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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

[lenbto OCBOEHMS JUCLMILIMHBI SBISETCS (hOpMHUpPOBaHHE y OOyHarOIUXCS
KOMIETEHIIUM, HEOOXOAMMBIX Il IPUMEHEHHUS COBPEMEHHBIX LU(POBBIX
TEXHOJOTMM TMpu pemeHud NpodecCHOHATIbHBIX 3aJady  MPOCKTHUPOBAHUS
CTPOUTENIBHBIX KOHCTPYKIIUM U HECYIIUX CUCTEM 3IAHUN U COOPYKEHUU.

3anxadyn OCBOCHUS AUCLUILINHBIL:

- TIOJTyY€HHE MPEICTaBIEHUI 00 OCHOBHBIX HaIpaBiIeHUSIX U(POBU3ALNU B
CTPOUTEIIBHOU OTPACIIH;

- 03HAaKOMJICHHE C MEPCIEKTUBAMU U IPUMEPAMH UCII0JIb30BaHUS HU(POBBIX
TEXHOJIOTMM, CIOCOOCTBYIOIIMX MOBBILIEHUIO 3((EKTUBHOCTH U KauyecTBa
CTPOUTENBHOIO NPOEKTUPOBAHUS;

- YIIIyOJ€HHOE OCBOCHHE JIEUCTBYIOIIMX CTPOUTENBHBIX HOPM U CTaHIapTOB
B obsactu BIM-TexHON0rnid, aBBTOMaTU3ALMK CTPOUTEIBHOIO IPOCKTUPOBAHMUS;

- (opMupoBaHME KOMIIETEHLIUH MPOodEecCHOHANBHOIO HCHOJIb30BaHUS
CHEIUANTU3UPOBAHHBIX HU(POBBIX MPOAYKTOB U IIUPOKOTrO UX MPUMEHEHHS B
CTPOUTEIBHOU OTPACIIH;

NOJIy4eHHE  IPEACTABICHHMM O  KOMIIBIOTEPHOM  WH)XXUHUPHHIE B
CTPOUTENBHOM MPOEKTUPOBAHUM, OCHOBAHHOM Ha IITyOOKHMX MaTe€MaTHYECKUX U
(hU3UYECKUX 3HAHUSX;

- NOJlyYeHHE 3HAaHMM U yMEHUH B 00JIaCTM T€Hepaluud U HCHOJb30BAHUS
BBICOKOTEXHOJIOTUYHBIX HU(POBBIX pEUIEHUH, HAaBBIKOB 3(P(PEKTUBHOU pabOTHI B
nudpoBOIl cpesie C UCTOIb30BAHUEM CKBO3HBIX TEXHOJIOTHI MH()OPMAIMOHHOTO
MOJICJIMPOBAaHUS.

2. [Inanupyemblie pe3ynbTaThl 00y4eHUs 110 AUCIUIUITMHE (MOIYJIIO).

[lepeuenr GopMHpyeMBIX pe3yibTaTOB OCBOCHHSI 0Opa30oBaTEIbHOM
nporpamMmbl (KOMIIETEHLIUI) B Pe3yJIbTaTe 00yUYeHUs M0 AUCHMIUIMHE (MOIYIIO):

IIK-4 - CnoocoOHOCTh BHENPSATH M HCIOJIB30BATh  TEXHOJOTUU
MH()OPMAIIMOHHOTO MOJICTUPOBAHUS U MHCTPYMEHTHI UCKYCCTBEHHOTO MHTEIIJIEKTA
MIPU PEIICHUU TPUKIIAIHBIX 3a/1a4 TPOCKTUPOBAHUS CTPOUTEIIBHBIX 0OBEKTOB.

OOyuyeHwue 1Mo JUCHMILIHHE (MOIYJI0) IIPEIIIoJIaraet, 4To 110 €ro pe3yJabTaTam
oOyuarommmiics Oyier:

3HaTh:

OCHOBHBIC HaIpaBJICHUS TU(POBU3ANNH B CTPOUTEIBHON OTPACITU; UCTOPUIO
pa3BUTHS TMQHPOBBIX TEXHOJIOTUH B CTPOUTEIHCTBE, OCHOBHBIC IPUHITUIIBI
TOCYJapCTBEHHOW TOJUTUKH B cdepe IUGPOBBIX TEXHOJIOTHH; CTPOUTEIHHBIC



HOPMBI M CTaHAApThl LU(POBBIX TEXHOJOTHH;, MEPCIEKTUBBl MPUMEHEHUS
HU(POBBIX TEXHOJOTMH B CTPOUTEIBCTBE; KOHCTPYKTHBHBIE OCOOEHHOCTH
KOHCTPYKIUI MPOMBIIIJIEHHBIX U TPAXAAHCKUX 3aHUI U COOPY>KEHHM U CIIOCOOBI
OTPWKEHHMS HX B IPOLECCE KOMIBIOTEPHOIO MOJEIUPOBAHMS, OCHOBHBIE
IPUHLUINBI TPYNIUPOBAHUA HArpy30K M JIOTMYECKUX CBA3E€H MEXAY OJTUMHU
rpynrnaMu; OCHOBHBbIE NPUHLHUIIBI pabOThl € H3y4aeMbIM IPOrpPaMMHBIM
KOMILIEKCOM (KOMILIEKCaMH);

Ymern:

Co37aBaTh pAacCUETHbIE MOJEIN >KEJIe300€TOHHBIX 3JaHUN Ppa3InYHOU
KOHCTPYKTUBHON CXEMbl, BBINOJIHATh OOIIME KM KOHCTPYKTHUBHBIE pPACUETHI
JIEMEHTOB HAa OCHOBE HOPMAaTUBHBIX M CIIPAaBOYHBIX JTOKYMEHTOB II0 pacyeTy U
IPOEKTUPOBAHUIO KEJIE300€TOHHBIX KOHCTPYKIMH 3JaHUH M COOpY>KEHUH,
aHAJIU3UPOBATH PE3YJIbTAThl KOMIBIOTEPHOIO pacdyeTa U KOPPEKTUPOBATH
pPacCyYETHYIO CXEMYy B COOTBETCTBUM C 3TUMHM PE3yJbTaTaMH, CUCTEMATU3UPOBAThH
MOJIYYEHHYI0 MH(OPMAIMIO U UCIIOJIB30BATh €€ B JaJIbHEHIIEM TPOCKTUPOBAHNH;
NPUMEHATH 3(P(DEKTUBHBIE BBIUUCIUTEIbHBIE METOABI U PACUETHBIE METOJIMKH HA
OCHOBE KOMIIBIOTEPHBIX TEXHOJIOTMM C IeNbl0  CO3[aHusl  [I00aIbHO
KOHKYPEHTHOCIIOCOOHOW CTPOUTENHHOMN NPOAYKIIMU HOBOT'O MOKOJIEHUS;

Baanern:

HABBIKAMH KOPPEKTHOTO IPUMEHEHUS KOMITJICKCHBIX CUCTEM
KOMITBIOTEPHOTO TTPOCKTUPOBAHUS CTPOUTEILHBIX 00bEKTOB; HABBIKAMU aHAIIN3A,
WHTEPTIPETAINN, TPEJCTABICHUS W TPUMCHCHHUS PE3yIbTaTOB DPEIICHUS 3a1ad
pacdeTa ¥ MPOSKTUPOBAHUS CTPOUTEIIBHBIX KOHCTPYKITUI; HABBIKAMU TIPUMCHCHUS
OCBOCHHBIX METOJIOB, CIIOCOOOB M CPEJICTB pacyeTa 3JaHUN M COOPYKCHUH H
OTJICTbHBIX CTPOUTEIBHBIX KOHCTPYKIIMA B BBIOpAHHOM IS  OCBOCHUS
MPOrpaMMHOM KOMIUIEKCE; HaBbIKaMH 3(PPeKTUBHOM paboThI B IIU(GPOBOIL cpeie C
MCIOJIb30BAaHUEM CKBO3HBIX TEXHOJOTUN MH(DOPMAITMOHHOTO MOJICITHUPOBAHHUS.

3. O0beM TUCHUIIIUHBI (MOTYJIs).
3.1. O6mas Tpy10€MKOCTh AUCIUILIUHBI (MOIYJIs).

OO6miasi TPyIOEMKOCTh AUCHUIUIMHBI (MoOayJsi) coctaBiser S5 3.e. (180
akaJeMHUYECKHUX Jaca(oB).

3.2. O6bem gucUMIUIMHBI (MOnyisi) B ¢GopMe KOHTAKTHOM pPabOThI
oOydJaromuxcsi C  IENarorMYecCKUMHu  paboTHHKaMu W (WIM)  JUIAMH,
MPUBJICKAEMBIMU K pean3aluu 00pa3oBaTeIbHON MPOTPaMMBbI HA MHBIX yCIIOBHUSX,
IIPY MPOBEJICHUHN YUE€OHBIX 3aHITHIA:



KomnuectBo yacos

Turn y4eOHBIX 3aHATHI
Bcero | Cemectp Nel

KonTtaktHas paboTa mpu npoBeIeHNH yIeOHBIX 3aHATHH (BCETO0): 32 32
B ToMm uncie:

3aHATHSA JIEKIIMOHHOI'O THIIA 16 16
3aHsATHSI CEMUHAPCKOTO THITA 16 16

3.3. O0beM auCUHUIUIMHBL (MOIyJsg) B (opmMe caMOCTOSTENbHONW padOoThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM pabOTHl OO0ydYaroIIuXCs ¢
NeAarorndyecKuMM pabOTHUKAaMU U (WJIM) JIULIAMU, TPUBJIEKAEMbBIMH K peaiu3aliu
o0pa3oBaTeNbHOM MpOrpaMMbl HAa HUHBIX YCIOBHUSX, TMPU IPOBEICHHUU
IIPOMEKYTOUHOM aTTecTallu cocTapisier 148 akageMuyeckux yaca (0OB).

3.4. [Ipu oOy4eHUU 110 UHAUBUIYATBHOMY YU€OHOMY ILJIaHY, B TOM YHUCJIE TIPU
YCKOPEHHOM O0y4Ye€HHH, 00BEM TUCIUIUIMHBI (MOJIYJIs1) MOXKET ObITh peaan3oBaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTaKTHOM paboOThl O0ydaroIUXCsl ¢ MeAarorudecKuMu pabOTHUKAMH U (WJIH)
JUIAMU, TIPUBJIEKAEMBIMH K Peasiu3aIliu 00pa30oBaTEIbHON MPOTrpaMMBbl HA HHBIX
YCJOBUSIX, IPU IPOBEJACHUU TPOMEKYTOUYHON aTTECTALIUH.

4. ConepkaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3a"HaTHS TEKIIMOHHOTO THUIIA.

TemaTuKa JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

1 |Paznmen 1. OOBEKTUBHOCTH HIU(PPOBBIX TEXHOJIOTUN B CTPOUTENHCTBE

1.1. OcuoBHbIe HarpaBiIeHUs U(PPOBU3AINHI B CTPOUTEIBHON OTpaciy. BrITecHeHne YenoBeka nu3
TEeXHUUYECKHX cucTeM. L{n(ppoBble TEXHOIOTHH KaK pe3epBbl MOBBILICHNST YPOBHS IPON3BOIUTEIEHOCTH
Tpyna. Liudposoii nBoiinuk oobvekra. Konnenuun Uurepuera Bemieit (Internet of Things, 1oT).
Texunonorun bonpmmx nanneix (Big Data). L{udpossie, ymHbIe 1 BupTyansHble «Padpuku Oyaymiero»
(Digital/ Smart/ Virtual Factories of the Future).

1.2. Vctopust pa3BuThs UGPOBBIX TEXHOJOTHI B CTPOUTENHCTBE. ABTOMATH3AIUS CUCTEM yIIPaBICHUS B
cTpouTenbHOM oTpaciu. Jloruka nepexoma or ACY k APM, KUC u IT'C. Paznnune CAD-, CAM- u CAE-
cucreM. OcOOEHHOCTH TEXHOJOTHH HH(GOPMALIMOHHOTO Mo e npoBanust BIM.

1.3. TocynapcTBeHHAs TONHUTHKA B chepe MUPPOBBIX TexHONIOTHH. OCHOBHBIC HATIPABICHMUS
HanuonaneHON TEXHONOTHYECKON HHUIMATUBEL. HanpasieHus cTpaTernu Hay4HO-TEXHOIOTHYECKOTO
pasButus Poccun. OcHoBHBIE Lienu (enepanbHoi mporpaMmsl «Lludposas sxoHomuka Poccuiickoit
®Oenepannm». OCHOBHBIE 3TaNbl BHEAPEHUS TEXHOJIOTHH MH)OPMAITMOHHOTO MOEIHPOBAHUS B
cTpouTenbeTBe. Pecypesl nHTErprpoBaHHOi 1dpoBoii miatdopmel Munctpost Poccun, enunoi
nHdopmannoHHoii miathopmsl Harmonansaoro oosenunenust CPO crpouteneii.

1.4. CtpouTesbHble HOPMBI M CTaHIAPThI LU(PPOBBIX TexXHOoJoruil. CucTeMa HOpMaTHBHBIX JJOKYMEHTOB B
o0nacTy HH(OPMAIIIOHHOTO MOAEIUPOBAHUS B CTPOUTEIbCTBE. OCHOBHBIE TEHICHIIUN U3MEHEHHH,
CBSI3aHHBIE C HEOOXOANMOCTBIO BHEPEHNS HH(GOPMAIIMOHHBIX TEXHOJIOTHH.

1.5. [lepcrieKTUBBI IPUMEHEHHS LU(PPOBBIX TEXHOJIIOTHI B CTPOUTENBCTBE. 3a/1a4H, KOTOPBIE MOXKHO
pemars B CTPOUTEIBHON OTPACIH C HCIOIBb30BaHUEM IIM(POBBIX TEXHOIOTHH. VcTions30BaHme




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

TEXHOJIOTUH I0NOJHEHHON U BUPTYaJIbHOH peanbHOCTH. [lepcneKTUBbI IPUMEHEHUS aJAUTUBHBIX
TEXHOJIOTHII B CTPOUTENBCTBE. ABTOMATH3AIMS (GYHKIMH «yMHOT0» Topoaa, GyHKIN «yMHOTO» JoMa.

Paznen 2. BIM-TexHon0rnmu npoeKTHpOBaHUS B CTPOUTENBCTBE

2.1. IlporpaMMbl aBTOMaTH3UPOBaHHOTO NpoekTHpoBanus. Moandukanuu nporpamm CAITP. OcHoBHBIE
tenaenmu pa3sutua CAIIP. Haznauenne CAD-nporpamm u CAE-cucrem. Pazsutue 4D, 5D u 6D-
MozenupoBanus TexHosnoruu BIM. [Iporpamme! st BIM-MonenupoBaHus, MoMy4YHBIINE HAUOOIIbIIIEE
passutue. [Iporpammer BIM s 4D-monenupoBanus.

2.2. UndpopmannonHas MOAETs 00bEKTa KalmuTaIbHOTO cTpouTenbeTBa. [Ipobnemsl, pemraemeie BIM-
TEXHOJIOTHSIMU Ha CTaJNU OPraHU3alMOHHO-TEXHOJIOTHYECKOT0 poeKTupoBanus. IIpenmyiiectsa
IU(POBBIX TEXHOIOTHH B MPOIEAYPAX KU3HCHHOTO IUKJIA )KIWIOTO A0Ma. [1epCeKTHBBI IPHUMEHEHUS
mudposoro TP kak wactn BIM-monenu. [IpenMytiecTa udpoBoro IpoeKTa Ipou3BOACTBA PadOT B
o0racTr 0€30MacCHOCTH CTPOUTETBHBIX PA0OT.

2.3. OCHOBHBIC IPOTPAMMBI, CO3IAr0IINE HHOOPMAIIMOHHYIO MOIeIh 31anus. Kommieke mporpamm Revit
KaK COBpEeMEHHasi 0CHOBa TexHojoruu BIM. B3aumocssizb mporpamm Revit.

2.4. OcHoBHbIe cBeieHus 0 Revit Structure. UTHCTpyMeHTHI IPOSKTUPOBAHHST KOHCTPYKIMHA 34aHUsL.
CemeiicTBa U OHOINOTEKH KOHCTPYKIUit. OCHOBHBIE PEKOMEHIALIUH M0 TIPOSKTHPOBAHUIO KOHCTPYKIIHH.
I'eomeTpuueckas 1 aHaTUTUYIECKas MOJIENIN 3AaHUS. 3alaHie HAarpy30K Ha KoHCTpykuuu. [lonrotoka
MoJenH K pacueTy. OCHOBHBIE KOHCTPYKTOPCKHE PacUeTHbIE IPorpaMMebl. CBsI3b PACUETHBIX MPOTPAMM C
Revit Structure.

2.5. Ocobennoctr padoTs! ¢ Robot Structural Analysis. OcHoBHBIe cBenennst 0 Revit MEP. IHCTpyMeHTHI
MIPOEKTUPOBAHMS MHXKEHEPHOTO 000pyJ0BaHus 31aHus. [Ton6op mapaMeTpoB 1 MpoBepKa NPOSKTHPYEMBIX
cucreM. B3anMocBsI3b cucTeM 31aHus, TpoBepKa Kosuti3uid. CemeiicTBa 1 GMOINOTEKH JIEMEHTOB
o0opynoBanusi. OCHOBHBIE PEKOMEHIAIINH M0 TPOSKTUPOBAHMIO CHCTEM 3/1aHMs. 3a/laHNe XapaKTEePUCTHK
U TIOATOTOBKA MOJETH K pacyeTaM. BrInoIHEHNEe TEXHOJIOTHYECKUX PACUETOB MPOESKTUPYEMBIX CHCTEM.

Pa3nen 3. KomnbroTepHbIM HHXUHUPUHT B CTPOUTEIBLHOM IPOEKTHPOBAHUU

3.1. [ludpoBoe mpoeKkTHPOBAHKE U MOACIMPOBAHUE HAa OCHOBE MeTOI0B 1 cpeactB CAE-cuctem
(Computer-aided Engineering). CoBpeMeHHbIE YHHHIUPOBAHHBIEC TIPOTPAMMHBIC KOMIUIEKCHI TS pacuéra
CTPOUTETBHBIX KOHCTPYKIIHH.

3.2. IIporpammustii komruteke SCAD. IMpunnmnst padotst ¢ [TK SCAD. ITpumeps! penenus 3a1a4 pacuéra
CTPOUTEIBHBIX KOHCTPYKIHH.

3.3. IIporpammustii komruteke SIMULIA Abaqus. [Tpuannmnst padotst ¢ [TK SIMULIA Abaqus. [Tpumepst
peleHus 3aa4 pacyéra CTPOUTEIbHBIX KOHCTPYKIIUH.

3.4. Ocobennoctu paboThl ¢ mporpaMMHbIM kKomiuiekcoM SIMULIA Abaqus. 3agaHue reoMeTpHUUCCKUX
napameTpoB. 3aiaHue PU3MKO-MEXaHMYECKUX CBOICTB MaTepHaia i nonepeuHoro ceueHus. COopka
pacuéTHOil Mozieny. 3aJaHue aroB pacuéTa U CIMCKa BBIXOAHBIX JaHHBIX. 3aJJaHNe HATPy3KU U
T'paHUYHBIX yCHOBHﬁ. CO3)18.HI/IG KOHEYHO-3JIEMECHTHOM CETKH. COB)IaHI/Ie 3alaHus Ha pacqéT " BBIINIOJIHCHUC
pacuéra. Pabota c pesynmpratamu pacuéra, BU3yanm3anus U popMHUpoBaHHE OTUYETA.

OCHOBBI yIIpaBJI€HUS TPOECKTAMHU
BBG,HGHI/IG B YIIPABJICHUC IMIPOCKTAMU

CTpyKTypa IpOeKTa U €r0 KOMIIOHEHTHI
JKu3HEeHHBI UK TpOeKTa

OKpyXeHHE TIPOEKTa

[Ipoueccsl ynpaBieHus
ITpouecchl n pyHKUMH yIIpaBIeHUS IPOEKTAMH

VYnpasneHue nMpeaMeTHOH 00J1acThI0

YnpagieHue u3MeHEeHUsIMU




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

HHbopMalmOHHOE COITPOBOKICHUE

YenoBeueckuii pakTop
VY4aacTHUKT MMPOCKTAa U UX POJIN

Komanna npoexra
Opra"u3anroHHbIE CTPYKTYPHI

PyKOBOI[CTBO n JIMACPCTBO

Kunrouesbie HaIpaBJICHUA YITPABJIICHHUA
VYnpaBieHue BpeMEeHHBIMY TapaMeTpamMu

VYnpagieHue KauecTBOM
VYpasieHue puckamu
YnpaBieHne CTOUMOCTBIO

YnpasieHue pecypcamu

CHCLII/IaJIBHBIC ACIICKThI
ITpaBoBoe oOecreueHUEe

IapanTHiiHbIe 00513aTENBCTBA

CrangapTH3aiys yrpaBiIeHHIs

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlaGopatopHbie paOOThI

n/m

HaumenoBanue mabopatopHbIx paboT / KpaTKoe CoepKaHue

Pa3z[en 1. OcHOBEI pa6OTI>I C YHUBCPCAJIbHBIM KOHCUYHO-3JICMCHTHBIM IIPOIrpaMMHBIM

KOMILJIEKCOM U151 pacu€ToB quHaMuku U npoyHoct SIMULIA Abaqus

1.1. Hauano pa6otsl ¢ Abaqus. I'paduueckuii uarepdeiic nonp3oparens. JepeBo moaemu. OCHOBBI pabOTHI
¢ nokymeHnTauuen Abaqus. IMnopt mozenu.

1.2. CraTudeckuii pacuéT CTaIbHOM JBYTaBPOBOM KOHCOJBHOMN OamKy.

1.3. AHanu3 HanpsKEHHO-ePOPMUPOBAHHOTO COCTOSIHUS MPSIMOYTOJIBHOM Kee300€TOHHOW TUTUTHI IPU
JIECTBUU PaBHOMEPHO paCIpeneIEHHON HArpy3KHU.

1.4. MonenupoBaHue KOHTaKTHOTO B3aUMOJICHCTBUS. 3a/laHIe TOBEPXHOCTEH IS NCTIOTH30BaHUS B
KOHTAKTHBIX B3aUMOJICHCTBUSIX.

1.5. Pacuér y31m0BOT0O COCTMHCHUMNS METALUTHYCCKUX KOHCTPYKIUH.

Pa3nen 2. Tunbl aHanu3a 1 MHCTPYMEHTHI MOAEIMPOBAHNS B YHUBEPCAIbHOM KOHEYHO-

arIeMeHTHOM MporpammuoM komiuiekce SIMULIA Abaqus

2.1. MoaenupoBaHre AMHAMHYCCKON 3aa4 HA IIPUMEPE CBOOOIHBIX KOJICOAHHI KOHCOIBHO
3aKpETUIEHHON OaJIKH.

2.2. MonenupoBaHie pa3InIHbIX TUIIOB MAaTePUANIOB (M30TPOIHBIE, OPTOTPOIHBIE, CIIOUCTHIC,
THIIEPAJIACTUYHbIC), 33/JaHUE [TPEACIIOB MPOMOPIHOHATIBHOCTH U MPOYHOCTH. [lepexo/1 K HeNMHEWHOH
CTaTUUECKOM 3a/1aue.




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

2.3. AHamM3 9aCcTOTHBIX XapaKTepuCTHK. HaxoxxaeHns popM 1 9acTOT COOCTBEHHBIX KOJICOAHUI ITHUTHON
KOHCTPYKIIWH.

2.4. MogaenupoBaHHe MOBEACHUA IUIACTUHBI C HAYaJIbHOHM TpemnHo#. ['eoMeTprueckre MO MIIACTUHBI
Y TPEUIUHBL. 3aaHue [ara aHanusa. 3aJanie TPeUUH U KOHTAaKTHBIX B3aUMOJECHCTBHIA.

2.5. MogenupoBaHue MOTEPH YCTOMUUBOCTH. Pacy€r B TMHEHON MOCTaHOBKE.

2.6. MoaenupoBaHue MOTEPH YCTOMUNBOCTH. Pacu€T B HenmuHeHOH noctaHoBKe. [lomyueHue
NepeMeleHri y3II0B U3 JIMHEeHHOTo pacuéra. OnpeeneHre HelIMHEeHHOM Mpolieyphl pacuéra. 3agaHue
F€OMETPUUECKUX OTKIIOHEHUM.

2.7. MoaenvupoBaHHe CTAlMOHAPHOTO W HECTAI[IOHAPHOTO N0 TemnepaTyp. CTanroHapHBIH pexuM
TEIUIONPOBOAHOCTH. HecTanmoHapHbIi pekuM TEIUIOIPOBOAHOCTH.

Paznen 3. O0beKTUBHOCTD ITUGPOBBIX TEXHOJIOTUN B CTPOUTEIIHCTBE

3.1. OcHOBHBIC HanpaBIeHUS NU(PPOBHU3AINN B CTPOUTEILHON OoTpaciiu. BeiTecHeHne yenoBeka u3
TEeXHUUYECKHX crcTeM. L{n(ppoBble TEXHOIOTHH KaK pe3epBbl MOBBILICHNS YPOBHS IPOU3BOIUTEINEHOCTH
tpyna. Hudporoit aoiinuk oobekta. Konuenmun Mutepuera Bemiei (Internet of Things, 10T).
Texunonorun bonpmmx nanneix (Big Data). L{udpossie, ymHbIie 1 BupTyansHble «Dadpuku Oyaymiero»
(Digital/ Smart/ Virtual Factories of the Future).

3.2. Vcropus pa3BuTUs HU(PPOBBIX TEXHOJOTHII B CTPOUTENHCTBE. ABTOMATH3AIMS CUCTEM YIIPABICHHS B
cTpouTtenbHoi otpaciu. Jloruka nepexona ot ACY k APM, KUC u TUC. Paznuune CAD-, CAM- u CAE-
cucreM. OcoOeHHOCTH TEXHOJIOTHH WH(POPMALMOHHOTO MoienupoBanmst BIM.

3.3. TocynapcTBeHHas moauTHKA B cepe IU(POBBIX TeXHOMOTHH. OCHOBHBIE HAIIPABICHUS
HanmonansHOI TexXHOMOrHYecKoi nHUIMATHBBL. HampasneHns cTpaTernn HayYHO-TEXHOIOTHIECKOTO
pasButus Poccun. OcHoBHBIE 1ienu (enepanbHoit mporpaMmsl «Lludposas sxonomuka Poccuiickoit
®denepannm». OCHOBHBIE 3TaNbl BHEAPEHUS TEXHOJIOTHH HMH()OPMAITMOHHOTO MO/IEIIMPOBAHUS B
cTpouTenbeTBe. Pecypesl nHTErprpoBaHHoi 1dpoBoit miardopmel Munctpost Poccun, equHoi
nHpopmanronHoit miathopmsl Harmonansuoro oobenunenust CPO crpouteneii.

3.4. CtpoutenbHble HOPMBI U CTaHIAPTHI HUPPOBBIX TeXHONoruil. CucTeMa HOPMATHBHBIX JIOKYMEHTOB B
obsactTi MHPOPMALMOHHOTO MOAEIUPOBAHUS B CTPOUTENbCTBE. OCHOBHBIE TEHACHIINY U3MEHEHHH,
CBSI3aHHBIE C HEOOXOANMOCTBIO BHEPCHNS HH(POPMAIIMOHHBIX TEXHOJIOTHH.

3.5. IlepcneKTuBBI TPUMEHEHUS IU(PPOBBIX TEXHOIOTHI B CTPOUTENILCTBE. 3a1aui, KOTOPBIE MOXKHO
pemars B CTPOUTEIBHON OTPACIH C HCIOJIb30BaHNEM M (POBBIX TeXHONIOTHH. Vconp30Banme
TEXHOJIOTH IONOIHEHHON ¥ BUPTYaJIbHOH peanbHOCTH. [lepcneKTHBE IpUMEHEHUS aJUTHBHBIX
TEXHOJIOTHI B CTPOUTENBCTBE. ABTOMATH3AIMS (GYHKIMH «yMHOT0» Topoaa, GyHKINI «yMHOTO» JJoMa.

Pa3nen 4. BIM-TexHOI0TMM IPOEKTUPOBAHUS B CTPOUTEILCTBE

4.1. IIporpamMMbl aBTOMaTH3MPOBAaHHOTO TipoekTHpoBaHus. Moaudukanmu nporpamm CAITP. OcHoBHbIC
tenaenmn pa3sutusa CAIIP. Haznauenne CAD-nporpamm u CAE-cucrem. Pazeutue 4D, 5D u 6D-
MozenupoBanus Texnonoruu BIM. IIporpammer st BIM-MonenupoBanus, moly4YHBIINE HAUOOIbIIIEE
paszsuthe. [Iporpammer BIM mis 4D-monenmupoBanus.

4.2. NadopmarimoHHas MOJENb 00hEKTa KalUTATBHOTO CTPOUTEIhCTBA. [Ipobiiemsl, pemaemsie BIM-
TEXHOJIOTHSIMH Ha CTaJNU OpraHN3allMOHHO-TEXHOJIOTHYECKOT0 NpoekTuposanus. IIpenmymectsa
IU(POBBIX TEXHOIOTHH B MPOLEYPaX KU3HEHHOTO IIUKJIa KWIOTO0 JoMa. [lepcreKTHBbI IpUMEHEeHUs
mudposoro TP kak wactn BIM-moznenu. [Ipenmyectsa nndpoBoro npoekra mpou3BoACTBa padoT B
o0acTy 0€30MaCHOCTH CTPOUTEIBHBIX PA0OT.

4.3. OCHOBHBIC ITPOrPaMMBI, CO3IAI0IINE HH(POPMAITHOHHYIO0 MOJIe)Tb 3anus. KoMiuieke mporpamMm Revit
KaK COBpEMEHHasi 0OCHOBa TexHojoruu BIM. B3anmocssisp mporpamm Revit.

4.4. OcHoBuble cBejieHust 0 Revit Structure. THCTpyMeHTBI IPOSKTUPOBAHKS KOHCTPYKIUIT 3JaHNUSI.
CewmeiicTBa 11 OHOIMOTEKH KOHCTPYKLMHA. OCHOBHBIE PEKOMEHIANH 10 TPOSKTHPOBAHHUIO KOHCTPYKIHH.
I'eomeTprueckas 1 aHAIMTHYECKAs MOAEIH 3/1aHNA. 3alaHNe HAarpy30K Ha KoHcTpyKnuu. [ToaroroBka
MoJenH K pacueTy. OCHOBHBIE KOHCTPYKTOPCKHE PacUeTHbIE IPOorpaMMbl. CBsI3b PACUETHBIX MPOTPAMM C
Revit Structure.

4.5. Ocobennoctu pabotsl ¢ Robot Structural Analysis. OcnoBHbIe cBenenust 0 Revit MEP. MHcTpyMeHTHI
MIPOEKTUPOBAHMSI MH)KEHEPHOT'O 000py10BaHMs 31aHus. [Tonbop mapaMeTpoB 1 NpoBepKa NPOESKTHPYEMBIX
cucreM. B3aumMocBs3b cucTeM 31aHus, npoBepka koyutu3uil. CeMeiicTBa U OUOIHMOTEKHU 3JIEMEHTOB
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obopynoBanusi. OCHOBHBIE pEKOMEHJANH 110 TIPOSKTHPOBAHHIO CHCTEM 3/1aHHA. 3alaHHEe XapaKTEPUCTHK
1 TTOJITOTOBKA MOJIEIH K pacueTaM. BEIoTHEeHNE TEXHOIOTHIECKUX PAacUeTOB MIPOCKTUPYEMBIX CHCTEM.

5 [Pazgen 5. KoMnbloTepHbIH HHXXUHUPUHT B CTPOUTEIBHOM NIPOEKTUPOBAHUH

5.1. IllucdpoBoe MpoeKTHPOBaHUE U MOJIETUPOBAaHIE Ha OCHOBE MeTo/10B U cpenctB CAE-cucrem
(Computer-aided Engineering). CoBpeMeHHbIe YHHMHITUPOBAHHBIC TIPOrPaMMHBIC KOMILIEKCHI TS pacuéra
CTPOUTEIBHBIX KOHCTPYKITHI.

5.2. TIporpammustii komruteke SCAD. [Mpunnunet padotst ¢ [TIK SCAD. [Ipumeps! pemenus 3a1a4 pacuéra
CTPOUTEIBHBIX KOHCTPYKIIHUH.

5.3. ITporpammusiii komriekc SIMULIA Abaqus. [Tpunamumst pabotst ¢ ITK SIMULIA Abaqus. [Ipuvepst
pemIeHus 3a1a4 pacyéra CTPOUTEIbHBIX KOHCTPYKIHUH.

5.4. OcobenHocTH paboThl ¢ mporpaMMHbIM KoMiutekcoM SIMULIA Abaqus. 3aganne reoMeTpHIecKiX
napameTpoB. 3a1aHne PU3NKO-MEXaHWIECKHUX CBOIMCTB MaTepHaia U nonepedHoro ceueHus. COopka
pacuéTHOll Mozienu. 3aJaHue IaroB pacuéTa U CIUCKA BBIXOAHBIX JaHHBIX. 3aJJaHUE HATPy3KU U
rpaHuuHbIX ycioBuid. Co3naHle KOHEUHO-3IeMeHTHOU ceTku. Co31aHue 3ajaHus Ha pacu€T U BBIOJHEHUE

pacuéta. PaboTa ¢ pe3ynpTatamMu pacué€Ta, BU3yaau3anus U GopMUpoBaHHe OTUETA.

4.3. CamocrosiTenbHas paboTa 00y4darOIMuXCs.

Bua camocrosiTebHOM paboThI

1 |IloaroroBka Kk 3amuTe KypcoBoro npoekta. [loarotoBka k sabopatopHeiM paboTam.
Pabota ¢ HOpMaTHBHOM, ClIPaBOYHOM U y4eOHOI TUTEpaTypOil.

2 | BeimomHeHHE KypCOBOTO MPOEKTA.

HO)IFOTOBKa K HpOMe)I(YTO‘IHOﬁ aTTeCTalnu.

4 | IloaroToBka K TEKyIIeMy KOHTPOIIO.

4.4. ITpumepHbIi IEpeUeHb TEM KYPCOBBIX ITPOEKTOB

Bnusgnue coumanbHbIX ceteil Ha (GOPMHUPOBAHUE JTUYHOCTU MOAPOCTKA —
UCCJIEIOBAHUE TICUXOJIOTHYECKMX U  COI[MAIbHBIX AacleKTOB BO3JEHCTBHUS
COBPEMEHHBIX MEJMA HAa Pa3BUTHE MOJIOIOTO ITOKOJICHHMS.

DKOJIOTUYECKHE MPOOJIEMbl MEranojiuCOB U MyTH UX PELICHUS — aHau3
OCHOBHBIX KOJIOTUYECKUX BBI30BOB KPYMHBIX T'OPOJOB U COBPEMEHHBIX METOJ/IOB
UX MPEOJOICHHUSL.

Hudposasa tpanchopmaiuss OM3HEC-TPOLIECCOB B PO3HUYHOM TOProBjie —
U3y4YeHUE BHEJPEHUS UU(POBBIX TEXHOJOTHI U UX BIAUSHUSA HA 3(PPEKTUBHOCTD
TOPIOBBIX MPEANPUATHI.

['enepHbIe CTEPEOTUITBI B COBPEMEHHOM MEIUANPOCTPAHCTBE — AHAIU3
penpe3eHTanuu reuiepasix posieid B CMU u counanbHbIX CETSX.



HcKyCcCTBEHHBIN MHTEIUIEKT B MEIUITUHCKON IMAarHOCTUKE — UCCIIEIOBAHUE
npuMmeHeHus: WM-TeXHONOrud i1 MOBBIIIEHUS TOYHOCTH MEIUIIMHCKUX
HUCCIIETOBAHUM.

VYrpasieHue KOHQIUKTAMU B COBPEMEHHBIX OpraHU3aluiaxXx — pa3padoTka
3G (}EKTUBHBIX CTpaTeruil MPEAOTBpPALEHUS M Ppa3pelieHUus KOHQGIUKTHBIX
CUTyalllil B paboueM KOJUIEKTUBE.

Kubep6e3zonacHoCTh B 310Xy HU(PPOBU3ALUN — aHAIU3 COBPEMEHHBIX yTPO3
¥ METOJIOB 3aIIUThl MHHOPMAIIMOHHBIX CHCTEM.

OkoHOMHYeCKast 3(PQPEKTUBHOCTh «3€JIEHBIX» TEXHOJOTUA — OLEHKa
pPEHTA0ENIbHOCTU U MEPCIEKTUB BHEAPEHUS SKOJIOTUYECKH YHCTBIX TEXHOJIOIH B
IIPOMBIIJIEHHOCTH.

IIcuxojoruss MacCOBBIX KOMMYHI/IKaI_II/Iﬁ B YyCIOBHAX KpHU3UCA —
HCCJICAOBAHUC BIIUAHUA I/IH(l)OpMaLII/IOHHBIX IIOTOKOB Ha MAaCCOBOC€ CO3HAHHEC B
qp63BquaﬁHbIX cuTyanusx.

NHHOBaniMOHHBIE METONBI OOYYEHHST B BBICIICH IIKOJE — aHAIH3
3¢ (HEKTUBHOCTH COBPEMEHHBIX MEArOTHICCKUX TEXHOJIOTHH B YHUBEPCUTETCKOM
o0pa3oBaHUMU.

5. llepeueHb wu3AaHUN, KOTOpPBIE PEKOMEHIYETCS HCIOJb30BaTh IPHU
OCBOCHHH JTUCIUTUTUHBI (MOIYJIs).

3(; bubnuorpaduyeckoe onucanue MecTto nocryna

1 Mkprteryes, O. B. BoruncnurenbHast MEXaHUKa U JlaHb : 3eKTPOHHO-OMOIMOTEYHAS
KOMIIBIOTEPHBIN HHKUHUPUHT : ydebHoe mocodue / O. | cucrema. — URL:
B. MkprbiueB. — Mocksa : MUCH — MI'CY, 2021. https://e.lanbook.com/book/179197
— 66 c. — ISBN 978-5-7264-2873-4

2 Kypnasuna, C.O. PacueTs! xene300eTOHHBIX JlaHb: >1€KTPOHHO-OHOINOTEUHAS
KOHCTPYKIIHIA ¢ IPMMEHEHHEM MIPOrPAMMHBIX cucrema. — URL:
KOMILIEKCOB: yueGHO-MeTomuaeckoe nocobue / C.0. | hitps://e.lanbook.com/book/179193
KypnaBuna. — Mocksa: MUCU - MI'CY, 2021. —
142 c. — ISBN 978-5-7264-2842-0




3 | Manaxosa, A. H. [IpoekTupoBaHue xeie300eTOHHBIX | JIaHb : 31eKTpoHHO-0MbmoTeuHast
KOHCTPYKIIUH ¢ HCTIOJIb30BAHUEM MPOTPAMMHOTO cucrema. — URL:

xomiiekca JIUPA : yue6roe nmocobue / A. H. https://e.lanbook.com/book/91925
ManaxoBa, M. A. MyxuH. — 2-¢ u31. — Mockaa :
MUCU - MI'CY, 2016. — 120 c. — ISBN 978-5-
7264-1378-5

6. IlepeyeHb COBpEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
UH(QOPMAIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJb30BATHCSA MPH
OCBOCHHMH JIUCLUUILIUHBI (MOIYJIs).

http://library.miit.ru — nayuno-rexauueckas oudauorexka PYT (MUUNT)

https://e.lanbook.com/ — sekTpoHHO-OMOIMOTEYHAS CCTEMA

https://elibrary.ru — snekTponnas Hay4uHast OuOIMOTEKA
https://www.book.ru/  —  snekTpoHHO-OMONMMOTEYHAss  cUCTEMa  OT
npaBooOiaaarens

https://www.dwg.ru — cienuaiu3upoBaHHbIA CTPOUTEIBHBIN MOPTA

https://scadsoft.com — odunmaneHeli caliT pa3paboTyvKka MPOrPaAMMHOTO

komriekca SCAD Office

https://scadhelp.ru — cucrema AMCTAHIIMOHHONW TEXHHUYECKOW ITOIIECPIKKU

noJib3oBaTesne nmporpammuoro komiiekca SCAD Office

https://liraland.ru — odwumnuaneHbIi calT pa3paboTyMKa MPOrPAMMHOTO

komruiekca JIMPA-CATIP

https://rflira.ru — cucrtema JUCTAaHIIMOHHOW TEXHUYECKOW MOIICPKKH

MOJIL30BATEIICH MPOrpaMMHBIX KomILiekcoB cemerictBa JIMPA-CAITIP
https://tesis.com.ru/cae_brands/abaqus/ — CalT ouIHaTHEHOTO

nuctpubObroTopa mporpammuoro komiuiekca SIMULIA Abaqus
https://www.autodesk.ru — odunmansablii caliT kommanuu Autodesk (Revit)

7. IlepeueHb  JUIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
OpOrpaMMHOTO OOECIICUYECHHs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIMMOTO /11 OCBOCHHUSI TUCITUTIIIUHBI (MOIYJIs).

Jlnst npoBeneHus 3aHATUA  HEOOXOAMM  CTAaHJIAPTHBIA  MPOTrPaMMHBIN
komiuiekc  Microsoft  Office, mnponmyktet kommanun Autodesk (Revit),
cnenuanu3upoBanubie mporpammubie komiuiekebl SCAD Office, JIMPA-CAIIP,
OecrutatHas yueOHast Bepcust Abaqus Student Edition, pacnpoctpansiemas
komnanued TECUC

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM O0a3bl, HEOOXOJUMOM IS
OCYIIIECTBJICHUS 00Pa30BaTEIILHOTO MPOoIiecca Mo TUCIUILTHHE (MOIYJIIO).



Ayautopusi, ocHalleHHas MyiabTuMeana annapatypoil u [1K ¢ Heo6xoaumMbeim
MporpaMMHBIM  OOeCriedeHrueM ISl  BBINOJHEHUsI JabopaTopHBIX padoT
KypPCOBOT'O MPOEKTUPOBAHUSI.

9. ®opma TPOMEKYTOUYHOM aTTECTALIUM:

Kypcosoli mpoekt B 1 cemectpe.
Dx3aMeH B 1 cemectpe.

10. OueHouHble MaTEpUAIIBI.

OueHouHble MaTepuabl, IPUMEHSEMbIE MTPU MPOBENCHUH MPOMEKYTOUHOM
aTTeCcTall, pa3padaThIBAlOTCA B COOTBETCTBUM C JOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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