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BesonacHOCTb rMAPOTEXHUYECKUX COOPYXKEHUN: IKCNepTHas
OLeHKa N pacyYeT KOHCTPYKLNIN B KOHTEKCTE HOBbIX

HOPMAaTMBHbIX TPeboBaHUM

B cBfA3u ¢ BcTynneHneM B cuny ¢ 1 MmapTta 2026 roa HoBbIx hefepalibHbiX HOPM M MpaBui B 061acTn 6e30nacHoOCTU
rMAPOTEXHUYECKUX COOPYXXEHUI, YCTaHOBEHHbIX MNMprka3om MuHTpaHca Poccun N2180, ocobyto 3HaUMMOCTb npuobpeTaeT
NoBblLLEHWE KBaNMbUKaLMKM cCneuuanucToB B chepe MpOeKTUPOBAHUS U 3KCMyaTaLumn rmapoTeXHUYECKMX coopyxeHuit (FTC).

Jata npoBepeHus: 1-3 uona 2026 ¢ 10:00 go 17:30
ApTtukyn: ClM13325

Bup, 06yuenus: Kypc noBbilLeHus KBanudukaumm

dopmat obyyeHun: OHnaitH-TpaHCIALUMA

Cpok obyueHus: 3 Hsl

MpoponxutenbHocTb 06yyeHus: 24vaca

CtoumocTb yyacTtus: 48 000 py6.

[ns y4acTHUKOB NpefycMOTPeHo: MeToanyeckunii MaTepumarn.

[loKyMeHT no okoH4YaHuu o6y4eHmns: o nToram obyyeHns cryliaTenu, yCrnewHo nNpoLiefLline UTOroByto aTTecTaluto No nporpamMmme
06y4eHus, NoslyyatoT Y 4OCTOBEPEHME O MOBbIWEHUN KBanudukaumm B o6bemMe 24 yacos (B COOTBETCTBUM C NIULIEH3UEN Ha NpaBo
BefleHVs1 o6pa3oBaTesibHON AesTeNbHOCTY, BbliaHHO [enapTaMeHToM 06pa3oBaHusi U HayKu ropoaa MocKBbl).

Ilna koro npegHasHa4veH

PykoBoguTenei U crneLmanmcToB NPOEKTHbIX U CTPOUTESNIbHbIX OpraHW3aLii, CNy)X6 3aCTPOMLLMKA U TEXHUYECKOrO 3aKa3unKa, BCex
3aMHTepecoBaHHbIX L.

Lienb o6y4yeHus

CchopmupoBaTh Y y4aCTHUKOB NPEACTAB/IEHNE O KOMMJIEKCE PAaCYETOB Ha HarpysKu, HeO6X0AUMBIX AN yyeTa 3HauMMbIX GaKkTopoB Ans
NPOEKTUPOBAHUA U CTPOUTENLCTBA MMAPOTEXHUYECKUX COOPYXKEHUIA.

Oco6eHHOCTH NporpaMmmbil

MApOTEXHUYECKINE COOPYXKEHUSI OTHOCATCS K COOPYXXEHUSIM MOBbILEHHON onacHoCcTU. OCO6eHHO BaKHO OLIEHMBATb CUIy BO3AeiCTBUSA
BOJIHOBbIX, 16 JOBbIX, CEBUCMUYECKUX HArPy30K, YTOObI 3a10XK1Tb 3anac NPOYHOCTU NPU NPOEKTUPOBAHUU U CTPOUTENBCTBE NOAOGHbIX
COOpY>XeHu ans obecrnedyeHnst ux 6e30nacHoro GyHKLMOHUPOBaHUS.

9KcnepTbl B paMKax nporpaMMbl pacCMOTPSIT CNoco6bl pacyeTa OCHOBHbIX BUAOB Harpy3oK, A0CTYMHbIe TEXHOMOMMU, 0COBble YCIIOBUS U
(aKTOopbl, KOTOPble HEO6XOAUMO YYUTbIBATb U MPUMEHSITb NPY NPOBELEHUUN PAacYeTOoB.

PesynbTaTt 06y4YeHus

B pe3ynbTaTe 06yyYeHUs cnyliaTenu:

e O3HAKOMSITCA C OCOBEHHOCTSIMU pac4yeTa KOHCprKLl,I/Iﬁ rMAOpPoTEXHNYECKNX COOpy)KeHI/IVI B 3aBUCUMOCTHU OT KjlacCa OnacHOCTU.
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o O3HaKOMATCA C TPe6oBaHUAMM, HEOBXOAUMbBIMU AN 06ecreyeHnss 6e30MacHOCTU TMAPOTEXHUYECKUX COOPYIKEHWI.

e O3HaAKOMSATCS C BUAAMM HArpy3oK Ha M1MAPOTEXHUYECKME COOPYXXEHUS U MpaBUIaMm yyeTa nx BAUSHUA Ha KOHCTPYKLUIO
rUAPOTEXHUYECKOrO COOPYXKEHMUSI.

e [M03HaKOMSATCA C NPUHLMNAMK pacyeTa KOHCTPYKLMUI TMAPOTEXHUYECKNX COOPY)XXEHWUI Ha pasHble BUAbI HAarpy3ok.

e Y3HalOT 0CO6EHHOCTM NPOEKTUPOBAHMUSA U-CTPOUTENBCTBA MAPOTEXHUYECKUX COOPYXKEHUIA B-LlyHAMMUOMACHbIX paioHax.

3TO MeponpuATUe MOXHO 3aKa3aTb B KOpNopaTMBHOM topmaTe (06yyeHne COTPYAHUKOB OAHOM KOMMNaHuu).

[TporpamMmma oby4yeHus

OeHb 1
Knaccudukauus rupotexHudeckux coopyxenuii (F'TC) u BuAbI Harpy3sok.

o Buabl ruapoTEXHUYECKUX COOPYXKEHMUI U UX Ha3HAYEHWE.
¢ OCO6eHHOCTM pacyeTa KOHCTPYKLMIA TMAPOTEXHUYECKUX COOPYXKEHMI B 3aBUCMMOCTM OT K/lacca ONnacHOCTY.
o XapaKTepucTuKa BUAOB Harpy3okK. MocTosiHHbIe U BpeMeHHble. MpUpoAHbIe HAarpy3ku v TEXHOreHHble BO3LENCTBUS.

0O6ecneyeHue 6e30MaCHOCTN rMAPOTEXHUYECKUX COOPYIKEHUIA.

o KOHTPOJIb COCTOAHNA FTMAPOTEXHUYECKOTO COOPY>KeHUs. CMCTeMa KOHTPOJIS.
e [leknapaums 6e30MacHOCTM MMAPOTEXHUYECKOTO COOPYXKEHMS.

¢ YpoBeHb 6e30MacHOCTH MMAPOTEXHUYECKOTO COOPY>KEHUS.

o KpuTepuu 6e30MacHOCTY rMAPOTEXHUYECKOTO COOPYXKEHNUS.

o OLeHKa 9KCMyaTaLMOHHOr0 COCTOAHUSA FMAPOTEXHUYECKOrO COOPYKEHUS.

NepoBbie Harpy3ku HaTuapoTexHun4yeckue VH.I.Ieﬂbd)OBble COOpYyXXeHus.-

o HopmaTtuBHble AOKYMEHTbI /19 onpeaeneHns NeaoBbix Harpysok (CM-38.13330.2018, Mpasuna PMPC u-MexzayHapoaHbI cTaHaapT
ISO 19906: 2019).

o OnpepeneHne fefoBbIX Harpy3oK Ha-rMAPOTEXHUYECKUE COOPYXEHUA

o QakTopbl, BAUAIOLWLME Ha-NEefO0BYHO Harpy3Ky.

e OCHOBHble pacyeTHble cyyaun.

o XapaKTepuCTUKW TeAAHOro Nossi: reoMeTpuyeckme paamepbl U-popmbl penbeda ejaHoro NoKpoBa.

o TonwmHa nbja: cpefHasa n-makcmmarsbHas

« Nepenafbl TeMnepaTyp, HEO6XOAMMbIE NMPU pacyeTe Harpy3kun oT TEMMepPaTypPHOro pacLUMpeHns

e MakcumanbHas n-MMHMMasnbHass CKOPOCTU NOAXOAA Jibfia K-COOPYXEHWIO.

e TeMmnepaTypa Bo3ayxa, Heo6xoaMMas Ans pacyeTa MpoYHOCTU NbAaa

e CKOpOCTb BeTpa U-NMPOYHOCTHbIE XapaKTepUCTUKK NbAa.

e Buabl nefoBbIX Harpy3sokK.

BonHoBble Harpy3ku Ha-aJieMeHTbl MOPCKUX TMMAPOTeXHUYECKUX COOpy)KeHMﬁ.'

[e]

Knaccudvkaums BosH.

OnpepeneHne BONHOBbIX BO3AENCTBUIA HA 31EMEHTbI 06TeKaeMbIX NpuYanbHbIX COOPYXXEHWA.
MpaBuna NpoeKTMpoBaHMUA.

o porpamMMbl Ansa pacyeTa BOJSIHOBbIX HAarpy3okK.

[}

o

CeiicMUyecKue Harpysku.

o O6Lme cBeAeHUS 0-3eMETPSACEHUSIX.

o Tunbl CENCMUNYECKUX BOSTH.

o Cemncmuyeckas onacHoCTb.

o MakpoceiicMuyeckuii 6an.

o KapTbl 415 OLeHKM CeNCMUYECKON OMacHoCTM.

o PacueTHasa cencMUYHOCTb.

o lNunKoBble YyCKOpeHus.

o HoBas LWwKana 6annbHOCTHU.

o lMpoTuBOpeune Mexay LWKanonm n-Hopmamm pacyera.

JeHb 2

MpUHLUMNbI pacyeTa KOHCTPYKLMIA rMAPOTEXHUUECKUX COOPYIKEHMUIA.
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PacueTbl KOHCTPYKLUI Ha-CTaTUKY, HayCTONYMBOCTD.
PacueTbl KOHCTPYKLUIA Ha-AUHAMMKY.-

o Tunbl AUHAMUYECKUX PAacYETOB.

Onpegnenexune 4acToT U-hopM KonebaHuii HegeMndUpPoBaHHON CUCTEMBI ANIA UCKJTHOUYEHUSA pe3oHaHca.
PacyeT Ha-rapMOHUYecKoe BO3AeicTBueE.

MocTpoeHune AYX.

[unHaMuueckme Harpysky Ha-TMApPOTEXHUYECKME COOPYXKEHUS.

3aflaHne Harpysok Ha-noLllagkKax c-ceMCMUYHOCTbIO 6oree 9-6annoB.

[}

o]

[e]

[}

o]

Pacuet Ha-ceicMuueckue Bo3peincTeusa. OueHka cencmocTtomkoctu 'TC.-

o O6LMe NPUHLMMbI OLLEHKN CENCMOCTOMKOCTH COOPYXXEHUN.

o OCHOBHble MOJI0XeHUs pacyeTa. MHOroypoBHEBOE NPOEKTUPOBAHME.

MpoekTHoe (M3) n-MakcuMasnbHoe pacyeTHoe (MP3) 3emneTpsceHus.

JInHeltHo-cnekTpanbHas metoauka (JICM) pacueTa COOpyXKeHWi U ee-HOPMAaTUBHbIN BapuaHT.

o UcnonbsoBaHue JICM gns pacyeta Ha-gerictene-N13 n-MP3.

XapaKTepUCTUKN CeiiCMUYECKOro Bo3aencTenus (KMHeMaTUYeckmne, CrieKTpasbHble, 3HepreTuyeckue).
Heob6xoanMOCTb pacyeTa Mo akceneporpaMmam 3emMneTpsaceHnii. 3agaHme BO3AeNCTBUS.

Mopenun cencMUYeCcKnx BO34ENCTBUNA.

o]

[e]

o]

[e]

[e]

PacueT cuctem ceiicCMOU30NIALUN U-CENCMOralleHUs.-

o Knaccubukauus cucteM CENCMOU30ISLUN U-CENCMOraLLEHNs U-UX-TIPUMEHEHNE B-TUAPOTEXHUYECKOM CTPOUTENbCTBE.
o Cencmonsonsyms.

o OCOGEHHOCTM AMHAMMYeCKOro pacyeTa.

o NHEeBMOU30MSILUS MNOTUH U-peE3epBYapoB.

CeicmoralueHme.

o [lnHamuyeckuii racutens konebanuin (ArK).

o Mcnonb3oBaHuWe XUAKOCTW B-KaYeCTBE racsllei Macchbl.

o

Yyer Aemndmposauvm npu AUHaAMU4YeCKUX pacyeTax.-

o YacToTHO 3aBUCHMMOE U-4acCTOTHO He3aBUCKHMOe AeMndrpoBaHme.
XapakTepucTuku femndupoBaHms.

3apaHue aeMn@rpoBaHUS B-ypaBHEHWUAX ABWKEHUS.

I'IporpaMMbl, no3Bondwwmne 3aaatb )J,EMI'Id)VIpOBaHVIe B-3/1EMEHTaXx.
PasnoxeHune ypaBHeHW1 ABMKEHUA NO-PopMaM KonebaHuii.

[e]

[}

o]

o]

JeHb 3
YyeT cericMUYeCKUX BO3A,UCTBUI B palioHax pacnpocTpaHeHua MM .-
o OCHOBHbI€ MPUHLMIMbI CEICMOCTONKOrO CTPOUTENbCTBA.

B3saumogpeiicTBue COOpYy>XeHUA C-oCHOBaHUeM.-

[e]

JvnHamMunyeckne Mogenu rpyHToBOro OCHOBaHMS.

Mopaenu c-ManbiM YUCIIOM CTeneHel CBO60bl N-KOHEYHO-3JIEMEHTHbIE MOAENN.
Mpo6nembl rPyHTOBOIO «ALLMKaY.

3apaHune moAyns ynpyrocTu.

Oemndvpytowas rpaHuua.

[}

o

[e]

[}

HoBble MeToAbl OL,eHKN HaZle)XHOCTH CBail U-CBaliHbIX pYyHAaMEHTOB.-

o Knaccudukaums ceain n-ceaviHbix dyHAaMEHTOB.

o MpeumyLlecTBa cBalHbIX PYHAAMEHTOB, PaCNpPOCTPaHEHHbIE TUMbI CBall U-CBaiHbIX GYHAAMEHTOB.

o Buabl 060pyaoBaHWs A1 NorpyXXeHusi ceai (Konpbl, AU3eNb-MOJI0Tbl, BUGPALMOHHbIE MaLLVWHbI).

o CBaeboiHoe 060pyAoBaHMWE, 06/1aCT MPUMEHEHUS.

o Kputepum ahdhekTMBHOCTM NpoLiecca NorpyeHusi ceai (0TKas cBaw, NPOU3BOAUTENIbHOCTb, 3KOHOMUYecKasn 3O HEKTUBHOCTD).
o M3meHeHwue HecyLelt cnocobHOCTM CBait BO-BPEMEHM.

o YcuneHue dbyHAaMEHTOB CBasiMMN.

o [Opu3oHTanbHble CMELLEHWS CBall B-KOT/I0BAHAX U-NOJ HacbINAMM.

0co6eHHOCTU NPOEKTUPOBAHUS N-CTPOMTENbCTBA MNMAPOTEXHUYECKUX COOPYXKEHUI B-LlyHaMMONACHbIX pailoHax (B OHNalH-peXxume).

o CM-292.1325800.2017 «3gaHuns U-COOPYXEHUA B-LlyHaMMOMacHbIX pakoHax. MpaBuna npoeKTMpoBaHus».
o Knaccugukaums LyHammonacHbIX TEPPUTOPUIA U OCOBEHHOCTU NPOEKTUPOBAHUSI TMAPOTEXHUYECKUX COOPYIKEHUIA.
o PacyeTHble noaxoAbl K 06bekTaM LyHamMu-pucka.
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o 3afaHue BO3AENCTBUI U Harpy30K Ha COOPYXXEHUsI B 0COBbIX COMETAHUSAX, YYUTbIBAIOLLMX LiyHAMMU.
o Kputepnmn HageXHOCTU 1 6e30MacHOCTM COOPYXXEHWIN NPU BO3AENCTBUM LiyHaMU.
o JKcnJyaTauMoHHble TPeBOBaHUS K TMAPOTEXHUYECKUM COOPYXKEHUAM, HAXOAALWMMCA B LiyHaMUOMNacHOW 30He

Lindppoebie UHCTPYMEHTbI AJi1 NPOEKTUPOBAHUS TUAPOTEXHUUYECKUX COOPYIKEHMWIA.

o]

[locTynHoe nporpaMMHoe o6ecrneyeHmne B YCIIOBUAX CaHKLUMA.

Mpo6nema Bbi6opa NPOrpaMMHbIX CPEACTB.

CpaBHWTeNbHbI aHanus NporpaMMHbIX NPOAYKTOB. MpenMyLLecTBa M HeJOCTaTKM CYLLECTBYIOLMX NPOrPaMMHbIX KOMMJIEKCOB.
BO3MOXHOCTM NMPUMEHEHUSI UCKYCCTBEHHOIO UHTENNIEKTa B OTPAC/M.

[e]

[}

o]

MpaKTnueckuii pacyeT rMAPOTEXHMUYECKOrO COOPYXXEHUA Ha-CeICMUKY B NporpaMmHoM Kommiekce Midas Civil.

[lpenogaBaTenu

MPEMNOOABATEJb
3KcnepTbl NPOEKTHBIX U Hay4YHbIX opraHusauuit CaHkT-MNeTepbypra B 061acTv pacyeToB NpU NPOEKTUPOBaHUU U CTPOUTENbCTBE
KOHCTPYKLMIA FTMAPOTEXHUYECKUX COOPYXKEHMIA.

CtpaHuua: 4 us 4



