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benopyccknil HAIMOHAJIBHBIA TEXHUYECKUN YHUBEPCUTET

Hayunast oubnuorexa BHTY

(105 - 00)

N cToprdeckass WIUTIOCTPUPOBAHHAS KOJIICKIIUS

HAYYHO-UCCJIIEAOBATEJIBCKASA "
UCIIBITATEJIIbHASA JIABOPATOPUSA BETOHA U
CTPOUTEJIBHBIX MATEPUAJIOB (HUNJ BUCM)
YEPE3 105 JIET

RESEARCH AND TESTING LABORATORY OF
CONCRETE AND BUILDING MATERIALS (NIIL BISM)
105 YEARS LATER

CocraBurtens B.B. Bunanuek

CreHeprupoBaHO UCKYCCTBEHHBIM UHTEJUIEKTOM
Created with Al
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O NIOAPA3JIEJIEHUHN
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Muccusi ¥ cTpaTeru4eckue 3a1a4mn

K 2130 rogy HayuHo-uccnenoBaTenbckasi U MCIbITaTeNbHAS JJabopaTopusi O€TOHA U
ctpoutenbHbIX MatepuasioB (HVUJI buCM) BHTY crtaner rio0aabHBIM IEHTPOM
pa3pabOTKH aIalTUBHBIX U CAMOBOCCTAHABIMBAIOIIMUXCSI CTPOUTEIBHBIX MAaTEPUAIOB,
UCIOJIb3YIOMINX HAHOTEXHOJIOTUN, OMOUHKEHEPHUIO U UCKYCCTBEHHBI MHTEIICKT.
OCHOBHO 3a7ja4€ll CTAHET CO3/IAHUE UHTEJUIEKTYaJIbHbBIX CTPOUTEIbHBIX MAaTEPUAJIOB
C OBBIIIEHHON IPOYHOCTHIO, YCTOWUHUBOCTBIO K OKCTPEMAJIBHBIM YCIOBUSM U
BO3MOXHOCTBIO caMopereHepaiuu. Jlaboparopus OyaeT oOecrnednBaTh MOJIHBIN ITUKI
UCCIIENOBAHUN, UCTIBITAHUI U BHEJIPEHUS MIEPEIOBBIX MATEPUAIIOB B CTPOUTEIBCTBO
YMHBIX TOPOJIOB U KOCMUYECKHUX IMOCEJICHUI.

OcHOBHBIE HAIPABJICHNS 1eATEJIbHOCTH

1. Pa3zpaboTka afjanTUBHBIX CTPOUTENBHBIX MaTEePUATIOB

» CaMoBOCCTaHaBIMBaOIIKMECS OETOHBI ¢ OMOTEHHBIMU KOMIIOHEHTaMH,
BOCCTaHABJIMBAIOIIUMHU TPEIINHBI 32 CUET OAKTEPUIl 1 HAHOYACTHII.

* DHEProreHepupyroIIre MOKPhITUS, CHOCOOHBIE MPEOOPA30BHIBATH COTHEUHYIO
HHEPTUI0 U MEXaHUYECKOE BO3JIEUCTBHE B DJIEKTPUUECTBO.

* YpTpanérkie KOMIO3UTHbIE MaTepuaibl, 00€CIIeUnBAIOIINE BRICOKYIO POYHOCTh
Py MUHUMAaJIbHOM BeCe JIJIsl CTPOUTENBCTBA HA 3eMJIEC U B YCIIOBUSX HU3KOM
IpaBUTALNH.

* Marepuassl ¢ aKkTUBHOW HAHOCTPYKTYpOU, U3MEHSIOIINE CBOU CBOWCTBA B
3aBUCUMOCTH OT BHEILIHUX YCJIOBUH (TeMMepaTypbl, BIQKHOCTH, JaBICHUS).

2. UcnblTanus u cepTUUKALKS CTPOUTENBHBIX MAaTEPUATIOB Oy IyIIETO

* ABTOMaTH3MpOBaHHBIEC TaOOPATOPUU C KBAHTOBBIMU ceHcopamu U MU -anropurmamu
JUTSI MOMEHTAJILHOTO aHaln3a (GU3NYECKUX U XUMUYECKUX CBOMCTB MAaT€pUasOB.

* BuptyanbHble cUMyJISIMK BO3IEUCTBHS HAa MaTepUalibl SKCTPEMAJIbHBIX YCIOBHIA
(BakyyM, paauanus, CBEpXHU3KHE TEMIEPaTyphl).

» KomruiekcHbIe UCTIBITAHUS JUIsl CTPOUTENCTBA Ha 3eMJie, O]l BOAOW U B KOCMOCE.

* CtangapTu3anus u cepTuuKkanys HAHOMOAU(PUIUPOBAHHBIX U OMOKOMITO3UTHBIX
CTPOUTEIBHBIX MAaTEPHAJIOB.

3. YMHBbIE TEXHOJIOTHH B CTPOUTEIHCTBE

* lcnonp3oBanue poOOTU3UPOBAHHBIX cucTeM U 3D-HaHoMeuaTu AJis CTPOUTENbCTBA
aJanTUBHBIX 3IaHU C MUHUMAJIbHBIM BO3JIEHCTBHEM HA OKPY>KAIOIIYIO CPELy.

* PazpaboTka aBTOHOMHBIX MOJYJIbHBIX KOHCTPYKIIUMA, CIIOCOOHBIX U3MEHSATH (hOpMYy U
(GYHKUIMY B 3aBUCUMOCTH OT TpeOOBAHMI MOJIb30BaTENEH.

* Bueapenne MM-mnatdopm a1t mporHo3upoBaHusl COCTOSIHUS 3AaHUI U yIIpaBiIeHUs
UX pEeCypCcamH.

* lHHOBAIIMOHHBIE TEXHOJIOTUU MEPEPA0OOTKU CTPOUTETBHBIX OTXOJI0B B
BBICOKOMPOYHBIE U FHEPTrod(P(HEKTUBHBIE MaTEPUATIBI.



4. DKonoruveckas u 3HepreTuyeckas yCToMunBOCTh

* [Ipon3BOICTBO yriIepoHO-HENTPaIbHBIX 0eTOHOB, oriomamux CO: u3
aTMoc(hephl.

* Pa3BuTHe OnonerpagupyemMbix CTPOUTEIbHBIX MATEPHAIIOB JJI1 BPEMEHHBIX
COOPYKEHUU U SKOIOCEIICHUMU.

* HTerpanusi MHTEIVIEKTYalbHbIX TOKPHITUHI, OUUILIAIONIMX BO3yX U BOJlYy B
TFOPOJICKUX YCIIOBUSIX.

* Ucnionb30BaHre CUHTETUYECKON OMOMHHEpATU3AINH JIJIsl CO3JaHUs IPOYHBIX U
JIOJITOBEYHBIX CTPYKTYpP 0€3 BpeAHOIr0 BO3CHCTBUS Ha IPUPOAY.

5. ObpazoBatenbHas U Hay4Has ACSITEIbHOCTD

» Co3/laHKe METAaBCEIICHHOW CTPOUTENbHBIX TEXHOJIOTUH, B KOTOPOU CTYJIEHTHI U
WHKEHEPBI CMOT'YT TECTUPOBATh MAaT€pUabl U MOJAEINPOBATh 3JaHUSI B BUPTYaIbHOU
cpene.

* BzanmopeicTBre ¢ BeAyIIMMH MUPOBBIMU YHUBEPCUTETAMH U UCCIIEN0BATEIIbCKUMU
IEHTPAMH TI0 Pa3pab0TKe apXUTEKTYPhI OYIyIIETO.

» UnTerpanus HeMpOCETEBBIX CUMYJISTOPOB I 00yUEeHUS CTYIEHTOB B 00JIaCTH
IPOEKTUPOBAHUS U MATEPUATIOBEICHHUSI.

3akioueHue

K 2130 ronry HUMJI buCM BHTY craner Beayiieid MUpOBOii TabopaTopuei B
00J1acTh MaTepUaNIOBEACHUS U CTPOUTEIBHBIX TEXHOJIOTHUM, pejIarasi peieHus Jis
3€MHOT0, MTOJABOJHOTO U KOCMUYECKOTI0 CTPOUTENLCTBA. VICII0Nb3ysl HCKYCCTBEHHBIM
WHTEJUICKT, KBAHTOBBIC BBIUYMCIICHUSI U OMOUHKEHEPHIO, TabopaTopusi 00ecreunT
YEJI0BEYECTBO CBEPXITPOUYHBIMU, HHTEJUICKTYaIbHBIMU U SKOJIOTUYHBIMUA MaTepHaIaMH,
KOTOPBIE U3MEHST OOJIMK METAMOINCOB ¥ IIOMOTYT OCBOCHHIO HOBBIX TIJIAHET.

ABOUT THE DIVISION
Text generated by ChatGPT 4o

Mission and strategic objectives

By 2130, the BNTU Research and Testing Laboratory for Concrete and Building
Materials (NIIL BiSM) will become a global center for the development of adaptive
and self-healing building materials using nanotechnology, bioengineering and artificial
intelligence. The main task will be to create intelligent building materials with
increased strength, resistance to extreme conditions and the possibility of self-
regeneration. The laboratory will provide a full cycle of research, testing and
implementation of advanced materials in the construction of smart cities and space
settlements.

Main areas of activity

1. Development of adaptive building materials

» Self-healing concretes with biogenic components that repair cracks due to bacteria
and nanoparticles.



 Energy-generating coatings capable of converting solar energy and mechanical action
into electricity.

« Ultralight composite materials that provide high strength with minimal weight for
construction on the Ground and in low gravity conditions.

» Materials with an active nanostructure that change their properties depending on
external conditions (temperature, humidity, pressure).

2. Testing and certification of building materials of the future

Automated laboratories with quantum sensors and Al algorithms for instant analysis
of physical and chemical properties of materials.

* Virtual simulations of the effects of extreme conditions on materials (vacuum,
radiation, ultra-low temperatures).

» Comprehensive tests for construction on Earth, underwater and in space.

» Standardization and certification of nanomodified and biocomposite building
materials.

3. Smart technologies in construction

* The use of robotic systems and 3D nanoprinting for the construction of adaptive
buildings with minimal environmental impact.

* Development of self-contained modular structures capable of changing shape and
function depending on user requirements.

* Implementation of Al platforms for predicting the condition of buildings and
managing their resources.

* Innovative technologies for processing construction waste into high-strength and
energy-efficient materials.

4. Environmental and energy sustainability

* Production of carbon-neutral concretes that absorb co: from the atmosphere.

* Development of biodegradable building materials for temporary structures and eco-
settlements.

* Integration of intelligent coatings that purify air and water in urban environments.

* The use of synthetic biomineralization to create strong and durable structures without
harmful effects on nature.

5. Educational and scientific activities

* Creating a metaverse of building technologies where students and engineers can test
materials and simulate buildings in a virtual environment.

 Cooperation with the world's leading universities and research centers on the
development of the architecture of the future.

* Integration of neural network simulators for teaching students in the field of
engineering and materials science.

Conclusion

By 2130, NIIL BiSM BNTU will become the world's leading laboratory in the field of
materials science and construction technologies, offering solutions for terrestrial,
underwater and space construction. Using artificial intelligence, quantum computing
and bioengineering, the laboratory will provide humanity with ultra-durable, intelligent
and environmentally friendly materials that will change the face of megacities and help
the development of new planets.



N3o06paxxeHue creuepupoBaHo ¢ rnomoisio DALL-E 3.
[Tpomrt:

dyTtypuctuyeckas 1adopaTopusi CTpPOUTEIbHBIX MAaTEPUATIOB,
OCHallléHHasi pOOOTU3UPOBAHHBIMU UCIIBITATEIbHBIMU CTEHAAMH,
KBaHTOBBIMHU CEHCOPaMU U ToJIOTpapUUecKUMU TUCIUICSIMU. Y UEHBIE
paboTarOT C CaMOBOCCTAHABIMBAIOIIUMCSI OETOHOM, aJIalITUBHBIMU
HaHoOMaTepuaiaMu U 3D-npuHTEepaMH, NevaTarMMU 3KOI0Ma.
Bokpyr — MOJIeu JIYHHBIX M1 MapCUAHCKUX 0a3, a TaKkKe
MHTEJUIEKTYaIbHbIX METANOIUCOB OyayLIEro

Image generated by DALL-E 3.

Promt:

A futuristic building materials laboratory equipped with robotic test
benches, quantum sensors and holographic displays. Scientists are
working with self-healing concrete, adaptive nanomaterials, and 3D
printers that print eco-houses. There are models of lunar and Martian
bases, as well as intellectual megacities of the future.
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