Komnnexmauyuu Cma/luKon 2022

DOYHKINU U YCJIYTH

Ba3oBbIil

Crangapt

Maxkcumym

Be0oo oannwvix u 6v1600

[1o3uLMOHHBIN BBOJ JaHHBIX

Hcnons3oBanue dXf cioes B kauecTBe
IIOJOCHOBBI

CBsi3b ¢ MozenupytomumMu cucremamu (Revit u
ap.)

['eHepaliyisi CETKH ¢ yU€TOM peaIbHbIX pa3MepoOB

N

N

OrpanudeHue pa3MepHOCTH 3a1a4u (y3J1bl)

20 000

HET

HET

Penakrop ceuennii

Penakrop marepuaion

Penakrop BO3a€iCcTBHI

KoneuHo351eMEHTHBIN pEeaaKTOp

KonupoBanue/cymmupoBanne/MacmtabupoBaHme
Harpy>KeHHi, B TOM YHUCIIe KBaJPaTUYHOE

NSNS

NSNS

NSNS

VYrpyroe ocHoBaHue (0OAHO- U
JBYXIapaMeTPHUIECKOe)

AN

N

N

Vupyrue cBsi3u (IIapHUPHI) B TPOU3BOJIBHO
OPUEHTUPOBAHHBIX CUCTEMAX KOOPAHMHAT IO BCEM
CTENEHsIM CBOOO/IbI JIsl BCEX THUIIOB 3JIEMEHTOB

HauanpHbie HECOBCPHICHCTBA IJIA JIMHEWHBIX U
HEIUHEHHBIX CTaTHYCCKUX pacucToB, pacCucTOB
YCTOI\/’ILII/IBOCTI/I 1 ITMHAMHKH KOHCTPYKI_II/II\/'I

VYpyro-miacTuueckue MapHUpPBI, CBSI3U C
TPEHUEM U APYTrHe HEIMHEUHbIE CBA3U
(IapHUpPHI) B IPOU3BOJIHLHO OPUEHTUPOBAHHBIX
CHUCTEMax KOOPJMHAT MO BCEM CTENEHSIM
CBOOO/IBI /IJIs1 BCEX TUTIOB DJIEMEHTOB, B TOM
YHCIIE C pa3pyLICHUEM.

ABTOMaTU3UPOBAHHOE 33/1aHNE
apaMeTPUYECKUX MOJIEIEH TOHHENIEH B TPYHTE

OcHoBaHueE ¢ 00BEMHBIMU DJIEMEHTAMU
(cmoncroe OCHOBaHUE)

3a;[aHHe TpyHTa 110 CKBaA’)KUHaM

ABTOMaTU3UPOBAHHOE CO3/IJAHUE PACUETHBIX
CXEM MPSAMOYTOJIbHBIX, IAJIUHAPUIECKUX U
cepruvecKux pe3epByapoB C KUAKOCTHIO




ABTOMaTHYeCKOe (OPMUPOBAHUE TPYIIIT v

Hecylieil crtocoOHOCTH ISl CTEP’KHEBBIX U

000JI0YEYHBIX IEMEHTOB MO0 KOHCTPYKTUBHBIM

3J€MEHTaM

DopMUPOBAHKUE U TPUCBOCHHUE HETUHEUHBIX v

MaTepHaIOB 110 JAHHBIM KOHCTPYKTHUBHBIX

AJIEMEHTOB

AHanu3 ycuiui, nepeMenieHuin v

AHanu3 HanpsHKEHUM, YCUIIMA U apMUPOBAHUS 110 v

3aJIaHHBIM CEYCHHSIM B 000JI0UKax

AHanu3 ycuiaui, HanpsHpKeHUM 1Mo 3aaHHBIM v/

CEYCHHSIM B 00OBEMHBIX IJIEMEHTAX

Pacuet paBHOAEHCTBYIOIINX ISl YCUIIUH U v

HaIPSIKEHUN B CEYEHUSX

BriBog undopmaru B MS Word v

BeiBog undopmariuu B popmar pdf v/

BriBoz1 B TekcTOBBIE (haliiIbl C pa3AeaUTENsIMU v

BeiBox nadopmanuu B dxf v

[Tporpamma BeIiBOA Viewer v
Oowgue pacuemut

JIMHENHBIN CTaTUYECKUN pacyeT v

CrepKHEBON KOHEUYHBIN 3JIEMEHT TEOPUH v

bepnymu

CrepKHEBOM KOHEUHBIN 3JIEMEHT TEOPUU

THUMOIIIEHKO, C Y4€TOM UHEPIIUU CIBHUTA w4

KoHeuHbIi1 3JIEMEHT MII0CKO-HAMPSKEHHOTO v/

cocTosiHUs (0anKa-cTeHKa) METO/Ia TIepeMEIICHHIA
C TpeMsl CTETICHSIMU CBOOOIBI B y3J1€




BrIcOKOTOUHBIHN, CBOOOTHBIN OT pa3IuIHBIX
3aKJIMHUBAHUNA, THOPUTHBIN KOHEYHBINA IJIEMEHT
TUTOCKO-HAMPSHKEHHOTO COCTOsTHUS (Oanka-
CTEHKA) C TPeMs CTEIIEHSIMH CBOOO/IBI B y3JI€

KoHeuHbl# 37IeMEHT II0CKOH e opmManuu
METO/Ia MIEPEMELICHUN ¢ TPEMs CTEIICHAMHU
CBOOO/IBI B y3IIe

BBICOKOTOUHBIN, CBOOOHBIN OT Pa3IuYHBIX
3aKJIMHUBaHUN, THOPUIHBIM KOHEUHBINA JIEMEHT
MJIOCKOM eopManiuu ¢ TpeMsi CTENEHIMHA
CBOOO/IBI B y3IIe

BbICOKOTOUHBIN THOPUIHBI KOHEUYHBIN AJIEMEHT
Teopun n3ruda it Kupxroda-Jlssa (Teopus
TOHKHX ILJTUT)

KoHeuHslil 371IeMEHT Teopuu U3ruda iuT
Kupxroga-JIssa merona nepemeniennii (Teopust
TOHKHX ILJTUT)

BricokoTOUHBIN, CBOOOIHBIN OT pa3IMYHBIX
3aKJIMHUBAHUMA, THOPUTHBIN KOHEYHBINA SJICMEHT
Teopuu n3ruda mmt Pelicaepa-Munanuna, ¢
Y4E€TOM MHEPLUHU CIIBUTa

CBOOOJIHBIN OT CABUTIOBOI'O 3aKJIMHUBAHUS
KOHEYHBIN 2JIEMEHT TeOpUU U3ruoda MiIuT
Peiicuepa-MuHmmHa METO1a TEPEMELICHUH, C
y4eTOM MHEPIIUH CIIBUTA

KoHeuHbIi1 351eMEeHT MI0CKOl 000JI0UKH TEOpUH
Kupxroga-JIsBa merona nepemenieHuii ¢
IECTBIO CTENEHSIMH CBOOO/BI B y3II€

['uOpuAHBIN KOHEYHBIN AIIEMEHT MIIOCKOM
obonouku Teopun Kupxroga-JIssa ¢ mectoro
CTETEeHsIMH CBOOO/IBI B Y37I€

MHOTOCIIONHBIM KOHEUHBIM DJIEMEHT IIOCKOM
o6omouku Teopun Pelicuepa-Munamaa MeToa
MepPEeMEIICHHH ¢ MIECThIO CTETIEHIMU CBOOO/IBI B
y3JIe, ¢ Y4€TOM UHEPLHH CABUTA

MHOroCI0iHBIA BEICOKOTOYHEIH, CBOOOIHEIN OT
Pa3IMYHBIX 3aKJIMHUBAHUI, COBMECTHBIN
TUOPUIHBINA KOHEUHBIH 2JIEMEHT MI0CKOH
o0onouku Teopun Pelicuepa-MuHuiMHa ©
[IECTHIO CTEMEHSIMU CBOOO/BI B y3II€, C YI€TOM
WHEPIINH CABUTA

BricokoTouHEIE FI/I6pI/II(HBIC HU30TPOITHBIC U
OPTOTPOITHBIC 00bEMHEIC KOHESYHBIE DJIEMEHTEI

TEOPHUH YIIPYTOCTH

H3omapamerpuuecKie n30TPOITHEIE U
OPTOTPOITHBIC OGBGMHBIG KOHCYHBIC 3JICMCHTbBI




TEOPHUH YIIPYTOCTH

OLieHKa NOTPEIIHOCTEN U HEBSI30K v v v

O1eHKa KauyecTBa KOHEYHO-2JIEMEHTHOM CETKH U v v v

€€ CIiIaKMBaHUe

Pacuer na coOcTBeHHBIE KOJIEOAHUS v v v

Omnpenenenue 9acToT u GopM COOCTBEHHBIX v V4 v

Kosie0aHul B 3aJJaHHOM MHTepBaje (B TOM YHUCIIe

C YYETOM U3MEHEHHUS )KECTKOCTH CUCTEMBI OT

CTaTHMYECKUX HArpy3o0K).

CornacoBanHas (HeAMaroHajabHasi) MaTpUIla Macc v v v

Y COTJIaCOBAaHHBIE BEKTOPA Harpy30kK

Pacuer Ha IMHENHYIO YCTONYMBOCTh Ve v v

VYuer u3MEeHEHUs1 FT€OMETPUH SJIEMEHTOB IS Ve v v

3KCIIEHTPUCHUTETOB

VYuer 3nemeHTOB THNA «Tpocy» Ve v v

Yder 0IHOCTOPOHHHUX OTIOP v v v

AHan3 KUHEMAaTHYECKON MOABUKHOCTU v v v

CHUCTEMBI (CTIEKTpaJIbHBIE CBOMCTBA MATPHUIIBI

JKECTKOCTH)

Pacuer Ha TenionpoBOAHOCTH v
v

PacnapannennBanue BBIYMCICHUN NTPU v v

CTaTUYECKUX U JUHAMHYECKUX pacueTax

Hcnonws3oBanue texaonornd CUDA s V4 V4

peLIeHUs 3a/1a4 pacyera

Pacuet o Teopuu 2 nopsaka (y4er

r€OMETPUUYECKON HETUHEHHOCTH) v v

Yder 3TalmHOCTH BO3BEACHUS V4 V4

VY4er 0lHOCTOPOHHUX CBsi3eH (IIapHUPOB) v v

OnHOCTOPOHHEE YIIPYrO€ OCHOBAaHUE (MOIEIH v v

Bunknepa u [lactepHaka) 1 0JHOCTOpOHHEE

CJIOMCTOE TPYHTOBOE OCHOBAHUE

Pacuer Ha quHamMu4eckoe BO3AEHCTBUE Ve Ve

Pu3nYeCcKu HEIIMHEWHBIEC IIAPHUPBI 110 v v

OTIENLHBIM CTEIEHIM CBOOOIBI




Du3nYeCcKu HEIIMHEWHBIEC IIAPHUPBI 110
CBSI3aHHBIM CTENEHSIM CBOOO/bI (MHOIOMEpPHBIE
LIAPHUPBHI)

VY4yeT ¢puzndeckoil HeTMHEHHOCTH (CIIOUCTHIC
HEJIMHEHHbIE MaTepualbl, TPYHT), B TOM YUCIIE
IIPU pacyere C y4eTOM ITAMHOCTH

HenuHelinble pacueTsl IpyHTa U CBall B paMKax
neOpPMAIMOHHON TEOPHH U TEOPUU TCUCHHUS,
¢/06e3 y4eToM HecyIei CltocOOHOCTH CBaif 1Mo
IPYHTY, ¢/0€3 y4eToM JAUIaTalluy TPYHTA,
mozenu: Kynon-Mop 3D (Lneiixep-Mu3ec-
Borkun), ckansHbiii TpyHT, Cam-Clay

Pacuer no Teopun 3 nopsinka (yder
reOMETPUYECKON HETMHEHHOCTH), B TOM YHCIIE C
Y4ETOM KOHEYHBIX BPAILICHHUH U C
UCIIOJIb30BAHUEM MHKPEMEHTHO-UTEPATUBHBIX
QITOPUTMOB

Pacuer Ha cOOCTBEHHBIE 3HAYEHUS KOJIEOAHUSI C
y4eToM JIeMI(UPOBAHUS MaTEPHATIOB, KPAeBbIX
YCIJIOBHI, MaccC, Harpy30K

PacueT Ha coOOCTBEHHBIE KOJIeOAHUs
HeJAeMII(PUPOBAHHBIX U JIeMII(UPOBAHHBIX
CUCTEM C KOHCTPYKTUBHOM, FT€OMETPUYECKON U
(bU3UIECKON HETMHEMHOCTAMHU

Cratuueckuil pU3NUECKH, FTEOMETPUIECKU U
KOHCTPYKTUBHO HEJIMHEHHBIN pacyeT 1o
3aJJaHHBIM TTOBEPXHOCTSIM HECYIeH ClIOCOOHOCTH
DJIEMEHTOB

Pacuert Ha MNpEeaACIIbHOC paBHOBECUC

Pacder Ha ycTOMYMBOCTH C y4eTOM (PU3NYECKOM
HEJIMHENHOCTH

[IpsiMoe MHTErpUpOBaHUE B 33/1a4axX TUHAMHUKA

3amaun uaeHTUGUKAITIN

N

CnexTpanbHblii MOHUTOPHUHT

Koucmpykmueubte U HOpmamueHble pacuenvl

OHpCIleJ'IeHI/IC PaCyYCTHBIX NJINH

v

Pacuer nynbcaninOHHONM BETPOBOM HArpy3KH 10
CII

v

Pacuer ceiicMuueckux Harpy3ok no CII




Pacuer Ha celicMuUecKue BO3/ICMCTBUSA MO
JIMHEMHO-CIEKTPAIIBHOMY METOY, 10
MHOTOKOMIIOHEHTHBIM aKcelieporpammam,
OmpeeieHuEe CEMCMUYECKUX HArPYy30K C YYETOM
ciydaiiHbIx skcuenTpucureros no CII u ECS,
POTAllMOHHBIX CBOMCTB BO3JACHCTBUS U
HEPaBHOMEPHOTO B IUIAHE MOJISI YCKOPEHUM
rpyHTA.

OrpesenieHre pacyeTHbIX COUETAaHUM YCUITHI

Pacuer o npou3BoJIbHBIM KOMOWHALIUSIM

N

AN

AN

[Tox6op u mpoBepka apMUPOBAHUS B
CTEPIKHEBBIX JIEMEHTAX

[ToxGop u mpoBepka apMaTypsl B CTAaHIAPTHBIX
pacnpeielleHHbIX KOHCTPYKIUSAX (TUTUTHI, CTEHBI,
000J104KH)

[TpoBepka u moadOp CEUCHMIA CTATBHBIX
KOHCTPYKIUH (IIPOKATHBIX, CBAPHBIX U
COCTaBHBIX)

[TpoBepka KOHCTPYKITUH U3 TOHKOCTEHHBIX
THYTBIX Tpodumeit

ITpoBepka u mo0op 6anok ¢ rohpupoOBaHHOM
CTEHKOU

CrnennanbHble KOHCTPYKTHUBHBIE 2JIEMEHTHI
JKeJe300€TOHHBIX KOHCTPYKIUH (TIHIIOH,
HNWIACTPA, EPEMbIUKA)

PacnapannennBanue npu KOHCTPYKTUBHBIX
pacuerax

Konctpykrusnsie pacuerst no EC, TKII EH

Pacuer celicMuyeckux Harpy3ok o crekTpam
OTBETa

Pacuyer Ha celicMuueckue BO31EMCTBUS
JIMHENHBIX U HEJIMHENHBIX KOHCTPYKIIUU
CcOoBpeMeHHbIM BapuanToMm JICM
(HeTmocpeICTBEHHOE OTpeiesieHUe TepeMeIeHN
U YCUJIMH OT CEMCMUYECKOTO BO3ACHCTBHS)

VY4er poTalluOHHBIX CBOWCTB CEHCMHUYECKOTO
Bo3/eiicTBus (Ha ocHoBe ECS8 u CII)

VYyeT BOJIHOBOIO XapakTepa CECMUYECKOTO
BO3JICUCTBUSA

Pacuer Ha ceiicMuyecKkne BO3ACHCTBUSA C yUETOM
onacHbIX HanpasyeHuit o CII nu EC8




KoMOuHMpOBaHNE CEiCMUYECKUX HArPy30K B
PCY o HIT 031-01

VYuer HeNMMHENHBIX CBA3€d IIPU TUHAMUYECKOM
pacudere (y4eT CeMCMOU3OJISIINH )

VY4er crenuanbHbIX Harpy30K Ipu
ceiicMruecKkoM aHalinu3e (pacueT pe3epByapoB U

ap.)

KBazucrarnueckuii PacueT Ha nporpeccupyroiiee
pa3pyllieHne ¢ UCIO0Ib30BAHMEM MHOTOMEPHBIX
HIAPHUPOB [TOBEPXHOCTEN HECYIIEH CIOCOOHOCTH
CTEP>KHEBBIX U 000JI0UECYHBIX KOHCTPYKIUN U
ABTOMATUYECKOM reHepanuen rpymi 3JIeMEHTOB C
OJIMHAKOBOM HECyIeH ClTOCOOHOCTHIO

Hcnonb3oBanue 11 KOHCTPYKTUBHBIX PACY€TOB
YCWJIMH B 3JIEMEHTAX, NOJIyYCHHBIX IS
Pa3JIMYHBIX 3HAYEHUM NapaMeTPOB CUCTEMBI WU
JUISL Pa3IMYHBIX CUCTEM

[Toctpoerne u 06paboTKa CIIEKTPOB OTBETA JIS
MHOTOKOMIIOHEHTHBIX aKCelleporpaMM, B TOM
YHUCJIE OCPETHEHUE OTHOAIOIINX

[Toctpoenne AUX

Bbeictpoe npeobpazoBanue Oypbe U BeBIET
npeoOpa3oBaHue

AKXTHUBHOE celicMOralIeHue




