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AHHOTAUMA

BeepeHue. ObcyxaaTcs BONPOChl MPUMEHEHNST TEXHOMOIMIA CKYCCTBEHHOTO MHTEennekTa (W) B BbiNyckHbIX kBanuduka-
LMOHHbIX paboTax (BKP) cTyneHToB ANns peLleHust 3agay cTpoutensHomn otpacnu. MpoaHanuanpoBaHbl 3agayun, Kotopble pe-
wanuce ctyaeHTammn B 2023—2025 rr. no Tpem obpasoBaTtenbHbIM NporpammamM ¢ noMoLLbo metogos V. Lienb aHanusa —
oueHka ypoBHsi BHegpeHus N B BKP obyuvatowmxcs.

Matepuansl n metoabl. OnvcaHbl NPeAnoChINKM ncnone3osannsa MW ans pelwenns 3agad, onpefeneHbl KpUtepun oLeHK
nporpecca BHeapeHus VW, BoigeneHsl TexHonornm N, kotopblie NpMMEHSNUCh Npy peLleHnn 3aaad, yCTaHOBIEHb! YPOBHM
rny6uHbl BHegpeHust TexHonorni V.

Pe3ynbraThl. [prBeaeHsl pesynstathl aHanvaa B HarmnsaHoM Buge. OTMeYeHo, YTo 0cobblii MHTEpeC NpeacTaBnaoT pa-
60Tbl, B KOTOPbLIX UMetOTCA paspaboTka 1 anpobaLuus aBTOMaTU3MPOBAHHON cucTeMbl ¢ npumereHnem UW. Mepeuncnena
TemaTvika Takux pabor.

BbiBoabl. Hanbonee BocTpebGOBaHHLIMU U MOHATHLIMU TexHonornsamMu MW sBnsioTca MalunHHOe obyyeHue M KOMMbLo-
TepHoe 3peHuve, a Hauborbluee KONMMYECTBO peLleHuii 3aday ¢ npumeHeHnem VIV cooTBeTCTBYET aTany CTpoMTEnbCTBa.
MocTtaBneHa 3agaya NOAroTOBKM akTyanbHbIx Tem BKP ans aBTomMat3vpoBaHHOMO pelleHusi 3ajay CTpouTenbCcTBa C UC-
nons3oBaHvem M. OnpeaeneHbl nepcnekTyBbl MCCRegoBaHUn — pa3BUTUE MOAenen, MeTogoB u TexHonoru W ans npu-
MEHEHUsI B CTPOUTENbHON OTpacnu.

KNKOYEBBIE CINOBA: vcKycCTBEHHBIN UHTENNEKT B 06pa3oBaHnM, UCKYCCTBEHHbIA MHTeNnekT, BKP, rubkvue obpasosa-
TerbHble NporpamMbl, aBTOMaTU4eckasi OLeHKa AUMMOMHbIX paboT, Moaenu obpasoBaTenbHbiX nporpamm, MW, TexHornorum
MH(OPMAaLMOHHOTO MOLENMPOBaHUS
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Analysis of the application of artificial intelligence
methods in solving problems in students’ final
qualification projects

Olga N. Kuzina, Elena V. Ignatova
Moscow State University of Civil Engineering (National Research University) (MGSU);
Moscow, Russian Federation

ABSTRACT

Introduction. This paper discusses the application of artificial intelligence (Al) technologies in students’ final qualification
projects (FQP) to solve problems in the construction industry. The tasks solved by students in 2023-2025 across three edu-
cational programmes using Al methods are analyzed. The aim of the analysis is to assess the level of Al implementation in
students’ final qualification projects.
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Materials and methods. The prerequisites for using Al to solve problems are described, criteria for assessing the progress
of Al implementation are defined, Al technologies used in problem-solving are identified, and levels of Al technology imple-
mentation are established.

Results. The results of the analysis are presented in a clear and accessible format. It is noted that works involving the de-
velopment and testing of automated systems using Al are of particular interest. The topics of such works are listed.
Conclusions. The most sought-after and accessible Al technologies are machine learning and computer vision, whilst
the largest number of problem-solving applications using Al correspond to the construction phase. The task of preparing
relevant topics for final-year projects for the automated solution of construction problems using Al has been set. Research
prospects have been identified: the development of Al models, methods and technologies for application in the construction
industry.

KEYWORDS: artificial intelligence in education, artificial intelligence, final qualification projects, flexible educational pro-
grammes, automatic assessment of final qualification projects, educational programme models, Al, information modelling
technologies
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BBEJEHUE

Oco0eHHOCTB BBIITYCKHBIX KBAJIH(HKAIIMOHHBIX pa-
6ot (BKP) mporpamMm BwIcmiero oopa3oBaHHUS ypOB-
Hell OaxasnaBpuara u maructparypsl B HUY MI'CY
o HampaBieHusM noarotosku 09.04.01 «Mudopma-
THKa U BBIYUCIUTEIbHAS TeXHUKa», 09.03.02 «UHupop-
MaIMOHHBIE CHCTEMBI U TEXHOJIOTHM» 3aKIIOUaeTCs
B IpUMEHEHNH MHpOpManuoHHbIX TexHomoruit (UT)
JUIS PEIICHUS 3a]1ad IPOCKTUPOBAHMUS, CTPOUTEIBCTBA
U DKCIUTyaTallil O0BEKTOB PA3JINYHOTO HA3HAYCHHMS.
Kak mpaBuno, BKP no nporpamme maructparypsl
JIOJDKHBI BKJIIOUATh HAYYHO-MCCIIE0BATEIBCKYIO YacTh
U nojasexar peuensuposanuto UT-cnenuanucros, pa-
Gotarommx B cepe crpoutensersa U UT.

Perynsarop crpoutenbHON OTpaciu, Kak v perymsrop
I(POBOTO Pa3BUTHSI, yNIEISIET 0CO00E BHUIMAHKE HCTIONb-
30BaHUIO METOJOB HMCKyccTBeHHOTO mHTemekTa (M)
B oTpacisix akoHomuku" 3. Tlpumenenne MU npu moz-
rotoBke BKP oGywarommixcs paccMarpuBaeTcs B psie cTa-
Tel npenoaaBarenelt yHuBepcuteTos [1-4]. OTMeuaercs,
YTO «CTYIEHTBI POCCHICKHX BY30B BCE Yallle HCIOIb3YIOT
texnonornu M B yueOGHOM Tiporiecce, 9To COOTBETCTBY-
eT 00IEeMHUPOBON TEHIECHIINH, OTPaKalomeil Bo3pac-
Tarouryio poias MM B M3MeHeHHN napaurMbl BBICIIETO
obpazoBanms» [2—12]. [Ipumaercs Gonpmioe 3HaYCHHUE
Borpocy reHepannu tekcra BKP. «IIpu noaroroske BKP
BO3MOKHO HCIIOJIB30BaTh OHJIAHH-CEPBHCHI, NCTIONb3YIO-
M€ TEXHOJIOTMU MCKYCCTBEHHOTO MHTEIUIEKTa JUIsl cOOo-
pa, 06paboTKu HH(OPMAIINN ¥ PETIICHUS Pa3TNIHBIX 3a-
nad. Kaskplid Takol CepBUC OOBIYHO CIICIHATH3UPYCTCS
Ha KOHKPETHOU cdepe: pacro3HaBaHHE pedr, 00padboTka

! IH/IeKC MHTEIUICKTYaIbHOM 3PEIOCTH OTpaciiell SKOHOMHUKH,
CEKTOPOB CONHMATBHOI C(ephl U CHCTEMBI TOCYIapCTBEHHOTO
ynpasienust Poccuiickoit enepatinu : aHATUTHYECKUN JOKIIAI.
M., 2023. URL: https://ai.gov.ru

2 MeTo/IMKa OLEHKH TIPOHUKHOBEeHMs1 VI B CTPOUTEILHOMN OT-
paciu. URL: https://www.minstroyrf.gov.ru/docs/377130/

3 PeffTHHT By30B IO Ka9eCTBY MOATOTOBKH CIIEIHAIICTOB B 00-
JIACTH MCKYCCTBEHHOTO MHTEIUIeKTa // AnbsHe B cepe UU.
2023-2025 rr. URL: https://rating.a-ai.ru/#rating
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M300pakeHNH, aBTOMAaTHIECKHI TIEPEBOI, TeHEPAIIHS TEK-
cTa, Koza u apyrux» [3]. Yacto mpeameToM 00CyKIeHHS
CTaHOBUTCSI ATUKA IpuMeHenus 1 npu noaroroske cry-
JICHYECKHUX padoT [5—8]. B 3apyOeKHBIX CTAThIX TAKKE
AQHAIM3UPYIOTCS] BOSMOYKHOCTH M PUCKHU HCTIOJIB30BAHMS
reaeparuBHoro U B obpazosanmu [10, 11]. P mccie-
JoBarerniell oreHnBaeT 3 PEeKTHBHOCTH MpuMenerns 1IN
cTyneHTamMH By30B nipu Hanmcanuu BKP ypoBHs Gaka-
naBpwuara [ 13], paccMarpuBaeTcsi HOpMaTUBHO-TIPABOBAs
OCHOBa UCIIOJIb30BaHMsI CPEZCTB reHeparnsHoro MU B mc-
CJIe/IOBATEIbCKON paboTe, NPOBOIUTCS 0030p I1e1aroru-
YEeCKUX UCCIICIOBAHUH, TIOCBSIICHHBIX OITMCAHHIO OTBITA
ucnonb3oBanusg MU B perieHnn necnenoBarenbCKux 3a-
nad*, GOpMHUPYIOTCS MIPEIOKEHHS TI0 PErIAMEHTHPO-
BaHMIO IPUMEHEHUs cpeAcTB reHeparusHoro 111 B BKP
0akaaBpOB M MarucTpOB, 00yYarONUXCs IO HAITPABJICHH-
sm «JIuHrBrcTHKa» 1 «[lenarornueckoe 00Opa3oBaHue .
TocynmapcTBeHHEBII cTaHIAPT yCTaHABIMBACT OOIIKE TIO-
JOKEHUS K pean3aniil (yHKIHOHAIFHOH TOICHCTEMBI
Ha 3Tarax CO3IaHus HayYHbIX IMyOIHKaImii B cepe oopa-
30BaHUsI M HAayKH, B TOM YHCIIE C IPUBIICYCHUEM 00yYaro-
IIMXCS, a TAKKe onuckiBaeT cucrembl VI, ipeHazHaueH-
HbIE JUIst o0ecrieueH s ee paboThI, ONpe/IeIsIeT BapHaHThI
UCTIONB30BaHMs TexHOoruit MU ¢ mensro pemens 3a1ad,
BO3HHKAIOIINX B TPOIIECCE HAYIHO-MCCICAOBATEIHCKON
JIESITENIbHOCTH B 00J1aCTH 00pa30BaHusI, HarpuMep B cde-
e NeAaroruku, o0pa3oBarebHOro IpaBa, dKOHOMUKH 00-
pasoBanus’ [14-16].

OnHaxo HauOOJBIINK HHTEPEC MPE/ICTABISIET HE BO-
MPOC CO3IaHUs KOHTEHTA B CTYICHYECKOH padoTe, a mpu-
MeHeHue TexHosoruit MW s pereHns 3ama4 npogeccuo-
HaJIbHOI JiesiTennbHOCTH cTyneHTos’ [1, 9, 17-23].

*TOCT P 71657-2024. TexHONOTHH UCKYCCTBEHHOTO HHTEI-
JeKTa B 00pasoBaHny. DYHKIMOHAIBHAS TOJICHCTEMA CO3/1a-
HUSI Hay9HBIX ITyOnuKanuii. OOIme mooKeHusI.

STOCT P 70949-2023. TeXHOIOTUH UCKYCCTBEHHOTO HHTEI-
JiexTa B 00pazoBanuy. [ IprMEHEeHHEe HCKYCCTBEHHOTO HHTEILICKTa
B HAYYHO-HCCJIE0BATEIbCKON IeITeIbHOCTH. BapraHThl Hc-
HOJIb30BaHUS.
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[IpenmeT HACTOSIIETO MCCIEIOBAaHUSI — MpUMe-
nenue U B BKP nns aBroMaTu3anuu peiieHus 3aaad
CTPOUTENBCTBA, B TOM YHCIIC YIPABICHUS CTPOUTEIH-
CTBOM, ISl KOTOPBIX TOJKHO OBITH MPEACTABICHO B 000-
CHOBaHO MCIOJIb30BaHUE METOJI0B U TexHonoruii .

IIpennocsuikamu BHeapenus: MU B peluenue 3anau
BKP olyuaromuxcs SBISIOTCS:

* pa3BUTHE HOPMATHBHO-TIPABOBOM U HOPMATHBHO-
TEXHUYECKOMN JToKyMeHTarmu B cepe MN>* [16];

* COCTaBJICHHE PEHTHHTA BY30B MO KaYE€CTBY IMOA-
TOTOBKH CIICNUAINCTOB B obmactu NI,

* pemieane OeneparbHOTO YIeOHO-METOANIECKO-
ro oobeauHeHus (PYMO) o 09.00.00 «MudopmaTika
Y BBIYUCIIUTENbHAS TEXHUKAY PACHIMPUT MEepeyeHb Ha-
MIpaBICHUH IMOATOTOBKY C BKIIFOYCHUEM HAIIPaBICHUS
MOJITOTOBKH B OakanaBpuare no N,

* MaccoBO€ MOBBIIICHHE KBaTH(UKALIMH TPEToja-
Barejeii mo teme MU,

* BBeleHHE B 0Opa3oBarenbHbIe Tporpammbl (OIT)
BCEX CTYACHTOB AUCIUILIMHBI 1o u3yuenuto MU (8 HUY
MI'CY pucuuminuHa «OCHOBBI UCKYCCTBEHHOI'O UHTEJI-
JICKTa B CTPOUTEIILCTBE) PEaTN3yeTCs IS BCEeX HaIlpaBIIe-
HUI IOATOTOBKY OakasiaBpuara yHuBepcurera ¢ 2023 1.)
[24-271;

* passutne nporpamm «I{ndpooii kadenpbr» yHH-
BEpCUTETA B YacTu ucroiibzoBanusi MU B ctpoutenscTee
[24];

 peamm3anys 10 mporpaMm o pa3IHYHBIX acleKTaxX
npumeHeHuss MU B IpoeKTUpOBaHUU, CTPOUTEIILCTBE,
AKCIDTyaTalld B paMKaX JIOTIOTHUTEIFHOTO TPOdeccro-
HaneHOTO 00pazosanus (AI10) HUY MI'CY [24];

 otkpeiTre OIT 08.04.01 «CTpouTensCTBOY, Mpo-
(unb «VICKyCCTBEHHBIH MHTEIUICKT B CTPOUTEIECTBEY
(mepBoIif BeTyck B 2026 1) [24];

* yuactue uccnenosareneiit HUY MI'CY B mexy-
HAPOIHBIX KOH(MEPCHIUAX U MyOIUKAIHS PE3yIbTaTOB
nccienoBaHuii B obmactu mpuMmeneHust I B HaydHBIX
KypHasIax;

* npoBenieHue exxeroqaoi omumMmuazsl M. H.C. Crpe-
menkoro ¢ mpoduineM «VCKyCCTBEHHBIH WHTEIIIEKT
B CTpoUTENbCTBE» Mpu noanepxke MT-nuaepos orpaciu
[24];

 BceoOmmii mHTEpec obIIecTBa (CTYIEHTOB, Tpe-
MojiaBaTesel, OTPACIIEBBIX JIUIEPOB) K HCIOIb30BAHUIO
METO/I0B U TexHonorui M.

3a mocneaHNe TPU Tofa COoAepIKaTelabHas 4acTh
BKP nperepniena usmenenus. Ilpexxae Bcero HameTuics
TPEHJI K MOUCKY d(PPEKTOB (IKOHOMUICCKUX U ONTHMHU-
3aIlMOHHBIX ) 0T puMeHerns: 1 B cTtpouTenbcTBe. ITO
MO3BOJISIET M3y4aTh BONPOCHI, CBI3aHHBIC C METOANYE-
CKUM M HOPMaTHBHBIM oOecrieueHreM TexHonoruid MU,
(hopMHUpOBaHHEM aTAaCETOB, aHAIM30M OONBIINX JaH-
HBIX. TemaTrka Takux paboT — pa3BHUTHE METOMIOB MPO-
€KTHPOBAaHUS U PacueTOB, COBEPIIEHCTBOBAHUE METO/IOB
yIpaBIeHHs, OIleHKa d3PPeKTUBHOCTH TpuMeHeHus 1IN
B cTpoutenbeTBe. BKP o0ydaromuyxcst BKITIOYarOT B ceOst
pemeHus no BHeapenuto MU B mpouecchl cTpouTess-
HOU JIESATEIFHOCTH Ha PA3HBIX ATaNax KU3HEHHOTO ITHK-

J1a 00beKTa KaluTAILHOTO CTPOUTENBCTBA )KU3HEHHOTO
rukia (JKL[) o6BeKTOB KamMTaIbHOTO CTPOUTEIHCTBA
(OKC).

Ilenp aHanu3a — oueHKa ypoBHs BHeapeHus M
B BKP obyuarommxcs, onpeaeneHne KIFOYeBBIX METO-
JIOB, TEXHOJIOTUH U CEPBUCOB, UCIONB30BaHHBIX B BKP,
olpeiesieHue NepcrnekTuB npumenenus I B o0yuennn
CTYACHTOB, OBBIIIEHUE Y(P(PEeKTHBHOCTH 00pa30BaATEIH-
HOTO TIporiecca, (opMupoBaHue akTyarbHBIX TeM BKP
¢ yueroM meronos M.

MATEPHAJIBI U METO/JAbI

IIpoBenen ananus tematuk BKP na npenmer uc-
nosib3oBaHus MeronoB MU st pemenust 3amad npo-
(heccnoHaIbHOM AEATENFHOCTH B Chepe CTPOUTENIBCTBA.
ITepnon nccnenoBanms — ¢ 2023 mo 2025 1. Mcxonnbie
naHHble st ananmza— BKP crynenToB kadenpsr naop-
MaIMOHHBIX CHUCTEM, TEXHOJOIMH M aBTOMaTH3aluu
B CTPOUTENIBCTBE MO HATIPABJICHNSIM TTOTOTOBKH:

* 09.03.01 «MHOpMaTHKa W BBEIYHCIUTEIbHAS
TexHUKa» (OakanaBpuar);

* 09.03.02 «MubpopMaOHHBIE CHCTEMBI M TEXHO-
norumy (OakajgaBpHar);

* 09.04.01 «Mudopmaruka ¥ BBIYUCIHUTEIbHAS
TEXHUKa» (MarucTparypa).

Mopens pa3sutus OI1 Ha TeKymii MOMEHT, BKITIO-
YalOUIMX TEMATHUKH, AUCIUTUTIHBI U aJlTOPUTMBI TEXHO-
noruii UM, mokazana Ha puc. 1 [28-30]. Peanusyemsrit
moaxox (OPMUPYET MPEAITOCHUTKA BEIOOpa 00y9aroIIi-
mucst TeM BKP, cBsi3aHHBIX ¢ BHEIpEHUEM B OTpacib
texHosuoruii M.

OTnenpHOTO BHUMAaHUS TPeOyeT AUCKyCCHs O Ha-
YUHBIX CIIEIUAIBHOCTSIX TIPOrPaMM acTIUPAHTYPEI B 00-
nactyu pazsurus texHosoruil MM. B pamkax texuuue-
CKHX CIIeI[HAIIEHOCTEH B 00JIACTH cTpouTenbeTBa 2.1.
«CTpOHTENBCTBO U apXUTEKTypa» €CTh CIICIUAIBHOCTD
2.1.14. «YupaBieHne )KU3HEHHBIM IUKIOM O0BEKTOB
CTPOUTENIECTBA», B KOTOPOH 3aTparnBaroTCs BOIPOCHI
YTIpaBJIeHUs JaHHBIMH U TIPOLIECCAMH, HO 3TH aCHeKThI
HE SIBJISIIOTCS TVIABHBIM (DOKYCOM CIIEIMAIbHOCTH, HCKYC-
CTBEHHBIH MHTEIJIEKT TaM OTPa)KeH HESBHO, B 001acTH
CHCTEM TIO[ICPKKU M IPUHSTHUS PEHICHUH. DTO 3HAYUT,
YTO CTPOMTEIH HE TOTOBST UCCIIeIOBaTENeH-pa3padoTiu-
KOB MH(OPMALIMOHHBIX CHCTEM M aBTOMaTH3UPOBAHHBIX
CHCTEM YTIPaBIICHUS, TIOCTPOCHHBIX HA TEXHOJOTHIX
WU, ¢ niryOOKMMU 3HAHUSIMH TIPOLIECCOB CTPOUTEIHCTBA.
OOr1mast 1y1st Bcex oTpaciield u o01acTe 3HaHui rpyIia
creranbHOCTel — 2.3. «HpOpMannOHHBIE TEXHO-
JIOTUH ¥ TEIEKOMMYHHUKAIUN» PACKPHIBACT OT/EIIbHbIE
BHEOTPACIIEBBIC ACIEKTHI U TOAXOJbI 110 BHEIPECHUIO
texnonoruii IW. B cienmansroctr 2.3.1. «CrcteMHbIi
aHaJn3, ynpasieHne 1 00padoTka MH(OPMALUH, CTaTH-
CTHKa» PACKPBIBAIOTCSI METO/IbI M aITOPUTMBI PEIICHHUS
3aj1a4 CUCTEMHOTO aHaJIN3a, ONTUMH3ALNH, YIIPABICHHUS,
MPUHATHS pemeHni, 00padboTku mHpopmanuu u NUU.
B cneuunansHoctu 2.3.3. «ABTOMaTH3anus U ymnpas-
JICHHE TEXHOJIOTHYECKUMHU IPOLecCaMi U MPOU3BO/-
CTBaMM» €CTh TeMa «MeTOI0I0T s, HAyYHBIC OCHOBBI,
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CpPEe/CTBA ¥ TEXHOJIOTHH TOCTPOCHHS aBTOMaTH3UPOBAH-
HBIX CHCTEM YIPABJIECHUS TEXHOJOTMYECKUMH MpPOIieC-
camu (ACYTII) u npousBoncreamu (ACVYII), a Takxe
TEXHUUYECKOH MoAroToBkoii nponssoactea (ACTIIIT)».
B cneunansnoctu 2.3.7. «KomnbroTepHoe MOaEIupo-
BaHNE M aBTOMATH3aLHUs IPOSKTUPOBAHUS) CONEPIKUT-
csl 3a/1aua pa3pabOTKH HAyYHBIX OCHOB IOCTPOCHUS
KOMIIJIEKCA CPEACTB CHUCTEMBl aBTOMATH3MPOBAHHOTO
npoektuposanusi (CAIIP), Bxirovaromero napopma-
LUOHHOE, MaTeMaTU4eCcKoe, JMHIBUCTHUECKOE, METO-
MUYECKOe, TEXHUIECKOe, IIPOTpaMMHOE 0OecIieucHHe
(ITO) menpeprIBHOI HHPpOpPMATOHHOH moaep kkn JKL]
MPOEKTHPYEMBIX OOBEKTOB, U B 3TOH CIEIHAIBLHOCTH
paccMarpuBaroTCs apyrue mudposbie Texuomoruu (MU,
VR, annutuBHbIe TeXHONMOTHK). B cietmansHocty 2.3.4.
«YmpaBieHle B OpraHU3alMOHHbBIX CHCTEMAax» UMEeTCs
TEeMaTHKa pa3pabOTKH METOJOB M AJITOPUTMOB MHTEJ-
JEKTYaTbHOHN MOMICPKKU TPUHITHS YIIPABICHICCKUX
pelIeHni B OpraHM3alMOHHBIX cCUCTEMax. B cnenuaib-
HocTtH 1.2.1. «VIcKyCCTBEHHBIN MHTEIUICKT W MAIITIHHOE
oOy4eHue» HarpaBlieHHUs MCCIIEI0BaHMs 3aTParuBaioT
€CTECTBEHHO-Hay4YHble OCHOBBI U MeTonbl MU, He kaca-
I0TCSI OTPaCIIeBBIX 0coOeHHOoCcTel. OTCYTCTBHE CHCTEM-
HOTO HAy4YHOTO MOAXOAA AJS pean3allid MOUCKOBBIX,
(hyHIaMEHTABHBIX U MIPUKJIATHBIX UCCIICIOBAHUHA B 00-
sactu pazButust UM B cTpoUTENBCTBE 3aMEIIISET TEMIIbI
pocTa CTPOUTENBFHON OTPACIIH B LIEJIOM, TaK KakK HE TOo-
3BOJISIET OMEPATHBHO aJalTHPOBATh CUCTEMY paszerne-
HUS TPY/Ja B CTPOUTENIBCTBE C YUETOM YKe UMEIOIIUXCS
TEXHOJIOTUH UCKYCCTBEHHOTO UHTEJIEKTa, BO3HUKAIOT
pa3posnenHble I pemenns, KoTopbie GOpMUPYIOTCS
OTJENEHBIMH TOJB30BATEISIMA, B OTACIHHBIX OpTaHH-
3alMsIX, 0 OTAEILHBIM 00bekTaM. CIieICTBHE DTOTO —
OTpaHHYCHHBIE BO3MOXKHOCTH IO CTaHIAPTU3AINH TIPO-
I[ECCOB, OTCYTCTBHE KaKUX ObI TO HHU OBLJIO CHCTEMHBIX
HOPMAaTHUBHO-TEXHUUYECKUX U HOPMATHUBHO-TIPABOBBIX
JIOKyMEHTOB.

B nacrosiem uccienosannu BKP ucmons3oBanbl
METOJIMKH TI0 OIIEHKE PEIICHUH, B KOTOPBIX TPUMEHSIOT-
cst texuonmorun N2, Ha ux ocHOBe ChopMyITHPOBAHBI
KpHUTEepHH OLIeHKH BHepenus: metogoB MU B BKP 00y-
yaroruxcst. OLeHka ypoBHs 1 mporpecca BHeApenust 1N
MPOBOJIUTCS C IOMOIIBIO CIEAYIOIINX OKa3aTeNei:

* 1107151 cTyzieHToB, npumMensitonmx M1 B BKP;

* u3MeHeHne ypoBHs BHeapeHus U mo romam;

* JI0JIS1 CTYZEHTOB, ucnonb3yromux MU B paspese
HamnpaBJeHUH TOATOTOBKU M YPOBHS oOpa3oBanus (0a-
KaJlaBpHat, MarucTparypa);

2023 .
13

2024 1.

129

Puc. 2. 3menenne ypoBus BHenpeHus VU mo rogam

 nons BKP, npumenstronx MU B paspese craguii
KL OKC;

* nons BKP, ucnonesyronmx MU B pa3zpese TexHo-
JIOTHH.

Onpenenens! TexHonoruu UM, xotopsle yuuThIBa-
Jwck npu perrenny 3anad BKP oGyuaromumxcs:

1. MammnuHoe oOyuenune (ML) (knaccudukarys,
MIPOTHO3UPOBAHNUE).

2. Kommeroteproe 3penue (CV) (neTekuus, uiacH-
TUdUKaIys).

3. Hetiponnsie cetn (NN) (knaccupukamms, mpo-
THO3MPOBaHHE, aHAIU3 BPEMEHHBIX PSIJIOB).

4. T'eneparusubiit U (GenAl) (renepamust m306pa-
JKEHHH, TEKCTa, BAPHAHTOB).

5. Data Science (DS) (ananu3 manabix, Bl-cuc-
TEMBI).

6. Poboruzauus (BOT) (00Thl, BUpTYanbHbIE MO-
MOIITHUKH).

7. Honnepxxka npunatus pemenuit (ITIP) (akc-
TIEPTHBIEC CUCTEMBI, CEMAaHTHUECKHIE CETH, 0a3bl 3HAHUIA ).

8. Obpabotka ecrecTBeHHOTO si3bIKa (NLP).

9. DBOJIONMOHHBIE ANTOPUTMBI (TCHETHYECKHUN all-
TOPHUTM ISl ONTUMH3AIINH).

Beenensr 6 ypoBHeit ucnonb3oBanust MU (He cuu-
Tast TeHEpaIrIo 1 poBepKy Tekcta BKP):

0. Oocyxaenne 3(h(HeKTUBHOCTH/TIEPCIICKTHUB TIPH-
MeHenus M.

1. ITocTanoBka 3a1aun ucnonb3oBanus 1.

2. Ucnonp30BaHne MEXaHU3MOB XpaHEHHUS 1 00pa-
00TKH OOJIBIIOTO KOJIMYECTBA HH(OPMAIIUH (J]ATACETOB).

3. Ucnonb30BaHne TOTOBBIX PELICHUH C TPUMEHE-
nuem UN.

4. Coznanne moxenu MU u ee anpobGarmust (¢ uc-
nosnb3oBaHueM Onbnmorek MeronoB MM n nporpamMmu-
pOBaHUsA).

5. PazpaboTka aBTOMaTH3NPOBAaHHOW CUCTEMEI C TIPH-
menenneM MU un ee anpobanust.

PE3VJIIbTATHBI

Ha puc. 2, 3 npencraBneHsl pe3yabTaThl aHAIN3a
B COOTBETCTBHHU C YCTAHOBJICHHBIMH KPUTEPUSIMU OLICH-
ku. Honsg BKP B 2025 1., B KOTOPBIX IPUMEHSIOTCS TEX-
nosoruu MU, Bospocia g0 30 %. K 2025 r. gomns 00-
y4aloMuXcsl Ha MporpaMMax OaxaiaBpuara, KOTOpbIe
ucnoib3ytoT TexHonorun MU B paspese pemeHus oT-
pacIieBbIX 3a/1a4, MPEBBICHIIA T0JTI0 00OYJarOIIUXCS MarH-
cTparypsl, npuMensitoux MU B 3agauax. 910 roBOpUT
0 POCTE KPUTHUYECKON MacChl 00yJaroIuXcs, I KOTO-

2025t

30 54
' 10 % 15 % 30 %
201 178
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Puc. 4. Ilpumenerne MU B paspese craguii XKL OKC

pbix TexHonorun MM ciyxaTr peanbHbIM UHCTPYMEH-
TOB pa3BuTHA. Eciu roBoputs o cragusax JKIL| oObekra,
To pokyc BKP, rme pemarorcs 3agaun ¢ mpuMeHEHHEM
texnonoruit UM, cmectuiics ¢ 2023 . ot craguu mpoex-
TUPOBAHUSA K CTaJAUU CTPOUTENbCTBA. OTAENBHO BaXKHO
MOAYCPKHYTh HeOOIbIIONM 00beM BKP, 3aTparusaroruii
CTaJIMIO SKCITyaTalllk 00BEKTA, YTO 0OYCIIOBICHO CITOXK-
HOCTBIO ITONCKA OTKPBITHIX JAHHBIX [UIS aHAIN3a Jes-
TENLHOCTH 00BEKTA Ha 3TAlle €r0 IKCILUTyaTaInH.

Ha puc. 4, 5 npuBeieHO KONINYECTBEHHOE pacIpe-
nenenrie BKP no texnonorusm MU n no ypoBHAM wuc-
nonb3oBanus Texuonoruit MN. O6cyxnenne 3¢ hexTus-
HocTu/mepcriekTiB npumenenus U B 2025 . Benmerces
B KaXKI0H paboTe, TIe HCIONb3yroTes TexHomoruu NI,
[TocranoBka 3amgaun ucnonszoBanust M mokaspiBaer
YPOBEHb HCCJIE/IOBATENILCKOW ITyOUHBI B ITPOBEACHHOM
pabote, Takue poeKThl NosBIsIoTes ¢ 2024 1. [Tpume-
HEHHE MEXaHU3MOB XpaHEHUS U 00paboTKH OOIBIIOTO
KOJIMYecTBa MH(OPMAIHMH (aTaCETOB) MAJIO 3aTparuBa-
ercst oOyyatommmucs B pamkax BKP, xots gannas npo-
OnemaTHKa SIBISICTCSI KPUTHYECKH BAXKHOM B paspese
pa3BHUTHsI CHCTEM OOJIBIIMX JAHHBIX B CTPOUTEILCTBE,
B PaMKaX TEXHOJIOTHI MH(OPMAILIMOHHOTO MOJEINPOBa-
HUS ¥ POPMHUPOBAHUA I (PPOBOIT HHPOPMAITHIOHHON MO-

214

Crpoiika DKcIuTyaTanus

Jieitd, IM(POBBIX TBOHHUKOB OOBEKTOB U B JTAJIbHEHIIICM
B HCIIOJIb30BAHUH IU(POBBIX TEXHOJIOTMH Ha CTAIUU
9KCIUTyaTauuu. JIaHHBIN acleKkT CcaeayeT IpoaHaIu3upo-
BaTh C IENBI0 YCUIICHHS AUCIUILTIH PO(ECCHOHATBHOTO
ukia B pamkax OIl. YpoBeHs 3 moka3bIBaeT UCTIONB30Ba-
HHe TOTOBBIX perieHuii ¢ npuMeneHrem M B BKP, nons
TakuX padoT Moka He3HaynuTeNNbHa U B 2025 T. CHU3MIIACh
o cpaBHeHHIO ¢ 2024 . DTO NHIITb MOTISPKUBACT HECH-
CTEMHOE Pa3BUTHE TaKWX PELICHMIT B paMKax MpOrpaMM-
HOTo 00ecIeueHHs], a TAKKE YPOBEHB JIOCTYITHOCTH TAKOTO
IO st viccnenoBaHmiA, 00YYArOIINXCS U MOJIb30BaTEIICH
B 1iesioM. 3ameTeH poct 3a1ad B BKP B 2025 1. mo Tema-
THKe co3nanms moaeny VU u ee ampoOarwm (C MCrob30-
BaHHEeM OnOmoTex MetonoB MU u mporpaMMupoBaHus),
9TO TOBOPUT 00 UMEIOIIEMCS 3a/1eJ1e 00yJarONUXCs K 9Ta-
Iy JTUIUIOMHOIO IIPOEKTUPOBAHMsI, KOTOPBII MOSIBIIAETCS
npu ocBoeHnu auctrina OI1. TTonoxkutensHas auHa-
MHKa TaKKe BUHA [IPU aHAIN3€ YPOBHS 5, TIPEACTABICH
poct xonmdectBa BKP, B koTophIx Benercs pa3paboTka
ABTOMaTH3UPOBAHHOM cHCTeMBI ¢ mpuMeHenneM VU u ee
arpoOaryis, YT0 KPUTHUECKU BaXKHO JUIsi (JOPMUPOBAHHMS
CHCTEMBI pa3/IeNiCHHs TPY/Ia B OTPACIIH B IIEJIOM.

Anamms texnonoruit N (puc. 6), KoTopble y4u-
TBIBAJIMCH ITpH pernieHnn 3a1ad BKP oOydarommxcs, mo-
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Komnyectso BKP

m 2023 m2024 w2025

Puc. 5. Yposuu npumenenust U1

KazaJ HanOONBIINY WHTEPEC M YPOBCHb OCBOCHUS TEX-
HOJIOTHH MammHHOTO 00y4enus (MO) st peanuzanun
3a/1a4 orpaciu. Jlanee 1o nmomysisipHOCTH CIEAYIOT 3a-
JTa4M JETEKIMHA 0O0BEKTOB U Ae(PEKTOB, T.C. IPUMCHEHHE
TEXHOJIOTUI KOMIIBIOTEPHOTO 3peHus. McnonszoBanue
HEHPOHHBIX CeTel U TeHEPaTHBHBIX TEXHOJIOTHUH MPe-
CTaBIsAIOT oAuHaKoBbIM uHTEpec B BKP B mocnennue
3 roga. Taxoke pacrer nonst BKP B pemennu 3ana4 ¢ mno-
MOIIIBIO TEXHONIOTUH 1o Data science u podoTH3aIu
B acTH ()OPMUPOBAHII OOTOB — BHPTYAIEHBIX IIOMOIII-
HUKOB Ha paznuuHbix ctaausax JKII oObekra. B sBHOM
BuJie 00paboTKa ectecTBeHHOrO si3bika (NLP) nmprumens-
ercs B orpaHnueHHOM kommmdectBe BKP, ogaako ucmomns-
3yeTCsl TakoKe MPH CO3IAaHUN OOTOB — BHPTYAIBHBIX TI0-
MOIITHUKOB.

DS

GenAl

Puc. 6. Texuonoruu U

5 =1 = = III Ill III
1 2 3 4 5

Howmep ypoBHs

Oco0bIil HHTEpEC MPEACTABISIOT PabOTHI, B KOTO-
PBIX UMeeTCs pa3padoTKa aBTOMATH3HMPOBAHHON CHCTEMbI
¢ npumenenneM MU u ee anpobanust. [lanee npuBeneHsl
HEKOTOPBIE 331a4M CTPOUTENILHOM OTPACIu, PELIEHHE KO-
TOPBIX aBTOMATHU3UpPYyeETCs ¢ npuMeHeHueM MI:

* TeHepanus INIAaHUPOBOK TOPOACKUX TEPPUTOPHIA;

* KOHTPOJIb TEXHUKH O€301TacCHOCTH;

* KOHTPOJIb Ae(EKTOB B OETOHHBIX KOHCTPYKIIHSX;

* YIIpaBJICHHE CTPOUTEIBHBIMU 3aIacaMu;

* CTPOMTEJNIBHBIH KOHTPOJIb 32 CTPOUTEILHO-MOHTAX-
HBIMH pabOTaMH B PeXKUME PeajbHOTO BPEMEHH;

* MPOEKTHPOBAHUE U JU3aiH 00bEKTa;

* CO3/1aHME T'OJIOCOBOTO ACCUCTEHTA B MHTEIUIEKTY-
QJIBHBIX CHCTEMaX MHOTOKBAPTHPHBIX JOMOB;

* ONTHUMM3ANMS JBHKEHUS CTPOUTEIILHBIX OpHTa;

m |
-2
m3
m4
m S5
=6
m7
m 8
m9

215

(6G) | HOALIGG G WOJ fyi5eneeaqs eusen



rarIMTONLCTBS: Ty 16, BhINYCK 1(59)

O.H. Ky3uHa, E.B. MUanamoea

* MOHHUTOPHHI pabOThI CTPOUTENILHON TEXHUKH;

* TIPOTHO3MPOBAHKE COCTOSHUSI HHKEHEPHOT0 000-
pyIOBaHUs,

* IPOTHO3UPOBAHUE CTOMMOCTH, HPOIOJIKHUTEIb-
HOCTH CTPOUTENBCTBA.

3AKJTIOYEHUNE

Pesynbrarsl aHam3a MokaspIBatoT IIOCTOSHHYIO TEH-
JICHITMIO TTOBBIMICHUS 3aMHTEPECOBAHHOCTH CTY/ICHTOB
u nperiozaBareneii B npumenennu MU s perenust 3amad
poecCHOHANBEHOHN NeATeTFHOCTH B Cpepe CTPOUTEIh-
crBa. B Teuenne tpex net noist BKP, B koTophix 06cyxna-
etcst ucrionb3oBanue MU, ysenmmuunack ¢ 10 1o 30 %.

Hawubornee BocTpeOOBaHHBIMIE ¥ IIOHATHBIMHU TEXHO-
sorusimu U siBnisitorest MO 1 KOMITBIOTEPHOE 3pEHUE.

Hawnbonplree Koan4ecTBO pelieHnii 3a1aq ¢ mprumMe-
neanem NN cootserctyet XKL OKC — cTpouTenscTBo.

Exeronno ysenuuuBaercs koauuecTtso U 1o BKP,
B KOTOPBIX pa3padaThIBaeTCsl aBTOMaTU3UPOBAHHAS CH-
cTeMa ¢ BKJIFoueHueM MeTtonoB 1.

3ameTHo, uto B BKP Hampasnenus 09.03.02 «U1n-
(hopMaIMOHHBIE CHCTEMBI M TEXHOIOTHI MAJIO UCIOJTb-
3ytoT U mns pemmenns 3amaq pa3paboTKi aBTOMaTH3HU-
poBaHHBIX cucTeM ymnpasieHus (ACY) opraHu3zaium,
HO MHTEPEC yXKe MOSBHIICS.

B Hacrosiiiee BpeMst onpe/iesieHbl TeMbI M 33/1aHHs
quia BKP nanpasnenns 08.04.01 «MckyccTBEeHHBINH HH-
TEIDIEKT B CTPOUTETHCTBEY (BBITYCcK 2026 T.).

[Ipmmepnsie Tembr BKP Obumn chopmynupoBaHb
JUIs IpOpabOTKK OOYHaIOMIMMHUCS B paMKaX MPaKTHK.
Onu KacaroTcs pa3pabOTKU MHTEIJIEKTYaIbHON CHCTe-
MBI TIOJICPKKH TIPHHSATHS PEILICHUH MPU POEKTUPOBa-
HHUH CTPOUTENBHBIX O0OBEKTOB Ha OCHOBE MeTonoB MO,
rcnonb3oBanus MU 1t aHanu3a NpoeKTHBIX peLIeHui,
OINITUMH3AIMY KOHCTPYKTUBHBIX 3JIEMEHTOB M CHHKCHHUS
CTOMMOCTH CTPOUTENBCTBA, Pa3pabOTKH HHTEIUICKTYallb-
HOW CHUCTEMBI ITPOTHO3UPOBAHUS CPOKOB U CTOMMOCTH
CTPOHTEIILCTBA C TIOMOIIBIO0 METOIOB TITyOOKOT0O 00yUe-
HUS, pa3pabOTKH U(POBOTO JBOHHUKA CTPOUTEIHEHOTO
o0bekTa ¢ mHTerpanuei moaeneit I s MmoHuTOpHHTa

u ynpasienus XKL 3manus, NCHONIB30BaHUS TCHEPATHB-
HOro npoexkrupoBanus u M ajis aBromarndeckoil rexe-
pauuyu apXUTEKTypPHO-KOHCTPYKTUBHBIX PEIICHUN KH-
JBIX 371aHNH, Pa3pabOTKH CUCTEMbI HHTEIUIEKTYaIbHOTO
aHaJIN3a PUCKOB P PeaH3aIii CTPOUTEIBHBIX ITPOEK-
TOB HA OCHOBE 00PabOTKH HECTPYKTYPHPOBAHHBIX JaH-
HBIX (JJOTOBOPBI, OTUETHI, EPENNCKa), aBTOMaTHU3aINN
COCTaBJICHUSI CMETHOHN JIOKYMEHTAIIMH C TIPUMEHEHHEM
texHonoruid UM m 0O6paboTKH €CTECTBEHHOTO S3bIKa,
pa3paboTKK CHUCTEMBI MPEIUKTHBHOTO 00CTY)KHBAHHS
CTPOUTENBHON TEXHUKH Ha OCHOBE aHAIM3a TENEMETPUU
u MetogoB UM, HHTENNeKTyalbHOTO aHallu3a YHEePro-
3¢ GEKTUBHOCTH 3/1aHKH ¢ ucoik3oBanreM VU u nan-
HbIX ¢ loT-gaTumnkoB, npumeHenust MU juist ontumuzaniu
JIOTUCTHKH U YIPaBJIEHUS CTPOUTEIBHBIMU MaTepUalaMu.

OcHoBHbIe MTpoOIeMsbl ucnoab3oBanus M 8 BKP
00yYarOIINXCSI:

* OTCYTCTBHE OTKPBITHIX JaHHBIX B chepe cTpou-
TEJIBCTBA;

* JI0OCTOBEPHOCTb BXOJHBIX IaHHBIX U MOITyIEHHBIX
PE3yNbTaToB;

» HeoOxoamMocTh nHTerparmu U ¢ cymecTByro-
MMM CPEACTBAMU aBTOMATH3aLNH;

* HEJOCTATOYHBIC OIBIT ¥ KBATH(HUKAIHS KapOB
(xaKk mpenomaBaTemneil, Tak 1 00yJaroIIuXcs);

* CIO)XKHOCTh MHAWBUIYaJIbHON PabOTHI 110 cOOpy
Y TIOBBILICHHUIO KayecTBa MH(POPMAIIMHU, CO3/1aHHIO MO-
nemm MY, nio ee o0yuenuro 1 Bepu(UKaImy;

* HEJOCTaTOYHBIN OIBIT OTPACIU CTPOUTEILCTBA
B npumeHenun MU [31].

B kauecTBe nepcrneKTUBHBIX HalpaBlIEHUH Hccie-
JIOBAHMSI MOYKHO OTMETUTh:

* M3y4YeHHE OIbITa POCCUUCKHUX U 3apyOEKHBIX
CTPOMTENBbHBIX OpraHu3alui 1o npumenenuro MU;

* (opMyIMpOBaHUE 33/1a4 B U3BICKAHHUSIX, TPOCKTH-
POBaHHHM, CTPOUTENIBCTBE, IKCILTyaTarun 1 cHoce OKC
1 TIOITOTOBKA JAHHBIX IS X perieHus cpeactsamu M

* pa3BUTHE MOJIENeH, MEeTO/I0B U TexHosoruit M st
MPUMEHEHUSI B CTPOUTENBHON OTpaciu (B TOM 4YHCIIE
C Y4ETOM HETIONHOTHI ¥ HEYETKOCTH JAHHBIX, BEPOSIT-
HOCTHBIX (p)aKTOPOB M PUCKOB) [32].
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INTRODUCTION

A distinctive feature of final qualification projects
(FQP) in undergraduate and postgraduate higher educa-
tion programmes at Moscow State University of Civil
Engineering (MGSU) in the fields of study 09.04.01
“Computer Science and Computing”, 09.03.02 “Infor-
mation Systems and Technologies™ lies in the application
of information technology (IT) to solve problems relating
to the design, construction and operation of facilities for
various purposes. As a rule, final qualification projects
under the master’s programme must include a research
component and are subject to review by IT specialists
working in the fields of construction and IT.

The construction industry regulator, like the digi-
tal development regulator, pays particular attention to
the use of artificial intelligence (AI) methods in vari-
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ous sectors of the economy’ %3, The application of Al
in the preparation of students’ final qualification proj-
ects is discussed in a number of articles by university
lecturers [1-4]. It is noted that “students at Russian
universities are increasingly using Al technologies in
the learning process, which is in line with a global trend
reflecting the growing role of Al in the paradigm shift in
higher education” [2—12]. Great importance is attached

! Index of Intellectual Maturity of Economic Sectors, Social Sec-
tors and the Public Administration System of the Russian Fed-
eration: Analytical Report. Moscow, 2023. URL: https://ai.gov.ru
2 Methodology for assessing the penetration of Al in the construc-
tion industry. URL: https://www.minstroyrf.gov.ru/docs/377130/
3 Ranking of universities by the quality of training in the field
of artificial intelligence, Al Alliance. 2023-2025. URL: https://
rating.a-ai.ru/#rating
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to the issue of generating thesis text. “When preparing
final-year projects, it is possible to use online services
that employ artificial intelligence technologies for col-
lecting and processing information and solving various
tasks. Each such service usually specializes in a specific
field: speech recognition, image processing, machine
translation, text and code generation, and others” [3].
The ethics of using Al in the preparation of student work
is often a topic of discussion [5—8]. Foreign articles also
analyze the opportunities and risks of using generative
Al in education [10, 11]. A number of researchers assess
the effectiveness of Al use by university students when
writing bachelor’s degree theses [13]; the regulatory
framework for the use of generative Al tools in research
work is examined; a review is conducted of pedagogi-
cal studies describing experiences of using Al to solve
research problems!, proposals are formulated for regulat-
ing the use of generative Al tools in bachelor’s and mas-
ter’s theses by students studying “Linguistics” and
“Teacher Education™. The state standard establishes gen-
eral provisions for the implementation of the functional
subsystem at the stages of creating academic publica-
tions in the field of education and science, including with
the involvement of students, and also describes the Al
systems designed to ensure its operation, and defines op-
tions for using Al technologies to solve problems arising
in the course of research activities in the field of educa-
tion, for example in the fields of pedagogy, educational
law and the economics of education* [14-16].

However, the greatest interest lies not in the cre-
ation of content in students’ work, but in the application
of Al technologies to address the challenges of students’
professional activities® [1, 9, 17-23].

The subject of this study is the application of Al in
final-year projects to automate the resolution of construc-
tion-related tasks, including construction management,
for which the use of Al methods and technologies must
be presented and justified.

The prerequisites for the implementation of Al in
solving students’ final qualification work tasks are:

* the development of regulatory, legal and technical
documentation in the field of AI>*[16];

* the compilation of a ranking of higher education
institutions based on the quality of training of specialists
in the field of A%;

* the decision of the Federal Educational and Meth-
odological Association (FEMA) for 09.00.00 “Computer
Science and Computing” to expand the list of study pro-
grammes to include a bachelor’s degree programme in Al;

» widespread professional development for lectur-
ers on the subject of Al;

4 GOST R 71657-2024. Artificial intelligence technologies in
education. Functional subsystem for the creation of scientific
publications. General provisions.

5 GOST R 70949-2023. Artificial intelligence technologies in
education. Application of artificial intelligence in research ac-
tivities. Options for use.

* the introduction of a course on Al into the cur-
ricula of all students (at the Moscow State University
of Civil Engineering, the course “Fundamentals of Arti-
ficial Intelligence in Construction” will be offered across
all undergraduate programmes from 2023) [24-27];

* development of the university’s “Digital Depart-
ment” programmes regarding the use of Al in construc-
tion [24];

» implementation of 10 programmes on various
aspects of Al application in design, construction and op-
eration within the framework of additional professional
education (APE) at MGSU [24];

* launch of the 08.04.01 “Construction” education-
al programme, specializing in “Artificial Intelligence in
Construction” (first cohort in 2026) [24];

* participation of MGSU researchers in interna-
tional conferences and publication of research findings
on the application of Al in scientific journals;

* holding an annual competition named after
N.S. Streletsky with the specialization “Artificial Intel-
ligence in Construction” with the support of IT industry
leaders [24];

» widespread interest among the public (students,
lecturers, industry leaders) in the use of AI methods and
technologies.

Over the past three years, the content of final-year
projects has undergone changes. Above all, there has
been a growing trend towards investigating the benefits
(both economic and optimization-related) of applying Al
in the construction industry. This enables the study of is-
sues related to the methodological and regulatory frame-
work for Al technologies, the creation of datasets, and big
data analysis. The topics of such theses include the de-
velopment of design and calculation methods, the im-
provement of management methods, and the assessment
of the effectiveness of Al application in construction. Stu-
dents’ final theses include solutions for the implementation
of Al in construction processes at various stages of the life
cycle of capital construction projects.

The aim of the analysis is to assess the level of Al
implementation in students’ final-year projects, identify
key methods, technologies and services used in these
projects, determine the prospects for applying Al in stu-
dent education, enhance the effectiveness of the educa-
tional process, and formulate relevant topics for final-
year projects taking into account Al methods.

MATERIALS AND METHODS

An analysis was conducted of the topics of final-year
projects with regard to the use of Al methods to solve
professional tasks in the field of construction. The re-
search period was from 2023 to 2025. The source data for
the analysis consisted of final-year projects by students
of the Department of Information Systems, Technologies
and Automation in Construction in the following fields
of study:

* 09.03.01 “Computer Science and Computing”
(Bachelor’s degree);
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* 09.03.02 “Information Systems and Technolo-
gies” (Bachelor’s degree);

* 09.04.01 “Computer Science and Computing”
(Master’s degree).

The current model for the development of educa-
tional programmes, which includes topics, disciplines
and algorithms related to Al technologies, is shown in
Fig. 1 [28-30]. The approach being implemented estab-
lishes the basis for students to select final year project
topics related to the implementation of Al technologies
in the industry.

The discussion regarding the academic specializa-
tions of postgraduate programmes in the field of Al tech-
nology development warrants particular attention. Within
the technical specializations in the field of construction
2.1. “Construction and Architecture”, there is specializa-
tion 2.1.14. “Management of the life cycle of construction
projects”, which touches upon issues of data and process
management, but these aspects are not the main focus
of the specialization; artificial intelligence is only implic-
itly addressed there, within the field of decision support
systems. This means that construction institutions do not
train researchers and developers of information systems
and automated control systems based on Al technolo-
gies who possess in-depth knowledge of construction
processes. Specialization group 2.3. “Information Tech-
nology and Telecommunications”, common to all sectors
and fields of knowledge, covers specific cross-sectoral
aspects and approaches to the implementation of Al
technologies. Specialization 2.3.1. “Systems Analysis,
Control and Information Processing, Statistics” covers
methods and algorithms for solving problems in systems
analysis, optimization, control, decision-making, infor-
mation processing and Al. Specialization 2.3.3. “Au-
tomation and Control of Technological Processes and
Production” includes the topic “Methodology, scientific
foundations, tools and technologies for the construction
of automated control systems for technological processes
(ACPS) and production (APS), as well as technical prep-
aration of production (TPP automation systems)”. Spe-
cialization 2.3.7. “Computer Modelling and Design Au-
tomation”, includes the task of developing the scientific
foundations for constructing a suite of tools for a com-
puter-aided design (CAD) system, comprising informa-
tion, mathematical, linguistic, methodological, technical
and software (SW) components for continuous informa-
tion support throughout the life cycle of designed objects;
this specialization also covers other digital technologies
(AL, VR, additive technologies). In specialization 2.3.4.
“Management in Organizational Systems” covers the de-
velopment of methods and algorithms for intelligent sup-
port of managerial decision-making in organizational
systems. In specialization 1.2.1. “Artificial Intelligence
and Machine Learning”, research areas address the natu-
ral science foundations and methods of Al, without ad-
dressing sector-specific features. The lack of a systematic
scientific approach to conducting exploratory, fundamen-
tal and applied research in the field of Al development in

construction slows down the growth of the construction
industry as a whole, as it prevents the rapid adaptation of
the division of labour in construction to take account
of existing artificial intelligence technologies; this results
in fragmented Al solutions developed by individual us-
ers, within individual organizations, and for specific proj-
ects. The consequence of this is limited opportunities for
process standardization and the absence of any system-
atic technical or regulatory documents.

This thesis employs methodologies for evaluating
solutions that utilize Al technologies’ 2. Based on these,
criteria have been formulated for assessing the imple-
mentation of Al methods in students’ final course proj-
ects. The level and progress of Al implementation are
assessed using the following indicators:

* the proportion of students using Al in their final-
year projects;

 changes in the level of Al implementation over
the years;

* the proportion of students using Al by field
of study and level of education (undergraduate, post-
graduate);

* the proportion of final-year projects using Al, bro-
ken down by stage of the higher education cycle;

* the proportion of final-year projects utilizing Al,
broken down by technology.

The Al technologies taken into account when solv-
ing students’ final year projects have been identified:

1. Machine learning (ML) (classification, predic-
tion).

2. Computer vision (CV) (detection, identification).

3. Neural networks (NN) (classification, prediction,
time series analysis).

4.Generative Al (GenAl) (image, text and variant
generation).

5. Data Science (DS) (data analysis, BI systems).

6. Robotization (BOT) (bots, virtual assistants).

7. Decision support (DS) (expert systems, semantic
networks, knowledge bases).

8. Natural Language Processing (NLP).

9. Evolutionary algorithms (genetic algorithms for
optimization).

Six levels of Al usage have been introduced (ex-
cluding the generation and verification of thesis text):

0. Discussion of the effectiveness/prospects of Al
application.

1. Formulation of the task for using Al

2. Use of mechanisms for storing and processing
large amounts of information (datasets).

3. Use of off-the-shelf solutions employing Al.

4. Creation of an Al model and its testing (using Al
method libraries and programming).

5. Development of an automated system using Al
and its testing.

RESULTS

Fig. 2 and 3 present the results of the analysis in ac-
cordance with the established evaluation criteria. The pro-
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Fig. 2. Change in the level of Al implementation by year
2023 year 2024 year 2025 year
09.03.01 09.03.01 09.03.01
09.04.01 " 09.04.01 " 09.04.01
09.03.02 09.03.02 09.03.02

Fig. 3. Proportion of students mentioning Al by field of study

portion of final-year projects in 2025 utilizing Al tech-
nologies rose to 30 %. By 2025, the proportion of un-
dergraduate students using Al technologies to solve in-
dustry-specific problems exceeded the proportion
of postgraduate students applying Al to such tasks. This
indicates a growth in the critical mass of students for
whom Al technologies serve as practical tools for de-
velopment. In terms of the lifecycle stages of a facility,
the focus of final-year projects involving the application
of Al technologies has shifted since 2023 from the de-
sign stage to the construction stage. It is also important to
highlight the small volume of final year projects covering
the facility’s operational stage, which is due to the dif-
ficulty of finding open data for analyzing the facility’s
performance during its operational phase.
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Fig. 4 and 5 show the quantitative distribution
of theses by Al technologies and by levels of Al tech-
nology usage. A discussion of the effectiveness/prospects
of Al application in 2025 is included in every thesis that
utilizes Al technologies. The formulation of the task
of using Al demonstrates the level of research depth in
the work carried out; such projects have been appearing
since 2024. The application of mechanisms for storing
and processing large amounts of information (datasets) is
scarcely addressed by students within the context of their
final-year projects, although this issue is critically impor-
tant in terms of the development of big data systems in
construction, within the framework of information mod-
elling technologies and the creation of digital informa-
tion models, digital twins of objects and, subsequently,

2023

Construction Operation

Fig. 4. Application of Al in the context of the life cycle stages of a capital construction project
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Fig. 5. Levels of Al application

in the use of digital technologies during the operational
phase. This aspect should be analyzed with a view to
strengthening the professional cycle disciplines within
the educational programme. Level 3 indicates the use
of off-the-shelf solutions utilizing Al in final-year proj-
ects; the proportion of such work remains insignificant
and decreased in 2025 compared to 2024. This merely
highlights the unsystematic development of such solu-
tions within software, as well as the level of accessibility
of such software for research, students and users in gen-
eral. There is a noticeable increase in the number of tasks
in final-year projects in 2025 relating to the creation of
an Al model and its testing (using libraries of Al meth-
ods and programming), which indicates the groundwork
students have laid for the final-year project stage, ac-
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Fig. 6. Al technologies
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quired through the study of the curriculum’s disciplines.
A positive trend is also evident in the analysis of Level 5,
showing an increase in the number of final-year projects
involving the development and testing of automated sys-
tems using Al, which is critically important for establish-
ing a division of labour within the industry as a whole.
An analysis of Al technologies (Fig. 6) considered in
solving students’ final course projects revealed the great-
est interest in and level of adoption of machine learning
(ML) technology for implementing industry tasks. Next
in popularity are object and defect detection tasks, i.e.
the application of computer vision technologies. The use
of neural networks and generative technologies has shown
equal interest in final-year projects over the last three
years. There is also a growing proportion of final-year
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projects solving problems using data science and robotics
technologies, specifically in the development of bots —
virtual assistants — at various stages of an object’s life-
cycle. Natural language processing (NLP) is explicitly
applied in a limited number of final-year projects, though
it is also used in the creation of bots — virtual assistants.

Particular interest is given to studies that involve
the development of automated systems incorporating
artificial intelligence (AI) and their experimental vali-
dation. The following presents a number of problems in
the construction industry whose solutions are being au-
tomated using Al:

* generating urban area layouts;

* safety monitoring;

* inspection of defects in concrete structures;

* management of construction stocks;

* real-time supervision of construction and instal-
lation works;

* project planning and design;

* creation of a voice assistant for smart systems in
apartment blocks;

* optimization of construction teams’ movements;

* monitoring of construction machinery;

* predicting the condition of engineering equip-
ment;

» forecasting construction costs and duration.

CONCLUSION

The results of the analysis show a steady trend to-
wards increasing interest among students and lecturers in
the application of Al to solve professional problems in the con-
struction sector. Over the course of three years, the pro-
portion of final-year projects discussing the use of Al has
increased from 10 to 30 %.

The most sought-after and accessible Al technolo-
gies are machine learning and computer vision.

The largest number of Al-based problem solutions
correspond to the life cycle of the construction project.

The number and proportion of final qualification
projects in which an automated system incorporating Al
methods is developed is increasing annually.

Itis noticeable that in final year projects in the 09.03.02
“Information Systems and Technologies™ specialization,
Al is rarely used to solve problems in the development
of automated control systems (ACS) for organizations,
but interest has already emerged.

At present, topics and assignments have been de-
fined for final-year projects in the 08.04.01 specialization
“Atrtificial Intelligence in Construction” (graduating class
0f 2026).
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Sample thesis topics have been formulated for stu-
dents to explore as part of their practical placements.
These relate to the development of an intelligent deci-
sion-support system for the design of construction proj-
ects based on machine learning methods, the use of Al
to analyze design solutions, optimize structural elements
and reduce construction costs, the development of
an intelligent system for forecasting construction time-
lines and costs using deep learning methods, the devel-
opment of a digital twin of a construction project with
the integration of Al models for monitoring and managing
the building’s lifecycle, the use of generative design and
Al for the automatic generation of architectural and struc-
tural solutions for residential buildings, the development
of an intelligent risk analysis system for the implemen-
tation of construction projects based on the processing
of unstructured data (contracts, reports, correspondence),
the automation of cost estimate documentation using Al
and natural language processing technologies, the devel-
opment of a predictive maintenance system for construc-
tion machinery based on telemetry analysis and Al meth-
ods, the intelligent analysis of building energy efficiency
using Al and data from IoT sensors, and the application
of Al to optimize logistics and the management of con-
struction materials.

Key challenges in the use of Al in students’ final-
year projects:

* lack of open data in the construction sector;

* the reliability of input data and the results ob-
tained;

* the need to integrate Al with existing automation
tools;

* insufficient experience and qualifications among
staff (both teachers and students);

* the complexity of individual work involved in
collecting and improving the quality of information, cre-
ating an Al model, and training and verifying it;

» insufficient experience in the construction indus-
try regarding the application of AI [31].

Promising areas of research include:

+ studying the experience of Russian and foreign
construction organizations in the application of Al

+ formulating tasks in surveying, design, construc-
tion, operation and demolition of building structures, and
preparing data for their solution using Al;

* the development of Al models, methods and tech-
nologies for application in the construction industry (in-
cluding taking into account data incompleteness and un-
certainty, probabilistic factors and risks) [32].
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