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1. OBLUME NOJNIOXKEHUA

K BCTynuMTEnbHbIM MCMbITAHMAM MO MporpammamM MoArOTOBKM HayYHbIX W Hay4HO-
negarornyeckmx kagpos B acnupaHType Caml TY gonyckaroTcsa nuua, nMetolme obpasoBaHune He
HWXe BbICLLEro (cneunanuTeT unm marmctpaTtypa).

Mpuem oOcCyLecTBNAETCS Ha KOHKYPCHOM OCHOBE MO pes3ynbTaTtam BCTYNUTENbHbIX
NCNbITaHUA.

2. UENb BCTYNUTENBbHOIO UCTbITAHUA

BcTynutenbHble UCMbITaHMSA NPU3BaHbl ONpeaennTb CTeneHb rOTOBHOCTM NOCTYMNAoLWEro K
OCBOEHMIO OCHOBHOW obpasoBaTenbHOM NporpamMMbl acnmMpaHTypbl MO Hay4yHOW cCrneumanbHOCTH
2.1.1. CTpouTernbHble KOHCTPYKLUUK, 30aHUS U COOPYXKEHUS.

3. POPMA NMPOBEAEHUA U KPUTEPUUN OLIEHKU
BCTYMUTENBbHOIO UCNbITAHUA

BcTynutenbHoe wucnbiTaHWe NPoOBOAMTCSA B COYETAHUM MUCbMEHHOW U YCTHOM hbopm B
COOTBETCTBMM C YCTAHOBIEHHbLIM NpuemMHon kommuccmnen Caml TY pacnvcaHnem.

MocTynatowemy npegnaraeTca OTBETUTb Ha BOMpPOCbl U (MNK) pewnTb 3agavn B
COOTBETCTBUN C 3K3aMEHALMOHHbIMU 3adaHNAMU, KOTOPbLIE OXBaTbIBAKOT coAepKaHMe pa3aesioB n
TEM nporpamMmbl BCTYMUTEMbHLIX UCMbITaHWA. [MOCTynalowmm rotoBUTCS K OTBETY MUCBbMEHHO,
ncnonb3ysi 3K3aMeHaUWOHHbIE JIUCTbI, KOTOpble€ BMOCMEACTBUM XPaHATCS B €ro JIMYHOM dene,
3aTeM OTBEYAET YCTHO YrieHaM 9K3aMeHaLNOHHOW KOMUCCUN.

Mpn npueme Ha o6yyeHMe no nporpaMMaM MNOArOTOBKM HAy4YHbIX W  HaYyYHO-
negarorMdecknx KagpoB B acnupaHType pesynbTaTbl KaXOoro BCTYMUTENbHOMO WUCMbITaHUA
OLleHMBalOTCH No NATUOaNNbLHOM LKane.

MuHumManbHOe  KonmudecTBO  OannioB AN KaXgoW  HaydHOW  crleumnanbHOCTH,
nogTBepXXaaroLee ycnewwHoe npoxoXxaeHne BCTYNUTENbHOIO UCMbITaHUS, cocTaenseT 3 6anna.

LLikana oueHnBaHus:

«OTNUYHO» — BbLICTABMNAETCHA, €Crnv MNOCTynawLWnin nNpeacTaBui pasBepHyTble, YeTkue
OTBETbI HA OCHOBHbIE BOMPOCHI 3K3aMeHaLUNOHHOro bunera.

«XOpOLIJO» — BbICTaBndeTcd, ecln I'IOCTyI'IGiOLIJ,VIVI npegcraBuil . OTHOCUTETTbHO
pa3BepHyTble, YEeTKMEe OTBETbl HAa OCHOBHbIE BOMPOCHI 3K3aMeHaLlOHHOIo buneTa;
«yAOBHeTBopVITeﬂbHO» - BbICTaBIIAETCA, ecinum HOCTyH3POLLI,VII7I npeacrtasun

OTHOCUTENbHO pa3BepHyTble, YETKNE OTBETbl HA OCHOBHbIE BOMPOCHI 3K3aMeHaUMOHHOIo ounerta,
NP 3TOM HEKOTOpPbIE OTBETbLI PAaCKPbITbl HE NOJIHOCTbLIO;

«Hey,EIOBJ'IeTBopMTeﬂbHO» — BbICTaBNAETCA, €Clin Npun oTBETE NOCTynarowero OCHoBHbIe
BOMPOCHI buneta He PacKpbIThI.

4. NEPEYEHb PA3EJIOB, TEM U CNTUCOK JINTEPATYPbI

PA3[OEN 1. CTPOUTEJIbHbLIE KOHCTPYKUUX, 30AHUA U COOPYXEHUA
1.1 XKene306eTOHHbIe KOHCTPYKLUN

1.1.1 BeegeHune. ConpoTuBneHune xene3obeToHa U 3f1IeMeHTbI XKerne306eTOHHbIX
KOHCTPYKLUMN.

KpaTkne wuctopuyeckme cBeOeHUs O BO3HUMKHOBEHWM W pPas3BUTUM XKene3obeToHa 3a
pybexom n B Poccuu. CyluHoCTb xene3obeTtoHa. MoHATMe 0 xene3obeToHe Kak KOHCTPYKTUBHOM
KOMNo3nuun OByX mMaTepuanoB - 6eToHa M cTanbHOW apmaTtypbl. YcrnoBusi, obecnevymBatolime
COBMECTHYO paboTy 6eToHa 1 cTanbHOW apMaTypbl.

OcobeHHoCTM xene3obeToHa - obpas3oBaHMe TpewwumH Ha CcTagun akcnnyatauum OoT
pacTarmsaoLmx HanpskeHui. O6blyHble cBOMCTBa enesobetoHa. Cnocobbl M3roTOBREHUSA U
BO3BEAEHUNS  Kene3obeTOHHbIX  KOHCTpyKuun. Ob6nacTtb MNpuMeHeHusa  XkenesobetoHa WU
nepcnekTUBbLl Pa3BUTHS.



1.1.2 OcHOBHble (hU3NKO-MexaHN4YecKmue cBoucTBa 6eToHa,
cTanbHOM apMaTypbl U XenesobeToHa

1.1.2.1 OcHoBHbIe (hN3NKO-MexaHM4YecKkne cBomcTea 6eToHa

OcHoBHble cBefeHus, Buabl U knaccudunkaumnsa 6etoHa. CTpykTypa LEeMEHTHOro 6eTtoHa u
ee BNUAHME Ha (U3NKO-MEXaHUYeckne XxapakTepuctvku OeToHa. CeegeHua o0  pusmKo-
MEeXaHU4YeCKMX CBOWCTBAxX ApPYrnx 6eTOHOB (NMOTHOrO CUIIMKATHOrO, SYEUCTOro, >KapOCTOWMKOro,
kncrnotoctonkoro). MNMonumepbeToHbl. Buabl nonmmepbeToHOB, X OCHOBHbIE CBOWCTBA M 0bnacTtu
NPUMEHEHMS.

MpoyHocTb 6eToHa. dakTopbl, BAMSOWME HA NPOYHOCTL GeToHa. XapakTep paspyLlueHus
GeToHa npu cxkatmn. KybukoBasa npoyHOCTb 6eToHa, NpM3MeHHas NpPOYHOCTb BeTOoHa, MPOYHOCTb
GeToHa Npu pacTsHkeHun, MecTHoM cxatuu. CBoncTBa 6eToHa Npy ANUTENbHOM, MHOTMOKpaTHO
NOBTOPHOM, YAQPHOM U CFIOXKHOM 3arpyXeHun.

HedopmaTtuBHble cBoncTBa 6etoHa. Ob6bemHble aedopmaumm - ycagka u HabyxaHue
beToHa, TemnepartypHble gedopmaunn. KosdbdurumeHT nnHenHon TemnepaTypHon gecdopmaumm m
ero 3aBMCMMOCTb OT BMAa LEeMeHTa, 3anonHutenen n gpyrux dakropos. Cunosble gecdopmanmu.
OpHoKpaTHOe 3arpyXeHue KpaTKOBPEMEHHOW Harpy3kon, BIIMSHWE CKOPOCTU HarpyXeHus.
HenuHenHaa cBA3b MeXay HanpskeHusMu n  gedpopmauusamn.  Ynpyrme wn nnactudeckue
nedopmaumn.

Moagynb paecdopmaumm 6eToHa: HadvanbHbIA  MOAYMb  YNPYrocTu, MoAyfb  MOSHbIX
aedopmaumii, mogynb ynpyronnactu4yHocT 6eToHa, cBA3b Mexay HUMKU. KoadbduumeHT ynpyrmx
M nnactnyecknx gedopmaumi. [pedenbHble CKUMAeMOCTb W pacTsHKMMOCTb  GeToHa.
KoadbdmumeHT nonepeyHbix gedopmaunin n moaynb casura 6eToHa.

Hedopmaumm npu anutensHoM 3arpykeHun. MNMonsyyectb 6eToHa u akTopsbl, BRvsoLme
Ha aedopmaumm nonsyvyectn. Kpueble nonsyyectu. JlInHenHasa n HenuHenHaa nonsyvectoe. Mepa u
XapakTtepucTuka nonsyyectu 6etoHa. Penakcaumsa HanpskeHun B 6eToHe.

Hedopmaumm 6eToHa NpyM MHOrOKpaTHO MOBTOPHOM AEWCTBMM Harpy3ku. BbiHOCIMBOCTb
GeToHa.

Knacc no npo4HOCTM Kak cTaTucTMyeckasi NpOYMHOCTHasS xapakrepucTtuka. Knaccel 6eToHOB
Mo MPOYHOCTM Ha CxXaTtme W pacTskeHve. Mapku GETOHOB NO  MOPO30CTOMKOCTH,
BOOOHENPOHNLAEMOCTH, CpedHen MMAOTHOCTU M No camoHanpskeHuto. O6wmne cBepeHus o
Ha3HayeHun knacca n mapkm 6etoHa.

1.1.2.2 ApmaTtypa Ans xene3obeToHHbIX KOHCTPYKL UM

HasHaueHune apmaTypbl. Pabo4vas n MmoHTaxHas apmatypa. [Mbkas apmatypa u ee Buapl B
3aBWCUMOCTN OT TEXHOMNOTMW WU3rOTOBMEHUH, cnocoba ynpoyHeHusi, (PopMbl MOBEPXHOCTU U
cnocoba nNpUMEHeHUs Npy  apMMpoOBaHMM  KOHCTPYKUMA  (apmaTtypa HeHanpsiraemas Wu
Hanpsaraemas).

XKecTtkaa apmatypa 13 npokaTHbIX Npodunen n obnactv ee NPUMEHEHUS.

MpoyHOCTHBIE N fedopMaTMBHbLIE CBOMCTBA apMaTypPHbIX CTanen ¢ NnoLagkon Tekyy4ecTu.
MMoBbIWEHNE MPOYHOCTU U YMEHbLUEHWE MNACTUYHOCTM MYTEM JIErMPOBaHUA U YBENUYEHUs
coaepxaHua yrnepoga. TepMmuyeckoe YNpOYHEHWEe apmaTypHbIX cTanen. YCnoBHbIA npenen
TEKYYECTU. YNPOYHEHNE ropsiyekaTaHOW apMaTypHOW CTanu BbITSPKKOM B XOFOQHOM COCTOSIHUWN,
BbICOKOMpPOYHasa apmMaTtypHasi npososnioka. Mogynb ynpyroctu apmaTypHbIX CTanemn.

lMnacTnyHoOCTb, CBAapMBaEMOCTb, XN1agHONOMKOCTb, PEOSIorMyeckne CBoncTBa (penakcaums
HaNpPsPKeHWN) apMaTypHbIX CTanen. YCTanoCTHOe paspylleHne W OUHaAMU4ecKoe YMNpOYHeHMe.
BrnvsiHme Ha mexaHu4eckne CBOMCTBa apMaTypbl BbICOKOTEMMNEPATYPHOro Harpeea.

Knaccel n  Mapku apmaTypHbIX CTaned W UX MEXaHW4eCcKne XapakTepucCTUKW.
PekomeHOaumm no MCNoOMNb30BaHUIO apMaTypbl B PasfiMyHbIX KOHCTPYKUMAX. YYeT XxapakTepa
OENCTBYIOLLMX Harpy3oK, pacyeTHOM TemnepaTypbl U YCMAOBUI 3KCNnyaTaumm Xene3obeToHHbIX
KOHCTPYKLMI.

ApmaTypHble cBapHble u3genua - Kapkacbl U ceTku. [lnockune M NpoCTPaHCTBEHHbIE
Kapkacbl. N3genua n3 apmaTypHON MPOBOSIOKK: KaHaTbl, Npagn n nyyvkn. CeapHble COeQUHEHWUS
apMaTtypbl 1 IpUMeHsieMble BUAbl cBapkn. CTanbHble 3aknagHble etanu B COOPHbIX arieMeHTax.

HemeTtannunyeckasa apmartypa.



1.1.2.3 OcHOBHbIe (h1M3NKO-MexaHNn4Yeckme CBOMCTBA Xene3obeToHa

TexHudyeckas UM 3KOHOMMYECKAs  CyWHOCTb  MpeaBapuUTENbHO  HanpshKeHHOro
XenesobeTtoHa. [1ea cnocoba co3gaHuns NpeaBapUTENbHOMO HAaMPSPKEHUS:: HaTsHhKeHNe apmaTypbl
Ha ynopbl, HaTsXkeHMe apmatypbl Ha 6eToH. MexaHuyeckoe, 9neKTPOTEPMUYECKOE WU
3NEKTPOTEPMOMEXAHNYECKOE HATSPKEHNE HanpsiraemMon apMaTypbl.

Cuennexve apmatypbl ¢ 6€TOHOM. BnusiHme BbICTYNOB Ha MOBEPXHOCTU apMaTypbl, CUN
TPEHNS N CKNeumBaHusa apmaTypbl ¢ 6€TOHOM Ha MPOYHOCTb cuenneHus. AHKEpOBKa apmaTtypbl B
6eToHe. KOHCTPYKLUKN aHKEPOB.

Ycapka xenesobeToHa 1 nepepacnpegeneHme HanpsikeHnn B apmatype n 6eTtoHa cxxatoro
anemeHTa BcrneacTame nonayvectn. CoBMECTHOE AENCTBME YCaAKN U NMOM3y4YecTu.

3awunTHbIN cnon 6eToHa. PakTopbl, BAUSIOLWMNE HA Ha3HAYeHMEe TOMNLWMHBI 3aLLUTHOrO Crosi:
BMA W knacc 6eToHa, BMA M AMaMETp apmaTtypbl, rabaputHble pasmepbl CEYEHMs INEeMEHTa,
YCNoBUWs SKCnnyaTaumm u gap.

1.1.3. 3kcnepuMeHTanbHble OCHOBbI TEOPUN CONPOTUBIIEHNSA Xene3obeToHa U
MeToAbl pacyeTa Xese300eTOHHbIX KOHCTPYKLUN

1.1.3.1. 3KcnepuMeHTarnbHble JaHHble O paboTe XKene3ob6eToHa NoA Harpy3Komn

3HayeHVe JKCMepuUMEeHTanbHbIX WCCNEeAOBaHU B pas3BUTMM TEOpUM COMPOTUBMEHMUS
XenesobeTtoHa. Tpy cTagumn HanpsPKEHHO-AePOPMUPOBAHHOIO COCTOSIHUS HOPMAarbHbIX CEeYeHWUi
Kene3obeTOHHbIX 3fIEMEHTOB U XapaKTep paspylleHuss ux npu msrnbe, npu BHELEHTPEHHOM
cKaTUM N BHELEHTPEHHOM pacTskeHun. BnusiHne npeaBaputenbHOro HanpshkeHus. [Mpouecc
o6pa3oBaHUA N PacKpbITUS TPELLMH.

OOwue cBegeHMsa O pacyeTax Kene3obeTOHHbIX KOHCTPYKUMM MO  LONyCKaeMbiM
HanpshkeHnaM. NoHaTNe NpMBeLEHHOrO CeYeHus.

MeTopg pacyeTa HOpMarbHbIX Ce4eHu No paspyLuarwmm yeunmsamM. OCHOBHbIE MONOXEHUSA
MeToAa, ero npenmyLectesa u HeJoOCTaTKN.

MeTon pacuyeTa Xene3obeTOHHbIX KOHCTPYKUMA NO npeaenbHbiM COCTOSHUSM. [loHsTue
npegenbHOro COCTOAHUS KOHCTpyKumn. CyLHOCTb pacdeTa Mo ABYM rpynnam npeneribHbIX
COCTOSIHUI: HecyLlen cnocoBHOCTU (MPOYHOCTU, YCTOMYMBOCTU, BbIHOCIIMBOCTU) U NPUFOAHOCTU K
HOpMarnbHOKM 3KCnnyaTaumn (TPELNHOCTOMKOCTH, Aeopmaumam).

OcCHOBHblE HOpPMAaTMBHbIE AOKYMEHTbI, UCMNOSib3yeMble MNpu pacyeTe >Kene3obeTOHHbIX
KOHCTPYKUMA.

Pac4yeTHble haKkTopbl - Harpy3kn U NPOYHOCTHbIE XapakTepucTukm 6eToHa n apmatypbl, UX
cnyyanHas U3MeH4YNBOCTb.

Knaccudmkauma Harpysok Mo AnUTENbHOCTU OencTBus. HopmaTuBHble W pacyeTHble
Harpy3sku. KoadpdunumeHTbl HaAeXHOCTM MO Harpy3kam 1 No HasHa4YeHunto coopyxeHnsa. CoyetTaHus
Harpy3ok n KoadULMEHTbI COYeTaHN.

HopmaTuBHble 1 pacyeTHble conpoTuereHns 6etoHa. KoadduumeHTbl HageXHoOCTU no
GeToHy Npu cxaTtum 1 pacTaxeHun. KoaddpuuneHTtsl ycnosun paboTtsl 6eToHa.

HopmaTuBHble N pacyeTHble conpoTuBneHus apmatypbl. KoadduumeHTbl HageXxHoCTn no
apmartype. KoappmuneHTtbl ycrnosuin padboTtel apmaTypbl.

Tpu kateropun TpeboBaHM K TPELLMHOCTOMKOCTM XXene3006eTOHHbIX KOHCTPYKLMWIA.

OCHOBHblE MOMOXEHUs pacdeTa Mo npeferibHbiM COCTOSHWUAM  (3annCb  pacHeTHbIX
HepaBeHCTB).

MpenBaputenbHoe HanpshkeHne B apmatype u ©OeToHe. HauvanbHble HanpskeHus B
apmaType. KoHTponuvpyemble HanpsbkeHWs B apMaTtype Npu HaTsXKeHWW Ha ynopbl, Ha 6eTOoH.
MpepgenbHble HanpsbkeHns obxaTtna B 6eToHe. YcTaHoBneHne knacca 6eToHa B 3aBUCUMOCTU OT
Knacca Hanpsraemon apmatypbl. [loTepu npegBapuTenbHbIX HaNpsHKeHUn B apmatype. Ycunue
obxaTtnsa 6etoHa. HanpsikeHus B 6eToHe npu obxaTtuum.

1.1.3.2. O6wwmn cnyyam pacyeta NpoOYHOCTU HOPMasribHbIX CEYEHUN CTePXKHEBbIX
)Kene3o6eTOHHbLIX 31IeMEHTOB

[Ba crnyyas paspylleHuss HOpMarbHOrO CeyYeHus: nepBbld Cnyyam - paspylleHue
BCNeACTBME TEKYYECTU pacTAHYTOW apmaTypbl, BTOPOM Chyyam - paspylleHue Mo cxaTomy
6eToHy. [paHW4yHOE 3Ha4yeHMe OTHOCUTENBHOM BbICOTHI CXaToOW 30Hbl 6eToHa KU ycnosus



paspyLleHusa B oboux cnydasx. lNpegenbHble 3Ha4YeHMs KoadhduuMeHTa apMNpoBaHms.

O6wmn cnyyan pacyeta NPOYHOCTU HOPMAaSbHbIX CEYEeHUN N3rMbaemblX 31EMEHTOB CO
CMELLAHHbIM apMUPOBAHMEM HarnpsraemMon W HeHanpsiraemon apmatypon. [IBa pacyeTHbIX
ypaBHEHWsI NpeaenNbHOro COCTOAHNS HOPMasbHbIX CEYEHUN.

1.1.4. Usrubaemble anemMeHTbl

KoHCTpyKTMBHbIE 0OCOBEHHOCTUN U3rnbaembix anemeHToB. Obme ceBeaeHns 06 narnbaemblx
anemeHTax: 6ankax, nnutax. PaunoHanbHble OpPMbI CevYeHMn Un3rmbaemblx IFIEMEHTOB.
OcobeHHOCTM apMUpoBaHUS OBbIYHbBIX U NPeaBapUTENbHO HaMNPSXKEHHbIX AN1IEMEHTOB.

3KkcnepuMeHTanbHble AaHHblE O XapaKTepe paspyLleHUa 3NeMeHTOB Mo HopMarbHbIM Y
HaKNOHHbIM ceyeHuaM. PacdeT NpPOYHOCTU MO HOpMarbHbIM CeYeHusAM npeaBapuUTensHO
HanpsPKeHHbIX anemMeHToB UM 6e3 npegBapuTenbHOro  Hanpskenus nwboro  npodwuns,
CUMMETPUYHOIO OTHOCUTENBHO CUIMOBOM MIOCKOCTH.

N3rnbaemble anemMeHTbl NPAMOYrONbHOrO NpoduNA C  OAWHOYHOW  apMaTypoW.
PekomeHgaumm no onpegeneHunio paunoHarnbHbIX pa3MepoB cedvyeHusd. OCHOBHble pacyeTHble
dopmynbl. Micnonb3oBaHne BcrnoMoratenbHbIX TabnuyHbIX KO3PUUNEHTOB. ANroputM pacyeTa
naowanm nonepeyHoro ceveHust apmartypsl.

OnemeHTbl NPAMOYrofibHOro Npodunsa ¢ ABOMHOW HeHanpsraemMon apmaTypor. AnNroputm
pacyeTa nnoLiaam NonepeyHoOro CeYeHNs pacTsaHyTON U CxXaTon apMaTypbl.

OcobeHHOCTM pacyeTa wm3rMbaeMblX 3NEMEHTOB MPSMOYrofbHOro  npodunsa  co
CMeLlaHHbIM apMUpPOBaHUEM pPacCTAHYTOM 30Hbl. ANTOPUTM pacdeTa nnowagn nonepevyHoro
CeYeHust HanpsiraeMon apmaTypebl.

[lBa pacyeTHbIX criydas Ons anemeHToB TaBpoBoro npoduns. lNMpusHakm pacyeTHbIX
cnydaeB. PacyeTHble opmynbl AN cryyas, Korga rpaHuua ckaTow 30Hbl MpoxoauT B pebpe
CeyeHus.

MakcumanbHble 1 MUHUMarbHble KO3MMULNEHTbI apMUPOBAHUSA HOPMASibHOro cevYeHus
aneMeHTa.

OcobeHHOCTM npefenbHOro COCTOSIHUMSA HAKIMOHHOTMO CeYeHUst M3rmbaemoro aremeHTa.
BO3MOXHbIE Crydan paspyLlUEHUS dfieMEHTa MO HaKMIOHHOMY CEYEHMUIO: OEeWCTBUE MNonepeyHomn
Ccunbl, OENCTBME MOMEHTa, pasgpobrneHve cxatoro GeToHa B MNOMIOCE MeXAy HaKMOHHbIMU
TpeLwmHamu.

Pac4yeTHble ¢opMynbl ANAs NPOBEPKM MPOYHOCTM HAKIMOHHOIMO CeYeHus npu OencTBUn
nonepeYvHon cunbl 1 n3rndaroLLero MoMeHTa. PacyeT nonepeyHbIx CTEPXXHEN 1 OTIMOOB. ANropuTM
NPOBEPKM MPOYHOCTM HAKITOHHOIO CEYEHMUS NPU HaNMYUK NonepeYHbIX CTep)KHEN. KOHCTPYKTUBHbIE
TpeboBaHusa, obecneuymBarolime MPOYHOCTb HAKMOHHbLIX CEYEeHWW Ha [EeWCTBME MOMEHTa:
aHKepOBKa NpPoAOoSIbHOM PacTAHYTOM apMaTypbl Ha ornopax u nNpy obpbIBe ee B YacTu nponeTa.

CBegeHUa O KOHCTPYKUMW COOPHbLIX WU MOHOMUTHbIX ©anok u nnut. PaspesHble u
Hepa3spesHble Ganku. Pebpuctble M nycToTHble cbopHble nAnTbl. OCOBEHHOCTU apMUPOBaHUSA
COOPHBIX N MOHOMUTHBIX 3fIEMEHTOB CBApPHbIMK Kapkacamu, CeTKamm 1 OTAENbHbIMU CTEPXKHAMM.
TpeboBaHUA K pasmeLLeHnio apMaTypbl B NONEpeYHbIX CEHYEHUSIX ANTIEMEHTOB.

OcobBeHHOCTM apMUpPOBaHUA NpeaBapUTENbHO HamnpsbKeHHbIX arnemMeHToB. PasmelueHue
Hanpsraemom apmaTtypbl B MONEPEYHOM CeYeHUn anemeHTa. AHKepOBKa Hanpsraemon apMaTypbl
N MECTHOE yCUITeHNEe KOHLEBbIX Y4aCTKOB NpeaBapuTeSibHO HanNpsXeHHbIX 3NIEMEHTOB.

PacyeT NpoYHOCTN HOPMATbHbIX CEYEHUI NPU KOCOM n3rmnbe.

1.1.5. CxaTble aneMeHTbI

Obwue noHATMA. Buabl 3neMeHTOB, MNOABEPXEHHbIX BHELEHTPEHHOMY CXaTuio.
KOHCTPYKTMBHbIE OCOBEHHOCTU CXaTbIX ANIEMEHTOB C NMOKON NPOAONBHON apMaTypor U XOMyTaMu.
OnTmanbHble NpoLeHTbl apMupoBaHus. PekomeHayeMble knaccbl 6eToHa n apmartypsil.

PacyeT MpOYHOCTN CXKaTblX 3MIEMEHTOB CO CryYaWHbIM 3SKCUeHTpucuTeToM. OCHOBHbIE
AonyLeHns, NnpuHuMaemsle npu pacdete. Anroputm pac4yeTta.

Pac4eT NpoYyHOCTN BHELEHTPEHHO CXaTblX 3NIEMEHTOB MPU PacYeTHbIX SKCLEHTpUCUTETaXx.
PacyeTHble U cnyyalHble 3KcUeHTpucUTeTbl. PacyeT anemMeHTOB CUMMETPUYHOro npoduns,
cXaTblX B NNOCKOCTM cummeTpuu. [IBa pacyeTHbIX crniyqasa: cnydam 1 (cnydanm 6onblimx
9KCLEHTPUCUTETOB CXUMAIOLWeEN Cunbl, paspylleHne BCNeacTBMe TeKydecTn pacTAHYTOMU
apmartypbl) U cnydanm 2 (cnyvanm manblX 9KCLEHTPUCUTETOB CXMMAaIOLWEen Cunbl, pa3pyLlleHue no



cxkaTomy 6eToHy). PacueTHble hopmynbl U yCroBWS, OnNpeaensiowme pacyeTHble criyyan. Yuet
AOMNONHUTENBHOrO Npormba 1 ANUTENBHO AEUCTBYOLLEN YacTN Harpy3oK.

AnroputM pacyeTa MNPOYHOCTU W APMUPOBAHUA CXKATbIX SMEMEHTOB MPSIMOYrOfbHOrO,
TaBpOBOrO W [BYTABPOBOro ceveHun. PacyeTHble opmynbl ANS NPSMOYrOfbHOrO CeYeHus.
ANropuTM NpPOBEPKM HECyLLEeN CNOCOOHOCTM 31EMEHTOB B 0O0OMX pacyeTHbIX crydyasix. Anroputm
pacyeta apmatypbl B cny4yae Oonbwux 3KcUeHTpucuTeToB. Cnyyam CMMMETPUYHOrO
apMupoBaHus.  ANroputM pacyeta CUMMETPUYHOINO apMUPOBaHWA AN Cryvas  ManbixX
9KCLEHTpUCUTETOB. PacyeTHble hopmynbl A1S 3NIEMEHTOB TaBPOBOIro M ABYTaBPOBOrO CEYEHUN B
3aBMCMMOCTU OT PACMONIOXEHUsI CKaToW 30Hbl. ANropuTM pacyeTa apmaTypbl 4SS Crydaes
GOonbLUMX U MarnbiX 3KCLEEHTPUCUTETOB.

CxaTtble 3nemMeHTbl, YCUIEHHble KOCBEHHbIM apmupoBaHMeM. CyLHOCTb KOCBEHHOro
apmupoBaHusl. KocBeHHOe apMupoBaHWe ceTkamu, Konbuamu u cnvpanamu. [lpueBegeHHoe
conpoTmBrneHne GeToHa C KOCBEHHbIM apmupoBaHuem. Popmyna ansg pacyeTa npyvBeOEHHOro
conpoTmeneHns 6eTOHOB B 3aBMCUMMOCTU OT BUAA KOCBEHHOW apMaTypbl.

YcuneHne KOHLEBBIX Y4aCTKOB CXaTblX 31eMeHTOB. PacyeTt Ha mecTHoe cxaTtue.

Tpy6obeToH. PacyeT TpyGOOETOHHLIX 3NIEMEHTOB Ha cXaTue.

CxaTble aneMeHTbI C XXeCTKOW apMaTypor, 0COGEHHOCTN KOHCTPYMPOBaHMA U pacyeTa.

1.1.6. PacTsiHyTbIe 35f1IeMeHTbI

OnemMeHTbl  Xene3obeTOHHbIX  KOHCTPYKUWA, paboTalowme Ha LUeHTpanbHoe W
BHELIEHTPEHHOE  pacTsbkeHne. KOHCTPYKTUBHblE  OCOBEHHOCTU  PacTAHYTbIX  3f1EMEHTOB.
MpuMeHeHne npeaBapUTENbHOrO HaNPsHKEHUS.

PacyeT NpoYHOCTU UeHTpanbHO pacTAHYTbIX 3NEeMEHTOB.

[lBa pacyeTHbIX criyqyas ons BHELEHTPEHHO PacTAHYThIX 3N1IEMEHTOB: Cryyan NpUNoXXeHus
NPOAOSIbLHOM CUSbl MEXAY apMaTypoKr M criydan NpUnoXXeHus NPoAoSIbHOW CUMbl BHE PacCTOSIHUS
Mexgy apmaTypor (BO3HWKHOBEHME CXaTol 30Hbl). PacdeTHble ¢opmynbl ANns 3NEeMEHTOB
CUMMETPUYHOIO CeYeHnss NPOU3BONbHOM POPMbl. YacTHbIN CnyyYyan BHELEHTPEHHO PacCTAHYTbIX
3NIEMEHTOB MPSAMOYroNbHOro Npoduns.

1.1.7. TPeWMHOCTONKOCTb 1 NepemMeLleHne XKerne3o0eTOHHbIX 3JIeMeHTOB

PacyeT TpPeLMHOCTOMKOCTN >Kene306eToHHbIX anemMeHToB. PacyeT no oGpasoBaHuio
TPEeLnH, HOpMarnbHbIX K MPOAONbHOM OCU 3neMeHTa AN LeHTpanbHO PacTAHYTbIX, n3rnbaembix,
BHELIEHTPEHHO CXaTbIX Y BHELLEHTPEHHO PaCTAHYTbIX 31EMEHTOB, NPeABapUTENbHO HANPSXKEHHbIX
n 6e3 npeaBapuTenbHOro HanpsbkeHusi. OCHOBHblE NPEeANOCHINKA U AONYLEHUS, UCNONb3yeMble
npu pacyeTe Xene3obeTOHHLIX 3fIEMEHTOB MO oOpasoBaHuio TpelmH. OnpegeneHne MoOMeEHTa
o6pa3oBaHusA TpeLUMH No cnocoby SAPOBbIX TOYEK. PacyeT No 06pa3oBaHUI0 HAKITOHHbBIX TPELLWH.

OOwue nonoxeHnss pacyeTa LUMPUHBI PacKpbITUA TpewmH. PakTopbl, BAMSIOLIME Ha
LUMPUHY PacKpbITUS TPewMH. Y4YeT BNUSHMA HadvanbHbiX TpewuH B OeTOHe CKaToW 30HbI
npeABapuUTENbHO HANPSPKEHHbBIX 3NeMEHTOB. PacyeT no 3aKpbITUIO TPELLUH.

Pacyetr no pgedopmauusim, onpegerneHne KpuBM3HbI OCU U KECTKOCTU M3rmbaembix W
BHELIEHTPEHHO 3arpy>KeHHbIX 3IEMEHTOB Ha y4acTkax 6e3 TpeLunH n ¢ TpelnHamn. YyeT BNnsaHus
npeaBapuUTENbHOIO HanNpsKeHUss U ANUTENbHOCTU AencTBus Harpy3ku. OnpegeneHne npornbos
anemMeHTa Mo KpuBu3He. PacyeT oOcCpefHEHHOW >XECTKOCTU JfIEMEHTOB C Y4eTOM TpeLivH B
pacTsHYTbIX 30Hax. Y4YeT BnvaHusa gedopmMmauni casura.

1.2. XXene306eTOHHbI€ KOHCTPYKLIMN MHOIO3TaXHbIX MPOMbILUMEHHbIX U rPpaXXAaHCKNX
3aaHun

C6opHble  Xene3obeTOHHble  KOHCTPYKLMM  3aBOACKOrO  M3rOTOBMIEHMA -  OCHOBA
nHaycTpuanuaaumm ctponTtensctea. MOHOMUTHbIV xene3o6eToH B COBPEMEHHOM CTPOUTENBCTBE.
[locToMHCTBa 1 HEAOCTATKM MOHOSTIUTHOIO U COOPHOrO Xene3obeToHa; 06racTn NPUMEHEHUs.

OcHoBHble TpeboBaHus K COOPHbBIM Xene306eTOHHBbIM KOHCTPYKUMSM 34aHui. Tunmnsaumns
CcOOpHbIX 9aNEeMEHTOB, HOMEHKNaTypa W1 KaTanorn COOpHbIX ANEMEHTOB.

HecdopMaLMOHHble WBbI - TemnepaTypHble W 0OCadoyHble, TpeboBaHMA K UX
pacnonoXeHuto, KOHCTPYKTUBHbIE CXEMbI LUBOB.

CTbIKW W KOHUEBbIE Y4acTKM COOpPHbIX Xene300eTOHHbIX 3MEMEHTOB MHOIMO3TaXKHbIX
34aHun. Byuabl CTbIKOB MO pac4eTHO-KOHCTPYKTUBHBIM NPU3HaKaM 1 0COBEHHOCTU UX KOHCTPYKLUN.



KOHCTpyKTMBHbIE, 3aBOACKME M MOHTaXHble TpeboBaHWs K CTbikam. CBapka BbiMyCKOB apMaTyphbl B
CTblkax. YcCuNneHue KOHLEeBbIX Y4acTKOB COOpHbIX 3remMeHToB. [lpMmeHeHne KOCBEHHOro
apMMpOBaHUS.

OcobBeHHOCTN apMUPOBaHNA MNpeaBapuUTENbHO HaMpPshKEHHbIX 3reMeHToB. PasmelueHve
Hanpsiraemo apMaTypbl B NMONEPEYHOM CeYEeHMN ArieMeHTa. AHKEpPOBKa Hanpsiraemoi apMaTypbl
N MECTHOE YyCUMeHNe KOHLIEBbIX y4aCTKOB NpeABapUTENbHO HaNpPsiKEHHbIX 311IEMEHTOB.

CBefieHnst 0 pacyeTe MPOYHOCTU CTalnbHbIX 3aKnagHbiX AeTane U 6eTOHHbIX LUMOHOK B
CTbIKax COOPHbIX 31EMEHTOB.

1.2.1. Mnockue xene3obeToHHbIe NEePeKPbITUA

OO0wue cBegeHMs O KOHCTPYKUUM COOPHBIX M MOHOMUTHbIX 6anok u nnut. Pa3spesHbie n
Hepa3spesHble Ganku. Pebpuctble M nycToTHble cOopHble MAnTbl. OCOBEHHOCTU apMMUPOBaHMS
COOPHBIX N MOHOMUTHBIX 3NIEMEHTOB CBapHLIMU KapkacaMu, ceTkamu U OTAENbHbIMU CTEPXHAMMU.
TpeboBaHUA Kk pa3meLLeHNIO apMaTypbl B NOMNEPEYHbIX CEYEHNSIX ANEMEHTOB.

lMnockne nepekpbITUS MHOrO3TaXHbIX 34aHWMA W UX OCHOBHble BUAbl - 6GanoyHble U
OesbanoyHble.

KomMnoHoBKa KOHCTPYKTUBHOW CXeMbl peOpMCTOro MOHOMUTHOIO NEPEKPbITUSE ¢ BanoYHbIMK
nnuTamm, ocobeHHOCTM pacdeTa U KOHCTPYUPOBAHUS NMITUTbI, BTOPOCTENEHHbIX U FMaBHbIX 6anok.

KOHCTPYKTMBHbIE CXeMbl PEOPUCTLIX MOHOMUTHBLIX MEPEKPLITUI C NIMTamMu, onepTbiMK Mo
KOHTYpY, 0COOEHHOCTM pacyeTa NauT No MeToay npeaenbHOro paBHOBECUS.

OcoBEHHOCTM KOHCTPYKTMBHbBIX PELUEHUM MOHOMUTHbIX, COOPHO-MOHONMUTHBLIX U COOPHbIX
©e306anoYHbIX MOKPLITUNA.

Mnockue ©6e3b6anoydHble NEPeKpPbITUS U3 COOPHLIX XKENe300EeTOHHbIX 3NEeMEHTOB.
KoMnoHOBKa KOHCTPYKTMBHOW CXeMbl NepekpbiTus. KOHCTPYKUMSI MYCTOTHbIX U PeOdpUCTbIX NAuUT.
MpuMeHeHne B NnuUTax CBapHbIX CETOK, KapkacoB M Hanpsiraemoin apmatypbl. OcobGeHHoCTH
pacyeTa apMMpPOBaHUS MYCTOTHbLIX U PEOPUCTLIX NANT.

KoHCcTpykumn purenen ©6anodHbix nepekpbitid. OCHOBbI pacdeTa Kene3obeTOHHbIX
KOHCTPYKLMI NO MeToay npeaensHoro paBHoBecusi. OCHOBHbIE NpuHUMNbLI MeToaa. ObpasoBaHue
nnacTUYeckMx LUApHUPOB U nepepacnpegeneHne usrnbarwwmx MOMEHTOB B CTaTU4YeCKU
Heonpeaenumon 6anke npu npeaensHoM paBHoBecUN. CTaTUYECKUA U KMHEMATUYECKNIA CNOCOOLI
MeToaa npedenbHoro paBHOBecus. PacuyeT purenst MeToooM nNpeaenbHOro paBHOBECUsl C
nepepacnpegeneHmemM MOMEHTOB. ApPMUMPOBaHWE purenss € yd4eTom orvbarowen amnopbl
nepepacnpeneneHHblx MOMEHTOB. [locTpoeHue anopbl MOMEHTOB MO  Ha3HA4YeHHOMY
apMMpOBaHMUIO.

1.2.2. KOHCprKLWIM MHOTO3TaXHbIX KapKaCHbIX U NaHeJ1bHbIX 340aHUN.

KOHCTPYKTMBHbIE CXEMbl MHOIO3TaXHbIX 34aHUA U ObLLMe NPUHLMMBLI X KOMMOHOBKA W3
cBOpPHOro N MOHOMUTHOTO Xene3obeToHa.

KOHCTPYKTVBHbIE CXEMbl MHOrOdTaXHbIX 3AaHun. O6wue cBeaeHus O KapKacHbIX,
BeckapkacHbIX 1 KOMBUHMPOBAHHBLIX CUCTEMAX 1 06NacTaX NX NPUMEHEHUS.

CBAaseBas, pamMHO-CBA3eBas U paMHas CUCTEMbI NMPOU3BOACTBEHHbIX 30aHUN.

KomMnoHoBKa KOHCTPYKTMBHOW CXeMbl MaHenbHbIX 34aHWW, CTbIKOBble COEAMHEHWS.
BepTukanbHble cBA3eBble CNMOLIHbIE AnadparMbl U Avadparmbl C NpoeMamMu, MOHONUTHbIE SApa
XecTkocTu. NprHUMN pac4eTa n KOHCTPYMPOBAaHWS.

XKenesobeToHHble PyHAAMEHTbI MENKOro 3anoxeHus. Knaccudukaumsa xene3obeToHHbIX
dyHaameHToB. OTAENbHbIE, NEHTOYHbIE U CNMOLWHbIE (PYHAAMEHTbLI, 0611acTN UX NPUMEHEHNS.

KoHCTpyKuMn  COOPHBIX  MOHOMWUTHBLIX  OTAENbHbIX  (PYHAAMEHTOB KOMOHH. PacueTt
LeHTpanbHO HarpyXeHHblX yHaameHToB. OCOBEHHOCTN pacyeTa BHELEHTPEHHO HarpyXeHHbIX
oTAenbHblX  yHAamMeHToB. ®dyHOaMeHTHble ©GankM, KOHCTPYKTUBHbIE  pELUEHUS, CXeMbl
apMMpoBaHus.

1.3. KameHHble KOHCTPYKLUMN

KpaTKVIe ncropunyeckne ceegeHnd O BO3HUKHOBEHUNM U pa3BUTUMN  KaMeHHbIX WU
ApMOKaMeHHbIX KOHCprKLI,I/IIZ B Poccum n 3a py6e)KOM. nepCI'IeKTI/IBbI AanbHeunLero pa3BUTUA.

DU3NKO-MEXaHNYECKNE CBOMCTBA KaMeHHbIX Kragok. OCHOBbI pacyeTta no npeneribHbIM
COCTOAHUAM.



O6wme ceBegeHus. Matepmanbl AN KaMEHHbIX  KOHCTpykuui. [pupogHbie 1
NCKYCCTBEHHble KaMHW. PacTBopbl ANA KaMeHHbIX Knagok. [MpOYHOCTb KaMeHHOW Knadku npu
ckaTum, pacTtskeHun. PakTopbl, BAMSIOLLME HA NPOYHOCTb Krnagaku. JedopMaTMBHOCTb KaMEHHON
knagkn. Ctagmm paboTbl Knagku NOA Harpy3kom npu oxatun. PacyeT kaMeHHOW knagku no
npegenbHbIM  COCTOAHUAM. PacyeTHble CONpOTUMBIEHUA KaMeHHOW Knagkun. KoadpduumeHTbl
ycrosui paboThl.

PacyeT HeapMMpoOBaHHOW KaMEHHOM KragKku npu cxaTuu. PacyeT nNpoYHOCTU LieHTpanbHO
cxkaTbIx anemeHToB. OnpegeneHne pacdeTHOM ANuHbI, KoadhduumneHTa NpogoribHoro narnba. Yuer
ONNTENbHOCTU OENCTBUSA Harpy3kn. PacdeT KaMeHHOW Kagkn Ha cMmsaTue.

ApmMoKaMeHHble KOHCTpykumn. PacyeT u npoektupoBaHne. CeTyatoe apmupoBaHue
Knagkn, OCHOBHblE KOHCTPYKTUBHblIE TpeboBaHMS, MaKCMMarbHbIi U MWHUManbHbIA MNPOLEHT
apmMupoBaHusl. PacyeT KaMeHHbIX KOHCTPYKLMI C ceTyaTbiM apMUpOBaHMEM Mpu LeHTpanbHOM U
BHELUEHTPEHHOM oxXaTun. [lpooonbHOE apMupoBaHME KaMEHHOW KNafku, KOHCTPYKTUBHbIE
TpeboBaHus, pacyer.

Pac4yeT npoyHOCTN n3rnbaembix anemMeHToB. Buabl KOHCTpYKUUA, paboTarowmx Ha n3rnb.
Pac4yeT npoYHOCTM Npn ENCTBUM MOMEHTA U NONEpPeYHON CUrbI.

Pacyet no o6pasoBaHua W packpbiTio TpewmnH. OCHOBHbIE MOSIOXEHUA pacyeTa;
TpeboBaHus, npeabsiBNSeMble KaMEHHOW Knagke Mo  rpelnHocTonkoctn. Pacdet no
nedopmaumsam pacTaHYTbIX NOBEPXHOCTEN.

[MpoeKkTMpoBaHNE KaMEHHbIX KOHCTPYKUWMA 30aHUA. KOHCTPYKTMBHbIE CXEMbl KaMeHHbIX
34aHnn. 30aHUSA C XKECTKOW U YNPYyron KOHCTPYKTMBHOW CXeMOW. PacyeT CTeH Ha BepTUKarbHbIe U
ropu3oHTanbHble Harpyskn. PacyeT nepemblyek U CTeH noasana.

KameHHble KOHCTpYKLMK, BO3BOAUMbIE B 3MMHee BpeMsi. KOHCTPYKTUBHble TpeboBaHus.
BrnivsHue 3amopaxuBaHWA Ha pacTBOp W knagky. PacyeT 3uMMHen knagku B cCTaguMuM NepBOro
oTTavBaHWUA 1 ANs nepuoaa 3akOHYEHHOro CTPOUTENbLCTBA.

1.4. KOHCTPYKLMM OOQHO3TAXHbIX MPOMbILSIEHHbIX 34aHUN

Knaccudumkaums OOHOSTaXHbIX  MPOUM3BOACTBEHHbBIX  34aHWA MO KOHCTPYKTMBHbBIM
npuaHakam. KOHCTPYKTUBHbIE CXEMbl 34aHUMN.

Buabl 0QHO3TaXHbIX MPOU3BOACTBEHHbLIX 34aHUW, KONMUYEeCTBO MPONeToB. TN KPOBMMW,
KpaHoBoe obopyanoBaHue. KOHCTPYKTUBHbIE CXeMbl 3gaHuin. KOMMOHOBKa KOHCTPYKTUBHOW CXEMbI
30aHusA, nNpuBs3Ka 9NEeMEHTOB K pa3buMBOYHbIM  OCAM. YCTPOWCTBO  TemrepaTypHo-
0edOopMaLMOHHbIX LLBOB.

MonepeyHble pambl 3gaHud. CocTaB nonepeyvyHoM pambl  Kapkaca: CTpOnUIbHbIE
KOHCTPYKLMKN, KOFMOHHbI, dyHOaMeHTbl. [lpogonbHble pambl. O6ecnedeHve NpOCTPaHCTBEHHOM
XKECTKOCTM KapKacHOro 3aaHus. BepTukanbHble U ropu3oHTanbHbIE CBA3N.

PacueT nonepeyHon pambl 3gaHus. PacyeTHble cxembl pam. OnpegeneHve ycunun B
anemMeHTax pambl. Y4eT npoCTpaHCTBEHHOM paboThl kKapkaca 3gaHus.

KOHCTPYKTMBHbIE CXEMbI MOKPbITUI. Be3nporoHHbIe NOKPbLITUS U NOKPbLITUS NO MPOroHaMm.
YKene3obeToHHbIEe NINUTbI MOKPLITUA, UX KOHCTPYKTUBHbBIE PEeLUEHUs, TUMbl NONEepeYHbIX CeYEeHUN,
npumMeHsieMble BUAbI, Knaccbl 6eToHa apmaTypHOK cTanu.

XKenesobeToHHble ©anku MOKPbITUN, WX KOHCTPYKTUBHbIE PELUEHUs, TUMbl NOMNepeYHbIX
CeYeHun, NpUMeHsaeMble Knaccbl 6eToHa 1 apmaTypbl.

YKenesobeToHHblEe hepmbl NOKPLITUIA. Knaccudukauus kene3obeToHHbIX hepM NOKPbITUN
N UX KOHCTPYKTUBHblEe pelleHus. KoHcTpympoBaHue aneMeHTOB W yarnoB. [logctponunbHble
depmbl.

Apku NokpbITUA. KOHCTPYKLMM 1 CXEMbBI apMUPOBAHKS.

MogkpaHoBble 6Gankn. KOHCTPYKTMBHbLIE peLleHns nogkpaHoBbiX Oanok, 0CobGeHHOCTU
pacyeTa 1 KOHCTPYMPOBaHUS.

KonoHHbl. Tynbl NONEPEYHbIX CEYEHUIN KOMOHH: CMSIOLWHbIE, ABYXBETBEBbIE, KBagpaTHbIe,
NPAMOYrosbHble, Kpyrible. PacyeT 1 npoekTupoBaHMe KOHCOMNEN KONMOHHBI.

1.5. NpocTpaHCTBEHHbIE TOHKOCTEHHbIE KOHCTPYKLUMN

OOwue cBegeHMsi O NPOCTPAHCTBEHHbIX KOHCTpyKumsix. OOoMnoykn, knaccudgukaums,
NPUHLMNbI KOHCTPYMPOBAHUSA N BO3BEAEHUS.
OcobeHHOCTM pacyeTa TOHKMX obonoyek. BeamomeHTHas Teopus pacdeta OOOMOYEK.



Kpaeson achdpekT. PacueT n KOHCTpympoBaHue guadparmei.

lMonorrne 060N04KN NOMOXUTENBHOW rayCCOBOW KPUBU3HbBI Ha NPSIMOYrOflbHOM MNiaHe.

O60noykM oTpULaTENBHON rayCCOBOW KPUBU3HBDI.

UnnuHapnyeckne  o60NOYKM,  KOHCTPYKTMBHblE — peweHunss. Cxema  apmMupoBaHus.
MpakTnyeckne metToabl pacdeTa AMVHHBIX U KOPOTKUX LMANHAPUYECKUX 0B60NoYeEK.

Cknagku, Kynona, Bucsdme obonoYvkn, TOHKOCTEHHble CBOAbl. KOHCTPYKTUBHbIE peLleHus,
NPUHUUNBLI pacyeTa.

1.6. MH)KeHeprIe COOpPYyXeHus NnpomMbiluieHHO-TpaXXaaHCKUX KomMnsieKkcoB

L|,VIJ'II/IHD,pVI‘-IeCKVIe N NpAMOYroJibHbl€ pe3epByapbl. EyHKepr N CUJIOCHI. I'Ionnoprle CTEHbl.
KOHCprKTI/IBHbIe peweHna, NpuHUuunnbl pacyeTa, 0cobeHHOoCTH KOHCTPYynpoBaHUA N apMnpoBaHUA.

1.7. OcobeHHOCTH XKerne3006eTOHHbIX KOHCTPYKLUA 30aHUA U COOPYKEeHUN,
3KCNyaTMpyeMbiX U BO3BOAUMbBIX B 0COObIX YCNOBUAX

lNoHATME O AMHaMUYECKOM BO3LENCTBUN HA 34aHUS U coopyeHus. [MpnHumMn pacyeTa.

lNoHATME O cencMmyeckoM BO3gencTBun. MNMpuHUKMN onpeneneHns CENCMUYECKMX Harpy3ok
Ha 3gaHune. PacuyeT Ha cencmuyeckue BO3OeNCTBUA. [lacCMBHblIE U aKTMBHbIE TEXHUYECKue
cpeacTBa 3allnThl.

KoHCTpyKummn npy onvtenbHOM BO3AENCTBUN BbICOKMX U HU3KMX TeMmnepaTtyp. OcobGeHHOCTH
du3nko-mexaHnyecknx cBoucTB 6eToHa u apmatypbl. OCHOBHble MNOMOXEHWs pacyeTa U
KOHCTPYMPOBaHMS.

KoHCTpyKumn, aKkcnnyatupyemble npu ANUTENbHOM BO3OEWCTBMM arpecCcMBHOM cpenbl.
Buapl arpeccuBHbIX cpeq, mepbl No 3awwmte. OcobeHHOCTM KOHCTPYNPOBAHUS.

1.8 MeTannuyeckne KOHCTPYKLMU
1.8.1 BeegeHue. PazButne metannm4yecknx KOHCTPYKLMUA

KpaTkaa nctopus pasButust MeTaninyeckmx KOHCTpyKuun B Poccun. OCHOBHble aTanbl
pasBUTMA MeTamnnuM4yecknx KOHCTPYKUMA B 3anagHblX cTpaHax. HomeHknaTypa u obnactb
NPUMEHEHNs  MeTannyecknx KOHCTPYKLMN. OcHoBHble 0CcOBEeHHOCTU  MeTanmnuyeckmx
KOHCTPYKLUMN U npeabsBnsemble K HUM TpebosaHus. [lepcnekTtuBbl pasBuUTUS MeTanmyeckmx
KOHCTPYKLMI

1.8.2 MaTepuanbl Ans CTPOUTENbHbIX MeTaNIM4eCKMX KOHCTPYKLUNA.
OcHOBHble CBOMCTBaA U paboTa MaTepuanoB B CTPOUTENbHbIX KOHCTPYKLUAX

1.8.2.1 CBoncrBa MeTansioB U MeToAbl NX OLLEHKUN

MaTtepunanbl ana metannmMyeckux KOHCTPYKUMW W KpaTKMe CBeAEHUs O KX MOSTyYeHuW.
UyryH, Manoyrnepoguctole ctanu u anMuHueBble cnnasbl. [OCTOMHCTBA WM HeOocTaTku
cTpouTenbHbix cTanen. MNMoHATUS HageXHOCTU U OOMrOBEYHOCTU METanfIMYeCKUX KOHCTPYKLUUA.
OcCHOBHbIE CBOWCTBa CTPOUTENbHbLIX CTanen: NPoOYHOCTb, YMNPYroCTb, NAACTUYHOCTb, XPYMNKOCTb,
TBEPAOCTb, Non3ydectb. MeToabl onpeaeneHnss NPOYHOCTHLIX U AeopMaLMOHHBLIX NOKa3aTenemn
CTpouUTENbHbIX cTanen. icnbitannsa ctanemn Ha pactshkeHune. [lnarpamma paboTbl cTanm o-¢€.

1.8.2.2 Ctanu n antoMMHueBbIe cnnaBbl

Obuwan xapaktepuctuka ctanen. CTPYKTYpHbIM aHanu3 cTtanen. MUKpOCTPYKTYPHbIN
cocTaB cranen. Knaccudpwmkauma crtanen. JlermpoBaHHble cTanu. BrnvsiHue Xxummnyeckmx
3aNeMeHTOB Ha CBoWCTBa cTanu. BrnnsgHue ¢ocdopa n cepbl Ha ceBoucTBa cTanen. [lpouecc
packucrneHnsa cranen. MeTtoabl NoBbILWWEHUS KadvecTBa cTanen. MapkupoBka U HOpMUpPOBaHUE
cTpouTenbHbiX ctanen. OueHka cBapuBaeMoCTu CTanw.

Ctann o6bi4HON NpoYHocTU. CTanu NOBbILWEHHOW NPOYHOCTU. CTanu BbICOKOW NMPOYHOCTW.
ATmocepocTorkne ctanu. Bolibop ctanen Ans CTPOUTENbHbIX MeTanfMYecKux KOHCTPYKLMA.
BrivsHume pasnuyHbix hakTOpoB Ha CBOWCTBA CTanu.

Pabota cranu noag Harpyskon. Buabl n mMexaHusm paspyweHus ctanu. [loHsTua o
aedektax KpucTanimyeckoro CTpoeHusa ctanu. PaboTta ctanm npu OOAHOOCHOM pPacCTshKEHUW.
Pabota ctanu npu CNOXHOM HanpsXXeHHOM cocToaHuu. PaboTta crtanv npuv HepaBHOMEPHOM



pacnpegeneHnn HanpsbkeHun. KoHueHTpaumsi HanpsbkeHuin. PaboTa ctann npu NOBTOPHbIX
Harpy3akax. [MoHaTna 06 yctanoctu ctanw.

AntomunHmneBble cnnaebl. MonyyeHne antoMMHUEBLIX CMMAaBOB U UX MapkupoBka. PuUsmko-
MeXaHNYeCKNe XapakTEPUCTUKM antoMUHUS 1 CNIIaBOB Ha ero OCHOBE.

CopTameHT. XapaKkTepuUCTUKM OCHOBHbIX MNpodunen coptameHTa. JluctoBass cTanb.
dacoHHagda ctanb. XonogHorHyTele npodunu. MNMpodunu n3 antoMMHUEBBLIX CMaBOB.

1.8.3 OcHOBBbI pacyeTa MeTanIM4eCKNUX KOHCTPYKLUMN

OcHoBHbIE MOHATUA 1 onpeaeneHnsa Npyu pacyeTe MeTannnM4ecknx KOHCTpyKumin. MeTtoanka
pacyeTa KOHCTPYKUUM MO npeAenbHbIM cocToaHuAM. [loHATMEe O MeToauke [OonycKaemblx
HanpsKeHUN U BEpOATHOCTHOM MeTode pacdeTta. Knaccudukauma Harpy3ok 1 nx coveTaHun.

PaboTa nog Harpy3kon 1 pacyeT 31IEMEHTOB KOHCTPYKLUUIA. YUYET CMOXHOIO Harnpsi»KeHHOro
COCTOSIHUA MpU pacyeTe MeTanIMyecknx KOHCTPYKUUIA 1 YCIOBUSA MNacTUYHOCTMW.

OcHoBblI pacyeTa Ha MPOYHOCTL M OedOpMaTUBHOCTU LIEHTPanbHO PacTAHYTbIX UMK
CcXKaTblX aneMeHTOB. PacyeT anemMeHTOB MeTanfiM4yeckux KOHCTPYKUMMA nNpu  BO3OENCTBUM
nepemMeHHbIX HarpysokK.

1.8.3.1 OcHOBbI NPOEKTUPOBAHUA U pacyeTa N3rmbaembix 6aNOYHbIX KOHCTPYKLUN

OcHoBbl paboTbl U pacyeTa M3rMbaembix anemMeHToB. PacyeT MpovyHOCTM Ha AencTBue
HOpMarnbHbIX HaNpPsKeHW. PacyeT NpoYHOCTM Npy AENCTBUN KacaTerbHbIX HanpsbkeHun. PacyeT
MPOYHOCTN NPW COBMECTHOM AEWCTBMM HOPMaribHbIX M KacaTesbHbIX HanpsbkeHwun. MoHaTue o
nnacTu4yeckoM LwapHupe. PacdeT ycTOMYMBOCTM 3NeMEHTOB m3rnbaembix 6anok CocTaBHOro
ceyeHus. NMpoBepka yCTOMYMBOCTM MOSACOB M CTEHKM COCTaBHbIX 6anok OBYyTaBPOBOrO CEYEHWUs.
PacueT obLwien ycTtonumBocTn mnarmbaembix anemeHToB. O6Las yCTOMYMBOCTb MNOCKOW DOPMbI
n3rnba crepxxHen. MectHas yCTOMYMBOCTb 3NIEMEHTOB N3rMbBaeMbIX METaNIMYECKUX KOHCTPYKLINIA.

Bankn wn 6anodHble KOHCTPyKUMM. KOMMNOHOBKa GanoO4HbIX KOHCTPYKUMWA. HacTtunbl
GanoyHblx KkneTok. ogbop ceveHna n npoBepka Hecylleh CnoCcOOHOCTM MNPOKaTHbIX Oanok.
Mopbop ceuveHMst U nMpoBepKka Hecyllen CnoCOBHOCTM COCTaBHLIX Ganok. [MpoBepka XXeCTKOCTU
6anok. NMpoBepka n obecneyeHme MECTHOM K 0OLLEN YCTONUYMBOCTU COCTaBHbIX BGanok. PacueT un
NPOeKTUPOBaHNE CTbIKOB B6anok Ha cBapke 1 BbICOKONPOYHbIX 6onTax. PacyeT un npoektnpoBaHve
cTbika 6anok Ha Haknagkax. ConpsikeHne banok B 6ano4YHom KIeTke.

MyTn coBepLleHCTBOBaHMSA BanoYHbIX KOHCTPYKUMA. Bankn ¢ nepopnpoBaHHON CTEHKOMN.
BuctaneHble 6anku. MNpenBapuTenbHO HanpsbkeHHble 6anku. bankn ¢ rmbkon cteHkon. banku ¢
roopMpoBaHHON CTEHKOW.

1.8.3.2 OcHOBbI NPOEKTUPOBAHUSA U pacyeTa LLeHTPanbHO CXaTbIX KOJIOHH

O6uas xapakTepucTMka KOMIOHH W CTEepXHEW, paboTalolmux Ha LEeHTparibHOE cCxaTtue.
CnnowwHble N CKBO3HblE LIEHTParnbHO CXaTble KOMOHHbl. OCHOBHblE MOHATMS 06 YCTOMYMBOCTU
LEeHTpanbHO CXaTblX CTepXHewn. lMoHATMEe rMBKOCTM LUEeHTpanbHO CXaToro CTepXHs. BnusHue
peLeToK Ha YCTOMYMBOCTb CTEPXHS CKBO3HOW KOMOHHbI. KONMOHHbI C 6e3pacKOCHOW peLleTKon.
Onpepenenne koaduumeHTa yCTOMYMBOCTU. BnusHWe 3akpenneHne CTepXHA Ha HeCyLuyto
CMOCOBHOCTb LEHTpanbHO CXaToro CTepkHsA. [lpoBepka YCTOMYMBOCTM MOSICOB U CTEHKM
CNIOLLUHbIX KOfIOHH ABYTaBPOBOro ceyeHusi. PacyeT yCTOMYMBOCTM LEHTpPanbHO CXaTblX KOMOHH
CKBO3HOrO ceyeHus. BrnvsHne peleTok 1 NnaHoK Ha YCTOMYMBOCTb CKBO3HbIX LIEHTPanbHO CXKaTbiX
KOMOHH. [lpoBepka YCTOMYMBOCTWM CMSIOWHBIX W CKBO3HbIX LIEHTPANbHO CXaTbIX KOSIOHH B
NAOCKOCTW U U3 MITOCKOCTM OENCTBUSA MOMEHTA.

Mopbop CTEPXHA W KOHCTPYKTMBHOE OQOPMIIEHME CTEPXHA CMSOWHON W CKBO3HOW
KonoHHbI. Mogbop n pacyeT peweTkn (NNAaHOK) CKBO3HOW KOMOHHLI. PacyeT n KOHCTPYKTUBHOE
odhopmneHne TpaBepc M 6a3 KOMoOHH. PacyeT M KOHCTPYKTMBHOE OOPMIIEHNE OrONIOBKOB
CMIOLWHbIX M CKBO3HbIX KOMOHH.

1.8.3.3 OcHOBbI NPOEKTUPOBaHUA U pacyeTa depm

Knaccudmkaums depm n obnacte uMx npumeHeHus. KoMNoHOBKa KOHCTPYKUMA depm,
BbIOOp cTatudeckon cxembl. OnpegeneHve reHepanbHbIX pasmepoB epM. CucTeMbl pelueTok
depm 1 UX XxapakTepuCcTUKU. Tunbl ceyeHnn ctepxHen epm. CtepxHu nerkux depm. CTepxHu
TSOKENbIX hepm.



MpuHumnnbl pacyeta depm. OnpegeneHne pacdeTHon Harpysku. OnpegeneHue ycunuii B
cTepxkHax depm. OnpeneneHne pacyeTHOM LnuHbI cTepxHen depm. [pegenbHble MMOKOCTU
ctepxxHen cepM. Moabop ceyeHnn cxaTtbliX U pacTsaHYTbIX aneMeHToB depm. Mogbop ceveHun
CTEPXXHEN nNpu AOENCTBUM NPOAOSIbHOM cunbl U u3rnba. Mogbop M nNpoBepka CTepXHEeW Mo
npeaenbHbIM TMOKOCTAM.

O6wue TpeboBaHNs NpU KOHCTPYMpOBaHUK nerkux pepm. Pepmbl N3 OAMHOYHBIX U NAPHbIX
YrOnKoB. Y3rbl hepM 13 NapHbIX YrofkoB. YKPYNHUTENbHbIE CTbIKU CTPOMUITbHBIX (PepM U3 NapHbIX
yronkos. ®epMbl 13 LUMPOKOMOSOYHbIX TaBpoB. Pepmbl 13 TPy M rHYTbIX 3aMKHYTbIX NPOUNeENn.
PacueT n npoektupoBaHue y3rnoB gepm.

1.8.3.4 PaboTa anieMeHTOB KOHCTPYKLIMA Ha Kpy4eHune

PaboTa Ha KpyyYeHue CTEpPXHEW 3aMKHYTOro cedyeHusi. PaboTa Ha KpydeHue cTepxHen
OTKPbITOro ceyeHusl. NMoHATME O CTECHEHHOM KPYYEHUWN CTepXKHEN OTKpbITOro npoduns. PacyeT u
npoBepKa NPOYHOCTM CeYEHUS ANEeMEHTOB NpU AENCTBUN N3rnba co CTECHEHHBIM KpyYeHNeM.

1.8.4 CoeanHeHna MeTanIM4eCKMX KOHCTPYKLUN
1.8.4.1 CBapka n cBapHble coegNnHEeHUA

Knaccudomkauma cBapkn. TepmuUyecknin  knacc cBapku. CylwHOCTb npouecca
3NEeKTPOAYroBON CBapKW. AnekTpuyeckas ceapoyvHas ayra. O6opyaoBaHue Ans 9nekTpoayroBom
CcBapKn. YCTPONCTBO cBapoYHOro TpaHcdgopmatopa. VICTOYHMKM NUTaHUSA SNEKTPUYECKON QYN U UX
XapaktepucTuku.  Buabl  anekTpoayroBoW  CBapKM:  pydHast  9nekTpogyrosasi  CBapka,
nonyaBsToMaTMyeckasi drekTpogyroBasi CBapka, aBToMaTudeckad cBapka Mo  doriocom,
3ANeKTpolUnakoBasi cBapka, ToyeyHasi CBapka, poOnukoBasi cBapka. MeToguka BbINONHEHUS
CBapPOYHbIX LLBOB.

a3oBas ceapka. CyLLHOCTb ra30BOW CBApKM M rasoBOW pesku ctanu. [asbl Ans rasoBowu
cBapku n peskn. CTpyKTypa nnameHu ra3oBow ropenku. TexHuka razoson ceapkun. ObopynoBaHme
05 ra30BON CBApPKM N Pe3KM.

OcHoBHblE TUMbI CBapHbIX coeauMHEHMA W WBOB. Pasgenka kpomok. Knaccudpwmkaums
CBapHbIX LWBOB. 'eOMeTpUYECKNEe ovepTaHMs CBapHbIX LUBOB. TepMUYECKMA LMKN cBapku. Cxema
CTPOEHNS 30HbI TEPMUYECKOro BINSHUSA MPU CBapKe HU3KOYrNepoanucTon, cpeaHeyrnepoancTon um
HW3KonernpoBaHHoM ctanu. NoHATHE O CBApPOYHbIX HANPSXKEHMSX U AedopMaumsXx.

KoHcTpynpoBaHune n paboTta cBapHbIX CoOeauUHEHUR. [poeKkTnpoBaHmMe U pacyeT CTbIKOBbIX
coeauHeHun. NMpoekTupoBaHne U pacyeT COeaUHEHWUI, BbINOSIHEHHbIX C MOMOLLbIO YIMOBbIX LUBOB.
BnusHne OCTaTOYHbIX CBApPOYHbIX  HAMNpPsXKeHUM Ha paboTy  CBApHbIX  KOHCTPYKLWWA.
KoHCTpyKTMBHbIE TpeboBaHuMss K cBapHbIM coeguHeHuaM. OcobGeHHOCTM paboThl CBapHbIX
COEANHEHUI NpY OENCTBUN LIMKITUYECKUX HArpy3oK.

KoHTponb kavecTtBa CBapku M CBapHbix coeauHeHunn. OCHOBHbIe AedeKTbl U MPUYNHBI UX
obpasoBaHus. OCHOBHble BMAbl KOHTPONA KaveCcTBa CBapHbIX COeAVMHEHWA. TexHuka
6e30nacHOCTM NMpu CBapke N TEPMUYECKON pesKe.

1.8.4.2 BonTtoBble coeAMHEHUA

Buobl 60nTOB, NPUMEHSIEMbIX B CTPOUTENbHbLIX KOHCTPYKUMSX. Buabl 6onToBbIX U
3aKI1enoYyHbIX coeguHeHun. PaboTa n pacyeT 60MNTOBLIX coeanHeHnn. bontoBble coeguHeHns 6e3
KOHTpONupyemoro HatskeHusa 6ontoB. Cxema paboTbl 6onta u coeguHeHus. PPUKLMOHHBIE
COENHEHUS Ha BbICOKOMPOYHbLIX 6onTax. [MpuMHUMMBLI MPOEKTUPOBAHUS WM pacyeTa OONTOBLIX
coeguHeHun. KoHcTpymnpoBaHne 60nToBbIX coeauHeHun. PasmelleHre 60nToB B COeQMHEHNN.

1.8.5 OCHOBbI NPOEKTUPOBAHUSA, U3TOTOBNEHUSA U MOHTaXXa MeTanNNYeCKUX KOHCTPYKLUNA

OcHOBbI MPOEKTUPOBAHUA METaNMNYECKUX KOHCTPYKUUN. TexHOnormm msroToBEeHUs
MeTannmM4eckmx KOHCTPyKUuMn. CocTaB MPOEKTHOW AOKYMEHTauuMuM MeTanMyeckux KOHCTPYKLWNA.
Mpoun3BoACTBEHHbIE TPEOOBAHUA K KOHCTPYKTMBHOW popme. TpeboBaHUSA K KOHCTPYKUMSM npwu
nepeBo3ke. TexHONOorMM MoHTaXa MeTanoOKOHCTPYKLWUA.



1.8.6 OcHOBHbIe BOMNMPOCHLI NPOEKTUpoBaHuUA KOHCprKLI,VIﬁ KapKacoB NMpon3BOoACTBEHHbIX 34aHuNn

Obwasna xapaKkTepucTmka KapkacoB NpoOM3BOACTBEHHbIX 34aHMI. JKCnnyaTaunoHHble TpeboBaHus,
TpeboBaHMs HAOEXHOCTU W OO0NrOBEYHOCTU. JKOHOMMYeckme dpakTopbl. CocTaB Kapkaca W €ero
KOHCTPYKTUBHbIE CXeMbl. KOMNOHOBKA KOHCTPYKTUBHOM CXeMbl Kapkaca. KOMMNOHOBKa O4HOMPONETHbIX U
MHOrOMpPOSETHbIX MonepeyHbiX pam. CBs3M KapkacHoro 3gaHus. CBssum mexay KornoHHamu. Cesisn no
NOKPbITUIO. KOMMNOHOBKA KOHCTPYKUUIA NOKPLITUSI.  BecnporoHHble MOKPbLITUS M MOKPbITUS MO MPOroHaM.
daxBepK U KOHCTPYKLMM 3anoSIHEHMS MPOEMOB.

1.8.7 OcobGeHHOCTHM pac4yeTa nonepeyHbIX paM Kapkaca nponM3BOACTBEHHOro 34aHnA

YyeT pencreuTenbHOM paboTbl Kapkaca MNOA4 Harpyskom W pacyeT MonepeyvHbIX pam.
Harpysku, gencteyiowime Ha pamy. [ocTosHHble Harpysku. BpemeHHble Harpyskn. KpaHoBble
Harpysku. OnpegeneHne pacyeTHbIX YCUNUIA B NIeMEHTax pam 1 NpoBepKa XeCTKOCTW.

KOHCTPYKUMM NOKPbITUS NPOU3BOACTBEHHbIX 30aHui. CnroLwHble N pelleTyaTble NPOroHbI.
CTponunbHble 1 nogcTponunbHble epmbl. OnopHbIE Y3Mnbl CTPOMUIBHBLIX hepM 1 NPUHLUMNBI UX
pacyeTa. PagoBble y3rbl CTPONUIbHbBIX (hepM M NPUHLMMBLI UX NMPOEKTUPOBAHNS U pacyeTa.

Tunbl KONOHH NPOU3BOACTBEHHbIX 34aHUN. PacyeT U KOHCTPYMPOBAHUE CTEPXKHS KOMOHH.
CnnowHble KOMOHHbI — pacyeT U npoekTupoBaHue. CKBO3Hble KOMOHHbI — pacyeT W
npoekTupoBaHme. MHOroctyneH4yaTble KOJIOHHbI Kapkaca. [Mogbop u NpoeKkTMpoBaHME CEYEHUN
BEPXHEN N HUXKHEN YacTen OQHOCTYNEHYATON KONMOHHbI.

Y3nbl onMpaHus NOAKPAHOBbLIX GanoKk M CTbIKM KOMOHH. Basbl KOMOHH, MPUHUMNbLI KX
pac4eTa u NnpoekTnpoBaHns. OronoBKM KOMOHH, NPUHLMMBI UX pacyeTa U NPOEKTUPOBAHUS.

OK3amMeHaUuMoHHbIe Bon pPOCbI

1. ManoyrnepoamcTtble 1 HA3KONErMpoBaHHbIE CTanu s CTPOUTENbHBIX KOHCTPYKLUUNA:
MeXxaHU4eckne CBOMCTBa U XMMUYECKUIA COCTaB.

2. BnugaHue pasnuyHbIX hakTopoB Ha CBOMCTBA CTarnu: XMMUYECKOro cocTasa, Temneparypbl .
3. Pabora ctanu npu ctatmdeckon Harpy3ke. [Juarpamma paboTbl cTanm o-€.

4. PaboTta cTanu npu NnepeMeHHbIX Harpy3kax. ABneHue yctanocTu.

5. OcHOBHbIE NONOXEHNS pacyéTa MeTanIMyeckux KOHCTPYKUMA N0 NpeaenbHbIM COCTOSHUSM.
Knaccndgukaums Harpy3oK n ux codeTaHumn; KoapuumeHTbl HagEXHOCTN, YCroBUA paboThl.
6. HopmaTuBHblE N pacyYéTHbIE CONPOTUBIEHNS CTanNu CUNOBbLIM BO3AENCTBUAM.

7. TlpoBepka NPOYHOCTM OQHOMPOMETHOM LLAPHMPHO onepTon BGanku.

8. PacueTHble AnWHbI LEeHTPanbHO-CXaTOW KOSTOHHbI

9. OnpeaeneHune npornba ogHONPONIETHOM LWAPHUPHO onepTon 6anku.

10. KoHCTpyKUMSA OronoBka ChfoLWHOW LLeHTPanbHO-CXXaTon KOMOHHbI.

11. KoHCTpyKumMsa Bano4vHbIX KNeTok

12. KOHCTpyKLMSsI OronoBKa CKBO3HOW LEHTPanbHO-CXXaToOW KOSTOHHbI.

13. KoHcTpyupoBaHue 6anodHom KneTkm HopMasibHOro Tmna.

14. KoHcTpyKumnsa 6a3bl CNAOLWHOWM LeHTpanbHO-CXXaToM KONOHHbI.

15. KoHcTpyupoBaHmne 6anoyHom KNeTkn YCroXHEHHOro Tuna.

16. KoHcTpykumns 6a3bl CKBO3HOWM LIEHTParibHO-CXXaTOW KOJTOHHbI.

17. MoaTtaxHoe onupaHue Ganok B 6ano4YHON KNeTke.

18. KOHCTpYyKLMS PELLETOK CKBO3HOW LIEHTPAIbHO-CXXaTOW KOSIOHHBbI.

19. OnwupaHue 6anok B 0AHOM YpOBHe B Bano4yHoOM KneTke YCNOXHEHHOro Tuna.

20. Pac4et onopHoun nnuTbl 6a3bl CNAOWHON LEeHTPanbHO-CXXaToN KOSNOHHbI

21. TMoHwxkeHHOe onupaHue Garnok B 6anoyHoOm KneTKke YCNOXHEHHOro Tuna.

22. OnpeaeneHuve BbICOTbI TpaBepchl 6a3bl LEHTPanbHO-CXXaToM KONMOHHbI

23. lNopbop ceveHnst npokaTHOWM Barnku.

24. Topbop ceveHns 1 NpoBepka NPOYHOCTM U YCTONUMBOCTU SFIEMEHTOB COCTaBHOWN Barnku.
25. KOHCTpyKUMsi OrONOBKOB CKBO3HbIX LIEHTPANIbHO-CXaTbIX KOMOHH.

26. Buabl 6anoYHbIX KNeTok.

27. lMopbop ceyeHns CnroLHON LEeHTParnbHO-CXaToM KONOHHbI.

28. lNonbop ceveHnit CKBO3HOM LIEHTPAarlbHO-CXXaTOW KONOHHbI.

29. KoHcTpyKums rnasHou 6anku 6ano4yHon KneTku.

30. Pac4et HacTuna 6ano4HoOn KNeTku.

31. KoHCTpyKuMsi OrofioBka ChOLWHON LEHTParibHO-CXXaTon KOMOHHbI.



32. OnpeaeneHune rubKOCTM CMSIOWHOM U CKBO3HOM LIEHTPANbHO-CXXaTOW KONTOHHbI.

33. YKpYyNHUTENbHbINA CTbIK rMaBHOW Banku.

34. OnpepaeneHuve BbICOTbI TpaBepchbl 6a3bl CNMOLWHON LIEeHTPanbHO-CKAaTOW KOSTOHHBI.

35. CeapHble coeguHeHUs: BUbl CBapHbIX LWBOB U COeANHEHNI, pacyET N KOHCTPYynpoBaHue
CTbIKOBbIX CBAPHbIX COEAMHEHWNI, PaCY4ET N KOHCTPYMPOBaHNE COeQUHEHWUI C YINOBbIMU LUBaMMU.
36. bonToBble coeanHeHus: Buabl 6ontos, paboTta 1 pacyéTt 6oNToBbIX coeguHeHUn 6e3
KOHTPONUPYyeMOoro HaTsbkeHnsa 6ontoB, paboTa n pacyéT PPUKLMOHHBIX COEAUHEHMI Ha
BbICOKOMPOYHbIX 60MTax, KOHCTPyMpoBaHMe 6ONTOBbLIX COeAUHEHNI.

37. OcHOBHble NOMOXeHMs pac4€Ta MeTanIMyYecknx KOHCTPYKLUNUA MO NnpeaenbHbIM COCTOSAHUSAM.
Knaccmndgukaums Harpy3ok n ux codeTaHum; KoadpuumeHTbl HagEXHOCTN, YCroBUn paboTbl.
38. lMopbop ceyeHnst  KOHCTPYKTUBHOE OhOPMIIEHNE CTEPXKHSA CKBO3HOW KOMOHHbI, MPOBEpPKa
YCTONYMBOCTU KONOHHbI OTHOCUTESNBbHO CBOBOAHON U MaTepuanbHOM ocein. PacyéT nnaHok.
BrnivsiHMe peLlléTok Ha YCTOMYNBOCTb CTEPXKHS CKBO3HOWM KOMNMOHHbI.

39. Basbl KOMOHH: pacyET M KOHCTPYKTMBHOE odhopmrieHne 6a3 ¢ TpaBepcamm U KOHCOMbHbIMMN
péGpamu, pacyET n KOHCTpynpoBaHme 6a3 ¢ dpesepoBaHHbIM TOPLIOM CTEPXKHA KOMOHHbI.

40. OronoBKM KOMOHH 1 conpsikeHue hepm C KONIOHHaMK: pacyéT U KOHCTpynpoBaHue
OroSIOBKOB KOJTOHH MpuW onvpaHumn hepm CBEPXY 1 COOKYy.

41. depwmbl. OOLLAA xapakTepucTMKa 1 krnaccudukaumnsa dpepm.

42. depwmbl. KomnoHoBka hepm, onpegeneHme BbICOTbl hepm.

43. TokpbITUS NPOU3BOACTBEHHLIX 34aHNn. KOHCTpynpoBaHme 1 pacyeT NPOoroHoB CNIOLHOMo
ceyeHus.

44. YctonymeocTb dpepm, cBssun. [logdop ceveHunst cBasen.

45. ®epwmbl. OnpeneneHne HarpysoK 1 YCUnmi B CTEPXKHAX hepM.

46. KomnoHoBKa 1 nogdop ceyeHuit pacTaHyTbIX 31ieMeHToB oepM pasnIM4yHOro nonepeyvyHoro
CeyeHus.

47. KomnoHoBKa 1 Nogbop ceveHnin cxaTbiX 3IEMEHTOB hepM PasfiM4yHOro NonepevHoro
ceyeHus. OnpegeneHne pacyeTHbIX ANVH CKaTbIX CTEPXKHEN.

48. CoeavHuTEnNbHbIE NPOKNAAKN B aieMeHTax depM M3 NapHbIX YrofKoB.

49. KoHCTpyupoBaHue n pacyeT y3roB bepM C CEHEHNAMN N3 NapHbIX YrOfKOB.

50. OnopHble y3nbl bepm Npu LWapHUPHOM ONMPaHUN Ha KOFOHHbI.

51. YKpynHuTenbHbIe y3nbl (hepM: KOHCTPYMPOBAHME U pacyeT.

52. O6Lwas xapakrep1cTmka KapkacoB OAHO3TaXHbIX NPON3BOACTBEHHbIX 34aHun. TpeboBaHus,
npeabsaBngeMble K Kapkacam. OrneMeHTbl Kapkaca.

53. Cuctema cBA3€e KapkacoB OAHOITAXKHbIX NPOM3BOACTBEHHbIX 34aHui. CBA3M MO KOFIOHHAM
Kapkaca.

54. CBA31 Mo NOKPbITUIO NPON3BOACTBEHHOIO 30aHNS: NO BEPXHUM U HKHUM NOsicam
CTPONUIbHbLIX hepPM, BEPTUKANbHbIE CBA3N MeXay dhepmamu.

55. KomnoHoBKka nonepeyHbIX pam KapkacoB OAHO3TaXKHbIX MPOM3BOACTBEHHbIX 30aHUMN.

56. OnpeaeneHne Harpy3oK Ha nornepeyHble paMbl Kapkaca: NOCTOSHHbIX, TEXHOMNOMMYECKNX
(KpaHOBbIX), aTMOCHEPHbIX.

57. PacuyeTHble cxeMbl NONepeYHbIX pam, onpegenieHne yecunmm B afeMeHTax pam.

58. OnpeaeneHne pacyeTHbIX AJIMH CTYNeHYaTbIX BHELEHTPEHHO-CXKaTbIX KOMOHH.

59. KoHcTpympoBaHue 1 pacyeT BHELEHTPEHHO CXaTbIX KOFTOHH CUMMETPUYHOIO CeYEHMS.

60. OCOBEHHOCTM KOHCTPYMPOBAHUS U pacyeTa BHELEHTPEHHO CXKaTbIX KOMOHH
HECUMMETPUYHOIO CEYEHUS.

61. KoHCTpympoBaHue 1 pacyeT BHELEHTPEHHO CKaTbIX KOFMTOHH CKBO3HOMO CEYEHUS.

62. KoHcTpyumpoBaHue u pacyeT 6a3 BHELLIEHTPEHHO CXKATbIX KOSIOHH CMMOLWHOMO U CKBO3HOIO
ceyeHun.

63. KoHCTpyupoBaHWe U pacyeT y3ra ConpsiXXeHNa BepXHen N HKHEN YacTen CcTyneH4yaTbIX
KOJOHH.

64. KoHCTpymMpOBaHME U pacyeT y3na npu XeCTKOM COMPSKEHUM CKBO3HOIO pUresnisi ¢ KOSTOHHOM.
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