ha Beicote 1,05 M oT ypoBHS
BepXa KOHCONIM TpEIbITyIlel KOoNOHHBI. Pa3Mmepbl cedueHHs KOJOHH HMPHHUMAIOTCS 1O 3aJaHuio. [IpuHHMaro pa3sMepsl CEUSHUs
kosoHH 300%300 MM (B paboTe pa3mepsbl CedeHHs KOJOHH NMPUHUMAaeM II0 3aJaHuio). sl omupaHus pureiieldl KOJOHHBI HMEIOT
KOHcOJI pa3zmepoM 150%150 mm.

CeueHne purens TaBpOBOE, C MOJIKOW B pacTsaHyTod 30He. Lllupuna purens mosepxy (BepxHee pedpo) mpurumaercs 200 mm (o
3a/1aHu0), mHMpuHa purens nmonuzy 400 mm. Beicota cedenust puress h=0,075L (L — Benuunna nponera 37aHUsI B HANPaBICHHN
purens), T.e. h=0,075x7200=540 MM (OKOHYATEIBHYIO BBICOTY PUTEls NPUHUMAEM KpaTHbIM 50 MM). BbICOTY puress npuHAMAacM
550 mm.

Purenn ycraHOBICHBI M0 IM(POBBIM ocsiM 31aHus. KoHcTpykTHBHas utiHa purens |=L-h-2a,=7200-300-2-20=6860 mm (L —
GompIINiT pa3Mep CeTKH KONOHH, hx— pasmep cedeHMs! KOJOHHBI, 8:=20 MM — 3a30p MEKIy KOJOHHOH H TOPLIOM PHTE).
KoncTpykTrBHBIE pa3Mepsl purens 6860x400x550(h) MM.

JKenezobemonnvie naumei. I1epeKpbITHS BBIIOIHEHO M3 MHOTOIYCTOTHBIX JKEJIE300€TOHHBIX MPEIBAPUTEIBHO HAIPSIKEHHBIX IUTUT
(manerneil) ¢ KpyriabIMH ITyCTOTaMU. Boib HapyKHOH CTEHBI 3/IaHUS, MO MPOJONBHBIM OCSM, PACTIONO0KEHBI NPUCTEHHBIC TIUTHI.
PsagoMm ¢ mpuCTEHHBIMH IUIMTAMH CMOHTHPOBAHBI PSIOBBIE MHOTOMYCTOTHBIE IUTUTBI M MO ocsM KOJOHH (ocu «b» m «By)
PAaCIOJIOKEHBI CBS3€BbIe MHOTOITYCTOTHBIE ILTUTEL

JUi1st Ha3HAuCHHs pa3MEPOB MHOTOIYCTOTHBIX IUTUT NMEPEKPBITHS, BaM HEOOXOANMO Pa3oKHUTh (COCTAaBUTh MOHTKHYIO CXEMY) TUTHT
HEePEKPHITUS, B HEPEKPbITHH MOTYT y4aCTBOBATh IUIMTHI pa3HOW MIMPUHBL [IIMpUHY MHOTOIYCTOTHBIX IUIMT HMEPEKPBITHS MOXKHO
npuHUMaTh B npeaenax 1000-1500 mm.

W3 ycmoBus (Moeit) packianku, TIpUHAMAK0 HOMHHAIBHBINA pa3Mep MUpUHBI TWATHL 120 cM (6 TMT), KOHCTPYKTHBHAs mupuHa 119
cM (1 cM — MOHTaKHBIH 3a30p MEXKTY TUIUTAMH).

BeicoTa cedeHus TIMT 0DKHA OBITH MOJOOpaHa Tak, 4YTOOBI HApsAY C YCIOBHSMH MPOYHOCTH OBLIM YIOBJIETBOPEHBI TPEOOBAHMS
JKeCTKOCTH (Tporu6). BeIcoTy ceueHns mpeBapuTelIbHO HANPSDKEHHBIX IUIAT Ha3HadaroT u3 ycaoBus h=1/30=6000/30=200 mm (I —
pasMep mpoJieTa IUIUTHI TEPEKPBITHS, BRICOTA PUHUMAETCS] KpaTHBIM 10 MM).

B mimmrtax ¢ myctotaMy MUHUMaNbHasl TOJIIIMHA MTOJIOK cocTaBiseT 25...35 MM, pedep — 30-35 mm. [IprHUMaeM TONMIIMHY BepXHEH 1
kel monok h=35 mm. TIlpoextupyem 7 kpyrmeix mycrot aumamerpom d=h-2hs=200-2-35=130 mm. KomuuectBo mycroT
MPUHAMAETCS] HHANBHAYATEHO B 3aBUCHMOCTH OT ITHPHUHBI TUTUTEL

[Mpurnmaem TosmuHy cpeanux pedep 30 MM, TommmHa Kpaituux pedep nosepxy - (be-nd-nptp)0,5=(1190-7-130-6-30)/2=50 mm (b.—
KOHCTPYKTUBHAsSI IIUPHHA TUIATHI, N — KOJIMYECTBO MyCTOT, d — IMaMeTp MyCTOTHI, Np — KOJIMYECTBO CPEAHMUX TONIEPEUHBIX pedep, tp—
TOJIIIIMHA CPETHETO pedpa).

JInvHA TUTUTBI TIEPEKPBITHS, C YIETOM IIUPUHBI BepxHero pedpa puresnst (200 Mmm) u MoHTaxkHOTO 3a30pa 20 MM, paBHa 5760 MM.

Pesym,TaT HpaKTH‘IeCKOﬁ pa6OTI)IZ OIpeaACTICHBI pasMEepbl OCHOBHBIX HECYIIUX KOHCprKHHﬁ MHOTI'O3TAXXHOT'O 3JIaHHA. Cacrasiena
MOHTaXHas CX€Ma KOJIOHH, pI/Ireneﬁ 1 TUIUT OEPEKPBITUA.

HepequL BOITPOCOB JIs1 ITPOBCACHUA HpOMe)KYTOqHOﬁ arTeCTalnun
1.

Cemecmp 7.

1.CywHOCTb Kene3obeToHa. MoHATUE O Kene306eToHe KaK KOHCTPYKTUBHOW KOMMO3MLMK [BYX MaTepuanos — 6eToHa W CTasbHOM apmaTtypbl. Ycnosus,
obecneunBaloLe COBMECTHYIO paboTy 6eToHa M cTanbHOM apmatypbl. OBbIYHbIA M NPeABaPUTENbHO HAMPSMKEHHbIN Kene3obeToH. MonoKuTebHbIE U
oTpuLaTeNbHbIe CBOWCTBA Kene3obeToHa. Cnocobbl U3roTOBNEHUSA W BO3BEAEHUA Kene306eTOHHbIX KOHCTPYKUMiA. O61acTu npumeHeHus enesobetoHa 1
NepcneKTUBbI PasBUTUS.



BETOHHbIE M *KENE3OBETOHHbIE S/IEMEHTbI. OCHOBHbIE ®U3UKO-MEXAHUYECKUE CBOMCTBA BETOHA
BeToH Anf ene306eTOHHbIX KOHCTPYKLMIA.

2. OcHoBHble cBeAeHUs, BUApI U kKnaccudukauma b6etoHa. CBefeHNA 0 PU3MKO-MeXaHUYEeCKMUX CBOMCTBAX APYrMX 6ETOHOB (MIOTHbIVM CUNMKATHDBIN, AYENUCTbIN,
YKapPOCTOWMKMIA, KUCNOTOCTOMKUIA 6eToHbI). MonrmepbeToH.

3. MpoyHocTb 6eToHa. PaKTopbI, BAUAIOLME HA NPOYHOCTL GeToHa. XapakTtep pa3spyweHus 6eToHa npu ckatuu. Kybrkosas NnpodYHocTb 6eToHa, NpusmeHHas
NPOYHOCTb, MPOYHOCTL GETOHA NpU pacTakeHWU. CBoIMCTBa 6ETOHA NPY 4/IMTEIbHOM, MHOFOKPATHO MOBTOPHOM 3arpy»eHuu.

4 NedopmaTnBHble cBoicTBa 6eToHa O6bemHble aedpopmauuu - ycaka M HabyxaHue 6eToHa, TemnepaTypHble gedopmaumu. Cunosble gedopmauuu.
OpfHOKpaTHOe 3arpyeHne KpaTKOBPEMEHHOM HarpysKoW, BAMAHME CKOPOCTU HarpyXeHua. HennHeliHana CBA3b MEXAY HanpaKeHUAMU U AedopmaLuamu.
Ynpyrue v nnactuyeckue gedopmaumm.

5 Mogaynu pedopmauum 6eToHa - HayanbHbI MOAY/b YNPYrocTh, MOAY/b MOAHbLIX AedopmaLuii, MOAy/ib YNPYronaacTUYHOCTU 6eTOHa, CBA3b MEXAY HUMM.
KoadoduumeHTbl ynpyrux n nnactuyeckux aepopmaLimii.

6 Oedopmaumv npu AauTenbHoM 3arpyeHuu. Monsyyectb 6eToHa u dakTopbl, BAUAOWME Ha Aedopmauuu nonsydectn. Mepa M xapaKTepucTvka
nonsydect 6etoHa. Jepopmaumu 6eToHa NP MHOTOKPATHO NOBTOPHOM AEMCTBUM Harpy3Ku.

7 Knacc no npoYHOCTM KaK CTaTUCTMYECKas MPOYHOCTHAsA XapaKTepucTuka. Knaccbl 6ETOHOB MO MPOYHOCTM Ha CKaTWe W pacTakeHue. Mapku 6eToHoB no
MOPO30CTOMKOCTH, BOAOHENPOHWULAEMOCTH, CPEAHEN MIOTHOCTK.

ApmaTypa ana xene3obeToHHbIX KOHCTPYKLUIA

8 HasHaueHune apmartypbl. Pabouan v MoHTaxHas. TMbKas apmaTtypa v ee BuAbl B 3aBUCMMOCTM OT TEXHO/IOMUM M3rOTOB/EHUs, Cnocoba ynpoYHeHus, Gopmbl
NOBEPXHOCTM 1 criocoba NpUMeHeHNs NPU apMUPOBAHUM KOHCTPYKLMIA (apmaTypa HeHanpsaraemas v Hanpsraemas).

9. MpoyHoCTHble M AedOopPMaTUBHbIE CBOMCTBA apMATYpPHbIX CTafei C NAOWALKON TekydecTn MoBbIlWeHWe NPOYHOCTU U YMEHbLIEHME NAACTUYHOCTU NyTem
NErNPOBaHNA U YBENWYEHWA COAEP)KaHWsA Yraepofa. TepMUYEcKOe YMNpPOYHEHWEe apmaTypHbiX cTanel YCNOBHbIA npeaen TekydecTu YnpouHeHue
ropAYeKaTaHoin apMaTypHOI CTasIn BbITAXKKOM B XOJIOAHOM COCTOAHMU. BbICOKONPOYHas apmaTypHas npoBoioka. Mogyau ynpyroctv apmaTypHbIx cTane.

10. Knaccbl un MapKn apmaTypHbIX cTane M WX MexaHW4eckue XaPaKTEPUCTUKN. ApmaTyprle CBapHble wm3aenunAa - KapKacbl U CETKU Mnockne un
NPOCTPAHCTBEHHbIE KapKachbl. U3penuna m3 apmaTypHoi/'l NPOBOJIOKWN - KaHaTbl, NPAAMN U NYYKU. CBaprIe coeaAnHeHnA apmaTtypbl U MpUmeHaemble BUAbI
cBapku. CTanbHble 3aknagHble getanu B C60thIX 3IeMEHTax.

OcHoBHble GU3MKO-MeXaHUYeCKMe CBOWCTBA Kene3obetoHa

11. TexHuyecKas ¥ 3KOHOMMUYECKan CYLLHOCTb NPeABapUTE/IbHO HaNPAKEHHOTo enesobetoHa. [Bsa cnocoba co3faHua NpeABapuUTEbHOMO HaNPSAXKEHUs -
HaTAYKEHWEe apmaTypbl Ha YMopbl, HATAXKEHWEe apmaTypbl Ha 6eTOH. MexaHW4YecKoe, 3/1EeKTPOTEPMUYECKOE M 3I/EKTPO-TEPMOMEXAaHUYECKOE HaTAKeHue
Hanpsaraemom apmaTypbl.

12. CuenneHne apmatypbl ¢ 6€TOHOM. BAusAHME BbICTYNOB Ha MOBEPXHOCTM apMaTypbl, CUA TPEHUA U CKAEMBAHWA apmMaTypbl ¢ 6ETOHOM Ha MPOYHOCTb
cuenneHus. AHKepoBKa apmaTypbl B 6eToHe KOHCTPYKLMM aHKepOoB.

2.

SKCMEPMMEHTA/IbHBIE OCHOBbI TEOPUW COMPOTUB/EHMA EJIE30BETOHA M METO/AbI PACHETA XE/IE30BETOHHbIX KOHCTPYKLMW

13. 3HayeHMe 3KCMNEepPUMEHTANbHBIX UCCAEL0BaHWI B PA3BUTUM TEOPUM COMPOTUBAEHMA Kesne3obeToHa. Tpu CTaguu HanpsKeHHo-4epopMUPOBAHHOTO
COCTOAHWUA HOPMa/IbHbIX CEYEHMI KeNe306ETOHHbIX 31eMEHTOB U XapaKTep paspyLlleHus ux npu u3rube, Npu BHELEHTPEH-HOM CXKaTUK U BHELLEHTPEHHOM
pacTsXeHuun. BanaHue npesBapuTeNbHOTO HaNPAKEHWA.

14. MeTog pacuyeTa »ene3ob6eToHHbIX KOHCTPYKUMIA NO NpeaesibHbiM COCTOAHUAM. MoHATME NpeaeNbHOro COCTOAHMA KOHCTPYKUmMK. CyLHOCTb pacdyeta no
[BYM rpynnam npeaenbHbiX COCTOSHMIA Hecylel cnocobHOCTH (MPOYHOCTM, YCTOMYMBOCTM, BLIHOCAIMBOCTU) M MPUIOLHOCTM K HOPMasIbHOM 3KCMayaTaumm
(TpewmHocToMKOCTH, fedopmaumm).

15. PacyeTHble $paKTopbI-Harpy3KM 1 NPOYHOCTHbIE XaPaKTEPUCTUKM BETOHA M apMaTypbl, UX Cy4aitHas U3MEHUYMBOCTb.

16. Knaccuduraumsa Harpysok no AAWUTENbHOCTU AeWcTBUA. HopmaTuBHble M pacuyeTHble Harpy3ku. KoadouumeHTbl HafeXHOCTM Mo Harpyskam u no
HasHaYyeHwuto coopyskeHus. CoyeTaHnA Harpy3oK 1 Ko3adOULMEHTbI COYETaHMIA.

17. HopmaTuBHble M pacyeTHble COMPOTUBAEHUA BeToHa. KoapdULMEHTbI HaAeKHOCTU NO BETOHY MpY CKaTUM W pacTaxkeHnn KoadbduumeHTbl ycaosuit
paboTbl 6eToHa.

18. HopmaTuBHble ¥ pacyeTHble COMPOTUBIEHWUA apMmaTypbl. KoadgduumeHTbl HaaeXHocTM no apmatype. KoadduumeHTbl ycaosuit paboTtsl apmaTypbl.
19. Tpu KaTeropum TpeboBaHMt K TPELLMHOCTOMKOCTM 3KeNe306€TOHHbIX KOHCTPYKLLMIA.
20. OCHOBHbI€E MOJIOKEHMA pacyeTa no npesesbHbIM COCTOAHUAM (3anUCb PacyeTHbIX HEPABEHCTB).

21. MpeaBapuTenbHOE HanpsskeHMe B apmartype M 6GeToHe. HauasbHble HanpseHus B apmaType. KOHTpo/sMpyemble HamnpsiKeHus B apmartype npu
HaTAYXeHWU Ha ynopbl, Ha 6eToH. lMpeaenbHble HanpsXKeHWsa o6Katva B 6eToHe. MoTepy NpeaBapuUTENbHBIX HANPAKeHWH B apmaType. Ycuane obxkatus



6eToHa. HanpskeHus B 6eToHe Npu 06KaTun.

06Kt cnyyalt pacyeTa NPOYHOCTU HOPMA/IbHbIX CEYEHUIA CTEPKHEBbIX Kee306eTOHHbIX 31eMeHTOB

22. [iBa cnyyas paspyleHns HOPManbHOrO CEeYEHWs - MepBblid C/lyyald, paspylieHue BCIeACTBME TEKyYecTM PacTAHYTOM apmatypbl, W BTOPOW Cy4a,
paspyLeHue no cxxatomy 6eToHy. MpaHUYHOE 3HaYeHNe OTHOCUTENIbHOM BbICOTbI CXKATOM 30HbI 6ETOHA U YCI0BUA PaspyLeHns No 060Mm cayyasm.

23. O6wmit cnyyait pacyeTa MPOYHOCTU HOPMAJbHbBIX CEYEHUI U3rMbaembiX 3NEMEHTOB CO CMELIAHHbIM apMUPOBAHMEM HanpAraemol U HeHanparaemom
apmatypoit.

M3rnbaemble anemeHTbI

24, 3KCFIepVIMeHTaJ'IbeIe AaHHblE O XapaKTepe paspylweHuna M3rnbaembix 3N1EMEHTOB MO HOPMa/ibHbIM N HaK/JOHHbIM ceyeHuAm. PacyeT nMpo4yHOCTM MO
HOpPMa/IbHbIM CEeYEeHUAM 3SN1eMEHTOB npenBapuTesibHO HanpAXeHHbIX “u 6e3 npeasapuTeNbHOro HanpAaxeHua noboro I'IpOd)Mllﬂ, CUMMETPUYHOIO
OTHOCUTENIbHO CUI0BOM NIOCKOCTH.

25. 3rnbaemble 31eMeHTbI MPAMOYTO/IbHOTO NPoduUNA C OAMHOYHOW apMaTypoii. OCHOBHbIe pacyeTHble popMybl.
26. dnemeHTbl NPAMOYro/ibHOro Npodunsa ¢ ABoHOW apmaTypoit. OCHOBHble pacyeTHble Gopmybl.

27. [1Ba pacyeTHbIX C/ly4as AN 371EMEHTOB TaBPOBOro Npodus. Mpr3HaKK pacyeTHbIX caydaes. PacyeTHble GOpMy/ibl 4NR CAyYas, KOrga rpaHuLa cxxaTomn
30HbI MPOXOAUT B pebpe ceyeHus.

28. OcobeHHOCTU NpeAeNbHOro COCTOAHUA HAKAOHHOTO CeYeHUs U3rmbaemoro anemeHTa. Bo3moMKHble Cydan paspylleHus 37eMeHTa Mo HaKNOHHOMY
CeYEHMIO - AeiCTBIE NOMNEePEYHOI CUJbl, AENCTBUE MOMEHTA, Pa3apOoBaeHHE C)KaToro 6ETOHA B MONOCE MEXAY HAKOHHBIMU TPELMHAMM.

29. BblBOA, pacyeTHbiXx GOpMy/a 417 MPOBEPKM MPOYHOCTU HAKNOHHOMO CeYeHUs NpU AeNCTBUM MOMepeyHoit cwibl U uarnbatowero momeHTa. Pacuer
NonepeyHbIX CTEPXKHEN 1 OTrMB0B. AIFOPUTM NPOBEPKMU MPOYHOCTU HAKOHHOTO CEYEHUA MPU HANMYUK NOMEPEYHbIX CTEPIKHEN.

CxaTble 31eMeHTbl

30. O6Lwme NoHATUA. BUAbl 31eMeHTOB, NOABEPIKEHHbIX BHELLEHTPEHHOMY CXKaTuto. KOHCTPYKTUBHbIE OCOBEHHOCTYM C3KATbIX 3/1EMEHTOB € TMBKOW NPOA0IbHON
apmaTypoii u xomyTamu. PekomeHayemble knaccbl 6€TOHa 1 apmaTypbl.

31. Pacyer NPOYHOCTM BHELLEHTPEHHO CXKaTbIX 3/IEMEHTOB MPU PACYETHbIX IKCLEHTPUCUTETAX. PacyeTHble 1 CnyYaiiHble SKCLLEHTPUCUTETbI. PacueT aemMeHToB
N1060r0 CUMMETPUYHOTO NPOPUASA, CHKATbIX B MAOCKOCTM CUMMETPUM. [lBa pacyeTHbIX Cay4asn - caydait 1 (cayyait 6OMbLUMX IKCLEHTPUCUTETOB CXHMUMALOLLEN
CWAbI, paspyLieHue BCNeACTBME TEKy4ecTW PacTAHYTONM apmatypbl) U caydaid 2 (cayvait manbix 3KCLLEHTPUCUTETOB CHHMMALOLWLEN CWJbl, paspylueHue no
cxKaTtomy 6eToHy). PacyeTHble Gopmysibl M YCNOBUA, ONpesenstolme pacyeTHble ciydaun. YYeT 4oN0oNHUTeNbHOMo Npornba u AAUTeNbHO AeiCTBYOLWel YacTv
HarpysKku.

32. Anroputm pacyeta NPOYHOCTU U aPMUPOBAHUA CXKATbIX 3NEMEHTOB NPAMOYTONbHOMO ceyeHuA. PacyeTHble Gopmy/ibl ANA NPAMOYrONbHOMO CeYeHUA.
ANTOpUTM NPOBEPKM HecyLLel CNocOBHOCTH anemeHTa No 06oMm pacyeTHbIM caydaam. Cayyaii CUMMETPUYHOTO aPMUPOBAHUA.

33. CxKaTble 3neMeHTbl, YCUIeHHble KOCBEHHbIM apmupoBaHuem. CyLHOCTb KOCBEHHOro apmmnpoBaHUA. KOCBEHHOe apMMpOBaHWE CeTKaMM, KOoMbLamun u
cnupanamu. NMpueeaeHHoOe conpoTUBaeHe 6eTOHa C KOCBEHHBIM ApMUPOBaAHUEM.

Pacta HYTbl€ 3/1eMEHTbI

34. dnemeHTbl Kene306eTOHHbIX KOHCTPYKLUMIA, paboTatolme Ha LEHTPaNbHOE M BHELEHTPEHHOE pacTAXeHue. KOHCTPYKTUBHbIE 0COBEHHOCTU PaCcTAHYTbIX
anemeHTOoB. MpUMeHeHne NPeaBapUTENbHOMO HaNPAXKEHMUA.

35. Pacyer NPOYHOCTU LLEHTPANIbHO PACTAHYTbIX 3/IEMEHTOB.

36. [1Ba pacyeTHbIX C/ly4as ANA BHELLEHTPEHHO PacTAHYTbIX 31€MEHTOB - CAyYail MPU-0KEeHUA NPOLO/bHON CU/bI MeXKAY apMaTypoit U C/lyyait NPUNOXKEHUA
CU/Ibl BHE PACCTOAHWUA MeXAy apmaTypoi (BO3SHUKHOBEHME C¥KaTol 30Hbl). PacyeTHble GopmMynbl A/18 3NEMEHTOB CUMMETPUYHOTO CeYeHMUA NPOU3BOIbHOM
dopmbl. YacTHbIN Cnyyait BHELLEHTPEHHO PaCTAHYTbIX 31EMEHTOB MPAMOYrOIbHOro NPodus.

TpeuJ,MHOCTOVIKOCTb nnepemelLeHue ’KeNne3obeToHHbIX 31eMeHTOB

37. PacyeT TPeLMHOCTOMKOCTU Kene306eTOHHbIX 3/1eMeHTOB. PacyeT no 06pa3oBaHuio TPeLUWH, HOPMasbHbIX K MPOAO/IbHOW OCK 3/N1eMeHTa LeHTPanbHO
pacTAHyTbIX, U3rMbaemblX, BHELEHTPEHHO C3KATbIX M BHELEHTPEHHO PACTAHYTbIX 3/1EMEHTOB, NPeABAPUTENbHO HanpsKeHHbIX M 6e3 npeaBapuTe/bHOro
HanpsskeHus. OCHOBHbIE NPEANOCHIIKK U AONYLLEHUs, UCNO/Ib3yEMbIE MPW pacyeTe ene30b6eToHHbIX 3/1eMeHTOB No 06pa3oBaHuio TpelwwmH. OnpeaeneHme
MOMeHTa 06pa3oBaHus TPELLMH Mo Cnocoby AAPOBLIX TOYEK.

38. O6Lme NONOXKEHWA pacyeTa WUPKHbI PACKPbITUA TPeLnH. PaKTopbl, BAUAIOLWME HA LUMPUHY PACKPLITUA TPELLMH.

39. Pacuet no gedpopmauuam OnpegeneHme KpUBU3HbI OCK M KECTKOCTU U3rMBAEMbIX M BHELLEHTPEHHO 3arpysKeHHbIX 3/1EMEHTOB Ha y4acTKax 6e3 TpewwH 1 ¢
TPewyHaMm. Y4eT BAUAHWA NPeABapUTeNbHOrO HaMpPAXXEHWA 1 AAUTENbHOCTU AeNCTBUA Harpy3ku. OnpeseneHune npornboB anemeHTa no KpusmsHe Pacyet
OCpefiHeHHO KEeCTKOCTU 3/1IEMEHTOB C YYETOM TPELUMH B PACTAHYTbIX 30HaX.

Cemecmp 8.



KenesobeToHHble KOHCTPYKLUMMN MHOTO3TaXKHbIX 3p,aHm71 4 coopy»(eHMﬁ
1. Ceasesas, PamMHO-CBA3eBaA N paMHana CUCTEMbl MHOTO3TaXKHbIX MPOU3BOACTBEHHbIX 3,Cl,aHVIl7I.

2. CTbIKM M KOHLEBbIE Y4acTKU CHOPHBIX KeNe306ETOHHbIX 3/IEMEHTOB MHOTO3TaXHbIX 34aHUA. BUAbl CTBIKOB MO PACYETHO-KOHCTPYKTUBHBIM MpU3HaKam u
0COBEHHOCTM UX KOHCTPYKUMM. CBapKa BbiMyCKOB apmaTypbl B CTblKax. YCUIEHUE KOHLEBbIX YYacTKOB COOPHbIX 31eMeHTOB [puMeHeHMe KOCBEHHOro
apMUpPOBaHWA.

3. KOHCTpyKUMYM pureneit cBA3eBOro Kapkaca MHOrO3TasKHOTO 34aHusA. PacyeT purens CBA3eBOro Kapkaca. dnopa matepuanos.

4. OcHOBbI pacyeTa Kene306eTOHHbIX KOHCTPYKUMI MO MeToAdy npesesbHoro pasHoBecus. OCHOBHble NMpUMHUMMbI MeToga. O6pasoBaHMe NAacTUYECKMX
LIapPHMPOB ¥ nepepacnpeseneHne u3rnbaroLwmx MOMEHTOB B NpeAe/ibHOM PaBHOBECHMM CTaTUYECKM Heonpeaenrmon 6anku. Ctatudeckuit cnocob metoga
npesAenbHOro paBHoOBECK.

5. KOHCTpyKuuM pureneit GanouHbix MNEPeKpbITUiA. PacyerT purens pamHO-CBA3EBOTO WM PAaMHOTO KapKaca MeTOAOM MpefesnbHOro PaBHOBECUs C
nepepacnpeseseHmem MOMeHTOB ApMUPOBaHUE pUresi C y4eTom orvbatoLLelt antopbl nepepacnpeeneHHbiXx MOMeHTOB. [1oCcTpoeHWe 3Mopbl MOMEHTOB M0
HasHa4yeHHOMY apMUPOBAHMUIO.

6. KomnoHoBKa KOHCprKTMBHOﬁ CXembl pe6pmc‘roro MOHOJ/IUTHOrO NepeKkpbITUA C 6anoyHbIMU nanTamu, 0cobeHHOoCTn pacyeTa U KOHCTPYUPOBAHUA NAUTDI,
BTOPOCTEMNEHHbIX N TNAaBHbIX 6anok.

7. KOHCTPYKTUBHbIE CXEMbl PEBPUCTLIX MOHOJIUTHBIX MEPEKPLITUIA C NAUTaMM, OMEPTbIMU MO KOHTYpPY, OCOBEHHOCTM pacyeTa Nno MeTody MpeaesbHoro
paBHOBECUA M/UT.

8. Cb0pHbIe U MOHONUTHbIE 6e36an04Hble NepeKkpbITUA. PacyeT n NpoekTUpoBaHNe 6e36aN0UHbIX NePEeKPbITUIA.
9. CHOPHO-MOHOUTHbIE MEPEKPbLITUA MHOTO3TaXHbIX 34aHWIA. OcobeHHOCTM pacyeTa.

KoHcmpykuyuu 00HOaImMaxcHbIx 30aHul

10. OHO3TaXKHble NPOU3BOACTBEHHbIE 3BaHWUA, KOHCTPYKTUBHbIE CXEMbI, UX KOMMNOHOBKA. *Kene3obeToHHbIe NNUTbI MOKPbLITUIA: KOHCTPYMPOBaHME, pacyerT.
11. ene306€eToHHbIE CTPONU/bHbIE HaNKN: KOHCTPYKTUBHbIE POPMbI, pacyeT, KOHCTPYUPOBaHUeE.

12. }ene3o06eToHHbIe CTPONU/bHbIE pepMbl: KOHCTPYKTUBHbIE GOPMbI, KOHCTPYMPOBAHME, pacyeT.

13. Xene306€eTOHHbIE apKU: KOHCTPYKTUBHbIE GOPMbI, KOHCTPYUPOBAHME, PacyeT.

14. NoaKpaHoBble 6aNKKU: KOHCTPYMPOBAHME, pacyeT.

15. KONIOHHbI OAHO3TaXHbIX NPOM3BOACTBEHHbIX 34aHMIA: TUMbI MOMNEPEYHbIX CEYEHUI, OCOBEHHOCTHU KOHCTPYMPOBaHUS U pacyeTa. PacyeT pam 04HOITasKHbIX
30aHUNA.

16. OcobeHHOCTM NPOCTPAHCTBEHHbIX MOKPLITUI U UX KnaccupuKaumsa. OCHOBHOE ypaBHEHUE TeOPUM TOHKUX 060104 eK.
17. NMonorne 060104KN NONOKNUTEIbHOI FAyCCOBOV KPUBM3HBI Ha MPAMOYrOIbHOM MNAaHe.
18. Kynona. Lunnnapuueckue o6onouku. Mantbl KIKC. O60104KM OTpULLATENBHOM KPUBU3HBI (TMMapbl) U BUCAYME MOKPbITUA.

29. DyHOAMEHTDI.

Cemecmp 9.
KAMEHHbIE M APMOKAMEHHbIE KOHCTPYKLIMW
1. MaTtepuanbl AnA KaMeHHOI KnagKu. MPoYHOCTb KaMeHHOW Knaaku. [ledopmaTUBHOCTb KAMEHHOM KNafKu.
2. PacyeT 31eMeHTOB HeapMUPOBaHHOM KaMEHHOM KNafKu: LEeHTPaNbHO CKaTble M BHELLEHTPEHHO CXKaTble 3/1eMeHTbl. PacyeT Ha MecTHoe cmATue.

3. ApMOKaMeHHbIe KOHCTPYKLMN. KameHHaa KnagKa ¢ nonepeyHbim M NPOAOJ/IbHbIM apMUPOBAHUEM. PacyeT Knagku c nonepeyHbiMm M NPOAO/bHbIM
apMupoBaHueEM. KOHCprKTMBHbIe CXeMbl KaMeHHbIX 3,El,aHl41‘/'1. Pacver nepemblyeKk n MHOTOCNOMHBIX CTEH.

BapuaHTt 0
Tect no aucumnanHe «XenesobeToHHbIE U KAMEHHbIE KOHCTPYKLUU»

Yactb | «CBoWCcTBa apmaTypbl, 6eToHa, }KenesobetoHa. OCHOBHbIe NONOXKeHUA pacyeTta XBK»

U3 npedsnoxceHHbIx 80Mpocos Heobxoo0umo 8biIbpames 0OUH rpPasusabHbIG omeem.

NeNe 3afdaHne BapunaHTbl oTBETOB
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K poctonHctBam XKBK oTHOCAT:

CoBMmecTHasA paboTa 6eToHa U cTasibHOW apmaTypbl
obycnasnvsaetcs

BeToH, y KOTOPOro NMPOCTPAHCTBO MEXKAY KPYMHbIM U
ME/IKUM 3aMnoIHUTENEM MONHOCTbIO 3aM0HEHO
3aTBepPAEBLUMM BANXKYLLMM MMeeT

Ona NONHOM XMMUYECKOW peakunmn cxeaTbiBaHUNA U
TBEepAeHuA 6eToHa Tpe6yeTca BOAOUEMEHTHOE OTHOWeHune

BeToH ¢ nioTHocTbio 2200-2500 Kr/m3 oTHOCKTCA K rpynne

TeepaeHve 6eToHa npu Temnepatype 80...90 °C n
BnaxHocTtn 90...100 % asnaetca

Kakne ycnosua CI'IOCOﬁCTByIOT HapacCTaHUIO NPOYHOCTU
6eToHa B TeYEeHUU BpemeHu TBepaeHnA

MpuameHHana NPoYHOCTb 6eToHa ncnonb3yeTca:

Knacc 6etoHa no FOCT onpegenseTtcs nyTem UCrbITaHUK
6eToHHbIX Kyb0B B BO3pacTe

[edopmaTtBHOCTb 6ETOHA NPU CUNOBOM BO3AEMCTBUN —
ELH

a) bosiblian macca;
6) HEBO3MOKHOCTb BTOPUYHOTO UCMO/Ib30BaHUS;

B) BO3MOYXHOCTb MCMO/b30BaHUA MECTHbIX MaTep1anos Ans
6eToHa.

r) HA3Kas TPELLMHOCTOMKOCTb.

a) CUNOoW cuenneHus mexay apmaTtypoi n 6eToHom;
6) cTpyKTypoOWt 6eToHa;

B) BUZOM KOHCTPYKTUBHOIO 3/1EMEHTa;

r) yCIOBUAMM KCNyaTaLmK.

a) Nopu30BaHHYIO CTPYKTYPY; 6) AYENCTYIO CTPYKTYPY;
B) NJIOTHYHO CTPYKTYPY; ) KPYMHOMOPUCTYHO CTPYKTYPY.
a) 0,01-0.15;

6) 0.15-0,20;

8) 0,20-0.30;

r) 0,30-0,60.

a) 0cob0o TAXenbIx; 6) TAKENbIX;

B) 061erYeHHbIX; r) Nerkmx;

A) 0cobo nerkux.

a) aBTOKNaBHO 06paboTKOA;

6) Tennosoit 06paboTKoi;

B) TBEPAEHNE B €CTECTBEHHbIX YC0BUAX;

r) npuHyanTenbHon 06paboTKo.

a) He 3aBWCUT OT YC/I0BUIA TBEPAEHMA;

6) cyxve ycnoBus TBepaeHus;

B) Ha/IMuMe BAAKHOCTM MPU HYJIEBOM TeMMNepaType OKpysKatoLen

cpeabl;

r) NON0XKNUTEeNbHAA TemnepaTypa U HoOpmMasibHaA BIAXXHOCTb
cpegp!.

a) AnA KOHTPO/A KauecTBa 6eToHa Ha 3aBoAaX;

6) Nnpu pacyeTe Kene3obeTOHHbIX KOHCTPYKLNIA;

B) Npu onpeaeneHnm knacca 6eToHa;

r) NPy Ha3HaYeHUM MOPO30CTOMKOCTM BeToHa.

a) 7 cyTokK; 6) 14 cyTOK;

B) 28 cyToK; r) 90 cyTOK.

a) noasneHue TpelwmH B 6eToHe;

6) KOHLLEHTPaLMA HanpsAXeHWe B 061aCTV NOp U MyCTOT;

B) conpoTuBaeHne 6eToHa K ynpyrum u Heynpyrum
nedopmaumam;

r) KOHLEHTPALWA HaNPAXXEeHWUIA N0 rpaHuLLe COMnpPsXeHUa KPynHoro

3anoJIHNTENIA U LEMEHTHOIO KaMHA.

a) MWHUMaNIbHaA OTpuuUaTe/sIbHaA TemnepaTtypa 3KcnayaTauuu

6eToHa;
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Mapka 6eToHa no mopo3ocToiKocTb (F) aTo:

YTo onpeaenset ycaary 6eToHa npu ero TBepAEHUN?

Mon3yyecTb 6eTOHa 3TO NPOLLECC YBENNUYEHUA C TEYEHUEM
BPEMEHWM MNP NOCTOAHHOMN Harpyske:

ApMmaTypa, yCTaHOBNEHHas MO pacyeTy, HOCUT Ha3BaHKue

HopmaTuBHOE CONPOTHBAEHWUE Ha PACTANKEHWE
BbICOKOMPOYHOW apmaTypbl onpeaensercs

CuenneHve apmatypbl ¢ 6eToHOM obecneunBaert

Pa6orta xenesobeTtoHa Ha U3rMb C MOMEHTa 3arpyeHus 40
MOMEHTA, KOr4a HanpsKeHWs B pacTAHYTON 30He 6eToHa
[0CTUraloT NPOYHOCTM BETOHa Ha PacTAXKeHus,
Xapakrepumsyert

Mo Il cragnu HanpsAXeHHo-AepOPMUPOBAHHOTO COCTOAHUA
enesobeToHa BbINOHAOT pacyeT

PaspyLueHue Kene3obeToHHOro 3nemMeHTa HaumHaeTcs no
apmaType pacTAHYTOMN 30Hbl U 3aKaHYMBaeTCA
pasgapobneHmem cxKaTol 30Hbl 6eToHa HoCUT

KOHCTPYKLMK, B KOTOPbIX B NPOLLECCE N3rOTOBIEHUA
UCKYCCTBEHHO CO34al0TCA 3Ha4YUTe/IbHble CXUMaruimne
HanpAaxXeHunAa B 6eToHe nyTem HaTAXeHuA BblCOKOI‘IpO‘-IHOﬁ
apmaTypbl, Ha3blBakOTCA

Pacuert »enesobeTtoHa no npegenbHbIM COCTOAHUAM

nepBoit rpynmbl BbINONHAOT, YTO6bI NPEA0TBPATUTD:

[MOHMXKEeHHble HOPMATUBHbIE 3HAYEeHUA nonesHom Harpysku
Ha nepeKkpbITUA 3TO

6) cTolKOCTb GETOHA OT BO3AENCTBUA HU3KMX TemnepaTtyp;

B) KONM4eCTBO UMKAOB NoNepemMeHHOro 3amopaXXuBaHuA MW"
oTTanBaHuA 6eToHa B BOAOHACbIWEHHOM COCTOAHUU;

r) KONMYECTBO LMKNOB NOMNepeMeHHOro 3amopaskusaHus 6eToHa.
a) Temneparypa;

6) ycnosusa TennoBoi 06paboTku 6eToHa;

B) YMEHbLUEHME B LLEeMEeHTHOM resie cBo604HOM BOAbI;

r) yBE/IMYEHUE BHYTPEHHUX HaNpPsAXeHWn Nnpu TeepaeHum 6etoHa.
a) ynpyrux aedopmaumii; 6) Heynpyrux gedopmaumii;

B) 06bemHbIX AedopMaLyuii; 1) ycagouHbix gedpopmaumii.

a) MOHTaXKHOW; 6) KOHCTPYKTUBHOW;

B) paboueil; r) TeXHONOrMYECKOM.

a) YC/IOBHbIM NpPeaenom TEKYYEeCTH;

6) BpeMeHHbIM CONPOTUB/IEHUEM MPU Pa3PbIBE;

B) U3nYECKMM Npesesiom TEKYYEeCTH;

r) yCNOBHbIM NPeaesiom ynpyrocTu.

a) LeNIOCTHOCTb Kene3o6eTOHHbIX KOHCTPYKLUMIA;

6) coBmecTHyto paboTy apmaTypbl M 6eTOHa Nog, Harpy3Kow;

B) OFHECTOMKOCTb KOHCTPYKLMIA;

r) KOPPO3MOHHYO CTOMKOCTb apMaTypbl.

a) | ctagmio HanpsasKeHHo-4eOPMUPOBAHHOIO COCTOAHUS;

6) Il cTagmio HanpsAXKeHHO-AePpOPMMPOBAHHOIO COCTOAHMS;

B) Il cTaguio HanpsXXeHHO-A4edpOPMMUPOBAHHOIO COCTOAHMUS;

r) IV cTaguto HanpsaKeHHo-AedOpPMUPOBAHHOTO COCTOAHMUS.

a) No 06pa3oBaHUIO TPELLMH; 6) MO PACKPLITUIO TPELLMH;
B) N0 HecyLLei cnocobHOCTY; T) N0 YCTOMYMBOCTH.
a) XpynKui1 xapakTep; 6) ni1acTuyeckuin xapakrep;

B) yNpyruii xapakTtep; r) BHe3anHbli Xxapaktep.

a) BbICOKOMPOYHbIMY;

6) NpeABapUTENbHO HANPAXKEHHBIMU;
B) NpeABapuTeNbHO HAaTAHYTBIMK;

r) npeABapuUTENbHO YNOPHLIMU.

a) obpasoBaHue TpeLmH;

6) noTepto ycTonunBocTM GOpPMbl KOHCTPYKLMIA UK ee
NOJIOKEHUS;

B) MPOAONKUTENBHOE PACKPbITUE TPELLUH;
r) nebopmauum anemeHTa.
a) 4ONA A/IMTENbHOM HarpysKM B NOIHOM 3HaYeHuK;

6) [,ONA KPATKOBPEMEHHOM Harpy3Ku B MONHOM 3HaYeHUH;
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IKCLLEHTPUCUTET NPOLONLHOW CW/bI MPU BHELLEHTPEHHOM
C}KATUM INEMEHTOB 3TO

B n3rnbaembix 1 BHELLEHTPEHHO CKaTbIX KeNe306eTOHHbIX
3/1EMEHTaX NPU HANMYUK PACYETHOM CKaTOM NPOAONbHOMN
apmaTypbl MoNepeyHyto apMaTypy (XomMyTbl) yCTaHaBAIMBAIOT
C uenbto

CnocobHOCTb Kene3obeToHa conpoTuneaseTca obpasoBaHua
TPELMH B cTaguu | HanpskeHHo-AebopMMpoBaHHOTO
COCTOAHUA U PACKPbITUA. TpeLLyHa B cTaguu |l HasbiBaeTca

B) 3HaYeHWe Harpyska ¢ Ko3bdULMEHTOM coueTaHus;

r) 3HayeHMe Harpyska ¢ NOHMXKaLWMUM Ko3bPULMEHTOM rpy30BOM
naowazau.

a) paccTonHMe MeXay 0Cbto, MPOXoAsLLel Yepes NPoAo/bHYIO
cuny, u Haubonee CKaToN rPaHbIo CeyeHuUs;

6) paccTosHMe mexay NPoA0bHOW CUION U Hanbonee
PacTAHYTON rPaHbIO CeYeHus;

B) paccTosHUe MEXAY OCblo, NPOXOAALLEN Yepes NPOoAO/bHYIO
CWAY, U OCblO, NPOXOAALLEN Yepes LIEHTP TAXKECTU CeYEHMUS.

a) obecneyeHms NPOYHOCTY HOPMANbHOTO CEYEHUS;

6) NnpeaoTBpaLLEHNA BbIMyYMBaHMA NPOAOAbHOM apMaTypbl;
B) obecneyeHuns NPOYHOCTM HAKIOHHOIO CeYeHUS;

r) o6ecneyeHns yCTOMYMBOCTU KOHCTPYKLMK.

a) }KECTKOCTbIO 3/1IEMEHTa;

6) YCTOMYMBOCTbIO 31EMEHTA K TPELLMHAM;

B) BbIHOC/IMBOCTbIO 3/IEMEHTA;

r) TPEeWNHOCTOMKOCTbIO 31eMeH



