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CUCTEMHDIE PELLIEHUA TEXHOJIOTUYECKUX ITPOBJIEM

*  (OpMUPOBAHUIO CTPYKTYPUPOBAHHON HOMEHKIIA-
TYpBI CTPOUTENIBHBIX padOT, BKIIFOYasl peCypCHBIC
xapakrepuctuku IITII, yTo cTaHeT ocHOBOI ISt
KaJIeHAapHOTO TIaHupoBanus [12—20].
BHeapeHMe 3KCIEPTHBIX CHUCTEM B TEXHOJIOTHYEC-

CKOoe 000CHOBaHME KOHCTPYKTUBHBIX perenuii K311

Ha MMI He TonbKO CrIocoOCTBYeT (hopMaIn3aliu CJI0XK-

HBIX TEXHOJIOTMIECKMX ITPOIIECCOB, HO 1 CO3IAeT OCHO-

BY JIJISI X TAJTbHEHIIIEN 9BOMIONMY B paMKax I pOBOIA

TpaHCc(hOpMaLIUU XKeJEe3HONOPOXKHOTO CTPOUTEIBCTBA.
HecMoTpst Ha OrpaHMYEHHOCTh BO3MOXKHOCTEH

TOJIHOM 3aMeHBI pa3padorunka OT]I (4eroBedecKoro

dakropa), DC cTaHOBUTCS MHCTPYMEHTOM, MUHUMMU -

3UPYIOIINUM KOJMIECTBO OIMMOOK ¥ ONITUMU3UPYIOIINM

BpEeMEHHBIC 3aTPaThl. DTO ITO3BOJISICT IIEPEUTH OT BapH-

AHTHOTO IIPOCKTUPOBAHMS K UHTEJUIEKTYaIbHOMY CO-

npoBoxaeHUIO npoiieccoB 2K/C, moBsIIasg ypoBeHb

ABTOMATU3ALIMN U HAICKHOCTH TEXHOJIOTUUCCKUX pe-

IIEHUN.

PE3YJIbTATbI U OBCYXAEHUE

[IpakTrueckas peaan3ains METOIOJIOTUN TeXHO-
JIOTUYECKOTO0 00OCHOBAHUS KOHCTPYKTUBHBIX pellle-
Huit KJI3IT na MMT ocymiecTBisieTcs mocpencTBOM
TIPUMEHEHUS IBYX SKCIIEPUMEHTAIBLHBIX IIPOTPAMMHBIX
monyneit (BIIM), pa3paboTaHHBIX UTST aBTOMATU3AIIAN
paHee pacCMOTPEHHEBIX 3TamoB (3 1 4, cM. puc. 1)):

1) «KoHcTpykuus-M» — cpena 1Jisi aBTOMaTU3U-
poBaHHOMI nekomrto3unnu 2K/1311 Ha oToeTbHBIC KOH-
CTPYKTUBHBIC 2JIEMECHTHI;

2) «TexcTpykTypa-M» — cpema, obecIieunBaiomast
TEXHOJIOTMIECKOe 000CHOBAHNE W BKITFOUATOIIIAS:

*  000JI0YKY B3aMOIEHCTBUST — MHTEepGelic I BBOIA
¥ KOPPEKTUPOBKY TaHHBIX;
* 0azy 3HaHUH «TeXHONIOTMST» — XPaHWJINIIE TTPOIYK-

IUOHHBIX MPaBUJI, (DOPMATUIYIOIINX TEXHOIOTUIC-

CKHE 3aBUCUMOCTH,

* MEXaHM3M JIOTUYECKOTO BbIBOAA — MOMYJIb, PEaIU3y-
IOIIWI AJITOPUTMbI TTOMCKA ONITUMAJIbHBIX PEIIEHU I
Ha OCHOBE rpaOBBIX MOJICIICH;

* 0asy naHHbIX «TexcTpykTypa-M» — peno3utopuid,
XpaHSIIMKU pe3yabTaThl TeHEepallui HOMEHKIIATYPhI
paboT 1 nmapaMeTpbl KOHCTPYKTUBHbBIX 2JIEMEHTOB.
Harnee OyaeT pacCMOTPEH MpUMEDP MPUMEHEHMUS IBYX

BIIM miIst TeXHOJIOTHIECKOTO 00OCHOBAHMS HACHIIIN

KJ3I1T nHa MMT.

Ha puc. 7 mokazaH nomnepedHsbIit TpoduIb HachITN
K311 Ha MMI (Ha y9acTKe ITOATOTUICHUS ), KOTOPBIi
aHAJU3UPYyeTCcs ¢ MpuMeHeHrueM DITM.

CHauaya UCcTIob3yeTcss Moayib « KoHcTpykims-M»
(puc. 8). B xome ero paGoTHI BEITIOTHSICTCS:

*  BBOJ MUCXOIHBIX JAHHBIX: T€OMETPUUYECKUE TTapame-
TPbl HACHIMU, XapaKTepPUCTUKU TPYHTOB, CBOMCTBA
MaTepraJioB U 2JIEMEHTOB KOHCTPYKIIUHU;

* aBToMaTu3MpoBaHHas aekomno3unusa K 3T
Ha KOHCTPYKTHUBHbBIE 3JIEMEHTHI C UCITOJIb30BAaHUEM
rpacoBOI MOJENM, A€ BEPIIMHBI COOTBETCTBYIOT
3JIeMEHTaM, a pedpa — TeXHOJOTMYECKUM CBSI3SIM.
Pesynbratom padotsl DTIM gaBnsgeTcs nuaeHTUGUKAa-

LIMS KJIIOYEBBIX KOHCTPYKTUBHBIX 2JIEMEHTOB HACHIIU

Ha y4yacTKe IMOATOIIEHUS, YTO MO3BOJsIeT (popmMau-

30BaTh UX B3aMMOJIEUCTBUE U OMPENEIUTb TPEOOBAHUS

K TEXHOJIOTUYECKUM MPOLIeCCaM.

B 1a6n. 1 npencrapieH nepeyeHb KOHCTPYKTUBHBIX
3JIEMEHTOB HACHITM (Ha yYacTKe MOATOTUIEHUS) C yKa3a-
HUEM HX XapaKTEePUCTUK, MOJYYEHHbIN C MPUMEHEHUEM
BIIM «KoHcTpykums-M».

Kaxnplit KOHCTPYKTUBHBII 2JIEMEHT HACBITIU OMpe-
JeJisieT KOMIUJIEKCHBIM TeXHOJOTUUYECKUI Mpolecc
(KTIT). CooTBeTCTBEHHO, IS TIOJTy4eHHOTO TIepEYHS
KOHCTPYKTHUBHBIX 2JIEMEHTOB MPEIYCMOTPEHO 1IECTh
KTII:

1) «ITonrotoBKa OCHOBaHUSI»;

2) «YCTpOoMCTBO (PUITBTPYIOIINX IIPOCTIOCK»

3) «Bo3BemeHue Tema HACHITN (HYDKHSIST 9acTh)»;

Puc.7. I'Ionepequn?l I'IpO(I)I/IJ'Ib HacCbINW »efie3HOAOPOXHOIo 3eMNIAHOIO NONNI0THA Ha MHOTONTETHEMEP3/TOM FpyHTE

(Ha yyacTke noaTonneHus)
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(3 3MM "Koncrpyxups-M*
@aiin  Baza gannexx  Kowcrpykuma Cnpaexa
KON 13 MM

KOHCTRUKTHEHbI 3 ASMEHTI!

KoHeTpyTHeHan cxema
Hacune XOA3MN Ha MMI™ (Ha yyacTke noaTonaeHus)

Kk 562 - k572

MepeyeHs KOHCTPYKTUBHLX 3A1EMEHTOB
KOHCTpYKTHBHbBIE 3neMeHTH

OCHOBAHUE
OUALTPYIOWHE NPOCNONKN
TESO HACBIMK (HIDKHAR yacTs)
TENO HACKINK (cpeaHsn yactb)
TESO HACHINK (BepxHAA YacTs)
QOCHOBHASR M/OWAIKA
TEMMOU30ALMOHHBIA CIOA
BLIPABHWBAIOWMI (M30NMPYIOWLMI) COH
TEPMOCH®OHS!
OTKOCH!

MHOroneTHEMEDASI IDYHT
TIpOCROITKa M3 reOTEXCTHAR ANiHOIT 8,0 M

He npnMeraeTcs

He npitmersercs

He npimMexaeTca
He npimersoTcs

O Npoaonereie AperaxresE TPYOL! N0 NOAOWES HACHIH
(O Kioses! i AOTKM NO GoKaM HACKITH
O PumTppoure 060MSI U3 FEOTERCTHAA

1© Dpenax orcyrcreyer

XapaKTepucTMKa KOHCTPYKTHBHBIX 3NEMEHT 0B
TBepgoMEDANH NeCOK € BAIXHOCTHI0 40 25%, Yinox oTkocos 1:4

Cyxomepzni it TBEDAOMEDINIT NECOK € BAAXHOCTEI0 W<12%, Yinow oTkocos 1:2
CYXOMED3NBIHT HITH TEELAOMED2ABIT MECOK € BRAXHOCTEO W<12%,

CKaNbHET MDYHT TORUMHON 0,30 M C KDYTHOCTEIO KaMHeH He bonee 15-20 oM i DICKMHHYOBKON CYXOMEDIEM NECKOM

K HYECKHE KA3N na MMI™:

9. Npenaxnan cucrema

Hanee

Puc. 8. ®parmeHT paboTbl MM «KoHcTpyKLmA-M»

Ta6bnuua 1. KoHCTPYKTVBHbIe 3nemeHTbl Hacbinu XKA3M Ha MM (Ha yyacTke MOATOMMEHMSA) Y UX XapaKTePUCTUKM

KOHCTPYKTUBHbIN 3N1eMeHT Marepuan Xapaktepucruka
ALl rPYHT MHO20/1emHeMep3/bili
«OCHOBAHMUE» Py P
N reoTeKkCTUb lpocnotika onuHou 8,0 m
«OUBTPYIOLUME NPOCNTONKM» p -
K3 Ne3. COVHT TeepOomep3/ibili necok ¢ 8aaxHocmeto W < 25%;
«TEJ10 HACDBIIMU (HmXHAA YacTb)» Py YknoH omkocos: 1:4
K3 N24. Cyxomep3/1bili Uusiu meepooMep3/1bili NECOK C B/IAXKHOCMbIO
«TEJIO HACDITU (BepxHas rPYHT W< 12%;
4acTb)» YknoH omkocos: 1:2
K>3 Ne5. COVHT Cyxomep3/1bili Uusiu maepoOoMep3/1bili NECOK C 8/1IAXKHOCMbIO
«OCHOBHAS MJIOLLAAKA» Py W< 12%;
K3 Ne6. COVHT CkanbHell — monwuHot 0,30 M ¢ KpynHOCMbIo KamHel
«OTKOCbI» 24 He 6os1ee 15-20 cM U paciuHYyo8Kol Cyxomep3/ibiM NecKom

4) «Bo3BeneHme Te1a HACHITIH (BEPXHSIS 9aCTh)»;

5) «YcTpoiicTBO OCHOBHOM TUTOIIAIKIT»

6) «YKpeIuieHre OTKOCOB».

Hanee ocymiecTBisieTcs npouenypa reHepamu HCP
Ha ypoBHe I1TII, peaymsyemas ¢ mpuMmeHeHueM DI1IM
«TexcTpykTypa-M».

3amyck DIIM «TexcTpykrypa-M» WHUIIMUPYET
paboTy B muajoroBoM pexmme paspadborumka OT]]
¥ 3KCIIEPTHOM cUcTeMBl. B paMKax (hyHKIIMOHAIA MO-
ITyJIsT 0OeCTIeunBaEeTCsT COOp M aHAJIM3 TTapaMeTPOB KOH-

cTpyKTuBHBIX 37eMeHTOB 2K/I3I1 HAa MMI', BKITIouas
XapaKTePUCTUKU MaTEPHUAJIOB 1 YCIIOBUS IIPOM3BOICTBA
pabot. Takke mHTepdeiic MOmyIIst 0becIIeunBaeT BO3-
MOXHOCTb KOPPEKTUPOBKHY UCXOMAHBIX JTaHHBIX, pabOTy
¢ 0a3oif 3HaHUIT (M0OaBIeHUE, yOaJeHNEe, U3MEHECHUE
MIPaBUJI-TIPOLYKIIHIA).

baza 3HaHMIf SKCIIEPTHON CUCTEMBI peaaIn30BaHa
Ha OCHOBE IIPOIYKIIMOHHBIX IIPAaBUJI, KOTOPEIE (hopMa-
JIN3YIOT IPUINHHO-CJICICTBCHHBIC CBSI3W MEXKIY KOH-
cTpyKTUBHBIMU 35teMeHTamMu 2KJ1311 11 TeXHOIOTMIeCKI-
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MM TIporieccamu, crienudmaabME 1151 2K/1C B yemoBHsIx
pacnipoctpanenust MMI'. ba3a 3HaHuii opraHu30Ba-
Ha B BUJIC MePAPXUICCKON PEISIIIMOHHON CTPYKTYPHI,
CO3IaHHOI Ha OCHOBE CHMCTEMBI YIIpaBJICHUS 0a3aMu
IaHHBIX MS Access. B paMKax 3Toit apXUTEKTYPHI TIPO-
IYKIIMOHHBIC TIPpaBIiIa (hOpMaT30BaHbI Uepe3 MSTh B3a-
MMOCBSI3aHHBIX TA0JIMII, YTO 00ECIIEUYNBACT JJOTUICCKYIO
LEJOCTHOCTD U CTPYKTYPUPOBAHHOCTD 3HAHU [2, 7].

Taxkoii Togxom K paboTte ¢ mMpaBUJIaMU ITO3BOJISIET
aTalITUBHO OOHOBJISAT 0a3y 3a CUET BKIIFOUCHMS JTaHHBIX,
TIOJTYYCHHBIX B TIPOIIECCE TIPAKTIUECKOTO OMPEaCICHUS
HCP nng 2KJI3IT na MMI'. MUcnionb3oBaHue pesi-
OHHOII MoIeNIM 00ecIeYnBaeT He TOJIBKO XpaHEeHHE,
HO 1 3¢ GEKTUBHBIN TTONCK MPOIYKIIMOHHBIX TTPAaBUI
B YCJIOBHSIX MHOTO33adaqHOM PabOThl, MUHUMU3UPYST U3~
OBITOYHOCTB JAHHBIX M YCKOPSISI IIPOIIECCHI JIOTMIECKOTO
BBIBOIIA.

[IpenmymiecTBOM BBEIOpAHHOI apXUTEKTYPHI SIB-
JISIeTCS BO3MOXHOCTh TUHAMHYCCKOTO paCIIMpPEHUS
6a3pl 3HAHWI 0e3 HapYIICHUS LIEJTOCTHOCTA CUCTEMBI.
DT0 obecmeynBaeT aTallTUBHOCTh CUCTEMBI K HOBBIM
YCIIOBUSIM, pacInpss ee (DYHKIIMOHAIHLHOCTD Yepe3
HaKOIUICHNE W CTPYKTYpHUpOBaHME OITbITa. KimtoueBoit
OCOOCHHOCTBIO SIBJISICTCSI BO3MOXKXHOCTD JMHAMUYECKOTO
00HOBJICHHS 0a3bl 3HAHWIA, YTO TTO3BOJISICT YIUTHIBATh
M3MEeHEHHs B HOpPMAaTUBHO-TEXHNIECKUX TPEOOBAHUSIX
¥ COBEPIICHCTBOBATh aJITOPUTMBI IIPUHSITUS PEIICHMI
Ha OCHOBE aHaJIN3a PeaJIbHBIX TEXHOJIOTUICCKIX pelle-
Huit [2, 7].

Ucnionn3oBanme penguuontoit CYBJ obecnieun-
BaeT He TOJIBKO XpaHeHMe, HO U 3P (PEKTUBHBIN ITONCK
MIPOIYKIIMOHHBIX TIPABIJI B YCIOBUSIX PaOOTHI CHCTE-
mbl. Kaxknast Tabnuia 6a3bl OTBEYaeT 32 KOHKPETHBIN
ACTIeKT 3HAHWI: OT ONMUCAaHUS KOHCTPYKTUBHBIX 3JIe-
MEHTOB 10 CBSI3€U MeX1y HUMU U COOTBETCTBYIOIIM-
MU TEXHOJIOTUISCKIUMMU MpoIllecCaMi. DTO MTO3BOJISICT
MUHUMHU3NPOBATh N30BITOYHOCTh TaHHBIX U YCKOPHUTH
TIPOTIECCHI JIOTUYECKOTO BhIBoAA Tipu TeHeparuu HCP.

PaspaboTanHas cTpyKkTypa 0a3bl 3HaHUI 0OecreunBa-
€T BBICOKYIO TUOKOCTb CUCTEMBI, UYTO KPUTHUESCKH BaXKHO
P peIICHUM 3a7a9 B YCIOBUSIX CIOXHBIX TCOTCXHU -
YyeCcKMX U KauMaTudeckux napamerpos MMI'. Ee mo-
IYbHOCTH TTO3BOJISICT BHOCUTH M3MCHEHMSI B OTICIBHBIC
ImpaBwmiIa 03 HapyIIeHUs IIeIOCTHOCTH BCEI CUCTEMBI,
YTO OCOOEHHO aKTyaIbHO TSI HEIIPEPHIBHOTO YITYIIIICHUS
KayecTBa TexHojaornuecknx pemenuii B 2K C [2, 7].

Untepdeiic DIIM «TexcTpykTypa-M» BKITIO4aeT
B ce0d cienylonme pexXumsl [2, 7]:

1) «KoHCTpyKIIUsl» — MO3BOJIICT PabOTATh C TUIIA-
mu K311 Ha MMT', mlepeyHeM KOHCTPYKTUBHBIX 3J1€-
meHToB XKJI3IT Ha MMI, chopmupoBanHbiM B DTTM
«KoncTpykimsa-M» n KoMmruteKcHbIME padoTtamu (KTTT)
(puc. 9);

2) «B]1 «TexcTpykrypa-M» — TI03BOJISICT BBOIUTD,
W3MEHSITh, HaKaIJINBaTh, IIPOCMAaTPUBATh: TICPEUYHN
IITII; mapameTpsl (KOHCTPYKTUBHEIC 3eMeHTHI) 2KJ1 311
Ha MMT'; ycnosus peanuzanuun KTII pist Bo3BeaeHust
KOHCTpYKTUBHOTO 351eMeHTa 2KJI3T1 Ha MMI'; hakTopsI

2 3NM Texcrpyxrypa-M*
®Gaiin  BazapawHeix  kcnepruza  Pesynstater  Cnpaexa

KoreTpysuna  BJ1"TescrpysrypaM”  3C"Texnonorun”  PesynsTartel akcnepTias

THNb XEAEIHOLOPOXHONO SEMARHONO NOACTHA HA MHOroAETHEMEPSAOM rpynTe KI3M (MMI)) K paborui i HYECKHE KTm)
Ne n/n Tune XKA3M Ha MMM N n/n KomMnnekcHele TexHoAOrMYeckye Npoueccs OnucaHue pasoT
1 Tun 1-Haceine ericoon 0 1.2 1 I 1 MoaroToexka ocHoBaHMA PacuMCTKa OCHOBAHUA U YCTPOMACTEO BHPABHL
2 Tun 2-Haceins eeicoof ot 1,200 351 2 YCTPOACTEO UL TRYKIWMX NPOCN0BK PackaTka pynoHOB U3 re0TEKCTHASR ANKHOMA 8,1
3 Tun 3-Haceins eeicooi o1 35M 006,01 3 Bozeenexue Tena HACKHNM (HILKHAR YACTL) QTcrINKa CNOSE U3 TEEPAOMEP3A0ro NECKa TO
4 Tun 4-Haceine Ha Y4aCTKEX CNOrPeBeHHEMMI NbAaMM 4 BozeeneHue Tena HACkHNM (BEpxXHAA YaCcTE) OTCHINKA CADEE W3 CYXOMEPSNOro UK TEEPAO
B I Tun 5-Haceine Ha Y4acTKax NOATONNEHUSA 5 YCTPOACTBO OCHOBHOM NAOWAAKM MNaHMpOBKa NOBEPXHOCTH M3 CYXOMEP3NOND b
[ Tun 6-Haceine & NoiiMe peku 6 YkpenneHue 0TKOCOB YCTPOKACTEO 3AWWTHOTD CNOA U3 CKANLHOIO P
7 Tun 7 - Buierka rayéuHoi ao 3.0 M
8 Tun 8- Haceine Ha NooXonax K MOCTaM =
Buipars:  Tun 5 - Hackins Ha yuacTkax noaToneHua [ 0 epi pator (KTM) ] Mpocmorpers 63 ana eeidparmoro KTN
Hacuins X J131 na MMI™ [Ha ysacTre noaronaexus) KoncTpykrushbie 3 nemento (K3) X130 (MMIN)
Km 562 - km 572
KOHCTPUKTHEHIE 3NEHENTH
COCHOBAHKE MHOrOnETHEMEpANKI TpgHT
DUNETPYDMME TPOCAORKH TIpocnoiiis Ha reoTeCTHAA AnHHO 5.0 1
TENO HACHITIK (saxwan wacts) T 25%.9 4
TENO HACHITIK [cpeanas wacrs) He mpussenserca
TENO HACHITIK [seprmas wacrs) [~ i We12%. Srnow oTeocos 12
OCHOBHAA MUIOMANIKA c Wiz
TEMNOW30NAUNOHHER CNok [~ 20 We12%, Fenom oTeocos 12
EHFPABHMBADUMH (HSONKPYROMKK)CIOR  He mprossnnerca
TEPMOCH®OHE He mpsssenmorca
OTKOGH it Gonee 1520, i
APEHAKHAA CHCTEMA He mpissesnercn

Puc. 9. Pexxum paboTbl MM «TexcTpyKTypa-M»: «<KoHCTpyKUmA»
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peanuzanuu KTII nst Bo3BeaeHNsI KOHCTPYKTUBHOIO
anemenTa 2K/A3I1 sHa MMI'; mpaBuiia mpogyKIIMOHHO-
ro tuma (puc. 10), KoTopble MpeacTaBICHBI KOPTEXKEM,
coJiep>KaIllM YeThbIpe KOMITOHEHTa B KOTUPOBAHHOM

dopme:

{{¥YcnoBusga peanuzauuu KTIT} =>
{®akTopsl peaymzanun KTII} -
{Pabotsr (ITTII)} « {PaboTsl (HOpMaTUB)}};

3) «BC «TexHoMOTHSI» — ITO3BOJISICT BHIOMPATH (DaK-
TOpbI ¢ yueToM ycioBuit peanusauuu KTII pist Bo3se-
IeHUs KOHCTpyKTuBHOTO 31eMenTa 2KJI3I1T Ha MMT,
C ompenesieHNeM JIOTUUEeCKOM ITOCIeI0BaTeIbHOCTU
IITII 1 cOOTBETCTBYIOIIUX UM pabOT U3 HOPMATUBHBIX
WCTOYHHUKOB (puc. 11);

4) «Pe3ynmbTaThl 3KCIIEPTU3bI» — IIPEICTABIISIOT Pe-
3YJIbTATHl 9KCIIEPTU3BI — HOMEHKIIATYPY CTPOUTEITHHBIX
pa6ort (ITTIT) nng Bo3emenms K311 va MMI', ko-
TOpast COACPKUT COBOKYITHOCTH CICAYIOIINX TaHHBIX
(puc. 12):

{<Howmep pabotsr>-<Haszpanue padotsr (ITTIT)>-
<Kon pa6otsl B Tabauue b/1>-<Ha3panue paboThI
(mopmatuB): [ Kon pa6oTsl. HazBanme pabOTHI.
Hameputens. (Hopmer Bpemenn). (HopMer
MammHHOTO BpeMeHN). (TpymoBEIe pecypchl).
(Texamaeckue cpenctsa). (MmeaTNGUKATOPHI
TOCIIEAYIOMMX paboT)]|>}.

v

IIpencrasieHHble HA puc. 9—12 pparMeHTH pabOTHI
BIIM «TexcTpykTypa-M» IeMOHCTPUPYIOT STAITHOCTh
TeHepalid HOMEHKJIATyPhI CTPOUTEIBHBIX padOT OT IIPO-
LIeIyPHI aHAIM3a KOHCTPYKTUBHBIX 3JIEMEHTOB HACHITTA
KI3IT no bopmMupoBaHUs nepedHsT padboT IJIsT Beeit
KOHCTPYKIINH.

IIpu 3TOM Ha TIEpBOM 3Talle OIpeneIIIeTCs Tepe-
yeHb KOMILIeKCHEBIX paboT (KTII) ¢ mpuBsI3Koii K 11e-
PEYHIO KOHCTPYKTUBHBIX 2JIEMEHTOB IS pacCMaTpH-
Baemoro ydactka KJI3I1. Ha BTropoMm sTare B cooT-
BETCTBHH C TIPEIJIOKCHHBIMU YCIOBUSIMU U (paKTOpaMu
peanuzauun KTII (ot Bo3BeneHUST paccMaTpUBae-
MOTO KOHCTpYKTHBHOTO 31eMenTa K311 Ha MMT')
omnpeneneHsl [1TII. OmHOBpeMeHHO ¢ YIETOM IIPaBUI
K IITII npuBsizpiBaeTCSI HOPMAaTUBHOE OMMCAHUE Pa-
0OTHI, B3SITOC M3 COOPHUKOB TOCYIapCTBEHHBIX 3JI¢-
MeHTHO-cMeTHBIX HopM ('®CH), unu mpemmaraercsa
pacudeTHas popMyIia 1151 ONpPeneIeHUs TEXHOJIOTrnye-
CKUX ITapaMeTpPOB.

Pesynerater THCP, Bximrouast mepeuers ITTII ¢ ux
aTpUOYTUBHBIMU XapaKTEPUCTHKAMHK, MOXXHO COXPaHUTh
B 0a3¢ JaHHBIX, YTO O0CCIICIUT X TOCTYITHOCTD IUTS T10-
clienyone aHaTuTUIeCKoi 00paboTKH.

B ta61. 2 moka3zaH dparmMeHT nepevyHs padot (ITTII),
BXOISIIINX B KOMIUICKCHBIN TEXHOJIOTMUECKHUIA ITpoliece
«3. Bo3Benmenue Tera HacChIIM (HIDKHEH 9acTH )».

IlepedyeHb pabOT, TIPEICTABICHHBIX B TA0JI. 2, YIUTHI-
BaeT MPUBA3KY K KOHKPETHEIM pecypcaM CTPOUTEIIBHOMN
(TTompsITHOIT) OpraHM3aIliy, TI03TOMY PSII pabOT Ipe-

&2 3NM "Texcrpyxypa-M" = o X
Daiin  BasaganHsix  Ixcneptusa  PesyabTatei  Cnpaska
Kowctpgeuwn B "TexcrpyerypaM” 30 Temwonorus”  Pesynetarel skcneprise:
KTMN: [ BosseneHue Tena Hackinu (HiwkHas uacTs) | Hauars skcneprusy
Patori (i mrn) KTMN ana K3 XKA3N (MMI) Pakropbl KT ana K3 X130 (MMI)
id_mean name_mean id_char idq Lq id_a La idq idag
» 1 PoixneHue rpyHTa B Kapbepe 4 13 1 NMoroaHO-KAMMATHISCKHE YCAOBHA Ha Y4BCTKE CTROMTERRCTES 3 1 3uria AmTcA 7-8 MECAUSS, CPEAHRR TEMNED 1 1
2 PaspafioTra W Norpyska rpyHTa 12 2 Tun eevHoi MepanoTl NpeolnagaeT Ha YNacTKe 2 3uma 5-6 mecsues, remneparypa or -25°C ac 1 2
3 TpaHCNOPTUPOBKS MPYHTA — SBTOMOGMNLHAA 25 3 MecTo pacnoAoKeriA HCTOMMKA NECYAHOMD rPYHTa [Kapeep) 3 Kniie4aT OTHOCHTEAGHO MATKMI AnA Kpaliero 1 3
4 Brirpyska u DACNDENeneHUe rPYHTa BYnsA038poM 23 4 CocToaHue Necka B Kapbepe 4 CnnowHan MHOMONETHEMEDSNAA TONWS C Tel 2 1
5 Naamposxa cnoa £ 5 Hanaie mawuH 6 NOAPRAHON OPr 3HH3AUMA 5 MHoroneTHeMeP3Nbie rPYHTLI C BHICOKOI Ned. 2 2
B YnnoTHerse KaTKaMMU 7 6 H. DBAHHBI PRGOS 6§ [ucnepcan (ocTpoBHER) MEP3INOTA, TEpMME 2 3
7 Pomnerue rpyHTa 8 Kapeepe 7 7 MNeprion rona eoseenera HaCkINU 7 Kapsep naxoaurca e npeaenax S km of Tpace 3 1
8 PaspaboTra u NOMpY3Ka rpyHTa 16 8 YoTpoicTED TENMOMIOAALMOHHOTD CA0R MAM APYrkK MED3NOTO3S 8 Kapsep yaanen va 20-50 km, Tpefyetca Tpan 3 2
9 Bi M rpyHTa 61 3 3 CnocoS yenaaxu rpy-Ta 9 Kapsep orcyrcreyer, HeoSKOAMUMO UCNOL30E 3 3
10 YnnoTHerse KaTkan 43 10 NaoparopHos obecneveHie KOHTPOMA KANECTBA rpyHTa 10 Mecox NOAHOCTEIO NPOMEP3WWEA, TESPAOMEDE 4 1
11 Paapafiotea unorpyska rpyHta 2 11 [locTyn K 3HEProcHAGKEHI U 633080MY HHPDACTPUYKTYDHOMY O 11 Mecok YaCTHH0 NPOMEP3URAA, C NPOCAIKEN 4 2z
12 PontneHme rpyHTa B kapuepe 2 12 MMPOoeKTHAA BLICOTA HACHINH H WHPHHA NOBEPXY 12 Mecox Tanssi, TPEGYETCA HCKYCCTBEHHOS Sar 4 3
13 Pa3patioTka u norpyska rpyHTa 13 13 TN rpyHTa HCNOAL3YEMBIR ANA BOIBEASHIMA HIKHEN YACTH HACh 13 3KCraBATOPLI, 64M0035PbL SETOCIMOCEANL! 5 1
Mepesens pabor (Hopmarue) Mpasuaa-npogyruHH
id_char name_char idrie i _q if_a then_char then_mean
» 1 1 eapuar: FICH 01-02:083-01. Poixnetie MEp3N0N0 rPYHTA KAMH-MOAGTOM, NOABEWEHHbEM Ha CTPene KcrkasaTopa. 1000 m3. 38,1 venw 38,1 mau 13 1 0102030405060, 0102020101010 0412252935370; 010203040506070
2 2eapuanr: FICH 01-02-089-02. Pewnerus rpyHTa NOABELEHHBIM 1000 m3. 56,0 veny 56,0 mau 2 0103080714182( 0102010101010° 0607050623073( 192916247236754
3 3 eapuarm: F3CH 01:02.089.05. Pewnerme rpyTa , Ha cTpene 3K 1000 3. 470 ven. 47,0 mau 3 0103071113141¢ 0602010101010: 0607200506230; 192958162472367
4 4 apuan: FICH 01-02-089-06. Pemaerue Mep3noro rpgsTa 7 Ha CTpEns. 100013 1.8 veny 81,8 mau 4 010314182025 010204020201 0607050629073( 19291624723675
5 5eapuanr: FICH 01-02-089-09. Pewnerue mep: rpyHTa 1, NoAEe! P 1000 m3. 58,2 veny. 58,2 mau 5 0103040514182( 0102010104030 0607050623073( 132916247236753
6 6 sapuant: FICH 01-02-089-10. Poixnetise MEp3N0ro rPYHTa KAHH-MOAOTOM, NOABEUEHHEIM Ha CTPENe sKckasaTopa. 1000 M3, 106,0 vea+. 106.0 M 6 0103040514161¢ 0102010104020: 0607050623073 192916247236753
7 1 eapuanm: FICH 01-02-090-01. Pewnenue rpyHTa 6 mowrocTeo 79 kB (108 nc.) 1000 m3. 8,16 veny. 8,16 maw 7 0103141820 0102010202 0607050623073 19291624723675
8 2 eapuarm: FICH 01-02-030-02. Poixnetie MEP3N0ro rpyHTa GaposbinK YCTAHOBK MM MOWHOCTSI0 79 kBT (108 nc.) 1000 M3, 12.0 ven. 12,0 maw 8 0103111314151¢ 0602010101010 0607200506230 192958162472367
9 1 eapuanr: FICH 01-03-011-01, Pewnerue u 60TKS FPYHTOB C NOrPY3K 6 KOBUWI 9 0103061112141¢ 0201010102010° 2426280405040f 676971101410273
10 2 eapuant. FICH 01-03.011-02. Poxnerme 1 paspadoTKa BENHOMERSNLIX IPYHTOR € NOMPYSK KOBWC 10 0103060711121+ 0201010101020; 2426280405040¢ £76571101410273
11 3 sapuant: FICH 01-03-011-04. Pexnerue U paspadoTka BEYHOMEDINGI FPYHTOB C NOTPYIK 406 KOBUWI 11 0103061112141¢ 0201010103010; 2426280405040 676971111511283

Puc. 10. Pexkum paboTbl MM «TexcTpykTypa-M»: «B[ «TexcTpyKTypa-M»
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@@ 3NM Texcrpyxrypa-M* - a X
@aiin  Bazagarmbix  3kcnepruza  Pesynetater  Cnpaska
Konctpycuma B "TexcrpykrypaM” 3C "Temonorua”  Pesynstars skcneprusst
Komnnexcrome padotel (KTM) ana sosseners KN (MMI) KTt L8 ki) [ 1]
O NoaroToska ocrosarua 3xcneprusa (pexum swidopa)
N Yenosua peamsaawm KTT Pakropes peamaawm KTN #
O YeTpoficTBO @HABTPYOLIMK NPOCADEK. 1 Moroar yuacTKe 3 7-8 mecaues, cpeanan Temneparypa aueapa or -35°C ao -50°C, 1 I
2 Tun BeHofi MEP3NOTH NPEOBAANAET HA YNACTKE Mror FPYHTEI C BHICOKOMA (Gonee 40% nc 2
© Bossenerue Tena HaCKINK (HOKHAR Y4CTE] 3 MecTo pacnoNOKEHMA MCTONHMKS NECYSHOTO MPYHTa (Kapeep) Kapoep yaanen va 20-50 km, 2
4 Cocrosmue necka 6 kapbepe 1
() Bossenerue Tena HackinH (BepxHAR HaCTE) 5 Hamrue mausH & NOAPAAHOA OPr aH3aUMM 1
6 Hamrae 360K U 1
O YeTpoicTeo 0cHOBHOM NNOWAAKM 7 MNepuon rona Bo3BEAEHHA HACKINK 3
8 YCTPOACTED TENNOUIONAUHOHHOMD CAOA WM APYI MEP3NOTOZSWMTH 0
()  UYrpennetue oTroCOS 9 Cnoco6 yknaaxu rpyTa H cAoAVM © 0 MECKA KATRAMU. 1
A B3 ana Buib) o KTN DumcTurs oTEETH O6paGorarb oTBETH Pesynsrarei akcneprusst
Buipannie patorw [MTN -> Hopmarus)
[ Tlepevens pabor (wophatue) Haosassan patior (ITTT) IITI > Hopsarue
4 deapuanT: TICH 0102-069-06. Pe P WA CTpene BKcKaBaTOp3. 1000 13, 519 wenst B3 i, MauUACT SCKIBATODA. s P 1
S Seapuanm: T3CH 0102-069-09. Pa p 7 Ha cTpene sckseaTops, 1000 13, 582 wen-y. 592 M v i na ry 3 - o
6 6 vapuanT: TICH 0102-089-10. Py WA CTpENE HECKIBATOPS. 1000 13 106,0 wens, 106,0 Mam-. M Yoo ]
|| 7 tespuamracHot0z0%-01 Py Gapossnat yor TIKET (108 1.6). 1000 33, 316 wer-st. $16 baus TpaxTopa. Yor. TpaKTOpe, MomHoCTs 79 KET (108 Pusciensss rpywTa b Kapeepe 7
8 2espuant: TICH 0102-090-02. Py P PUNTS TIKBT (102 n.c) 100013, 120 4en-. 12,0 saw- Mammict TparTopa. oT a0k 0awo5aponan Ha TPIKT ope, MomMocTs TI kBT (10€ - 0
9 Teapuanr: [3CH 010301101 5 i P 15:125143, 1000 143, 5,64 wenq 9949 wen-se 248 waw-r 45.790i ]
‘ 0 2eapuanr: TICH 0103-011-02. Py ¢ norpyakoii na mcxaar 160125 13,1000 143, 6,38 wenaw D767 wen-u. 3,06 aw §3.391 ]
| n 3 wapuaw: TICH 010301104, Py © norpyaoii Ha rexanaTop 2.5 16125 3. 1000 M3, 4,86 wenas 106,50 ven-u. 319 Mamag 45798 ]
‘ 12 4 eapusnr: TICH 0102-011-05. Pe & norpyakoli ekawaTop 2.5 16125 43, 1000 13, 6,00 wenaw, MS.I7 wen- 2,96 Mawsc 83391 Paspaboris W norpyaks (pyHTa 2z
|| & T3CH 01-03-011-07. Py & nerpyKoli na 2516125 43, 1000 143, 4,95 wen-y; 110,65 wen-s. 3.26 baisg 45791 - ]
|
|
Puic. 11. Pexkum paboTbl MM «TexcTpykTypa-M»: «9C «TexHonorus»
@ 3NM "Texcrpyirypa-M* = o X
@aiin  Basa gannexx  Jkcneprusa Pesynstater  Cnpaska
K 50T M 30T . Pe
Hacoine X131 na MMI (na yvacTke noaronaenus) Komnaexcreie cTpouTenbhsie padorsl (KTM)
K 562 - ke 572
Nen/n KomnnercHbie TEXHONOMHNEckHe NPOUeCCs! Ornucarue pador
1 MNoaroTosxa ocHoBAHA PacwcTra YCTPORACTEO 0CH
2 YcTpoicTeo GusTpowK NpocAoek. Pacxarka pynoHos 13 reorexcruna anHod 8,0 m
3 Bossenerue Tena Hackinu [HikHAR 4acTs) Or us necka 03
4 Bossenete Tena HackINH (BepiHAR YacTe) DTCHINKA CAOEB M3 CLRXOMER3N0TO MK TESRAOMED3AONO N
5 YeTpoficTeo OCHOBHOM NAOWAAKM n W4 TBEpAONY
[ Yrpennene oTKOCOS YCTPONCTEO S3WMTHOMD CNOA W3 CRANLHOMO MYHTA TONW
Mokasars CTpouTENEHbIE PaBoTE!
Homenrkaarypa crpouTenthbix pator (MTM)
¥nin  Haseane paboru (MTIT) ‘Kea Haseanue paboTu (Hopuatue]
1 |Pu-mrpwrae-:m 0004 4 papuant: [ICH 0102-033.06, Pronensee wep2noro rps P 100013, 818 e, B msmn M. P s ryce
2 Funonense [PYHTa b Kapepe 0007 wapuanr: T3CH 0102-030-01 P T TIRBT (103 1.0 100013, £.16 uen-w. §.16 1am-. Mamosicr TPaKTopa. BOTIHOMEA GRHOBIPOBIA A TRAKT 0P, MORHOCTS T3
3 PaopaboTia HNOTpyaKa rpyKTa 0012 4 eapuant: T3CH 0103-011-05. P £ 125143 1000 13, 6.03 wen- W57 ven-w. 3,96 mag
4 Paapabora U NOrpYIKka rpyHT A 001 2 eapuan: [ICH 01-03-012-02. Py ] CTHMOCTRIO | 0,65; 0.5 10 1000 143, 8 wen-i 136,92 wen-u. 5.5 mam- &
5 PaopaboTis HNOTPYIKS RYNT S 0022 2eapusky: T3CH 0103-013-02 P i A:0.25443, 1000 142, 20,76 v H359 wens. 1.3 mas-
(3 TPIHCNOPTUPOBES THYHTE — BOTOMOBHMHIA 0025 Pacwer. PUTS 30T 1000843, u/ Bogurens xm. 16-257. 26,27, 28,28,
7, Burp pywTa b 0023 4 eapusnt: TICH 0103-070-0511 & rp s 1000 143, 1L8T+{1AILI0) vt 187+(14L0) iz, MammonecT Spmaosepa. Eynsaosep, wommocTi
8 Be pywTa 6 0033 4 eapuan. PICH 0103-071-05:11 Jacunca Tpaswedi v 6 1000 543, 11+(048:400) et L1{0.445L110) b, Mamnamct Gyasaosepa. Bymeaosep, wommocte HO B (450
9 Mnasagporcs cnos 0005 2eapuant: P3CH 01.03-072-02 Mnaspooa nnomased Symacoepanst. 100013, 0,08 wen-. 0,03 Maw- Mamussicr Symaooeps. Eymaosep. womwocrs 340 kBr (§50 n.0). 36:37: 35: 3% 4041
0 FnnoTHERHE MPYHTOUNNOTHAOM &if HawsMOH 00307 Zeapuant: T3CH 0102-001-02.08. KATE b 02y 25, 1000443, 13.9%(1.250m) wen-w. 12,74 Mam-. 125+(1L25sm)] mam- Mamsasuct Syneaoaepa, Maumssict kaTka. Eynws
n FnoTHERIE PYHTOUNACT AR Ei] Ml 0043 2eapuanr: TICH 01-02-003-02-09. Py 27 1000 3. 12,3+{18mm) wen-, 105 wames L3~{15WEn) st MammomicT Synmacseps, MamumcT Bubporamia; Eyieacsep, Momnoets 79

MNepenare e 611

Pexaa "3xkcneprisa’ Pesura "Koncrpykums”

Puc. 12. Pexxum paboTbl MM «TexcTpyKTypa-My: «Pe3ynbTatbl SKCNEPTH3bI»

http://nanobuild.ru 771

info@nanobuild.ru



http://nanobuild.ru/ru_RU/

Nanotechnologies in construction 2025; 17 (6): ‘I 0 O
HaHoTexHonornn B cTtponTenbcTee 760-774 Ne NanOb
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Ta6bnuua 2. OparmeHT nepeyHsa paboT, BXOAALLMX B KOMMIEKCHbIN TEXHONOrMYecKuin npouecc «3. Bo3segeHuve tena
Hacbinu (HUXKHEN YyacTn)»

Hopma BpemeHn,
(rpoutenbHbie 060cHoBaHMe HaumenoBaHue pa6ot no ’
Nen/n 4 Cocras 6puraapi MawmHbl
pa6otbi (MTMN) wndp HOPMaTUBHbIM UCTOYHUKAM — —
MatwmHuct bynbpo3ep, mowHocTb 79 KBT
252 N H¥2"3;3$::; oii [3CH YnnotHeHwe rpyHTa BUGPALMOHHBIMN 123 105 6ynbao3epa, (108 n.c.); Katok LOpoXHblil
o Py N%laLUMHOVI B 01-02-003-02-+08 KaTkamn 2,2 T ’ 1,8+(1,8%) MatumHuct C(aMOXOHblil BUOPALMOHHDI,
O BUOpOKaTKa macca2,2t
3. Bo3BezieHue Tena Hacbinu (HKHeN uacT)
PbixneH1e Mep3/Ioro rpyHTa KInH- IKCKaBaTOPbI OHOKOBLLOBbIE
311 PW;i:M: er pZHTa 01—0?—829—06 MOJIOTOM, NOZBELLIEHHbIM Ha CTpene 81,8 81,8 3'|\(A(a|(f::TthfTa [LN3eNbHbIil Ha TYCEHNYHOM
Poep KcKaBaTopa P X0fy, eMKOCTb KoBLua 0,65 M?
PbixneHue Mep3noro rpyHTa YcTaHoBKa 0Ho6apoBas Ha
3.1.2 Pb”‘:i:”:er pZHTa 01_0?_8;10_01 6apOBbIMM YCTAHOBKAMI MOLLHOCTbIO 8,16 8,16 '\ga;":;z”? TpaKTOpe, MOLHOCTb 79 KBT
Poep 79 kB (108 1..) pakTop (108 n.C.), WpuHa wemm 54 cm
Bynbao3ep, MowHocTb 79 KBT
(108 n.c.);
PbixneHue 1 pazpabotka 3,96 Paboune, BKCKaB:;gzﬁf:S;OHszH"
BEYHOMEp3/IbIX FPYHTOB C MOTPy3Koil 6,03 Mawuhner
321 Pa3pa6o:;;H1/|T;orpy3Ka 01_0?_8211 05 Ha aBTOMOOMIN-CAMOCBaTIbI 83,39 6ynbaosepa, ry(euvlzzm)aogz,;glkom
3KCKaBaTOPami C KOBLLOM 145,17 MatwmHuct 3 4 4 .
v 3 KCKAaBATOP OFHOKOBLLOBbIN
BMECTUMOCTbI0 2,5; 1,6; 1,25 m 2891 3KCKaBaTopa X2 AV3eNbHbI Ha
TYCEHUYHOM XOZY, EMKOCTb
KoBiwa 1,6 M*
Bynbao3ep, MowHocTb 79 KBT
08n.c); .
PbixneHue 1 pazpabotka 55 Pabouwe, 3KCKaB:;(;2]:)£:;;OHBaLUOBbIM
BEYHOMEP3/IbIX FPYHTOB C MOTPY3KOii 8 Mavwmnucr
322 Pa3pa60:KaH1/|T;10rpy3Ka 01_0?_8212_02 Ha aBTOMOOUNN-CaMOCBanbl 83,39 6ynbaosepa, ry(euvg:m)aogz,;ylkom
Py 3KCKaBaTopamu ¢ KOBLUOM 136,92 Mawuhner KcKasatop OJZU:!OKOBiI.IOBbIVI
. . 3
BMecTumocTbio 1;0,65; 0,5 m 48,03 3KCKaBaTopa X2 M3eNbHBI Ha
TYCEHUYHOM XOZY, EMKOCTb
koswa 1,0 m?
Bynbao3ep, MowHocTb 59 KBT
(80n.c.); .
PbixneHue 1 pazpabotka 14,3 Paboune, BKCKaB:;gE;E:SEOHBBNOBW
BEYHOMEP3/IbIX TPYHTOB C NOTPY3KOiA 20,76 Mavwmnucr
323 Paspaﬁo:KaHligorpyska 01_0?_8213_02 Ha aBTOMOOMNN-CaMOCBaANbI 459 6ynbaosepa, ry(e"":::maxg‘?’he;wom
Py 3KCKaBaTopamu ¢ KOBLUOM 143,59 MawmHucr KcKasatop OAH’OKOB’NOBH%
. 3
BMecTUMocTbio 0,4; 0,25 m 83,39 3KCKaBaTopa X2 A3eNbHbI Ha
TyCEHUYHOM X0y, EMKOCTb
KoBLwa 0,65 m*
TpaHcnopTipoBKa TpaHcnopTUpOBKa rpyHTa . . =
33 TPYHTa — 3BTOMOGHTbHas Pacuer L v A, (st L Aol T/Vk,:n-60 T/V k60 Boputenbxm AsTocamocBansl, 16-25 1
Bbirpy3ka u Pa3paboTka npeaBapuTenbHo
3.4.1 pacnpegenenue rpyHTa 01—03—[)37%;'05 1 Pa3pbIXNeHHOr0 BEYHOMEP310ro 1,87+(1,43%xL/10) | 1,87+(1,43%xL/10) GMJ?:":;MECL Bygzgosgft X;(())LI}IIHCO)CTb
6ynbpo3epom rpyHTa 6ynbpoepamin YMbAO3Ep o
Bbirpy3ka u [3CH 3acbinKa TpaHLLeil v KOTNOBaHOB M
aLumHuCT Bynbao3ep, MowHoCTb
3.4.2 pacng;#:ggg:;ow)yma 01-03-071-05+11 6ynbu03epanr/|;yz TBanuHomepsnblx 1,1+(0,44%L/10) 1,1+(0,44xL/10) Gynbosepa 340 kBT (450 n.c.)
[3CH [TnaHupoBKa nnovazeit MawmHuct Bynbao3ep, MowHoCTb
33 MnakupogKa cnos 01-03-072-02 6ynbao3epamu 0,08 0,08 6ynbaosepa 340 kBT (450 n.c.)
Bynbao3ep, MowHocTb 79 KBT
08n.c.);
YnnotHenve [3CH YnnoTHeHve rpyHTa NpULenHbIMAU 12,74 Mavmxuct Katok 4opoxHblil npuLienHoit
3.6.1 TPYHTOYNAOTHALLEN 01-02-001-024+08 | K@TKAMY Ha IHEBMOKOCHOM X0z 13,99+(1,25%g) 6ynbao3sepa, Ha NHEeBMOKO/IECHOM XOZY,
MalUNHOI 251 1,25+(1,25%xg) MatumHmcT Katka Macca2sT;
TpaKTop Ha ryceHnYHoM Xogy,
MolLHoCTb 79 KBT (108 n1..)
—— 105 MatwumHuct Bynbao3ep, MowHocTb 79 KBT
o 3CH YnnotHeHve rpyHTa BUGPaLIMOHHbBIMMU 4 6ynbaosepa, (108 n.c.); Katok BOpOXHbIiA
362 rpyur%nmm%wmem 01-02-003-02-+08 KaTkamn 2,2 T 123:+(1,8xq) 1,8+(1.8xg) MatwumHuct CaMOXOHbIil BUOPALIMOHHDI,
! ©%g BUOpOKaTKa Mmacca 2,2
4. Bo3BepieHue Tena Hacbinu (BepxHeit yactu)
PbixneHue Mep3noro rpyHTa KNnH- IKCKaBaTOP OAHOKOBLLIOBBINA
411 P""‘"ﬁ:“ser ngTa B 01-0r23- 829-06 MOJI0TOM, NMOABELLIEHHbIM Ha CTpene 81,8 81,8 ;rcakfg':::’“a [M3eNbHbIN Ha ryCeHNYHOM
pbep 3KcKkaBaropa P XOAy, EMKOCTb KoBLLa 0,65 M*

MpumeyaHue: B Tabnue L - AnnHa y4acTka (3axBaTku); g — YNC/IO NPOXOJOB MO OAHOMY CEAY; M — KONMYECTBO aBTOCaMOCBasIOB; T — Bpems
uMKna paboTbl aBTOCaMOCBanNg; V, — 06bem KOBLUIA IKCKABATOPA; K, — KOSGGULIMEHT NEPBOHAYANIbHOTO HANOJTHEHNSA; N — KONIMYECTBO KOBLUEN
C rPYHTOM, 3arpy’kaeMblx B Ky30B aBTOCaMOCBasa
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moJyiaraeT HECKOJBbKO BapHMaHTOB MCITONHeHMsT. Ode-
BUIHO, YTO TIPY HEOOIBIIOM KOJMICCTBE BAPUAHTOB
HECJIOXKHO BBIOPATh OIWH, YIOBJIECTBOPSIIOLINN OTHOMY
I HECKOJIBKUM TpeboBaHUSIM. OTHAKO TIPH YBEI-
YeHUN BapUaTUBHOCTHA HEOOXOIUMO OyIEeT periaTh 3a-
navy (OpMUPOBAHUS ONITUMAIBHOTO TIEPEIHS padoT.
I1o cytu, morpedyercs pelieHue 3agaur (GopMUpOBaHUS
OIITUMAJIBHOTO TEXHOJIOTMIECKOTO TIpoliecca, YIOBIeT-
BOPSIIOLLErO TPeOOBAHUSIM 3P PEKTUBHOCTU (KPUTEPUSIM
ontuMajabHOCTH). Takum oO6pa3zoM, BOZHUKAET HEOO-
XOAVMMOCTb pPeIlIeHU 3a1a4u ONTUMU3ALUU, KOTopasi
YCIIOXKHSIETCS HAIMIMEM HECKOJIBKIX KPUTCPHEB 1 O0JTh-
IIOM pa3MepHOCTRIO. PemreHne Takoit 3amaum sIBJIsIeTCS
TIpeIMETOM IaTbHEHIIIETO NCCIICIOBAHMS 1 TIPUMEHCHUS
WHCTPYMEHTAPHSI, B TOM YHCIIC OTHOCSIIIETOCS K O0JIaCTH
HMCKYCCTBEHHOTO UHTEIIJICKTA.

3AKJIIOMEHUE

HTOT! TEeXHOJIOTMIECKOT0 000CHOBAHMS KOHCTPYK-
TUBHBIX pemenunii 2KJ131T va MMTI mipenctaBisiioT coboii
(byHmaMeHT I peann3aui NHXXeHepHO- HMHTEIJICKTY-
ATBHBIX TTOIXOI0B B IIPOCKTHPOBAHNH TEXHOJIOTTICCKITX
npoitieccoB. IlomydeHHBIE Pe3yIbTaThl 00CCIICUNBAIOT
(opmurpoBaHTEe HOMEHKJIATYPHI CTPOUTEIIBHBIX PadoT,
KOTOpasi CTAHOBUTCS OCHOBO [T pa3pabOTKU KAJIbKY-
TSI TPya03aTpaT, ONTUMU3AIINN OpTraHN3allnOHHOMN
CTPYKTYPHI TEXHOJIOTHMIECKOTO TIpOIecca U CO3MaAHMS
TIPOEKTOB IIPOM3BOMICTBA PabOoT.

CMUCOK NCTOYHUKOB

Oco0o¢ 3HaYeHNE UMEIOT CIICAYIOIINE ACTICKTHI IIPH-
MEHEHMS Pe3yJIBTaTOB MCCIICIOBAHMS:

1) bopManuzanms TEXHOJOTUYECKUX CBSI3eH — MOJTy-
YeHHBIE TpadOBBIC MOMIEIN KOHCTPYKTUBHBIX 3JIEMEHTOB
1 WX B3aIMOCBSI3¢1i TIO3BOJISIIOT aBTOMATHYECKH TeHEPH-
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TPeOOBAHUSIM COBPEMEHHBIX CTAHIAPTOB CTPOUTEIHLHOM
0e30IMaCHOCTH Y KOHOMHUIECKO# 3(D(heKTUBHOCTH.
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ABSTRACT

Introduction. Studies have shown that current science and technology development is closely related to the growth of intellec-
tualization of industrial relations, the emergence of new technologies, which, in turn, leads to the actualization of understanding
and countering threats in the field of digital, energy, climate, and mental security. The convergent basis in the development of
nanotechnology is revealed. The aim of this research is to establish the prerequisites and opportunities for the promising rapid
development of nanotechnology on a global scale, as well as to identify potential risks associated with it. Methods and materials.
An interdisciplinary approach, based on the convergent nature of modern technology foundation, is significant in studying the
prerequisites and patterns for the cross-cutting edge development of nanotechnology on a global scale. Results and discussion.
On the basis of the existing research in the field of nanotechnology application in strategically important industries, the postulates
of a new worldview concept mnpoBo33peHueckoi koHuenuuu for studying the future path of nanotechnologies are proposed. The
postulates are based on an integral concept of interlinking such major components: the prerequisites for of threats emergence;
threats and their identification; factors forming the emergence and manifestation of threats; problems; risks affecting the aggrava-
tion of negative factors. Socio-cultural, technocratic and institutional prerequisites for studying the opportunities and risks of the
further development of nanotechnologies are identified and substantiated. Conclusion. The interdependence of socio-cultural,
technocratic and institutional prerequisites and opportunities for the emergence of threats and risks for the future development of
nanotechnologies is presented. The need for institutional regulation of the long-term development of nanotechnologies is justified,
highlighting several emerging institutional challenges that could hinder their industrial application. Recommendations for how to
regulate the development of nanotechnologies through institutions are also proposed.

KEYWORDS: nanotechnology, convergence, social and cultural prerequisites, technocratic prerequisites, institutional prerequisites,
risks, development prospects
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AHHOTALUMA

BBepeHume. ViccnefoBaHunsa nokasanu, YTo COBpeMeHHOE HayYHO-TEXHONOMMYECKoe Pa3BUTME TECHO CBA3AHO C POCTOM UHTENNEKTY-
anu3auuy NPov3BOLCTBEHHbIX OTHOLLEHWIA, MOABNEHNEM HOBbIX TEXHOMOI A, UTO, B CBOD ouepesb, MPUBOAMT K akTyanuvsaumm no-
HVYMaHWsA 1 NPOTUBOAENCTBIA Yrpo3 B 0651acTi LMGPOBOIA, SHEPreTnUeckon, KNMmMaTnyeckoi, MeHTanbHol 6e3onacHocTr. PackpbIiTo
KOHBepreHTHOe coflepKaHue B pa3BUTUN HaHoTexHosoruii. Lienbio paboTbl ABNseTcA 060CHOBaHVE NPEAMNOCHITOK, BO3MOXHOCTEN
N naeHTUdrKaLmnA pUCKOB NEPCMEKTVBHOMO Pa3BUTUA HAHOTEXHOMOI I Ha rnobanbHOM ypoBHe. MeToabl n MaTepuanbl. /icnonb-
30BaHVe MEXANCLUMIIVHAPHOTO NOAX0a, OCHOBAaHHOIO Ha KOHBEPTeHTHON NpUpoe Pa3BUTMA COBPEMEHHOMO TEXHONOMMYECKOTO
6a3uca, ABNAETCA 3HAYMMbIM B MCCNeOBaHNMN NPeANOChINIOK M 3aKOHOMEPHOCTEN NepCrneKTUBHOIo Pa3BUTHA HAHOTEXHONOTNI Ha
rno6anbHoM ypoBHe. PesynbTaTbl u 06cykaeHune. Ha ocHoBe npoBefieHHbIX UCCiefoBaHUM B 0611aCTN NPYMEHEHUA HAHOTEXHO-
JIOTUIA B CTPATErMyeckn 3HaummbIX OTPACSIAX MPOMbILLNIEHHOCTU NPeaIoXKeHbl NOCTYNaTbl HOBOW MUPOBO33PEHYECKON KOHLenuum
N3yyeHnsA NepcrnekTVBHOIo Pa3BUTUA HAHOTEXHOMOMMIA, KOTOpble 6a3npyHOTCA Ha LieNIbHOW KOHLeNuMn B3auMOyBA3bIBAHUA TaKMX
BaXKHEWLUNX COCTABNAOWYX: NPEAMNOCHINIKA BO3HUKHOBEHNWA Yrpo3; yrpo3bl U UX naeHTndrKaums; Gaktopsl, BAMsoWye Ha BO3-
HUKHOBEHVE 1 NPOoABIEHME Yrpo3; Npobembl; PUCKM, BAALME Ha yCyrybneHve ecTBMA HeraTMBHbIX GakTopoB. BoigeneHbl
1 060CHOBaHbI COLMOKYNbTYPHbIE, TEXHOKPATUYECKME U MHCTUTYLMOHAMbHbIE NPEANOCHIIKN N3YyYeHUA BO3MOXHOCTEN 1 PUCKOB
NnepcrneKkTUBHOro Pa3BUTUA HAHOTEXHONOIMI. 3aKloueHme. pefcTaBneHa B3aMmMoo6yCNIOBNEHHOCTb COLMOKYIbTYPHbIX, TEXHO-
KpaTnyeCcKnX U MHCTUTYLIMOHANbHbIX MPeANOChISIOK M BO3MOXXHOCTE BO3HUKHOBEHWSA Yrpo3 11 PUCKOB NepCrneKkTUBHOro pas3BuTrA
HaHoTexHonornn. 060cHOBaHa BaXKHOCTb UHCTUTYLIMOHANIBHOTO PEryinpoBaHusa NepcrnekTMBHOrO Pa3BUTUA HAHOTEXHOMOII
C yYeTOM LIeNoro psAaa BO3HMKAWYMX MHCTUTYLIMOHAbHBIX NOBYLUEK Ha CTbIKEe MCMONIb30BaHUA HAHOTEXHOSOMMIA B OTAEMbHbIX OT-
pacnax. MpeanoxeHbl peKoMeHAaLMN Mo NHCTUTYLNOHANbHOMY PEryNpPOBaHMNIO Pa3BUTWA HAHOTEXHOMOT M.

KJIFOYEBDIE CJIOBA: HaHOTEXHONIOMMN, KOHBEPTreHL A, COLNOKYNbTYPHbIe NPeAnOCbIIKA, TEXHOKpaTUYeCcKe Npeanocbiikuy,
WHCTUTYLMOHAMNbHble MPeAnOChIIKN, PUCKK, MePCneKTVBbl Pa3BUTUA

BJIATOAAPHOCTMW: [laHHOe nccnenoBaHme BbINOIHEHO Npy noafep ke JTabopatopry a3naTcKnx SKOHOMUYECKNX NCCIeL0BAHUI
CaHkT-lNeTepbyprckoro rocyaapcTBeHHOro yHnsepcuteta, CaHkT-lNeTepbypr, Poccuiickaa Oepgepauma.

AnAa UUTUPOBAHUA:

Mucaperko X.B., Cumuenko H.A., BarnoB J1.A., Ce B., Hacbiposa I A. [peAnocbiiku, BO3MOXHOCTY 1 PUCKW NePCrneKTUBHOIO PasBUTMA
HaHOTEXHOJOrMI Ha rMo6anbHOM ypoBHe. HaHomexHomoeuu 8 cmpoumesscmae. 2025;17(6):775-786. https://doi.org/10.15828/2075-
8545-2025-17-6-775-786. — EDN: RBJCOI.

INTRODUCTION

The technological foundation for modern society’s devel-
opment at the global level is built on the unprecedented
breakthrough of nano-, bio-, I'T- and cognitive technolo-
gies. These technologies are cross-cutting in nature and
are shaping a new socio-technical structure of the world
order. Modern science’s advancement is convergent and
involves interdisciplinary research in fields such as medi-
cine, electronics, energy, the chemical industry, aero-
space, defense, construction, and other areas.

Current science and technology development is closely
related to the growth of intellectualization of industrial
relations, the emergence of new technologies, which,
in turn, leads to the actualization of understanding and
countering threats in the digital, energy, climate, and
mental security. At the beginning of the 20th century, the
Russian scientist V.I. Vernadsky said in his well-known re-
search “The Biosphere and the Noosphere” that “steady
scientific and technological progress leads to the triumph
of reason and rational organization of nature: the bio-
sphere of the 20th century is turning into a noosphere,
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created primarily by the growth of science, scientific un-
derstanding and human social labor based on it” [1].

Calling the noosphere “the kingdom of reason”[1,
p. 35], V.I. Vernadsky emphasized that it is “a natural
phenomenon that is deeper and more powerful than hu-
man history.” He stated that the creation of the noosphere
is an inevitable prerequisite for humanity’s manifestation
as a whole, and this requires a careful attitude towards the
natural diversity and other people [1, c. 38]. However, we
are currently witnessing a rapid increase in threats and
risks associated with the rapid development of technolo-
gies. These threats are greater than ever before, and it is
important that we take action to address them.

The development of modern technology is character-
ized by convergence. One of the current interpretations
of this theory is the concept proposed by Peter Watson,
which is known as the concept of convergence as a univer-
sal historical trajectory for the development of all modern
science [2]. According to Nobel Laureate Steven Wein-
berg, convergence is “the deepest idea of the universe”[3].

Several scientific disciplines, despite their initially
different foundations, have over the past 150 years trans-
formed from separate fields into interdisciplinary areas.
Quantum chemistry, molecular biology, astronomy, phys-
ics, psychology, and economics all demonstrate connec-
tions and interdependencies. This list could go on. The
only conclusion is that convergence is the most funda-
mental idea of human progress and the most significant
aspect of scientific development in the 21st century.

The concept of “convergence” is a key element in un-
derstanding the trajectory of modern global society’s evo-
lution. According to Russian philosopher N. A. Knyazev
[4], “convergence is a defining feature of globalization
that reflects the qualitative changes taking place in socio-
economic, technological, and managerial aspects of the
world community”. It corresponds to a radical transfor-
mation in the socio-ontological foundation of society.
Convergence allows economic actors to address the chal-
lenges of our time by working together «in a systemic
coordinated effort».

Convergent content in the development of nanotech-
nology is also recorded at the international institutional
level in the international standards of the ISO/TS 80004
series [5, 6]. Nanotechnological production processes are
a large and diverse group of production processes used in
various industries (Table 1).

The increasingly complex nature of nanotechnol-
ogy production makes it of crucial importance studying
prerequisites, opportunities and risks of the prospective
development of nanotechnology at the global level.

MATERIALS AND METHODS

The use of system methodology, interdisciplinary and
integrative approaches based on the convergent nature

of the development of the modern technological basis is
significant in the study of the prerequisites and patterns
of the future development of nanotechnologies.

Considering the classical approach of compiling reports
on the development of the global nanotechnology market
by renowned international governmental and non-govern-
mental organizations, consulting firms (for example, UNC-
TAD, https://unctad.org/publication/technology-and-
innovation-report-2025; Fortune, https://www.fortune-
businessinsights.com/nanotechnology-market-108466;
RBC, https://marketing.rbc.ru/research/47612/, among
others), our study employed quantitative research methods
for collecting and analyzing both primary and secondary
data. In addition to these established statistical techniques,
we also utilized specific methods, including qualitative
analysis to explore the interrelationships among socio-
cultural, technocratic, and institutional prerequisites, as
well as to assess potential threats and risks to the future
development of nanotechnology.

At the same time, the substantiation of such inter-
dependence of prerequisites is based on the author’s re-
search methodology, which is based on a single contour
of the relationship “prerequisites — threats — factors —
problems — risks” [24].

RESULTS AND DISCUSSION

The advancement of nanotechnology is a critical
area for securing technological sovereignty for nations
in the 21st century. According to IMARC Group [26],
the global nanotechnology market is expected to reach
$102.8 billion by 2033, and the growth rate (CAGR) will
reach 27.68% by 2025-2033. According to experts Fortune
Business Insights, the Global nanotechnology market size
is projected to grow from $91.18 billion in 2024 to $332.73
billion by 2032, at a CAGR of 17.6% [25]. The growing
application of nanotechnology in various industries, the
increasing adoption of products for medical diagnos-
tics and imaging, and the growing demand for titanium
nanomaterials are some of the key factors determining the
development of the market [27]. Fig. 1 shows the expected
dynamics of the global nanotechnology market for the
next decade. The data characterize a significant growth
in the production of nanocomposites, nanomaterials and
other nanoproducts.

We should note that various consulting agencies pro-
vide different estimates regarding the future size of the
nanotechnology market. This is due, in part, to the fact
that thousands of tons of new nanomaterials used in the
above industries, such as carbon black and colloidal silica,
enter the world market every year. In the near future, new
unique nanomaterials will be developed, which will make
significant changes in the development of such industries
as biotechnology, water purification technologies, energy,
and construction.
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Table 1. Promising areas of nanotechnology application in strategically important industries

Industry

Promising areas of application

Semiconductor
Industry

- Production of high-power devices with semiconductors based on silicon carbide;

- Application of GaN converters for charging systems, DC-DC converters in the automotive market;

- Market development for GaN - microwave devices for cellular communication stations of 5G and
6G generations, radars for civil and military purposes, satellite systems, etc. [7]

Electronics & Telecom- | Electronics:
munications Equip-

ment Manufacturing

— The use of silicon nanoparticles [8] and tin [9] in lithium-ion batteries to increase the reversible
power compared to traditional graphite ones;

- The use of vanadium oxide nanoparticles as a cathode of lithium-ion batteries [10], tin oxide for
sodium- and potassium-ion, manganese oxides in lithium-ion batteries [10], etc.

Aerospace & Defense Aviation:

- Increased service life and reliability of engine components, namely in engine components such as
turbine and compressor blades, combustion chambers and thermal protection systems;

- The environmental benefits of using nanomaterials in aircraft engines are manifested in two main
aspects: reducing emissions of harmful substances and reducing fuel consumption, etc. [11].

Energy & Transport Hydrogen energy:
- Photoelectrochemical decomposition of water;
- photocatalytic production of hydrogen [12];
- solid-state hydrogen storage and proton exchange membrane fuel cells [13].
Solar energy:
- the use of self-cleaning glasses with nanocoatings [14];
- the use of nanoparticles as high-performance N- and P-type semiconductors, as well as a substi-
tute for organic dyes, which also affects the energy yield of solar cells [15-17].
Chemical industry - Nanoparticles in catalysis and synthesis: acceleration of chemical reactions; creation of new for-
mations [18];
— Development of nanocatalysts that make it possible to convert polyhydric alcohols into practically
important chemicals — olefins in large volumes and with high selectivity [18]
Biomedicine, Medicine:
Biotechnology - The use of nanoparticles to deliver drugs to certain types of cells;
and Pharmaceutical -— Diagnostics;
Industry - Tissue restoration;

- Treatment of cancerous tumors, etc. [10]

Construction - Increasing the stability of zeolite suspensions for cement systems [19];

- The influence of technologies for strengthening the base of the roadbed on the stability of a
structure designed on high-temperature permafrost soils [20];

- New types of nanomaterials are used in the manufacture of self-healing concrete, nanofoam glass,
smart and functional coatings, etc. [21]

Biological — The use of silicon nanoparticles for water purification [22] and in agriculture [23];
rehabilitation - Production of bioorganic nanofertilizers to increase the yield and quality of agricultural crops, etc.

As a rule, in analytical reports, the analysis is present-
ed for the following types of nanotechnology: nanosen-
sors, nano devices, nanomaterials, others. International
consulting company StartUs. Insights highlights the top-9
trends in the development of nanotechnology in 2025:
Carbon Nanomaterials, Semiconductor Nanodevices,
Green Nanotechnology, Nanocomposites, Nanosensors,
Nanofilms, Nanoencapsulation, Energy Nanomaterials,
Computational Nanotechnology [27].

According to Credence Research, as of the beginning
of 2025, 35% of the global nanotechnology market share
was occupied by the United States due to the existing
powerful research infrastructure. They are followed by

Europe with a market share of around 27%, driven pri-
marily by advances in nanotechnology for healthcare,
energy and “sustainable” technologies. The Asia-Pacific
region is expected to grow rapidly and have the prospect
of more than 20% of the market, mainly due to increasing
industrialization and investment in invention of nanoma-
terials in countries such as China, Japan and India. The
rest of the world, including Latin America, the Middle
East and Africa, account for about 18% of the market,
where new applications of nanotechnology in energy and
healthcare have been emerging. [27].

Fig. 2 shows the dynamics of nanotechnology devel-
opment in the Biotech market. The company’s reporting
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data Market.us indicate a significant growth in pharma-
ceuticals and medicine segments of the nanotechnology
market.

No doubt, nanotechnologies are changing and will sig-
nificantly transform strategic areas of human life. Above
we have considered the main areas in which nanotech-
nological developments are being actively implemented.
However, the introduction of nanotechnologies has both
important benefits and serious risks, which requires sys-
tematic research in the field of security at the global level.

Postulates of a New Vision Concept for the Study
of the Prospective Development of Nanotechnology

The topic of the threats that could arise when new
technologies are introduced into everyday life is currently
quite relevant, but for the time being various sources do
not present a complete concept of the interconnection of
major components:

— prerequisites for the emergence of threats;

— threats and their identification;

— factors influencing the emergence and manifestation
of threats;

— problems;

— risks affecting the aggravation of negative factors.

Risks can be caused by various negative factors. It is
important to understand the complex multi-level nature
of the impact of threats on risks emergence. In fact, risks
are a quantitative measure of the threat’s effects. If threats
are mainly described qualitatively in terms of content,
then risks provide for an assessment of the consequences
of threats in relation to a certain object of impact. The
analysis of academic literature and expert assessments has
made it possible to identify the types of prerequisites that
cause the emergence of threats associated with the further
development of nanotechnology (Table 2).

1. Social and cultural prerequisites

Nanotechnology is leading to major social and cultural
changes that define threats to core values.

1.1. Threats to core values are associated with the value
perception of new technologies, which leads to an increase
in the atomization of society and an increase in social
alienation. In turn, the growth of the autonomy of indi-
viduals leads to the emergence of new communities, new
social norms within the framework of existing systems.

1.2. Threats to the information security of the state,
family, and person. The general virtualization of society,
the computerization of all spheres of society leads to the
formation of a “hybrid reality”, which causes risks of en-
suring the

1.3. Cyber-social threats are associated with the com-
plexity and multifactorial nature of the techno sphere.
The development of cyborgization and, as a result, the

emergence of new species of people, can cause new
forms of social and political conflicts and wars, which
activates the risks of the emergence of cybernetic nano-
bio-structures.

1.4. Threats in the field of human capital development.
The growth of intellectualization of vocational education
is characterized by a decrease in the level of accessibility of
education for a part of the population with physiological,
mental and social characteristics that impede learning. We
are talking about the probable unemployment for mid-to-
low skilled workforce and exclusion from the processes of
creating added value.

1.5. Ethical threats. The rapid and poorly controlled
development of nano-, bio-, IT, and cognitive technolo-
gies actualizes the problem of “human enhancement”.
Technological strengthening, the increment of human
abilities, the modification of human corporeality and in-
tellect create risks of the emergence of a “posthuman”
phase of civilization [29].

2. Technocratic prerequisites

The technocratic prerequisites for advancing nano-
technology must be evaluated within a broader framework
that integrates socio-ethical, technological, and environ-
mental considerations.

2.1. Demographic shifts in the development of modern
society are closely related to the aging of the population,
the slowdown in the growth of the world population due
to the increase in life expectancy. This causes the risk
of a reduction in the share of the economically active
population of the Earth.

2.2. Threats in the field of health care are associated
with the weak predictability of the positive impact of
the latest nano- and biotechnologies on human health.
It should be noted that there is a risk of adverse health
effects of the latest technologies, which, on the one hand,
will make it possible to treat existing diseases, and, on the
other hand, can cause new diseases. Thus, technocratic
prerequisites are closely related to the emergence of new
diseases due to the use of the latest nano- and biotech-
nologies.

2.3. Technological threats. The global nature of the
development of NBIC technologies requires the impor-
tance of ensuring the safety of nanotechnology products,
including the use of nanoproduct recycling technolo-
gies. In this context, production and environmental risks
associated with the safety of nanotechnology products
and the disposal of nanoproducts are increasing. Also,
in the context of technological threats, it is important to
pay attention to the technological and time limitations in
testing new and nature-like materials that are not found
in nature. This actualizes the risks of using nanoparticle-
modified materials without sufficient approbation and
testing.

http://nanobuild.ru

info@nanobuild.ru


http://nanobuild.ru/ru_RU/

Nanotechnologies in construction
HaHoTexHonornn B cTponTenbCcTBe

775-786

2025; 17 (6):

No. 100

SYSTEM SOLUTIONS FOR TECHNOLOGICAL PROBLEMS

Nanobuli e

Table 2. The interdependence of social and cultural, technocratic and institutional prerequisites, opportunities and
risks of the prospective development of nanotechnologies

Premises

Hazards

=

—>

Factors

Problem Statement

>

Risks

>

2

3

4

5

Threats to core values

Value perception of
new technologies

Growth of atomization in the society.
Growing social exclusion

The risk of increasing the
autonomy of individuals leads
to the emergence of new
communities, new social norms
within existing systems

Threats to the informa-
tion security of the
state, family, and
person

All around virtualiza-
tion of society, comput-
erization of all spheres
of society

Formation of a "hybrid reality"

Risks of ensuring the informa-
tion security for the individual
and society. Formation of a
"hybrid reality"

Cyber social threats

Complexity and multi-
factorial nature of the
technosphere

The development of cyborgization and, as
a result, the emergence of new species of
people, which can also cause new forms of
social and political conflicts and wars

Risks of the emergence of cy-
bernetic nano-bio-structures

1. Social and cultural prerequisites

Threats to human capi-
tal development

The transition to more
knowledge- intensive
vocational education.

Decrease in the level of access to educa-
tion for a part of the population with phys-
iological, mental and social characteristics
that impede learning

The declining economic partici-
pation of the mid-to-low skilled
workforce

Ethical threats

Rapid and poorly con-
trolled development of
nano-, bio-, IT, cognitive
technologies

The problem of "human enhancement".
Technological enhancement, increment
of human abilities, modification of human
corporeality and intellect

The Risk of a "Posthuman”
Phase of Civilization

Demographic shifts

Population ageing

Slowing down world population growth,
increasing life expectancy

Reduction of the share of the
economically active population
of the Earth

Threats in the field of
health preservation

Weak predictability of
impact of the latest
nano- and biotechnolo-
gies on human health

Adverse effects on health of new technol-

ogies, which, on the one hand, will make it
possible to treat existing diseases, and, on

the other hand, can cause new diseases

The unintended biological
consequences of technological
convergence

Technological threats

The global nature of
the development of
NBIC technologies

Ensuring the safety of nanotechnology
products. Technologies for the disposal of
nanoproducts

Production and environmental
risks associated with the safety
of nanotechnology products,
the disposal of nanoproducts

Technological and time
limitations in testing
new and nature-like
materials that do not
occur in nature

New and nature-like
materials, non-naturally
occurring nanomateri-
als

Re-evaluation of nanoparticle-modified
materials for use in industry and construc-
tion. Destruction of structures

Risks of using nanoparticle-
modified materials without
sufficient approbation and
testing

2. Technocratic prerequisites

Local regulation of the
consequences of large-
scale disasters

Frequency of super-catastrophes at the
local level (at the level of individual coun-
tries and regions)

Risks of super-disasters at

the local level (damage from
disasters in the field of nuclear
energy, radioactive waste
disposal, etc.).

Environmental threats

Waste of nano- and
biotechnology, the
emergence of the
circulation of artificial
nanoparticles

Global environmental degradation

Contamination with nano-and
biotechnology waste. Risk of
intensifying the circulation of
artificial nanoparticles

Institutional threats to
competition

Competition in the field
of nanotechnology

Increased likelihood of an arms race

Political risks arising from
nanotechnology competition

Institutional threats to
the use of NBIC tech-
nologies

Use of NBIC technolo-
gies

Inability to fully localize the negative con-
sequences of the use of NBIC technologies

NBIC Risks as Systemic Risks
Affecting the Fundamentals
of Human Existence and the
Universe

3. Institutional prerequisites

Institutional threats to
development invest-
ment

Political and economic
interests of institutional
investors in the field of
nano- and biotechnol-

ogy

The growth of actors beyond the control
of the state, who are actively developing
in the field of nano- and biotechnology,

which can lead to an increase in military,

terrorist and extremist phenomena

Institutional risks associated
with the presence of many ac-
tors beyond the control of the
state that are actively develop-
ing in this area
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2.4. Environmental threats are associated with the
manifested local nature of the regulation of the conse-
quences of large-scale disasters, an increase in the fre-
quency of super-disasters at the local level (at the level
of individual countries and regions), which leads to an
increase in damage from disasters in the field of nuclear
energy, radioactive waste disposal, etc efforts of states and
international organizations on a global scale.

Moreover, promising areas for the development of
nanotechnology are closely related to the lack of knowl-
edge of nano- and biotechnology waste, the emergence of
the circulation of artificial nanoparticles. Contamination
with nano- and biotechnology waste increases the risk of
increasing the circulation of artificial nanoparticles, which
can affect the global deterioration of the environmental
situation as a whole.

3. Institutional prerequisites

The high level of uncertainty in assessing the techno-
logical, environmental, economic, socio-political and
other consequences of NBIC convergence requires proac-
tive political management decisions.

3.1. Institutional threats in the field of nanotechnology
competition are considered from the standpoint of in-
creasing the likelihood of an “arms race”. This also leads
to political risks caused by nanotechnology competition.

3.2. Institutional threats to the use of NBIC technolo-
gies are associated with a weak ability to fully localize the
negative consequences of the use of NBIC technologies.
Here, NBIC risks should be considered as systemic risks
that affect the fundamental foundations of human exis-
tence and the universe: privacy, identity, equality, security,
and human nature itself.

3.2. Institutional threats to the use of NBIC technolo-
gies are associated with a weak ability to fully localize the

negative consequences of the use of NBIC technologies.
Here, NBIC risks should be considered as systemic risks
that affect the fundamental foundations of human exis-
tence and the universe: privacy, identity, equality, security,
and human nature itself.

It should be noted that the risks we have indicated
require management both at the level of individual
countries, macro-regions, and at the global level. Here
is a quote from F. Fukuyama, who wrote in his book “Our
Posthuman Future: Consequences of the Biotechnology
Revolution”: “We do not have to consider ourselves slaves
to the inevitable technological progress if this progress
does not serve human purposes. True freedom means
the freedom of the political community to defend the
values that are most dear to them, and it is this freedom
that we must use today in relation to the biotechnological
revolution. [30].

In modern society, polemics regarding common val-
ues unfold mainly in the context of geopolitical factors.
Institutional regulation is the most important area of
regulation for the future development of nanotechnol-
ogy. But here it is important to understand that tech-
nological development is carried out much faster than
the formation and development of norms and rules gov-
erning the convergence of nano-, bio-, IT-, cognitive
technologies.

The problem of “lagging institutions™ is very relevant
in this contest. In this case, it is expedient to recall the
theory of institutional traps by V.M. Polterovich, who de-
scribed institutional traps as ineffective and stable norms
of a self-sustaining nature [31]. Despite the fact that the
problem of institutional traps was studied by V.M. Pol-
terovich in the context of transformational or transition
economies, the study of patterns and risks of the future
development of nanotechnologies at the global level is
closely related to such institutional traps (Table 3).

Table 3. Matrix of Institutional Traps for the Prospective Development of Nano- and Other Technologies in different

Industries
Undustry
Technologies
The Unpredictability | The Standardization The Toxicity and Trap of property
Trap of Life Support Trap Recycling Trap variability
Systems Nanoparticles of Nanomaterials in biomedia
The‘Tra.p of Algc?rlth— The Trap of Social The Long-Term ‘
mization of Mind " e Impact Assessment Biohazard Trap
: . Equality
Manipulation Trap
The trap
The Trap of the Tech- Neural Network Regulatory P
nological Singularity Regulation Trap and tariff trap of the "digital
and price gaps
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It should be noted that given in Table 3 institutional
traps represent areas for further research and more thor-
ough study from the standpoint of understanding the
social and cultural, and institutional prospects of nano-
technology regulation.

A central challenge in the long-term development of
nanotechnology is the widening gap between the rapid
pace of technological innovation and the slower evolu-
tion of its regulatory and oversight institutions. It should
be noted that the study and understanding of the risks of
the promising development of nanotechnology is a criti-
cally important task for scientists, politicians, military
figures, representatives of business and civil society. Af-
ter all, the predicted risks are often incommensurate
with their positive effects on society, as a result of which
humanity can become a hostage to its own high-tech
inventions.

From a regulatory perspective, the advancement of
nanotechnology necessitates a framework for manag-
ing economic relations built on stringent international
standards, mandatory certification, and transparency in
research.

Just as biotechnology spurred the growth of the bio-
economy, nanotechnology — as a highly interdisciplinary
field — is set to become a key driver of innovation across
the foundational sectors of the 21st-century economy —
IT engineering, medicine, energy, etc. In general, the
term “nanoeconomics” itself was studied by the Nobel
laureate Kenneth J. Arrow, who considered nanoeco-
nomics from the standpoint of the behavior of individual
economic agents: “a more detailed analysis of the buy-
ing and selling decisions of individual economic agents”
[32]. While the subject of research in macroeconomics
is transactions at the level of regions or countries, and in
microeconomics — transactions at the level of firms and
households, in nanoeconomics K. Arrow was interested in
the behavioral models of individual agents. In fact, Arrow
understood nanoeconomics as “the economic theory of
single transactions” [33].

In general, the link between the technology and the
economy was raised back in 1904 by Carroll D. Wright,
former president of the American Association for the Ad-
vancement in Science. He emphasized that “Economists
have not yet adequately dealt with the great projections
of modern times in relation to their influence upon eco-
nomic development and the conditions of the people at
large” [34]. Carroll D. Wright rightly pointed out the need
to change the political economy under the influence of
industrial and social changes.

More than a hundred years have passed, and this posi-
tion has not lost its relevance, especially in relation to the
development of nanotechnology. “Political economy, (...)
must seek to ally itself with all the great sciences in every
line of work, and to reach conclusions that shall be of vital
importance to the working masses of the world” [34].

Given the established in economic theory termino-
logical framework of nanoeconomics, research must now
focus on the convergent impact of nanotechnologies on
both national and global economic development. A par-
ticularly promising direction is the management of the
nanoindustry’s economy.

As noted by Cupoli E., “Nanoeconomics is the alli-
ance of nanoscience and economics to accelerate the pace
of technological change. It is not the application of one
field to study another field. It is ... the recognition that
science, technology and economics cannot be perfectly
separated, nor understood by the traditional “siloed” ap-
proach” [35].

Thus, the prospect of further research in this area is
the institutional convergence of methods of social and
cultural and technocratic influence on the prospects for
the development of nanotechnology.

CONCLUSION

The development of nanotechnology is a strategi-
cally important vector for ensuring the technological
superiority of the state. This study offers a framework
for researchers and practitioners to better understand
the necessary conditions and potential use cases for
nanotechnology. While the potential of nanotechnol-
ogy is vast, the associated risks are equally significant.
The social and cultural, technocratic and institutional
prerequisites for the emergence of threats in the future
development of nanotechnologies presented in the ar-
ticle show the interdependence of opportunities and risks
in managing the implementation of nanotechnologies.
And the presence of a number of institutional traps at
the junction of the use of nanotechnologies in certain
industries indicates the special importance of institu-
tional regulation of the long-term development of nano-
technologies.

In this regard, we formulate the following recommen-
dations for further institutional regulation of the develop-
ment of nanotechnology:

— Establishing effective statistical monitoring n in the
field of nanoindustry;

— Developing standards and certification protocols for
nanomodified materials for various industries;

— Developing of a world-class Research and Develop-
ment program in the field of nanotechnology;

— Stimulating and incentivizing the filing of patents in
the nanotechnology;

— Providing state support for the development of the
entrepreneurial sector in the field of nanotechnology;

— Providing institutional framework that ensures the
responsible development of nanotechnologies, which
implies a responsible attitude to risk management;

— Research into "smart" nanomaterials with the ability
of adapting to changing operating conditions;
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— Intensification of interdisciplinary research that inte- The proposed framework for institutional regulation
grates achievements in the field of materials science, should be considered a starting point, not an exhaustive
chemistry, physics, engineering and social sciences, list. It reflects the exceptional priority and importance of

which can lead to the emergence of fundamentally  institutional regulation of the development of nanotech-
new solutions in the field of nanomaterials for various ~ nologies, taking into account technological and social
industries. and cultural patterns.
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AHHOTALMA

BBegeHume. ViccnenoBaHusa nokasanu, YtTo COBpEMEHHOE HayYHO-TEXHONMOMMYECKOe Pa3BUTME TECHO CBA3AHO C POCTOM VHTENNEKTY-
anu3auuy NPov3BOLCTBEHHbIX OTHOLLEHWIA, MOSABAEHNEM HOBbIX TEXHOJOI A, UTO, B CBOO ouepesb, MPUBOAMT K aKTyanumsaumm no-
HVYIMaHWs 1 NPOTUBOAENCTBISA Yrpo3 B 0651acTy LMGPOBOWA, SHEPreTNYeCKol, KINMMaTYeCcKoi, MeHTanbHol 6e3onacHocTy. PackpbITo
KOHBEpreHTHOe coflep»KaHue B pa3BUTUN HaHOTexHosoruii. Lienbio paboTbl aBnseTca 060CHOBaHVE MPEANOCHITOK, BO3MOXHOCTEN
1 ngeHTMdrKaLmna pUCKOB NEPCMEKTVBHOMO Pa3BUTUA HAHOTEXHOMOT I Ha rnobaibHOM ypoBHe. MeToabl n MaTepuanbl. /icnonb-
30BaHVIe MEXANCLMMIMHAPHOIO NMOAX0Aa, OCHOBAaHHOTO Ha KOHBEPreHTHOW MPUPOAE Pa3BUTHA COBPEMEHHOMO TEXHONTOMMYECKOro
6a3uca, ABNAETCA 3HAYMMbIM B UCCIIeOBAHNUN NPEANOChINIOK M 3aKOHOMEPHOCTEN NepCrneKTUBHOIO Pa3BUTHA HAHOTEXHONOTNI Ha
rno6anbHoM ypoBHe. PesynbraTbl u 06cykaeHune. Ha ocHoBe NpoBefieHHbIX UCCIef0BaHUIN B 0611aCTU NPYMEHEHUS HAHOTEXHO-
JIOTUIA B CTPATErMUYeckn 3HauMMbIX OTPACTIAX MPOMbILLNIEHHOCTU NPEeAIoKeHbl MOCTYNaTbl HOBOW MUPOBO33PEHYECKON KOHLeNUumn
N3y4yeHs NepcrnekTVBHOIO Pa3BUTUA HAHOTEXHOMOIMIA, KOTOpble 6a3npyroTCA Ha LieNIbHOW KOHLeMNUMM B3auMOYBA3bIBAHUSA TaKKX
BaXKHEWLUNX COCTABNAOWYX: NPEAMNOCHIIKA BO3HUKHOBEHNWA Yrpo3; yrpo3bl U UX uaeHTndrKaums; dbaktopsl, BIMsOLWMe Ha BO3-
HUKHOBEHVE 1 NPOABJIEHME Yrpo3; NPoOeMbl; PUCKM, BAAKLME Ha YCyrybneHve eicTBMA HeraTMBHbIX GakTopoB. BoigeneHbl
1 060CHOBaHbI COLMOKYbTYPHbIE, TEXHOKPATUYECKME U MHCTUTYLMOHANbHbIE NPEANOCHITKMN N3YyYEHUs1 BO3MOXHOCTEN 1 PUCKOB
NepcrneKkTUBHOIO Pa3BUTUSA HAHOTEXHOOIMI. 3aKiloueHme. MNpefcTaBneHa B3aMMoo6yCNIOBNEHHOCTb COLIMOKYIbTYPHbIX, TEXHO-
KpaTUYeCKNUX U MHCTUTYLIMOHANbHbIX MPEeANOChfIOK Y BO3MOXXHOCTE BO3HUKHOBEHMSA YrPO3 1 PUCKOB NepCrneKkTUBHOIO pa3BuTHsA
HaHoTexHonornn. 060CHOBaHa BaXXHOCTb UHCTUTYLIMOHANIBHOTO PErysinpoBaHus NePCrekTUBHOrO Pa3BUTUA HAHOTEXHONOII
C YYeTOM LIeNIoro psfa BO3HMKALWYMX MHCTUTYLIMOHAbHBIX NTOBYLUEK HA CTbIKE UCMONIb30BaHUA HAHOTEXHONOMIA B OTAEMbHbIX OT-
pacnsx. MpeanoxeHbl peKOMeHAALMN MO NHCTUTYLNOHANbHOMY PErYMPOBAHMIO Pa3BUTWA HAHOTEXHOMOT M.

KJTKOYEBDIE CJIOBA: HaHOTEXHONOMMW, KOHBEPTreHL A, COLNOKYNbTYPHbIe NPeAnOCbIIKA, TEXHOKpaTUYeCcKne Npeanocbiikuy,
WHCTUTYLMOHasIbHble MPEAMNOCbUTKM, PUCKU, NEPCNEKTUBBI Pa3BUTUA
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Prerequisites, opportunities and risks for the future
development of nanotechnology at the global level
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ABSTRACT

Introduction. Studies have shown that current science and technology development is closely related to the growth of intellec-
tualization of industrial relations, the emergence of new technologies, which, in turn, leads to the actualization of understanding
and countering threats in the field of digital, energy, climate, and mental security. The convergent basis in the development of
nanotechnology is revealed. The aim of this research is to establish the prerequisites and opportunities for the promising rapid
development of nanotechnology on a global scale, as well as to identify potential risks associated with it. Methods and materials.
An interdisciplinary approach, based on the convergent nature of modern technology foundation, is significant in studying the
prerequisites and patterns for the cross-cutting edge development of nanotechnology on a global scale. Results and discussion.
On the basis of the existing research in the field of nanotechnology application in strategically important industries, the postulates
of a new worldview concept mrpoBo33peHueckoln koHuenuuu for studying the future path of nanotechnologies are proposed. The
postulates are based on an integral concept of interlinking such major components: the prerequisites for of threats emergence;
threats and their identification; factors forming the emergence and manifestation of threats; problems; risks affecting the aggrava-
tion of negative factors. Socio-cultural, technocratic and institutional prerequisites for studying the opportunities and risks of the
further development of nanotechnologies are identified and substantiated. Conclusion. The interdependence of socio-cultural,
technocratic and institutional prerequisites and opportunities for the emergence of threats and risks for the future development of
nanotechnologies is presented. The need for institutional regulation of the long-term development of nanotechnologies is justified,
highlighting several emerging institutional challenges that could hinder their industrial application. Recommendations for how to
regulate the development of nanotechnologies through institutions are also proposed.

KEYWORDS: nanotechnology, convergence, social and cultural prerequisites, technocratic prerequisites, institutional prerequisites,
risks, development prospects
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BBEAEHUE

DopmMupoBaHNe TEXHOJIOTUTICCKOTO 0a31ca COBpeMeH-
HOTO pa3BUTHSI OOIIECTBA HA IJTOOAIFHOM YPOBHE OIIH-
paeTcsl Ha OecrpeleeHTHOE pa3BUTHE HaHO-, ouo-, I'T-,
KOTHUTHBHBIX TEXHOJIOTHI, KOTOPBIE UMEIOT CKBO3HOI
XapakTep M BO3IEHCTBYIOT Ha (hOpMUPOBAaHIE HOBOM
COLIMOTEXHOJOTUUECKOM CTPYKTYPBI MUPOYCTPOICTBA.
Pa3BuTre coBpeMeHHOI HayKN MMeeT KOHBEPTCHTHBIM
XapakTep 1 CBSI3aHO ¢ MEXKINCIIUTIIMHAPHBIMU UCCIICIO0-
BaHUSIMU B 00JIACTU MEIUIIMHEI, 3JICKTPOHUKH, SHEPre-
TUKW, XUMUIECKOMN IIPOMBIIIJICHHOCTH, a3pOKOCMUYE-
CKOIf 1 000POHHOM ITPOMBIIIUICHHOCTH, CTPOUTEIIHCTBA
W IpyTux cdep.

CoBpeMeHHOE HAyTHO-TEXHOJIOTUIECKOE pa3BUTHE
TECHO CBSI3aHO C POCTOM MHTEJUIEKTyaJIu3aluy MPOun3-
BOJICTBEHHbBIX OTHOIIIEHUI, TTOSIBJIEHUEM HOBBIX TEXHO-
JIOTHIA, UTO, B CBOIO OUYEpPEIb, IIPUBOIUT K aKTyaIu3aIlin
MOHUMAaHUS U MPOTUBOAEUCTBHUS YTPO3 B 00J1aCTU LIU(D-
POBOI1, SHEPreTUIECKOMN, KIIMMAaTUIECKOM, MEHTAJIbHOI
oe3omnacHocTu. Elie B Hauane XX Beka pyCCKMiA yUeHBIH
B.W. Bepnanckuii B cBoeM M3BeCTHOM Tpyne «brochepa
1 Hoocdepa» IIcal, 9YTO «HEYKIOHHBIN HAayIHO-TeXHU-
YeCKMI TTporpecc BeAeT K TOPXKECTBY pa3ymMa U palmo-
HaJIbHOI OpraHu3aiuy Ipupoabl: onocdepa XX croaeTust
TIpeBpaniaeTcst B Hoochepy, Co3naBacMyro Ipexkie BCero
pPOCTOM HayKW, HAYyYHOTO MOHUMAaHMSI U OCHOBAHHOTO
Ha Hell colMaabHOTO Tpyaa yejaoBeka» [1].
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Ha3sbiBast Hoochepy «apcTBoM pasyma» [1, ¢. 35],
B.. BepHanckuii moguepKuBa, 4To «KaK CO3JaHue HO-
ocdepbl 13 0rocheprl eCTh IIPUPOTHOE SIBIICHNE, OoIee
1yOOKOe Y MOLITHOE B CBOEI OCHOBE, YEM UeJIOBEeYeCKasl
uctopust. OHO TpeOyeT MPOSBICHUS YeJIOBEUSCTBA KaK
€IMHOTO 1IeJI0T0. DTO ero Hem30exKHasl IIPeaITOChUTKA»
[1, c. 38]. laHHOE 3aK/TIOYEHME YUEHOTO OYEHb BaXKHO,
T.K. OHO 00OOCHOBBIBAET HEOOXOIUMOCTb OEPEKHOTO OT-
HOIIIEHMSI YeJIoBeKa K OKpyXaroleMy MpupoIHOMY pa3-
HOOOpPAa3nio, K IPYTUM JIIOASM 1 coobiecTBaM. OmHaKO
B HacToslllee BpeMsl Mbl HabJII0JaeM CTPEMUTEIbHOE
HapacTaHUe YyTpo3 U PUCKOB MEPCIIEKTUBHOTO Pa3BUTUSL
HOBBIX TEXHOJIOTMI Oosiee OBICTPBLIMU TEMIIAMU, YEM
Korzna ObI TO HU OBLIO.

PazBuTue coBpeMeHHBIX TEXHOJIOTU HOCUT KOH-
BEPTECHTHBIN XapakTep. OMHUM M3 COBPEeMEHHBIX TTPO-
YTEHUI TEOPUU KOHBEPreHUMH SIBJISIETCSI KOHLIETILIUS,
npemnoxeHHas [Tutepom Yorconom (Watson Peter) —
KOHIIEMUIMS KOHBEPreHIIMM KaK BCeoO1Iel nucTopuye-
CKOW TpaeKTOPUHU PA3BUTHUS BCEU COBPEMEHHOI Ha-
yku [2]. [To MHeHUIO HOOEIEBCKOTO JlaypeaTa Steven
Weinberg, «<KOHBEpreH1IMsI — 9TO caMasl TJaBHas uaest
Bcenennoii» [3].

PaznuyHble HaydyHbIE TUCLIMITIMHBI, HECMOTPS Ha 13-
HavaJbHO pa3Hble (PYHIAMCHTAJIBbHBIC OCHOBHEI, 3a TI0-
cnemane 150 et 3 pa3po3HEHHBIX 00IACTEI IIPEeBpaTH -
JINCh B MEXIUCLUMIIMHAPHbIE HAyYHbIE HATIPpABJICHUSI.
B3anMocCBsI3b M B3aMMO3aBUCUMOCTb AEMOHCTPUPYIOT
KBAHTOBAsI XUMMUSI M MOJIEKYJISIpHAs OMOJIOTHSI, aCTPOHO-
MU U pusuKa, cuxoyuorus ¢ GU3NKON, XuMuen u 3Ko-
HOMMKOM. DTOT CITMCOK MOXKHO IIPOIOKUTH. BEIBOI
OIUH — KOHBEPIeHLUs SIBJISIETCS TJyoouaiiieit naeei
pa3BUTHS YeJIOBEUYECTBA 1 BaXKHENILIMM U3 aCTIEKTOB pa3-
Butus Hayku B XXI Beke.

ITo cymiecTBY, B TOHITUM «KOHBEPTEHIIMSI» pac-
KPbIBAE€TCSl BEKTOP IBOJIOLIMA COBPEMEHHOTO TJ1I00ab-
Horo ob1iiecTtBa. [To MHEHUIO poccuiickoro ¢gunocoda
H.A. Kuga3esa [4], «<KOHBEpreHIINS — 5TO TaKasl XapaKTep-
Hasl yepTa nodaM3alim, TAKOM CTaTyC ee KaYeCTBEHHOM
OIpeNeIeHHOCTU, KOTOPBI COOTBETCTBYET PACKPBITUIO
colepKaHMsI COLMATIbHO-3KOHOMUYECKUX, TEXHOJIOTH -
YeCKUX U yIpaBJIeHYECKUX U3MEHEHUIT COBPEMEHHOTO
MUPOBOIO COOOIIECTBA HA YPOBHE PaIUKAIbHBIX U3ME-
HEHMI COLIMAIBHO OHTOJOTMYECKO OCHOBBI OOIIIECTBAY.
KoHnBeprenuus mo3possieT cyobekTaM 3KOHOMUYECKUX
OTHOIIIEHUI «COBMECTHBIMU CUCTEMHBIMU YCUTUSIMU»
OTBeYaTh Ha IM100aTbHbIE BHI30BBI COBPEMEHHOCTH.

KonBepreHTHOE conepkaHue B pa3BUTUU HAHOTEX-
HOJIOTUI 3a(pMKCUPOBAHO U HA MEXITYHAPOIHOM MHCTU-
TYLMOHAJIbHOM YPOBHE B MEXKIYHAPOAHbBIX CTaHIAapTax
cepuu ISO/TS 80004 [5, 6]. [IpoLecchl HAHOTEXHOJIO-
TUYECKOTO TIPOU3BOJICTBA SBJISIIOTCS OOJBILION U pa3-
HOOOpPa3HOM rpyNIoi MPOMU3BOICTBEHHBIX MTPOLIECCOB,
MPUMEHSIEMbBIX B PA3JIMUYHBIX OTPACSIX TPOMBIIILICH-
HocTu (Tad. 1).

Y CIIOXHSIONINIACS XapaKTep IMPOILIeCCOB HAHOTEXHO-
JIOTUIECKOTO TIPOU3BOACTBA OOYCIOBINBACT BaXKHOCTh
HCCIIeIOBaHMS TIPEAITOCHUIOK, BOSMOXKHOCTE! U PUCKOB
MIePCIIEKTUBHOTO Pa3BUTHUS HAHOTEXHOJIOTHUI Ha TJI0-
0aJIbHOM YpPOBHE.

MATEPWUAJbI U METOADI

Hcnonb3oBaHme CUCTEMHOM METOMOIOTHY, MEXITIC-
LIUTUTMHAPHOTO ¥ UHTETPATUBHOTO TIOAXOI0B, OCHOBAH-
HBIX HA KOHBEPTEHTHOU MPUPOJIE Pa3BUTHS COBPEMEH -
HOTO TEXHOJIOTUYECKOTO 0as3uca, sIBISIETCSI 3HAUUMBbIM
B MCCJIEIOBAHUY TIPEATIOCHUIOK U 3aKOHOMEPHOCTEH
TePCIIEKTUBHOTO Pa3BUTHsI HAHOTEXHOJIOTUIA.

[MpuHrMast Bo BHUMaHUE KJIACCUYECKUI TTPUHIIUTT
TIOCTPOEHUST OTUYETOB O PA3BUTUM TJIOOATHHOTO PBHIH-
Ka HAHOTEXHOJIOTUY TIPU3HAHHBIX MEXTyHapOIHBIX
TPaBUTEIbCTBEHHBIX U HETIPAaBUTEILCTBEHHBIX Opra-
HU3aIWii, KOHCAJITUHTOBBIX KOMIIaHU# (Hampumep,
IOnkTan, https://unctad.org/publication/technology-
and-innovation-report-2025; Fortune https://www.
fortunebusinessinsights.com/nanotechnology-
market-108466; PBK https://marketing.rbc.ru/
research/47612/ u ap.) ¢ UCHOJIb30BAHUEM KOJIMYE-
CTBEHHBIX METOMOB MCCIEI0BAHUS 110 COOpY W aHAJM-
3y MEepBUYHON W BTOPUYHON MH(pOPMAILINU, B HAIIIEM
HCCIIeTOBAHUY, TIOMUMO YKa3aHHBIX CTATUCTUYECKUX
METOJIOB HAyYHOTO MCCJIEOBAHUS, MCTTOIH30BAHBI TAK-
Ke ¥ criennrIecKre METOIbI, BKIII0Yast METOIbI Kave-
CTBEHHOTO aHaJIN3a B3aMMOOOYCIOBIEHHOCTH COIMO-
KYJIbTYPHBIX, TEXHOKPATUUECKUX Y THCTUTYIIMOHAIBHBIX
TIPEATOCHUIOK Y BO3MOXHOCTEY BOBHUKHOBEHUSI yTPO3
U PUCKOB MEPCTIEKTUBHOTO PAa3BUTHSI HAHOTEXHOJIOTHIA.

[Tpu 5TOM B OCHOBY 00OCHOBaHMS TAKOW B3aNMOO-
OYCJIOBJIEHHOCTH TIPEATIOCHIJIOK TTOJIOKEHA aBTOPCKasT
METOJIOJIOTHUST UCCIIENOBAHNS, OTIMPAIONIASICS HA EUHBIN
KOHTYP B3aMMOCBSI3€il «IIPEANOCHUIKI — YIPO3bl — (DaK-
TOPHI — MPOOJIEMBI — PUCKI» [24].

PE3VNIbTATbI U AUCKYCCUA

Pa3zBuTre HAHOTEXHOJIOTUIA SIBJISICTCS BaXKHEHIITAM
HaIIpaBJICHHEM O00eCIIeUYeHUST TEXHOIOTUIECKOTO CY-
BepenuteTa ctpaH B XXI Beke. [To ganaeiMm IMARC
Group [26], oxnmaercs, 4To K 2033 r. 00beM MUPOBOTO
pPBIHKAa HAHOTEXHOJIOTU mocturHeT 102,8 MIpm moJI.
a Temmsl pocta (CAGR) cocrasar 27,68% k 2025—
2033 rr. Ouenku akcneptoB Fortune Business Insights
ele 6oyiee ONTUMUCTUIHBIC: 00BeM MHUPOBOTO PEIHKA
HAHOTEXHOJIOT WA, IT0 X MHEHMIO, BEIpacTeT ¢ 91,18
wmipa moiii. B 2024 1. mo 332,73 mupn mosur. K 2032 1.,
YTO B CPEOHETOAOBOM BHIPAXXCHUM COCTABUT OKOJIO
17,6% [25]. Pactyluee npuMeHeHME HAHOTEXHOIOTUIA
B Pa3IMYHBIX OTPACIISIX IIPOMBIIIUICHHOCTH, BCe Ooree
MU POKOe BHEAPEHNEC HAHOTEXHOJIOTUIA, TIpeKae BCe-
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Ta6bnuua 1. NepcnekTuBHble HanpaBieHNA NPYUMEHEHNA HAHOTEXHONOMMI B CTPATErMUYEeCKN 3HAaUUMbIX OTPaCNAX

MNPOMbILLUNEHHOCTN

Otpacnb

MepcnekTnBHbIE HanpaBieHUA NPUMEHEHNA

MonynpoBogHuKoBas
MPOMbILNEHHOCTb
pbIHKe;

— NPOW3BOACTBO MOLYHBIX MPUGOPOB C NOMYNPOBOAHMKaMMN Ha OCHOBE Kapbuaa KpeMHus;
- npumeHeHne GaN-npeobpasosateneit gna 3apagHbix cuctem, DC-DC-npeobpasosaTtenein Ha aBTOMOOUIbHOM

— pa3ssuTne pbiHKa ana GaN — CBY-ycTponcTsa AnA CTaHLMN COTOBON CBA3M NOKoNeHn 5G 1 6G, pafapos rpax-
[IaHCKOTO 1 BOEHHOTO Ha3HaYeHUIA, CNYTHUKOBbIX cuctem 1 T.4. [7]

Mpon3BOACTBO INEKTPOHN- | DNEKTPOHMKa:
KW V1 TeNIeKOMMYHVKaLMOH- | —
HOro o6opyaoBaHNA

NPUMeHeHVe B NIMTUN-MOHHbIX aKKyMynATOpax HaHouyacTuL KpemHua [8] n onosa [9] ana ysennyeHua pesep-
CMBHOI MOLLHOCTU, MO CPaBHEHNMIO C TPAAULMOHHBIMU rpapuTOBbIMY;

- MPUMEeHeH1e HaHOYaCTVL, OKCMAOB BaHaAMA B KaueCcTBe KaToAa INTUI-MOHHBIX akkymynaTopos [10], okcrpa
010Ba ANA HaTPUIA- N KaMN-MOHHbIX, OKCMAOB MapraHLa B IMTUA-NOHHbIX akkymynaTopos [10] n ap.

AspoKkocmmyeckas
1 060pOHHAsA
NPOMBbILLIEHHOCTb

ABnacTpoeHue:

npap. [11]

— YyBenuyeHune cpoka CJ'Iy>K6bI N HaeXHOCTU KOMMOHEHTOB ABUraTens, a UMeHHO B TaKUX KOMIMOHEHTax ApuraTe-
1A, KaK JlonaTtkn Typ6I/IH 1 KOMMPEeCCOPOB, KaMepbl CropaHNA N CUCTEMbI TEMJTO3aLLNTbI;

— 2KoJiornvyeckne npenmyLiecTsa NpMMeHeHA HaHOMaTepKrasoB B aBUaUMOHHbBIX ABUTraTeNnAX NPOABNAKTCA
B 1BYX OCHOBHbIX aCneKTax: CHUXeHUn Bbl6p0COB BpeAHbIX BelweCcTB N yMeHbLUeHUn I'IOTpe6J'IeHI/IH Tonnnea

DHepreTuka 1 TpaHCnopT BopopopHas sHepreTuKa:

ConHeyHas aHepreTunka:

- $OTOINEKTPOXMMUYECKOE PA3NOXKEHNE BOAbI;
- ¢doToKaTanuTMuecKoe nosyyeHune sogopopaa [12];
- TBEpPAOTENbHOE XpaHeHVe BOAOPOAA 1 TOMINBHbIE 31EMEHTbI C MPOTOHHOOOMeHHO MembpaHo [13].

— UCMOJIb30BaHNE CaMOOUNLLAOLLMXCA CTEKON C HAHOMOKPbITUAMM [14];
— MCMONIb30BaHNe HAHOYACTUL, B KaUecTBe BbICOKOMPOU3BOAUTESIbHbBIX MONYNPOBOAHMKOB N- U P-TUMA, @ TakxKe
B KaueCTBe 3aMeHbl OpraHNYecKnX KpacuTenen, Yto TakxKe BANAET Ha BbIXOA SHEPTUN CONHEYHbIX STIEMEHTOB

[15-17]
Xummnueckasa — HaHOoYacCTULbl B KaTal3e N CUHTE3e: YCKOPEHUE XMMNYEeCKUX peaKLl,I/IIZ,' Cco3aHne HOBbIX COE,EI,I/IHEHI/IVI [18];
MPOMbIWIEHHOCTb - pa3pa60TKa HaHOKaTanm3aTopoB, KOTOPbIe MO3BOJIAKT B 60/1bLIVX 06bEMAX U C BbICOKOW CENEKTUBHOCTbIO

npespaliatb MHOrOaTOMHbIE CMUPTbI B MPaKTUYECKN BaXKHble XMMN4YeCcKne BelecTsa — Oﬂ€¢I/IHbI [18]

BruomeaunumHa, 6uotexHo- | MeguuuHa:

norun n papmavieBTnye- -

CKanA NPOMbILLIEHHOCTb — OVArHOCTUKa;

— BOCCTaHOB/IEHUE TKAHEW;

MNCNob30BaHME HaHO4YaCTUL ANA AOCTaBKU IeKapCTB K onpeaesieHHbIM TUMNam KIeTokK;

— NeyeHune pakoBbix onyxonen n ap. [10]

CrpouTtenbcTBo — MOBbILIEHVE YCTONUYMBOCTM LIEOSIUTOBbIX CYCrEH3MIA ANA LLeMeHTHbIX cucTem [19];

— BJIMAAHWE TEXHOJOTUI YCUIEHNA OCHOBAHUA 3€MJIAAHOTO MOJIOTHA Ha YCTONUMBOCTb COOPYXKEHUA, MPOEKTHpYe-
MOrO Ha BbICOKOTEMMEPaTYPHbIX MHOFOJIETHEMEP3IbIX FpyHTax [20];

- HOBble BUAbI HAHOMaTEePasIOB NCMOMb3YITCA NMPU U3rOTOBJIEHNM CaMOBOCCTaHaBNMBaKLeroca 6eToHa, Ha-
HOMEeHOCTeKNa, YMHbIX U GYHKLMOHaNbHBIX MOKPbITAN U T.4. [21]

buonornuyeckas — NPUMEHeHne HaHOYaCTUL, KpeMHUA ANA OUYNCTKN BOAbI [22] 1 B cenbckom xo3ancTae [23];
peKkynbTuBayma — MPOV3BOACTBO BUOOPraHNYECKNX HAHOYAOOPEHWIN K MOBBILLEHIO YPOXKAMHOCTY 1 KauyecTBa C/X KynbTyp U T.4.

TO, IJISI MEIUIIMHCKOM TMaTHOCTUKY U BU3YyaIU3allnu,
a TaKKe pacTyIIMi CIIpOC Ha TUTAHOBBIC HAHOMATeE-
pHAaJBl SIBISIIOTCS OMHUMU U3 KITIOUYEBHIX (DAKTOPOB,
OTIpeNeIIONNX pa3BUTHe pblHKa [27]. Ha puc. 1 nipen-
CTaBJIcHA OXMmIacMasl IMHAMUKA TJI00aIbHOTO PHIHKA
HAHOTEXHOJIOTUIT Ha OnmXKaiimree gecsatuietne. daH-
HBIC XapaKTepU3YyIOT 3HAYNTEIbHYI0 TMHAMUKY POCTa
TIPOM3BOICTBA HAHOKOMIIO3UTOB, HAHOMATEPUAJIOB
¥ OIPYTUX HAHOM3IEIIHIA.

OTMeTHM, YTO pa3HbIe KOHCAJITUHTOBEIC aTeHTCTBA
JAIOT Pa3IMIHBIC OIICHKA OTHOCHUTEIHLHO OYIYIIEro pas-
Mepa phIHKAa HAHOTEXHOJIOTHI. DTO CBSI3aHO, OTYACTH,
C TeM, 9TO eXXEromgHO B oOpalieHne Ha MUPOBOM PHI-
HOK TTOCTYTIAIOT THICSYM TOHH HOBBIX HAHOMAaTEPHUAJIOB,
MIPUMEHSIEMBIX B BBHIIIICYKa3aHHBIX OTPACIISIX, HAIIPH-

Mep, TEXHUISCKUU YIJIEPOI M KOJUTOMIHBIN TUOKCUT
KpemHusl. B 6mkaiiem OynyieM OyayT pa3paboTaHbl
HOBBIC YHUKAJIbHBIC HAHOMATEPHUAJIbI, KOTOPBIC BHECYT
CYIIIECTBEHHBIC N3MEHEHUS B Pa3BUTHE TAKUX OTpacIlei,
KaK OMOTEXHOJIOTHSI, TEXHOJIOTMY OYMCTKHI BOIBI, SHEP-
TeTHKa, CTPOUTEIIBCTBO.

Kaxk rmpaBmiio, B pa3IMIHBIX aHATUTHYECKIX OTICTaX
aHaJIN3 TIPEICTABISICTCS 110 TAKUM TUIIaM HAaHOTEXHOJIO-
I'Wii: HAHOCEHCOPBI, HAHOYCTPOICTBA, HAHOMATEPUAJIBI,
IpyTHe HAHOTEXHOJOTUN. MeXXmyHapoaHast KOHCAJITHH-
roBas Kommanaus StartUs. Insights BeImessiet Tom-9 TpeH-
JIOB B pa3BUTUM HAHOTeXHOJIOTHIA B 2025 T.: KApOOHOBBIE
HaHOMAaTepHUaIIbl, TTOJYIIPOBOTHUKOBEIC HAHOYCTPOIA-
CTBa, 3eJICHbIC HAHOTEXHOJIOTMH, HAHOKOMIIO3UTHI, Ha-
HOCEHCOPHI, HAHOIUICHKN, HAaHOMHKAIICYJIUPOBaHNE,
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Puc. 1. lnHamrKa MMpOBOro pblHKa HAHOTEXHONOMUI [28]

HaHOMaTepUaJIbl B 9HEPTETUKE, BEIYUCINUTEIbHBIC Ha-
HoTexHoyioruu [27].

CormacHo onenkam Credence Research, mo cocto-
SHAI0 Ha Havano 2025 roma 35% monu pplHKa HaHO-
texHoyornit 3annManu CIIA 61aromapst Meroniencs
B PACMOPSKEHUH YICHBIX MOIITHOM HayIHO-MCCIICIO-
BaTeIbCKOM MHMPACTpyKType. 3a HUMH ciaenyeT EBporma
C IoJieii peIHKA 0KOJI0 27%, 4TO 00YCIIOBIEHO, IPEXKIe
BCET0, DOCTVKEHUSIMU B 00J1aCTH HAHOTEXHOJIOTHUI JIJIst
3IpaBOOXPAHCHMUS, SHEPTETUKU U «YCTONIUBBIX» TEX-
Honornit. OXupaeTcs Takke, 4To A3MaTcKO-TUXooKe-
AHCKUI peTHOH OyIeT OBICTPO PACTU M B IICPCIICKTUBE
3aiiMet Gojiee 20% pbiHKa, IJIaBHBIM 00pa3oM, 6J1aro-
Iapst pacTymieil MHAYCTPUATN3AINA U WHBECTUIINSM
B pa3pabOTKN HOBLIX HAHOMATEPUAJIOB B TAKUX CTPaHAaX,
kak Kwuraii, Anmonust u Munust. Ha noito ocraabHOTO
mupa, BKiatodas JlatuHckyio AMepuky, bivkHuii Boc-
TOK U AdpuUKy, IpUXoauTcs 0Kojio 18% priHKa, Tae
TaKKe TOSIBIISIOTCS HOBBIE 00J1aCTH TPUMEHEHUS Ha-
HOTEXHOJIOTUIA B 9HEPTETHUKE U 3IpaBoOXpaHeHun. [27].

Huxe Ha puc. 2 npuBeneHa TMHaAMUKA pa3BUTHUS Ha-
HOTeXHOJIOTH# Ha phiHKe Brortexa. OTUueTHBIE JaHHbBIE
KommaHnM Market.us CBUIETEIECTBYIOT O 3HAUUTEITHEHOM

pocTe TaKUX CETMEHTOB PBIHKA ITO MCIIOJIb30BAaHUIO Ha-
HOTEXHOJIOTHIA, KaK (papMalleBTMKA 1 MeIUIIHA.

Be3yciioBHO, HAHOTEXHOJIOTUY MEHSIOT 1 OyIy 3HA-
YUTETHHO MEHSTh CTPATeTUUECKH BaxKHBIE Chephl XK13-
HelesTeIbHOCTH UeJloBeKa. BhIllle HaM1 pacCMOTpPEHBI
OCHOBHBIE 00JIACTH, B KOTOPbIE AKTUBHO BHEAPSTIOTCS
HaHOTEXHOJIOTMYEeCKIE pa3padboTku. OmHaKO BHEApEHNE
HAHOTEXHOJIOTHUI MMeeT KaK BaKHBIC IIPEUMYIIICCTBA,
TaK M CePhe3HBIC PUCKU, UTO TPEOYET CUCTEMAaTHICCKIX
UCCIIeIOoBaHMUI B 00JIaCTU oOecrieueHus 0e30IMacHOCTHU
Ha INI00aJIbHOM YPOBHE.

MocTtynaTbl HOBO1 MMPOBO33pPEHYECKO
KOHLenuun nsy4yeHuns nepcneKTuBHOro
pa3BuUTUA HAaHOTEeXHONOrnM

[IpobieMaTnKa pacCMOTPEHUSI YTPO3 Pa3BUTHUS
HOBBIX TEXHOJIOTWI1 B HACTOSIICE BPEeMsI JOCTATOUYHO
aKTyajibHa, OMHAKO IT0Ka B Pa3JIUIHBIX MCTOUHHMKAX
He TIpeACTaBJIcHa IIeJbHasT KOHILIETIINST B3aNMOYBS3bI-
BaHUS TAKNX BAXKHEHUIITNX COCTABIISIOIINX:

— TIPEnNoChIIKNA BO3SHUKHOBEHUS yTPO3;
— YTPO3HI U NX NACHTU(DUKAIINS;
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Puc. 2. [lnHamnka pa3BuTia pbiHKa HAHOTEXHONOIMMI B cermeHTe broTexa [28]

— (akTopsl, BIUSIONIE HA BOSHUKHOBEHUE U TIPO-

SIBJICHUE YTPO3;

— MOpOOIEMBI;
— PUCKW, BIUSIIONINE HA yCyTyOlIeHue NeicTBUs He-

TaTUBHBIX (haKTOPOB.

Pucku MOTyT OBITH BEI3BaHBI PA3TUYHBIMU HETATHUB-
HBIMU (haKTOpaMu. 31eCh BaXKHO MTOHSTD CJIOXKHBIN pa3-
HOYPOBHEBBI XapaKTep BIMSHUS yTPO3 HA BO3HUKHO-
BeHUe puckoB. MakTUUeCKn PUCKU €CTh KOJTMIECTBEH -
HOE MepUJIo AeWcTBUS yrpo3. Eciu yrpo3bl, B OCHOBHOM,
OTIMCHIBAIOTCST KAUECTBEHHO C TOUKM 3PEHMUSI CONepKa-
HUSI, TO PUCKU TIPETyCMATPUBAIOT OLIEHKY ITOCIEACTBUI
JEMCTBUS YTPO3 TT0 OTHOIICHUIO K OTIPEAeTICHHOMY 00b-
€KTYy BO3IEHCTBYSI.

AHaNM3 HAyYHOU JIUTEPaTyPhI ¥ IKCTIEPTHBIX OLIEHOK
TIO3BOJIWJI BBIIEJIUTH TUTTBI TIPEAITOCHUTOK, BBI3BIBAIOIITIX
BO3HUKHOBEHUE YTPO3, CBI3aHHBIX C MATBHEUIIINM pa3-
BUTHEM HaHOTEXHOJIOTHIA (Ta0I. 2).

1. CoLMOKYNbTYpPHbIe NPeANnoCbIKA

HaHoTexHOIOTMY BENYT K CEPhe3HBIM COITMATBHBIM
¥ KYJIBTYPHBIM N3MEHEHUSM, OITPEICIISTIOIINM IIEHHOCT-
HBIC YTPO3HI.

1.1. LleHHOCTHBIE YyIpO3bl CBSI3aHbI C IEHHOCTHBIM
BOCIIPUSITUEM HOBBIX TEXHOJIOTHIA, UTO TIPUBOIUT K PO-
CTy aTOMM3aIMK OOIIIeCcTBa, HApaCTaHWIO COLMATbLHOMN
OTYYKICHHOCTH. B cBoIO ouepenb, pocT aBTOHOMHO-
CTU WHIWBUIOB NPUBOIUT K 3apPOXKIEHUIO HOBBIX CO-
00IIIeCTB, HOBBIX COIIMAIBHBIX HOPM B paMKax CYIIe-
CTBYIOIINX CHCTEM.

1.2. YTpo3s1 nHMOPMAIIMOHHOI 6€301TaCHOCTH TOCY -
IapcTBa, CEMBH, YeIoBeKa. BeceobIast BUpTyaImu3aiims

COLIMyMa, KOMITbIOTEpU3alvs Bcex cep 00111ecTBa MpU-
BOIMUT K (DOPMUPOBAHUIO «TUOPUIHON PeaIbHOCTI»,
YTO BBI3BIBACT PUCKU 00eCTIcUeHUSI MH(MOPMAITMOHHOMN
0€e30IacHOCTU JIMYHOCTHU 1 OOIIIECTB.

1.3. KubepcounaabHBIe YTPO3BI CBSI3aHBI CO CIOXK-
HOCTBIO M MHOTO(DaKTOPHOCTEIO TeXHOC(ephl. PazpuTne
KUOOpPTrU3alMu U, Kak CJICACTBUE, TTOSIBJIEHE HOBBIX BU-
JIOB JII0fie¥i, MOXKET BbI3BaTh HOBbIE (DOPMbI COLIMAIBHO-
TTOJTUTUICCKIX KOH(IMKTOB 1 BOIH, YTO aKTUBU3UPYET
PUCKMU TTOSIBJIEHUSI KNOEPHETUUECKUX HAHOOUMOCTPYKTYD.

1.4. Yrpo3sl B chepe pa3BUTHST YeJIOBEYECKOTO KaIT -
Tasa. Poct nHTE/IeKTyanu3auu npodeccuoHaIbHOTO
00pa30BaHUs XapaKTepU3yeTCs CHUXKEHUEM YPOBHS 10-
CTYMHOCTHU 0Opa30BaHMs ISl YACTU HACEJIEHUS, UMEIO-
mero (pU3NoJIOTHIECKUE, IICUXUICCKIE M COITMATbHBIC
0COOEHHOCTHU, MPENITCTBYIOLINE 00yueHu0. Peub umer
0 BBICBOOOXIEHWUU U3 MTPOLIECCOB CO3MaHMs J0OaBIEH-
HOW CTOMMOCTH YBEJIMYMBAIOIIECUCS TOJU JIIOJIEU C HA3-
KHUM U CPETHUM YPOBHEM MHTEJIEKTYAIbHOTO Pa3BUTHSI.

1.5. Dtaeckue yrpossl. CTpeMUTETbHOE U CI1ab0-
KOHTPOJMpPYyEMOEe pa3BUTUE HaHO-, 0uo-, I'T, KorHu-
TUBHBIX TEXHOJIOTUM aKTyaJIM3upyeT npobiaeMy «human
enhancement». TexHoJornyeckoe ycuiaeHue, rnpupa-
IIeHNE YETOBEUYCCKUX CITOCOOHOCTE!, MOTU(UKALIIS
YeJ0BeUECKOM TeJIECHOCTU U UHTEJIJIEKTAa CO3AeT PUCKU
BO3HMKHOBEHUSI «I1OCTYEIOBEYECKON» (Da3bl LIMBUIM-
3anuu [29].

2. TexHOKpaTnyeckune npeanocbuikn
PaccMoTpeHune TeXHOKpPATUYECKUX MPEATOCHUTOK

171t GOPMHUPOBAHMS BO3MOXHOCTEH pa3BUTHS HAHO-
TEXHOJIOTHU CIIeAyeT pacCMaTpUBATh B KOHTEKCTE CO-
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Ta6nuua 2. B3aMoo6YC/IOBIEHHOCTb COLMOKYIBTYPHbIX, TEXHOKPATUYECKUX U MHCTUTYLIMOHAbHBIX NPEAMNOCHINOK,
BO3MOXHOCTEN N PUCKOB MNEPCNEKTUBHOIO Pa3BUTUA HAHOTEXHOMOI I

HOBbIX TEXHOOT NI

HMe couunanbHowm OTUYXOEHHOCTN

Mpeano- Yrposbi ®dakTopbl MocTraHoBKa Nnpo6nembi Puckn
CbInKn
LleHHOCTHble yrpo3bl LleHHOCTHOE BOCMpUATHE PocT atomn3auum obuectsa. Hapacta- Puck pocta aBTOHOMHOCTY

VNHAVBUZOB NPUBOANT K 3aPOX-
[EHVII0 HOBbIX COOBLLECTB, HOBbIX
coumanbHbIX HOPM B pamKax
CyLLECTBYIOLMX CUCTEM

Yrpo3bl MHGOPMaLMOHHON
6e30MacHOCTM rocyjapcTaa,
cemMbW, Yenoseka

BceobLyan BrpTyanmsauyms
couryma, KomnbloTepusauus
BCex chep obuiecTsa

DopMrpoBaHUue «rMbpraHoN peanb-
HOCTU»

Puckn obecneuenus nidopmaum-
OHHOW 6€30MaCHOCTY JINYHOCTL
1 obuecTsa

KnbepcoumanbHble yrposbl

CnOXHOCTb 1 MHOTOGaKTOpP-
HOCTb TexHOChepbl

Pa3BuTre knboprusaumm u, Kak cnep-
CTBUe, NOABMNEHVIE HOBbIX BUAOB Jlofiell,
4TO TaKXXe MOXET Bbl3BaTb HOBblE
$OpMbI COLMaNbHO-MOANTAYECKIX
KOHMNMKTOB 1 BOVH.

Puckmn noseneHna kKnbepHeTnye-
CKMX HAaHOBUOCTPYKTYpP

1. Couwoxynb'rypuble npeanocbuikn

Yrposbl B chepe passutus
uenoBeYeCcKoro Kanurana

PocT nHTennexktyanusayum
npodeccroHanbHoro 06-
pa3oBaHuA

CHMXeHWe YPOBHA AOCTYMHOCTH 06-
pa3oBaHWA 41 YacTy HaceNeHNs, UMme-
loLiero ¢pr3nonornyeckme, ncuxmyeckmne
¥ coLuanbHble 0CO6eHHOCTU, NpensaT-
cTByIOLME 06YUEeHUIO

BblcBOGOXAEHME 13 NpoLiec-

COB cO3aaHuNA fo6aBNeHHO
CTOVMOCTU yBEeNUYMBALOLLeNCA
JONU NofEN C HU3KUM 1 CPEAHUM
YPOBHEM UHTENNEKTYaIbHOrO
pa3BuTuA

ITnyecKre yrposb

CrpemuTtenbHoe 1 cnabo-
KOHTpOMMpyemoe pa3Butre
HaHO-, 6110-, IT, KOTHUTUBHBIX
TexHonorumn

Mpo6nema <human enhancement».
TexHOMornyeckoe ycuneHume, npupatye-
HUe YesoBeYecKnx CnocobHOCTeNn, Mo-
AndUKaLMA YenoBeyecKo TenecHoCTr
U MHTeNeKTa

Prick BO3HMKHOBEHMA «nocTyeno-
Beyeckomn» dasbl LMBUAN3ALNN

[Lemorpaduueckme casuru

CTrapeHue HaceneHus

3amegieHne NpUpoCTa HaceneHns
MUPa, yBENYEHUE MPOAOIKUTENIBHOCTY
MKUZHN

CokpalueHue 4o SKOHOMUYECKN
AKTVBHOIO HaceneHvs 3emnm

Yrposbl B cdhepe
300poBbecbepexeHns

Cnabas NporHo3mpyemocTb
MO3VTUBHOIO BANAHUA
HOBENLWYX HaHO- 1 6ro-
TEXHOJNOI A Ha 300POBbe
yesioBeka

HebnaronpuatHoe Bo3feNCTBYE Ha 340~
POBbe HOBENLLNX TEXHONOTNI, KOTOPbIe,
C O[IHOW CTOPOHbI, MO3BOJIAT NEUYNTb
cylecTByoLme 6onesHn, a c gpyrom
CTOPOHbI, MOTYT CTaTb MPUYNHOW HOBbIX
6onesHen

lMosBneHe HoBbIX 3a6oneBaHNN
BCNeACTBUE NMPUMEHEHNA HOBEWI-
LWIMX HaHO- 1 BNOTEXHONOT I

TexHonornyeckme Yrposbl

TnobanbHbIn XapakTep pas-
BuTUA NBIC-TexHonoruim

ObecneyeHne 6e30nacHOCTU Npo-
BYKUMM HAHOTEXHOMOrniA. TexHonormm
YTUAN3aLMN HAHOMPOAYKLMN

Mpoun3BoACTBEHHbIE 1 3KONO-
rMyecKme prcKi, CBA3aHHble

¢ 6e30MacHOCTbIO NPOAYKLNN
HaHOTEXHONOIWIA, yTUAn3aLuunen
HaHonpoayKu1u

TexHonoruyeckas v Bpe-
MeHHas OrpaHNYeHHOCTb

B anpobauum HOBbIX 1 NpU-
poAoNoAo6HbIX MaTepranos,
He BCTPevaloLnxcs B Nprpoae

HoBble 1 npupogonofo6bHble
maTepuanbl, He BCTpeyato-
Lmeca B NpMpofe HaHoMa-
Tepuansl

MepeoueHKa MOANPULIMPOBAHHbBIX
HaHouyacTMLamMn MaTepuanos npu
NCMOMNb30BaHUY B MPOMBbILLIEHHOCTN
1 cTpouTenbcTBe. PaspyLueHne KoH-
CTPYKLUNIA

Pucku ncrionb3osaHus moguou-
LIMPOBaAHHDBIX HAHOYACTMLLAMM
maTepuanos 6e3 ux JOCTaTouHO
anpobauuu 1 TeCTPOBaHNA

2. TexHOKpaTUYeCcKne Npeanocbinikn

JKkonoruyeckune Yrposbl

JloKanbHblIil XxapakTtep pe-
ryfIMPOBaHUA MOCEACTBUN
MacLuTabHbIX KaTacTpod

YacToTa BO3HUKHOBEHWA CBEPXKaTa-
cTpod Ha IoKanbHOM YpOBHE (ypoBHe
OTAENbHbIX CTPaH 1 PErmMoHoB)

Prickun BO3HUKHOBEHMSA CBepX-
KaTacTpod Ha NoKanbHOM ypOBHe
(ywep6bl oT KaTacTpod B chepe
aTOMHOW SHepreTuKkK, yTnnmsauum
PaavioaKTUBHbBIX OTXOAOB U Ap.).

JKonoruyeckme yrposbl

OTX0fbl HaHO- 1 BUoTEX-
HOMOrNiA, BO3HUKHOBEHME
KPYroBopoTa UCKYCCTBEH-
HbIX HaHOYaCTHL,

Mo6asnbHoe yXyALeHVe SKONOryeckomn
cATyaumn

3acopeHnsa oTXoAamMm HaHo-

1 6rnoTexHonorvi. Puck ycunexnms
KpYroBopoTa NCKYCCTBEHHbIX
HaHouvacTuL

VIHCTUTYLMOHaNbHbIE YTrpo3bl
B 0611aCTN KOHKYpeHLumn

KoHKypeHums B cpepe Ha-
HOTEXHOJIOTUA

MNoBbiweHne BEPOATHOCTU BO3HUKHOBE-
HWA «KTOHKWN BOOpy)KeHI/IVI»

MonuTuyeckne puckm, obycnos-
NeHHble HAHOTEXHOMOTNYeCKo
KOHKypeHLuen

MNHCTUTYyUMOHaNbHble
Yrpo3bl NpYMeHeHA
NBIC-TexHonorui

MNpumeHeHne NBIC-
TEXHONOrni

HeBO3MOXHOCTb MOJHOW OKanM3aunm
oTpuLaTesibHbIX MOCNEACTBUIA MPUMEHe-
HuA NBIC-TexHonorui

NBIC-puncKn Kak ccTeMHble
puckun, Bivsaowme Ha yHaameH-
TaslbHble OCHOBbI YeNOBEYECKOro
CyLLeCTBOBAHMA N MUPO3[aHuA

3. UHcTTYyUMOHanbHble
npeanocbUIKNA

VIHCTUTYLMOHaNbHbIE Yrpo3bl
B 0611aCTN HBECTUPOBAHNA
paspaboTok

MonuTnyeckne n 3KOHOMK-
yecKue NHTepechbl UHCTUTY-
LIMOHaNbHbIX MHBECTOPOB
B cdepe HaHO- 1 BOTEXHO-
norun

POCT HEMOAKOHTPONbBHbIX FOCYAapPCTBaM
AKTOPOB, aKTMBHO BeAyLLMX pa3paboTKM
B chepe HaHO- 1 BUOTEXHONOMMIA, YTO
MOET NPUBECTN K POCTY BOEHHbIX,
TEPPOPUCTUYECKNX N SKCTPEMUCTCKIX
ABNEHNN

MIHCTWTYLMOHanbHble PUCKK, CBA-
3aHHbIe C HaNIMYMemM MHOXeCTBa
HEMOAKOHTPOJbHbBIX rocyaap-
CTBaM aKTOPOB, aKTVBHO BefyLynX
pa3paboTKy B ykazaHHOI chepe
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IIMOTYMaHUTAPHBIX, TEXHOJIOTUIECKUX M SKOJIOTUICCKIX
ACIIEKTOB Pa3BUTHS TEXHOJIOTHIA.

2.1. lemorpadudeckue CABUTU B Pa3BUTUU CO-
BPEMEHHOTO OOIIeCTBAa TECHO CBSI3aHBI CO CTAPCHUEM
HaceJICHUSI, 3aMeUICHIEeM TIPUPOCTa HaceJIeHUsI Mrpa
BCJICICTBHEC YBETMUCHUS TIPOIOKUTSIIHHOCTI KU3HM.
DTO BBI3BIBACT PUCK COKPAIICHUS JOJIM SKOHOMNIECKH
AKTUBHOTO HaceJICHUS 3eMIIH.

2.2. Yrpo3sl B cepe 310poBhecOepekKeHNS CBI3aHbI
€O CJ1ab0¥ MPOTHO3UPYEMOCTBIO TIO3UTUBHOTO BIIMSI -
HUS HOBEUINIMX HAHO- M OMOTEXHOJIOTUI Ha 300POBBE
gesoBeka. OTMETUM, 9TO MMEET MECTO PMCK HebJ1aro-
TIPUSITHOTO BO3ICUCTBHS Ha 300POBHE HOBEUIIIX TEXHO-
JIOTHiA, KOTOPEIE, C OMHOI CTOPOHBI, TIO3BOJIAT JICUUTh
CYIIIECTBYIOIINE OOJIE3HH, a C APYTOM CTOPOHBI, MOTYT
CTaThb IMIPUYUHON HOBBIX OoJie3Helt. TakuM obpazoMm,
TEXHOKpaTUIECKIE TIPEATIOCHIIKI TECHO CBSI3aHBI C T10-
SIBJICHMEM HOBBIX 3a00JIeBaHMI BCIICACTBHE IIPUMEHEHUS
HOBEHWIIMX HAHO- U OMOTEXHOJIOTUI.

2.3. TexHomorndeckue yrpo3bl. [ J100aTbHBIN Xapak-
tep pa3Butusg NBIC-texHoornii TpebyeT BaXKHOCTh
obecredeHsT 0e30MaCHOCTH TTPOAYKIIMYA HAHOTEXHO-
JIOTU#, BKJTIOYasT IIPUMEHEHNE TeXHOJOTUIN yTUIN3a-
MY HAHOTIPOAYKLIMK. B TaHHOM KOHTEKCTe BO3pacTaloT
MPOU3BOJACTBEHHbIE U OKOJOTMYECKNE PUCKU, CBSI3aH-
Hble ¢ 6€30MaCHOCTHIO MPOAYKIIMY HAHOTEXHOJOT U,
YTIIM3aIe il HAHOIPOIYKIINH.

Taxcke B KOHTEKCTE TeXHOJIOTMIECKIX YTPO3 BasKHO
00paTUTh BHUMAHNE Ha TEXHOJIOTMUECKYIO I BpEeMEHHYIO
OTpaHMYEHHOCTH B alIpoOaIlii HOBBIX U TIPUPOIOITO-
TOOHBIX MAaTePHUAIOB, HE BCTPEUAIOIINXCS B IIPUPOJIE.
DTO aKTyaJlM3uPyeT PUCKU MCIIOIb30BaHUS MOTU(DU-
OMPOBAHHBIX HAHOYACTUIIAMH MaTepHajioB 0e3 UX II0-
CTAaTOYHO arpoOaIiy U TECTUPOBAHUS.

2.4. DKOJIOTUYECKIE YTPO3bI CBA3aHbBI C TTPOSBIISI-
OIIMMCS JIOKaJIbHBIM XapaKTePOM PEryJInupOBaHUS
TIOCJICICTBUI MacIITaOHBIX KaTacTpod, YBeTUICHUEM
YacTOTHl BOBHUKHOBEHMSI CBEPXKATacTpo(d Ha JIOKAIb-
HOM ypOBHE (YpOBHE OTIEIBHBIX CTPaH M PETHOHOB),
YTO IIPUBOMUT K POCTY YIIEpOOB OT KaTacTpod B chepe
ATOMHOI SHEPTeTUKH, YTUIN3AIUN PATNOAKTUBHBIX OT-
xomoB u np. [TomuepkHEM, YTO yIIpaBIeHNE PUCKAMU
CBepxKaTacTpod Ha JIOKAIIPHOM (HAIITMOHATLHOM /TN
pPETMOHAJIFHOM) YPOBHE HEIOCTATOYHO 3 (HEKTUBHO
¥ JOJDKHO OCYIIECTBIISITHCS COBMECTHBIMM YCUITUSIMU
TOCYIapCTB ¥ MEXKIYHAPOIHBIX OpraHM3aLNI B TT100aJTh-
HOM MacluTaoe.

Bonee Toro, mepcrieKTMBHEIC HATIPABJICHUS Pa3BUTHS
HAHOTEXHOJIOTUI TECHO CBSI3aHBI C MAJIOM3YYCHHOCTHIO
OTXOIOB HaHO- M OMOTEXHOJIOTUI1, BOSHUKHOBCHUEM
KPYTOBOPOTa MCKYCCTBEHHBIX HAHOYACTHUII. 3aCOPCHIE
OTXOJAaMU HAaHO- W OMOTEXHOJOTUI YCUIMBAET PUCK
YCUJICHUSI KPYTOBOPOTA MCKYCCTBEHHBIX HAHOYACTHII,
YTO MOXKET BJIMATH B 1IEJIOM Ha TJI00aJIbHOE YXYIIICHIE
9KOJIOTMYECKOU CUTYaIINH.

3.MHcTUTYyUOHanbHble NPeAnoCcbUIKN

BrIcokMii ypoBeHBb HEOTIPEIEICHHOCTHI IIPU OIICHKE
TEXHOJOTMIECKUX, SKOJIOTUICCKIX, SIKOHOMUIECKUX,
COIMAIbHO-TIOIUTUICCKUX W IPYTUX MOCICACTBUMA
NBIC-xoHuBepreHIINM TPeOYeT YIIPEKIAIONINX MOTN-
TUYCCKNX YIIPABICHICCKUX PEIICHMIA.

3.1. UHCTUTYLIMOHALHBIE YTPO3bI B 00JIACTH KOHKY-
PEHIINY HAHOTEXHOJIOTHIA PacCMAaTPUBAIOTCS C TIO3ULIMIA
ITOBBIIIICHUS BEPOSTHOCTH BO3SHMKHOBEHUS «TOHKH BO-
OpYKEeHUIi». DTO IMIPUBOIUT ¥ K BOSHUKHOBEHMIO ITOJTH-
THYECKHUX PUCKOB, 00YCIIOBICHHBIX HAHOTEXHOJIOTYC-
CKOM KOHKYpPEHIIMEH.

3.2. UHCTUTYUMOHAIBHBIC YIPO3bl IPUMEHECHUS
NBIC-TexHomoruit cBsI3aHbI CO ¢J1a00i1 BO3MOXHOCTBIO
ITOJTHOM JTOKAJTU3aIlN! OTPULIATSIBHBIX TTOCIEICTBUIA
npumeHeHnst NBIC-texnomnoruii. 3necs NBIC-puckn
HY>XKHO pacCMaTpWBaTh KaK CUCTEMHBIC PUCKU, BITUSI-
fo1re Ha (hyHIaMEeHTaJbHBIC OCHOBBI UYEJIOBEUYECKOTO
CYIIIECTBOBAHMS M MUPO3IAHUSI: TIPUBATHOCTD, MICHTIY-
HOCTB, PABEeHCTBO, OE30ITACHOCTh M CaMy YeJIOBCUECKYIO
IIPUPOLY.

3.3. MHCTUTYLIMOHAJIbHBIC YTPO3HI B 00JIACTH MHBE-
CTUPOBAaHUS pa3padboToK. JlaHHBII THIT yTPO3 OITocpe-
IOBAaHHO BBI3BaH IIPOTUBOPCUMUSIMU B TTOTUTHICCKUX
1 SKOHOMMYECKUX MHTepecaX MHCTUTYLIMOHAIBHBIX MH-
BECTOpOB B chepe HaHO- 1 OMoTexHoJoTHiA. [1porpeccn-
pyroiast KOHGIMKTHOCTh MHTEPECOB MPUBOIUT K POCTY
HEITOOKOHTPOJIBHBIX TOCYAAapCTBAM aKTOPOB, aKTUBHO
BedylLINX pa3paboTKU B chepe HAaHO- U OMOTEXHOJIOTUIA,
YTO TTOTCHIINAJIBHO MOXKET aKTUBU3MPOBATh BOCHHEIC,
TEPPOPUCTUICCKIE M SKCTPEMUCTCKHE NCHCTBHSI.

OTMeTHM, 9TO YKa3aHHBIC HAMU PHUCKH TPEOYIOT
yIIpaBJICHNS KaK Ha YPOBHE OTHCIBHBIX CTPaH, MaKpo-
pPETrMOHOB, TaK W Ha TJI00aJIBHOM YpOBHE. 31e¢Ch IIPUBe-
nmem umTaty F. Fukuyama, KoTopsiit B cBoeil kKHure «Our
Posthuman Future: Consequences of the Biotechnology
Revolution» nucain: «Mbl He 00sI3aHBI CYUMTATh CEOsI
pabamMu HeM30eKHOTO TEXHOJIOTUIECKOTO TIporpeccea,
€CJI 3TOT MIPOTPECC HE CIIYKUT YeJTIOBEUCCKUM IICTISIM.
HMctunHasg cBoboga o3HayaeT cBOOOIY MOJUTUYECKON
OOIIEeCTBEHHOCTH 3allAIIATh YeHHOCMU, KOTOPBIC ei
BCETO IOPOXKe, U UMEHHO 3TO CBOOOIOI MBI TOJKHBI
BOCITOJTb30BaThCS CETOMHS IO OTHOIIICHUIO K OMOTEXHO-
JlornuecKoit pesomonumn» [30].

B coBpeMeHHOM 0OIIIECTBE TTOJIEMUKA OTHOCUTEITEHO
O0IIMX IIECHHOCTEH pa3BOpaunBacTCs IMIPECUMYIIICCTBEHHO
B KOHTCKCTE JCHCTBHS TCOITOJUTUUCCKUX (PaKTOPOB.
BaskHeimmM HaIlpaBJIeHUEM PETyINPOBAHUST TIEPCIICK-
THUBHOTO Pa3BUTUsI HAHOTEXHOJIOTHI SIBISICTCS WHCTHU-
TyIHOHAJIBHOE peryaupoBanue. Ho 3meck BaxXHO T10-
HSTb, 9YTO TEXHOJIOTMYECKOE PA3BUTHE OCYIIICCTBISICTCS
ropasmo OsicTpee, YeM (hOPMUPOBAHNUE U pa3BUTHEC HOPM
1 TIpaBUJI, PETYIMPYIOIINX KOHBEPTeHIINIO HAaHO-, OMO-,
IT-, KOTHUTUBHBIX TEXHOJIOTUIA.
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IIpobnema «3ama3gblBaHUsI UHCTUTYTOB» SIBJISIET-
cs BeChbMa aKTyaJIbHOI B TaHHOM KOHTecTe. B manHoM
ciIyJae 1eecoo0pa3HO BCIIOMHUTH TEOPHUIO MHCTUTY-
HUOHAJIbHBIX JoBylLIeK B.M. IToatepoBuya, KOTOpbIi
OIMCBIBAJI MHCTUTYLIMOHAIBHBIC JIOBYIIIKN KaK HeadheK-
TUBHBIC U YCTOMIMBEIC HOPMBI, IMEIOIINE CAMOITOIIC-
KkuBaronmiics xapaxkrtep [31]. HecMoTps Ha TO, 4TO TIpo-
0JieMa MTHCTUTYLMOHAJIbHBIX JIOBYIIIEK uccieaoBaHa B.M.
[TonTepoBudeM B KOHTEKCTE TpaHCHOPMAIIMOHHBIX, WITH
TIEPEXOMHBIX SKOHOMHUK, N3yUYeHIE 3aKOHOMEPHOCTEH
¥ PUCKOB TIEPCIICKTUBHOTO Pa3BUTHSI HAHOTEXHOJIOTHIA
Ha II00AJTEHOM YPOBHE TECHO CBSI3aHO C TTOTOOHBIMU
MHCTUTYIIMOHATEHBIMY JIOBYIIIKAMHU (TaoJI. 3).

OTMeTHM, YTO TIPUBEACHHBIC B Ta0JI. 3 MHCTUTYIIAO-
HaJIbHBIC JIOBYIIIKY IIPEICTABIISTIOT COO0M HAaTIpaBICHUS
IUIST TaTbHEHIITNIX UCCIIeIOBAaHUI 1 00JIee TIIATETLHOTO
W3YJICHHUSI C TIO3UIINIA TTOHUMAaHMS COLMOKYIBTYPHBIX
W WHCTUTYIMOHAIBHBIX TICPCTICKTUB PETYIUPOBAHUS
HAHOTEXHOJIOTHIA.

OmHUM 13 BaXXKHEHIINX BBI30BOB IIEPCIICKTUBHOTO
pPa3BUTHUSA HAHOTCXHOJIOTUI SBJISICTCS OTIepeKaroniee
pa3BUTHE TEXHOJIOTHI IO CPABHEHUIO ¢ MHCTUTYIINO-
HaJIbHBIMU paMKaMU WX PETYIUPOBAHUSI M KOHTPOJIS.
OTMeTHM, YTO U3YUYECHHE U OCO3HAHNE PUCKOB IEPCIICK-
TUBHOTO Pa3BUTHSI HAHOTEXHOJIOTHIA SIBIIIETCS KPUTIIC-
CKU BaXKHOU 3a1aueii Il YIeHBIX, TIOINTUKOB, BOCHHBIX
IesITesIeH, pencTaBuTeNeil On3Heca 1 TPaskIaHCKOTO
ob6uectBa. Benb MporHo3upyembie pruCcKU 4acTO HECO-
M3MEPUMEI ¢ UX TOJIOKUTETLHBIMY 3(D(heKTaMM Ha 00-
IIECTBO, B PE3yIbTaTE YETO YeJIOBCIECTBO MOXKET CTaTh
3aJI0KHIKOM COOCTBEHHBIX BEICOKOTEXHOJIOTUYECKIX
U300peTCHU.

T'oBOpsI 0 BaXKHOCTH MHCTUTYIIMOHAIBHOTO PETYIIH -
pPOBaHUS TIEPCIICKTUBHOTO Pa3BUTHS HAHOTEXHOIOTHUIA,
00paTM BHMMaHNE Ha YIIpaBIeHNE SKOHOMNIECKIMU
OTHOIICHUSIMU B TAHHOI 00JIACTU C TOUKU 3PCHUS yKe-
CTOYCHMS MEXKIYHAPOIHBIX CTAHIAPTOB, 00sI3aTETLHOM
cepTuUKAINN, TPO3PATHBIX NCCIICIOBAHMIA.

Nanob%

Ecau pazButue OMOTEXHOJOTUI OOYCIOBUIO AU-
HaMHMYHOE pa3BUTHE OMOPKOHOMMKU, TO IIPOBEICHUIE
HAHOMCCJICAOBAHUIN SIBIISICTCS MEKIUCITUTUIMHAPHBIM
HaIlpaBJICHUEM B COBPEMEHHOM HayKe, TCCHO CBSI3aH-
HBIM C pa3BUTHEM 0a3MCHBIX OTpaciieil TI100aabHOMN
skoHoMuKHU B XXI Beke — IT-uHXeHepueit, MeauII-
HOI, sHepreTnkoit u ap. CiemyeT OTMETUTD, YTO Ha-
IIpaBJicHUEe «HAHO3KOHOMMKA» BCJICACTBUC Pa3BUTHUS
HAaHOMHIYCTPUM HE TOJYIMUIIO ITHUPOKOTO Pa3BUTHSI.
Boo0buie cam TepMHMH «nanoeconomics» MccieaoBaH
Hob6eneBckum naypeatom Kenneth J. Arrow, KOTOpHIi
paccMaTpuBajl HAaHO3KOHOMUKY C TTO3ULINI TTOBEICHUS
OT/IEJIbHBIX SKOHOMMYECKMX areHTOB: «a more detailed
analysis of the buying and selling decisions of individual
economic agents» [32]. Eciu mpeaMeToM UcciieIOBaHUS
B MaKpPOKOHOMUKE SIBJISTFOTCSI TPAaHCAKIINK Ha YPOBHE
PETMOHOB WJIN CTPaH, a B MUKPO3KOHOMMKE — TpaHC-
aKIIMK Ha YPOBHE (PUPM U TOMOXO3SICTB, TO B HAHO-
sKoHOoMUKe K. Arrow mHTepecoBaln MOBEICHICCKIE
MO MHINBUAYAIbHBIX areHTOB. DaKTUIeCKU IO
HaHOAKOHOMUKOI Arrow moHMMa «the economic theory
of single transactions» [33].

Boo0111e Bompoc 0 ¢BsI31 pa3BUTHSI TEXHOJIOTUIA 1 9KO-
HoMMKHM cTaBui e1me B 1904 romy Ksppoin . Paiir, skc-
Mpe3uaeHT AMEPUKAHCKOM acCOIMAIINN COMCCTBUS
pa3BuTHio HayKu. OH IMOTYEPKUBAI, YTO «DKOHOMUCTHI
elle HeIOCTAaTOYHO M3YIIIIN BeJIUKHE TIPOTHO3BI COBpe-
MEHHOCTH B OTHOIIICHUN WX BIIMSTHUSI HA 5 KOHOMHIUYECKOE
pa3BUTHE W YCIOBUS XXU3HU JITOCH B 11eJIoM» [34]. Kop-
posut 1. Paiit mpaBoMepHO yKa3biBajl HA HEOOXOIMMOCTh
M3MEHEHMSI TTOJIMTUUECKOI SKOHOMUM TTO]T BO3ICHCTBIEM
WHIYCTPUATBHBIX U COITMATbHBIX N3MCHEHUIA.

«[TomuTaeckast 5KOHOMUHI (...) TODKHA CTPEMUTHCS
O00BEIMHUTHCS CO BCEMU BEIMKMMH HayKaMU B KasKIOM
00J1acTH IESITCIbHOCTY U IIPUUTH K BEIBOIAM, KOTOPKIE
OyIyT UMeTh XN3HEHHO BaXKHOC 3HAYCHUE IS TPYIS-
IIMXCI Macc Bcero Mupar[34]. Ipomuwuto 6osee cra JieT,
1 JTaHHas TTO3UIMS He TTOTepsIa CBOeil aKTyaIbHOCTH,

Ta6n|n|.|a 3. Manmua MHCTUTYLUMNOHAJIbHbIX TOBYLUEK NEPCNEKTUBHOIO Pa3BUTUA HAHO- N APYTNX TEXHONOIUN B He-

KOTOpPbIX OTpaC/IAX

OTtpacnu
TexHonorumn
Helipo6uonorusa HealthCare DHepreTuka CTpouTtenbCcTBO
JloByLwuKa
JloBywika JloByLIKa TOKCUYHOCTMN JloBywika
HenpencKasyemocTu .
eaKLIN CVICTEM CTaHAapTU3aLun 1 yTUnn3saumnm N3MEHYMBOCTU CBOVCTB
P HaHovacTuL, HaHOoMaTepuanos B 6riocpepax
XMn3HeobecneyeHnA
JloBywwika
JloByLuKa oLeHKMn JloBywika
anropuTmMmnsauum JloByLKa coumanbHOro .
[ONITOCPOYHbIX 6ronornyeckoi
MaHUWMNynMpoBaHnA «paBeHCTBa» .
nocneacTenn onacHocTn
CO3HaHMeM
JloBywwiKa JloBywika
. JloByluka perynatopHas | JloByLiKa «4nudpposBoro»
TEXHONOrMYecKon perynuposaHua
. N 1 TapudHasn 1 LIEHOBOrO Pa3pblBOB
CUHTYNIAPHOCTY HenpoceTen
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0COOEHHO MPUMEHUTEIBHO K Pa3BUTUIO HAHOTEXHO-
JIOTUHA.

Takum ob6pazoM, MpuHUMasi BO BHUMaHUE YCTOSIB-
IIUIACS B 9KOHOMUYECKOU TEOPUN TEPMUHOJIOTMYECKUIA
MOAXO0JA K MOHUMaHUI0 HAHOOKOHOMUKM, 00paTUM BHU-
MaHMe Ha BaXXHOCTb MCCJIEAOBAHUSI KOHBEPTEHTHOTO
BJIMSIHUSI HAHOTEXHOJIOTUIT Ha 9KOHOMUYECKOE pa3BUTHE
CTpaH U MUpa B LIeJI0OM. B 3TOi1 CBSI3M BaXKHO BBIACIUTD
Takoe MepCcreKTHBHOE HAIpaBIeHNE UCCe0BaHUIT KaK
yIpaBjieH1ue HAHO9KOHOMUKOM HAHOMHAYCTPUM.

Kax ormeuaet D. Kymonu, «HaHoskKoHOMIKA — 3TO
CO103 HAHOHAYKU U 9KOHOMMKMU JIJIs1 YCKOPEHUST TEMIIOB
TEXHOJIOTMICCKUX M3MEHEHUIA. DTO HEe TIPUMEHEHHE O~
HO 00J1aCTH TS U3YYCHUS APYTOiL. DTO... IpU3HAHNE
TOrO, YTO HayKa, TEXHOJOIUSI U 9KOHOMMUKA HE MOTYT
OBITb MTOJHOCTBIO pa3AesieHbl WU TTOHSTHI C TOMOIIbIO
TPaITUIIMOHHOTO «M30IMPOBAaHHOTO» IToaxonax [35]. Ta-
KUM 00pa3oM, MepcrnekKTUBON TaJbHEUIITIUX UCCIEeN0-
BaHUIi B TaHHOU cepe SABISIeTCSI UHCTUTYLIMOHATbHAS
KOHBEPIeHLUSI METOIOB COLIMOKYJBTYPHOTO U TEXHO-
KpaTUYeCKOTO BO3AENMCTBUS HA TTEPCIIEKTUBBI Pa3BUTUST
HAHOTEXHOJIOTUM.

3AKJIIOMEHUE

Pa3BuTHe HAHOTEXHOJIOTHWII TIpeaCTaBIIsIeT CO0O
CTpaTeTUYECKU 3HAYNMBIA BEKTOP 00ECIICUCHMS TeX-
HOJIOTMYECKOTO MPEBOCXOACTBA cTpaH. [lomydeHHBIE
B CTaThe Pe3yIbTaThl HAYYHBIX NCCIICAOBAHMIT TIO3BOJISIT
HCCIIeIOBATEISIM M SKCIIEPTaM M3 pa3HBIX IIpodeccho-
HaJIBHBIX 00JIacTei IIIy0OsKe pa3o0paThCs B IIPEATIOCHIT-
Kax 1 BO3MOXHOCTSIX TIPUMCHEHMST HAaHOTEXHOJIOTHIA.
BesycnoBHO, BO3MOXHOCTH TIPUMEHEHUSI HAHOTEXHO-
JIOTU# OTPOMHBI, OTHAKO BEChMa 3HAUYMMBI U PUCKMU.
[IpencraBieHHBIC B CTaThe COLIMOKYIBTYPHEIC, TEXHO-
KpaTUUeCKHWe M WHCTUTYIIMOHAIbHBIC TIPEIOChUIKI
BO3HMKHOBEHMSI YTPO3 B TIEPCIIEKTUBHOM Pa3BUTHUH Ha-
HOTEXHOJIOTHIA TTOKA3bIBAIOT B3aMMOOOYCIOBICHHOCTD
BO3MOKXHOCTEI 1 pUCKOB B YIIPABIICHUN pean3aiieit
HAHOTEXHOJIOTUIA. A HaJIMUMe Psima MHCTUTYIIMOHATBHBIX

CMNCOK NCTOYHUKOB

JIOBYIIIEK Ha CTBIKE MCIT0JIb30BaHUSI HAHOTEXHOJOTU I
B OTIEJIbHBIX OTPACISIX CBUAETEIbCTBYET 00 0COOO0I BaXK-
HOCTU MHCTUTYLIMOHAJILHOTO PETYJIUPOBAHUS TTePCIIEK-
TUBHOT'O Pa3BUTUS HAHOTEXHOJIOTUIA.

B cBs131 ¢ aTHIM, chopMyIMpyeM CICOYIOIINE pe-
KOMEHJALMU )11 JabHENIIEero MHCTUTYLIMOHAIbHOTO
peryaupoBaHus pa3BUTUSI HAHOTEXHOJIOTHIA:

— opraHuzauus 3HEeKTUBHOTO CTATUCTUYECKOTO Ha-
OmtoneHus B chepe HAaHOUMHIYCTPUM;

— CcTaHaapTu3alMs U cepTuduKalms HaHOMOAUMU-
LIMPOBAHHbBIX MaTePUAJIOB JJIs1 PA3IMYHBIX OTpacen
MPOMBILIJIEHHOCTHU;

— pa3BUTHE MpPOTrpamMMbl HaAyYHBIX HCCIENOBaHUN
U pa3paboTOK MUPOBOTO YPOBHS B 00JIaCTU HAHO-
TEXHOJIOT1IA;

— CTUMYJHUPOBAHME POCTAa KOJUUYECTBA TATEHTHbIX 3a-
SIBOK MO HaINpaBIeHWIO HAHOTEXHOJIOTUIA;

— TOCyJapCTBEHHas MOAAepXKKa pa3BUTHUS TIpEeaNpU-
HUMAaTeJIbCKOTO CeKTOopa B chepe HAHOTEXHOJIOTHIA,

— CTUMYJIMPOBAHUE Pa3BUTUSI OJIaronpusiTHON MH-
CTUTYLIMOHAJIbHOM cpebl, obecneuuBaolleil oT-
BETCTBEHHOE Pa3BUTHE HAHOTEXHOJIOTUI, UTO TIpeI-
rnoJjlaraeT OTBETCTBEHHOE OTHOILEHUE K pUCKaM
U yIpaBJIeHUE UMU;

— HcclienoBaHus B 00J1aCTU CO3AaHUST «yMHBIX» Ha-
HOMAaTepuaJioB, CIIOCOOHBIX aAalTUPOBATLCS K U3-
MEHSIOIIUMCS YCIIOBUSIM PabOThI;

— aKTUBM3ALMS MEXIUCUMITIMHAPHBIX UCCIICIOBAHUIA,
00BbENMHSIOIIMX TOCTUKEHUS B 00J1aCTU MaTEpU-
aJloBeICHUSI, XUMUU, (PU3UKN, MHXKEHEPHBIX U CO-
LIMAJIbHBIX HAYK, YTO MOXKET MPUBECTU K MOSIBIEHUIO
MPUHUMUITMATBLHO HOBBIX peIlIeHUIi B 00JIaCTH HAHO-
MaTepuaJioB TSI pa3IMYHbBIX OTpaCIeid.
ITonuepkHeM, BblllIeyKa3aHHbIE HAMM HaIlpaBJIeHUS

WHCTUTYLIMOHAJILHOTO PeryJIMpOBaHUs Pa3BUTHSI HAHO-

TEXHOJIOTUIA HE SBJISIOTCS UCUEPTBIBAIOIIIMMU, OJHAKO

OTpaxkaroT UCKIIOUUTENbHYIO TIPUOPUTETHOCTD U BaXK-

HOCTb MHCTUTYLIMOHAJILHOTO PETYJIMPOBAHUS PA3BUTUSL

HAHOTEXHOJIOTUIi C yY€TOM TEXHOJIOTUYECKUX U COLIMO-

KYJIbTYPHBIX TATTEPHOB.
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YepkawuHa H.U., MasneHko B.U., Pyuuti A.FO., Cepebpakos C.B., bapuHos PA.

CrHTe3 caMo3aneunBaoLLMXCA MUKPOKArCyn Ha OCHOBe AMLMKIIoNeHTageHa

CUCTEMHDBIE PELLEHNA TEXHOJIOTMYECKUX NMPOBJIEM

boxoesa J1.A., Pozog B.E., bouekmyesa E.b., bandaHos A.b., eaHos PI1.
PaspaboTka 6pOHNPOBAHHbIX U3AENNIA N3 MHOFOC/TONHbBIX KOMMO3MLMOHHbIX MAaCTUH
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U3AATEJIbCKUE CBEAEHUA

CTPOUTEJIbHOE MATEPUAJNTOBEOEHUE
CamyeHko C.B., Koznosa W.B., Cunomosa M.B., BogueHckud [].H., CupomkuHa K.A.

MccneposaHue )/CTOIZLII/IBOCTI/I LeoNnnTOBbIX CyCI'IEH3I/IIZ ANnA UeMEeHTHbIX CUCTEM

NCCNEQOBAHUE CBOUCTB HAHOMATEPUAJIOB

MyxameoxaHosa O.I., Angpeposa A.A. OLieHKa AeKOPaTMBHOM HAHOLITYKATYPKM HA MOXKAPOOMACHOCTb..c.uureesereeseces

TEXHONOIMMU NPOU3BOACTBA CTPOUTEJIbHbIX MATEPUAJIOB U U3AENUIA
Mopo3zosea M.B., ®posniogsa M.A. BnusiHne BpemeHHOro ¢paktopa Ha rMapaBanyeckyto akTMBHOCTb

MeXaHOaKTMBMPOBAHHOIO canoHUTCoAepKallero nopoLKa

WowuH E.A., TumoxuH [.K., Cmpaxos A.B., KouepeuHa M.I1., Koponekos I'A. KOMNNeKCHbI MeXxaHOTEPMUYECKNI
CMHTE3 HAHOCTPYKTYPUPOBAHHbIX TMAPOCUINKATOB KanbLna ANA LEMEHTHbIX KOMMO3UTOB

CraTbs peTparmpoBaHa no npocbbe aBTopos 25.07.2025.

WmaHos A.M., KapekeH I.T, Tyxmamuwesa A.3., Ucmaunosa A.b., Mondamypamos XK.H., Paxumosa M.
Mcnonb3oBaHue LWNakoB KMCIOPOAHO-KOHBepTepHOro npotecca (BOFS) B reononmmepHom pactsope
ana mopuduKaumm 6eToHa rmapoTEXHNYECKNX COOPYKEHNIA: CTabUIM3aLMsa CBONCTB N CHIXKEHMNE
06bEMHbIX U3MEHEHUI

Paxumos M.A., Aybakuposa 3.A., AndyHeapoea A.K., MeHeHOec Tudane 0e Hasackyac Y., Mondamypamos XK.H.
OnTMM3auma YCTONYMBOIO COCTaBa MeJIKO3epHMCTOro 6eToHa Ana 3D-nevaTyt C YacTUYHOW 3aMeHON
necka 30/10L1aKOBbIMM OTXO4AMM

PE3YJIbTATbl UCCNIEAOBAHUIN YYEHDBIX U CNELMAJTINCTOB

baneikos A.C., YyeyHos [].b., KawkuH B.M., Jaseidosa H.C.
HaHoCTpyKTypurpOBaHHble pOTOKaTaNM3aTopbl HA OCHOBE AMOKCMAA TUTaHa A1 CAMOOUMLLAOLLMXCA
6eToHOB. OueHKa BNvsAHMA $pa30BOro coctaBa Ha GOTOKATANIMTUYECKYIO aKTUBHOCTb TiO,

MEXAOYHAPOOHOE HAYYHO-TEXHUYECKOE COTPYOHUYECTBO
YXaHbCKNIA TEXHONOIrMYECKNI YHNBEPCUTET

MPUMEHEHUE HAHOMATEPUAJIOB U HAHOTEXHONOT A B CTPOUTEJIbCTBE
boes E.B., icnamymouHosa A.A., KacesaHosa /1.3., AmuHosa 3.K.

Cnoco6 nony4vyeHnsA Kpacok Ha OCHOBE HAaHOCTPYKTYPUPOBAHHOIO NMOJINBUHWUIOBOTO Jlaka

B CMEXHbIX OTPACNAX

Ky3bmuHa TK., bonbwakos A.H., JlykesHosa H.A., [Ty3ukosa A.B. OcobeHHOCTU pa3paboTKu
OPraHN3aLUMOHHO-TEXHONIOMMYECKNX PELLEHWI NPU NPON3BOACTBE CTPOUTENBHO-MOHTAXHbIX PaboT
Kpbill 6OSbLIENPONETHbIX 30aHNI
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U3AATEJIbCKUE CBEAEHUA

CTPOUTEJIbHOE MATEPUAJNTOBEOEHUE
MewankuH B.I1., Epogpees B.T., KoneimuH A.B., 3asanuwiuH E.B., Acmawog A.M., HukumuH J1.B.

KapKaCHbIe KOMMO3UTbl Ha OCHOBE XXNAKOro CTeKksia poIMKkoBOro d)OpMOBaHI/IFI

Xykos AJ]., Apbmemerko C.O., Kyk [1.M., bobpoea E.lO., Medgedes A.A. ManosHeproemkoe cBasytollee
ANA N34enunin Ha OCHOBE KaMeHHOW BaTbl

Jle B.X., Heyer Y.4., XoaHz K.J1.,, AHuckuH H.A. OueHKa B3aMOCBSA3U MeXyY HauyallbHOW TemnepaTypol 6eToHa
W MHTEpPBasiaM1 NOCSIONHON yKNafKy 6eTOHHOro MaccrBa A1 KOHTPOA paHHEro TepM1MYeCcKoro
TpewnHoobpa3oBaHus

WCCNEQOBAHUE CBOUCTB HAHOMATEPUAJIOB

Jlucuerkosa J1.H., Hocosa J1.C., byoHukoea O.A., Tumosa XK.0. OLeHKa 31eKTponpoBOAHOCTV HAHOMOKPLITWI
VNHTENNEKTYaJIbHbIX 271IEMEHTOB CTPOUTESIbHbIX KOHCprKLI.VII7I

CUCTEMHBIE PELLEHNA TEXHOJIOTMYECKUX NMPOBJIEM

LLlenumebko T.B., ApmioweHko N.A., Akynudy B.IO., MNonaHckud A.B., Hozopaués A.C. AHanv3 BANSHUS TEXHOMOMUIA
yCUIeHNA OCHOBaHMA 3eMJIAHOTO NMOJIOTHA Ha YCTOMUYMBOCTb COOPYXKEHWA, MPOEKTNPYEMOro
Ha BbICOKOTEMMEPATYPHbIX MHOFONIETHEMEP3/TbIX FPYHTAX

MEXAYHAPOOHOE HAYYHO-TEXHUYECKOE COTPYAHUYECTBO
YXaHbCKNIN TEXHONOTMYECKUIA YHUBEPCUTET

PE3YJIbTATbl UCCNIEQOBAHUIN YYEHDBIX U CNELUAJINCTOB

Py6ut O.[., Koznos [].B., AHmoHos A.C., [anumog U.M., AHwakos A.C. IKCnepuMeHTanbHO-pacyeTHble
nccnenoBaHunsa 3GGEKTUBHOCTY YCUNIEHNA »Kene306eTOHHOMO NepeKpbITUA MallMHHOrOo 3ana 'C

B pe3y/bTaTe NPYMEHEHNA CUCTEMbI BHELLHEFO apMUPOBAHNA YTIePOHbIMUA IEHTaMU. HacTb |

Kucenesa C.K., Axmepoes J1.[]., /lykbarog B.B., KaHoapoe U.B.

Ni-SiC KOMNO3UTHOE NOKPbITME, MONTyYEHHOE METOAOM NEKTPOOCAKAEHNA

CmenaneHko H.f0., Yepmoesckux C.B., JlykeaHos B.B.

WNccnepoaHme dopmMmpoBaHms Moo AYencTor KOHCTPYKLMKY C obecneyeHrnem 3alaHHON reoMeTpun........

NMPUMEHEHVE HAHOMATEPUAJIOB M HAHOTEXHOJIOTUIA B CTPOUTE/NIbCTBE

Tep-MapmupocaH A.3., Auxeno I.O., Anekceeg B.A. OCOOeHHOCTY peann3auumn UHbEKLMOHHbIX TEXHONOTUIA
COCTaBaMM Ha NOJIMEPHON OCHOBE C PeryanpyemMbiMin napameTpamm B Nog3eMHOM CTPOUTENIbCTBE.
Yactb |

TaHe BaH Jlam, Jle CyaH TxaHe, bynzakos b.Y., AnekcaHopoea O.B., baxxerHosa C.U.
CeeTonponycKawLyne 6eToHbI C UCNONb30BaHNEM 30J10LLTAKOBbIX U CTEKOSIbHbIX OTXO0B

PETPAKLNA

NYBJIMKALMOHHAA 3TUKA

MPABWUJIA ANA ABTOPOB

358

361

377

389

401

415

427

433

446

455

466

475

485
486
490

http://nanobuild.ru 790 info@nanobuild.ru


http://nanobuild.ru/ru_RU/

Nanotechnologies in construction 2025; 17 (6): ‘I O 0
HaHoTexHONnorum B cTpouTtenbCcTBe 787-792 Ne

Nanobull

COAEPXAHUE XXYPHAJIOB, BbILLE/]LINX B CBET B 2025 2.

U3OATENIbCKUE CBEAEHUA

K ABTOPAM U YUTATENAM

3HaueHwue nokasatens Index Copernicus Value xypHana «<HaHOTEXHOIOMMK B CTPOUTENbCTBEY 33 2024 rOf NOBLICUSIOCh .vvvven..

CTPOUTEJ/IbHOE MATEPUAJIOBEAEHUE

Epogpeesa U1.B., Makcumosa W.H., Ceemnos [.A., bakywes C.B., lLleuH A.W., TapakaHos O.B. MpouHocTb 1 fedopMaTUBHOCTb
LiIeMEeHTHOr0 KaMHs 1 NMOPOLLKOBO-aKTMBMPOBaHHbIX 6eTOHOB. YacThb |

496

499

500

UCCNEQOBAHUE CBOVNCTB HAHOMATEPUAJIOB

ljezconekoe H.W., Komaposa J1.l0., Jlucuenkoea J1.H., byoHukosa O.A., Bapgpanosckas B.B., L{pibuH A./. OueHka agresnmn

3alNTHbIX I'IOKprTI/II;I K JINHENHbIM CTalbHbIM KOHCTPYKUMAM Npn BO3JeNCTBUMN Jla3€PHOro HAHOCTPYKTYPUPOBaHUA.........

TEXHOJIOrMW NPOU3BOACTBA CTPOUTE/IbHbIX MATEPUAJIOB 1 U3AEJNIA

CmenuHa W.B., Cmpokoea B.B., Epogpees B.T. BnusiHne npupogbl 3amectutens Ha 3¢pdeKTMBHOCTb 60pa3oTHbIX
QHTMCENTUKOB 1 aHTUMUPEHOB APEBECUHbI

518

530

PA3PABOTKA HOBbIX MATEPUAJIOB

Jlanudesckas O.b. MNnacTuKoBble ApeHa)HbIe MAIUTbI C HU3KOTEMMEePaTyPHbIM HAHOCMEKAHVEM rPaHyIl

538

CUNCTEMHDIE PELLEHUA TEXHOJIOTUMYECKUX NMPOBJIEM

Hembanerko O.B., Konanuua H.O., Kynukosa A.A., bBypearos A.@., Koznosa U.B., JlykeaHosa H.A. Lindpposble moaenn
MPOEKTNPOBaHNA COCTABOB BbICOKOPYHKLIMOHAIbHOTO MeNKO3ePHMNCTOro 6eToHa C UCMOosb30BaHNEM TeXHOFEHHOTO
cbipbA

547

MEXAYHAPOOHOE HAYYHO-TEXHUYECKOE COTPYAHUYECTBO

YXaHbCKMIN TEXHONOTNYECKNI YHBEpCMTET

PE3YJIbTATbI UCCNIEAOBAHUI YYEHBIX U CMELIMANIUCTOB

Py6uH O.[]., Koznos [.B., AHmoHos A.C., lanumos V.M., AHwakog A.C. JKcneprIMeHTaIbHO-PacyeTHble UCCIIeJOBaHMsA
3bPeKTMBHOCTU ycreHNA Xene306eTOHHOro NepekpbITUA MaLHHOro 3ana [IC B pe3ynbraTe NpUMeHeHNA
CMCTEMbI BHELLHETO apMUPOBAHWNA YrnepoaHbIMK leHTamu. HacTb I

KoposneueHko O.H., Japuyerko C.I., KoHcmanmuHosa H./. BnnaHune atmochepHbIX pakToOpoB Ha 3GPeKTUBHOCTb

OrHesawuTbl ¢aca,qm;|x KOHCprKU,I/IVI 13 ApeBeECUHDI

Atoapanues X.K., bek6onom keizel b., Pawud kei3sl b., bokosa E.C., A6oues M.C. lNepepaboTka pUcoBO LLenyxm
1 MoJTyYeHne KepaMmmyeckoro KOMMno3mnTa Ha ee OCHOBe

CmenaHeHko H.fO., CmenaHexko A.[l., lemyernko M.B., Kum K.B. ViccnepoBaHune Tennionepefayn 0purnHaibHOM KOHCTPYKLMK

SNeKTpOoHarpesartenemn, NpUMeHAEeMbIX A58 TEXHONOrMYeCKUX onepaunii N3rotoBneHns getanen us cnnaea BT6............

MPUMEHEHVE HAHOMATEPUAJIOB U HAHOTEXHOJIOTUIA B CTPOUTE/IbCTBE

Tep-MapmupocsH A.3., Auxeno I.O., Anekcees B.A. OCOBGEHHOCTY peann3aumy MHbEKLNOHHBIX TEXHONOTIA COCTaBaMu
Ha NoNMMEepPHOI OCHOBE C PerynmpyembiM1 NapameTpami B NOA3eMHOM CTpouTenbcTee. YacTb |

NYBJIMKALMOHHAA 3TUKA
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CHOBbIM, 2026 FrOAOM!

Nanobull

K ABTOPAM U YUTATENAM

M3paH 100-1 BbINYCK 9NE€KTPOHHOIo n3gaHnA «HaHoTexHonorum B cTpounTenbCcTBe: Hay‘-IHbIIZ NHTEPHET-)KYPHAI wvereiirinenns

U3AATEJIbCKUE CBEAEHUA

CTPOUTEJIbHOE MATEPUANTOBEAEHUE
Epogeesa W.B., Makcumosa U.H., Ceemnos [].A., bakywees C.B., LLleur A.W., TapakarHog O.B.

MpoyHoCTb 1 AedpOPMaTMBHOCTL LIEMEHTHOTO KaMHS 11 MOPOLLKOBO-aKTUBMPOBAHHbBIX 6ETOHOB. YaCTb Il...uceeeeeceeversccnennns

YpxaHnosa J1.A., JixacapaHos C.A., [laH3aHos [].B., bumyes A.B.
CamoynnoTHsAwWMecs 6eTOHbI A1 MOHOMUTHBIX KOHCTPYKLMI C BbICOKOAMCMEPCHbIMY f06aBKamu
Ha OCHOBE KpemHe3ema

TEXHOJIOTMW NPOU3BOACTBA CTPOUTE/IbHbIX MATEPUAJIOB 1 U3AENUIA

Wmaros A.M., Mondamypamos X.H., Celimkazuros O.[]., Tyxmamuwesa A.3., cmaunosa A.b., Paxumosa M.
MoBbileHWe SKCMITyaTaUMOHHONM HaLleXXHOCTN OPOCUTENbHBIX KaHaNoB 3a CYET NPYMEHeHNA MOANGULIMPOBAHHOIO
6eToHa

Unescosa K.W., Mondamypamos X.H., Celimka3suHoe O.[]., Abuesa I.C., Tyxmamuwesa A.3., [TakmuH M.
JKCneprMeHTanbHble UccnefoBaHWA 6ETOHHbIX MaTepPranoB AN BOCCTaHOBNEHUA KOHCTPYKLUMI TMAPOTEXHNYECKNX
COOPYKEHUN

PE3YJIbTATbl UCCJIEAOBAHUIN YYEHBIX U CMELIMAINCTOB
Atoapanues X.K., Katinasapos A.T., Pawud kei3el b., [Ty2aqdesa U.H., CyliyHbek yyny A.

OnTrMKM3auma cocTaBa U CBONCTB KepamMmnyeckoro Komnosnta Ha oCHoBe 6apV|Ta 1 6EHTOHUTa

JlykesaHos B.B., Bomunuyes B.B., inbuHa B.H., AxmadynnuHa A.Q.
TeHAeHUMMN Pa3BUTUA MPOMbILLNIEHHBIX POOOTOB-MaHUMYNATOPOB

MEXAYHAPOOAHOE HAYYHO-TEXHUYECKOE COTPYAHUYECTBO

YXaHbCKNI TEXHONOTMYECKN YHUBEPCUTET

MPUMEHEHUE HAHOMATEPWAJIOB U HAHOTEXHOJIOT Ui B CTPOUTEJIbCTBE

JloeuHosa C.A., TaHu4es M.B., [o2nies U.H.

WccnepnoBaHue Bo3pencTena HaHOﬂ,O6aBOK Ha ¢I/|3VILIECKI/IG N MexaHmnyecKre CBONCTBA LieMEHTHbIX BGETOHOB.......cerrrrrernrreens

CUCTEMHDIE PELLEHUA TEXHONOIMMYECKUX NMPOBJIEM

LLlenumsko T.B., lMonsaHckuti A.B., Apomiowenko N.A., Hozopaués A.C.
TexHonornyeckoe 060CHOBaHME KOHCTPYKTUBHBIX PELIEHWI Kene3HOLO0POXHOIo 3eMAAHOIO NOMOTHA
Ha MHOrofIeTHEMEP3JIbIX IPYHTaX C MPYMEHEHKEM SKCNEPTHOMN CUCTEMbI

MucapeHko X.B., CumyeHko H.A., earos J1.A., Ce B., Haceiposa l"A.

npeﬂl‘IOCblﬂKI/l, BO3MOXHOCTU N PUCKN MEPCNEKTUBHOTO Pa3BnTUA HaHOTEXHONOrWIA Ha rNo6anbHOM YPOBHE ....cccvverennnen

COAEPXXAHME HOMEPOB, BbILLEALLWX B 2025 roay
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PUBLICATION ETHICS AND PREVENTION
OF MALPRACTICE PUBLICATION

Compliance requirements of publication ethics in the preparation and publication of the journal Science Editor
and Publisher apply to all members of the publishing process, i.e., authors, editors, reviewers, and the publisher of
the journal. The editorial board monitors compliance with the ethics requirements based on the manuals prepared
by international specialized organizations, associations and publishers, as well as the Association of Science Editors
and Publishers. The main standards relied on by the journal «<Nanotechnologies in construction» are those developed
by the Committee on Publication Ethics (Committee on Publication Ethics) in the United Kingdom, by the publisher
Elsevier (Netherlands), and other non-Russian editorial associations and information systems, as well as the declara-
tion of «Ethical Principles of Scientific Publications», adopted by the Association of Science Editors and Publishers
(Russia).

The responsibility of the authors of material for the journal «<Nanotechnologies in construction»

1. The author submits materials for review, which have not been previously published. If the article is based on
previously published material which are not academic articles or based on materials presented on the Internet, the
author should notify the editorial staff of the journal.

2.The author does not submit the same article to different journals for review.

3. All co-authors consent to the submission of their articles to the journal.

4.The author should inform the editorial staff about a potential conflict of interest. In the case of the absence of
any competing interests the author should claim that by writing «Author declare the absence of any competing in-
terests» in the paper.

5.The author takes the necessary steps to ensure the correctness of citations in the submitted article.

6. The list of authors included only individuals who have made significant contributions to the research.

7.The author correctly cites his or her previous work as to avoid self-plagerism in the manuscript and the artificial
increase of volume of publications (salami-slicing).

8. The author, who is acting as the contact with journal, informs all other co-authors of all changes and sugges-
tions from the editorial staff, and does not make decisions regarding the article alone without the written consent of
all co-authors.

9.The author properly corresponds with the reviewer through contact with the editor and responds to comments
and observations if they arise.

10. If necessary, the authors either adjust the data presented in the article, or refute them.

Responsibility of the editors of the journal <Nanotechnologies in construction»

1.The editors are personally and independently responsible for the content of the materials published and recog-
nize that responsibility. The reliability of the work in question and its scientific significance should always be the basis
in the decision to publish.

2.The editors of the journal can check the materials with anti-plagiarism system «Antiplagiat» detecting borrowed
fragments to provide copyright protection.

3. The editors make fair and objective decisions, regardless of any commercial considerations and provide a fair
and efficient process for the independent review.

4. The editors evaluate manuscripts’ intellectual content without regard to race, gender, sexual orientation, reli-
gion, origin, nationality, and/or the political preferences of the authors.

5.The editors do not work with articles for which they have a conflict of interest.

6. The editors resolve conflict situations arising during the editorial process, as well as use all available means to
resolve these situations.

7.The editors of the journal publish information concerning corrections, rebuttals, and review articles in case the
need arises.

8.The editors of the journal do not publish the final version of the article without the consent of the authors.
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The responsibility of the reviewers of the journal <Nanotechnologies in construction»

1. The reviewer evaluates his or her own availability before the examination of the manuscript and accepts materi-
als for review only if the reviewer is able to allow for sufficient time as to ensure the quality his or her work.

2. The reviewer must use the form created by the editors and delivered with paper. The reviewer may give ex-
tended review.

3. The reviewer notifies the editorial staff of any conflict of interest (if one exists) before the start of the review of
the paper.

In the case of the absence of any competing interests the reviewer should claim that by writing «The reviewer
declares the absence of any competing interests» in the review.

4.The reviewer does not send information about the article and or any of the data contained within the article to
any third party.

5. The reviewer does not use the information obtained from the article for any personal and or commercial pur-
poses.

6. The reviewer does not make conclusions about the quality of the article on the basis of subjective data, e.g. the
personal relationship to the author, gender, age, religion, etc.

7. The reviewer uses only proper and appropriate language and explanations in respect to the articles, avoiding
any personal remarks.

The responsibility of the publisher of the journal <Nanotechnologies in construction»

1. The publisher not only supports scientific communication and invests in the process, but is also responsible for
complying with all current guidelines and standards for publishing scientific work.

2.The publisher does not affect the editorial policy of the journal.

3. The publisher provides legal support to the journal if necessary.

4.The publisher provides for the timely release of futures issues of the journal.

5.The publisher publishes changes, explanations, and recalls articles that have been identified to contain scientific
misconduct and or critical errors.

The responsibility of the editor-in-chief of the journal <Nanotechnologies in construction»

1. The editor-in-chief is responsible for making a decision which of submitted papers are to be published in the
journal. This decision always must be based on the examination of paper reliability and its importance for scientists
and readers. The editor-in-chief may be guided by methodical recommendation elaborated by the editorial board of
the journal. He also may take into account legal requirements, such as exclusion of libel, infringement of copyright
and plagiarism. When making decision on the publication, the editor-in-chief may consult with the members of edito-
rial board, reviewers.

2. The editor-in-chief evaluates submitted papers by the intellectual content, regardless of the race, sex, sexual
preference, religion, ethnic origins, citizenship and political views of the author.

3. The editor-in-chief, editorial staff, members of the editorial board must not disclose information on the submit-
ted manuscript to the third person except for the author, reviewers, potential reviewers, and the publisher.

4.The information contained in the submitted paper cannot be used in the paper of the editor-in-chief, members
of the editorial board without author’s written permission. Confidential information or ideas obtained during review
must be kept in secret and must not be used for self-profit.

5. The editor-in-chief should not review the paper if there is a conflict of the interests evolving from competition, co-
operation or other relations with someone from the authors, companies and organizations which are related to the paper.

6. The editor-in-chief should ask all authors to present information on the certain competitive interests and pub-
lish corrections if the conflict of the interests has been revealed after the publication. If necessary another appropriate
action such as publication of disproof or expression of a concern can be performed.

7. The editor-in-chief should take reasoned and prompt measures if he gets complaints of ethnic character in re-
spect to the submitted manuscript or issued paper, contacting with the editors and publisher.

Complaints and appeals handling

In the case of incoming complaints and appeals a commission is formed. The commission can consist of the pub-
lisher, the editor-in-chief, deputy editor-in-chief, members of editorial council, authors and specialists which are com-
petent in the considering subjects.

An investigation is held and the results of it are reported to all interested parties. According to laws, if it is neces-
sary, the materials are delivered to competent state bodies.
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Policy of disclosure and conflicts of interest /competing interests

Unpublished data from manuscripts submitted for consideration can not be used for personal research without
the expressed written consent of the author.

Information or ideas obtained through peer review and related actives, which potentially can be beneficial to any
party other than the author, must be kept confidential and not be used for personal gain.

The editors and reviewers should not participate in the examination of manuscripts in the event of a conflict of
interest that is a result of any competitive, cooperative, and or other interactions and relationships with any of the
authors, companies, and or other organizations involved in the creation or presentation of the works.

The politics of the journal concerning data exchange and reproductibility

The journal papers (metadata of papers) are available for free access at the journal’s website and at the websites of
different citation systems (data bases).

The authors of the materials published in the journal permit using their content according to the license Creative
Commons CC-BY «Attribution». This kind of license allows other people to distribute, edit, correct and base on the
work of the authors, even with commercial purpose, while the authors mention them as co-authors. The license is
recommended to distribute widely and use licensed materials.

The politics of the journal concerning data exchange and reproducibility are aimed at providing «transparent» sci-
ence and transparency is a guarantee of high-quality research and innovations.

Ethical oversight of the published materials

The publisher and the editor-in-chief should deal with protection of reputation of the published materials by
studying and evaluating claimed or potential delinquency (research, publications, reviews and editorial activities)
jointly with scientific community.

That means interaction with the author of the manuscript and detailed consideration of the complaints or declared
reclamations. To detect such delinquencies as plagiarism, the editor must use proper license software or systems.

If the editor-in-chief obtains proved evidence of delinquency, he must inform the publisher and the members of
editorial council about this, as well as immediately notify the author about necessity to correct the paper or paper
retraction (in dependence on the situation).

Derivation and plagiarism

During the consideration of an article, the editorial staff of the journal «<Nanotechnologies in construction» may
conduct a verification of the submitted materials with the help the Anti-plagiarism system. In the case of the discov-
ery of multiple incidents of content matching, the editorial staff acts in accordance with the rules of COPE.

Intellectual property
The editors should carefully deal with the issues concerning intellectual property and interact with the publisher
when settling the cases of probable delinquencies and agreements on intellectual property protection.
The editors aside from using plagiarism detecting tools can also:
- support the authors whose copyright was infringed or those who suffered from plagiarism;
- cooperate with the publisher to protect copyright and to pursue infringer (for example, by applying for paper
retraction or removing materials from websites).

Discussion of the papers published in the journal. Corrections made after publication

The editors must be open for the researches that oppose the papers published earlier in the journal; to encourage
and to be ready to consider valid criticism of the papers published in the journal.

The authors of the criticized works should have an opportunity to respond the criticism. The papers describing
only negative results can also be published.

Preprint and postprint policy

During the submission process, the author must confirm that the article has not been published and or accepted
for publication in any other journal. When citing articles published in the journal «Nanotechnologies in construction»,
the publisher requests the authors to provide a link (the full URL of the material) to the official website of the journal.

Articles, which have been previously posted by the author on personal and or public websites that have no rela-
tionship to any other publishers, are allowed to be submitted to the journal.
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On the procedure in case of abusive practice (infringement)

Publisher, editor-in-chief, each member of editorial staff member of editorial board, author, reviewer or reader
must comply journal’s Publication Ethics and are obliged to report any known facts concerning committed or poten-
tial infringement.

The journal’s editors immediately launch investigation on all messages that state abusive practice (infringements).
If the information is confirmed, the measures to eliminate claimed abusive practice (infringements) will be taken. Ac-
cording to legislation, all materials, if it is necessary, are referred to proper state bodies.

In response to all author’s claims the editors give full and substantiated replies and make great efforts to resolve
any conflicts.
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3TUKA HAYUYHbIX NYBNIMKALUN U NPELOTBPALLEHUE
HEAOBPOCOBECTHOW MPAKTUKU NYBJIMKALUNA

TpeboBaHuA cobnofeHna Ny6NMKaLMOHHON 3TUKU MpY MOAFOTOBKE U M3OaHWUM XypHana «HaHoTexHomnorum
B CTPOUTENbCTBE» KACAKOTCA BCEX YUYACTHUKOB peAakUOHHO-M3aTeNIbCKOro npoLecca — aBTOPOB, pefakTOpOoB, pe-
LIeH3eHTOB U M3[aTesis, CO3AaloLMX 3TOT XKypHain. Pefakumsa x)XypHana cienT 3a BbiMONIHEHVEM TPeboBaHNU STUKN,
ONMPasCb Ha PYKOBOACTBA, NMOArOTOBJIEHHbIE 3apybeXKHbIMI NMPOGUIIbHBIMY OPraHM3aLMUAMK, acCCOLMALMAMUN U 13-
JaTenbCTBaMK, a Takxke Accouraumen HayuHbIX pefakTopoB n nigatene. OCHOBHbIMU OKYMEHTaMU, Ha KOTOpble
onupaeTcsa pefakuma XypHana «<HaHOTEXHONOrMM B CTPOUTENbCTBEY, ABNATCA pa3paboTku KomuteTa no nybnvka-
umnoHHonm 3tmke (Committee on Publication Ethics), Bennko6putanus, nsgatenscrsa Elsevier (Hugepnaxgbi) u gpyrux
3apybeXKHbIX PelakTOPCKNX accoLmalunin n nHGOPMAaLMOHHbBIX CUCTEM, a Takxe [Jeknapauus «3Tnyeckme nprHLUmnb
Hay4HbIX Ny6arKaumniy, NPUHATaa Accoumalmeli HayYHbIX pefakTopoB u usgateneii (Poccus).

OTBETCTBEHHOCTb aBTOPOB XKypHana «HaHOTeXHonornum B CTpouTeNbCTBE»

1. ABTOp OTMNpaBnsAeT Ha PacCMOTPEHUE CTaTblo, MaTepuranbl KOTOPOW paHee He 6binn onybnnkoBaHbl. Ecniv ctaTtba
OCHOBaHa Ha paHee onybNMKOBaHHbIX MaTepuranax He CTaTeHOro XxapakTepa WUin Mmatepurasbl NpeacTaBneHbl B MH-
TepHeTe, ciefyeT yBefoMUTb 00 3TOM peflakLmIo XKypHara.

2. ABTOp He OTNpaBnAeT Ha PaCCMOTPEHME OfHY CTaTblO B Pa3Hble XYpPHarsbl.

3. Bce coaBTOpbI COrNacHbl Ha NpefCcTaBaeHre CTaTby B XKypHarl.

4. ABTOp yBEAOMNAET PeAaKLMIo O MOTeHLNaIbHOM KOHGNKTe nHTepecoB. O6 OTCYTCTBUM KOHGNMIKTa MHTEPECOB
aBTOP YKa3blBaeT B CTaTbe — «ABTOP 3aABNAeT 00 OTCYTCTBMM KOHOIMKTa UHTEPECOBY.

5. ABTOp NpeanpuHMMaeT Heobxofmble Mepbl, YTOObl y6eANTLCA B KOPPEKTHOCTN NPeACcTaBIeHHbIX B CTaTbe L-
TUPOBaHUN.

6. B cnncok aBTOpOB BK/TIOYAKOTCA TONbKO NMLA, BHECLUWE 3HAUNTENbHbIN BKa B MPOBEAEHMEe UCCIeOBaHUA.

7. ABTOp KOPPEKTHO LMTMPYeT CBOW NpeablayLue paboTbl 1 M36eraeT camonarmara B PyKOnucy U NCKycCTBeHHO-
ro ysenuyeHus obbema nybnmkaumia (salami-slicing).

8. KOHTaKTHbI aBTOp yBEAOMIAET CBOMX COAaBTOPOB 000 BCEX U3MEHEHUAX U NPEeASIOKEHNAX CO CTOPOHbI pe-
[aKUMKW XKypHana v He NPUHMMAET PeLeHnn OTHOCUTESNIbHO CTaTbW €AUHONNYHO, 6€3 MMCbMEHHOMO Cornacusa Bcex
COaBTOpPOB.

9. ABTOp KOPPEKTHO BeAeT NePEenmncKy C peLeH3eHTOM Yepes pefakTopa 1 0OTBeYaeT Ha KOMMeHTaprm 1 3ameva-
HWA, eCIY OHW BO3HUKAIOT.

10. Mpun He0BXOAUMOCTIN aBTOPbI KOPPEKTUPYIOT MPEACTaBNIEHHbIe B CTaTbe JaHHbIE U ONPOBEPTaloT UX.

OTBeTCTBEHHOCTb PefjlaKTOpPOB XKypHana «kHaHoTexHonornu B cTpouTenbCcTBe»

1. PepakTopbl »KypHasia CaMOSIMYHO 1 HE3ABUCMMO HEeCyT OTBETCTBEHHOCTb 3a COAEP»KaHMe NMy6/IMKyeMbIX MaTe-
puVanoB 1 NPU3HAIOT 3Ty OTBETCTBEHHOCTb. [JOCTOBEPHOCTb paccMaTprBaeMon PaboTbl 1 ee Hay4yHas 3HAUYMMOCTb
BCerga JOMKHbI JieXKaTb B OCHOBE peLleHus o ny6nvkaumu.

2. PepakTopbl KypHana MOryT NpoBepuTb NOJTyYeHHble MaTepurasbl B CcTeMe AHTUMIAraT no obHapy»KeHuto 3a-
MMCTBOBAHWI, CMOCOOCTBYA 3alyUTe aBTOPCKOro Mpaga.

3. PepakTopbl MPVHUMAIOT YeCTHble 11 OOBEKTMBHbIE PELUEHMA HE3aBUCMMO OT KOMMEPUECKMX COObparkeHUi
1 06ecneyrBaloT YeCTHbIN 1 3P PEKTUBHDBIV NPOLIECC HE3aBUCUMOTO PELIEH3NPOBAHNA.

4. PefjakTopbl OLIEHVBAIOT UHTEN/EKTYaNIbHOE COePKaHMEe PYKOMMCE BHE 3aBUCUMOCTY OT pachl, Mona, CeKCyasb-
HOW OpUEHTALNN, PENUTMO3HBIX B3MAA0B, MPOVCXOXAEHUA, FPAXXAAHCTBA U MNONIUTUYECKUX NPeANoUTeHN ABTOPOB.

5. PepakTopbl He paboTaloT CO CTaTbAMM, B OTHOLUIEHUN KOTOPbIX Y HUX €CTb KOHQNIMKT MHTEPECOB.

6. PeflakTopbl >KypHana paspeluatoT KOHGANKTHbIE CMTYaLuUK, BO3HMKAlOWYeE B NpoLecce paboTbl, 1 MCMONb3yioT
OJ1A X paspelLLeHns BCe AOCTYMHble CpeAcTBa.

7. Pegaktopbl )KypHana ny6nukyoT nHbopmaLuio 06 MCnpaBieHrAX, ONPOBEPXKEHWAX 1 OT3bIBaxX CTAaTeN B CJlyyae
BO3HWKHOBEHMS TaKO HEOOXOAMMOCTN.

8. PelakTopbl XKypHana He Ny6vKyT KOHEUHbI BapMaHT CTaTby 6e3 ero cornacoBaHus ¢ aBTOpamu.
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OTBeTCTBEHHOCTb PeLeH3eHTOB XXypHana «HaHoTexHonorum B CTponTenbCcTBE»

1. PeLieH3€eHT oLeHBaeT CBOIO 3aHATOCTb Nepes Corflaciem Ha SKCNepTU3y PyKOMUCK 1 COrnaLlaeTca Ha peLieH3n-
pOBaHMe TONbKO MNP HANIMYUMN JOCTAaTOYHOTO BPEMEHM HA KaueCTBEHHYI0 paboTy.

2. PeLieH3eHT ncnosnb3yeT pa3paboTaHHyto pefakuyei XypHana ¢popmy, KOTOPYIO OH MOJTyYaeT BMeCTe CO CTaTbel.
PeueH3eHT BNpaBe fatb 60siee pacluMPEHHYI0 peLeH3NIo.

3. PeuleH3eHT npegynpexgaeTt pefakumio 0 HaMuMm KOHGIMKTa MHTEPECOB (eC/v OH BO3HKK) 10 Havasna paboTbl
CO CcTaTben.

06 oTcyTCTBMY KOHONNKTA UHTEPECOB PELIEH3EHT YKa3bIBaEeT B PeLIEH3UN — «PeLieH3eHT 3anaBseT 06 OTCyTCTBUM
KOHONMKTA UHTEPECOBY.

4. PeLleH3€eHT He nepefaeT CBeAieHMA O CTaTbe U laHHble, KOTOPbIE B HEl COfep»KaTca, TPETbUM NInLaM.

5. PeuleH3€eHT He ncnosnb3yeT MHGOpPMaLUIo, MOYUYEHHYHO U3 CTaTbl, B IMYHBIX M1 KOMMEPUECKUX LieNfAX.

6. PeLieH3eHT He ilenaeT BbIBOAOB O KAaUeCTBe CTaTbll HA OCHOBE CYObEKTUBHbIX JAHHBIX: IMYHOTO OTHOLLEHUSA K aB-
TOpPY, ero nona, BoO3pacTa, BeponcnoseaaHus.

7. PeLieH3eHT 1Cnosib3yeT TONIbKO KOPPEKTHbIE BbIPAXKEHMA 1 OObACHEHUS B OTHOLLIEHWY CTaTby, HE MEePEeXoauT Ha
JINYHOCTMN.

OTBeTCTBEHHOCTb U3gartens XKypHana «HaHOTeXHONorum B CTponTenbCcTBe»

1. i3patenb He TONbKO NOAAEPKMBAET HayUHble KOMMYHVKALWW 1 MIHBECTMPYET B JaHHBIN NMPOLIECC, HO TaKXKe He-
CeT OTBETCTBEHHOCTb 3a COOMI0AEHNE BCEX COBPEMEHHbBIX PEKOMeHAALMI B Nybnmkyemon paborte.

2. V3paTtenb He BNUAET Ha pefaKkUMOHHYIO MOSINTUKY XKYPHana.

3. M3paTtenb oKa3blBaeT OPUAMYECKYIO MOAAEPKKY PeflakLmu XKypHana npy HeO6XO[UMOCTH.

4. /13patenb obecneurBaeT CBOEBPEMEHHOCTb BbIXOZA OUepPeHbIX BbIMYCKOB XypHana.

5. V3gatenb ny6nunkyeT NpaBKu, MOSICHEHUSA 1 OT3bIBAET CTaTbl, B KOTOPbIX Oblfiv BbISBIEHbI HAPYLLIEHWA HAyYHOW
STUKU WU KPUTUYECKNE OLLINOKN.

OTBeTCTBEHHOCTb [1aBHOr0 peflakTopa XKypHana «HaHoTexHonorum B CTpouTenbCcTBe»

1. [NaBHbIV pegakTop OTBEYAeT 3a MPUHATME pPELLEHUA O TOM, Kakne 13 NpeacTaB/ieHHbIX B pefakumio XXypHana
paboT cnenyeT onybnnKoBaTb. ITO peLleHre BCeraa AOoMKHO NPYHUMATbCA Ha OCHOBE NMPOBEPKM JOCTOBEPHOCTM Pa-
60Tbl U ee BaXKHOCTU /151 UCC/iefoBaTeNen 1 untatenei. [MaBHbI pefakTop MOXET PYKOBOACTBOBATbCA MeToauue-
CKUMW pPeKOMEHAALMAMM, pa3paboTaHHbIMU PefIKOIEren XXypHana, U TaKUMy I0pUANYECKMU TPe6oBaHUAMM Kak
HefonylleHVe KNeBeTbl, HApPYLUeHNA aBTOPCKOro NpaBga v niarvata. Takxke Npu NpUHATAM peLueHns no nybnukauum
rNaBHbIN pefakTop MOXET COBETOBATLCA C UIeHaMU PeACcOBETa, PeAKONNErnn, PpeLLeH3eHTaMI.

2. [naBHbIN pefaKTop OLEeHVBAET NpefCcTaB/ieHHble PaboTbl MO UX UHTENNIEKTYaNIbHOMY COLepKaHuIo, HEB3Mpas
Ha pacy, Nos, CeKCyanbHY OPUEHTALUIO, PENIUTNIO, STHMYECKOE MPOUNCXOXKAEHNE, FPaXKAAHCTBO UM MOAUTUYECKME
B3rnAAbl aBTopa.

3.[naBHbI pefakTop, COTPYAHUKU pefaKLUnK, YNIeHbl PELKONErv He OJXKHbI PacKpbiBaTb MHPOPMALMIO O Npea-
CTaBJIEHHOW PYKOMMWCU KOMY-NINOO APYromy, 3a NCKIIOYEHNEM aBTOPa, PELIEH3EHTOB, MOTEHLMANbHBIX PELIEH3EHTOB,
a TaKkXe nspatens.

4. CBefieHNs, cogepKalymecs B NpeacTaBleHHON CTaTbe, He IO/KHbI CMOJIb30BaTbCA B KAKOW-NTMO0 COOCTBEHHOM
paboTe rmaBHOro pefakTopa 1 YIeHOB peacoBeTa 1 pepkonnerny 6e3 NMcbMeHHOro paspelueHns aBTopa. KoHdu-
LeHLUManbHas MHGopMaLMA NN NIewn, NOJyYeHHblE NPU PELLEH3UPOBAHUN, LOMKHbI XPAHUTLCA B CEKPETE U HE 1C-
NnoJib30BaTbCA ANA NONYYEHUA IMYHOW BbIFOAbI.

5.naBHOMY pefiaKkTopy CrnefyeT OTKa3aTbCA OT CBOEro y4yacTus B PeLeH3MpoBaHNM B Clyyvae, eCiiv NpucyTCTByeT
KOHQNUKT MHTEPEeCOB, MPOUCTEKAOLMIA N3 KOHKYPEHLNW, COTPYAHUYECTBA I APYTMX OTHOLIEHUN C KeM-In6o 13
aBTOPOB, KOMMAHWI U YUYPEXKAEHN, UMEIOLLMX OTHOLLEHME K CTaTbe.

6. maBHOMY pefaKkTopy ciiegyeT TpeboBaTb OT BCEX aBTOPOB XypHasia NpefoCTaBNATh CBEAEHMA O COOTBETCTBYI0-
LMX KOHKYPUPYIOLWMX MHTEPECcax 1 Ny6MKoBaTb UCMPABIEHMS, €CNIN KOHONIMKT MHTepecoB Obin pa3obnayeH nocsne
nybnukayun. B cnyyae HeOGXOAMMOCTU, MOXET BbIMNOHATLCA APYroe NOAXOAsLLee CJlyyato JeCTBME, TaKoe Kak nyo-
NMIKaLUsi ONPOBEPXKEHMWA UV BbIPaXKeHMA 03a00YEHHOCTU.

7. [NaBHOMY peflakTopy crieflyeT NprHMMaTb Pa3yMHO ObICTpble Mepbl NPU MOCTYMIEHNM »Kanob 3TUYECKOoro xa-
paKkTepa B OTHOLUEHWUW NpeAcTaBieHHOW PYKOMMUCU Ui OMy6SIIKOBAHHOWM CTaTbU, UMEA KOHTaKT C pefaKumen, us-
JaTtenem.
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O6paboTKa Kanob 1 anennaumin

B cnyuae noctynneHus xanob 1 annensynii Ha3HavaeTcs KOMUCCKSA, B COCTaB KOTOPOI MOTYT BXOAUTD: U3faTenb,
rMaBHbI PeAAKTOP, 3aMeCTUTE b FMTABHOrO PefakTopa, YieHbl pefaKLNOHHONW KOMMeruun, aBTopbl U CneuuanmncTbl,
KOMIMETEHTHbIE B PacCMATPMBaeMbiX Bonpocax. [IpoBoanTca paccnefoBaHue, pesynbTaTbl KOTOPOro AOBOASATCS BCEM
3aMHTEPEeCcoBaHHbIM Nnuam. MNpu HeobXo[MMOCTM 1 B COOTBETCTBUM C 3aKOHOAATE/IbCTBOM MaTepuasbl NepeaatoTcs
B COOTBETCTBYIOLLME FOCYAAPCTBEHHbIE OPraHbl.

MonuTnkKa pacKpbITUA N KOHGNUKTbI MHTEPECOB/KOHKYPUPYIOLNX UHTEPECOB

HeonybnukoBaHHble faHHble, MONyYeHHbIe 13 NPEACTABEHHbIX K PACCMOTPEHUIO PYKOMUCEN, HeJlb3s UCMOJb30-
BaTb B JINYHbIX NCCIeOBaHNAX 63 NMMCbMEHHOro cornacus ABTopa.

NHpopmaLmsa nnm ngeun, nonyyeHHble B X0fe PeLeH3MpPOBaHA 1 CBsA3aHHbIE C BO3MOXHbIMY NMPeuMyLLecTBamMu,
LOJIXKHbI COXPaHATbCA KOHPUAEHLMANbHBIMY 1 HE NCMOMb30BaTbCA C Liefibio MOSyYeHWA TMYHON BbIFOAbI.

PepakTopbl 11 peLieH3eHTbl He [OMIXKHbI yYaCTBOBAaTb B PACCMOTPEHUN PYKOMMUCEN B CllyYae Hanmumsa KOHPIMKTOB
NHTEPECOB BC/IeACTBUE KOHKYPEHTHbIX, COBMECTHbIX 1 APYIMX B3aUMOAENCTBUI U OTHOLLEHUI C NI06bIM U3 aBTOPOB,
KOMMAHVAMY WA APYTIMU OPraHM3aunaMim, CBA3aHHbIMI C MpeacTaBiieHHoW paboTo.

MonuTukn >KypHana B OTHOLWEHUN 06MeHa AaHHbIMUY 1 BOCNPOU3BOANMOCTY

CraTtby 13 KypHana (MeTafaHHble CTaTel) pa3mMeLLaloTcA B OTKPbITOM JOCTYME Ha CanTe XypHana 1 Ha carTax pas-
JINYHBIX CUCTEM LMTMPOBaHMA (6a3 AaHHbIX). ABTOPbI MYOMKYeMbIX B XXYpHane MaTepuanoB JOMYCKalT NCMNOJb30-
BaHMeE KOHTEHTa B COOTBETCTBMM € nuueH3sunein Creative Commons CC-BY «Attribution» («ATprbyunsay). 31a nuueHsna
MO3BOJIAET APYIIM PACMPOCTPAHATD, PefaKkTMPOBaTh, MONPaB/sATb U 6PaTb 33 OCHOBY MNPOU3BEAEHUNE ABTOPOB, AaXe
KOMMEpPUYECKH, 1O TeX NOp, MOKa OHM yKa3blBalOT Balle aBTOPCTBO. JInLeH3na pekomeHAoBaHa A5 MakCUMaibHOro
pacnpoCTpaHeHMA 1 UCNOJSIb30BaHKWA INLEH3MPOBAHHbIX MAaTePUaoB.

MonuTrKa )ypHana B OTHOLEHW OOMeHa faHHbIMM 1 BOCMPOV3BOAMMOCTY B KOHEYHOM UTOre CroCcoOCTBYET Gonee
«OTKPbITON» HayKe, @ OTKPbITOCTb HAYYHOU MHGOPMALIMM €CTb FAPaHT MCCIIeA0BaHMIN U MHHOBALMIA BbICOKOTO KauecTBa.

3TuYecKuii Haa3op 3a ony6IMKoBaHHbIMU MaTepuanamm

W3paTtenb v rnaBHbIf pefakTop AOMKHbI paboTaTh Haf 3aLMTON penyTauum ony6/IMKOBAaHHbIX MaTEPUANOB MyTeM
N3YYeHUsi N OLIeHKU 3asABJIEHHBIX MU NPeAnosiaraemMblX HapyLeHUi (MccnefoBaHnie, Ny6nvKaumi, peueHsni n pe-
LAaKTOPCKOW AeATeNIbHOCTN) COBMECTHO C HayUYHbIM COOOLLECTBOM.

370 BK/IOYAET B Ce0s B3aNMOAENCTBYIE C aBTOPOM PYKOMUCH U TLLATENIbHOE PaCCMOTPEHVE COOTBETCTBYHOLLEN
»asnobbl NN BbICKa3aHHbIX NPETEH3U. 1A BbIABNEHWA TaKNX HAapYLUEHWU, KaK Miaruat, pejakTop JOJIXKEH NoJib30-
BaTbCA COOTBETCTBYOLUMMY JIMLEH3VIOHHBIMY CCTEMAMU.

[naBHbIV pefakTop, NONyuMBLINIA YyOeauTenbHOe CBUAETENbCTBO HapPYLUEHUs, AOMKEH COOOLWMTb 06 STOM 13ga-
Teso, YieHaM peKoIerny, OpraHn3ys HeMelIeHHOe YBeJOMJIEH e aBTOPa O HEOHXOANMOCTY BHECEHUS MOMNPaBOK
WY OT3bIBa Ny6AMKaLuUy, B 3aBUCMMOCTU OT CUTYaLN.

3avmcTBOBaHMA U Naarvar

Pepakuus ypHana «<HaHOTeXHOIOTUY B CTPOUTENBbCTBE» MPY PACCMOTPEHUN CTaTbU MOXKET MPOU3BECTU NPOBEP-
Ky MaTepuasa C MoOMOLLbIO CUCTeMbl AHTUNIArMaT. B ciyyae obHapy»KeHrA MHOTOUMCIIEHHbIX 3aMCTBOBaHUN pefakK-
umA gencTeyeT B cootBeTCcTBMY C Npasunammu COPE.

UHTennekryanbHana co6CTBEHHOCTb
PepnakTopbl fOMKHbI BHUMATENIbHO OTHOCUTBCA K BOMPOCAM, KacalLWMUMCA VHTENEeKTyanbHON COOCTBEHHOCTH,
1 B3aUMOZEeNCTBOBATb C U3daTenemM npu yperynmpoBaHumM CilydaeB BO3MOXHbIX HAapPYLLUEHWUI 3aKOHOB 1 COrnaLleHni
06 OXpaHe MHTENNIEKTYaNbHON COOCTBEHHOCTH.
PepakTopbl, KpOMe NPYMEHEHNA UHCTPYMEHTOB OOHAPYXeHUA Nniarnarta, MoryT TakxKe:
- nopAepKuBaTb aBTOPOB, Ube aBTOPCKOE MPaBo OblI0 HAPYLLIEHO, UK TeX, KTO CTasl XKepTBOW Nyarnara;
— ObITb FOTOBbIMY K COBMECTHOW paboTe ¢ n3gatenem no 3alute aBTOPCKMX NPaB 1 K NpeciiefoBaHNI0 HapyLInTe-
nen (Hanprmep, NyTéM NoJauu 3anpocoB A/s 0T3biBa CTaTel UKW yAaNeHna MaTepuranos ¢ Beb-canToB).

O6cyxaeHne paboT, ony6nnKoBaHHbIX B XKypHane. icnpaBneHusa nocne ny6nukauui

PepakTopbl BOMXKHbI ObITb OTKPLITEIMU IS UCCIEA0BAHUIA, KOTOPbIE OCMAPUBAtOT NpefblayLyne paboTbl, onybnu-
KOBaHHbIe B XXypHase; NooLWpATb U C TOTOBHOCTbIO pacCMaTpuBaTb 0OOCHOBaHHY KPUTKKY PaboT, ny6anKyemMblx
B X XKypHare.
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ABTOpr KPUTNKYEMbIX MaTepmnanoB OONXKHbl MMETb BO3MOXHOCTb OTBETUTb Ha KPUTUKY. Pa6OTbI, coo6u4arou.u/|e
TONbKO 06 OoTpurUaTeSIbHbIX pe3ysibTaTax, TakXKe MOoryT I'Iy6J'II/IKOBaTbCF|.

MonuTtuka pasmMmeLyeHNA NPenpPUHTOB N NOCTNPUHTOB

B npouecce nogaur ctaTby aBTOPY HEOOXOAMMO MOATBEPAMUTD, UTO CTaTbsA He Oblfia ONy6/IMIKOBAHA MK He Oblia
npuHATa K NybnmKaLmm B 4pyrom HayuHoM >KypHane. [pu ccbinike Ha onybnnmKoBaHHYIO B XypHarne «HaHoTexHonoruu
B CTPOVTENbCTBE» CTATbIO U3[ATENbCTBO MPOCUT pa3mellatb ccbifiky (MonHbii URL maTepurana) Ha odurLmanbHblii caiT
XypHana.

K paccmoTpeHnio fonyCcKalTCs CTaTby, Pa3MELLEHHbIE paHee aBTOPaMM Ha JINYHbBIX UK NYGAMYHBIX CalTax, He
OTHOCALLMXCA K APYTMM U3LaTe/IbCTBaM.

O npoueaypax B cinyyae 3510ynoTpe6neHuii (HapylueHuii)

M3patenb, rnaBHbIN peAakTop, Kaxabli COTPYAHNK pedakumy, YneH pefakunoHHON KOnernm, aBtop, peLeH3eHT
1 ynTaTenb 06A3aHbl cObNAATL STUKY HayYHbIX NyONMKaLMi B )KypHane JeNCTBYIOLMX 3aKOHOB, MPaBW UAN NOO-
MEHUN 1N 06A3yt0TCA COObLLaTb O NOOBIX N3BECTHBIX CTYYAAX Y>Ke COBEPLUEHHOrO UM NOTEHLMaNbHOMO 3/10ynoTpeod-
neHna (HapyLeHusa).

Pepakuwei xXypHana HesaMeaMTebHO NPOBOANTCA pacciefjloBaHMe Mo BCemM COOOLLEHNAM O 3510ynoTpebneHnax
(HapyweHuAx) n, ecnn nHGopmaL A NOATBEPKAAETCA, MPUHUMAIOTCA MepPbI MO YCTPAHEHMIO 310ynoTpebneHnii (Ha-
pyweHui). Ecnv 31o TpebyeTca B COOTBETCTBMU C 3aKOHOAATENbCTBOM, MaTepuanbl NepeaaloTca B COOTBETCTBYOLNE
rocyfapCTBeHHbIe OpraHbl.

Ha Bce npeTeH3Mmn aBTOPOB pefakLma NpefoCcTaBiAeT pa3BepHyTbie 1 060CHOBaHHble OTBETbI, Mpuaras Bce ycu-
NnA anA paspeLueHna KOHGINKTHBIX CUTyaLmniA.
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Admission of articles

The authors submit to the editors:
« electronic manuscript by e-mail: info@nanobuild.ru;
« accompanying letter (the editors send the sample of the letter to the authors on demand).

The authors of the materials published in the journal permit using their content according to the license Creative
Commons Attribution 4.0 International (CC-BY 4.0); agree to publish full texts (parts or metadata) of the paper in free
access in Internet at the official website of the edition (www.nanobuild.ru), citation systems (data bases). All that
authors indicate in the cover letter. More details about the license Creative Commons Attribution 4.0 International
(CC-BY 4.0) are available here https://creativecommons.org/licenses/by/4.0/.

When submitting articles to the journal, it is presumed that:
« the work has not been previously published in any other journal;
 thearticle is not under consideration in any other journal;
- all co-authors consent to the publication of the article;
. thereis implicit or explicit consent of the organization in which the study was conducted.

Information about the conflict of interest
The article should exclude any actual or potential conflict of interest. If there is no conflict of interest, you should
write that «the author declares no conflict of interest.»

When submitting a manuscript to the journal, authors should ensure that the content of the paper corre-
sponds the topic of the journal; the structure and the format of the paper meet the editorial requirements; all citations
are properly formatted and the source of tables and figures are shown (unless otherwise indicated, it is assumed that
the tables and figures created by the author).

Basic sections of the journal:
- construction material science;
+ the study of the properties of nanomaterials;
- theresults of the specialists’and scientists’ researches;
« manufacturing technology for building materials and products;
- international scientific and technical cooperation;
« overview of inventions in the field of nanotechnology;
- development of new materials;
- rational use of natural sources;
- efficient use of recycled resources;
+ the application of nanomaterials and nanotechnologies in construction;
« system solutions for technological problems;
- inrelated sectors;
- forums, exhibitions, conferences and events in the area of construction and nanoindustry.

These are the topics of the papers published in the journal: creation of new functional materials; nanostruc-
tured systems strength and penetrability formation theory development; the problems of nanomaterials and nano-
technologies implementation in construction and building materials; cement and other binders with mineral and
organic additives; diagnostics of building systems nanostructures and nanomaterials; modification of building mate-
rials with nanofibers; disperse composite materials with nanocoating; formation of nanostructure coatings by means
of laser sputtering; technologies aimed at studying nanomaterial properties; the systems of teaching the fundamen-
tals of nanotechnologies; technological principles of nanostructures creation (liquid melts, sol and gel synthesis).
The topics may be different, directly or indirectly related to the areas mentioned above.

The journal can also publish: original article, review article, editorial, discussion paper, individual bibliography, edi-
torial notes, book reviews, article reviews, etc.
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The structure of the paper
IN ENGLISH

NAME OF THE SECTION (In English)

Original article (review article, editorial, discussion paper, individual bibliography, editorial notes, book reviews,
article reviews, etc.) (In English)

https://doi.org/10.15828/2075-8545-202X-X-X-X-X

Title (In English)

Authors’ First name. The first letter of the patronymic (if any) Last name (In English)

place of employment of each author, city, country (In English)

(name of institution (organization) at which the author works or studies is given without legal form: Ltd, SOE, etc.)
*Corresponding author: e-mail: XXXXXXXXXX

ORCID author:
first name and last name — https://orcid.org/xxxx-Xxxx-XXxX-XXxx

Abstract: the source of information, which is independent on the paper and which allows Russian and foreign
specialists to make conclusion about the quality of the content of the paper (extended abstracts must be informative,
original, novelty, contain main results of research, structured according to IMRAD (Introduction, Methods and Materi-
als, Results and Discussion), compact — 200-250 words) (In English):

Abstract: Introduction... Methods and Materials... Results... Discussion... Conclusion...

Keywords: (In English) They are separated from each other by commas and there are no dots placed after the last one

Acknowledgments: (if available) (In English)

For citation: (In English)

Example.
For citation: Nizin D.R., Nizina T.A., Spirin I.P, Chibulaev L.A., Pivkin N.A. The effect of the concentration of nano-
modifiers and the moisture content of samples on the change in the properties of epoxy polymers. Nanotech-
nologies in Construction. 2024;16(6):499-509. https://doi.org/10.15828/2075-8545-2024-16-6-499-509. — EDN:
QGYFFZ.

© authors, 2025

Text of the paper: (In English, number of words 3000-6000)
«-INTRODUCTION

« METHODS AND MATERIALS

« RESULTS

« DISCUSSION

« CONCLUSIONS

References (In English) (according to Vancouver Style).

Example:

1. Nizin D.R., Nizina T.A., Maryanova A.V., Mironov E.B. Moisture absorption of 3D-printed PETG plastic Samples.
Bulletin of MGSU. 2023;18(7):1078-1088. https://doi.org/10.22227/1997-0935.2023.7

2. Venkatraman V. Conventions of Scientific Authorship. Science. 16 April 2010. Available at: https://www.sci-
ence.org/content/article/conventions-scientific-authorship-0 (accessed: 13.05.2024).

3. Allen L., Scott J, Brand A, Hlava M., Altman M. Publishing: Credit where credit is due. Nature.
2014;508(7496):312-313. https://doi.org/10.1038/508312a

4. Mekeko N., Tikhonova E. Description of Author Contributions while Submitting a Manuscript: The CREDITSys-
tem. Journal of Employment and Career. 2022;1(4):5-7. (In Russ.) https://doi.org/10.56414/jeac.2022.24

Note: 1. The titles of journals, books, etc. are indicated in italics.
2. Materials published only in Russian are indicated (In Russ.)
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Additional information (on the use of generative artificial intelligence and artificial intelligence-based technolo-
gies) (In English)

Examples:

The authors declare that generative artificial intelligence technologies and technologies based on artificial
intelligence were not used in the preparation of the article.

or

During the preparation of this article, [tool/service name] was used for [reason]. After employing this tool/
service, the content has been revised and edited as needed and | take full responsibility for the content of the
published article.

Information about the author (authors) (In English)

— First name The first letter of the patronymic (if any) Last name (full);

—academic degree;

—academic title;

—-name of institution (organization) and its department at which the author works or studies is given without legal
form: Ltd, SOE, etc.;

- address of the institution (organization), its department at which the author works or studies (city and country);

— authors’ e-mail address;

- Open Researcher and Contributor ID (ORCID) (if available).

E-mail address is given without word “e-mail” and is not followed by dot. ORCID is given as an electronic address
in Internet and is not followed by dot. Name of institution (organization), its address, e-mail address and ORCID of the
author are separated with a comma.

The editors can give additional information about the author: position, honorary title, membership in organiza-
tions, etc.

Example.

Zhanna V. Pisarenko - Dr. Sci. (Econ.), Professor, Saint-Petersburg State University, Economic Faculty, Depart-
ment of Risk Management and Insurance, Saint-Petersburg, Russian Federation,

z.pisarenko@spbu.ru, https://orcid.org/0000-0002-9082-2897

Contribution of the authors (In English):

author’s First name The first letter of the patronymic (if any) Last name (full); author’s personal contribution in
article writing is briefly described (concept, collection of materials, analytical work, article writing, scientific editing of
the text, etc.).

Example.

Marina S. Morozova - scientific management; research concept; methodology development; participation in
development of curricula and their implementation; writing the draft; final conclusions.

Elena V. Bokova - participation in development of curricula and their implementation; follow-on revision of
the text; final conclusions.

The authors declare no conflicts of interests.

The article was submitted XX.XX.202X; approved after reviewing XX.XX.202X; accepted for publication XX.XX.202X.

IN RUSSIAN

NAME OF THE SECTION (In Russian)

Original article (review article, editorial, discussion paper, individual bibliography, editorial notes, book reviews,
article reviews, etc.) (In Russian) / (In English)

https://doi.org/10.15828/2075-8545-202X-X-X-X-X

Title (In Russian)
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Authors’ first name and last name (In Russian)

place of employment of each author, city, country (In Russian)

(name of institution (organization) at which the author works or studies is given without legal form: Ltd, SOE, etc.)
* Corresponding author: e-mail: XXxxxxxxxx

ORCID author:
first name and last name (In Russian) - https://orcid.org/xxxx-XxxX-XXXX-XXXX

Abstract: the source of information, which is independent on the paper and which allows

Russian and foreign specialists to make conclusion about the quality of the content of the paper (extended ab-
stracts must be informative, original, novelty, contain main results of research, structured according to IMRAD (Intro-
duction, Methods and Materials, Results and Discussion), compact — 200-250 words) (In Russian):

Abstract: Introduction... Methods and Materials... Results... Discussion... Conclusion...

Keywords: (In Russian)

Acknowledgments: (if available) (In Russian)

For citation: (In Russian)

Example.

Ona yntuposanus: HusuH [.P, HusmHa T.A., CnnpuH WM., Ynbynaes W.A., NMusknH H.A. BnusiHue KoHueHTpa-
UMM HaHOMOAUPUKATOPOB 1 BflarocoaepkaHnsa o6pasLoB Ha M3MEHEHME CBOMCTB SMOKCMAHbIX MONIMMEPOB.
HaHnomexHonozuu 8 cmpoumenscmee. 2024;16(6):499-509. https://doi.org/10.15828/2075-8545-2024-16-6-
499-509. - EDN: QGYFFZ.

Article Metadata (In English)

The title of the article (In English)

First name The first letter of the patronymic (if any) Last name of the author(s) (In English)
mandatory indication of the affiliation for each author, city, country (In English)

* Corresponding author: e-mail: XXXXxxxxxx

Abstract: Introduction... Methods and Materials... Results... Discussion...Conclusion...(In English)
Keywords: (In English)

Acknowledgments: (if any) (In English)

For citation: (In English)

© authors, 2025

Text of the paper: (In Russian, number of words 3000-6000)
- INTRODUCTION

« METHODS AND MATERIALS

- RESULTS

- DISCUSSION

- CONCLUSIONS

References (in the original language of the article — Russian or English) (Vancouver Style)

Example:

1. Husun O.P, HnsmHa T.A., MapbsiHoBa A.B., MupoHoB E.b. BnaronornouieHue 3D-nevatHbix o6pasuos PETG-
nnacTtunka. Becmnux MICY. 2023;18(7):1078-1088. https://doi.org/10.22227/1997-0935.2023.7

2. Venkatraman V. Conventions of Scientific Authorship. Science. 16 April 2010. Available at: https://www.sci-
ence.org/content/article/conventions-scientific-authorship-0 (accessed: 13.05.2024).

3. Allen L., Scott J, Brand A, Hlava M., Altman M. Publishing: Credit where credit is due. Nature.
2014;508(7496):312-313. https://doi.org/10.1038/508312a

4. Mekeko H.M., TuxoHoBa E.B. OnncaHne aBTopcKoro Bknaga npu nogave pykonucu: cuctema CREDIT. XypHan
Paboma u Kapeepa. 2022;1(4):5-7. https://doi.org/10.56414/jeac.2022.24

Note: 1. The titles of journals, books, etc. are indicated in italics.
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Additional information (on the use of generative artificial intelligence and artificial intelligence-based technolo-
gies) (In Russian)

Examples:

The authors declare that generative artificial intelligence technologies and technologies based on artificial
intelligence were not used in the preparation of the article.

or

During the preparation of this article, [tool/service name] was used for [reason]. After employing this tool/
service, the content has been revised and edited as needed and | /we take full responsibility for the content of
the published article.

Information about the author (authors) (In Russian)

— Last name First name Patronymic (if any) (full);

- academic degree;

—academic title;

- name of institution (organization) and its department at which the author works or studies is given without legal
form: Ltd, SOE, etc. (affiliation);

- address of the institution (organization), its department at which the author works or studies (city and country);

— authors’ e-mail address;

- Open Researcher and Contributor ID (ORCID) (if available).

E-mail address is given without word “e-mail” and is not followed by dot. ORCID is given as an electronic address
in Internet and is not followed by dot. Name of institution (organization), its address, e-mail address and ORCID of the
author are separated with a comma.

The editors can give additional information about the author: position, honorary title, membership in organiza-
tions, etc.

Example.

MucapeHKko XKaHHa BUKTOPOBHa — [JOKTOP SKOHOMUYECKUX HayK, Npodeccop Kadeapbl yNpaBneHus prckamm
N CTpaxoBaHWsA 3KOHOMMYECKOro ¢akynbteta CaHKT-MeTepbyprckoro rocyfapCTBEHHOTO YHUBEPCUTET],
r. CaHkT-lNeTepbypr, Poccuickas Qepepauns, z.pisarenko@spbu.ru, https://orcid.org/0000-0002-9082-2897

Contribution of the authors (In Russian):
author’s last name and initials; author’s personal contribution in article writing is briefly described (concept, col-
lection of materials, analytical work, article writing, scientific editing of the text, etc.).

Example.

Mopo3oBa M.C. — HayuyHOe PYKOBOACTBO; KOHLENUWA WCCEfOBaHWA; pa3BUTME METOAONOrMM; yyactue
B pa3paboTke yuebHbIX NPOrpaMm 1 UX peanm3aLmm; HanMcaHne NCXOLHOO TEKCTA; UTOFOBbIE BbIBOADI.
BokoBa E.B. - yuacTue B pa3paboTke yuyebHbIX Nporpamm 1 nx peanusauun; gopaboTka TeKcTa; MTOroBble
BbIBOADI.

The authors declare no conflicts of interests. (In Russian)

The article was submitted XX.XX.202X; approved after reviewing XX.XX.202X; accepted for publication XX.XX.202X.
(In Russian)

Manuscript text

File format
The editors accept texts saved using Microsoft Word in .rtf format.

Text layout

Use the font Times New Roman, font size — 14 pt., and 1.5 line spacing;

Do not use an underscore in the text (for subtitles — use bold, to highlight text — use italics);

Non-Russian languages titles (journals, organizations, etc.) should be left in the original, enclosed in quotes.
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Abbreviations
All abbreviations should be defined when first used. If the article contains a large number of abbreviations, a list
deciphering each of them can be included before the text of the article

Tables and Figures

All tables and figures must be numbered and identified, they should be a reference in the text. The tables should
not contain empty columns. Figures should be of good quality, suitable for printing. Figures should be submitted
together with the article, with each figure submitted as an individual file.

One way to check the quality of the image, is to increase its size using any image manipulation software. A high
quality image is not burred or distorted when enlarged.

Footnotes
If necessary, use footnotes with continuous numbering (Arabic numerals) throughout the document. Footnotes
can be quotes from the works mentioned in the text, for more information.

Citations and bibliography

The journal requires the use of the Vancouver Citation Style (a reference in the text in square brackets, full biblio-
graphic description of the source in the bibliography in the order mentioned in the text of the article).

The editorial board would like to remind the authors to take into account the citation policy of the journal when
preparing the References section.

A proper citation (References) not only shows the quality of the research, but it also ensures that the cited publica-
tions will be taken into account when assessing the scientific work of the author. International indexing databases
format all submitted references according to a unified structure. Therefore, strict requirements for unification and
standardization apply to this section of scientific articles.

The journal uses an adapted version of Vancouver Citation Style, one of the styles recognized by international
indexing databases.

References

The list of references includes sources used in the text.

References accepted for publication but not yet published articles must be labeled with the words “in press”;
authors should obtain written permission to refer to these documents and evidence that they are accepted for pub-
lication. Information from unpublished sources must be marked with the words “unpublished data / documents,” the
authors must also receive written confirmation of the use of such materials. The journal adopted the Vancouver style
of reference design and citation.

Copyright Notice

Authors who publish in journal agree to the following:

1. Authors retain copyright of the work and provide the journal right of first publication of the work.

2.The authors retain the right to enter into certain contractual agreements relating to the non-exclusive distribu-
tion in the published version of the work here form (eg, post it to an institutional repository, the publication of the
book), with reference to its original publication in this journal.

3.The authors have the right to post their work on the Internet (eg in the institute store or personal website) prior
to and during the review process of its data log, as this may lead to a productive discussion and a large number of
references to this work.

Privacy Statement
Specified when registering the names and addresses will be used solely for technical purposes of a contact with

the Author or reviewers (editors) when preparing the article for publication. Private data will not be shared with other
individuals and organizations.
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MPABWUJIA AN1d ABTOPOB

Mpuem craTten

ABTOpbI NpeaCTaBnAIOT B pefakuuio:
+  PYKOMUCK B 311eKTPOHHOM Buge no e-mail: info@nanobuild.ru;
+  COMpPOBOAMTENbHOE NMMCbMO (pefaKLmMA BbiCbIIaeT aBTopam obpaseL, no nx npeBapuTesibHOMYy 3anpocy).
ABTOpbI NY6NMKYeMbIX B XypHane MaTepuanos [OMycKaloT UCMONb30BaHNE KOHTEHTA B COOTBETCTBUM C JINLIEH-
3uen Creative Commons Attribution 4.0 International (CC-BY 4.0); cornacHbl ¢ pa3melleHnemM B OTKPbITOM JOCTyre
MOJIHbIX TEKCTOB CTaTel (MX COCTABHbIX YacTel Uy MeTafaHHbIX) B VIHTepHeTe Ha canTe nsgaHua (www.nanobuild.
ru), B crctemax UMTnpoBaHus (6aszax faHHbix). O6 3STOM aBTOPbI YKa3biBatoT B CONPOBOANTENIbHOM NUCbMe. [ogpo6Ho
o nuueHsun Creative Commons Attribution 4.0 International (CC-BY 4.0) cmoTpuTe 3gech https://creativecommons.
org/licenses/by/4.0/deed.ru.

MpepcTaBneHne cTaTby B XKypHan nofpa3yMeBaeT, uTo:
+ paboTa He Gbina onyb6MKoBaHa paHee B APYroM XKypHare;
+  He HaXoAWTCA Ha PaCCMOTPEHUN B IPYrOM XKypHarne;
+  BCE COABTOPbI COMACHbI C NyGNMKaLuein cTaTby;
+  MOJNyYEHO COracue — HeIBHOE UMM ABHOE — OpraHm3aLmm, B KOTOPOW nccnefoBaHme 6biio NPOBeaeHo.

NHdopmauums o KOHPNNKTe MHTepecoB
B cTtaTbe crniepyeT yKkasaTb Ha peanbHblii NN NOTEHLMANbHbIN KOHPANKT MHTepecoB. Ecnn KoHdnnKTa nHtepecos
HeT, TO ClelyeT HanncaTb, YTO «aBTOP 3aABNAET 00 OTCYTCTBUM KOHGNUKTa MHTEPECOBY.

Mpw npeacTaBneHNN PyKONucK B }KypHas aBTOpbl JOMKHbI Y6eAUTbCA, UTO COAEP>KaHME CTaTbll COOTBECTBY-
eT TeMaTUuKe XypHarna; CTPyKTypa CTaTb 1 opOpMIIEHNE COOTBETCTBYIOT TPEOOBaHUAM peflakLmy; BCe LMTUPOBAHNA
0obopMnEHbI KOPPEKTHO, YKa3aHbl CTOUYHVIKYM /st TabnuL, 1 pYCYHKOB (eC/Y He YKa3aHO MHOE, NPeAnonaraeTcs, yto
TabnULbI U PUCYHKU CO34aHbl aBTOPOM).

OCHOBHble pa3genbl XKypHana:
+  CTpOWTENbHOEe MaTepunanoBeaeHye;
«  UCCnefoBaHMe CBOWCTB HAHOMATepPUanos;
«  pe3ynbTaTbl NCCNIE[OBaHUI YUEHbIX 1 CNeLuanncTos;
«  TEXHOMOrMM NPOV3BOACTBA CTPOUTENbHBIX MAaTEPWANOB U N3LENNii;
«  MeXAyHapoLHOe HayYHO-TEXHNYECKOE COTPYAHNYECTBO;
+ 0630p n30b6peTeHunn B 061aCT HAHOUHAYCTPUY;
+ pa3paboTKa HOBbIX MaTEPMAsOB;
+  pauroHaNibHOE NCMONb30BaHNe NPUPOLHbBIX PECYPCOB;
«  3pdEKTUBHOE NCMNONb30BAaHNE BTOPUYHOTO ChIPbs;
+  MPVIMEHEHME HAHOMATEPUANOB N HAHOTEXHOMOT I B CTPOUTENBCTBE;
+  CUCTEMHbIE PELLUEHUNA TEXHONOMMYECKNX Npobnem;
+ B CMeXHbIX OTpacnax;
«  ¢$OopyMmbl, BbICTaBKM, KOHbEPEHUM, MEPONPUATUSA CTPOUTENIbHON OTPAC/I Y HAHOUHAYCTPUN.

B xxypHane ny6aunKyiotca paboTbl no cnepylowmym TeMam: Co3faHne HOBbIX GYHKLMOHaNbHbIX MaTepPUasos;
pa3paboTka Teopun GOPMUPOBaAHUA MPOUYHOCTV U HEMPOHULLAEMOCTN HAHOCTPYKTYPUPOBAHHbBIX CUCTEM; Npobne-
Mbl MPUMEHEHUSI HAHOMATEPMASIOB U HAHOTEXHOMOTMIA B CTPOUTENIBCTBE U CTPOUTENbHBIX MaTepuanax; LLeMeHTHble
N Apyrvie BsXyLve C MUHEePanbHbIMU 11 OpraHMYecKMy fo6aBKamuy; AVArHOCTVIKA HAHOCTPYKTYP M HAHOMATepuasnoB
CTPOVTENbHBIX CUCTEM; TEXHOJIOTUUN UCCIIefOBaHNsA CBOWCTB HAaHOMATEPUANoB; MOANDULMPOBaHNE CTPOUTENBbHbBIX
MaTepranoB HAHOBOJIOKHAMY; ANCNEPCHbIE KOMMO3MLMOHHbIE MaTeprarbl C HAHOMOKPbITMEM; GOPMMPOBAHME Ha-
HOCTPYKTYPHbBIX MOKPbITUN Jla3ePHbIM HarblIEHWEM; CUCTEMbI MPENOAaBaHNsA OCHOB HAHOTEXHOOMMIA; TEXHOJOI -
yeckre NPUHLMIbI CO3aHNA HAHOCTPYKTYP (pacnnasbl, 30/b-refeBblil CMHTE3 U Ap.). TeMaTrKa cTaTell MOXeT ObITb
WHOW, MPAMO UM KOCBEHHO CBA3AHHOW C MepPeUYNCTIEHHbIMU HamnpaBieHUsMU.
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>KypHan MPUHNMaET K I'Iy6J'II/IKaL|,VIVI2 Hay4Hble CTaTbH, o63opr|e CTaTbW, pefakuMOHHbIe CTaTbN, ANCKYCCUOHHbIE
CTaTbW, PeAAKTOPCKNE 3aMETKU, PeLeH3N Ha KHUTY, peleH3UN Ha CTaTblo U T. M.

Crpykrypa cratbu (B coorBercTtBuum ¢ FOCT P 7.0.7-2021)
HA AHITTUNCKOM A3bIKE

HA3BAHWE PYBPUKWN U PA3LENA XKYPHAJA (In English)

Original article (review article, editorial, discussion paper, individual bibliography, editorial notes, book reviews,
paper reviews, etc.) (In English)

https://doi.org/10.15828/2075-8545-202X-X-X-X-X

3arnaBue ctatbu (In English)

Ums, nepBas 6ykBa oTuectBa (npu Hannuun), pamunua asropa (-o.) (In English)

06s13aTeNIbHOE yKa3aHUe MecTa paboTbl KaXAoro aBTopa, ropog, ctpaHa (In English)

(HaumeHogaHue opeaHusayuu (y4pexxoeHus), 20e pabomaem usu yyumcs asmop, ykaseleaemcs 6e3 0603Ha4yeHus
0pedHU3ayUOHHO-NPAsosouU (opmsl opuduydeckozo nuya: ®FbYH, ®I6OY BO, [1AO, AO um.n.)

* Corresponding author: e-mail: XXXXxXxxxxx

ORCID aBTOpa (-0B):
Oamunua n nHnLManbl — https://orcid.org/Xxxx-XxXX-XXXX-XXxx

Abstract: He3aBMCKMbIN OT CTaTbW MCTOYHUK MHPOPMALLMK, KOTOPbIV MO3BOMSIET YYEHbIM 1 CMELMANNCTAM cLenaTb
BbIBO[ O KauecTBe U COAepKaHuM CTaTby (pe3tome A0MXKHbI OblTb MHPOPMALIMOHHbBIMM, OPUTMHAMNBbHBIMM, COAEPKATb
HOBW3HY, OCHOBHbIe pe3ynbTaTbl UCCNefoBaHUI, CTPYKTypupoBaHHbiMy o IMRAD (Introduction, Methods and Mate-
rials, Results, Discussion, Conclusion), KoMnakTHbIMY — yKnagpiBaTbcs B 200-250 ¢10B) (Ha aHIIMNCKOM AI3bIKe):

Abstract: Introduction... Methods and Materials... Results... Discussion...Conclusion...

Keywords: (In English) otgensitot gpyr ot fpyra 3anatbiMu, Noc/e NOCieJHEro TOUKY He CTaBAT

Acknowledgments: (npu Hannunu) (In English)

For citation: (In English)

lMpumep:

For citation: Nizin D.R., Nizina T.A,, Spirin I.P, Chibulaev I.A., Pivkin N.A. The effect of the concentration of nano-
modifiers and the moisture content of samples on the change in the properties of epoxy polymers. Nanotechnolo-
gies in Construction. 2024;16(6):499-509. https://doi.org/10.15828/2075-8545-2024-16-6-499-509. - EDN: QGYFFZ.

© authors, 2025

Cratbs ((In English) o6bem - 3-6 TbiC. C10B):
- INTRODUCTION

- METHODS AND MATERIALS

- RESULTS

- DISCUSSION

- CONCLUSION

References (In English) (cornacHo Vancouver Style).

lMpumepei:

1. Nizin D.R., Nizina T.A., Maryanova A.V., Mironov E.B. Moisture absorption of 3D-printed PETG plastic Samples.
Bulletin of MGSU. 2023;18(7):1078-1088. https://doi.org/10.22227/1997-0935.2023.7

2. Venkatraman V. Conventions of Scientific Authorship. Science. 16 April 2010. Available at: https://www.sci-
ence.org/content/article/conventions-scientific-authorship-0 (accessed: 13.05.2024).

3. Allen L., Scott J, Brand A, Hlava M., Altman M. Publishing: Credit where credit is due. Nature.
2014;508(7496):312-313. https://doi.org/10.1038/508312a
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4. Mekeko N., Tikhonova E. Description of Author Contributions while Submitting a Manuscript: The CREDIT
System. Journal of Employment and Career. 2022;1(4):5-7. (In Russ.) https://doi.org/10.56414/jeac.2022.24

MpumeuaHme: 1. HazBaHMA KypHanoB, KHUT U T.4. yKa3blBaloTCA KypcMBOM. 2. B maTepuanax, onybnnkoBaHHbIX
TOJ/IbKO Ha PYCCKOM A3blKe, YKa3biBaeTca (In Russ.)

Additional information (06 ncnonb3oBaHMM TEXHONOMNI reHEPATUBHOMO MCKYCCTBEHHOTO MHTENNIeKTa U TeXHO-
NOrNI, OCHOBaHHbIX Ha UCKyccTBEHHOM UHTennekTe) (In English)

lMpumepeir:

The authors declare that generative artificial intelligence technologies and technologies based on artificial
intelligence were not used in the preparation of the article.

(ABTOpbI 32ABNAIOT O TOM, UTO NPV NOATOTOBKE CTaTbU HE NCMOb30BaNNCh TEXHOIOMMM FEHEPATUBHONO NCKYC-
CTBEHHOTO VIHTENNEKTA Y TEXHOMOIMU, OCHOBaHHbIE Ha MCKYCCTBEHHOM UHTENNEKTE).

unu

During the preparation of this article, [tool/service name] was used for [reason]. After using this tool/service,
the content has been revised and edited as necessary, and | assume full responsibility for the content of the
published article.

(Bo BpeMsi NOAroTOBKYM 3TOM CTaTbl Obl1 CMONb30BaH [Ha3BaHMe NHCTPYMeHTa/cepBucal no [npuumnHe]. Mocne
MCMOMb30BaHNsA 3TOF0 MHCTPYMEHTa/CepBMca NepecMoTPEH U OTPeAaKTMPOBAH KOHTEHT MO Mepe Heobxoau-
MocTu, bepy(em) Ha cebA NOMHYIO OTBETCTBEHHOCTb 3a COfilepKaHe onybnnKoBaHHON CTaTbi).

Information about the author (authors) (In English)

- Wmn, nepeas bykBa otuecTBa (Mpv Hanuuum), dammunus aBTopa;

— yueHas CTeneHb;

— yueHoe 3BaHue;

— HauMeHOBaHWe opraHM3auuy (yupexxaeHus), ee nogpasaeneHus, rge pabortaet unm yuntca astop (6e3 o6o3Ha-
YyeHUs opraHM3aLMoHHO-NpPaBoBol Gpopmbl topuanyeckoro nuua: OreyYH, ®re0Yy BO, MAO, AO n T. n.);

— ajipec opraHmn3aLmm (yupexaeHus), ee nogpasaeneHus, rge pabotaeT nnm yuntca aBtop (ropop 1 cTpaHa);

— 3M1eKTPOHHbIN agpec aBTopa (e-mail);

— OTKpbITbIN naeHTUdMKaTop yueHoro (Open Researcher and Contributor ID — ORCID) (npw Hanuumn).

OneKTPOHHbIN afpec aBTopa NPUBOAAT 6e3 cyioBa «e-mail», nocne 31eKTPOHHOro agpeca Touky He ctaBat. ORCID
npuneoaAT B popme 3neKTPOHHOro agpeca B cetu «/HTepHeT». B koHue ORCID Touky He cTaBAT. HaumeHoBaHue opra-
HU3auum (yupexxgeHus), ee agpec, anekTpoHHbin agpec n ORCID aBTopa otaenaAoT Apyr OT Apyra 3anATbIMU.

Pepakuma n3gaHmna MoxeT paclumpuTb AOMONHUTENbHbIE CBeleHNA 00 aBTope: yKa3aTb ero JONIKHOCTb, MoYeTHble
3BaHWA, YNEHCTBO B OPraHmM3aumsax u . n.

lMpumep:

Zhanna V. Pisarenko - Dr. Sci. (Econ.), Assistant Professor, Saint-Petersburg State University, Economic Faculty,
Department of Risk Management and Insurance, Saint-Petersburg, Russian Federation, z.pisarenko@spbu.ru,
https://orcid.org/0000-0002-9082-2897

Contribution of the authors (In English):

Mmsn, nepBan 6ykBa oTyecTBa (Mpw Hanuumm) n GaMunna aBTopa; B KpaTkon GpopmMe OnmncbiBaeTCA JINYHBIN BKNag
aBTOpa B HanucaHve cTatby (nges, coop matepuasna, obpaboTka MaTepuana, HanmcaHue CTaTby, HAyYHOE pefaKkTu-
pOBaHMe TeKCTa U T. A.).

lMpumep:

Marina S. Morozova - scientific management; research concept; methodology development; participation in
development of curricula and their implementation; writing the draft; final conclusions.

Elena V. Bokova - participation in development of curricula and their implementation; follow-on revision of
the text; final conclusions.

The authors declare no conflicts of interests.

The article was submitted XX.XX.202X; approved after reviewing XX.XX.202X; accepted for publication XX.XX.202X.
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HA PYCCKOM A3bIKE

HA3BAHWE PYBEPUKI UITU PA3LENA XKYPHAJIA (Ha pyccKom A3bIKe)

HayuHasa ctaTbs (0630pHanA cTaTbs, pefakuMOHHasA CTaTbs, AUCKYCCMOHHAs CTaTbs, NEPCOHANUK, pefakTopcKas
3aMeTKa, pPeLieH3mA Ha KHUTY, peLieH31A Ha CTaTbio 1 T. N.) (Ha pyCCKOM A3bIKe) / (Ha aHIUNCKOM A3bIKe)

YOK XXX

https://doi.org/10.15828/2075-8545-202X-X-X-X-X

3arnaBue cTaTby (Ha PyCCKOM A3bIKe)

Ums, oTuecTBO (Npu Hannuum), pamunua aBTopa (-oB) (Ha PYCCKOM fA3bIKE)

06s3aTesIbHOE yKa3aHue MecTa paboTbl KaXAoro aBTopa, ropos, CTpaHa (Ha pycCKOM fA3blKe)

(HaumeHogaHue opeaHusayuu (y4pexxoeHus), 20e pabomaem usu yyumcs asmop, ykaseleaemcs 6e3 0603Ha4yeHus
0pedHU3ayUOHHO-NPAsosou hopmebl topuduydeckozo auya: OrbYH, ®r6OY BO, MAO, AO u m. n.)

* ABTOP, OTBETCTBEHHDI 33 NepenmcKy: e-mail: XXXXXXXxXxx

ORCID aBTOpa (-0B):
Oamunua n nHnLnanbl — https://orcid.org/Xxxx-XXXX-XXXX-XXXx

AHHoTauusA (unv Peslome): He3aBMCUMBIY OT CTaTbW MCTOUYHUK MHPOPMALLMM, KOTOPbI NMO3BOJIAET yUEHBIM U Crie-
UManuncTamMm cenatb BbiBOA O KauecTBe M COAepPKaHUM CTaTby (pe3tome AOMKHbI ObiTb MHGOPMALMOHHbBIMU, OPUTU-
HaNbHbIMM, COAEePKaTb HOBU3HY, OCHOBHbIE pe3ynbTaTbl UCCeA0BaHUN, CTPYKTypupoBaHHbiMu no IMRAD (BBegeHme,
METOAbl U MaTepuasbl, pe3ynbTaTbl, 0OCYKAEHME, 3aKiioueHne (BbIBOAbI)), KOMMAKTHbIMK — YKnaabiBaTbcs B 200—
250 cnoB) (Ha pycCcKOM fA3bIKe):

AHHoTauus (unv Peslome): BBegeHue... Metoabl u maTepuanbl... Pesynbrarbl... O6¢cyKaeHue... 3aknioueHme
(BbIBOADI)...

KnioueBble cnoBa: (Ha pycCKoMm fA3bike)

BnaropapHocTu: (Npy HanMummM) (Ha PyCCKOM A3bIKe)

Ona umTupoBaHuA: (Ha PyCCKOM A3bIKE)

lpumep:

Ona yntuposanus: HusuH [.P, HusmHa T.A., CnnpuH WM., Ynbynaes W.A., NMusknH H.A. BnusiHue KoHueHTpa-
UMM HaHOMOAUPUKATOPOB 1 BflarocoaepKaHusa 06pasLoB Ha M3MEHEHME CBOVCTB SMOKCMAHbIX MONIMMEPOB.
HaHnomexHonozuu 8 cmpoumenscmee. 2024;16(6):499-509. https://doi.org/10.15828/2075-8545-2024-16-6-
499-509. - EDN: QGYFFZ.

MetagaHHbie ctatbu (In English)

3arnaBue ctatbu (In English)

Ums, nepBas 6ykBa oTuectBa (npuv Hannuuu), pamunua asropa (-o.) (In English)

06s3aTeNIbHOE yKa3aHUe MecTa paboTbl KaXaoro aBTopa, ropog, ctpaHa (In English)

* Corresponding author: e-mail: XXXXxxxxxx

Abstract: Introduction... Methods and Materials... Results... Discussion...Conclusion... (In English)
Keywords: (In English)

Acknowledgments: (npu Hannuwmn) (In English)

For citation: (In English)

© aBTOpbl, 2025

CraTtbs (Ha pycCKOM si3blKe, 06beM — 3—6 TbIC. CJIOB):
- BBepgeHune

- MeTopgbl 1 maTepuanbl

+ Pesynbratbi

+ O6¢cyKpaeHune

- 3aKknoueHune (BbiBoAbl)

CnnCcoK NCTOYHUKOB (Ha A3blKe OpPUTMHana CTaTbl — PYCCKOM U aHTIIMNCKOM)
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lMpumep:

1. Hu3un O.P, HusmHa T.A., MapbsiHoBa A.B., MupoHoB E.b. BnaronornouieHune 3D-nevatHbix ob6pasuos PETG-
nnacTtunka. Becmnux MICY. 2023;18(7):1078-1088. https://doi.org/10.22227/1997-0935.2023.7

2. Venkatraman V. Conventions of Scientific Authorship. Science. 16 April 2010. Available at: https://www.
science.org/content/article/conventions-scientific-authorship-0 (accessed: 13.05.2024).

3. Allen L., Scott J, Brand A, Hlava M., Altman M. Publishing: Credit where credit is due. Nature.
2014;508(7496):312-313. https://doi.org/10.1038/508312a

4. Mekeko H. M., TuxoHosa E. B. OnucaHune aBTOpcKoro Bknafa npu nogaye pykonucu: cuctema CREDIT. Xyp-
Han Paboma u Kapsepa. 2022;1(4):5-7. https://doi.org/10.56414/jeac.2022.24

MprimeyaHme: 1. Ha3BaHWA XypHaNoB, KHWT 1 T.A. yKa3blBaloTCA KYPCUBOM.

HononHurtenbHasa nHpopmaumsa (06 NCNOIb30BAHMM TEXHONOMMN FTEHEPATUBHOIO UCKYCCTBEHHOTO UHTEJIEKTA
N TEXHOJIOT I, OCHOBAHHbIX Ha NCKYCCTBEHHOM MHTENIEKTE) (Ha PYCCKOM A3bIKE)

lpumepei:

ABTOpbI 3asBAAIOT O TOM, YTO NPV MOATOTOBKE CTaTb/ HE MCMOJNIb30BANIMCh TEXHONOMUNU FrEHEPATUBHOIO UCKYC-
CTBEHHOIO MHTENJIeKTa U TEXHONIOT M, OCHOBAHHbIE HA MCKYCCTBEHHOM MHTENIeKTe.

unu

Bo Bpems MoAroToBKM 3TOW CTaTbM Obifl MCMONb30BaH [Ha3BaHMe UHCTPYyMeHTa/cepsucal no [mpuunHel. Mocne
NCMOJIb30BaHNA 3TOO MHCTPYMEHTa/CepBUCA NePeCMOTPEH 1 OTPEAKTMPOBAH KOHTEHT MO Mepe HeO6XOAMMOCTH,
6epy(em) Ha ceba NONHY OTBETCTBEHHOCTDL 3a COfleprKaHne ony6/IMKOBAHHON CTaTbU.

Undopmauus 06 aBTope (-ax) (Ha pycckom A3bike)

— bamunus, NMs, 0OTYECTBO aBTOPa (MONTHOCTbIO);

— yyeHas CTeneHb;

— YyUYeHoe 3BaHue;

— HaUMeHOBaHMe opraHv3auun (yupexxaeHus), ee nogpasaeneHus, rge pabotaet unm yuntca aBtop (6e3 o603Ha-
YyeHUs opraHn3aLoHHO-NPaBoBoN Gpopmbl topuanueckoro nuua: GreyYH, ®re0y BO, MAO, AO n T. n.);

— ajpec opraHun3aLmm (yupexxgeHus), ee nogpasfeneHus, rge paboTaeT unm yuntca aBtop (ropog 1 CTpaHa);

— 3NIeKTPOHHbIN afgpec aBTopa (e-mail);

— OTKpbITbIN ngeHTUdMKaTop yueHoro (Open Researcher and Contributor ID — ORCID) (npw Hanuumn).

ONeKTPOHHbIN afpec aBTopa NPUBOAAT 6e3 CJoBa «e-mail», mocse 31eKTPOHHOro agpeca Touky He ctaBat. ORCID
npuBoaAT B popmMe 3NEeKTPOHHOTO agpeca B cetu «/HTepHeT». B koHue ORCID TouKy He cTaBaT. HaumeHoBaHue opra-
HU3auum (yupexxgeHus), ee agpec, anekTpoHHbIn agpec n ORCID aBTopa oTaenaAT apyr OT Apyra 3anAaTbIMy.

Peakuuma n3gaHmna MoXeT pacluMpuTb AOMONHUTENbHbIE CBeleHNs 00 aBTOpe: yKa3aTb ero OSIKHOCTb, MOYETHble
3BaHVA, YIIEHCTBO B OpraHM3aumax 1 T. .

lMpumep:

MucapeHko XKaHHa BUKTOpPOBHa — JOKTOP SKOHOMUYECKMX HAYK, Tpodeccop kadenpbl ynpaBieHUs pruckamu
N CTpaxoBaHWs 3KoHOoMUYeckoro ¢akynbteta CaHKT-[eTepOyprckoro rocygapCTBEHHOINO YHVBEPCUTET],
r. CaHkT-lNeTepbypr, Poccuinckas Qegepauns, z.pisarenko@spbu.ru, https://orcid.org/0000-0002-9082-2897

Bknag aBTOpPOB (Ha pyCCKOM A3bIKe):

- pamunus, nHMLManbl aBTopa;

— B KpaTKoW Gpopme OnmcbIBAETCA IMYHbBIN BKNAaZ aBTOPa B HanucaHme ctatby (nged, cbop matepuana, obpaboTka
MaTepwuana, HanvMcaHue CTaTby, HAyYHOe PefaKTUPOBaHWE TEeKCTa U T. J.).

lMpumep:

Mopo3oBa M.C. — HayuyHOe pyKOBOACTBO; KOHLIENLUMA UCCIIeA0BaHNA; Pa3BUTME METOAONIOMMN; yYacThe B pas-
paboTKe yuebHbIX MPOrpamm 1 UX peanu3aLym; HanMcaHue NCXOLHOro TEKCTA; UTOrOBbIE BbIBOADI.

BokoBa E.B. - yuacTue B pa3paboTke yuebHbIX MPOrpamMm 1 Nx peannsaumu; oopaboTka TeKCTa; UTOroBbIe Bbl-
BOAb.

ABTOpbI 3aABNAIOT 06 OTCYTCTBUM KOHPNNKTa UHTEpPeCoB.
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CraTtbs mocTtynuna B pegakumio XX.XX.202X; ogobpeHa nocne peueHsnpoBaHma XX.XX.202X; nprHaATa K nybnvka-
yum XX.XX.202X.

OdopmneHune TekcTa pykonucm

®opmar
Penakumsa npuHUMaeT TEKCTbI, COXpaHeHHble B nporpamme Microsoft Word B popmare .rtf.

OdopmneHune

« ucnonb3yite wWpndT Times New Roman 14 nt v nHtepsan 1,5 CTpoku;

+  He ncnonb3yiTe noguyepKrBaHye BHYTPU TeKCTa (411 NoA3arosIoBKOB UCMONb3YNTe NOYXNPHOE HauepTaHue, ANA BbigeneHns
B TEKCTe — KypCuB);

+  MHOCTpaHHble Ha3BaHWsA (KypHasoB, OpraHM3aLmni 1 T.4.) CledyeT OCTaBMATb B OPUrHae, 3aK/ioyaTb B KaBblUKM.

A66peBMaTypbl
Bce ab6peBuraTypbl fOMKHbI ObITb paclundpoBaHbl Npy NepBomM ynotpebneHun. Ecnv abbpesunatyp MHOro, MOXHO caenatb
CMNCOK C paclundpPOBKOI KaxoW 13 HUX Nepes TEKCTOM CTaTb.

Tabnuubl 1 pNCYyHKN

Bce TabnuiLbl ¥ PUCYHKM AOMXKHbI ObITb MPOHYMEPOBaHbI 11 Ha3BaHbI, Ha HUX JOMKHA ObITb OTCbINIKA B TEKCTE CTaTby. B Tabnmuax
He JOMKHO ObITb MyCTbIX rpad. PUCYHKM JOMKHBI ObITb XOPOLIEro KayecTsa, MpUrofHble Ana nevatu. MpuknagbiBaoTCa K cTaTbe
oTaeNbHbIMU darnamu.

YT06bI NPOBEPUTL KAUECTBO N306PAXKEHNA, MOXKHO YBENNYMUTL ero. XopoLuee n3o6pakeHre He pa3MblBaETCA MPU YBENNYEHUN.

CHOCKI
Mpy HeobXoANMMOCTN UCMONb3YIOTCA CHOCKM CO CKBO3HOWM Hymepauueit (apabckue uudpbl) No BceMy AOKYMeHTY. B cHockax
MOTYT ObITb LMTATbl 13 PAabOT, KOTOPbIE YNIOMUHAIOTCSA B TEKCTE, JOMOJHUTENbHAsA MHGOpMaUus.

OdopmneHne LUTaT M CNNCKa NMTepaTypbl

B XypHane npuHAT BaHKyBepCKUiA CTWIb UATMPOBAHUA (OTCbINIKa B TEKCTE B KBafpaTHbIX CKOOKax, MosiHoe 6rbnuorpadurye-
CKOe oMucaHme UCTOYHIKA B CNCKe NTepaTypbl B MOPAAKe YNIOMUHAHWSA B TEKCTE CTaTbM).

Pepakuua pekomeHayeT aBTopam npwv NoarotoBke References yunTbiBaTb MONUTHKY LUTUPOBAHWSA, MPUHATYIO B KypHarne.

MpaBunbHoOe onuvcaHre NCNonb3yeMblX NCTOYHMKOB (References) He TONbKO 1EMOHCTPUPYET KaueCTBEHHbIN YPOBEHb UCCe-
[I0BaHUA, HO 1 ABNAETCA rapaHTMEl TOro, UTO UMTMpyemas nybnvkaums 6yaeT yuTeHa npu oLeHKe HayYyHoW AeATeNbHOCTA ee aBTo-
poB. MexayHapofHble nHaeKkcupyoLme 6a3bl AaHHbIX MPeobpasytoT BCe NpefCcTaBNeHHble CCbINIKM MO eAVHOW CTPYKType. B cBA3N
C 3TUM K 3TOMY 6JIOKY HayUHOW CTaTby NPeAbABAATCA CTporue TpeboBaHus YHUGMKALMYN U CTaHAAPTH3aUuK.

B >KypHane npuHAT afanTypOoBaHHbIN BapuaHT BaHKyBepCKOro CTMna LMTUPOBAHNA, KOTOPbIN ABAAETCA OQHNM 13 CTaHAAPTOB,
NPV3HaHHbIX MeXAYHapPOAHbIMN 6a3aMu AaHHbIX.

CnNnCcoK NCTOYHNKOB

B cnncok NinTepaTypbl BKAKOYAKOTCA NUCTOYHUKWN, NCNOJIb3yeMble B TEKCTE CTaTbW. Ccbinkm Ha NPUHATbIE K I'IY6J'IVIKaL|,VIVI, HO
eule He OI'Iy6J1I/IKOBaHHbIe CTaTbW OOJIXKHbI ObITb MOMEYEHbI C/TIOBAaMU «B nevyatn»; aBTopPbl AOJIXKHbI NOJTY4YUTb NMCbMEHHOE pa3-
peweHne anAa CCbiIKN Ha Takne OKYMEHTbl N NOATBEPXKAEHME TOrO, YUTO OHU NMPUHATDbI K NevyaTun. I/IHd)opmame n3 Heony6nv|-
KOBAHHbIX NCTOYHUKOB AOOJI)KHa 6bITb OTMEYeHa C/ioBamMu «HeOI'I)/6J'II/IKOBaHHbIe ,ElaHHbIe/,D,OKyMeHTbI», ABTOPbI TaKXe OOJIXKHbI
noJIyuYnTb MNCbMEHHOE NOATBEPKAEHUNE Ha NCMOJIb3OBaHWE TaKUX MaTeEPKUanoB.

ABTOpCKIMe npaBa

ABTOpbI, Ny6ANKYOLWMECA B XKYPHae, COrMallaloTcA Co CeayoLnm:

1. ABTOpbI COXpaHSAIOT 3a CO6OI aBTOPCKME MpaBa Ha paboTy U NpefoCTaBAAOT XypHasy NpaBo NepBoi nybnmkauum paboTb.

2. ABTOpbI COXPaHAIOT MPABO 3aK/ouaTb OTAESIbHble KOHTPAKTHbIE JOFOBOPEHHOCTY, KaCaloLWMeCs HESKCKITI03UBHOMO Pacnpo-
CTpaHeHUs Bepcun paboTbl B 0Ny6IMKOBAHHOM 34eCh BrAe (Hanpumep, pa3melleHmne ee B MHCTUTYTCKOM XpaHunuLle, nybnmka-
LMIO B KHITE), CO CCbINIKOV Ha ee OpUrnHanbHyo My6bimKaLuio B 3TOM XKypHarne.

3. ABTOpbI UMEIOT NPABO pa3mMeLLaTb UX PaboTy B ceTU WHTepHET (HanpumMep, B UHCTUTYTCKOM XPaHWIMLLE UIU Ha Nepco-
HanbHOM caiiTe) O 1 BO BPEMS MPOLIECCa PacCMOTPEHMS ee AaHHbIM XKYPHANOM, TaK Kak 3TO MOXET NPUBECTU K NPOLYKTUBHOMY
06CyXaeHUIo 1 60NbLLeMy KOTMUYECTBY CCbINIOK Ha JaHHyo paboTy.

MpuBaTHOCTD

MmeHa n agpeca BJ'IEKTpOHHOVI NnouYTbl, BBEAEHHbIE Ha CalnTe 3TOro XKypHana, 6y,u,yT NCNONb30BaHbI UCKIOYNTENIbHO AN Lienen,
0603HAYEHHbIX 3TUM XKypHaniom, n He 6y,qu MCNOJib30BaHbl ANA KaKnx-nm6o [pyrnx uenem nnm npenocTaBneHbl Apyrmum nmuam
M opraHusaumam.
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