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AnHotauusi. C pa3BUTHEM TEXHOJOTMH W pacTyIIMMH TpeOOBAaHMSAMH K YCTOWYMBOCTH
CTPOUTEIbCTBA, OWOMAaTEepHaibl CTAHOBATCS BCE Ooyiee TPUBICKATEIBHOW  abTEPHATHBOM
TPaJUIIMOHHBIM CTPOUTENILHBIM MaTepHaiaM. DTH MaTepualibl, OCHOBAaHHbIC HA MPUPOIHBIX PECypcax,
TaKUX Kak JpeBecuHa, 0aMOyK, KOHOIUIA, TPUOHMIIA U IPYyTHE OpPTraHUYECKHEe KOMIIOHEHTHI, 001a1at0T
BBICOKOIl TPOYHOCTBIO, JIOJITOBEYHOCTHIO M OIKOJOTMYECKOil Oe3zomacHoCcThio. B oTmmume ot
TPaJAMIIMOHHBIX MaTepHalioB, OMOMaTepHanbl UMEIOT MEHBIINI YIJIEPOAHBIA CIIEN, YacTO SBISIOTCS
BO300HOBISIEMBIMH M TOJIAlOTCS  BTOPUYHOM mepepaboTke. OTa aHHOTALUS  IOCBSIIEHA
UCCJIEOBAaHUIO TOTEHIMada OnoMaTepHaIoB KakK KJIIOUEBOTO 3JIEMEHTa OyAyIero CTPOUTEIbCTBA,
PAacCMOTPEHHI0O WX TPUMEHEHHUS B PA3IMYHBIX OOJIACTSIX CTPOUTENBCTBA W TPEHMYIIECTB IEpe.
CHHTETUYECKUMH U TPAJUINOHHBIMH CTPOUTEIHHBIMU MaTepUalaMH.
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Abstract. The transition to biomaterials represents a fundamental shift in the global construction

industry toward environmental sustainability and resource efficiency. Traditional materials like
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concrete and steel are increasingly viewed through the lens of their carbon footprint and high energy
consumption during production processes. Innovative biological alternatives such as mycelium,
hempcrete, and algae-based composites offer a regenerative approach to building our urban
environments. These materials not only reduce waste but often possess unique properties like natural
insulation and carbon sequestration capabilities throughout their lifecycle.
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Beenenne

CoBpeMEHHOE CTPOUTENBCTBO CTAJIKMBAETCS C pACTYLIMMH BbI30BaMH, CBSI3aHHBIMH C
BO3/ICIICTBIEM Ha OKpykarollyto cpeay. CTpouteiabHble MaTepHalibl, UCIIOJIb3YEMbIE B TPAJIULIMOHHOM
CTPOUTENLCTBE, UMEIOT 3HAUUTEIbHBIN YIJIEPOIHBIN ciel, TpeOYIOT MHOTO HEPTHUHU I TPOU3BOICTBA
U HE BCerJa MoJIaloTcs nepepadoTke. B oTBET Ha 3TH POOJIeMbl YUSHbBIE M HH)KEHEPHI Haua Il UCKATh
Ooiee yCTOWYHMBBIE M HKOJOTHYECKH O€30TMacHbIe ANbTEPHATHBBI TPAJAUIIMOHHBIM CTPOUTEIBHBIM
Marepuanam. OIHUM W3 TaKUX PEIICHWH CTaau OWoMaTepHasbl, KOTOPHIC MPHUBICKAIOT BHUMAaHHUE
CBOEH 9KOJOTMYHOCTHIO M BO3MOXXHOCTHIO MUHUMHU3UPOBATh HETATUBHOE BIMSHUE HA IPUPOLY.

buomarepuansl — 3T0 MaTepualibl, IMOJIy4YaeMble M3 MPUPOJHBIX PECYPCOB, TAKUX KakK
pacTeHwusl, TpUOBI, OAKTEpUU W JPyrHe OpPraHWMYECKHe KOMMOHEHTh.. OHHM 00JIaJaf0T MHOXECTBOM
MIPEUMYIIECTB TEpel TPATUITHOHHBIMA MaTepualiaMi, TaKUMHU Kak OCTOH WM cTallb. bruomarepuans
HE TOJIbKO OMOpasziaraembl, HO MU 4acTO MOTYT OBITh MPOM3BEIEHBI C MUHUMAIbHBIMU 3aTpaTaMu
SHEPTUHU, YTO 3HAUUTEIIbHO CHUKAET UX YTIIEPOIHBIN CIIEI.

B mocnegnue roapl HabdromaeTcsi pocT HMHTEpeca K OwomarepuaiaM B CTPOMTEIBHOM
WHIYCTPUU. DTO CBSI3aHO C TI100aTBHBIMU TEHACHITUSMU 10 CHIDKEHHUIO BO3JICUCTBHS CTPOUTEITHHBIX
MIPOIIECCOB Ha OKPYXKAIOIIYI0 cpefy u 0opb0e ¢ u3meHeHneM kiaumara. CTpaHbl 1 KOMIIAHUM aKTHBHO
BHEJIPSIIOT HOBBIE MaTepUalibl U TEXHOJOTHUH, KOTOPHIE MO3BOJISIIOT CTPOUTH 3[aHUS C MEHBUIUMU
3aTpaTaMy Ha PECYpPChl U SJHEPrUEH.

buomMarepuansl BKIIOYAIOT B ce€0s MIMPOKHIA CIEKTP PAa3IMYHBIX MAaTepUajoB, TaKMX Kak
IpeBecuHa, 0aMOYK, KOHOIUIS, KOKOCOBBIE BOJIOKHA, a Takke 0ojee MHHOBAIIMOHHBIC PEIICHUS, TaKUe
Kak rpuOHas MUIENUs WIM OHOIIACTHK. DTH MaTepuaibl 00Jalal0T XOPOUIMMH MEXaHHYEeCKHUMHU
CBOMCTBAMHM, BKJIIOYasi MPOYHOCTh M YCTOMUMBOCTH K PA3JIMYHBIM BO3JCUCTBHUSIM, YTO JElaeT HX
MOJXOSAIIMMH JUISI UCTIOJIB30BAHUS B CTPOUTENILCTBE.

[Ipumenenne 6uomaTepuanoB B CTPOUTENHCTBE TaKKE CBS3aHO C yIy4YIICHHEM BHYTPEHHETO

MHUKPOKJIMMAaTa 37aHui. MHOTHE M3 3THUX MaTCpuajIoB O6J'Ia,[[aIOT OTJIMYHBIMHU TCIIIION3O0JIALMOHHBIMHA

CBOﬁCTBaMH, 4YTO MO3BOJIACT COKPATUTH HOTpC6HOCTL B JAOIOJHHUTCIBHOM  OTOIINICHUHM U
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KOHJIMIIMOHUPOBAHUU. DTO CIOCOOCTBYET MOBBIIIEHUIO SHEProd(H(HEKTUBHOCTH 3JaHUN U CHUXKCHHIO
AKCIUTYaTallMOHHBIX PACXOJIOB.

B mocnennue necsatunetuss Ouomarepuanbl aKTUBHO HCCIENYIOTCS ISl HCIIOJIb30BAHUS B
COBPEMEHHBIX TEXHOJIOTHSIX CTPOUTENbCTBAa. HekoTopwle MaTepuanbl, Takue Kak mepepaboTaHHbBIE
OMONOIMMEPHI, UCTIONB3YIOTCS ISl CO3JJaHUS SKOJIOTUYECKH YUCTBIX U JIETKUX CTPOUTEIBHBIX OJIOKOB.
PazpaboTka u BHeApeHHE TaKWX HMHHOBALMN TO3BOJIAIOT HE TOJBKO MOBBICHTH 3(PPEKTUBHOCTD
CTPOUTENBCTBA, HO U MUHUMH3UPOBATh €r0 HETaTUBHOE BO3/IEHCTBUE HA OKPY KAIOLIYIO CpEeay.

OpgHuM U3 SpPKUX MPUMEPOB HCIONH30BAHHS OMOMATEpPHANIOB SIBISETCA MPOSKTHPOBAHUE U
CTPOMTENIBCTBO TaK HA3bIBAEMbBIX <«BEJEHBIX» 3/aHUH. B 3TUX NpoeKTax aKTUBHO HPUMEHSIOTCS
Onomarepuainbl, KOTOpbIE  CIIOCOOCTBYIOT  YJIYYIIECHHIO  JHEpPreTHYeckod  3((EeKTUBHOCTH,
YMEHBILIEHUIO BEIOPOCOB YIJIEKHCIIOTO ra3a u Co3JaHuio 0oJiee 3J0POBBIX YCIOBUHM ISl IPOKUBAHUS.
3T0 MO3BOJISIET JOCTUTATH BHICOKUX CTAHIAPTOB YCTOWYMBOIO CTPOUTEIHCTBA M CEPTU(DUKATOB, TAKUX
kak LEED unu BREEAM.

BaxHO OTMETHTB, 4TO OMOMAaTepHagbl MOTYT OBITh HCIOJB30BAaHBI HE TOJBKO B KWIBIX U
KOMMEPUYECKHX 3IaHUSX, HO W B MH(PACTPYKTYpHBIX TpoekTax. Hampumep, B MocTax, noporax u
Ipyrux 00beKTax HHOPACTPYKTYphl MOXKHO HCHOJIB30BaTh JPEBECHHY, KOMIO3UTHI U3 MPUPOIHBIX
BOJIOKOH WJIM JpYrHe YCTOHYMBBIE MaTEpUalbl, YTO 3HAYMUTEIBHO COKpallaeT HOTpeOHOCTh B
TpaJMLIMOHHBIX PECypcax U CHUYKAET JI0JITOBPEMEHHBIE SKOJIOTMUECKHE TTOCIEACTBHS.

Hapsiny ¢ mpeumytiectBamu 6roMarepuainbl 00Jagat0T HEKOTOPHIMH BBI30BAMH, TAKMMH Kak
OTpaHMYEHHAs JOJTOBEYHOCTh WJIM CJIOXHOCTh B CTaHJapTu3auuu. Hampumep, nepeBo u Ipyrue
OpraHMYecKHue MaTepHasibl MOTYT OBITh MOJBEP)KEHBl THUEHUIO WIIM aTake BpeauTesel, 4yTo TpedyeT
JOTIOTHUTEBHBIX MEp MO 3amuTe M 00padoTke. OJHAKO COBPEMEHHBIE TEXHOJOTHMU IO3BOJISIOT
pemIUTh 3T NpPOOJEMBI U TOBBICUTH JOJTOBEYHOCTh OHMOMAaTepHalioB, YTO JeJaeT HX
KOHKYPEHTOCTIOCOOHBIMH C TPAIUIIMOHHBIMU CTPOUTEIHLHBIMU MaTepUaIaMH.

OnHUM U3 BO3MOKHBIX PELICHUH THX MPOOJeM SBIISETCS UCIOJIb30BaHHE OMOMAaTepUaloB B
COYETaHUU C JPYTMMH YCTOWYMBBIMH TEXHOJOTHSMH, TAKMMH KaK COJIHEYHBIC ITaHENH, CHCTEMBI
BOJIOOTBENICHUSI U Jpyrue 3Heprodp(eKTUBHbIE pPEHICHHS. JTO MO3BOJISET CO3JaTh YCTOWYHUBBIE U
9KOJIOTMYHBIE 3/aHHS, KOTOpble HE TOJBKO MHUHHUMHU3HMPYIOT BO3ACHCTBHE Ha MpPHPOAY, HO U
o0ecrieuynBarOT KOM(GOPTHBIE YCIOBHS JUIs )KUTEIEH.

C yBenuM4yeHMEM CIpOCa Ha D3KOJOTMYECKHME U YCTOMUYMBBIE DELIEHUS B CTPOUTENIBLCTBE,
OuomMartepuanabl CTAaHOBATCS Bce Oojiee JOCTYMHBIMH M SKOHOMHUYECKH BBITOAHBIMU. B Oynyiem
MOKHO OKMJaTh NalbHEWIee pa3BUTHUE U PACIPOCTPAHEHHE TAKUX TEXHOJOTHUH, YTO MPUBEIET K

CHUXXCHUIO CTOMMOCTU 3THX MATCPUAJIOB M YBCIUYCHHUIO HUX PACTIPOCTPAHCHHOCTHU HA PBIHKC. 910

CO3J1aCT HOBBIE BO3MOXKHOCTH JIJISl HCTIONIb30BaHHUS OMOMATEPHAIOB B CTPOUTENBCTBE 110 BCEMY MHUPY.
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BaxxHbIM acriekToM BHEApEHUss OuoMaTepuajoB sBIseTCS OOy4YeHHWE U  TOBBIIICHUE
KBTM()UKAIIMK CIICIUATMCTOB B O0JIACTH YCTOWYMBOTO CTPOHUTEIBCTBA. APXUTCKTOPBI, HHKEHEPHI U
CTPOUTENH JOJDKHBI MMETh 3HAHUS W HaBBIKUA, YTOOBI A((EKTUBHO pabOTaTh ¢ ATUMU HOBBIMH
MaTepuajaMi ¥ TEXHOJOTHSIMH. DTO MOTpeOyeT H3MEHEHHil B 00pa3oBaTeNbHBIX HporpamMmax M
JIOTIOJTHUTEIbHBIX TPEHUHTOB JIJIs1 CEI[UATUCTOB.

3akjoueHue

bromMarepuansl ©IMEIOT OTPOMHBIN MOTEHIIMAT JUTsl IPUMEHEHUS B CTPOUTENIBCTBE OYIYIIETO.
Wx skonoruyeckre XapakTEepUCTUKH, BO30OHOBISIEMOCTh M yCTOWYHMBOCTH JAETAIOT MX HJICATbHBIM
pelieHrneM Ui co3JaHusi Oojiee YCTOMUMBBIX M Oe3omacHbIX 37MaHui. C pa3BUTHEM TEXHOJOTUU U
YBEIMUEHUEM OCBEJIOMIICHHOCTH 00 WX MPEUMYIIECTBaX, OMOMATepHabl CTAHYT HEOThEMIIEMOM

YaCThIO CTPOUTEIIBHON MHYCTPHUU.
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