MWUHOBPHAYKW POCCUUA
defepanbHoe rocyaapcTeeHHoe GlomKeTHoe 06pasoBaTenbHoe yupexaeHne
BbiCLLEero 06pa30Bava
«CamapCKuin rocyAapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET»
(Pre0Y BO «CamlTY»)

YTBEPXOAKO
kTop OreE0Y BO «Caml TY»,

NMPOrPAMMA BCTYINMUTEJNIbHOIO 3K3AMEHA
B acnupaHTypy CamlTY

no Haqu0|7| cneunanbHOCTU

2.1.1. CmpoumernbHbie KOHCMpYyKyuU, 30aHUsi U COOPYXXEeHUs

Camapa 2024



1. OBLUME NOJNIOXKEHUA

K BCTynMTENbHLIM MWCMAbITAHMAM MO NporpaMMam MNOArOTOBKM HayvHbIX M Hay4yHO-
negarormyecknx kagpos B acnupaHtype Caml TY gonyckakoTes nuua, MMmerowime obpasoBaHmne He
HWXe BbICLLEro (cneunanuTeT unuM marmctpaTypa).

Mpuem ocyllecTBNAETCA Ha KOHKYPCHOW OCHOBE MO pesynbTaTaM BCTYNUTENbHbIX
NCNbITAHUMA.

2. UENb BCTYNMUTENBbHOIO UCIbITAHUA

BcTynuTtenbHble McnbiTaHWsa Npu3BaHbl ONPEeAenuTb CTENEHb TOTOBHOCTM NOCTYNAKLWLEro K
OCBOEHMIO OCHOBHOM 06pasoBaTenbHOM NPOrpaMmbl acnUpPaHTypbl MO HAay4YHOW CneumanbHOCTU
2.1.1. CTpouTenbHble KOHCTPYKUNN, 30aHUS N COOPYKEHUS.

3. POPMA NPOBEAEHUA U KPUTEPUUN OLIEHKU
BCTYNUTENbHOIO UCMNbITAHUA

BcTtynutenbHoe wucnbiTaHMe MNpOBOAUTCA B NUCbMEHHOW OpMe B COOTBETCTBUWM C
YCTaHOBMEHHbLIM NpueMHon komuccmen Caml TY pacnmcaHnem.

Moctynatowemy npegnaraeTcs OTBETUTb MUCbMEHHO Ha BOMPOCHI U (MNn) pelnTb 3agadv
B COOTBETCTBMM C 9SK3aMEHaUWOHHbIMW 3aJaHWsiMW, KOTOpble OXBaTblBAOT COAEPKaHUe
pa3genoB 1 TemM NporpaMmbl BCTYNUTENbHbLIX UCNbITAHWA. [N NoAroToBKM OTBETa nocTynaroLme
NCNONb3YIT 3K3aMeHaUNOHHbIE NIUCTbI, KOTOPbIE BMOCNEACTBUM XPaHATCA B UX IMYHOM Aene.

Mpn npueme Ha o0OyyeHMe nNO nporpaMMaM MOArOTOBKM HAy4YHbIX W  Hay4HO-
negarormyeckMx KagpoB B acnupaHType pesynbTaTbl KaKO4oro BCTYMUTESNbHOrO WUCMNbITaHUA
oLeHMBaloTCs NO NATMOANNBLHOM LWKane.

MuHuManbHoe  KOnMM4ecTBO  GannoB  AnNd  KaxdoW  Hay4yHOM  CneumanbHOCTW,
noaTBepXaatoLLee yCnewHoe NpoxXoxaeHne BCTYNUTENbHOrO UCMbITaHWs, cocTaBngaeT 3 6anna.

LLikana oueHnBaHus:

«OTNUYHO» — BbLICTABMNSAETCHA, €Ccrnv MNOCTynarLWuin NpeacTaBui pasBepHyTble, 4YeTkue
OTBETbl HA OCHOBHbIE BOMPOCHI 3K3aMeHaLUNoHHOro buneta.

«XOpOI.IJO» — BbICTaBndaeTCcd, ecCclnun I'IOCTyI'I&FOLLI,VII?I npengcraBun . OTHOCUTESTbHO
pa3BepHyTbIE, YHETKME OTBETbl HA OCHOBHbIE BOMPOCHI 3K3aMeHaLMOHHOIo ounerta;
«yAOBHeTBopVITeﬂbHO» - BbICTaBIIAETCA, ecinum I'IOCTyI'IaPOLLI,I/Iﬁ npeacrtasun

OTHOCUTENbHO Pa3BepHYyThble, YeTKMe OTBETbI HA OCHOBHbIE BOMPOCHI 3k3aMeHaLUnoHHoro buneTa,
Npu 3TOM HEKOTOPbIE OTBETbI PACKPbITbI HE NOMHOCTLIO;

«HeynoBneTBOpUTENbLHOY» — BLICTABIIAETCH, €CNU NPU OTBETE NOCTYNAIOLLEr0 OCHOBHbIE
BOMpPOCbI GurneTa He packpbITbl.

4. NEPEYEHb PA3ENOB, TEM U CMTUCOK JIUTEPATYPbI

PA3OEN 1. CTPOUTENbHbLIE KOHCTPYKUWW, 30AHUA U COOPYXEHUA
1.1 XKene3o6eTOHHbIe KOHCTPYKLUMN

1.1.1 BBegeHue. ConpoTuBeHne xene3o06eToHa 1 3rieMeHTbl XKene3o006eTOHHbIX
KOHCTPYKLUMN.

KpaTkme uctopudeckme cBefeHus O BO3HUMKHOBEHWM W pasBuUTUM xenesobeToHa 3a
pybexom n B Poccuu. CyllHoCTb xene3obeTtoHa. MoHATMe 0 xene3obeToHe Kak KOHCTPYKTUBHOW
KOMMno3mumn OByX mMaTtepuanoB - 6eToHa u cTanbHOM apmartypbl. Ycrnosusi, obecneuymsatoime
COBMECTHYI0 paboTy 6eToHa 1 cTanbHOW apMaTtypbl.

OcobGeHHocTn xenesobeToHa - obpasoBaHWe TpPewuH Ha CTaguum dKcniyaTtauuum oT
pacTarmsaloLlmx HanpskeHun. O6blYHble CcBOMCTBa >ene3obetoHa. Cnocobbl M3roTOBREHMSA U
BO3BEAEHUS  XKene3obeTOHHbIX  KOHCTpykuun. O6nacTtb NpuMEHeHusa  kenesobetoHa WU
nepcnekTUBbLl Pa3BUTUS.



1.1.2 OcHoBHble (PM3NKO-MeXaHM4YecKkme CBOMCTBa 6eTOHa,
CTanbHOM apMaTypbl U Xene3obeToHa

1.1.2.1 OcHOBHbIe (PM3UKO-MeXaHUYecKkne CBOMCcTBa 6eToHa

OcHoBHble cBefeHus, Buabl U knaccugpukauma 6etoHa. CTpykTypa LeMeHTHOro 6etoHa m
ee BNUAHME Ha (U3NKO-MeXaHu4eckne xapaktepuctukum OeToHa. CeegeHua o0  usmKo-
MeXaHN4YeCKMX CBOMCTBAX APYrnx GETOHOB (NSIOTHOrO CUIIMKATHOrO, SYEUCTOro, >KapOCTOWMKOro,
kncnotocToukoro). Monumep6beToHbl. Buabl nonnmep6beToHOB, X OCHOBHbIE CBOMCTBA M 06nacTu
NPUMEHEHMS.

MpoyHoCTb GeToHa. PakTopbl, BNUSAIOWMNE HA NPOYHOCTb BeToHa. XapakTep paspyLUueHust
GeToHa npu cxkatmn. KybukoBas npoyHOCTb BeTOoHa, NpM3MeHHasa NPOYHOCTb BGETOHA, MPOYHOCTb
GeToHa Npu pacTsHkeHun, MecTHoM cxatuu. CBowncTtBa 6eToHa npu ANUTENbHOM, MHOMOKpaTHO
NMOBTOPHOM, YOAPHOM W CITIOXKHOM 3arpy>XeHuu.

HedopmaTtuBHble cBoncTBa 6etoHa. O6bemHble aedopmaumm - ycagka um HabyxaHue
GeToHa, TemnepaTypHble aedopmaumn. KoadduumeHT nMHenHon TemnepaTypHon gecdopmaumm n
ero 3aBMCMMOCTb OT BMAa LiEeMeHTa, 3anonHuTenen n gpyrux dakropos. Cunosblie gecdopmarmu.
OfHoKpaTHOE 3arpyXeHue KpaTKOBPEMEHHOW HarpyskoW, BIIMSIHUE CKOPOCTU  HarpyXeHusl.
HennHenHaa cBA3b Mexay HanpsbkeHusmn u - gedopmauuamu. Ynpyrme u  nnactudeckue
nedopmaumn.

Moaynb paecdopmaumm 6GeToHa: HavanbHbli MOAYNb  YMAPYrocTW, MOAYMb MNOSHbIX
aedopmaumin, mogynb ynpyronnactu4yHoctTn 6eToHa, cBA3b Mexay HUMK. KoadduumneHT ynpyrmx
M nnactnmyecknx gedopmaumn. [lpedenbHble CKMMAEMOCTb W PacTSHKMMOCTb  OeToHa.
KoadhdmumeHT nonepeyHbix gedopmaumi n mogynb capura 6eToHa.

Hedopmaumm npu anutensHoM 3arpykeHun. MNMonsyyectb 6eToHa u akTopsbl, BRvsoLme
Ha gecdopmauun nondyyvectu. Kpusble nonsydectu. JlInHenHasa n HennHenHas nonsydecTtb. Mepa n
XapakTepucTuka nonsyvectu 6etoHa. Penakcaumsa HanpskeHun B 6eToHe.

Hedopmaumm 6eToHa Npu MHOrOKpaTHO MOBTOPHOM OENCTBUM Harpysku. BbIHOCNMBOCTL
GeToHa.

Knacc no npo4HOCTM Kak cTaTucTMyeckasi NPOYHOCTHas xapakrepucTtuka. Knaccel 6eToHOB
Mo MPOYHOCTM Ha cCxatme U pacTaxeHve. Mapkm 6GeTOHOB MO  MOPO30CTOMKOCTH,
BOOOHENPOHULAEMOCTH, CpedHen NMNOTHOCTU M no camoHanpsbkeHuto. Ob6wme cBepeHus o
Ha3Ha4yeHun Knacca n Mapkm 6eToHa.

1.1.2.2 ApmaTypa Ans xene3ob6eTOHHbIX KOHCTPYKLUN

HasHauyeHune apmaTtypbl. Paboyas n MoHTaxHasa apmatypa. [mbkaa apmatypa v ee Bugbl B
3aBMCUMOCTN OT TEXHOMOTMW MU3rOTOBIIEHUHA, cnocoba ynpoyHeHusi, (PopMbl MOBEPXHOCTU U
cnocoba nMpMMEHEeHUs nNpu apMMpoOBaHWM  KOHCTPYKUMM (apmaTypa HeHanpsiraemass u
Hanpsaraemas).

>KecTkas apmaTypa 13 npokaTHbIX npodunen n obnactn ee NpMMeHeHUS.

lMpoyHoCTHBIE N AedopMaTMBHbLIE CBOMCTBA apMaTypHbIX CTanen ¢ NnoLwaakon TekyydecTu.
[MoBbIWEHNE MNPOYHOCTU U YMEHbLUEHWE MNACTUYHOCTU MNYTEM JNEerMpoBaHnA W yBenMYeHus
cogepxaHusa yrnepoga. TepMuyeckoe YNpOYyHEeHWE apmaTypHbIX cCTanen. YCNoBHbIA npenen
TEKy4yecCTU. YTNpOYHEeHne ropayekaTaHon apMaTypHOW CTamnu BbITSXKKOW B XONOAHOM COCTOSHUMU,
BbICOKOMpPOYHasa apmMaTtypHasi npososioka. Mogynb ynpyroctn apmaTypHbIX cTanemn.

lMnacTnyHoCTb, CBapMBaEeMOCTb, XNagHOMOMKOCTb, peonormyeckme CBOMCTBa (penakcauus
HaNpPsPKeHUN) apMaTypHbIX CTanen. YCTanoCTHOe paspylleHne U OUHAMUYECKoe YMpPOYHEHUE.
BnusHne Ha MexaHn4eckme CBOMCTBA apMaTypbl BbICOKOTEMMNEPATYPHOro Harpesa.

Knaccel ©n  Mapku apmatypHbiX CTaned W UuUX MEeXaHW4ecKne XapakTepUCTUKWU.
PekomeHgaumMm no MCMonb30BaHWIO apMaTtypbl B PasfUYHbIX KOHCTPYKUMAX. Y4yeT xapakrepa
OEVNCTBYIOLLMX Harpy3oK, pacyeTHOW TemnepaTtypbl M YCNOBWWA IKCNyaTauumn Xenes3obeTOHHbIX
KOHCTPYKLMAI.

ApmaTypHble CBapHble M3genusd - Kapkacbl M ceTku. [lnockue n NpoOCTPaHCTBEHHbIE
Kapkacbl. N3genua n3 apMaTypHOM NPOBOSIOKM: KaHaTbl, Npagn n nyykn. CeapHble COeanHeHus
apmMaTypbl 1 NpuMeHsiemMble BUAbl cBapku. CTanbHble 3aknagHble AeTanu B COOpHbIX aneMeHTax.

HemeTtannunyeckas apmaTtypa.



1.1.2.3 OcHOBHbIe (h1M3UKO-MexaHN4Yeckme CBOMCTBA XXene3obeToHa

TexHnyeckass M 3KOHOMMYECKasl  CYLWHOCTb  MpeaBapuTenibHO  HanpshKeHHOro
xenesobetoHa. [1a cnocoba co3gaHusi NpeaBapUTENbHOrO HanpPsPKEHUS: HaTshKeHWe apMaTypbl
Ha ynopbl, HaTskeHWe apmaTtypbl Ha 6eToH. MexaHnyeckoe, 3neKTpoTepMMyeckoe MU
3MeKTPOTEPMOMEXAHNYECKOE HAaTSKEHME HanpsraeMon apmaTypbl.

CuenneHve apmaTtypbl ¢ 6€TOHOM. BnusiHMe BbICTYNOB Ha MOBEPXHOCTM apMaTypbl, CWI
TPEHUSI U CKINEMBaHUSi apMaTypbl ¢ GETOHOM Ha MPOYHOCTb CLEenneHusl. AHKepoBka apMaTypbl B
6eToHe. KOHCTpYKUMUM aHKEPOB.

Ycagka xene3obeToHa U nepepacnpefeneHve HanpskeHuii B apmatype 1 6eToHa cxaToro
aneMeHTa BcrieacTeue nonadyvectn. CoBMecTHoe AeNCTBUE YCaaKky U MoN3yyecTu.

3almnTHbIN croi 6eToHa. daKkTopbl, BNUSIOWLME HA Ha3HaYeHMe TOSLLMHbI 3aLMUTHOrO Crosi:
BMO WM knacc 6eToHa, BMA W AvameTp apmaTtypbl, rabapuTHble pa3mepbl CEeYEeHUsI fIEMEeHTa,
yCroBuWs 3Kcnnyatauum u ap.

1.1.3. 3kcnepuMeHTanbHble OCHOBbLI TEOPUN CONMPOTUBIIEHUSA Xerne300eToHa U
MeToAbl pacyeTa Xerne300eTOHHbIX KOHCTPYKLUN

1.1.3.1. dKcnepuMeHTanbHbIe AaHHble O paboTe Xene3ob6eToHa NoA Harpy3Komn

3HayeHMe 3IKCnepuMeHTanbHbIX WCCrReaoBaHWA B pPasBUTMM TEOPUM  COMPOTUBMEHUSA
XenesobeTtoHa. Tpy cTagumn HanpsPKEHHO-AePOPMUPOBAHHOIO COCTOSAHUS HOPMarbHbIX CEeYeHWUN
Xene3obeTOHHbIX 3NEMEHTOB U XapakTtep paspylleHus ux npu usrmbe, npy BHELEHTPEHHOM
cKaTuM N BHELIEHTPEHHOM pacTshkeHun. BnusHwe npeaBaputenbHOro HanpshkeHud. [Mpouecc
o6pa3oBaHUSA N PacKpbITUS TPELLMH.

O6wme cBegeHuss O pacyeTax XKene3obeTOHHbIX KOHCTPYKUMA MO AonyckaemMblM
HanpshkeHnaM. NoHATNE NpMBeLEHHOIO CeYeHus.

MeTopn pacyeTa HOpMarnbHbIX CeYeHMin MO paspyLlarowmnm yeunmsam. OCHOBHbIE NOSTOXKEHMWS
MeToAa, ero npenmyLectesa u HeJOCTaTKN.

MeTtoa pacdeTa Xenes3obeTOHHbIX KOHCTPYKUWMA MO npedenbHbIM cocToAHuAM. [MoHaTune
npenenbHOro COCTOSAHUS KOHCTpPyKumn. CywHOCTb pacyeTa No ABYM rpynnam npenenbHbIX
COCTOSIHUI: HecyLen cnocobHOCTU (MPOYHOCTU, YCTOMYMBOCTU, BBIHOCIIMBOCTU) M NPUTOAHOCTU K
HOpManbHOW JKcnyaTauun (TPeLmMHOCTOMKOCTN, Aedopmanmsam).

OcCHOBHblE HOpPMAaTMBHbIE AOKYMEHTbI, MUCMOSib3yeMble MNpu pacyeTe kenes3obeTOHHbIX
KOHCTPYKLMA.

Pac4yeTHble haKkTopbl - Harpy3kn U NPOYHOCTHbIE XapakTepUCTUKM BeToHa u apmatypbl, UX
cnyyanHas n3meH4YnBOCTb.

Knaccudumkaumsa Harpy3ok N0 AnNUTENbHOCTM OeWCTBUMA. HopmaTuBHbleE M pacyeTHble
Harpy3sku. KoapdunumeHTbl HaAeXHOCTM MO Harpy3kam 1 No HasHa4YeHuto coopyxeHud. CoyeTaHms
Harpy3ok n KoaduumMeHTbl codeTaHuMN.

HopmaTuBHble M pacyeTHble conpoTuBrieHus 6eToHa. KoadhduumeHTbl HageXHOCTU no
GeToHy Npu cxaTtum n pacTtsxeHun. KoaddpuuneHTsl ycnosun paboTtel 6eToHa.

HopmaTuBHbIe 1 pacyeTHble conpoTuBneHus apmMatypbl. KoadduumeHTbl HageXHOCTU no
apmartype. KoacppmumneHTtbl ycrnosun paboTsl apmaTypbl.

Tpwu kaTteropun TpeboBaHni K TPELLNHOCTOMKOCTU Xene306eTOHHbBIX KOHCTPYKLUUA.

OCHOBHbIE MOMOXEHUA pacdeTa MO npefernibHbiM COCTOAHMAM (3anMCb  PacCYHETHbIX
HepaBeHCTB).

MpenBaputenbHoe HanpsbkeHne B apmatype u 6eToHe. HauvanbHble HanpspkeHuss B
apmaType. KoHTponuvpyemble HanpskeHWs B apmaTtype Npu HaTsKeHWM Ha ynopbl, Ha OGeTOoH.
MpenenbHble HanpsbkeHnsa obxatus B 6eToHe. YcTaHOBNEHWe knacca 6eToHa B 3aBUCUMOCTU OT
Knacca Hanpsraemon apmatypbl. [loTepy npegBapuTenbHbIX HanNpsHkeHun B apmatype. Ycunuve
obxatna 6etoHa. HanpsikeHus B 6eToHe npu obxaTtuum.

1.1.3.2. O6wumn cnyyam pacyeta NpoYHOCTU HOPMasibHbIX CEYEHUN CTePXKHEBbIX
Xene3obeToHHbLIX 3fIeMEHTOB

[Ba cnydyas paspylleHUss HOpManbHOro CeYeHWsa: NepBbl CcryyYan - paspylleHue
BCreAcTBME TEKYy4yeCTU pacTAHYTOM apMaTypbl, BTOPOM cCryyan - paspylleHuve Mo cxXaTomy



GeToHy. [paHM4YHOe 3Ha4YeHMe OTHOCUTENbHOW BbICOTbl CXaToW 30Hbl GeToHa W ycroBus
paspyLleHus B 06oux crnyyasx. MNpeaenbHble 3HaYeHUst KoaduLmeHTa apMUpoBaHus.

O6wmn cnyyanm pacveta NPOYHOCTU HOPMAasbHbIX CEeYeHM U3rmbaembiX SNEMEHTOB CO
CMEeLUaHHbIM apMMpPOBaHMEM HanNpsraemMon W HeHanpsiraemon apmatypon. [lBa pacyeTHbIX
ypaBHEHWs1 NpeaenbHOro COCTOAHNS HOPMasibHbIX CEYEHUN.

1.1.4. U3rubaemblie anemMeHTbl

KoHCTpyKTMBHbIE 0COBEHHOCTUN M3rnbaembix anemeHToB. Obwune ceeaeHns 06 narnbaembix
anemeHTax: 6Gankax, nnutax. PaunoHanbHble GOPMbI CeYeHMn Un3rmbaembiXx INEMEHTOB.
OcobeHHOCTM apMUpoBaHUSA OBbIYHbBIX U NPeaBapuUTENbHO HANPSXKEHHbIX ANIEMEHTOB.

OKcnepuMeHTarnbHble JaHHble O XapakTepe paspyLleHUs 3f1IEMEHTOB N0 HOpMasbHbIM U
HaKNOHHbIM ceyeHuaM. PacyeT NPOYHOCTM MO HOpPMamNbHbLIM CeYeHMsM npeaBapUTensHO
HanpsPKeHHbIX 3nemMeHToB M 6e3 npegBapuTenbHOro  HanpsXkeHwus nwoboro  npoduns,
CYMMETPUYHOIO OTHOCUTENBHO CUOBOWN MIOCKOCTMU.

N3rmnbaemble anemMeHTbl NPAMOYrONbHOrO MNpoduna C  OAMHOYHOM  apmaTypoW.
PekomeHgaumm no onpefeneHunio paunoHanbHbiXx pasmepoB ceveHus. OCHOBHbIE pacyeTHble
dopmynbl. Micnonb3oBaHne BcnomoraTenbHbIX TabnmMyHbIX KO3dhdpUUMeHToB. ANroputMm pacuyeta
naowanm nonepeyHoro ceveHust apmartypsil.

OnemeHTbl NPAMOYrofnbHOro Npodunsa ¢ ABONHOW HeHanpsraemMon apmaTypor. Anroputm
pacyeTa nnoLlaan nonepeyHoOro CeYeHNs pacTsaHyTON U CXaTon apMaTypbl.

OcobGeHHOCTM pacyeTa M3rMbaemblX 3MEMEHTOB  MNPSAMOYrofibHoro npoduna co
CMeLlaHHbIM apMUpPOBaHWEM pPacTAHYTOM 30Hbl. AMrOpuMTM pacdeta nnowagu nonepevyHoro
CeYeHust HanpsiraeMon apmaTypbl.

[lBa pacyeTHbIX criydad Aans anemMeHToB TasBposoro npoduns. lMpusHakm pacyeTHbIX
cny4vaeB. PacyeTHble opmynbl AN crny4yas, Korga rpaHuua ckaTol 30Hbl MpoOXoauT B pebpe
ceyeHus.

MakcumarnbHble 1 MUHUMasbHblE KO3MMUUNEHTbI apMUPOBAHUSA HOPMAnbHOMO CevYeHus
anemeHTa.

OcobeHHOCTM npeaenbHOro COCTOSIHUSA HAaKIMOHHOTMO CeYeHuUst M3rmbaemoro aremeHTa.
Bo3MOXHble cnyyau paspyLleHUs 3rieMeHTa MO HaKMOHHOMY CeYeHWo: OencTBue nornepeyHon
Cvnbl, OEWCTBME MOMEHTa, pasgpobneHve cxatoro 6eToHa B Monoce Mexay HaKMOHHbIMM
TpeLwmHamu.

PacuyeTHble dopmynbl Ans NPOBEPKM MPOYHOCTM HAKIOHHOTMO CEeYeHus Npu OercTBUU
nonepeYvHon cunbl 1 n3rnbaroLero MOMeHTa. PacdeT nonepeyHbIX CTEPXXHEN 1 OTIMOOB. ANropuTMm
NPOBEPKM MPOYHOCTM HAKITOHHOIO CEYEHMS NPU HANMMYUKN NONEPEYHbIX CTEePXKHEN. KOHCTPYKTUBHLIE
TpeboBaHus, obecneumBaloiMe MPOYHOCTb HAKMOHHBIX CEYEHUN Ha [AeNcTBMe MOMEHTA:
aHKepOBKa NpoAoSibHOM pacTAHYTOW apMaTypbl Ha ornopax 1 nNpy obpbIBe ee B YacTu nponeTa.

CBefeHnss O KOHCTPYKUMM COOPHbIX WU MOHOMUTHbLIX 6anok u nnut. PaspesHble u
Hepa3spesHble Ganku. Pebpuctble u nycToTHble COOpHble MnnTbl. OCOBEHHOCTU apMUPOBaHUSA
COOPHBLIX 1 MOHOMUTHBIX AfIEMEHTOB CBApPHbIMK Kapkacamu, CeTKamn 1 OTAENbHbIMU CTEPXKHAMM.
TpeboBaHUA K pasmeLLeHno apMaTypbl B NONEPeYHbIX CEYEHUSIX ANEMEHTOB.

OcoBeHHOCTM apMUMpPOBaHUA NpeaBapUTENbHO HamnpsiKeHHbIX arnemMeHToB. PasmelleHne
HanpsraemMon apMaTtypbl B MONEPEYHOM CeYeHUn anemMeHTa. AHKepPOBKa HanpsraeMon apmaTypbl
N MECTHOE YyCUIEHNE KOHLEBbIX Y4acTKOB NpeaBapuTeSibHO HaNpPsXKEHHbIX 31EMEHTOB.

PacyeT NpoYHOCTN HOPMATbHbIX CEYEHUI NPU KOCOM n3rmnbe.

1.1.5. CxaTble anemMeHTbI

O6wure noHaTUs. Buabl 3anemMeHToB, MOOBEPXKEHHbIX BHELEHTPEHHOMY  CXaTuio.
KOHCTPYKTMBHbBIE OCOBEHHOCTN CXKaTbIX ANIEMEHTOB C r'MOKON NPOAONBHON apMaTypor U XOMyTaMu.
OnTmanbHble NpoLeHTbl apMupoBaHus. PekomeHayemble kraccbl 6eToHa 1 apmartypsil.

PacuyeT NpoYHOCTM CXKaTblX SMEMEHTOB CO CryyYarHbIM 3KCUEHTpUcutetom. OCHOBHbIE
AonyLeHus, NnpMHuMaemMsle nNpu pacdete. Anroputm pac4yeTta.

Pac4eT NpoYHOCTN BHELEHTPEHHO CXaTblX 9MEMEHTOB MPU pacyYeTHbIX SKCLLEeHTpUcUTeTax.
PacyeTHble ¥ cnyyalHble 3KCUEHTpUCUTETbl. PacuyeT anemMeHTOB CUMMETPUYHOro npoduns,
CcXKaTblX B MNMOCKOCTU cuMmeTpuu. [Ba pacyeTHbX cnyyas: cnydan 1 (cnydam 6onblinx
9KCLEHTPUCUTETOB CXUMAIOLWeEN Cunbl, paspylleHne BCNeacTBue TeKydecTU pacTaHYTOM



apmaTypbl) KU criyq4anm 2 (crniyqyanm manbiX 3KCLEHTPUCUTETOB CXUMAIOLLEN CUMbl, paspyLleHne no
cxkatomy 6eToHy). PacueTHble hopmynbl U yCnoBUA, onpegensowme pacdeTHble cnyyan. Yyer
AOMONHUTENBHOrO Npormba 1 ANUTENBHO AEUCTBYOLWEN YacT! Harpy3oK.

AnroputMm pacyeta MNpoOYHOCTU U aPMUPOBAHUSI CXaTbIX 3NIEMEHTOB MNPSAMOYrOSbHOrO,
TaBpOBOrO W [BYTABPOBOro ceveHun. PacyeTHble opmynbl NS MPSAMOYrOfibHOrO CeYeHus.
ANroputTM NpOBEPKM HECyLen CNOCOOHOCTM 3NEMEHTOB B 06OMX pacyeTHbIX crnyyasix. ANroputm
pacyeta apmaTtypbl B crnydyae Oonbwux 3SKCUeHTpucuTeToB. Cnyyam CUMMETPUYHOro
apMupoBaHus. ANroputM pacyeTa CUMMETPUYHOINO apMWUPOBaHWSA AN crydass  MarnbixX
3KCUeHTpucnTeTOB. PacyeTHble hopMyrbl 1S 3NIEMEHTOB TaBPOBOro U ABYTaBPOBOro Ce4YEHUN B
3aBMCMMOCTU OT PACMOSNIOXKEHNsT CKaTOW 30Hbl. ANropuTM pacyeTa apmaTypbl Afs Cryyaes
BoNbLINX N MarnbIX 9KCLLEEHTPUCUTETOB.

CxaTtble 3nemMeHTbl, YCUNEHHble KOCBEHHbIM apmupoBaHueM. CyLIHOCTb KOCBEHHOro
apmupoBaHusl. KocBeHHOe apmupoBaHWe ceTkamu, Kkonbuamu u cnuvpanamu. [NpuBegeHHoe
COnpoTUBNEHne OeToHa C KOCBEHHbIM apmupoBaHuem. dopmyna Ans pacyeta NpuBEAEHHOro
conpoTmeneHnsa 6eTOHOB B 3aBUCUMOCTU OT BMAA KOCBEHHOW apmaTypbl.

YcuneHne KOHLEBbIX Y4aCTKOB CKaTbIX aNIEMEHTOB. PacyeT Ha MecTHOe cxaTue.

Tpy6obeToH. PacueT TpyGOOETOHHLIX 3NIEMEHTOB Ha cXXaTue.

CxaTble aneMeHTbI C XXeCTKOM apMaTypomr, 0COGEHHOCTN KOHCTPYMPOBaAHMA U pacyeTa.

1.1.6. PacTsiHyTble 35IeMeHTbI

OnemeHTbl  XKene3obeTOHHbIX  KOHCTPYKUMK, paboTalowmue Ha  UeHTpanbHoe U
BHELIEHTPEHHOEe  pacTsbkeHne. KOHCTPYKTUBHblE  OCOBEHHOCTU  pacTAHYTbIX  3fIEMEHTOB.
MpuMeHeHne npeaBapUTENbHOrO HaNPSHKEHUS.

Pac4eT npo4yHOCTM LEeHTpanbHO PacTAHYTbIX 3fIEMEHTOB.

[Ba pacyeTHbIX criydyas ons BHELEHTPEHHO PacTAHYThIX 3fIEMEHTOB: Cryyam NpunoXKeHus
NPOAOMbHON CUMbl MEXOy apMaTypon 1 criydan NpuoXXeHust NPoLONbHON CUibl BHE PacCTOSHUSA
Mexgy apmaTypor (BO3HMKHOBEHME CXaToW 30Hbl). PacuyeTHble opmynbl Ons 3NEMEHTOB
CUMMETPUYHOIO CeYEeHUa NpPon3BOSiIbHOM POpMbl. YacTHbIM criydan BHELEHTPEHHO PacCTAHYTbIX
3NIEMEHTOB MPSAMOYTONbLHOro Npoduns.

1.1.7. TPeWMHOCTOMKOCTb 1 NepeMelleHUne Xerne3o0eTOHHbIX 3NIeMeHTOB

PacyeT TpPeWmNHOCTOMKOCTN >Kene306eTOHHbIX anemMeHToB. PacyeT no o6pasoBaHuio
TPEeLUMH, HOpMarbHbIX K MPOAONbHOM OCU 3neMeHTa ANs LeHTpanbHO PacTAHYTbIX, N3rnbaembix,
BHELIEHTPEHHO CXaTbIX N BHELLEHTPEHHO PaCTAHYTbIX 3IEMEHTOB, NPeABapUTENbHO HANPSKEHHbIX
n 6e3 npeaBapuTenbHOro HanpskeHusi. OCHOBHblE NPEeANOCHINKA U AONYLLEHUs!, NCNONb3yeMble
npu pac4yeTte Xenes3obeTOHHbIX 3neMeHToB no obpasoBaHuto TpelwmH. OnpeneneHne MomeHTa
o6pa3oBaHusA TPeLUMH Mo cnocoby SApOBbIX ToYeK. PacyeT no o6pa3oBaHNI0 HAKITOHHbBIX TPELLMH.

Ob6wue nonoxeHna pacyeTa LWMPUHbI PacKpbiTUA TpewwmH. PakTopbl, BAUSIOLLME Ha
LUMPUHY PacKpbITUS TPEWMH. Y4YeT BNUSAHMA HadvanbHbIX TpPewuH B OeTOHe CXaTol 3OHbI
npeaBapuUTENbHO HANPSPKEHHbIX 3N1eMeHTOB. PacyeT no 3akpbITUIO TPELLMH.

Pacyetr no pedopmauusim, onpegernieHne KpuBM3HbI OCU U KECTKOCTU M3rmbaembiX W
BHELIEHTPEHHO 3arpy>KeHHbIX 3IEMEHTOB Ha yyacTkax 6e3 TpeLwmH n ¢ TpelnHamn. YyeT BNnsaHus
npeaBapuUTENbHOIO HaMNPsKeHUss U ANUTENbHOCTU AencTBus Harpyskn. OnpeaeneHve npornéos
anemeHTa no KpuBu3He. PacyeT OCpedHEHHOW >KECTKOCTU 3fEeMEHTOB C Yy4eTOM TpewuH B
pacTsHyTbIX 30Hax. Y4eT BnMsHuA gedopmaunin casura.

1.2. XXene306eTOHHbI€ KOHCTPYKLIMN MHOIMO3TaXHbIX MPOMbILIEHHbIX U rPaXXAaHCKUX
3aaHun

C6opHble  Xene3obeTOHHble  KOHCTPYKLMM  3aBOACKOrO  M3rOTOBNEHUA -  OCHOBA
nHaycTpuanu3auum ctponTtensctea. MOHONUTHbIV xene306eToH B COBPEMEHHOM CTPOUTENBCTBE.
JocTonHCcTBa 1 HeQOCTaTKU MOHONIMTHOrO M cOOPHOro XeneszobeToHa; 0bnacTn NpPUMMEHEHNS.

OcHoBHble TpeboBaHust K COOPHBIM Xene306eTOHHBbIM KOHCTPYKUMSM 34aHui. Tunusaums
COOpPHbIX 3N1EMEHTOB, HOMEHKIIaTypa 1 KaTanorn COopHbIX 3N1EMEHTOB.

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

CTbIKW W KOHUEBbIE Y4YacTKM COOpPHbIX Xene300eTOHHbIX 3MEMEHTOB MHOIO3TaXKHbIX



30aHuin. Buabl CTIKOB MO pacYeTHO-KOHCTPYKTUBHBLIM MpU3HAKam U 0COBEHHOCTU UX KOHCTPYKLIMM.
KOHCTpYKTUBHbIE, 3aBOACKME U MOHTaXHble TpeboBaHMs K CTbikam. CBapka BbiMyCKOB apMaTyphbl B
CTblkax. YCUNEHMe KOHLIeBbIX Y4YacTKOB COOpHbIX 3rnemMeHToB. [lpMmMeHeHWe KOCBEHHOro
apMMpoBaHUS.

OcoBeHHOCTN apMUPOBaHNA MNpeaBapuUTENbHO HaMpPsHKEHHbIX 3NeMeHToB. PasmelleHve
Hanpsiraemol apmaTypbl B NMONEpPeYHOM CeYeHUN aneMeHTa. AHKepOBKa Hanpsiraemol apMaTypbl
N MECTHOE yCUeHNe KOHLIEBbIX Y4aCTKOB NpeABapuTeNbHO HaMNpPsiKEHHbIX 3N1IEMEHTOB.

CBefieHnst 0 pacyeTe MPOYHOCTU CTarnbHbIX 3aknagHbiX AeTane U 6eTOHHbIX LUMOHOK B
CTblKax COOPHbIX 3/IEMEHTOB.

1.2.1. Mnockue xene3obeToHHbIe NEePeKpPbITUA

OOwue cBegeHMs O KOHCTPYKUUM COOPHBIX MU MOHOMUTHbIX 6anok u nnut. PaspesHbie n
Hepa3spesHble Ganku. Pebpuctble U nycToTHble cOOpHble MnnTbl. OCOBEHHOCTN apMUpPOBaHUS
COOPHBIX N MOHOSTUTHBIX 3NTEMEHTOB CBAapPHbLIMU Kapkacamu, ceTKamun U OTAENbHbIMU CTEPXKHAMMW.
TpeboBaHUA Kk pasmeLLeHNIO apMaTypbl B NONEPEYHbIX CEYEHUSIX ANEMEHTOB.

lMnockne nepekpbITUS MHOFO3TaXHbIX 34aHWMA W UX OCHOBHble BUAbl - 6GanoyHble u
6esbarnoyHble.

KomMnoHoBKa KOHCTPYKTMBHOW CXeMbl peOpMCTOro MOHOMMTHOIO NEPEKPbITUSE ¢ 6anoYHbIMK
nnutTamm, oCo6eHHOCTM pacdeTa U KOHCTPYMPOBAHUS MIUTbI, BTOPOCTENEHHbIX U FMaBHbIX 6anox.

KOHCTPYKTUBHbIE CXEMbl PEBPUCTBIX MOHOMUTHBLIX MEPEKPLITUIA C MAMTaMK, ONEPTbIMU MO
KOHTYpPY, OCOOEHHOCTM pacyeTa NanT No MeToay NpeaeribHOro paBHOBECKS.

OCoBEHHOCTM KOHCTPYKTUBHbIX PELUEHUA MOHOSMUTHbIX, COOPHO-MOHOMUTHBIX U COOPHbIX
©e36ano4YHbIX MOKPLITUNA.

Mnockne ©Ges3banoudHble NepekpbiTUA K3 COOPHbIX XKENEe300ETOHHbIX 3NTIEMEHTOB.
KoMnoHOBKa KOHCTPYKTUBHOW CXeMbl NepekpbiTus. KOHCTPYKUMS MYCTOTHbIX U pebpuCTbIX NIIUT.
MpuMeHeHne B nnmMTax CBapHbIX CETOK, KapkacoB M Hanpsraemon apmatypbl. OcobeHHOoCTH
pacyeTa apMMpOBaHMSA MYCTOTHBLIX U peOPUCTBIX NINT.

KoHcTpykummn purenen 6anoudHbix nepekpbiTuin. OCHOBLI pacyeTa Xene3o00eTOHHbIX
KOHCTPYKLMI NO MeToay npeaensHoro pasHoBecusi. OCHOBHbIE NpUHUMNbLI MeToaa. ObpasoBaHue
nnacTMyeckux LIAPHUPOB W nepepacnpegeneHme  u3rnbarolmx MOMEHTOB B CTaTUYECKM
Heonpeaenumon 6anke nNpu npeaensHOM paBHoBeCUU. CTaTUYECKUIA N KMHEMATUYECKUIA CnocoObbl
MeToaa npegenbHoro pasHoBecusi. PacuyeT purensa MeTogoM MpenernbHOro paBHOBECUSt C
nepepacnpegeneHnemM MOMEHTOB. ApMUMpOBaHWE purenss € yy4eTom orvbarowen anopbl
nepepacnpeneneHHblx  MOMEHTOB. [loCTpoeHMe  anpbl  MOMEHTOB MO  Has3HAYeHHOMY
apMMPOBaHMIO.

1.2.2. KOHCTPYKLMN MHOIrO3TaXHbIX KAPKAaCHbIX U NaHesIbHbIX 34aHNUNA.

KOHCTPYKTUBHbIE CXEMbl MHOFO3TaXHbIX 30aHWA M OOLME MPUHLUMMBLI UX KOMMOHOBKM U3
CcBOOPHOro 1 MOHONUTHOTO Xene3obeToHa.

KOHCTPYKTMBHbIE CXEMbl MHOFO3TaXHbIX 3AaHui. OOwue cBedeHus O KapKacHbIX,
©ecKkapkacHbIX 1 KOMOUHUPOBAHHBIX CUCTEMAaX M 00/1acTAX X MPUMEHEHUS.

CBnaseBasi, pamMHO-CBA3EBas 1 paMHasi CUCTEMbI MPOM3BOACTBEHHbIX 30aHUN.

KomMnoHoBKa KOHCTPYKTMBHOWM CXEMbl MaHernbHbIX 34aHWA, CTbIKOBble COEAUHEHMS.
BepTukanbHble cBsi3eBble CMOLWHbIE AnadparMbl 1 guadparmbl C npoemMamMmm, MOHOMNUTHbIE aapa
XecTkocTu. MprHUMN pacyeTa n KOHCTPYMPOBaHMS.

>Kene3obeToHHblE dyHAAMEHTbI MENKOro 3anoxeHus. Knaccudukaumsa xxene3obeToHHbIX
dyHoameHToB. OTAeNbHbIE, TIEHTOYHbIE U CAMOLWWHbIE (PYHOAMEHTbI, 061acTh UX NPUMEHEHWS.

KoHCTpyKuMn  COOPHBIX  MOHOMUTHBLIX  OTAENbHbIX (PyHAAMEHTOB KOMOHH. Pacuyet
LEeHTpanbHO HarpyXeHHblx yHaameHToB. OCOBGEHHOCTN pacyeTa BHELEHTPEHHO HarpyXeHHbIX
oTaenbHblX  dyHAameHToB. ®DyHOAMEHTHble 6ankn, KOHCTPYKTUBHbIE pELUEHUs, CXEMbl
apMUpOBaHMS.

1.3. KameHHbIe KOHCTPYKLMK

KpaTkme wuctopuyeckne cBedeHWss O BO3HUMKHOBEHUM U pPasBUTUM  KaMEHHbIX W
apMOKaMeHHbIX KOHCTPYKUMiA B Poccum 1 3a pybexom. MNMepcnekTnBbl AanbHENLWero passuTus.
DU3MKo-MeXaHNYECKNE CBOMCTBA KaMeHHbIX knagok. OCHOBbLI pacyeTa MO NpeaenbHbIM



COCTOSIHUAM.

Obwue cBegeHus. MaTepmanbl OnNsi  KaMEHHbIX  KOHCTPyKUuuW. [pupogHble u
NCKYCCTBEHHble KaMHW. PacTBopbl ANA KaMeHHbIX knagok. NMpOYHOCTb KaMeHHOW Krnagku npwu
cXatum, pacTtsxeHun. PakTopbl, BMSAOLWME HA NPOYHOCTb KNaaku. [edopMaTMBHOCTb KAMEHHON
knagkn. Ctagmm paboTbl KnagkM MNOA Harpy3komM npu coxkatun. PacyeT kaMeHHOW Knagku no
npegenbHbIM  COCTOAHUAM. PacyeTHble COMpOTMBIEHUS KamMeHHon knagku. KoadduumeHThbl
ycrnoBui paboThl.

PacuyeT HeapMMpOBaHHOW KaMEHHOM Kragku npu cxaTun. PacyeT NpoYHOCTU LeHTparnbHO
cXatblx anemeHToB. OnpeaeneHne pacyeTHOM ANWHbI, KO3 dULNEHTa NPOAONBHOrO nsrnba. Yuer
ONNTENbHOCTU OENCTBUSA Harpy3kun. PacdeT KaMeHHOW Kagky Ha cMsaTure.

ApMOKaMeHHble KOHCTpykuun. PacyeT u npoektupoBaHue. CeTyaToe apmupoBaHue
Knagkn, OCHOBHblE KOHCTPYKTMBHblE TpeboBaHMS, MaKCUMarbHbIi U MWHUManbHbIA MPOLEHT
apMupoBaHus. PacyeT KaMeHHbIX KOHCTPYKUMI C ceT4aTbiM apMUpOBaHMEM MpU LieHTpanbHOM 1
BHELEHTpPeHHOM oxaTun. [lpogonbHOe apMyMpoBaHWE KaMEHHOW KragkW, KOHCTPYKTMBHbIE
TpeboBaHus, pacyer.

Pac4yeT npoyHOCT n3rnbaembix anNemMeHTOB. Buabl KOHCTPYKUUA, paboTarowmx Ha narnb.
Pac4yeT npoYHOCTM Npn 4ENCTBUM MOMEHTA U NONEPEYHON CUSbI.

Pacyer no o6pasoBaHMa W packpbiTUio TpewmnH. OCHOBHbIE MONOXEHUA pacyeTa;
TpeboBaHMs, NpeabsBAsiEMble KaMEHHOM Knagke no  rpewmHocTonkoctu. PacyeT no
aedopmaumsam pacTaHYTbIX NOBEPXHOCTEN.

lNpoeKkTnpoBaHME KaMEHHbIX KOHCTPYKUMA 34aHuWA. KOHCTPYKTMBHbIE CXEeMbl KaMEHHbIX
34aHNn. 30aHUSA C XKECTKOW U YNPYron KOHCTPYKTMBHOW CXeMOWn. PacyeT CTeH Ha BepTUKarnbHble U
ropusoHTanbHble Harpyskn. PacyeT nepemblyek U CTeH noasana.

KameHHble KOHCTpYKLMK, BO3BOAUMbIE B 3MMHee BpeMs. KOHCTpyKTuBHble TpeboBaHus.
BrnvsHue 3amopaxuBaHMA Ha pacTBOp W knagky. PacyeT 3vMHen knagku B CTaguMuM NepBoro
oTTauBaHuUA 1 Ns nepuoga 3akoHYEHHOro CTPOUTENbCTBA.

1.4. KOHCTPYKUMM OOQHOITAXHbIX MPOMbILWSEHHbIX 34aHUN

Knaccudmkaumss OOHOSTaXHbIX  MPOU3BOACTBEHHbBIX  34aHWA MO KOHCTPYKTUBHbLIM
npuaHakam. KOHCTPYKTUBHbIE CXeMbl 34aHUMN.

Buabl OQHO3TaXHbIX MPOM3BOACTBEHHbIX 34aHWM, KOMMYECTBO NPONeToB. Tun KpoBnW,
KpaHoBoe obopyaoBaHue. KOHCTPYKTUBHbIE CXeMbl 34aHUn. KOMMNOHOBKa KOHCTPYKTUBHOW CXeMbI
3[aHusA, nNpuBA3Ka OMNEeMEHTOB K  pa3bMBOYHLIM  OCSAM. YCTPOWCTBO  TemnepaTypHoO-
0edOopMaLMOHHbIX LLIBOB.

[MonepeyHble pambl 30aHuA. CocTaB  MnoMepevyHon pambl  Kapkaca: CTPOnuibHble
KOHCTPYKLMK, KOSIOHHbI, (pyHOameHTbl. [pogonbHble pambl. ObecneyeHne npocTpaHCTBEHHON
XKECTKOCTM KapKacHOro 3aaHus. BepTukanbHble U ropusoHTanbHbIE CBA3N.

Pacyet nonepeyHon pambl 3gaHus. PacyeTHble cxembl pam. OnpegeneHue ycunui B
anemMeHTax pambl. Y4eT NpoCTpaHCTBEHHOM paboThl kKapkaca 34aHus.

KOHCTPYKTVBHbIE CXEMbl MOKPbITUN. Be3nporoHHbIe MOKPLITUS U NOKPbLITUS NO MPOroHaMm.
XKene3obeToHHble NAUTbI MOKPbITUN, UX KOHCTPYKTUBHbIE PELUeHUs, TUMbl NONEepPeYHbIX CeYeHUn,
npuMeHsieMble BUAbI, Knaccbl 6eToHa apmaTypHOW cTanm.

YKene3obeToHHble ©ankM MNOKPbITUA, UX KOHCTPYKTUBHbLIE PELUEeHWUd, TUMbl MonepeydHbIX
CeYeHun, NpUMeHsaemMble Knaccbl 6eToHa 1 apmaTypbl.

XKenesobeToHHble bepMbl NOKPLITUI. Knaccudukaumns xenesobeToHHbIX dhepM NOKPbITUIA
N WX KOHCTPYKTMBHble pelleHns. KoHCTpynpoBaHWe anemeHToB W y3noB. [loacTtponunbHble
depmbl.

Apku NokpbITUA. KOHCTPYKLUMK Y CXEMbI apMUPOBAHUS.

MogkpaHoBble 6Gankn. KOHCTPYKTMBHbLIE peLleHns nogkpaHoBbIX Oanok, 0CoGeHHOCTU
pacyeTa U KOHCTPYMPOBaHMS.

KonoHHbI. Tunbl NoNepeyHbIX CeYEHUN KOMOHH: CMIIOLWHbIe, ABYXBETBEBbLIE, KBaApaTHbIE,
NPSIMOYrofbHble, Kpyrrble. PacyeT n NpoekTMpoBaHMe KOHCONEN KOMOHHBbI.

1.5. MpocTpaHCTBEHHbIE TOHKOCTEHHbIE KOHCTPYKLUN

Obwue cBegeHMs O NPOCTPAHCTBEHHbIX KOHCTPyKumsix. OB60mnoykM, Knaccudukaums,
NPUHLMNbI KOHCTPYMPOBAHUSA N BO3BEAEHUS.



OcobeHHOCTM pacdeTa TOHKMX obonoyek. BeamomeHTHas Teopus pacdeTa 06ONOYeEK.
Kpaeson adhdpekT. PacyeT n KOHCTpyupoBaHue avadparmei.

Monorne 06004k NONOXNTENBHOW rayCCOBOM KPUBM3HbBI HA MPAMOYrONbHOM NaHe.

O60no4kM oTpMUaTENbHOW rayCCoOBOW KPUBU3HDI.

UnnuHapnyeckne  o6ONOYKM,  KOHCTPYKTUMBHbIE — pelleHns. Cxema  apMupoBaHus.
MpakTnyeckne MeToabl pacdeTa AMMHHbIX U KOPOTKMX LNINHAPUYECKNX 060M0oYek.

Cknagku, kynona, Bucsiume 0BONOYKN, TOHKOCTEHHbIE CBOAbl. KOHCTPYKTMBHbIE peLUeHus,
NpUYHUMNbI pacyeTa.

1.6. UHXXeHepHble COOpYXXeHUsI MPOMbILUIEHHO-TPaXKAaHCKUX KOMMIEKCOB

LiunuHgpuyeckne 1 npsimoyronbHble pe3epByapbl. ByHkepbl 1 cunochkl. MoanopHble CTeHbI.
KOHCTpPYKTUBHbIE pELLEHNS, MPUHLMMbI pacyeTa, 0COGEHHOCTM KOHCTPYMPOBAHUS U apMUPOBaHUS.

1.7. OcobeHHOCTH XKerne3006eTOHHbIX KOHCTPYKLUIA 30aHUA U COOPYXKEeHUN,
3KcnnyaTMpyembiX U1 BO3BOAUMbIX B 0CODObIX YCIOBUAX

[MoHATME O ANHAMMYECKOM BO3OENCTBUM Ha 34aHus U coopyxeHus. MNpuHuun pacdera.

lNoHATME O cencMmyeckoM BO3LencTBUKM. NMpuHUKMN onpeneneHns CEMCMUYECKUX Harpys3ok
Ha 34aHuWe. PacyeT Ha cencmunyeckne BO3OeNCTBUSA. [lacCUBHbIE U aKTUBHbIE TEXHUYECKMEe
CpecTBa 3almThI.

KoHCTpyKUMn Npu 4nUTenbHOM BO3AENCTBUN BbICOKUX U HU3KMX TemnepaTyp. OcobeHHoCTH
dU3nNKo-mexaHn4yecknx cBoucTB 6etoHa u apmatypbl. OCHOBHble MNOMOXEHWS pacyeTa u
KOHCTPYMPOBaHMS.

KoHCTpyKumn, akcnnyaTupyemble Npyv ANUTENbHOM BO3AEWCTBMM arpeccMBHOW cpenpbl.
Buapl arpeccuBHbIX cpeq, Mepbl Mo 3awmte. OcobeHHOCTU KOHCTPYUPOBaHWUS.

1.8 MeTannuyeckne KOHCTPYKLMU
1.8.1 BBegeHue. PazButne metannm4yecknx KOHCTPYKLMA

KpaTkaa nctopus pasBuTust MeTaninyeckmx KOHCTpyKuun B Poccun. OCHOBHble 3Tarbl
pasBUTUA MeTanMYeckux KOHCTPYKUMA B 3anagHblX cTpaHax. HomeHknatypa u obnactb
NPUMEHEHNS  MeTanfNYecknx  KOHCTPYKLWN. OcHoBHble 0COBEHHOCTM  MeTannMyeckmx
KOHCTPYKUMIN W MpeabsBnsemMble K HAM TpeboBaHuA. [lepcnekTuBbl pasBUTUA MeTanm4yecknx
KOHCTPYKLMI

1.8.2 MaTepuanbl AN CTPOUTENbHbIX MeTaNIM4eCKMX KOHCTPYKLUNA.
OcHOBHble CBOUCTBa U paboTa maTepuanoB B CTPOUTENIbHbIX KOHCTPYKLUAX

1.8.2.1 CBoncTBa MeTannoB U MeToAbl UX OLLIeHKN

MaTepuanbl ana metansiMyeckux KOHCTPYKUMW WU KpaTKMe CBeOEeHMSt O UX MOSTyYeHuu.
UyryH, Mmanoyrnepoguctble CcTanuM W anioMuHueBble cnnasbl. [JOCTOMHCTBA WM HeO4OCTaTKu
cTpouTenbHbIX cTanen. MNoHATUS HadeXHOCTU M OONTOBEYHOCTU METamnnMYeCcKMX KOHCTPYKLUWUNA.
OCHOBHblE CBOWCTBa CTPOMUTENbHbLIX CTanen: NPOYHOCTb, YMNPYrocTb, MMACTUYHOCTb, XPYMNKOCTb,
TBEpAOCTb, Nondyyectb. MeToabl onpeaeneHns NPOYHOCTHBIX M AeOpPMaLMOHHbBIX NoKasaTenemn
CTpouTenbHbIX cTanen. VicnbiTaHna ctanen Ha pactaxeHuve. [uarpamma paboTbl cTanm o-¢.

1.8.2.2 Ctann u antoMUHMEBbIEe cnnaBbl

Obwan xapaktepucTuka ctanen. CTPYKTypHbIn aHanm3 crtanen. MuKpOCTPYKTYpPHbIN
cocTtaB cranen. Knaccudwukauma cranen. JlermpoBaHHble cTanu. BrngHue XvMu4ecknx
3MIEMEHTOB Ha CBOWCTBa cTanu. BnunsHue ¢ocdopa m cepbl Ha ceouncTBa crtanen. [lpouecc
packucneHunss crtanen. Metogbl MOBLILWEHUA KayecTBa cranen. MapkumpoBka M HOpMUpPOBaHWE
cTponTenbHbix cTanen. OueHka cBapMBaeMoCTU CTanu.

Crtann o6bivHON NpovHOocTM. CTany NOBbILWEHHOW NPOYHOCTU. CTanu BbICOKOW NMPOYHOCTM.
ATmocdepocTorkne ctanu. Boibop ctanen Ans CTPOUTENbHbIX METanfMYeCKUX KOHCTPYKLMNA.
Brnnanune pasnunyHbiX goakTopoB Ha CBOMCTBA CTanu.



Pabota ctanum nog Harpyskon. Bugbl u mexaHumsm paspyweHus ctanu. [loHatua o
Aedektax KpucTannumyeckoro ctpoeHuss ctanu. Pabota ctanvM npy OQHOOCHOM pPacTSKEHUW.
Pabota ctanu npu CNOXHOM HanpsXKeHHOM cocToaHuu. PaboTta ctanvM npuM HepaBHOMEPHOM
pacnpegeneHMm HanpsbkeHun. KoHueHTpauusa HanpsbkeHun. PaboTta ctanu npu NOBTOPHbIX
Harpyskax. [MoHaTua o6 ycranocTtu ctanm.

AntoMuHMeBbIE cnnasbl. [lonyyeHve antoMUHUEBBIX CMNaBOB U UX MapkupoBka. dusmko-
MeXaHU4ecKme XxapakTepucTuKN arntoMUHNS 1 CriaBoB Ha ero OCHOBE.

CopTamMeHT. XapakTepuUCTMKM OCHOBHbIX npodunen coptameHTta. JluctoBasi crarb.
dacoHHagda ctanb. XonogHorHyTele npodunu. MNMpodunu n3 antoMMHUEBLIX CMaBOoB.

1.8.3 OcHOBbI pacyeTa MeTanIn4eCKuX KOHCTPYKLUn

OCHOBHbIE MOHATUSA 1 oNpeaeneHns Npu pacvyeTe MeTannIMyecknx KOHCTpyKuun. Metoaumka
pacyeTa KOHCTPYKUMMA MO npedesibHbiM CcOCTOsHMAM. [loHATME O MeToauke [OonyCcKaeMblX
HanpspKeHUW M BEPOATHOCTHOM MeTofe pacyeTa. Knaccmdumkaumnsa Harpy3ok 1 Ux coMeTaHumn.

PaboTa nog Harpy3kon 1 pacyeT 311IEMEHTOB KOHCTPYKLMIW. YUET CIOXHOIO HanpsiKeHHOro
COCTOSIHUA MpU pacyeTe MeTanIMyeckmx KOHCTPYKLUUIA U YCNOBUA MNACTUYHOCTH.

OcHoBbl pacdeTa Ha MNPOYHOCTb U AedOPMATUBHOCTM LEHTPanbHO PacTAHYTbIX WK
ckKaTblX anemeHToB. PacyeT 9anemMeHTOB MeTanfnU4ecKMx KOHCTPYKUMIA Mpu  BO3LENCTBUM
nepeMeHHbIX Harpy3okK.

1.8.3.1 OcHOBbI NPOEKTUPOBAHMNA U pacyeTa usrnbaemMbix 6anoYHbIX KOHCTPYKLUMA

OcHoBbl paboTbl U pacyeTa mM3rnbaemMbix anemMeHToB. PacyeT MpoOYHOCTM Ha AencTBue
HOpMarbHbIX Hanps»keHun. PacyeT Npo4yHOCTM Npu AENCTBMM KacaTemnbHbIX HanpsxeHun. Pacyet
NPOYHOCTU MPU COBMECTHOM AENCTBUM HOpPMasibHbIX U KacaTerbHbIX HanpsbkeHuin. MNoHatne o
nnacTu4yeckoM LwapHupe. PacyeT ycTOMYMBOCTM 3nemMeHToB wu3rnbaembix 6anok CcocTaBHOro
ceyeHus. NMpoBepka yCTOMYMBOCTM MOSICOB U CTEHKM COCTaBHbIX 6anok OBYTaBPOBOrO CEYEHMs.
PacuyeT obwen ycTtonumBocTn mnarmnbaembix anemeHToB. Ob6was yCTOMYMBOCTb MNOCKOM (DOPMbI
narnba crtepkHen. MecTHas yCTOMYMBOCTb 3IIEMEHTOB M3rMbaemMbiX METaNIMYECKUX KOHCTPYKLUNNA.

Bankm un ©GanoyHble KOHCTPyKUuMK. KommnoHOBKa 6anouHbIX KOHCTPYKUMA. Hactunbl
OanoyHbIx KneTok. [logbop cedyeHWss M MpoBepka Hecyllen CrnocoOHOCTM MPOKATHbIX Oanok.
Mogbop ceyeHus n npoBepka Hecylwen cnocobHOCTM cocTaBHbIX 6anok. [poBepka KecTKoCTn
6anok. NMpoBepka u obecneyeHne MECTHON K OOLLEN YCTOMYMBOCTU COCTaBHbIX Banok. PacyeT u
NpOeKTUpOBaHNe CTbIKOB Hanok Ha cBapke 1 BbICOKONPOYHbIX 6onTax. PacyeT un npoektnposaHve
CTblka Banok Ha Haknagkax. ConpsikeHne Banok B 6ano4HomM KneTke.

MyTn coBepLleHCTBOBaHMSA BanoYHbIX KOHCTPYKUMA. Bankn ¢ nepopnpoBaHHON CTEHKOMN.
BuctanbHble 6ankn. MNpenBapuTenbHO HanpsbkeHHble 6anku. bankm ¢ rmbkon cteHkon. bankm c
rodoppoOBaHHON CTEHKOWN.

1.8.3.2 OcHOBbI NPOEKTUPOBAHUA U pacuyeTa LeHTPaNbHO CXaTbIX KOJTIOHH

ObLas xapakTepucTMka KOMOHH K CTepXHEW, paboTallmux Ha LEeHTpanbHOE cxaTtue.
CnnowHble U CKBO3HbIE LEHTparnbHO cXaTble KOMOHHbl. OCHOBHblE MOHATMA 0O YCTOMYMBOCTU
LEeHTpanbHO CXaTblX CTepXHewn. lNMoHATMe rMBKOCTM UEeHTpanbHO CXaToro CTepXHs. BnusHue
pelweToK Ha YCTOMYMBOCTb CTEPXKHSA CKBO3HOW KONOHHbLI. KOMOHHbI ¢ 6e3packoCHON peLLeTKON.
Onpepgenenne koapduuneHTa yCTOMYMBOCTU. BrnusiHMe 3akpenneHue CTEepXHS Ha HecyLlyto
CMOCOBHOCTL LIEHTpPanbHO CXaToro cTepxHs. [lpoBepka YCTOMYMBOCTU TMOSICOB WU CTEHKM
CMMOLLHBLIX KOMOHH ABYTaBPOBOro ceyeHus. PacyeT yCTOMYMBOCTU LIEHTPanbHO CXaTbIX KOJIOHH
CKBO3HOIO ceyeHus. BnnsHue pelueTok 1 niaHoK Ha YCTONYMBOCTb CKBO3HbIX LIEHTPanbHO CKaTbIX
KONMOHH. [lpoBepka YCTOMYMBOCTU CMSOLWHbBIX WM CKBO3HbIX LIEHTPanbHO CXaTblX KOMOHH B
NIOCKOCTU N N3 NNOCKOCTU OeACTBUS MOMEHTA.

Moabop CTepXHA W KOHCTPYKTMBHOE OGOPMIEHUE CTEPXKHA CMNAOWHON M CKBO3HOM
KONOHHbI. [logbop n pacyeT peweTkn (NNaHOK) CKBO3HOM KOMOHHbLI. PacyeT u KOHCTPYKTMBHOE
odopmneHne TpaBepc M 6Ga3 KOMOHH. PacyeT n KOHCTpyKTMBHOE OCOpPMIEHME OroroBKOB
CMOLLHBIX N CKBO3HbIX KOMOHH.



1.8.3.3 OcHOBbI NPOEKTUPOBaHUSA U pacueTa chepm

Knaccudumkauma depm n obnacte ux npumeHeHusi. KOMMOHOBKa KOHCTPyKUUN depm,
BblbOp cTatmyeckon cxembl. OnpegeneHne reHepanbHbiXx pa3mepoB ¢depM. Cuctembl peLueTok
depM 1 ux xapakTepuctukn. Tunbl cedeHnn ctepxkHen pepm. CTepkHU nerkmux epm. CTepkHU
TSHKENbIX pepm.

MpuHUMnbl pacyeTa hepm. OnpeneneHve pacyeTHon Harpysku. OnpegeneHue ycunuin B
cTepXkHsax depm. OnpeneneHne pacyeTHOW OnWHbI cTepxkHen depm. [peaenbHble TMOKOCTU
cTepxHen cdepm. Moagbop ceyeHnn CxaTbiX M PacTSHYTbIX areMeHToB depM. Nogdop ceveHun
CTEPXXHEN npu OEencTBMM NPOAONbHOWM cunbl U m3rnba. Mopbop M npoBepka CTEpXKHEW Mo
npeaenbHbIM MMOKOCTAM.

O6wue TpeboBaHNs NpU KOHCTPYMPOBaHUK nerkux epm. Pepmbl N3 OAMHOYHBIX U NAPHbIX
YronkoB. Y3nbl oepM 13 NapHbIX Yronkos. YKPYMNHUTENbHbIE CThIKU CTPOMUITbHBLIX depPM 13 NapHbIX
yronkoB. ®epMbl 13 LUIMPOKOMOSNOYHbIX TaBpoB. Pepmbl U3 TPYD M FHYTbIX 3aMKHYTbIX NPodUnen.
PacuyeT 1 npoekTupoBaHue y3nos epm.

1.8.3.4 Pab6oTa 3neMeHTOB KOHCTPYKLIMA Ha Kpy4YeHune

PaboTta Ha Kpy4eHue CTepXXHeW 3aMKHYTOro ceydeHus. Pabota Ha KpyyeHue CTepXHen
OTKPbITOro ceveHust. NoHATUE O CTECHEHHOM KPpYYEHUU CTEPXKHEN OTKPbITOro Npoduns. PacyeT n
npoBepKa NPOYHOCTM CEYEHNS ANIEMEHTOB NPU AENCTBUN N3rnba CO CTECHEHHBIM KpYyYEeHUEM.

1.8.4 CoeanHeHUA MeTanNIM4eCKUX KOHCTPYKLUUNA
1.8.4.1 CBapka n cBapHble coegNHEeHUA

Knaccudomkauma cBapkn. TepMUYecKnin  knacc cBapku. CylwHOCTb npouecca
3NEeKTPOAYroBON CBapkW. AnekTpuyeckas ceapovHas ayra. O6opyaoBaHue AN 9MnekTpoayroBom
CcBapku. YCTPOMCTBO CBApO4YHOro TpaHcopmaTopa. VICTOUHNKM NUTaHMs SNeKTPUYEeCKOn ayrn n nx
XapakTepucTukn.  Bugbl  anekTpoayroBoM  CBapku:  pydyHas  anekTpogyroBas  cBapka,
nonyaBToMatmMyeckass 9nekTpoayroBasi CBapka, aBTOMatudeckass cBapka nog nocowm,
aNeKTpollnakoBasi cBapka, TOYevyHass CBapka, pPOnukoBasi cBapka. MeToauka BbINOMHEHUA
CBAPOYHbIX LLBOB.

a3oBasi ceapka. CyLIHOCTb ra3oBOW CBapKM M rasoBOW pes3ku cTanu. [asbl Ans rasoBou
cBapku n peskn. CTpyKkTypa nrnameHun rasoBon ropernku. TexHuka rasoon cesapku. ObopynosaHue
5151 ra30BOW CBApPKM U Pe3KU.

OcHoBHblEe TUMbl CBapHbIX COoedMHEeHUMA W WBOB. Pasgenka kpomok. Knaccudpwmkaums
CBapHbIX LWBOB. ['eoMeTpu4ecKkne ovepTaHms CBapHbIX LWBOB. TepMUYECKMIA LMK cBapkn. Cxema
CTPOEHUS 30HblI TEPMUYECKOIO BUAHUSA MPU CBapKe HU3KOYrNepoauMcTon, cpegHeyrnepogucton m
HM3KoNermpoBaHHoM ctanu. NoHATME O CBApPOYHbIX HANPSXKEHMSX U AedopMauusX.

KoHcTpyupoBaHne n paboTa cBapHbIX COeaUHEHUN. [1poeKTUpoBaHME U pacyeT CTbIKOBbIX
coeauHeHun. NMpoekTupoBaHne 1 pacyeT COeaUHEHWUI, BbINOSTHEHHbIX C MOMOLLbIO YIIOBbIX LUBOB.
BrnivsiHMe  OCTaTOYHbIX CBApPOYHbIX  HanpsbkeHMn Ha paboTy  CBapHbIX  KOHCTPYKUMMA.
KoHcTpyKTMBHbIE TpeboBaHMst K cBapHbiM coeguHeHusaM. OcoBGeHHOCTM paboThl CBapHbIX
COeAUHEHUIN NpY OENCTBUN LMKITMYECKMUX HArpy3okK.

KoHTponb kayecTBa CBapku M CBapHbIX coeamHeHuin. OCHOBHbIE AedeKTbl N NPUYNHBI UX
obpasoBaHus. OCHOBHble BMAbl KOHTPONSA KayeCTBa CBapHbIX COeOVMHEHWA. TexHuka
6e30MacHOCTM Npu CBapKe U TEPMUYECKON pesKe.

1.8.4.2 BonToBble coeaNHeHUs

Bugbl 60nToB, NpUMEHAEMbIX B CTPOUTENbHbLIX KOHCTPYKUMAX. Buabl GOnTOBbIX W
3aKI1enoYyHbIX coegnHeHun. PaboTa n pacyeT 60NTOBLIX coeaAnHeHn. bonToBble coeguHeHns 6e3
KOHTponupyemMoro HatsbkeHus 6ontoB. Cxema paboTtbl 6onta uM coeamHeHus. OpPUKLMOHHbIE
COEQVHEHUs Ha BbICOKOMPOYHbIX GonTax. [puHUMNbI NPOEKTUPOBaHUS M pacyeTa GONTOBbIX
coeavHeHun. KoHcTpynpoBaHne 60nToBbIX coeauHeHni. PasmelleHne 60nToB B COeAMHEHUN.



1.8.5 OcHoBbI NPOoeKTnpoBaHmnA, N3rotToBJ1IeHUA U MOHTaXxa MeTarNIn4eCKnx KOHCTPYKLIVIVI

OCHOBbI MPOEKTUPOBAHUA MeTanIMYEeCcKUX KOHCTPYKUUA. TexHONOrmm MU3roToBreHUs
MeTannuyecknx KOHCTPyKUun. CocTtaB MPOEKTHOM OOKYMEHTauun MeTanndeckux KOHCTPYKUUNA.
Mpoun3BoacTBEHHbIE TPEOOBAHUA K KOHCTPYKTMBHOW hopme. TpeboBaHUA K KOHCTPYKLMSM Npu
nepeBo3ke. TEeXHOMOrMn MOHTaXKa MeTanNOKOHCTPYKLMNA.

1.8.6 OcHOBHbIle BOMPOCHLI NPOEeKTUpoBaHuUA KOHCprKLIMI7I KapKacoB NMpon3BoOACTBEHHbIX 34aHUN

O6Las xapakTepucTMKka KapkacoB NMPOU3BOACTBEHHbIX 34aHUA. DKCniyaTauMoHHble TpeboBaHus,
TpeboBaHNA HAOEXHOCTU W [ONrOBEYHOCTU. JKOHOMUYeckue dpakTopbl. CocTaB kapkaca M €ero
KOHCTPYKTMBHbIE CXeMbl. KOMMNOHOBKA KOHCTPYKTMBHOW CXeMbl kapkaca. KomnoHOoBKka OOHOMPONETHbLIX U
MHOronponeTHbIX nonepeyHbIXx pam. CBA3W kapkacHoro 3faHus. CBaAsu mMexay KoroHHamu. Cesasu no
NOKPbITUIO. KOMNOHOBKA KOHCTPYKLMIA MOKPbITUSI.  BecnporoHHble NOKPbLITUS U MOKPLITUSE MO MPOroHaM.
daxBepk 1 KOHCTPYKLMM 3amnofHEHUS! NPOEMOB.

1.8.7 Ocob6eHHOCTU pacyeTa nonepeyYHbIX paM Kapkaca Npon3BOACTBEHHOro 34aHusA

YyeT pencreButenbHOM paboTbl kKapkaca MNOA4 Harpy3kon M pacyeT nonepeyvHbiX pam.
Harpyskn, genctsylowime Ha pamy. [locTOsiHHble Harpys3kn. BpemeHHble Harpyskun. KpaHoBble
Harpysku. OnpegeneHne pacyeTHbIX YCUNUIA B ANIeMEHTax pam 1 NpoBepKa XKECTKOCTW.

KOHCTpYKUMM NOKPbITUA NPOM3BOACTBEHHbIX 34aHWA. CNnoLwWwHbIE N pelleTyaTble NPOroHbI.
CTponunbHble 1 nogcTponunbHble epmbl. OnopHbIE Y3Mnbl CTPOMUIBHBLIX (hepM 1 NPUHLKUMNBI UX
pacyeTa. PagoBble y3rbl CTPONUIbHbBIX (hepM M NPUHLMMBLI UX NMPOEKTUPOBAHNUS U pacyeTa.

Tunbl KONMOHH NPOW3BOACTBEHHbIX 34aHUN. PacyeT M KOHCTPYMpPOBaAHWE CTEPXKHSA KOMOHH.
CnnowHble KOMOHHbI — pacdeT W npoektnpoBaHue. CKBO3HblE KOMOHHbI — pacyeT W
npoekTnpoBaHne. MHoroctyneH4aTble KOMOHHbI Kapkaca. [loabop v npoekTMpoBaHue ceYeHun
BEPXHEN M HUXKHEN YacTen OQHOCTYNEHYATON KONMOHHbI.

Y3nbl onMpaHus MNOAKPAHOBbLIX Ganok M CTbIKM KOMOHH. Basbl KOMOHH, MPUHUMMbLI KX
pacyeTa u NpoeKkTnpoBaHus. OronoBKU KOSTIOHH, NMPUHLUUMBI NX pacyeTa U NPOEKTUPOBaHUS.

OK3aMeHaUuuOoHHbIe BOMpPOCLbI

1. ManoyrnepogucTble 1 HU3KONEerMpoBaHHbIE CTanu Ans CTPOUTENbHbBIX KOHCTPYKLNIA:
MeXxaHu4eckmne CBOMCTBa U XMMUYECKUA COCTaB.

2. BnusaHue pasnuyHbIX hakTopoB Ha CBOMCTBA CTarnu: XMMUYECKOro cocTasa, Temneparypb! .
3. Pabora ctanu npu ctatmdeckon Harpy3ke. [uarpamma paboTbl cTanm o-€.

4. PaboTta ctanv npu nepeMeHHbIX Harpy3kax. ABneHue yctanocTu.

5. OcHoBHble NOMNOXeHMsA pac4éTa MeTanIMYecknx KOHCTPYKUUIA Mo NpeaenbHbIM COCTOSAHUSAM.
Knaccmndgukaums Harpy3ok n ux codeTaHum; KoapuumeHTbl HagEXHOCTN, yCnoBun paboTbl.
6. HopmaTtuBHbIE N pacYETHbIE CONPOTMBIIEHUS CTalNM CUNOBbLIM BO34ENCTBUSIM.

7. TlpoBepka NPOYHOCTM OQHOMPOMETHOM LLAPHMPHO onepTon BGanku.

8. PacueTHble AnnHbI LEHTPanbHO-CXaToM KOMOHHbI

9. OnpeaeneHune npornba ogHONPONIETHOM LWAPHUPHO onepTon 6anku.

10. KOHCTpyKUMA OrorioBka CrfoLWHOW LLEeHTParibHO-CXXaToW KOMOHHbI.

11. KoHcTpyKuusa 6anoyHbIX KNeTok

12. KoHCTpyKUMS OrornoBka CKBO3HOW LieHTparibHO-CXXaTOW KOSTOHHbI.

13. KoHcTpympoBaHue 6anoyHom KNeTkn HopMarnbHOro Tuna.

14. KoHcTpykumnsa 6a3sbl CNoWHOW LEeHTPanbHO-CXaTon KONOHHbI.

15. KoHcTpyunpoBaHme 6anovHom KneTkn YCIIOXKHEHHOIo Tmna.

16. KoHcTpykums 6a3bl CKBO3HON LEHTPanbHO-CXKXaTOM KOMOHHbI.

17. TMNoaTtaxHoe onupaHne 6anok B 6ano4yHon KneTke.

18. KoHCTpyKuMs peLueTok CKBO3HOW LIEHTPanbHO-CXXaToM KOMOHHbI.

19. OnupaHune 6anok B 0OAHOM ypOBHe B Bano4YHOM KreTKe YCIOXKXHEHHOro Tuna.

20. PacueT onopHor nnnThbl 6a3bl CMOWHOW LEHTPAaNbHO-CXXaTOW KOJTOHHbI

21. TMoHwxkeHHOe onupaHue Garnok B 6anoyHom KneTke YCNOXHEHHOro Tuna.

22. OnpeaeneHuve BbICOTbl TpaBepchl 6asbl LEHTPanbHO-CXXaToM KONMOHHbI

23. TNonbop ceveHnst npokaTHOWM Garnku.

24. Topdop ceveHns 1 NpoBepka NPOYHOCTM U YCTONUMBOCTUN AFIEMEHTOB COCTaBHOWN Barnku.



25. KOHCTpYyKUUS OrofoBKOB CKBO3HbIX LLEHTPanbHO-CXaTbIX KOMOHH.

26. Buabl 6ano4HbIX KNeTok.

27. MNopbop ceveHnst CNOLWHOM LIEHTParbHO-CXXaTOM KOMOHHbI.

28. lNogbop ceveHni CKBO3HOM LIEHTParlbHO-CXXaTOW KONOHHbI.

29. KoHcTpyKums rnaBHou 6anku 6ano4yHon KneTku.

30. Pacuet HacTuna 6ano4HOn KNeTku.

31. KOHCTpYKUMS OrosioBka CMMOLIHON LLEeHTPanbHO-CXKaTOM KOSMOHHbI.

32. OnpeaeneHne rmbKOCTM CNOLWHOWM N CKBO3HOW LIeHTPanbHO-CXKAaTOW KOSTOHHbI.

33. YKpYynHWUTENbHbIV CTbIK FNaBHON Gankw.

34. OnpeaeneHune BbICOTbI TpaBepchl 6a3bl CAMOWHOW LLEHTPanbHO-CXKaTOW KONOHHbI.

35. CapHble coequHeHNs: BUObl CBApHbIX LLUBOB U COEAMHEHWUI, PaCY4€T N KOHCTPYMpoOBaHWE
CTbIKOBbIX CBAPHbIX COEANHEHN, PACHET N KOHCTPYUpPOBaHNE COeOUHEHMWI C YITOBbIMUY LUBAMU.
36. bonToBble coeanHeHus: Buabl 6onTos, paboTta 1 pacyéTt 6oNToBbIX coegMHeHUn 6e3
KOHTPONUPYEMOTO HaTshkeHns1 6onToB., paboTa n pacyéT PPUKLMOHHBLIX COEOUHEHUN Ha
BbICOKOMPOYHbIX 60MnTax, KOHCTPYMpoBaHMe 6ONTOBbLIX COEAMHEHNI.

37. OCHOBHbIE NONOXeHNS pacvéta MeTanIMyeckux KOHCTPYKLUMIA MO NpeaenbHbIM COCTOSHUSIM.
Knaccudukaumnsa Harpy3ok 1 nx coveTaHum; KoaduLMeHTbl HAOEXHOCTH, YCNOBUA paboThbl.
38. lMopbop ceyeHnst  KOHCTPYKTUBHOE OChOPMIIEHNE CTEPXKHA CKBO3HOWM KOMOHHbI, MPOBEpPKa
YCTOMYMBOCTM KONTOHHbI OTHOCUTENBHO CBOBOAHOM 1 MaTepuanbHon ocer. PacyéTt nnaHok.
BnunaHue peluéTtok Ha YCTONYNBOCTb CTEPXKHS CKBO3HOW KOMOHHbI.

39. basbl KONMOHH: pacyéT 1 KOHCTPYKTUBHOE odhopmMIieHne 6a3 ¢ TpaBepcamm U KOHCOSbHbIMM
pébpammn, pacyéT n KOHCTpPyMpoBaHue 6a3 ¢ hpe3epoBaHHbIM TOPLIOM CTEPXKHST KONMOHHbI.

40. OronoBKkM KOMOHH 1 conpsikeHne epm C KOFIOHHaMK: pacyéT U KOHCTpyMpoBaHue
OrOSIOBKOB KOJTOHH MpuW onvpaHumn hepm CBepxy 1 cOoky.

41. ®epmbl. ObLLan xapakTepucTuka u knaccudukaums gepm.

42. depwmbl. KomnoHoBKa hepm, onpeneneHme BbICOTbI hepm.

43. [MokpbITMA NPOM3BOACTBEHHbIX 30aHUN. KOHCTpynpoBaHMe 1 pacyeT NPOroHOB CrOLHOro
CeyeHus.

44. YcTtonumocTb dhepm, cBs3un. Noabop ceveHns ceasen.

45. depwmbl. OnpeneneHne Harpy3oK 1 yCUnnim B CTEPXKHAX dbepm.

46. KomnoHoBKa 1 nogbop ceyeHnin pacTaHyTbIX A1IeMeHTOB oepM pasniM4yHOro NonepeyvyHoro
ceyeHus.

47. KomnoHoBKka 1 Noabop ceveHnin cxaTblX 31IEMEHTOB hepM PasfnmnyHOro NonepevHoro
ceyeHus. OnpegeneHne pacyeTHbIX ANNH CXaTbIX CTEPXHEN.

48. CoeavHuTenbHbIE NPOKNAAKN B anieMeHTax doepM M3 NapHbIX YronKoB.

49. KoHCTpympoBaHue 1 pacyeT y3roB epM C CeYEHUAMM U3 NaPHbIX YrOnKOB.

50. OnopHble y3nbl oepM Npu LLAPHUPHOM ONUPaHUK Ha KOMOHHBbI.

51. YkpynHuTenbHble y3nbl PepM: KOHCTPYMPOBAHME U pacyerT.

52. Ob6Lag xapaKkTepncTuKa KapkacoB O4HO3TaXHbIX NPOU3BOACTBEHHbIX 30aHun. TpeboBaHus,
npeabaBngemMble K Kapkacam. OrneMeHTbl Kapkaca.

53. Cuctema cBsA3en kapkacoB OAHOITaXHbIX NPOM3BOACTBEHHbIX 30aHNN. CBSA3M NO KONIOHHaM
Kapkaca.

54. CBs31 N0 NOKPLITUIO NPOU3BOACTBEHHOIO 34aHNS: MO BEPXHUM N HUXKHUM Mosicam
CTPONUNbHBLIX hepM, BEPTUKANbHbIE CBA3WN Mexay dhepmamu.

55. KomnoHoBKka nonepeyvHbIX pam KapkacoB OAHO3TaXKHbIX MPOM3BOACTBEHHbIX 34aHWMN.

56. OnpeaeneHune Harpy3ok Ha NonepeYHbIe pamMbl Kapkaca: NOCTOSHHbIX, TEXHONOMMYECKMX
(kpaHOBbIX), aTMOCKEPHBIX.

57. Pac4yeTHble cxembl MONEpEeYHbIX pam, onpeaerneHne ycunuim B drneMeHTax pam.

58. OnpeaeneHune pacyeTHbIX AMNH CTyNeHYaTbiX BHELEHTPEHHO-CXXAaTbIX KOFTOHH.

59. KoHCTpyupoBaHue 1 pacyeT BHELEHTPEHHO CXaTbIX KOMTOHH CUMMETPUYHOIO CeYEHMS.

60. OCcoBGEeHHOCTN KOHCTPYMPOBAHMA U pacyeTa BHELEHTPEHHO CKaTbIX KOMOHH
HECMMMETPUYHOIO CEeYEHUS.

61. KoHCTpyMpoBaHMe u pacyeT BHELLEHTPEHHO CXXaTbIX KOSIOHH CKBO3HOMO CEYEHMSI.

62. KoHcTpyupoBaHue n pacyeT 6a3 BHELLEHTPEHHO CXXaTbIX KOSTOHH CMSIOLLHOMO M CKBO3HOIO
ceyeHun.

63. KoHCTpyupoBaHue 1 pacyeT y3na ConpsbKeHUs BEPXHEN N HUXHEN YacTen CTyneHYaTbiX
KOMOHH.



64. KOHCprVIpOBaHI/Ie N pacyeT yana npu >XeCTtkom conpAaXXeHnnm CKBO3HOIro purensa ¢ KOJSTOHHOW.
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