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MNMpurnaweHune
Ha ceMUHap-NPaKTUKYM: «EBPOKOAbI B pacyeTe CTa/ibHbIX
KOHCTPYKLMIA — BPYYHYIO U NPOrPAaMMHOY.

MpurnawaeMm Bawux COTPYAHMKOB TMPUHSATb Yy4yacTe B CeMUHape-NpakTukyMe <«EBpOKoAbl B pacyeTte
CTaNbHbIX KOHCTPYKLUUIA — BPYUHYHO U NMPOrpaMMHO».

CeMMHap OCHOBaH Ha MaTepuanax MNPaKTUYECKOro npumeHeHuA EBPOKOAOB NpPM NPOEKTUPOBAHMKU B
Benapycu, ctpaHax EBpocotosa (Yexus, MNMonbwa, FepmaHua) n agantTMpoBaH ana npumeHeHua B KasaxcraHe (c
HaLMOHaNbHbIMU NpUnokeHuammn PK kK EBpokogam).

CeMuHap nNpoBoAMT K.T.H., AoueHT Hagonbckuin B. B. (Benapycb, r. MuHCK). OH MmeeT 6oratblii OnbIT
paboTbl pyKoBOAMTEIEM MPOEKTOB B KPYMHOW €BPONENCKOM KOMMaHUKU. PerynapHoe BbiNONHEHNE 3KCMEPTHbIX
OLLEHOK, MPOBEPOYHbIX pPACYETOB MO3BOJIAIOT €My HaKanJuMBaTb W [AENUTbCA 3HaHMAMKM O Haubonee
pPacnpoCTPaHEHHbIX OWNOKaxX NpU UCNO/b30BaHMM EBPOKOAOB M NpoeKTUpoBaHUKU B Lesom. COBOKYNHOCTb
3HaHWI, OMbiTa, HABbIKOB NPENoAaBaHMA AeflaeT ero ugeanbHbIM MpenogaBaTesieM Mo TeMe W3yYeHus
NPOEKTUPOBaHMSA CTa/IbHbIX KOHCTPYKLUMI € Ucnonb3oBaHMem EBpokoga EN.

Oatbl npoBegeHus: ¢ 19 no 30 anpens 2021 r. 3aHaTus no 4 aHs B Hegento ¢ 16-00 go 20-00 ¢ nepepbiBOM
Ha non-yaca.

MecTo NpoBeaeHUs: OHNalH.
CroumocTtb 280 000 TeHre. Onnata ao 12 anpens 2021 r.

O61béM Kypca: 37 akageMnyeckmx (28 acTpoHOMMYECKnX) YacoB. Mo okoH4YaHmMM Kypca cnywartenu nonyyar
CeuaeTtenbcTBo oT TOO «CtpoicodT CepBuc».

C copeprkaHMem 3TOro ceMmHapa MOXKHO 03HaKoMKTbCA B MNpunoxxerHun 1.
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MpunoxxeHwue 1.

Mporpamma obyueHus

Paspgen | OCHOBbI NPOEKTUPOBAHUA KOHCTPYKLUIA

Tema 1.1 O6bwue nonoxceHusa

O6nacTb NpUMeHeHUs. HopmMaTUBHbIE CCbIIKM U CTPYKTYPa eBPONeicKon cucTeMbl HOPMATUBHBIX LOKYMEHTOB.
MpeanocbiNkn. Pasnnuve mexay NpuvHLMNAMWM M NpaBuiaMu NPOEKTUPOBaHWUA. TEPMUHbLI U ONpeseneHus U mx
cneundmka. O6o3HaueHnA. YnpaBaeHme HageKHOCTbIo. [POeKTHbIM CPOK aKcnayaTaumn. [lonroseyHocTb. KOHTPOb
KauyecTBa.

Tema 1.2 lMpuHyunsl pacyemos npeodesbHbIX COCMOAHUL

Obuwme nonoxkeHua. PacuyeTHble cuTyaumn. MpeaenbHble COCTOAHMA Hecywein crnocobHocTu. MpeaenbHble
COCTOAHMS 3KCMNYATALUMOHHOM NPUTOAHOCTU. PacyeT npeaesbHbiX COCTOSIHUI. BasuncHble nepemeHHble. Bosaenctauma
U BAMAHMA OKpyXKatowen cpegbl. Knaccudukauma Bo3ZeUCTBUI. XapaKTEPUCTUYECKME 3HAYEHMA BO3AEUCTBUIA.
Opyrve penpeseHTaTUBHble 3HAY€HUs MNepemeHHbIX Bo3gencTsuin. CBONMCTBA MaTepuanoB U U34eNU.
FeomeTpuryeckme napameTpbl

Tema 1.3 Mposepku npedenbHbIX COCMOAHUL N0 Memody YacmHbIX KO3hghuyueHmos

Ob6wume nonoxenua. OrpaHUYeHuA. PacyeTHble 3HauyeHMA. PacyeTHble 3HayeHWs BO3AeNCTBUI. PacuyeTHble
3HaYeHns 3PPeKToB BO3AENCTBUA. PacyeTHble 3HAYeHUs XapaKTepPUCTUK CBOWCTB MaTepuanoB U U3OeNvi.
PacueTHble 3HaYeHMA reoMeTPUYECKMX NapamMeTpoB. PacyeTHoe 3HaYeHWe conpoTusneHus. NMpeaesbHble COCTOAHMS
Hecywen cnocobHoctn (ULS). MpoBepKa cTaTMYecKoro paBHoBecus U conpoTnsaeHuns. CouetTaHne BO3AeNCTBUI ANs
NPOBEPOK MNPeAesbHbIX COCTOSHUWA HeCyllelh CcnocobHocTu. YacTHble KoapdUUMEHTbI, MNPUMEHsieMble AOs
BO34ENCTBUI M COYeTaHUI Bo3aencTBUN. YacTHble KoaddUUMEHTbI, MPUMEHSEMbIE O MaTepUanoB U U3OeNuil.
MpeaenbHble COCTOAHMA 3KCM/yaTaUMOHHOW npurogHoctn (SLS). KpuTepum 3KcnayaTauMOHHOW MPUrOAHOCTM.
CoyeTaHuMA BO3AENCTBUIA AJ1A NpefesibHbIX COCTOAHWUI 3KCMyaTauMOHHOW NPUrogHocTn. YactHble KoaddpuumeHTbl
AN MaTepuanos.

Paspgen Il Bo3gelcTBMA Ha KOHCTPYKLUMN
Tema 2.1 lNocmosHHbIe U (hyHKYUOHAAbHbIEe Ha2PY3KU HA 30aHUSA

Knaccudpukaumsa Bosaenctsuin. PacyeTHble cutyaummn. O6wmMe NONOKEHUA. YAENbHbI BEC CTPOUTENbHbIX
MaTepuanoB W CKNaaupyembix rpy3oB. [lOCTOAHHblE Harpysku. XapaKTepuUCTUYecKMe 3HayeHUs MOCTOAHHbIX
HarpysokK. [JonosHuTenbHble TPeBOBaHUA K CTPOUTENbCTBY 34aHMIA. OYHKUMOHAAbHbIE HAarpy3KM Ha 34aHuA. Cxembl
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PacnoNoXXeHNA Harpysok. XapaKTepVICTVILIECKMe 3Ha4YeHnA BpeMeHHbIX Harpysok. HKuneole, 06LLI,eCTBeHHbIe, TOprosbie
N agMUHUCTPATUBHbDbIE MOMELLEHUA.

Tema 2.2 CHe208ble Ha2py3Ku

CHeroBble Harpysku Ha rpyHT. XapaKTepucTMyeckuMe 3HayeHus. PenpeseHTaTMBHble 3HAaYeHWA CHEroBbIX
Harpy3ok. CHerosble Harpy3ku Ha NOKPbITUA. CXeMbl NPUIONKEHUA HArpy3oK. KoadoduumeHTol dopm MOKpbITUA Ans
OZHOCKATHbIX, 4BYCKATHbIX U1 MHOTOMPO/IETHbIX ABYCKATHbIX NOKPLITUIA. MOKPbITUA 34aHMA, NPUMbIKalOLWero K bosee
BbICOKOMY COOPYXKEHMIO (MOKPbLITUA 34aHWUIA C Nepenasamm BbiCOT). KOPPEeKTMPOBKA CHEroBbIX Harpy3oK Ha rPyHT B
COOTBETCTBMM C NEPUOLOM NOBTOPAEMOCTH

lMpakmuyeckue 3aHAMUA: PacyeT CHerosbIX Harpy3okK B cootseTcTeum ¢ TKIM EN 1991-1-3-2009. NMpumepbl.

Tema 2.3 Bempoebie Hazpy3Ku

MogenvpoBaHue BeTpPOBbIX BO3AencTBUA. Oblme nonoxeHua. MNpeactaBneHMe BETPOBbIX BO34ENCTBUNA.
KnaccubumKauma Bo3aencTeunin Betpa. Xapakrepuctuyeckune sHaveHns. CKOpoCTb BETpa M CKOPOCTHOM Hanop. OCHOBbI
pacyeTa. basoBoe 3HaueHWe cKopocTu BeTpa. CpegHAA CKOPOCTb BETPA. 3aBUCMMOCTb OT BbICOTbI. LLlepoxoBaTocTb
mecTHocTu. Oporpadusa. MNMKoBoe 3HaUYeHNe CKOPOCTHOro Hanopa. BeTposblie Bo3aeicTBMA. BeTpoBoe AaBieHue Ha
noBepxHOCTU. BeTpoBble ycunma. KOHCTPYKUMOHHBIN KO3pduumeHT. AspogmHammyeckme KoapduumeHTbl gaBieHuns
n ycuamin. O6lwme nonoskeHua. OnpegeneHve aspoaMHaMMYeckux KoadoduumeHToB. AspoamHammyeckue
KoapPUUMEHTbI AaBNeHUA ANA 34aHMIA. BepTuKanbHble CTeHbl MPAMOYTO/bHbIX B NaaHe 34aHuI. [10CKMe NOKPbITUA.
OpgHOCKaTHble NOKPbITUA. [lByXCKaTHble NOKPbITMA. BHyTpeHHee gasneHne. OTAeNbHO CTOALLME HAaBEChI.

lMpakmuyeckue 3aHAMUA: PacyeT BEeTPOBbIX Harpy3ok B cootseTctBum ¢ TKIM EN 1991-1-4-2009. Mpumepsbl.

Tema 2.4. Bo3deiicmeus, ebi38aHHble KpAHAMU

Obwue nonoxeHus. TepmuHbl W onpeaeneHus. YcioBHble 0603HauyeHUA. Bo3aencTeus, Bbi3BaHHbIE
nogbeMHMKAMW W KpaHamM Ha MNOAKPaHOBbIX Oasnkax. peacraBieHWe BO34ENCTBMM KpaHOB. PacnpeneneHue
Harpy3oK. BepTuKanbHble HArpy3KM KPaHOB: XapaKTepPUCTMYECKME 3HayeHMA. TOPM30OHTaNbHbIE HArpy3KM KpaHOB:
XapaKTepUCTUYECKME 3HaYeHUA. Kputepum skcnayaTaumMoHHOM NPUroaHoOCTH.

lpakmuyeckue 3aHAMUA: PacyeT BO3AENCTBUIN OT MexaHu4eckoro o6opya0BaHUA U KPaHOB B COOTBETCTBUM C
TKM EN 1991-3-2009. NMpumepsbl.

Tema 2.5. Ocobbie 8o30elicmaus

ba3oBble MOHATUA METOA0B BOCMPUATUA ocoboro Bo3aeicTeua. [punoxKeHne A MeToa /NoKanusauuu
pa3pyLleHnn.
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Pasaen Il MpoeKTUpoBaHMe CTa/bHbIX KOHCTPYKLUMA. O6wme npaBuaa u npaBuna ana 3gaHuii
Tema 3.1 Obwue nonoxceHusn

CTpYKTYpa [AOKYMEHTOB MO MNPOEKTUPOBAHUIO CTa/lbHbIX KOHCTPYKLMIA, 061acTb NpUMeHeHuAa, cneunduka
TEPMUHOB, NPUHLMNMbI U NPaBuUaa; 0CO6EHHOCTU CTaTUYECKOro pacyeTa.

Tema 3.2 CmamuyecKuli pacyem

MogenmpoBaHne KOHCTPYKUMIA AONA CTaTMYECKoro pacyeta. BaumaHue aedpopMUpPOBaHHOW reometpumn
KOHCTpYKUMK. MoHATUE 06 apdeKTax BTOPOro nopsagka, cnocobbl yyeta. PacyeTbl HA YCTOWYMBOCTb KOHCTPYKLUW.
dusmyeckan HeIMHEWHOCTb. YUeT HECOBEPLLIEHCTB NPW CTaTUYECKOM pacyeTe KapKaca. HecoBepLueHCTBa Npu pacyeTte
cuctem ceaseit. O6LMe NOHATAA O MOAEANPOBAHMM Y3/10B.

Mpakmuyveckue 3aHamMuA: CTaTUHECKUI pacyeT CeYeHMIn MeTal/IM4eCcKMX KOHCTPYKLUMA B cooTeeTcTBum ¢ TKI
EN 1993-1-1-2009. MNpumepsi.

Tema 3.3 Ycmolivueocme yacmeii ceyeHus. [ToHamue 06 3¢hheKmueHbIX WUPUHAX.

MeToanKka onpeaeneHnn apPpeKTUBHON WMPHHBI ANA CTaTMYECKOro pacdyeta. [loTepsa ycTOMUYMBOCTM NAACTUH
3/1eMEHTOB MOCTOAHHOrO MNOMepeyHoro ceyeHusa. MeToauKa pacyeTa NO KPUTUYECKMM HanpsKeHWAM notepwu
yctoiumsoctn. CpBurosoe 3anasgbiBaHWe MNpu pacyeTe 3nemeHToB. DPdEeKTMBHaA WKMpMHA NpU  COABUIOBOM
3amnasfblBaHMM B ynpyroi crtaguu. CABUroBoe 3anasgblBaHWE MPU MPOBEPKAX NpefesibHbIX COCTOAHUI Hecylei
cnocobHoCTU. YCTOMYMBOCTb MAACTUH MPU AEWCTBMM HOPMAbHbIX HaNPAXEHUI MNpU NpoBepKax npeaebHbIX
COCTOSIHMI HecyLiei cnocobHOCTU. MnacTMHYaTble 31eMeHTbl 63 NPOAO/bHBIX 3/1eMEHTOB KEeCTKOCTY.

Mpakmuyeckue 3aHAMuUA: MeToaMKa pacyeTa noTepu YCTOMYMBOCTM 4YacTer cedyeHuin. OnpegeneHuve
3pPeKTUBHOM WNPUHBI ANA cTaTMYecKoro pacyeTta B cooTBeTcTBmmM ¢ TKIM EN 1993-1-1-2009 1 TKM EN 1993-1-5-2009.
Mpumepsl.

Tema 3.4 lMposepku npedenbHbix cOCMOAHUL Hecywieil cnocobHocmu ceveHuli

Knaccuoukauma nonepeyHbix cevyeHuid. MNpoBepKM npeaesbHbiX COCTOAHUIA Hecylein CnocobHOCTM CeuyeHU.
ConpoTtuBneHue pactaxkeHuto. ConpoTtusneHne wusrnby. ConpoTmsnieHne cxatuo. ConpoTMBAEHUE CABUTY.
ConpoTuBaeHWEe CABUTY W IOKa/ibHbIM Harpyskam C y4eTOM NOTEPUM MECTHOM YCTOMUMBOCTU CTEHKW 3/EMEHTa.
BnuvAHMe nosAca Ha NOTep YCTOMUYMBOCTM CTEHKU. ConpoTusneHne nsrnby un casury. Ocesoe ycuame n usrmb. N3rub,
yCcuane caBsura n oceBoe ycuaue.
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lMpakmuyeckue 3aHaAmMuA: OnpegeneHMe Kaacca MNOMEPEeYHOro CeyYeHUA MEeTaNIMYECKOM KOHCTPYKLUM.
3aBNUCMMOCTU U YC/IOBUSI NMPOBEPOK NpenesibHbIX COCTOAHWIN Hecywen CroCOBHOCTU CEeYEeHUW MPU PACTAKEHWUMU,
cXKatum, nsrnbe, casure B cootseTcTenm ¢ TKIM EN 1993-1-1-2009 mn TKM EN 1993-1-5-2009. Mpumepbl.

Tema 3.5 lMpoeepku npedenbHbix cocmoaHuii Hecyujeli cnoco6Hocmu 31emeHmoe

MoHAaTME o d¢opmax noTepM YCTOMUMBOCTU. LleHTpanbHO-CXKaTble 3/1eMeHTbl MOCTOAHHOIO CeyeHwus.
N3rnbaembie 3N1eMEHTbI MNOCTOAHHOIO ceyeHun. C:KaTo-u3rmbaemble (BHELEHTPEHHO CXKaTble) 31eMeHTbl
MOCTOAHHOrO cevyeHuA. loTepa YCTOMYMBOCTU MO W3rMBHO-KPYTUABHON GOpmMe 31eMeHTOB C MIacTUYECKUMMU
wapHMpamn. CxaTble CKBO3Hble 3/IeMEHTbl MOCTOAHHOIO ceyeHua. CxaTble 3N1EeMEeHTbl C PaCKOCHOMN pPeLIeTKOMN.
C)KaTble 3/1eMeHTbl C NNaHOYHOM PeLleTKOW. D1IeMeHTbl COCTaBHOrO CeYeHus.

Mpakmuyeckue 3aHAMUSA: 3aBUCUMOCTM N YCIOBUS NPOBEPOK NPeAesbHbIX COCTOAHMI HecyLel cnocobHocTH
3/1eMEHTOB B YC/IOBUAX Pas3NYHbIX GOpPM HanpAKeHHO-AePOPMUPOBAHHOIO COCTOAHUA. Bbibop KpuBOM noTepwu
YCTOMYMBOCTM, oOnpeaesieHne 3HayeHUH KO3OOUUMEHTOB, YYMTbIBAOWIMX Ha4a/ibHble HECOBEPLUIEHCTBA B
cootBeTcTBmM ¢ TKI EN 1993-1-1-2009. Mpumepsil.

Tema 3.6 MpoeepKu npedenbHbIX cCOCMOAHUI IKCNAyamayuoHHoli npu2odHocmu

Obwwme nonoxkeHus. MpeaenbHble COCTOAHUA SKCNAyaTaLMOHHOW NPUrOAHOCTM OAA 34aHWUA. BepTuKanbHble
npornbsl. FToOpn3oHTabHbIE NepemelleHna. InHammyeckme sppeKThbl.

Tema 3.7 boamoeabie coeduHeHuUsa

CoeanHeHMs Ha 6onTax, 3aknenkax W wWtudTax. bonTbl ¢ NpeaBapUTENbHbIM HaTAXKeHnem. PyHaaMeHTHble
6onTbl. Kateropmmn 6ontoBbix coeanHeHuin. CoeguHeHus, paboTatowme Ha casur. CoeanHeHus, paboTatouwme Ha
pacTaxeHue. PacnonoskeHne oTBepcTMit Ans 60NTOB WM 3aknenok. Fpynna KpeneHbix AeTaneit. MMpoTAMKeHHble
coeanHeHuns. PPUKUMOHHbIE coeauHeHMA Ha 6onTax Knaccos npodyHoctn 8.8 m 10.9. PacyeTHas Hecyuwas
CNOCOBHOCTb Ha cABUr NoBepxHocTel TpeHusa. COBMeCTHoe AeNcTBUE PacTAaKeHUs U caBura. PacyeT KpaiiHel 30HbI
Ha BbIpblB MaTepuana (Bblkon). Ycunusa otpbiBa (3ddeKT pbiuara). PacnpeaeneHve ycunuii mexay KpeneskHbiMu
AeTanaMM B Npeae/ibHOM COCTOSIHUM MO HecyLLel cnocobHOCTH.

Tema 3.8 CeapHbie coeduHeHUs

MaTepuanbl AN CBapHbIX COeAMHEHMI. [eomeTpuyeckme napameTpbl U pasmepbl. TWMbl CBapHbIX LIBOB.
Yrnosble CBapHble LWBbl. Kpyrosble yriosble cBapHble LWBbl. CTbIKOBblE CBapHble WBbl. MPob6oUHble CBapHble LWBbI.
CBapHble LWBbl C KOHYCHbIM 3a30poM. CBapKa C NpUMEHeHMeM CTa/ibHOW MpPOoKAaAKu. PacueTHas Hecyulas
Cnocob6HOCTb YI/I0BbIX CBapHbIX WBOB. [/MHa cBapHbIX WBoB. dddeKTBHaA TolMHA cBapHOro wea. OnpegenexHune
HecyLlell cnoco6HOCTU YrI0BbIX CBAPHbIX LWBOB. PacyeTHasa Hecyllas cnocobHOCTb KPYroBbIX YI/I0BbIX CBAPHbIX LLIBOB.



CTPOHUCODT CEPBUC

PacueTHas Hecyw,aa CcnocobHOCTb CTbIKOBbIX CBapHbIX WBOB. CTbIKOBblE CBapHble LWBbI C MOJHbIM MPOBapPOM.
CTbIKOBble CBapHble WiBbl C HEMO/HbIM NpPoBapom. CTbIKOBble CBapHble LWBbl B COEAWHEHUAX B TaBp. PacueTHas
HecyLLasa cnocobHOCTb NPoBOYHbIX CBapHbIX WBOB. PacnpeaeneHue ycunmii. MpoTaskeHHble CoeAMHEHUSA.

Tema 3.9 MpoeepKu y3/108 CMAAbHbLIX KOHCMPYKYU U

Knaccnudukaums ysnos. Knaccudpukaums no xectkoctu. Knaccndukaums no npoyHoctu. MopaenmpoBaHue
CONpPAXKEeHUA GANKM C KONIOHHOW. Y3/1bl COMPAMXKEHUA KOHCTPYKTUBHbIX 31€MEHTOB M3 ABYTAaBPOB. KOHCTPYKTUBHbIE
cBoycTBa y3n1a. OCHOBHble KOMMOHEHTbI y3/1a. PacyueTHas Hecywasa cnocobHOCTb. BHyTpeHHMe ycunua. MonepeyHble
cunbl.  U3rmbatowme MOMEHTbl.  IKBMBANEHTHbIM  T-006pa3Hblit  anemeHT, paboTalowmii Ha  pacTaXKeHue.
DKBUBANEHTHbIN T-06pasHbili 31emeHT, paboTalolmii Ha cxKaTve. PacyeTHasa Hecyllas CNocOBHOCTb OCHOBHbIX
KOMMOHEHTOB. PacyeTHas Hecywiad CnocobHOCTb COMPSAXKEHWN 6asKM C KONOHHOM U CTbIKOBbIX COEAUHEHWN.
PacuyeTHas Hecywan cnocobHOCTb 6a3 KOIOHH C OMOPHbLIMU NAUTaMM.

BpallatenbHan ecTkocTb. basosas mogaens. KoadpduumMeHTbl eCTKOCTU AN OCHOBHbIX KOMMNOHEHTOB Y3/108.
Y3/bl C ONOPHbIMK GaHLAMUK, NPUKPENasemble ABYMA 1 bonee pagamm pacTaHyTbix 601TOB. basbl KOMOHH

BpauwiaTtenbHana crnocobHocTb. Obuime nonoxeHuA. bontosbie y3nosble coeauHeHus. CBapHble Y3/10Bble
coeNHEeHMA.

ﬂpaKmuquKue 3HAMUA: pacyeT pamMHOro y3na

Paspen IV OnbIT NpoeKTHPOBaHUA B c00TBeTcTBHHE ¢ EN
Tema 4.1 Onvim ucnonb308aHUsI NPOSCPAMMHBIX KOMAIIEKCO8 NpU NPOoeKmupoganuu 8 coomsemcmsuu ¢ EN

Tema 4.2 NMpumepsi npoekmos 0718 cmpaH Espocoro3a



