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AHHOTaumA

AKTYanbHOCTb TEMbI UCCEeA0BaHMA 0bycoBNEHa HeObX0aM-
MOCTbIO KaZpoBOro obecneveHus npouecca MacluTabHol
uMdpoBoM TPaHCHOPMALMM CTPOUTENBHOM OTPACIM 33 CYET
MOATOTOBKM BbIMYCKHUKOB BY30B apXUTEKTYPHO-CTPOUTE/b-
Horo npodwuns, 06/1a4arOLWMNX METAKOMMNETEHLUMAMN /1A pe-
LIeHMA KOMM/IEKCHbIX NPodeccMoHanbHbIX 33434, KoTopble
TpebytoT HAIMUNA YMEHWIA MTPUMEHATb LMPPOBbLIE TEXHOIOMN
B COYETAHUM C TEXHONOTUAMM MHMKEHEPHOrO TBOpYecTsa. B
CTaTbe MpeacTaBneHbl Pes3y/bTaTbl aHa/AM3a COBPEMEHHbIX
UMPOBbIX TEXHONOTUI AN BbIABAEHUA TPEHAOB Pa3BUTUA
npotecca umppoBU3aLMM OTEYECTBEHHOW CTPOUTE/IBHOM OT-
pacan. OnpeseneHbl NEPCNEKTUBbI MX NPUMEHEHUSA B CTPOW-
Tenbcte. Ana GopMUMPOBaHMA METAaKOMMETEHLMIA B CTaTbe
npea/ioKeHa neaarornyeckan TEXHONOMMS, HanpaBieHHasA Ha
dopmmnpoBaHME Yy BbIMYCKHUKOB BY30B M306PETATE/bCKOM
KoMneTeHTHOCTW. Lienib cTaTbm — pa3paboTka nesarormieckon
TexHo/IorMM GOPMMPOBAHNA M30OPETATENBCKOM KOMMETEHT-
HOCTW BbIMYCKHWMKOB BY30B apXWUTEKTYPHO-CTPOUTE/IbHOTO NPO-
duna gna akTMBM3aUMK LUMPPOBON TpaHCchopMaLMK CTPOU-
Te/bHOM oTpac/in. MeTtogonornyeckol 6asoi ncciefoBaHUA
MOCAY}KWN TEOPUU: TEXHONIOTUYECKOTO Noaxoaa B 06pas3oBsa-
HWUKW; KOMNETEHTHOCTHOTO MOAX0A3; UHPOPMALMOHHO-06pa-
30BaTe/IbHOW cpefbl; U306peTaTeNbckon AeATeNbHOCTH, a
TaKKe COBEPLUEHCTBOBAHMA NOATOTOBKU CTPOUTENEN N apXu-
TEKTOPOB B 06/1aCTV MHKEHEPHOIO TBOPYECTBA M OTPAC/IEBOO
nsobpeTaTenbeTaa. [18 aHanM3a pesynbTaTMBHOCTU BHeape-
HMA TEXHONMOMMM B 0Bpa3oBaTe/IbHbIA MPOLECC NPea/IoKeEH
YPOBHEBbIV NOAXOA, AN OLLEHKM CPOPMMPOBAHHOCTU M300pe-
TaTeNbCKOM KOMMETEHTHOCTU Y BbINYCKHWKOB. Ha npumepe
BbIMYCKHWUKOB Mar1cTpaTypbl PAacKPbITO COAEPHKAHME Kaxaoro
YpPOBHA. Peanusauma paspaboTaHHOM NeaarorMyeckoi TeXHo-
JIOTMM OCHOBAHA Ha NPUMEHEHWM KOMM/IEKCa y4ebHOo-MeTo-
AVNYECKUX MaTEPUASIOB, @ ee K/HUYEBbIM 3/1EMEHTOM ABNAETCA
aBTOPCKUIA a/ITOPUTM AMBEPTEHTHOTO (3BOMIOLMOHHOTO) dop-
MMPOBaHWA MATEHTOCNOCOOHOTO peLleHus. AHanM3 onbiTa
MOArOTOBKM ByAyLLMX CTpOUTENEN U apPXUTEKTOPOB B Ypasb-
CKOoM deaepanbHOM yHUBEPCUTETE MOKasan, YTo u3obpeTa-
TeNIbCKME METOAMKM LieNecoobpasHo NPUMEHATb NpU peLle-
HUWM CNOXKHBIX N GPOHTUPHbBIX OTPACNEBLIX 33434, 3HAUUTENb-
Has YacTb KOTOPbIX CBA3aHA C LUMPPOBLIMM TEXHONOTUAMMU U
06BEKTUBHON HEOBXOAMMOCTBIO MX MAcLUTabHOro NpumeHe-
HuA. MpuBeAeHbI NPUMEpPbI M306PETEHNI, CoAeprKalLme ae-
MeHTbl LMPPOBM3aLIMK, CO3AAHHbIE CTYAEHTaMM Marucrpa-
Typbl, 0byvatoLLmMmMmCcA B 06pa3oBaTeNlbHOM KiacTepe UHKe-
HepHOro TBOpYeCcTBa MHCTUTYTA CTPOUTENBCTBA U apXUTEKTYPSI
Ypanbckoro ¢enepanbHOro yHMBEpCUTETa. TeopeTnyeckas
3HAYMMOCTb PE3Y/IbTAaTOB UCCAEA0BAHMSA 3aKO4AETCA B 060C-
HOBaHMM COAEPKaHUA YPOBHEN chOPMMPOBAHHOCTU M306pe-
TaTeNbCKON KOMMETEHTHOCTM BbIMYCKHUKOB B pe3yibTaTe npu-
MEHeHMA pa3paboTaHHOW NeJarornyeckon  TEXHOOMMW.
MpaKTMyecKas 3HAaYMMOCTb Pe3y/IbTaToB MPOBEAEHHOTO WUC-
C/lef0BaHMA COCTOUT B ONpeaeneHUm CTPYKTYPbI U NpakTude-
CKOM peanun3aLLm obpasoBaTeNlbHOro Kiactepa UHKEHEPHOro
TBOpYECTBa.

KnioueBble cnoBa

UMpOoBbIE TEXHONOTMN B CTPOUTENLCTBE, NeJarornyeckas
TexHonorus, nsobperatesibckas KOMMNETEHTHOCTb, 06pa3o-
BaTe/IbHbIA KNacTep MHKEHEepHOro TBOPYECTBa, aJropuTm
$opMMPOBaHMA NAaTEHTOCNOCOBHOO peLleHms

bnaropapHocTu

ABTOpbl Bblpa)katoT 6narogapHocTb MpsHe BeHbamu-
HOBHe PobepT, akageMuKy Poccuiickolt akagemmnmn obpa-
30BaHMWA, AOKTOPY NeAarornyeckux Hayk, npodeccopy,
rnaBHomy coTpyaHuky ®r6HY «MHCTUTYT cTpaTernm pas-
BUTMA 0bpasoBaHua PAO», 32 MeTOL0/NI0TMYECKYIO NoA-
AEPXKY B UCCNe0BaHUM NPOLECcCOB OTPACEBOro U3ob-
peTaTenbCTBa B KOHTEKCTe UndpoBoi TpaHcdopmaumm
CTPOUTENIBHOTO KOMMNAEKCA U BbiclLero obpasoBaHums.
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Abstract

The relevance of the research topic is due to the need to
provide personnel for the process of large-scale digital
transformation of the construction industry by training
graduates of universities with architecture and construc-
tion focus who have meta competences to solve complex
professional problems that require the ability to apply
digital technologies in combination with elements of en-
gineering creativity. The paper presents the results of the
analysis of modern digital technologies to identify trends
in the development of the digitalization process in the do-
mestic construction industry. The prospects for their ap-
plication in construction are determined. To form meta
competences, the article proposes a pedagogical tech-
nology aimed at developing inventive competence
among university graduates. The aim of the article is to
develop pedagogical technology for building up inventive
competence among graduates whose majors are archi-
tecture and construction to stimulate the digital transfor-
mation of the construction industry. The theories of tech-
nological approaches in education, competence-based
approach, information and educational environment, in-
ventive activity, as well as improving the training of build-
ers and architects in the field of engineering creativity
and industry invention served as the methodological ba-
sis for the research. To analyze the effectiveness of tech-
nology implementation in the educational process, the
authors propose a level approach for assessing the level
of inventive competence development in graduates. The
content of each level is revealed using the example of the
master’s program graduates. The implementation of the
developed pedagogical technology is based on the use of
a set of educational and methodological materials, and
its key element is the author's original algorithm of diver-
gent (evolutionary) formation of a patentable solution.
An analysis of the experience of training future builders
and architects at the Ural Federal University showed that
inventive methods are advisable to use in solving com-
plex and cutting-edge industry problems, a significant
part of which are related to digital technologies and the
objective need for their large-scale application. Examples
of inventions containing elements of digitalization cre-
ated by graduate students studying in the educational
cluster of engineering creativity at the Institute of Con-
struction and Architecture of the Ural Federal University
are given in the article. The theoretical significance of the
research results lies in substantiating the content of the
levels of formation of graduates' inventive competence
as a result of applying the developed pedagogical tech-
nology. The practical significance of the research results
lies in determining the structure and practical implemen-
tation of the educational cluster of engineering creativity.

Key words

digital technologies in construction, pedagogical technol-
ogy, inventive competence, educational cluster of engi-
neering creativity, algorithm for the formation of a pa-
tentable designs
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Beenenme / Introduction

[1o HellaBHero BpeMeH) CYMUTaIOCh, UTO CTPOUTeIbHAsSL OTpac/ib — OJIHA 13 MeHee BCero
«o1M@POBAHHBIX» B IIPOMBIIIUIEHHOCTV HECMOTPS Ha TO, UYTO 3HAYMMOCTD 3aflaunt [P POBU-
3allM OTeYeCcTBeHHOVI 5KOHOMVIKYM ITpro0Operia BecbMa BBICOKNI YPOBEHb B COOTBETCTBUN C
HaloHaJIbHOM ITporpaMmmont «Liydposast skoHOMIKa Poccrt: iporpamMma passutiash» [1].

Bmecre ¢ atim B «CTpaTernu passuTist crpouTesibHoM oTpaciv Pocecniickon @enepa-
uyu 110 2030 roga» [2] ormeuaercs: «I'0TOBHOCTB CIIelMasIVICTOB CTPOUTEIIBHOV OTpaciv K
sadpdexTrBHOM paboTe B LM POBOV MHAPOPMALIMOHHON Cpefle C VCIIOIb30BaHVeM CKBO3-
HBIX TeXHOJIOIMI MH(OPMAIIMOHHOIO MOIeIMPOBaHsl, HaBbIKY U 3HaHWS B 00J1acT TeHe-
pammm 1 MCIIONIb30BaHMS BBICOKOTEXHOJIOTMYHBIX LMQPOBBIX PeIleHNI CTAHOBATCS Ofl-
HVIMI 113 KJTIOUeBBIX TPeOOBaHMI».

Taxm oOpasom, cymiecTByeT HeoOXOAVMOCTb KafpoOBOro obecriedeHVs IIpoliecca
1 poBom TpaHCPOPMaLMI CTPOUTETIBHOV OTPAC/IV 38 CYeT MOATOTOBKM BBIITYCKHVKOB
BY30B apXUTEKTYPHO-CTPOUTEIBHOTO IIPOdWIIs, CIIOCOOHBIX pelllaTh KOMIUIEKCHBIE IIpO-
deccrioHasbHBIE 3aJaun, TpeOylolye IIpyMeHeHMs I POBBIX TEXHOIOTMI B COYeTaHUM
C TeXHOJIOI MMM MHXEeHEePHOro TBOPUYeCTBa.

Leay cmambu - Ha OCHOBe aHaJIM3a TPeHI0B Pa3BUTHS IIpoliecca 1 PoBU3aLIUN CTPO-
UTeJIbHOV OTpaciu B Poccuu ommpeneTh BO3SMOXKHOCTH [IJIs1 €70 aKTMBU3aLVY C IIOMOIIBIO
Iearorm4ecKrx MHCTPYMEHTOB: paspadomams 1neda2o2uieckyto mexHoA0euo popmupobanus
u300pemamesckoli Komnemenmuocmu GoinyckHuxob 6y306 apxumexmypHo-cmpoumessHo2o0 npo-
usa 015 axmubusayuu yugpoboi mpancgopmayuL CHpoOUMesbHOU OMmpaciu.

J1151 OCTVDKEeHVISL IIeTIV CTaThV aBTOpaMIL pellleHbl CIIeyoIye 3a0ayiL:

—  BBIINOJIHEH aHaJIN3 COBPEMEHHBIX HMUMPOBBIX TEXHOJIOTUI IS OIpefesieHls
TPeH/I0B pa3BUTH IIpoliecca 11 PoBU3alny OTeUeCTBeHHOV CTPOUTEIbHO OTPacIyL;

—  OIpeMereHbl IePCIIeKTVBLI VX IIPVIMEHEHVISI B CTPOMTEIILCTBE B OJIvDKariliiee BpeMsi;

—  00oCcHOBaHBI TeOpeTIIeCcKye IIOAXOIbL, VI pa3paboTaHa ITegarormdeckasi TeXHOJIO-
I'Visl, HalIpaBJIeHHas Ha (POpMMpPOBaHIe Y BBIITYCKHIKOB BY30B apXUTEKTYPHO-CTPOVUTEITb-
HOT0 ITpodWIsA M300peTaTeIbCKOV KOMIIETEHTHOCTY, CIIOCOOCTBYIOIIeV aKTVBM3alii IIpOo-
Ilecca 111 PpoBoV TpaHcdOpMaIU CTPOUTEILHOV OTPaCIL.

O0630p nureparypsl / Literature review

Ornpeneriv Ga3oBoe MoHSTHE: IO, I poBM3aIent oObeKTa (IIporlecca) ITOHVIMAeTCs
TpaHcdopMars JaHHBIX 00 0OBeKTe (IIpoliecce) 113 aHaJIOrOBOV POPMBI B LIPPOBYIO C MCIIONb-
30BaHVIEM HVI(PPOBBIX TEXHOJIOIMVI C ITOCTIEAYIOMVIM aBTOMATHM3VIPOBAHHBIM aHII30M Iyidppo-
BBIX JAHHBIX VI IIPVIHSTVIEM ONTVIMAIBHOTO (II0 OIpefie/IeHHBIM KPUTEPVISIM) PeIeHIs I €T0
yiyurenyis. VI3 qoxIafa, IOAroToBIEHHOTO KOJUIEKTMBOM VIHCTUTYTa CTaTUCTIMeCKIIX VICCTIENO-
BaHMI1 11 3KoHOoMVKY 3HaHV HIY BIID [3], atenyer, uro mydpoBmsaryist — 3TO MpOIecc BHEN-
e P POBBIX TEXHOJIOTMVI B pa3IaHble cpepbl XKV3HV 715 [IOBBIIIIEHVIS ee KauecTBa.

3aKOHOMEPHOCTb BBITECHEHVIS YeIoBeKa 3 TeXHOJIOTMUECKMX 11eTI0ueK IIPOsIBIISeTCs
B Pa3/IMYHBIX [IPOM3BOICTBEHHBIX cpepax: aBMalliy, MAIIIMHOCTPOEH!, OAHKOBCKOM JiejIe
u gp. CTpouTtebHast OTpaciib He CTajIa MCKITIOUeHVeM, ITIOCTeIIeHHOe 3aMelleHie IIPo3-
BOJICTBEHHBIX (PYHKIIVVI YeJIOBEKA OCYIIECTBIISIeTCS ITyTeM aBTOMATM3aIM Psifia TEXHOIIO-
TVIYEeCKVIX IIPOIIeCCOB, BHEIPEeHeM POOOTOB VI IPYIMX IM(PPOBBIX TEXHOIOT VA

A. X. banbypun n H. B. Kouapun B pabote, mocBsiieHHON I POBU3ALIAN CTPOU-
TeJIPHOVI OTpacim [4], oTMeuaroT Tpy MPUHIIMIINAIBHBIE IIPOV3BOICTBEHHBIE 3a/1a4y, KOTO-
pble pelIaroTcs TPy BHeIpeHM IV POBBIX TEXHOJIOIMI B CTPOUTEIIHCTBE!
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—  COKparleHe BpeMeH IpuHATHS pettteHnii (Time-to-Decision, T2D);

—  COKpallleHVe BpeMeHM BbITIoTHe s/ pearmi3ariyy ipoekToB (Time-to-Execution, T2E);

—  COKpallleHVe BpeMeH! BbIBofja IPOAyKUumm Ha peIHOK (Time-to-Market, T2M).

B cooTBeTcTBUM € 3aKOHOM HEoOXOAMMOro pasHooOpasus YwibsiMa Duidn [5], HeBo3-
MO>XHO YIIPaBJIATh CJIOKHBIMM IIpoLieccaMyl ITpY ITIOMOIIV IIPOCToVt cucteMbl. CI10)XKHasd Ccu-
cTeMa MOXXeT YIIPaBJIsThCS TOJIBKO elrle Oosiee csiokHOM crcteMort. CoBpeMeHHble CTPOu-
TeJIbHble 0ObEeKThI, Oyayun CJIOKHBIMU CHCTeMaMM, It 3 PeKTMBHOro yIrpaBiieHus Tpe-
OyIoT mprMeHeHVIsI KOMIUIEKCHBIX PellleH I, YIUTBIBAIOIINX MHOXeCTBO (paKTOpoB. B oTe-
YeCTBEHHOM CTPOUTEIbCTBE HeOOXOMMMOCTh YCKOPEHHOM IIMPOBU3alNy TeXHOJIOTJe-
CKMX IIeTIoueK 00yc/I0B/IeHa JOCTaTOUYHO HU3KOV IIPOM3BOAUTEIBHOCTEIO Tpyda. Tak, ypo-
BeHb IIPOM3BOANUTEIILHOCTY TPy/a B CpefJHeM 10 ITpoMbliiuieHHOCT B PD cocTasiiger 26 %
ot yposus CIIA, a B xwmitHoM crpouTesibcTBe — 28%. Taxkue crpansbl, kak I'epmanns,
[Msenms, Hopsernsi, @UHIIAHAMSA, 10 IIPOU3BOAUTEIIBHOCTY TPyda B CTPOUTEIBHOM KOM-
IUIeKce ollepexxaroT Poccuio B 2-3 pasa, corylacHO JaHHBIM 13 paboTel A. X. banbypuna 1
APYIUX UcciieioBaresieVi, IIOCBIeHHOV HaleXXHOCTY OpraHM3alIOHHO-TeXHOJIOIMTYeCKIX
cricreM [6]. OmHa M3 IPUYMH HEIOCTAaTOYHO BBICOKOV IIPOV3BOANTEIBHOCTY 3aK/TFOUAeTCs
B CJIOXKHOCTY TPaJUIIMIOHHOV OpraHu3alll CTPOUTEIIbHOTO IIPOM3BOACTBA, HACBIIIIEHHOIO
OOJIBIIIVIM KOJIMYECTBOM YYaCTHMKOB.

OpxyM 13 HamboJlee BaXXHBIX U ITepCIeKTUBHBIX IS Pa3BUT 3J1eMeHTOB I poBu-
3alU B CTPOUTEJILCTBE sABJIgeTcsl I POBOM IBOVHMK — I poBasi «yMHas» MOfieslb 00b-
eKTa, o0ecrieqnBaoIias I0CTOBEPHOCTb ero PyHKIMOHMPOBaHMA B IIpefeiiax = 5%, 1o maH-
HbIM K. M. Kprokosa 11 A. B. IllantoBasiosa [7], 1 yunTsIBaroIas 0cCo0eHHOCTM KOHKPETHOTO
IIPOM3BOJICTBA, a TAKXXe TeXHOJIOTMN M3rOTOBJIeHMSL.

LncpoBovt IBOVIHMK, HEITPEPHIBHO CHAOXKaeMBIVI pa3HOOOpa3HBIMI TAHHBIMY (B 3aBVI-
CHIMOCTV OT Habopa mapaMeTpOB 3TalloOB XM3HEHHOIO IMKIIa O0BeKTa), CIIOco0eH oToOpa-
XXaTbh ero COCTOSHIIEe B PeXX/Me peaIbHOro BpeMeHn. Takast MofiesIb I103B0JIgeT (PUKCUPOBaTh
BCe JaHHBIe O MaTepyajlax, 0COOEHHOCTSIX KOHCTPYKIIVM, ITPOV3BeAeHHbIX Olepariysix 1 T. I1.

B Tabmuiie 1 mpencrasieH paHXMpoBaHHBIV IlepedeHb (HauuHas OT Hanboslee Mac-
COBO IIpUMeHsIeMbIX) IIMPPOBBIX TEXHOJIOIMUI, OTPakalolINX TPeH bl pasBUTHs Ipoliecca
I PoBM3aLMN OTeYeCTBEeHHOVI CTPOUTEIIbHOV OTpaciii. /ISt OLleHKM CIIeKTpa «BO3MOX-
HOCTeVI» JaHHbBIX TeXHOJIOT MV B TaOJmile 1 okasaH psif, 3a7a4, KOTOPBIVI BO3MOXKHO PeIThb
C IIOMOIIIBIO IMPOBBIX TeXHOJIOIMI (yKa3aHbl 3HAKOM «+»). B KauecTBe Iipumepa mmpuvse-
JleHbl HeKOTOpbIe aKTyasIbHBle 3ajaull, XxapaKTepHble Il 9Tara BO3BeHeHWsl CTPOUTeIb-
Horo oobekTa, yacTuHo mccitenosadHble T. H. Kucers 1 FO. C. ITpoxoposon [8].

ITo manHBIM MuHcTpos Poccun, mpyimeHeHMe 1P POBBIX TEXHOJIOIMI, B YaCTHOCTM
BIM-TexHos10r111, 103BOJINT CHU3UTB 110 40 % BepOATHOCTH OIIMOOK ¥ HOTPeIIHOCTeV B ITPO-
€KTHOVI JOKyMeHTallul B CpaBHEeHWUN C TpaAWUIIVIOHHBIMI MeTOJIaMV IIPOeKTUPOBaHNs; Ha
20-50% cokpaTuT BpeMms Ha pa3pabOTKy IIpOeKTa, a TaKXe [0 I1eCT! pa3 YMeHbBIIINUT BpeMs
Ha ero IpoBepKy; 10 90% coKpaTUT CPOKM KOOPAMHALIMN V1 COIJIacoBaHMs IIpoeKTa [9].

CorracHO BBIBO/IaM aHAJIMTUYECKMX MccyiemoBanmyi komrauvm “ Concurator” [10], oz-
HVM U3 IIyTeV OCyIIecTBIeHNsl MacIITabHOM 1 poBont TpaHcdopMaIy CTPOUTEIbHON
OTpaciIn sIBJIsIeTCsl popMIUpPOBaHMe CEeTV PerVOHAIBHBIX LIEHTPOB 00yUeHMs 1 KOHCYJIbT-
pOBaHV 110 BOIIpOCcaM BHeIpeHVIs I POBLIX TeXHOJIOIMII B CTPOUTEJIbCTBE, B TOM UMCIIe
Ha Gase TpOdIILHBIX BY30B.

B 2022 ropy nipenmpuHsTa MaciiTabHast IIOIBITKA PelINTh 3a71a4y dopMUPOBaHUS Y
BBIITYCKHVKOB BY30B BOCTpeOOBaHHBIX IMdpoBbix KomieTeHmn. [lo pemennro Munn-
crepcTBa obpaszosanms 1 Hayku PD [11] B 52 poccurickmx permnoHax B 114 yHuBepcuTeTax,
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KOTOpBIe SIBJIAIOTCA YY4acTHUKaMM WiV KaHaugaTaMy mporpammel «IIpuopurer 2030», pe-
aym3yeTcst oOpas3oBaTesIbHBIN IPoeKT «LIndposas kadenpa», HarrpaBIeHHBIVI Ha OCBOeHVIe
CTyAeHTaMM V1P POBBIX KOMITETEHIIVIL B 00J1aCTVI CO30aHMs aJITOPUTMOB V1 IIPOrpaMM, IIpu-
TOAHBIX IS IIPAKTUYEeCKOro IIpYMeHeHNs, B 00beMe IIpOorpaMMBbl JOIOJIHUTEIBHOTO IIPo-
deccronasibHOrO 0OpaszoBaHMs. B HacTosIIee BpeMs 110 BCevl CTpaHe pealn3yeTcs IopsaKa
500 Takmx mporpamMm. Heob6xomMo oTMeTUTh, YTO, HECMOTPSI Ha OUEBUIHYIO TTO3UTUBHYIO
11eJIb JIAaHHOTO ITpOoeKTa, 00ecrieunTh OTpacyIeByIO IPUBA3KY pe3yJIbTaToB OOydeHMs I
BCex IIporpamMm OyJieT JOCTaTOYHO CJI0XKHO.

Tabauya 1

IIndpoBbie TEXHOIOTMY COBPEMEHHOTO CTPOMUTEIBCTBA M 3aJa4UM
Ha 3Tarle BO3Be/IeHWVsI CTPOUTEIFHOIO0 00beKTa

No

Haumenobanue yugpoboii
mexHo02UU

3adauu, pewwaemole ¢ npumeneruem yuppoBboix mexnoao2ui
Ha 3mane Bo3Bedenus cmpoumesvozo 00veKma

Hndpo-

BbIe MO-
e Me-
XaHM3MOB
" MallIlH

Monenu-
poBaHue
IpOIIeccoB
MOHTaXa,
aHaJm3
IIOCTpOeY-
HBIX [T1e-
dexToB

Konrpons
reoMeT-
pvv KOH-
CTPYKIINIA,
VIIDKEeHep-
HBIX KOM-
MYHMKa-
LI

Lndpo-

BOVI IIPO-
€KT ITpO-
WM3BOJICTBA

OoTHeIb-
HBIX CTPO-
WUTEeJIbHBIX
pabot

Ludpo-
Basi Mo-
IesIb opra-
HU3aUNU
cTpou-
TeJIbCTBA

Texmomormss ~ wHE@OpPMaIIOH-
HOTO MOJIeJIMPOBaHMS 3IaHUI
(Building Information Model -
BIM) obecrnieunBaeT co3faHue
IMdpPOBOro IBOVHMKA CTPOU-
TEJIBHOTO OOBeKTa (3HaHMs TWIN
COOPY KEHVIS)

Texmonormss ~ mHE@OpMaIOH-
HOIro MOOEIMpPOBaHV:A TOpPOIOOB
(City Information Modeling — CIM)
obecrieunBaeT co3gaHme I pPo-
BOTO IIBOVIHMKA ropopa (yd4acT-
KOB MecTHOCTM) Ha Oase BIM-
MoJIesIet OTHe/ILHBIX OO BeKTOB

TexHosoIM1:1 OepEXITBOTO CTPO-
urenbctBa (Lean Construction -
LC) obecrieumBaeT peasmsariynio
CTPOMTEJIHHBIX IIPOEKTOB B CPOK

TexHOIOTMSI MHTepHeTa Bellen
(Internet of Things - 1oT) obecrie-
uMBaeT MOHUTOPVHT pecypcoB

TexHO/IOrMST ~ VMICKYCCTBEHHOT'O
vHTevtekTa  (Artificial  Intelli-
gence - Al) obecrreurBaeT
OLIEHKY CTPOUTEIBHBIX OOBeK-
TOB B IIPOLIECCE VX XM3HEHHOI'O
LIMKIIa

OGmnausete Texuonorum (Cloud
Computing — CC) obecrieqmBaioT
IIPOCTPAHCTBO 1Ij11 oOMeHa J1aH-
HBIMM 1 VIX XpaHEH WS
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PobGoTmsaius obecrieurBaeT Ka-
YeCTBEHHOE PpelleHe T0BTOPS-
FOITIVIXCSL 3a7ad OOJIBIIIOTO 00B-
ema

Hpon-texuomnorum (bI1J/IA) obec-
IIeYMBAIOT MOHUTOPVIHT pecyp-
COB U TIapaMeTPOB CTPOUTEIb-
HOro 00OBbeKTa

Texnonornss  npedpabpukarym
(umdposbie ¢dabpumki) obecre-
uyBaeT (POPMUpPOBaHME CTPOU-
TEJIBHOIO0 00BEKTA V3 JIEMEHTOB
3aBOJICKOIO W3TOTOBJIEHWUS, IIO-
BBIIIIEHHO TOTOBHOCTM
TexHosorvsl BUPTyaJIbHOM pe-
ampHocT (Virtual Reality - VR)
ITO3BOJISIET MMWUTWPOBATh OKpPY-
10 JKaIoIIyIo [IeVICTBUTE/IbHOCTD ue- | + + + + -
JIOBEKA Yepe3 ero OIIYIIeHs:
3peHMe, CIIyX, OcCsd3aHMe U JPY-
I'vie — B peaJTbHOM BpeMeHV

Texuomorus momosHeHHOV pe-
armpHOCTH (Augmented Reality -
AR) TI03BOJISIET COBMeIIATh pe-
11 | ajpHOe M BUPTyaJIbHOE B pealb- | — + - + -
HOM BpeMeHM (K JIeMeHTaM pe-
aJIPHOTO  MMpa  J100aBIISIOTCS
MHVMBIe 00BeKTHI)

ITpoBeneHHBIVI aHAJI3 COBPeMEHHBIX IMPOBBIX TEXHOJIOIMI, a TakxKe 1iesieVl 1 3afad
Ppsfia HaloHaIBHBIX IIpoekToB [12] («Lndposas skonomrika Poccurickoit @enepariyi», «O6-
pasoBaHMe», «XmIbe 1 ropozcKas cpefa») MO3BOJISIeT cieslaTh BBIBOJ, O TOM, YTO oOpasoBa-
TeJIbHbIe OpTraHM3allnY, B Y4aCTHOCTY BY3bl apXUTEKTY PHO-CTPOUTEIIBHOTO ITPOWIIS, JOIDKHBI
OPVIEHTMPOBATHCS Ha IIOATOTOBKY BBIITYCKHMKOB (0aKalaBpOB, MarvICTPOB, CIIEVAIVICTOB), 00-
JIaJArOIIVIX KOMIIETEHTHOCTBIO TaKOI'O YPOBHSI, KOTOPBIV IIO3BOJIUT MM pelllaTh KOMIUIEKCHbIe
rpodeccroHaIbHbIe 3a/1aul, TpeOyrolye HecTaHIapTHBIX PeIleHNil, COIPSDKeHHbIX C VH-
CTpyMeHTaMl WIDKeHepHOro TBOPYeCTBa, a Takke HpUMeHeHVd IVQPOBBIX TeXHOJIOIMIL.
Cpeny Takmx KOMITIEKCHBIX 3a/1a4 MOYKHO OTMETUTb: CO3[IaHVe 1 OOHOBJIeHe XIWIOro poH/Ia;
dopmupoBaHe 3(pPEKTUBHBIX CTPYKTYP YIIPaBJIeHVs; IIOBbIIIeHe YPOBH KOM(MOPTHOCTHI
Cpenbl XM3HeIeATe IbHOCTY YeJIOBeKa; pasBUTVe apXUTEKTYPHOVI BbIPa3UTeIbHOCTV U IIOBBI-
IIeHVe HaJIeXXHOCTV COBPeMEHHBIX 3[IaHUV VI COOPY>KEHWUVI VI MHOTVIE IpyTHe.

Kpowme sToro B genicTByromninx oopazoBaTe/IbHbIX CTaHIapTaXx [JId BBIITYCKHIKOB By30B
apXUTeKTYPHO-CTPOUTEIILHOIO IIPodIId IIpeayCcMOTpeHO popMIpOBaHie KOMIIeTEeHII,
CBsI3aHHBIX C IIPVIMeHeHVeM A POBBIX TEXHOJIOIMI B IIPOdeCcCOHAIBHOM IedTeJIbHOCTA.
Hanpumep, B PI'OC BO no noaroroske MarucTpos 1o HarpassieHuto rogrorosku 08.04.01
«CrpourernbctBo» [13] comepxkmtcst kommereHms OITK-2: criocoOHOCTE aHaIM3MPOBATH,
KPUTWYECKM OCMBICIIVIBATh M IIPeCTaBIIATh MHPOPMAIIVIO, OCYIIeCTBIIATh IIOVCK Hay4HO-
TeXHWYecKoV MHOpMaIn, IIprodpeTaTh HOBbIE 3HAHMS, B TOM UMC/Ie C TIOMOIIBIO MH-
dopMaIOHHBIX TEXHOJIOT L.

Cxoxwne TpeboBaHMs cofiepkaTcsl Takke B ITpodpeccoHaIbHBIX cTaHAapTax. Tak, B
npodeccroHaIbHOM cTaHAapTe «CrernmaamcT B 001acTy MHXXeHepHO-TeXHYeCKoro Ipo-
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eKTUPOBaHM ISl TPaJOCTPOUTEIIBHON esiTeJIbHOCTI» [14] omHMM 13 TpeboBaHMII SIBIIS-
eTcd BJIaZleHVie HeOOXOOMMBIMY 3HAaHVSMM B 00J1aCTVI COBPeMEHHBIX CPeICTB aBTOMaT3a-
I B cdepe rpagoCTpOUTENIbHON [IesiTeJIbHOCTY, BKJIFo4asl aBTOMaTU3MpOBaHHbIe MHQOP-
MalIVIOHHBIE CUICTEMBI.

BeltensinoxxeHHOe 1103BOJIsIET YKa3aTh Ha HEOOXOOMMOCTb pa3pabOTKI HOBBIX ITefia-
FOrMYecKMX IOAXO0B IS CTYIeHTOB BY30B apXUTEKTYPHO-CTPOUTESIBHOTO IpodwiIs, KO-
TOpBIe oOecrtedyat popMIpOBaHIIe MeTaKOMIIETEHITVTA.

MeTakoMneTeHIVIA ABJIA€TCs CJIOXKHBI VI KOMIUIEKCHBIM ITIOHATIEM, VIMEIOIIVIM pa3Ho-
oOpasHble TpaKTOBKM. Tak, COIIacCHO psly OTe4eCTBEHHBIX VICCIIeIOBaHMIL

— B pabote IO. I'. Tarypa [15] MeTakOMITeTeHIVIs OIIpefIesIsIeTcs KaK «CJIOKHOe, MH-
TerpUpOBaHHOe IIOHSTIE, XapaKTepu3ylolllee CIIOCOOHOCTh YeJloBeKa peasl30BbIBaTh BeCh
CBOVI IIOTeHITMAJT (3HaHMs, YMeHMs, HaBbIKM Y JIMYHOCTHBIE KauecTBa) ISl pelleHns Ipo-
dpeccrioHaIBHBIX 1 COIIMAJIBHBIX 3a/]a4 B OIIperiesIeHHON 00J1acT»;

— Bcrarbe T. H. Kamenesoit 1 B. A. IlleBripeBa [16] MeTakOMITeTeHIINN «SBIISIIOTCS
I7IaBHBIM (PaKTOpOoM 3PPeKTMBHON paboThI B “pexrMax ¢ obocTpeHMeM”, XapaKTepHBIX
IS CYIIeCTBYIOIIVX COLMaJIbHO-95KOHOMIUYECKNX CUCTeM»;

— B ucarenoBanum [O. B. PerkoBa [17] MeTakoMIIeTeHIINM «HalleJleHbI Ha pellleHve
HOBBIX, OU€Hb CJIOXKHBIX WJIV YHUKaJIbHBIX 3a7a4»;

— B crarbe 1II. Kaxxaposa [18] MeTakoMITeTeHIIMN - 3TO «HaOIIpodeccroHaIbHble
KOMIIETEHIIVI, KOTOPble CTAHOBSITCSL KPUTUYECKN BaXXHBIMI B YCJIOBUSX BBICOKOV HeoIIpe-
JIeJIEHHOCTY TPV BBICOKOVI AVHAMMKe M3MeHEeHUT! Y IIOCTOSIHHOV Ty pOYJIeHTHOCTI»;

— B 0030pe, BoirtosiHeHHOM A. AstackapoMm 1 C. A. Crreriiiosoii [19], pestomupyetcs,
YTO METAaKOMIIETEHIINVI — 3TO «IIOIM(PYHKIMOHAIPHBIE Ka4eCTBa JIMYHOCT, KOTOpBIe 00ec-
[IeYMBAIOT CIIOCOOHOCTh 3(PPEKTMBHOIO OCBOEHWS HOBOW MHQOPMALIWM C IIeIbI0 KOH-
CTPYKTVIBHOI'O B3aMIMOMIEVICTBISL C COIIMIAJTbHOVI CPpeIovt 1 HallpaBJIEHbI Ha peIleHve BCeBO3-
MO>XKHBIX >KV/3HEHHBIX 3a7lau»;

— B ucatenosadun B. I1. ViruateeBa 1 A. A. lapamaesoit [20] MeTakoMIleTeHIIVM
«HeOOXOOVMBI I PabOThl B M3MEHSIOIIVXCS YCIIOBUSIX IIPU pelleHnN HecTaHAapTHBIX
IIPOM3BOJICTBEHHBIX 3a7la4, TPeOYIOUIIX HeTPUBIAIbHBIX PeIlleHNII»;

— B cratee O. A. IIlaGaroBa [21] MeTakOMITETEHIININI OTIMYAET: «HAIIPABIEHHOCTb
Ha pellleHVe HOBBIX 3ajlay; IIpOsBJIeHle B HOBBIX YCJIOBMSIX; 00OOIIEeHHBIV XapaKTep; Opu-
eHTVPOBaHHOCTb Ha JIMYHOCTb.

B 3apy0OexxHBIX McCIeIoBaHMX IIOCTIe[JHer0 BpeMeH! I10]] MeTaKOMIIeTeHIIMAMI He-
penKo IOHMMAIOT «MsATKMe» HaBbIKM (soft skills), KoToprle Tax>ke orrpesiesieH! 11715 BBIITYCK-
HVIKOB MHKeHEePHBIX YHVBEPCUTETOB He BIIOJIHE OJJHO3HAaYHO:

— B cTaThe Typenkmux aBTopoB A. T. Atiamas, E. berrto u npyrux [22] B nepeune
«MSTKVIX» HaBBIKOB, B IIOPsiIKe X BOCTpeOOBaHHOCTH Y paboToziaTesier:, orperieieHbl: yMe-
HVle pellaTh Hpo0sIeMbl; yIIpaBleHVe cCOOCTBeHHBIM BpeMeHeM; JIF0003HaTeIbHOCTh 1 Kpe-
aTVUBHOCTbD;

— B pabote mHammckmux ydenbix A. K. I'. Kpumna, IT. K. bamra n gpyrux [23] cpenn
Hanboslee BOCTpeOOBaHHBIX «MATKMX» HaBBIKOB OTMEUYEeHBL: KPUTHUYeCKOe MBIIIUIeHVe U
KpeaTnBHOCTb; CIIOCOOHOCTh pellaTh IIpodeccroHaIbHbIe 3afaull B CJIOKHBIX YCIIOBUSX,
KOMMYHVKaTVIBHBIE HaBbIKW;

— B crarbe uccremoBaresss T. T. A. Hro m3 BrerHama [24] BBISIBIIEHBI «MSTKIE»
HaBBIKM BBIITYCKHMKOB YHMBEPCUTETa, IIO3BOJILIOIINE VM YCHeITHO TPYyHOYCTPOUTHCS B
IIPOMBIIUIEHHBIX OTPaciIgX: KOMMYyHMKAaTVBHBIe HaBbIKM; paboTa B KOMaH/Ie 1 CHOCOOHOCTD
K COTPYAHUYECTBY; JINAEPCTBO; YIIpaBjleHe cOOCTBeHHBIM BpeMeHeM U Jp.;
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— B cTaThe KoimyMOuiickmux yaeHsix M. I1. l'apcua-Uurusa n X. K. Kopea [25] onipe-
HerleHbl HanOosiee BOcTpeOOBaHHBIE «MATKVE» HaBBIKM IS MCCIIeIoBaTesIell B aclpaH-
Type: co3aHue WIV TreHepalys Ve, a Takke IIPOeKTOB; JINIePCTBO; aHaIn3 OOJIBIIIOrOo
o0beMa JaHHBIX;

— B cTaTbe uccitefoBaTesst A. A. XyccertHa 13 Vipaka [26] «MsTKime» HaBBIKM BKITIO-
4alT B ceOs: KOMaHIHYIO paboTy, aJallTMBHOCTD, SMOLIMIOHAJIBHBIV MHTEJUIEKT U CII0CO0-
HOCTB OCYIIIeCTB/ISITh YBEPEHHYIO [1eJIOBYI0 KOMMYHVKAIINIO.

V3 mpepncTaBiieHHOro 0030pa BUIIHO, YTO I (POPMMPOBAHMS MeTaKOMIIETEHITUT
HeOoOXOAMMBI MEXIVCIUIUIVHAPHBIE IefIarormdecKiie 1cciIeloBaHys, TpeOyoIe Ipnme-
HeHVIsI HOBBIX ITOIXOOB ¥ TeXHOJIOT MV, Pa3BMBAIOIIVX y BBIITYCKHMKA By3a LeJIbIVl CIIeKTp
HaJIIpodecCOHAIBHBIX KOMIIETEHIINTI, BasKHeVIIell 13 KOTOPBIX siBjIsgeTcsl Ipodeccro-
HaJIbHas KpeaTUBHOCTb.

Ha sTare mponsBoacTBEHHON [AeATe/IbHOCTY Hajlndre MeTaKOMITeTeHIIN Y CIlelfia-
JIVICTOB CTPOUTEJIBHOTO KOMIUIEKCa aKTUBU3MpPYeT IIpoliecchl 11 poBont TpaHcdopMarm
OTpacyv, TIOCKOJIbKY, KaK ObUTO IOKa3aHOo paHee, 1M poBble TEXHOJIOIMY 00JIaiafoT PsIoM
BaKHBIX ITPEVMYIIeCTB IS pellleHNs CJIOKHBIX OTpaciIeBbIX 3a7a4 1 COBEPIIIeHCTBOBaHMIA
IIPOM3BOJICTBEHHBIX ITpolieccoB. 1o HallleMy MHeHWUIO, IlepCIeKTVBHBIM HallpaBjleHVeM
1 popMUPOBaHMS METAaKOMITETeHIINII SIBJIsieTCs Iejarormdeckas TeXHOJIOTs, Hallpas-
JleHHas Ha (popMuMpoBaHue N300peTaTeIbcKOV KOMITIETEHTHOCTY BBIITYCKHIMKA BY30B apXU-
TeKTY PHO-CTPOUTEIIBHOTO IIPOIIIAL.

TexHoorMueckmit MOAX0M, aKTUBHO IIPUMEHSEeMBIN B IIe[IarorviKe BBICIIIEN IITKOJIBI,
BO3HVIK B pe3yJIbTaTe M3y4YeHMs JUIAKTUIeCKIX CUCTeM, B KOTOPBIX pacCMaTpUBaeTCs CTe-
IIeHb B3aVIMOJIEVICTBYIS IIPETIoaBaTerIs VI CTYAeHTa, a TAkKe COOTBETCTBIIE IeJIell OOy deH IS
11eJISIM CTyIeHTa, aKTVIBHOCTD 1 YPOBE€Hb MOTMBALIMVI CTYJIEHTa B IIpoIiecce OOy ueHs.

CornacHo mcorenosanmsaM A. A. AHOpeeBa, NeJarorm4eckyro TeXHOJIOTUIO CIIelyeT
paccMaTpMBaTh KakK «CUCTEMY MeTO/I0B, CIIelUUHBIX CpecTB 1 popM oOyUueHMs I TU-
PaXMpyeMon peain3aliuy 3aJaHHOTO coflepKaHs oOpasoBaHms» [27].

A. C. bestkuH aHaJIM3MPyeT COBPEeMEHHYIO TeXHOJIOTMIO O0y4eHMs KaK «CUCTeMHBIV
MeTO/], IIPOeKTPOBaHNs, peal3aliy, OLeHKY, KOPPeKLIU ¥ IIOCJIeIYIOIIero BOCIIPOm3-
BOJICTBa IIpollecca 00y4eHIsi», KOTOPBIVI XapaKTepu3yIOT cIedyolllie OTINIUTeIIbHbIe 0CO-
OeHHOCTI: IIPOEKTMpPOBaHNe IeJarormueckx TeXHOJIOIM OCYIeCTBIIsIeTCsl He Ha OCHOBe
000011IeHNs Te1arorm4eckoro oIblTa, a Ha OCHOBe Hay4YHOIO IO3HaHM IIPaKTUKM o0y4de-
HUs; oOpa3oBaTeIbHAsl TeXHOJIOIMS OTIMYAeTCs BOCIIPOM3BOAVMMOCTBIO, YCTOMUMBOCTBIO
Ppe3yJIbTaToOB, KOTOpbIe He IOJDKHBI 3aBVICETh OT YCJIOBUM OOy4YeHMs U APyIuX PpaKTOpPOB;
Ieflaroryyeckasl TeXHOJIOTM OPUMEHTUPYeTCs He Ha ITpefliolaraeMble pesyJibTaThl, a Ha
YeTKO OIIVICAaHHBIE U 3a/JaHHBIe 3apaHee pe3ysIbTaThbl» [28].

9. H. KopoTkoB cumTaer, uTo IefgarordecKasi TEXHOJIOT S IIPeICTaBIsieT cOOOT, C OTHOM
CTOPOHBI, «CMCTEMHOE, 11eJIOCTHOe 3HaHWe IIPOeKTVPOBaHNIs 1 OpraHu3alii Bcero mporecca
oOyueHs1 Ha OCHOBe pa3BepHYTOV II0C/Ie/I0BaTeIbHOCTYI TOYHO OIlpefie/IeHHbIX ITefarorde-
CKIX II€JIeVI, a C IPYTOV CTOPOHBI, HAYyYHO OpTraHM30BaHHBIV, Pa3BEePHYTHIVI BO BpEMEHU ITPO-
11ecc 0OyUeHsI, B KOTOPOM IIPOEKTVPYETCS M peaIn3yeTcsl BCs CHCTeMa B3aIMOCBSI3ell MEXTY
LIeJIsIMM, CofieprKaHVeM, MeTofaMy, CpeficTBaMy, (popMamm 0OydeH s, CHICTeMOTI KOHTPOJIS,
OLIEHKOV! V1 KOppeKIyen yueOHOV 11 IIperojaBaTeIbCKOM IesITeTTbHOCTI [29].

Taxym oOpasom, memarormyeckas TeXHOJIOTMSI JOJDKHA OBITB: BOCIIPOM3BOMAVIMA,
yCTOMYMBA U MMEeTb Y4eTKO cpopMyJIMpOBaHHbIe pe3yJIbTaTel. Bce 3Ty mpusHaKy, xapakre-
PU3YIOIIYIO ITeJarorMuecKylo TeXHOJIOIIO, OyAyT pacKpbIThl HVDKe.
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MeTtonostornmueckasi 6a3a ncciiegosanmsi / Methodological base of the research

Mertopomoraeckort 6a3ovi MccieoBaHVs ITOCTYXIWI Psifl HayYHBIX TPY/IOB.

Pesysbrarel mconenosanvmt K. A. AGyibxanoson-CrtaBckor [30] obecriedrmt BO3MOX-
HOCTb paccMaTpuBaTh MpoOsieMy [y poBM3aliiid B OTEUECTBEHHOV IIPOMBIIIUIEHHOCT Yepes3
IIPU3MY OCOOEHHOCTeVI POCCUVICKOTO MeHTaJTTeTa, Il KOTOPOI'o XapaKTepHO ITpeoriosieBaTh
KOMITIEKCHBIe TTPO0OJIeMBl, VICIIONIb3Ysl TBOPUYECKIII ITOTeHIVaT paOOTHMKOB OTpaciieBbIX IIpe]l-
HPVSTUV 1 €rO IIPOKVe ITpaKTHYecKyie BO3MOXKHOCTV, YaCTHBIM CJTy4aeM KOTOPOI'O SIBJIAeTCs
oTpaciieBoe nsobpetaresiberBo. Hayunble pesysisrarer C. V1. ApxaHrebcKoro Io3BowIv pas-
paboTaTh TeXHOJIOIMIO C Y4eTOM OCHOBHBIX 3aKOHOMepHOCTell yueOHOro mporiecca B Byse. Pa-
6ora H. ®. Tasb1surov [32] 10o3B0sIMIIa MICIIOIB30BATE Psifl, ITOJIOXKEHU «[1esITeJIbHOCTHOV» Teo-
Py y9eHVs B IIpolriecce TIOATOTOBKM KaZlpOB AJIs OITpenerieHHbIX Ipodpeccrit. Ha ocHoBe Mmarte-
puastos ayccepraryin V1. B. boromas [33] 66Ut yuTen psim ocoOGeHHOCTeT! (BO3MOXKHOCTEV V1 Orpa-
HV[qur/nZ) peay3alyy TeEXHOJIOTMYECKOTO TIOIX0Ia B By30BCKOVI IIOTOTOBKE CTPOVITEIIEV. s
viccrtenosanvs V. B. PoGepr [34] mpusiThl MeToOmTIecKyie BO3MOXKHOCTV 3JIEKTPOHHBIX 00paso-
BaTeJIbHBIX PecyPcoB 111 POpMUpPOBaHs HeOOXOIMOro o0pas3oBaTe/IbHOro KOHTeHTa B Ipe-
sraraemont TexHosiorvy, a n3 padotsr T. LI Ivixzabuesornt [35] - asropuTMm31pOBaHHBIN TIO/-
X071 K KOHTPOJIIO 3HaHWVI Ha OCHOBe KOMITIEKCa aBTOMaTV3VPOBaHHbBIX TECTOB Pa3/INYHOVI CJIOXK-
HocTi. Tpymel B oOJacTit Teopmy KOMITETEHTHOCTHOTO IIONIXOIa B BBICIIEM OOpa3zoBaHNM
2. @. 3eepa u . I'1. 3aBomumxos [36], a Taroke V1. A. Svmuern [37] mo3Bormwm yTOYHUTD CTPYK-
TYPY ¥ 0COOEHHOCTM 11300 peTaTe/IbCKOVI KOMIIETEHTHOCTVI Ha OCHOBE COTleprKaHVIsL YHVBEPCaIb-
HBIX KOMITETeHITVV BBIITy CKHIKOB By30B. Ha ocHOBe pesysibTaTos HayuHOM 111K0J1b! V1. B. PobGepT
[38] GpUTa mpVIMeHeHa Teopys MHAOPMAIIOHHO-00pa30BaTesIbHOV Cpebl By3a IS IIPOeKTH-
poBaH1s1 00pasoBaTeIbHOIO KlacTepa MHKeHepHOro TBOpYecTBa.

Uccnenosanme H. IT. AGosckoro [39], mocsdiieHHOe 0OcHOBaM M300peTaTesIbcKov [1esi-
TeJIbHOCTM y CTY[IeHTOB CTPOUTEJIbHBIX CIelaIbHOCTel, II03BOJIVIIO BHECTH Pl METOIN-
YeCcKMX JOIOJIHeHNI B pa3paboTaHHyo TexHosormio. Pabora I'. A. Anprmrysuiepa [40], mo-
CBsillleHHasl OCHOBaM KJIaCCHMYeCcKOVI TeOpuM pelleHms mn3oobperarenbckux 3agad (TPV3), a
Takke 1ocobme M. A. Opsosa [41], packpbiBatoIriee HEKOTOpbIe METOAMYIECKI e OCOOEHHO-
CTVM OJHOTO U3 ee COBpeMeHHBIX BapuaHToB - Moaepn TPV3, nossomuiy HamoJIHUTh pas-
paboTaHHYIO TeXHOJIOIMIO HarboJlee «CYJIbHBIMW» M300peTaTesIbcKuMm MeToauKamu. Vic-
cireqosanme A. B. Koporuaa n H. V1. ®ommHa [42] 103801110 TPUMEHUTD CYIITHOCTD «IIpsi-
MOTI» M300peTaTeJIbCKOV 3a/Ja4ll B CTPOUTEIILCTBE M apXUTEKTYpe 1d POpMUPOBaHMS dJle-
MEHTOB MeTOAMYeCcKOV OCHOBBI paspaboraHHom TexHosormu. Cratea H. V. dommua 1
J1. V1. MupoHoso1 [43] mo3Bosniia BEIOpaTh OpraHM3alOHHbBI (popMaT B Buile oOpa3oBa-
TeJIbHOTO KJlacTepa I IIPpaKTUYecKoV peansaliiy IIpeiaraeMot TexHosorum. Viceero-
Bauus B. I1. becrtasibko [44] mo3Bomm TpMMEHUTH TEOPMIO TAKCOHOMIMYECKOTO T10JIX0/1a
JUISL SMIIVIPUYECKOV! Y POBHEBOI OLIeHKY CPOPMMUPOBAHHOCTY KOMITETEHTHOCTV CTYZI€HTOB.

B mporiecce perrenyist 3amau viccyiefoBaHMs Takke IIPVIMEHsUICS aHaIN3 Y4eOHBIX ITpo-
rpaMM 1 y4ueOHO-MeTOIMYecK/ X MaTeprayIoB IId HOATOTOBKM BBITYCKHMKOB OaKajlaBpuiaTa,
crielaMTeTa Vi MarviCTpaTy pbl By30B apXUTEKTY PHO-CTPOUTEIBHOIO IIPOdIUIs, a TakKe YacT-
Hble SMIIIPUYecKyie MeTOJIbL: HaOJIrofieHe, aHKeTpOoBaHVie U IeJaroryieckyie 3MepeHVI.

PesynbTaTsl nccienoBadmsa / Research results

B VIHcTuTyTe CTpOUTENIbCTBA M apXUTEKTY PBl Y pajIbcKOro dpeiepajlbHOro YHMBEpCUTeTa
(VICA Yp®Y) paspaboTaHa riemarormdeckasi TEXHOJIOTHS, IIPVIMeHeHVe KOTOPOVI HallpaBJIeHO
Ha popMIpoBaHIe M300peTaTeIbCKOV KOMIIETEHTHOCTY U ITO3BOJISIET CTyIeHTaM:
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—  BBISBUTD IPUYMHHO-CIIEZICTBEHHBIE CBSI3M SKCIIePUMEHTAIbHO HaOII0aeMBbIX VTN
TeopeTNYeCcKN aHaJIM3UPYyeMbIX PaKTOB;

—  CaAMOCTOSTEJTLHO IIPVIMEHNTD METOIBI V1 VIHCTPYMEeHTbI OTPaciIeBOro M300peTaTeTbeTba;

— CO37aTh HOBble TeXHWYECKNe pelleHs, YIOBIeTBOPIOIIe KpUTepyaM aTeHTO-
CIIOCOOHOCTM, IO Pa3/IMUYHBIM ePCHeKTVBHBIM HallpaBIeHVsM Pa3sBUTHS CTPOUTEIIbCTBA U
apXUTEKTYPbl, BKJIIOUas pelleHNs C IIpyMeHeHeM I POBBIX TeXHOJIOI .

1 mpakTudeckom pean3alivi pa3pabOTaHHOM IMearormyeckorl TeXHOJIOIMU B
VICA Yp®Y Obu1 co3man 06pa3oBaTesIbHBIN KJlacTep MHXeHepHOro TBopyecTsa. B HeM 113y-
4JaloT OCHOBBI M300peTaTeslbcTBa CTYAEHTHI Pa3sHbIX yPOBHeN IOATrOoToBKM (OakasiaBpuart,
MarvcTparypa) u B LeIsaX IIpodopreHTany MKOIBHUKM CTapIInX KjiaccoB. B Tabs. 2
IpeJicTaBleHa CTPYKTypa y4eOHO 1esTeJIbHOCTY, OCYIIeCTBIIsIeMOVI B paMKaxX IaHHOTO
KJ1acrepa.

Tabauya 2
CrpyKTypa yueOHOM JesATeIbHOCTM B paMKax 00pa3oBaTeJIbHOIO KjIacTepa
nH>XeHepHOro TBopuecTBa VICA YpdY

Cmynens

ITeav nodzomobxu
nodeomobxu

Codepxanue nodeomobru

10-1 xi1acc - 3aHMMAaTeJIBHBIE 3adaun 13 o0yIacTu

1-s1 cTymieHb —-
10-11-1 xi1acc

ITpodopmenTammss Ha IIpodeccuio
CTpoWTeJIs VWIN apXWUTeKTopa, Bila-
TIeTOIIeT0 MeTO/IaMl VHXXeHEepPHOTIO
TBOpYeCcTBa

APXUTEKTYPBI U CTPOUTEIIBCTBA;
1-1 wIacc - mepBOHaYaIBHOE 3HAKOMCTBO C METO-
IIaM¥ OTPacyIeBOro M300peTaTesIbcTBa, POpMUpPO-
BaHMe II€PBOHAYAJIBHOIO OIbITa PabOTBI B KO-
MaHJle, B duHasle - 3aITa y4eOHOro IIpoeKTa

2-1 CTyneHb -
CTyeHTHl Oa-
KaJIaBpuara

VI3yueHne 0OCHOB METOJIOB PelleHVs
n300peTaTeTbCKIIX 3aaT

V3ygeHre OCHOBHBIX METOIOB OTPaciIeBOro m1300-
peTaTesibcTBa (MO3TOBOV INTYpPM, MOpdosIormde-
CKUV aHaIn3, MeToyl, POKaJIbHBIX 00BEKTOB, Teo-
puA pelreHns M300peTaTeNIbCKMX 3a/1ad V1 ee MeTo-
IVgecKyie IpyeMBbl)

3-1 cTyneHb -
CTy[IeHTBl Ma-
TUCTPATYPHI

Wsydenne anropurMa popMmpoBa-
HWS TIaTeHTOCTIOCOOHOTO pelteHs,
a Tak)Xe OCHOB ITaTeHTHOW 3aIll/Thl
TeXHWYECKMX peIleHuiI B apXUTeK-

@opMupoBaHye OIBITa 110 PEIIeHUIO aKTyaIbHbIX
OTpaciIeBBIX 3a/1a4 ¢ IpVMeHeHNeM CIIeKTpa 1300-
peTaTeIbCKIX MeTOI0B

TYPHO-CTPOUTEILHOM cpepe

)1 orileHKM cOpMIPOBAaHHOCTY M300peTaTeIbcKOV KOMIIETEHTHOCTI Y CTYIeHTOB Kak
COBOKYIIHOCTVI 3HAaHWVI, YMEHWUI U IIPaKTIecKOr'o OIbITa ObUT HpVMeHeH YPOBHEBBIV IIOIXO],
(Ev3KMTI, cpeHMTL, 6a30BbI 11 BBICOKMTI). B KauecTBe IiprMepa B Tabi1. 3 TIpmBeIeHO cofeprka-
HVie KOMIIOHEHTOB M300peTaTe/IbcKOVI KOMIIETEHTHOCTM Y BBIITYCKHIKOB MarvcTpaTypbl VICA.

Pearmzanys paspaboTaHHOV Ileqarornmdeckoil TEXHOJIOTUI OCHOBaHAa Ha IIpyMeHe-
HUY KOMIUIeKca yueOHO-MeTOAMYecKMX MaTeprasioB, 0a30BbIM 3J1eMeHTOM KOTOPOTO ABJIs-
eTCsl aBTOPCKUI yueOHVIK 10 OTpaciieBOMY M300peTaTeIbCTBY, KOTOPBIV IIOJIy Uil Ha3BaHue
«Pa3paboTka 1 3aImTa TeXHUYeCKVX PeIeHn B CTPOUTeIIbcTBe». KilloueBbIM 371eMeHTOM
TeXHOJIOTY (POPMMPOBaHMS M300peTaTeIIbCKOV KOMIIETEHTHOCTY SBJISIeTCS aJITOPUTM AN-
BEPreHTHOTO (3BOJIIOIMIOHHOTO0) (POPMMPOBaHMS IaTEHTOCIIOCOOHOTO perieHns B 001acTu
ApXUTEKTYPBI ¥ CTPOUTEIbCTBA, Pa3pabOTaHHBIN Ha OCHOBe Oojiee yeM 10-71eTHero omeiTa
paboThI OITHOTO M3 aBTOPOB CO cTyneHTamm VIHcTUTyTa B 001aCTV1 OTpacieBoro nsoopeTa-
TeJIbCTBA U IIOJIyYeHIsI COBMeCTHO ¢ HuMM OoJtee 30 maTeHTOB Ha M300peTeHMs 1 IToJIe3HbIe
Mope. AJITOPUTM IMBEepPTeHTHOro popMMpoBaHMS aTEHTOCIIOCOOHOTO peleHms, Co-
CTaBJIeHHBIV Ha ajropurMimdeckoM si3bike JIIPAKOH, nipencrasiieH Ha pucyHKe.
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B cooTBeTcTBIM € IIpeCcTaBIIeHHBIM aJITOPUTMOM paspaboTKa HOBOTO ITaTeHTOCIIOCO0-
HOTO pellleHnsl IIPOVCXOOUT B pe3ysIbTaTe BBIABJIEHMS M300peTaTeieM HeOOXOIVIMOCTHU
yCTpaHeHMs HeJIOCTaTKOB B CYIIEeCTBYIOIINX pelleHnsaX. Ecim rmpuMeHseMble perieHns He
VIMEIOT 3HAYMMBIX TeXHUYECKNX HeIOCTATKOB, TO OCHOBAaHWV JJIs 3aIlyCKa IIPOLIeCCOB OT-
paciieBoro 13o0peTaTeIbCTBa, KakK IPaBUIo, He MMeeTCs VIV OHM M30BITOYHO TPYJ0eMKIL.
YcTpaHeHme BBISBIIEHHOIO He[JOCTaTKa — 3TO 3a/jada M300peTeHs VIV I10JIe3HOV MOJIesIv,
B 3aBUCMMOCTY OT YpPOBH: HoyueHHOro pereHus. IIporecc pemmenns camont nsobpera-
TeJILCKOVI 3a7lauyl B aJITOPUTMe He [eTaJM3MPOBaH, IOCKOJIbKY OIVICAaHWIO COIep KaHV
KOHKPEeTHBIX M300peTaTesIbcKMX MeTOIVIK U IIPVEeMOB 13 CYIIeCTBYIOIIero apceHasa 1300-
peTaTeIsi OCBAIIEeHO 3HaUMTeIbHOe KOJIMYeCTBO pasHOOOpa3HO JIUTepaTy L

Tabauya 3
Copep>xkaHue ypoBHeN cpOpMMUPOBaAaHHOCTH M300peTaTe/IbCKOVI KOMIIETeHTHOCTH
BBITycKHMKa Marucrparypsl ICA Yp®Y (dpparmenr)

Ypobuu cghopmupobannocmu usobpemamesvckoil KOMNnemeHmHoCmu
BoinyckHuKa Mazucmpamypuo.
Komnonenmut Y PATYPRL o
_ BasoBuui Boicoxuii
npogpeccuonarv- Cpeonuii
_ _ (8 donoanenue (8 donoanenue
nott komnemenm- | Huskuii (penpodyx- | (6 donoanenue k pe-
_ K adanmub- K 38pucmuue-
Hocmu muBnutit) npodykmubromy) -
* Homy) - 38pu- ckomy) -
adanmubnutit _ _
cmuuecKuil mBopueckui
3HaeT OCHOBHBIE
npueMsl (He Me- | 3HaeT — aJITOPUTM
3HaeT  OCHOBHBIE
Hee 15 "3 | AMBEPreHTHOro
IIOHATMS ITPOMBIIII-
3HaeT ocHOBHBIe IO- | 40 cTaHmapT- dopmMupoBaHUL
Tpebosanms JIeHHOTO (OTpacite-
nmatua TPU3 HBIX) paspellle- | TaTeHTOCIIOCOO-
K 3HAaHMUSIM BOTO) mn3obpeTa-
HWS ~ TexHude- | HOTO peleHus U
TeJIbCTBA
CKMX TIPOTMBO- | yCJIIOBUS €TI0 pea-
peunn JM3almm
VYmMmeer wicmonnb-
MeeT OpMYyJIH- 30BaTh IIPVIEMEI
y Popmy p Vmeer ommcaTth u
poBaTb  IpaBwWiIa pasperteHms
BU3yaJIN3UPOBATh
IIpOBeNEeHMs MO3ro- | YMeeT pOpMyIMpo- | TEXHMIECKMX
_ _ | HOBOe  TexHWYe-
BOTO IITypMa, a | BaTb WOeaJbHBEIV KO- | IIPOTMBOPEUM
_ cKoe perlieHme,
Tpebosanmsa TAlOKe peajnsall | HeUHBbINL PESYJILTAT W | UL PEMICHVSE | | oo oo
K yMeHMsIM MeToa POKATBPHBIX | TeXHWYeCKoe IIPOTH- | M300peTaTerThb-
YCTPaHUTh KITIOUe-
00BeKkTOB, MOp(o- | Bopeune CKVIX 3a/1a4 Cpe]l- _
BOVI HEIOCTaTOK B
JIOTUYeCKOTO  aHa- | ... Hero (2-ro
MIPOTOTVIIE
Jmisa 1 3-T0) ypOBHA
CJTOXKHOCTU
VImMeer ombIT cocTaB- Vmeer omeIT omm-
JIeHMsI yCII0BUI 300~ | VIMeeT omBIT pe- | caHMs ¥ BU3yaslu-
VIMeeT ombIT pelte- | peTaTeNIbCKOV 3aaul | IIeHWsT M300pe- | 3aIy HOBOTO Tex-
ToeGosaris HVS IIPOCTEVIIIVIX | CPeIHero YPOBHSI | TaTeIBCKMX 3a- | HUYECKOIO pellle-
KI::)HM M300peTaTesIbCKMX | CJIOKHOCTM Ha OC- | lad  CpefHero | Hus (BrrOuas
Ty 3apad HOBe 3a/IaHHOV 1300- | yPOBHS CJIOXKHO- | popMyIily wm300pe-
peTaTeNbCKOV CUTya- | CTU TeHVsI WIV TIOJIe3-
oV .. HOVI MOZIEJIV)
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AJ'lTOpPlTM AUBEPreHTHOro

(hopMHPOBaHKA MATEHTOCTIOCOGHOTO

pemeHns (YIyqnieHne H3BECTHOTO
TEXHHYECKOTO PEIICHMA)

™

J

—>

AHanm3 npobyieMsl 1 ee

DopMaTH3aIHA aTpHOYTOB

CocrapieHne GOpMyIIbl

TEXHHKH

CYIECTBYIONIMX pellieH n306peTeHns n300peTeHHs H ee MpoBepKa
OTG0p aHATOTOB M3 YPOBHA dopmynupoBaHue CocTaB/ieHHE OrpaHUYUTETLHOH

H306peTaTensCKoil 3aaaun

yacTi GOopMyIIsI

CoOBOKYITHOCTh HEJOCTATKOB

CYIIECTBYIOMMX PELICHHI

= A IR

Bagaua Ha ycTpaneHne KJi04eBOro
HEJO0CTATKA NPOTOTHNA

A

I'naBHbIE IPH3HAKH,
XapaKTEPU3YIOMIHE IPOTOTHIT
SRR TR CARRR TR AT

AR

PGS

Bri6op npototHna
H3 aHaJIoTroB

Pemenne npamoit
H300peTaTeNbCKoil 3a1a9n

CocTaBlIeHHE OTITHIUTENBHOK
YacTH HOpMYIIBI

T

SRR

Kmouesoii HegocTaTOK
CYLIECTBYIOIIHX PELICHHH

T -,J,.vv—‘
T R

AT T

= SR
€3y IBTAT HCIOMB30BAHHA METOIHK
M3 apceHana "306pC'I'HTCJTH

T A S A PR AR

OT160p rnaBHBIX IPH3HAKOB
TNPOTOTHIIA

AHanu3 MoJy4eHHOro PEMCHUS

BT

TIpH3HAKHM /1S OTPAHHYHTENTLHOM
4 yacTH hopMyITBI

S A R R R AR A B AT

Peaynbra'r CpaBHEHHS HOBOTO
PCIICHHSA H KIIIOYCBOro HEAOCTATK:
e T -

o R R R AR I R RN

dopmanusauus aTpu6yTOB
H3obpeTeHus

DopMyTHpPOBaHUE 33 aUH
H300pPETeHHS H TEXHHIECKOro

Kasxnplit xapakTepHsIi
MpPH3HaK PeHICHHS
obecneyuBaeT ycTpaHeHHE
KJII0YEBOTO HEOCTAaTKa

HET

Koppextuposka
TPH3HAKOB

B OTJIMYHUTENBHOH

qacTH HopMyIB

aa

DOpPMHPOBAHHE 3JIEMEHTOB
3asBKM Ha BBJAYy MaTeHTa
Ha OCHOBE GOPMYIIBI

pe3ynsTara H306peTeHns

R AT S SRR RN R “ ;
Y 3anaua W pe3ynbTaT H306pETEHHS Y,
= YCTpPaHEHHE KIIIOUEBOTro ¥

HEAOCTAaTKa HOBbIM PCIICHHEM :.
AR RPN

SRR AR R

Cocrasnerne (GpopMyJIsl
H300peTeHHs H ee MpoBepKa

Aneopumm oubepeenmnoezo (3604101U0HH020) POPMUPOBAHUA NATHEHTNOCNOCODH020 peuieHus 6 crpoumenvcimbe

OmbIT moAroToBKM Oyayiyx crpouresient u apxutekropos B VICA Yp®dY nokasas, uto
M300peTaTesIbCTBO PalIOHAIbHO VMCIIOIB30BaTh ISl PellleHs CJIOKHBIX Y (PPOHTUPHBIX
OTpacjIeBbIX 3a/1a4, 3HauMTesIbHas YacTh KOTOPBIX CBA3aHa C 1M POBBIMY TeXHOJIOIVIAMU U
00BEeKTMBHOV HEOOXOAMMOCTBIO MX MaclITabHOro IprMeHeHus. Yepes oOpa3oBaresibHble
rporieccel (popMMpoBaHMs M300peTaTeIbCKOV KOMIIeTeHIIMM CTYIeHThl IIOJIy4YaloT He
TOJIBKO KOMIUIEKCHOE ITpeJIcTaB/IeHle O BOSMOKHOCTAX V(P POBBIX TEXHOJIOIMV, OCYIIeCTB-
715151 THOPMAIIMOHHBIN IV (KaK YaCTHBIVI CJTy4ari) ITaTeHTHBIV IIOMCK, HO TaKKe ITpejla-
raloT OpUIVHaJIbHbIe VI IPOMBIIIIEHHO IIPVIMEHVMBbIe BapVaHTHl VX IIPaKTU4ecKoro Vc-
IOJIB30BaHVIA. TaKovi IMOIIXO K M3y YeHIO BO3MOKHOCTeVI I POBBIX TEXHOJIOTUVL Yepes3 MX
IpUIMeHeHe B ITaTeHTOCIIOCOOHBIX TeXHMYECKVIX pellleHsIX, IT0 HallleMy MHeHMIO, CIIOCO0-
CTBYeT aKTMBM3allM IIporiecca IndpoBon TpaHcdOopMaIy CTPOUTEIIBHOV OTPacIIA.

B Ta0s1. 4 mpefcTaBiieHb! IpUMeEpPEI M300peTeHNI ¢ 371leMeHTaMU I PpoBM3aln B 00-
JIaCTM CTPOWUTEJIbCTBA, paspaboTaHHBIe cTydeHTamyu 1 Ipenogasareiamu VICA YpdV s
IIpollecce ITOTOTOBKY MarucTpoB B 00pa3oBaTeIbHOM KJlacTepe MHXeHepHOro TBOpYecTBa.
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Tabauya 4

M300peTeHn: c 371eMeHTaMM LM poBMU3aLnM, pa3paboTaHHBIe CTydeHTaMM

u npenogasatensimu VICA Ypdy

Daemenmot
Has6anue yucpp 03u3uuutf
usobpeme- | Abmoput Pecpepam usobpemenusa CHpoumervon
st ompacau, uc-
noavsyemeoie
6 usoopemenuu
Crioco6 Do- V300peTeHme OTHOCKUTCS K OOJTACTVI CTPOUTEITBCTBA, B 9acTHOCTH | 1. Vicrome3oBa-
IIOrO- muH H. V., | K crioco0y ImperBapuTeIbHOV OLIEHKM TeXHMYecKoro cocrosiavs | Hue BITTTA s
TOBKM bepn- 3manmi. Criocod ITOTOTOBKM K OLIEHKE TEXHIYECKOTO COCTOSIHMSL | aHaJIM3a CTPOV-
Kk orlerke | rapar K. B., | 3gammin mo BHeIHWM IIpu3HaKaM XapaKTepu3yeTcs TeM, UTO | TeIbHBIX 00b-
Texuuae- | Op- HpeBapUTeIIbHO COCTaBIIIOT KOMIUIEKTHI STaJIOHHBIX M300pake- | €KTOB.
ckoro co- | 108aE. A., HVI 71ePeKTOB, BBIIELEOT KaTeropvm medpekros, BpMOSTOT | 2. [TocTpoeHme
CTOSAHMSA Mousm- a3popOTOCHEMKY HaPY>KHBIX TIOBEPXHOCTEVI OIIeHMBaeMOrO 371a- | IIM@pPoBOM MO-
30aHUI wiuna 3. H. | vyt ¢ mcronb3oBaHvieM GecIIOTHOTO JIeTaTe/TbHOTO arlliapara | e CcTpou-
10 BHEITI- (BITIA), obopymosaHHOro 111dppoBoVt poTOKameport, 0bpabaThl- | TEILHOTO 00b-
HUM HpU- BAOT IOJIyUeHHble M300pakeHMsI B aBTOMATIYeCKOM PeXMMe, | eKTa.
3HaKaM. popMIPYIOT TpexMepHYIO IUPPOBYIO MOMEIE 30aHVE, CpaBHI- | 3. ABTOMAaTIUe-
ITaTenT BAOT M300paKeHVISI MOIEIV C STAJIOHHBIMM M300pKEHVISIMI B | CKUI  aHAJIN3
PD aBTOMATIIeCKOM PeXXVMe V1 yCTaHAB/IVBAIOT HayTidvie CTPOUTENIb- | M300paskeHm
Ne 2758806 HBIX 1edeKTOB B KOHCTPYKIVEAX 3aHVsl, OPMUPYIOT B aBTOMa- | CTPOUTEILHOIO
TUYECKOM peXXVMe Ha I pOoBOVI MOIIeVI 30aHVS KapThl ledek- | oObekTa ¢ 1c-
TOB C BOSMOXKHOCTBIO OITEHKM VX TEOMETPUHIECKIIX TTapaMeTpPoB, & | IOJIb30BAHMEM
TaKoKe C yKa3aHVeM HOPSIKOBOro HoMepa fiedpeKTa 11 ero KaTero- | COBpeMeHHBIX
Py, BBIIOJHSIOT aBTOMATUYECKYIO OLIEHKY BepTUKaIBHOCTU | IIPOrpaMMHBIX
Hapy>KHBIX CTeH Ha Vi poBOVt MoflerV 30aHVsL. TexHaecKuvi pe- | KOMIUIEKCOB U
3yJIbTaT 3aKIFOUaeTCs B obecTiede I HafeXXHOCTM SKCIIEPTHOV | BO3MOXXHOCTEN
OLIEHKV TeXHIYECKOIO COCTOSHIS 3TaHVTA "n
Croco6 3ail- VzobpereHyie oTHOCUTCS K 0071aCTV CTPOUTENIBCTBA, B YacTHOCTH | 1. Viconb3oBa-
MOHWTO- xoba K. A., | K cr1oco0y MOHWUTOpPMHIA COCTOSIHVSI CTPOUTEIBHBIX coopyxe- | Hue BITTA i
puHTa ®o- Hvit. Crioco® MOHMUTOPVHTA CHETOBOVI HArpy3KM Ha IOKPBITMV | aHaJIV3a CTPOVI-
CHETOBOVI vun H. VL., | 3gamvmr ¢ mprvenerviem BIUTA BKTIOYaeT STarlel AMCTAHIMOH- | TEIBHBIX —IIPO-
Harpysku | Bepn- HOT'O OITpeNesieHNsl CpelIHel BBICOTEI CHEXXHOIO ITOKpoBa fis 11 | 11eccoB 1 00bek-
Ha 1IoKpbI- | rapar K. B., | cpenmert pacueTHOVI IJIOTHOCTV CHeEra C y4eTOM €ro CJIOVICTOM | TOB.
Tun  3ma- | IIpoma- CTPYKTYPBI Ps Ha y4acTKe TIOKPBITH TI0 pesysibTaTaM aspodoto- | 2. [TocTpoeHne
17171 coba M. A. | cremKu OKpbITs € McTiorb3oBadviem BIUTA ripy Harmavm n o1- | indpoBomt Mo-
C mpuMe- CYTCTBIVI CHE)XHOTO IIOKpOBa. BermrauHy ps ompenersor 1o m3- | menmv oObeKTa.
HeHVeM BECTHBIM (PVI3VIYeCKVIM MOEIISIM B 3aBVCVIMOCTYI OT TeEMITepaTypsl | 3. ABTOMaTide-
GecrmmioT- BO3/IyXa ¥ HaxoOdT CPeTHIO BeJIMUMHY PacueTHOVI CHEroBOVI | CKUM — aHaJIu3
HBIX JIeTa- Harpys3Ku Ha y4JacTke IOKpbITvst Ps. IToryueHHOe 3HaueHMe cpas- | MapaMeTpoB
TEJIbHBIX HMBAIOT C PacyeTHOV IIPeOeIbHOV BEJIVIMMHOM CHETOBOVI | CTPOWTEIIBHOIO
anmnapa- Harpy3Kvi Ha y9acTKe HOKPBITVI Py, OIIpeielIeHHOM B COOTBeT- | OObeKTa C VIC-
TOB. CTBVM C TpeOOBaHVSIMY IEVICTBYIOIIVIX HOPMATVBHBIX IOKYMEH- | II0JIb30BaHVEM
ITaTent TOB, Ipu BbIrToyHeHVV YCi10B1s 0,9 Ps i < Ps < Ps iy Ha COOTBETCTBY- | COBpeMeHHBIX
PO JOIIIEeM yJacTKe ITOKPBITVE ITPVHVIMAIOT COCTOAHVIE, ITPEIIIeCTBY- | IIPOrpaMMHBIX
Ne 2733979 Jollee MOMEHTY BOSHMKHOBEHMSI CBepXHOPMATMBHOV CHErOBOVI | KOMIUIEKCOB

Harpy3kn. TexH/decKmit pesysibTaT 3aK/I0UaeTcs B 00ecriedeHim
BO3MOYKHOCTW TIOBBIIIeHVs TOYHOCTVI AVMCTaHIVIOHHOTO OITperie-
JIeHVs1 ITapaMeTPoB CHe)KHOTO ITOKpOBa

Ipumeuarue. GamMIMy aBTOPOB-CTYI€HTOB BbIIeJIeHbI Ky PCUBOM.
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ITo Mepe BHenpeHNs pa3pabOTaHHOV TEXHOJIOIMI OXMIaeTcs He TOJIBKO POCT 3arla-
TeHTOBaHHBIX PellleHNVI, B KOTOPBIX IIpelycMOTpeHa [ poBM3alVsl CTPOUTEIBHBIX ITPO-
11eCCOB, HO TaKXKe pacIIVpeHNe ClieKTpa HMQPOBBIX TEXHOJIOT M, KOTOPbIe OYAyT MCIIOIIb-
30BaHbI I TOCTVDKEHUV TeXHUYeCKIX Pe3ysIbTaToB, 3asiBJIeHHbIX 300peTaTesIsMi.

3akrouerme / Conclusion

B craTbe mpericrasiieH BapraHT pellieHNs 3a1a4uyl MacIITabHOV 1vdpoBov TpaHcdopMa-
LIVI CTPOVTEIIBHOV OTpac/Iv PV IIOMOIIV COBPEMEHHBIX MeIaroriiecKyx oaxonos. Paspabo-
TaHHas TeXHOJIOrvs (hopMMUpoBaHYIs 1300peTaTe/IbCKOVI KOMIIETEHTHOCTH Y BBIITYCKHVIKOB BY30B
apXUTeKTyPHO-CTPOUTETLHOIO IpOodWIs TI03BOJIsIeT TakKke OOecriednTsb ITpeofioyieHVe TaKou
BayKHOVI OTpacIeBov! ITpo0sieMbl, KaK YCKOpeHHOe HapallliBaHVe TeXHOJIOIYEeCKOro CyBepeHt-
TeTa, 3a C4eT Pa3pabOTKII V1 BHEIPEHVISI HOBBIX PEIIeHMIL.

Kax rmokasbIBaeT Halll OITbIT O0y4eHVIsI OTpaciIeBOMY M300peTaTelIbCTBY, KOMIIETEHTHOCTb B
olracTvt 1300peTaTeIbCcTBa MOTVBMPYET BBIITyCKHIKOB He TOJIBKO OCYIIIECTBIIATH TIOVICK pellle-
HVVI aKTyJIbHBIX V1 TOXKHBIX IIPO0IIeM CTPOUTEITLHOV ChepBl, VICTIONB3Y sl COBpeMeHHbIe Hypo-
Bble MHCTPYMEHTBI, HO Takke OOy KIaeT X K IIOMCKY HPOTMBOPEeUNII 1 OOIINX 3aKOHOMepPHO-
CTeV1 pa3BUTIIS CTPOUTEIIBHBIX CVICTeM U IIepexozly, TaKM oOpa3oM, Ha pellleHVie HayYHBIX 3a/1ad.
Tax, BHepeHve pa3paOOTaHHOVI TEXHOJIOIVV TIO3BOJIVIIO 3aMeTHO YBeJIMYUTE KOJIMYeCTBO aclu-
panTOB B VIHCTUTYTe CTpOUTeIILCTBA V1 apXUTEKTY Pbl. BaXKHBIM 371eMeHTOM [IViccepTalVIOHHbIX VC-
CJIENOBAHWV Y HMX CTAHOBUTCS pa3pabOTKa HOBBIX MATEHTOCIIOCOOHBIX TEXHWYECKVIX PeIeH
I ITPaKTUeCcKOV peayIn3aliyy IT0JTy YeHHBIX HayYHbIX Pe3yJIbTaToB.

JampHerIIve maryt o PasBUTHIIO TEXHOIIOITN (POPMIMPOBaHVE M300peTaTeIbCKOV KOMITe-
TEHTHOCTV aBTOPBI BUIAT B pa3paboTke 11 BHeOpeHM B VIHCTUTyTe CTpOUTEIbCTBA 11 apXATeK-
Typbl Y payIbcKOro dpeiepa/IbHOIO YHMBEpCUTeTa pas/IMIHbIX 0Opa3oBaTe/IbHBIX IUPOBBIX cep-
BVICOB, ITO3BOJISIOIIVIX AVICTAaHIIVIOHHO Pa3BIBaTh M300peTaTelIbCKIL OITBIT CTYZIeHTOB, a Takke ca-
MOCTOSITEJIbHO pa3padaThiBaTh /IeMeHTHI 3asBKI Ha Bbljauy IIaTeHTa C MCIIO/Ib30BaHeM VCKYC-
CTBEHHOI'O VIHTeJUIeKTa.
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