ISSN 2075-8545 (online)
CA(pt) « CrossRef « DOAJ « EBSCO Publishing « ESCI Web of Science « EZB « OAJI - ProQuest
Readera - ResearchBib - ResearchGate « HayuHas anekTpoHHas 6ubnuoteka « Ulrich’s Periodicals Directory

NANOTEHNOLOGII V STROITEL'STVE nauchnyj Internet-zhurnal 2019-Tom 11-N2 2
NANOTECHNOLOGIES IN CONSTRUCTION A Scientific Internet-Journal 2019-Vol. 11-N2 2
HAHOTEXHO”OFMM B CTPOUTEJIbCTBE HayuHbI IHTepHeT-XypHan 2019-Tom 11-Ne 2

WHHOBALIWH BO BOEX COEPAX

J

NAYPEAT NPEMUH
B OBJIACTH WHHOBALMH
< POCCHCKHA TN BHCOKNK
«BPEMS UHHOBALWii-2012> TERHOROTH_2013

IN THE ISSUE:
B HOMEPE:

 Technological approaches to directed structure formation of construction
nanocomposites with increased corrosion resistance

+ TexHONOrnyHble NOAXoAbl HaNPaBAEHHOIO CTPYKTYPOObpa3oBaHUA
HaHOKOMMNO3MNTOB CTPOUTESIbHOIO Ha3HaYeHWA C MOBbILLEHHOW
KOPPO3NOHHOM YCTOMYMBOCTbIO

« Wuhan University of Technology is one of the leading Chinese universities

o YXaHbCKWUN YHUBEPCUTET TEXHONOMIN — OOVIH 13 BeOyLWnX KUTaANCKNX
YHUBEPCUTETOB

» The use of nanomaterials in pipe insulation
 [lpuMeHeHVe HaHOMaTepManoB B TENIOU30ALUN TPY6ONPOBOAOB

« Establishment of technological startups based on research
and development

« Co3paHve TEXHONOMMYECKNX CTapTanoB Ha 6a3e HayuHbIX UCCe0BaHMI
N pa3paboTok

dl

« Electronic edition «Nanotechnologies in Construction:
A Scientific Internet-Journal» has been included into OAJI

« DneKTPOHHOe n3gaHme «HaHOTEXHONOrM B CTPOUTENbCTBE:
HayUHbI VIHTepHeT-KypHan» BkntoueHo B OAJI

www.nanobuild.ru e-mail: info@nanobuild.ru

ISSUED WITH PPORTIOE
M3OAETCATIPN OO OEPKK

74|
Y
™,

7 X b )
> : e

2 5
SRsiTy OF

RUSSIAN ACADEMY OF ENGINEERING INTERNATIONAL ACADEMY OF ENGINEERING WUHAN UNIVERSITY OF TECHNOLOGY (CHINA)

POCCUIACKONVHMEHEPHOI AKALEMUN MEXYHAPOLLHOW UHXXEHEPHON YXAHbCKOI'0 YHUBEPC ATEXHOJOTUY
AKAJEMWH (KMTAR)



http://info-iae.ru/ru/
http://www.info-rae.ru/
http://www.info-rae.ru/
http://www.info-rae.ru/
http://www.whut.edu.cn/2015web/index.htm
http://www.whut.edu.cn/2015web/index.htm
http://www.whut.edu.cn/2015web/index.htm
http://info-iae.ru/ru/
http://info-iae.ru/ru/
http://info-iae.ru/ru/
http://www.whut.edu.cn/2015web/index.htm

Nanotechnologies in Construction: A Scientific Internet-Journal 2019; 11 (2): V4
HaHoTexHonornn B cTponTenbCTBE: HayuHbI IHTepHeT-XKypHan 139-142 NanObL" J

ISSN 2075-8545 (online)
CA(pt) - CrossRef « DOAJ « EBSCO Publishing « ESCI Web of Science « EZB « OAJI - ProQuest
Readera « ResearchBib - ResearchGate - Scientific Electronic Library « Ulrich’s Periodicals Directory

NANOTEHNOLOGIIV STROITEL'STVE: nauchnyj Internet-zhurnal
NANOTECHNOLOGIES IN CONSTRUCTION: A Scientific Internet-Journal

CONTENTS

INTHE ISSUE 138

PUBLISHER INFORMATION

Aims and scope; The first year of output; Frequency; Topics of the articles, and target audience;
International editorial council; International editorial board; The editors; Founder and publisher;
Publication ethics; Contacts; Minimal system requirements to access the edition; Archiving;
Journal production schedule 143

TO THE AUTHORS AND READERS

Electronic edition «<Nanotechnologies in Construction: A Scientific Internet-Journal»
has been included into full-text data base of journals from Open Academic Journals Index (OAJI).......ccccceun... 151

SYSTEM SOLUTIONS FOR TECHNOLOGICAL PROBLEMS
uUbDC 691.5

Sinitsin D.A., Khalikov R.M., Bulatov B.G., Galitskov K.S., Nedoseko I.V.
Technological approaches to directed structure formation of construction nanocomposites
with increased corrosion resistance 153

DOI: 10.15828/2075-8545-2019-11-2-153-164

INTERNATIONAL SCIENTIFIC AND TECHNICAL COOPERATION
Wuhan University of Technology is one of the leading Chinese universities 165

INVENTION REVIEW
UDC 608; 69.001.5

Ivanov LA., Demenev A.V., Muminova S.R.
The inventions in nanotechnologies as practical solutions. Part I 175

DOI: 10.15828/2075-8545-2019-11-2-175-185

http://nanobuild.ru 139 info@nanobuild.ru



Nanotechnologies in Construction: A Scientific Internet-Journal 2019; 11 (2): V4
HaHoTexHonornn B cTponTenbCTBE: HayuHbI IHTepHeT-XKypHan 139-142 NanObL" /

INTERNATIONAL CONFERENCES AND SEMINARS
Forum SEMIEXPO Russia 2019 (Moscow, Russia, 14-15 May 2019) 186

International seminar on sustainability, economics and safety (ISSES 2019)
(11-12 april 2019, Szczecin Ostoja, Poland) 187

Electronic edition «<Nanotechnologies in Construction: A Scientific Internet-Journal»
has been awarded with Diploma for information support of the International Seminar
on Sustainability, Economics and Safety ISSES 2019 (11-12 April 2019, Szczecin, Poland) ........ccoeevneecernecennne 189

The electronic edition <NANOTECHNOLOGIES IN CONSTRUCTION: A Scientific Internet-Journal»..................... 190

STUDY OF PROPERTIES OF NANOMATERIALS
UDC 622.69:536

Kiyamov I.K., Vachitova R.l,, Saracheva D.A., Mazankina D.V,, Sitdikova I. P.
The use of nanomaterials in pipe insulation 194

DOI: 10.15828/2075-8545-2019-11-2-194-202

INTERNATIONAL PRIZE
About the international Tang Prize 203

ESTABLISHMENT OF TECHNOLOGICAL STARTUPS
UDC 62-5

Ivanov L.A.
Establishment of technological startups based on research and development
(interview with Polad Malkin, researcher and developer Ph.D., professor,
serial technology entrepreneur, CEO of «StartUpLab») 207

DOI: 10.15828/2075-8545-2019-11-2-207-216

ON THE OBSERVANCE OF PUBLISHING ETHICS BY THE EDITORS OF ELECTRONIC EDITION
«NANOTECHNOLOGIES IN CONSTRUCTION: A SCIENTIFIC INTERNET-JOURNAL» AND THE STATEMENT
OF PREVARICATION ABSENCE. ON THE USE OF THE CONTENT IN ACCORDANCE WITH CREATIVE
COMMONS CC-BY «ATTRIBUTION». DECLARATION OF THE OPEN ACCESS JOURNAL

General statements, paper format guidelines, the topics of published materials, paper structure, reference format.
The authors of the published materials allow the use of the content according to the license Creative
Commons CC-BY «Attribution». Declaration Open Access of the journal 217

http://nanobuild.ru 140 info@nanobuild.ru



Nanotechnologies in Construction: A Scientific Internet-Journal 2019; 11 (2): V4
HaHoTexHonornn B cTponTenbCTBE: HayuHbI IHTepHeT-XKypHan 139-142 NanObL" J

ISSN 2075-8545 (online)
CA(pt) - CrossRef « DOAJ « EBSCO Publishing « ESCI Web of Science « EZB « OAJI - ProQuest
Readera « ResearchBib - ResearchGate - Scientific Electronic Library « Ulrich’s Periodicals Directory

HAHOTEXHONOIMn B CTPOUTEJIbCTBE: HAYUHbIN VIHTepHET-XKypHan

COOEPXAHUE

B HOMEPE 138

M3OATEJIbCKUE CBEAEHUA

Llenn v 3agauu; nepBsbIit rof BbIXOAa; NePUOAMNYHOCTb; TEMaTMKa CTaTel 1 LeneBas ayautopus;
MeXAYHapPOAHbIN pefaKkLMOHHbIV COBET; MeXKAYHAaPOAHaA pefakUNOHHaA Konnerns;
pefakums; yupeantesb U nsgatesib; n3gatefibCkas 3TMKa; KOHTaKTHble laHHble;
MUWHMManbHble CUCTeMHble TpeboBaHKA, HeOOXoAMMbIe ANA LOCTYNa K U3aHWIo;
apXMBUpPOBaHUe; rpadurik n3gaHma 143

K ABTOPAM U YNTATENAM

OneKTpoHHOoEe nsgaHne «HaHOTEXHONOrM B CTPOUTENBCTBE: HaYUHbIV IHTEPHET-KypHan»
BKJTIOYEHO B MOJIHOTEKCTOBYHO 6a3y AaHHbIX HAYUYHbIX >KYPHaJIOB OTKPbITOro 4OCTyna
Open Academic Journals Index (OAJI) 151

CUCTEMHbBIE PELUEHMA TEXHOJIOTMYECKMX NPOBJIEM
YOK 691.5

CuHuyuH [].A., Xanukoe PM., bynamos b.I., l[anuykos K.C., Hedoceko Y.B.
TexHONOrMYHbIEe NOAXOAbI HANPaABNIEHHOTO CTPYKTYPOoo6pa3oBaHNA HAHOKOMMNO3MTOB
CTPOUTENIbHOrO Ha3HA4YeHMA C NOBbIWEHHO KOPPO3MOHHO YCTOMYNBOCTbIO 153

DOI: 10.15828/2075-8545-2019-11-2-153-164

MEXAYHAPOOHOE HAYYHO-TEXHUYECKOE COTPYAHUYECTBO
YXaHbCKMI1 YHUBEPCUTET TEXHONOTNIA — OfWH 13 BERYLLMX KUTANCKUX YHBEPCUTETOB 165

OB30P U3OBPETEHUN
YK 608; 69.001.5

VMeaHos J1.A., [lemeres A.B., MymuHosa C.P.
N306peTeHnna B 061acT HAHOTEXHOJOMIA, HanpaBJieHHbIe Ha pellueHne NpaKTuYeckKnx sagau.
Yactb I 175

DOI: 10.15828/2075-8545-2019-11-2-175-185

http://nanobuild.ru 141 info@nanobuild.ru



Nanotechnologies in Construction: A Scientific Internet-Journal 2019; 11 (2): V4
HaHoTexHonornn B cTponTenbCTBE: HayuHbI IHTepHeT-XKypHan 139-142 NanObL" J

MEXXAQYHAPOOHbIE KOHOEPEHLU WU, CEMUAHAPDI
®opym SEMIEXPO Russia 2019 (r. MockBa, Poccus, 14-15 mada 2019 roga) 186

MexxpyHapogHbliin ceMuHap «be3onacHoOCTb 1 yCTOMUYMBOCTb
B rPaXAaHCKOM CTPOUTENbCTBE U HAHOTEXHONOTAX»
(11-12 anpena 2019 roga, LLeumH, MonbLia) 187

DNeKTPOHHOE usfaHne «HaHOTEXHONOrM B CTPOUTENBCTBE: HAYYHbIV UHTEPHET-XKYpPHas»
HarpakgeHo [lnnnomom 3a nHGOpPMaLMOHHY0 NOAAEPKKY MexayHapoaHOro ceMrHapa
Mo YyCTOMUYMBOMY Pa3BUTMIO, SKOHOMIKe 1 6e3onacHocTu ISSES 2019
(11-12 anpena 2019 roga, LLeuuH, MonbLua) 189

HAHOTEXHOJ1IOTU B CTPOUTEJIbCTBE: HayuHbl1 UIHTepHeT-KypHan 190

UCCNEAOBAHUE CBOVUCTB HAHOMATEPUAJIOB
YK 622.69:536

Kusmos U.K., Baxumoea PU., Capayesa [.A., MazaHkuHa /].B., Cumoukoea W.1.
MpuMmeHeHVe HAHOMaTepKaNoB B TEMJION30ONAL N TPYGONPOBOAOB 194

DOI: 10.15828/2075-8545-2019-11-2-194-202

MEXXAYHAPOAHbIE MPEMN
O mexpayHapopaHon npemun TaH 203

CO3OAHUE TEXHOJIOTMYECKUX CTAPTAINOB
YOK 62-5
MeaHos J1.A.
CosplaHMe TEXHONOrMYeCcKNX CTapTanoB Ha 6a3e Hay4HbIX Ucc/iejoBaHNIA U pa3paboTokK
(MHTepBbIO C UCcCefoBaTenemM n paspaboTunkom, LOKTOpoMm pu3NKO-MaTeMaTNUECKUX HayK,
npo¢eccopom, cepuiiHbIM TEXHONOrMYECKUM NpeAnpyHUMaTenem,
reHepanbHbIM gupekTopom «StartUpLab» MankuHbim Monagom) 207

DOI: 10.15828/2075-8545-2019-11-2-207-216

O COBJIIOAEHUN PEAAKLUVEN SNIEKTPOHHOIO U3AAHUA «<HAHOTEXHONOI N B CTPOUTEJIbCTBE:
HAYYHbIA UHTEPHET-)KYPHAJI» U3OATENIbCKOW 3TUKU U 3AABJIEHUE Ob OTCYTCTBUU
3/10YNOTPEBNEHUACTYKEBHbIM MONOXKEHMEM. OB UCMOJIb3OBAHU KOHTEHTA B COOTBETCTBUI
C JIMLLEEH3UE CREATIVE COMMONS CC-BY «ATTRIBUTION». AEKJIAPALINA OPEN ACCESS XKYPHAJIA.

O6Lyme nonoxeHnsa, npasrna obopmneHNa MaTepurasnos, TeMaTnKa NyoMKyeMblX MaTepuanos, CTPYKTypa CTaTbiy,
odbopmneHne brubnrorpadunueckmx ccobisiok. ABTopbl NyOAnKyemMblx B KypHasie MaTepranos AOMyCcKaoT
MCNOJb30BaHMe KOHTEHTa B cOOTBETCTBUM C nnueH3unein Creative Commons CC-BY
«Attribution» («ATprbyuuma»). Deknapauna Open Access KypHana 217

http://nanobuild.ru 142 info@nanobuild.ru



Nanotechnologies in Construction: A Scientific Internet-Journal
HaHoTexHonornm B cTpontenbCcTBE: HayUHbIN IHTepHeT-XKypHan

2019; 11 (2):
143-150

Nanobull

ISSUED WITH SUPPORT OF / USAAETCA NPU NOAAEPKE

RUSSIAN ACADEMY OF ENGINEERING

POCCUNCKOW UHKEHEPHOI
AKAJEMUN

PUBLISHER INFORMATION

(Aims and scope; The first year of output; Frequency; Top-
ics of the articles, and target audience; International edi-
torial council; International editorial board; The editors;
Founder and publisher; Publication ethics; Contacts; Mini-
mal system requirements to access the edition; Archiving;
Journal production schedule)

The main aim of electronic edition «Nanotechnolo-
gies in Construction: A Scientific Internet-Journal»
Nanobuild.ru is to provide information support for
the process of invention and application in the world
of science intensive technologies (mostly nanotechno-
logical products) in construction, communal and housing
services, joint areas (industry, power et al.).

The Main Tasks of the Electronic Edition «Nanotechnol-
ogies in Construction: A Scientific Internet-Journal»:
1. Providing scientists and specialists from different coun-
tries with the opportunity to publish the results of their
research and receive information about modern tech-
nologies and materials, high-performance equipment in
construction, communal and housing services, joint areas
(industry, power et al.).

2. Popularization of achievements of leading scientists,
engineers, experts and researchers from different coun-
tries.

3.To provide information support and participate in the
events (forums, conferences, symposia, workshops, exhi-
bitions, round tables etc) devoted to nanoindustry and
problems of application of nanoindustry in construction
and housing and communal services, which are perspec-
tive and of great importance.

The electronic edition <Nanotechnologies in Construc-
tion: A Scientific Internet-Journal» Nanobuild.ru has
been published since 2009 and its periodicity is 6 is-
sues a year.

INTERNATIONAL ACADEMY
OF ENGINEERING

MEXAYHAPOAHOM
WHXXEHEPHOW AKALLEMUY

WUHAN UNIVERSITY
OF TECHNOLOGY (CHINA)

YXAHbCKOIO YHUBEPCUTETA
TEXHONOTUN (KUTAI)

N3OAATENbCKWE CBEOEHUA

(uenu n 3apaun; NepBbI rof BbIXOAA; NEPUOANYHOCTD;
TemaTrKa CTaTel 1 LeneBas ayauTopus; MEXXAYHAPOLHbIN
pPenaKLUMOHHbBIN COBET; MEXXAYHapOoAHasA pelaKkLOHHas
KOnnerns; pefakuus; yupeanTesb 1 n3gatesb; u3gatesb-
CKaf 3TMKA; KOHTAKTHbIE AaHHbIE; MUHUMaJIbHbIE CUCTEM-
Hble TpeboBaHNA, HeobxoaVMble A AOCTYNA K N3LaHUI0;
ApXMBMpPOBaHUE; rpadvik n3gaHusn)

OCHOBHOI LieN1blo 3N1eKTPOHHOro nsgaHusa «kHaHorex-
HOJIOrNM B CTPOUTENbCTBE: Hay4HbIll IHTepHeT-XKYyp-
Han» Nanobuild.ru aBnaerca nunpopmaumnoHHoe o6e-
cneyeHune npouecca co3faHnNA U BHeAPEHUA B Mupe
HaYKOEMKMX TEXHONOIUIA (Npexkae BCero — HaHOTEXHO-
NOrNYECKON NpoayKUMKM) B 06NACT CTPOUTENBCTBA, XKU-
JIMLHO-KOMMYHabHOMO XO3AMNCTBA, CMEXHbIX OTpacnemn
(MPOMBILLINEHHOCTN, SHEPTETUKU 1 Ap.).

OCHOBHbIE 3aaun 3N1eKTPOHHOro nsgaHusa «Havo-
TEXHONIOTMU B CTPOUTENbLCTBE: Hay4HbIN IHTepHeT-
KypHan»:

1.MpepocTaBneHne yyeHbIM 1 CneyuanncTamM U3 pasHbix
CTpaH BO3MOXHOCTU NyOMKOBATh pe3ysnbTaTbl CBOUX MC-
CnlefoBaHNiA 1 NoyYaTb MHGOPMALMIO O COBPEMEHHbIX
TEXHOJOMUAX 1 MaTepranax, BblcCOKo3$pheKTMBHOM 060-
pyZoBaHUM B 06/1aCTN CTPOUTENBbCTBA, XKUJNLLHO-KOMMY-
Ha/IbHOMO XO3ANCTBA, CMEXHbIX OTpac/en (MPOMbILLIEH-
HOCTW, SHEPTETUKM U Ap.).

2. [MonynAapm3auma SOCTUMKEHUI BeOyLWNX YUeHbIX, NHXe-
HepOB, KCNEPTOB U UCCNIEefOBATENEN M3 PA3NINYHbBIX CTPAH.
3. IHpopMaLMOoHHas noafepKa 1 yyactTue B Meponpu-
ATUAX (GopyMax, KOHPepeHUMAX, CUMMO3UYMaX, CEMUHA-
pax, BbICTaBKaX, KPYr/blX CTONax U T.4.) N0 HAHOUHAYCTPUN
N NPVIKNagHbIM BOMPOCaM HaHOTEXHOMOMMIA B 06/1acTn
CTPOUTENBCTBA U XKUIULLHO-KOMMYHaNIbHOIO X03ANCTBa,
MIMEIOLLMX aKTyaNlbHOE 1 MepPCneKTUBHOE NPaKTMYecKoe
3HaueHue.

dneKTpoHHOe n3paHne « HaHoTexHonorMm B CTpouTesb-
CTBe: Hay4HblIll THTepHeT-KypHan» Nanobuild.ru nuspa-
eTca ¢ 2009 roga, neprMognuYHOCTb — 6 HOMEpoB B rop,.

http://nanobuild.ru

info@nanobuild.ru
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The subject of the journal’s articles is given in Appen-
dix 2 (chapter «on the observance of publishing ethics
by the editors of electronic edition «<Nanotechnologies in
construction: A scientific internet-journal» and the state-
ment of prevarication absence»).

Every issue of electronic edition «Nanotechnologies in
Construction: A Scientific Internet-Journal» contains the
information about advanced materials and technologies
which are already in use or are about to appear at the
market in the near future. That is of great interest for many
specialists.

Therefore the edition’s readers and authors are:

- students, lecturers, post-graduates and people working
for doctor’s degree;

- scientists and specialists of research institutes and nano-
technological centers;

« heads and specialists of the institutions, organizations
and factories from the sphere of construction and housing
and communal services;

- scientists and specialists of the industries which are
adjacent to construction;

- experts of the enterprise-producers manufacturing na-
noindustrial output.

INTERNATIONAL EDITORIAL COUNCIL
(PUBLIC ADVISORY BODY)

Chairman of the international editorial council

Boris V. GUSEV - Editor-In-Chief of Electronic Edition
«Nanotechnologies in Construction: A Scientific Inter-
net-Journal», Corresponding Member of RAS, President
of Russian Academy of Engineering and International
Engineering Academy, Head of Department «Construc-
tion Materials and Technologies» Russian University of
transport, Honored Scientist of RF, Laureate of USSR and
RF State prizes, Doctor of Engineering, Professor, Russian
Federation

Members of the international editorial council

Evgeny M. CHERNYSHOV - Full member of RAACS,
Chairman Presidium of Central Regional Department of
Russian Academy of Architecture and Construction Sci-
ences, Director of Educational Creative Academic Center
«Archstroynauka» SUACE Department of Academic Scien-
tific and Educational Cooperation, Doctor of Engineering,
Professor, Russian Federation

Oleg L. FIGOVSKY - Full Member of European Academy of
Science, Forein Member of RAE and RAACS, Editor-in-Chief
of SITA, OCJ n RPCS, Director of «<Nanotech Industries, Inc.»
(USA), and Director of International Nanotechnological R&D

TemaTtuka cTaTen XKypHana npvsegeHa B [punoxexHnn 2
(pa3gen «o cobnofeHy pefakuyelt SNeKTPOHOro N3aHNA
HaHOTEXHONOMMN B CTPOUTENbCTBE: HAaYUHbIN UHTEPHET-
XKYpPHan» n3aaTeNibCKOM 3TUKM U 3asiBJieHMe 00 OTCYTCTBMM
3/10ynoTpe6eHNA CyXeBHbIM NOOKEHEMY).

B KaxkgoM HoMepe 31eKTPOHHOro U3faHna «HaHoTexHo-
IO B CTPOUTENbCTBE: HAyUHbIN VIHTepHeT-XypHan»
nybnukyetca nHdopmauus o nepefoBbiX MaTepuanax
1 TEXHONOTMAX, KOTOPbIE YK NCMOMb3YIOTCA NN JOMKHbI
NnosBUTbLCA B GnKallee Bpems, a 3TO Bbi3blBaeT 60sb-
IOV UHTepec y cneumanncTos.

MosTomy aBTOpPamMm 1 YnTaTenAMmN N3JaHNA ABNAIOTCA:
+ CTYAEHTbI, NpenofaBaTesny, acnMpaHTbl U JOKTOPAHTI
BY30B;

+ YUeHble 1 CneumnanncTbl Hay4YHO-UCCneaoBaTeNbCKUX
VNHCTUTYTOB 11 HAHOTEXHOIOTNYECKUX LIEHTPOB;

+ PYKOBOAMTENV 1 CNELMANICTbl YUPEXOEHUN, OpraHu-
3auUun 1 NpeanpuATUN CTPOUTENTIbHOTO KOMIMJIEKCa U XKU-
NINLLHO-KOMMYHaJIbHOTO XO3ANCTB3;

+ yYeHble 1 CeLmanmCTbl CMEXKHbIX CO CTPOUTENIbCTBOM
oTpacnen;

« dKCNepTbl GUPM-NPON3BOAUTENEN NMPOAYKLM HAHO-
NHAYCTPUN.

MEXAYHAPOOHbIN PEAAKLLMOHHbIA COBET
(OBLLECTBEHbIV KOHCYJIbTATUBHbIV OPTAH)

lMpedcedamenb mexx0yHAapoOHO20 pedaKYyUuOHHO20 cosema

F'YCEB Bopuc BnagnmmnpoBu4 — rnaBHbI pefaktop
3NIeKTPOHHOro M3gaHmAa «HaHOTexHoNnorum B CTPo-
NTEeNbCTBE: HayuHbI VIHTepHeT-XypHan», 4YieH-
kKoppecnoHngeHT PAH, npe3sungent PUA n MUA, 3aseny-
townin Kapeapon «CTponTesnibHbie MaTepuranbl U TEXHO-
nornmn» PoCCMCKOro yHmBepcuTeTa TPAHCNOPTa, 3acny-
XKeHHbI peatenb Haykn PO, naypeaT locygapcTBEHHbIX
npemun CCCP n PO, g-p TexH. Hayk, npodeccop, Poccuin-
ckaa Oegepauymn

YneHol Mexx0yHapoOHO20 pedaKyuoHHO20 cosema

YEPHbILLOB EBrenunin Muxamnosuu — akagemunk PAACH,
npeacepatens pesngnyma LleHTpanbHOro pernoHanb-
HOro oTaeneHma Poccnnckonm akageMmmn apxmTekTypbl
N CTPOUTENbHBIX HayK, ANPEKTOP 06pa3oBaTENbHOIO
TBOPYECKOro akaeMnyecKoro LieHTpa «ApXCcTporHayKa»
BopoHexckoro FACY, o-p TexH. Hayk, npodeccop, Poccuin-
ckaa Qepepauyusa

®UrOBCKUI Oner JIbBOBUY — [eICTBATENbHbIN UNeH
EBponenckon akagemun HayK, MHOCTPaHHbIN uneH PUA
1 PAACH, rnaBHbI pegakTop »ypHanos SITA, OCJ n RPCS,
anpektop komnaHuu «Nanotech Industries, Inc.», Kanu-
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Zheng Y. FU - Chief Professor of the Wuhan University of
Technology (China); Cheung Kong Scholar of the Ministry
of Education of China; Academician of the World Academy
of Ceramics; State Key Lab of Advanced Technology for
Materials Synthesis and Processing, Wuhan University of
echnology, China

Leonid A. IVANOV - Head of the Project «Nanobuild.
ru», Chief Academic Secretary and Vice-President of the
Russian Academy of Engineering and the International
Academy of Engineering, Academician of RAE and IAE,
PhD in Engineering, as a Guest Professor of Wuhan Uni-
versity of Technology (China), Member of the International
Federation of Journalists, Russian Federation

Sergei V. KALIUZHNIY - Scientific Advisor of Chairman of
Board «cRUSNANO», Chief Scientist, Member of Board «RUS-
NANO», Doctor of Chemistry, Professor, Russian Federation

Evgeniy V. KOROLEV - Prorector for Education, Director
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INTRODUCTION

To produce high-quality multifunctional binders for
construction industry, one needs to control directly for-
mation of nanostructure materials. The effective appli-
cation of nanocomposite binders in the technology of
required building materials is explained mainly by frac-
tionation of the powders of the initial raw materials, by
modification with plasticizing nanoadditives.

The purpose of this article is to study the technological
processes of structure formation in corrosion-resistant
building materials within the framework of the fractal
concept.

MAIN PART

Structural processes run during the entire lifecycle of
building materials: from design to the moment of critical
decline in performance indicators. Studies concerning
creation of nanostructured concretes are among the most
promising approaches in nanotechnology for building
materials: micro reinforcement, mobility control with
modified plasticizers, etc. [1]. The possibilities to de-
sign new generation of concrete are based on the use of
ultrafine active mineral additives with a high content of
noncrystalline silicon dioxide, aluminosilicate metaka-

olins and allow production of building materials of high

(55+80 MPa) and ultrahigh (over 80 MPa) strength, low

permeability, and increased corrosion resistance.

When creating a nanostructured binder, it is necessary
to meet some conditions to make nanocomposite perform
as a monolithic building material:

e nanocomponents in the composition must be chemi-
cally compatible, and the aggregates must have good
adhesion with nanobinding matrix;

« combinable components must have close linear ther-
mal expansion coefficients;

« modified nanosize additives should have a direct in-
fluence on the formation of microstructure with in-
creased corrosion resistance to damage in corrosive
environments.

In the process of directed creation of composite
nanomaterials from the corresponding components, one
needs to take into account the operational parameters that
provide technological production of corrosion-resistant
nanocomposites with the required characteristics (Fig. 1):

Similar mechanisms of structure formation (transi-
tions of micro-, meso-, macrostructure) of nanocompos-
ites based on variety of raw materials reflect the spectrum
of composite materials used in the construction industry.
The diverse building composites make it possible to ex-
pand the manufacturing possibilities due to various nano-
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Fig. 1. A set of factors affecting the technology of nanostructured corrosion-resistant materials in construction
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binders (plaster, cement, bitumen, polymer, etc.) and the
inclusion of various dispersed phases (fine mineral or
polymer powders, coarse aggregates, short or continu-
ous fibers, continuous reinforcement) [2]. The produc-
tion of nanopowder binding components of raw materials
requires automation of control systems technology [3].

Building materials made with nanostructured binders
consist of amorphous newgrowths obtained on the basis
of the sol — gel junction. For example, calcium silicate
hydrogel is formed within hydration of Portland cement.
Binders are microheterogeneous fractal systems contain-
ing polymer nanoparticles in equilibrium with monomers,
polymeric in cation or anion. Hydrogen, donor-acceptor,
ion-dipole and other interatomic interactions resulted in
connected nanoparticles that form microgels. The use of
the fractal concept [4-6] to describe the microstructure
of nanostructured building materials, including the tech-
nological principles of creating sol-gel nanosystems [7],
is considered as a promising research field.

A decrease in the free energy occurs during the inter-
action of nanoparticles of the dispersed phase through an
interlayer of the dispersion medium, as well as in the pro-
cess of coagulation of the nanofilters. During coagulation of
sols, cluster aggregates are obtained, the fractal dimension
of which depends on the type of coagulation; for fractal
clusters formed under conditions of slow coagulation, the
fractal dimension is higher than for nanoaggregates formed
under conditions of rapid hardening (setting).

After addition of fillers (aggregates), the adhesive in-
teraction takes place in microstructure of building com-
posite and nanoaggregates are formed, clusters — groups
of particles “cemented” by nanobinders; as well as non-
aggregated filler microparticles. A sequential modification
of the physicochemical topology of the nanostructure
runs in the technological process of hydration and hard-
ening of binding agents. In the case when nanoparticles

have approximately the same size and shape, the cluster
aggregates become larger quickly.

Fractal structures with a rough surface of nanobinding
calcium hydrosilicates are formed by the mechanism of
diffusion-limited aggregation: a cluster is a colloid particle
[8]. Fractal aggregates are formed as a result of polycon-
densation during adhesion of diffusing colloidal particles,
and the size of aluminosilicate binder nanoclusters gradu-
ally increases from tens to hundreds of nanometers. The
formation of such fractals occurs in non-equilibrium
conditions, when the effect of dynamic self-organization
dominates (Fig. 2).

The synergistic dynamism of the occurrence of geo-
metrical and temporal regularity of binder nanostruc-
tures correctly demonstrates fractal analysis. As applied
to binding nanostructures, fractals are self-similar ob-
jects with a self-similarity interval from a few tenths of
nanometer to hundred nanometers. The aspiration of
condensed materials to self-organization into multifractal
structures is a fundamental regularity of nanostructured
building composites evolution. It has been determined
that modern concretes, which are used in the construc-
tion of tall building [9], have specified strength due to
fractal interactions.

The parameters of structure formation [10] during
the hardening of nanobinders in building materials are
characterized by fluctuations in the density of micropar-
ticles of nanostructures. The process of modifying ce-
ment binding systems at the nanoscale level is compli-
cated by the formation of hydrosilicate phases with dif-
ferent crystalline structures that cause a certain disorder
in the formed nanostructure. In addition, the processes
of recrystallization of hydrates (for example, metastable
calcium hydroaluminates) can change the topology of
the nanostructure when the hardening conditions (tem-
perature, humidity, etc.) change.
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Fig. 2. The scheme of cluster fractal aggregation in nanobinders and interaction with the filler
(1 — aggregates of «encapsulated» microparticles; 2 — micropores)
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The cohesive interaction between large and small
nanoparticles causes the formation of cluster-type ag-
gregates in the system; and the formed nanoclusters,
in turn, can form a fractal nanostructure [11]. In the
concrete building materials made of dense fillers, mi-
cropores appear due to physical and chemical process-
es of cement hardening, and also due to evaporation
of water. The porosity of heavy structural concrete is
5—7%, and characteristics of concrete microstructure
are: the porosity of cement stone (capillary mesopores,
gel nanopores), contact zone porosity, filler porosity,
intergranular micropores. The article [12] shows that
the method to obtain porous materials has a significant
impact on the character of formation of material pore
structure: changing the technological parameters one
can regulate both the total porosity and the nature of
the structure of the porous material, for example, mi-
cropores smaller than 100 nm occupy about 85% of the
gas phase of cement stone.

It should be noted that the corrosion destruction of
building materials is a process of transfer of aggressive re-
agent in micropores, accompanied by the dissolution of
concrete solid phase. Physico-chemical interaction of con-
crete cement matrix with aggressive environment is often
accompanied by the formation of insoluble compounds.
Such solid-phase newgrowths, depositing in pores and cap-
illaries, clog up and mud micropores, that decelerates dif-
fusion of destructive agents deep into building material. By
optimal selection of nanostructured cements it is possible
to strengthen the processes of self-inhibition of concrete
destruction processes and thus to increase the corrosion
resistance of products and structures.

The article [13] describes the results of tests of the
cement compositions with nanoadditives on the basis
of aminoethanethiol. It is shown that the mechanical
and water-insulating properties of cement mortar are
improved with the introduction of nanoadditives: the
bending strength of cement stone after 48-hour curing
increases by 15%, and the water — insulating effect-by
60%. Aminoethanethiol nanoadditive increases the
degree of dispersion of the newgrowths formed in the
process of cement hydration, that increased mechanical
strength, degree of clogging and filling of the micro-
pores.

Today composite materials with combined
(polymatrix) matrices consisting of two or more different
chemical composition of corrosion resistant components
have been designed. The fillers are evenly distributed in
matrix, they serve as reinforcing components, as they play
a major role in increasing the strength and resistance to
corrosion [14] of building material. The use of pozzola-
nic nanoadditives provides filling of the contact zone of
nanocomposite concrete with hydration products and
reduction of water permeability. High resistance of nano-
composite concretes on the basis of aluminate cements is

caused by clogging of micropores of cement stone with
aluminate gel.

It should also be noted that the production of build-
ing nanomaterials, which is distinguished by the variety
and energy intensity of technological equipment used
for crushing, grinding, transportation and firing of solid,
granular and powdered materials, is a huge source of
emission of aerosol pollution into production facilities
and the atmosphere. The article [ 15—17] analyzes sustain-
able technologies which minimize the negative impact
of nanobinding building materials on the environment.
Innovative solutions to complex environmental problems
should be based on careful monitoring of nanocomposite
construction technology.

The development of energy-saving and environmen-
tally friendly technologies requires an increase in the share
of recoverable resources, for example, industrial phospho-
gypsum. The most promising areas of phosphogypsum
utilization include its use in the production of gypsum
nanobinding materials with the use of pressing technol-
ogy in combination with various activation methods. The
technology of production of small-piece wall and partition
products obtained by semi-dry pressing of phosphogyp-
sum compositions and solid residues of soda production
is proposed [18]. Phosphogypsum nanocomposite waste
production of soda hardens due to complex reactions with
the formation of hydrosulfoaluminate and calcium hy-
drosilicates. With regard to the fractal concept, structure
formation in phosphogypsum building materials proceeds
in the form of fractal clusters of calcium sulfate dihydrate
CaS0O,+2H,0.

Different ways to improve water resistance of gypsum
products are based on reducing solubility of gypsum, com-
paction of gypsum (gypsum concrete) mass, the use of
protective coating, etc. Innovative approach to enhance
the stability of gypsum composites under conditions of high
humidity employs nanoadditives of organosilicon hydro-
phobizing components. The formation of two- and three-
dimensional water-repellent surfaces based on silicone
macromolecules is correctly described by fractal analysis.

In recent years, modification of concrete structure
by means of multifunctional nanoadditives based on su-
perplasticizers [19] and some microcomponents (silica
fume, metakaolin, industrial ash, etc.) has been inten-
sively developed. Such nanoadditives, interacting with
calcium hydroxide of the nanobinder, provide increased
impermeability of the artificial conglomerate and deceler-
ate diffusion of the aggressive reagent deep into the build-
ing material. Reduction of destruction of concrete and
reinforced concrete structures in aggressive environment
(acid, sulphate, etc. destruction) is achieved by introduc-
ing anticorrosion nanoadditives [20] and a variety of pro-
tective coatings. Stabilization of nanocomposite building
materials by such methods is accurately predicted within
the framework of the fractal concept.
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CONCLUSION

Thus, the mechanisms of structure formation of
nanocomposites reflect the variety of binders used in
the construction industry. During the formation of

BBEAEHUE

J1J1s1 mMpoM3BO/ICTBA KAYE€CTBEHHBIX MHOTO(YHIIMO-
HaJIbHBIX BSIKYIIUX B CTPOUTEIbHON MHAYCTPUU HEOO-
XOJIMMO LieJIEHATTPaBJIEHHO YPABISITh (GOPMUPOBAHUEM
HAHOCTPYKTYPHI MaTepraioB. (P heKTUBHOE UCITOIB30-
BaHUE HAHOKOMITO3UIIMOHHBIX BSIKYIIIMX B TEXHOJOTUN
BOCTPeOOBaHHBIX CTPOMIMATEPHAIIOB O0YCIOBINBAETCS,
npexae Bcero, GpakiiMOHMPOBAHUEM MOPOILIKOB UC-
XOJHBIX ChIPbEBBIX KOMITOHEHTOB, MOAU(MULIMPOBAHUEM
m1acTU(GULUUPYIOIIUMUA HAHOTOOABKaAMMU.

Llenb naHHO¥ CTaTbU - MCCIIEA0BAHKE TEXHOJIOTUYE-
CKMX MPOLIECCOB CTPYKTYPOOOPA30BAHMSI B KOPPO3UOH-
HOCTOMKUX CTpoliMaTepuajax B pamMKax (ppaKTaJIbHOMI
KOHLIETILIMH.

OCHOBHAA YACTD

CTpyKTypooOpa3oBaTeIbHEIC ITPOLIECCH ITPOTEKAIOT B
TeYeHNEe BCETO «KU3HEHHOTO» IIMKJIa CTPOMaTepPHUAJIOB:
OT KOHCTPYVMPOBAHUS IO MOMEHTA KPUTUUYECKOTO CHIKE-
HUS IOKa3aTeJie SKCIUTyaTallMOHHBIX XapaKTePUCTHUK.
Pa6oTbl B 06;1aCTH cO3MaHUsI HAHOCTPYKTYPUPOBAHHBIX
OETOHOB SIBJISIIOTCS OMHUMU U3 CaMbIX MEPCHEKTUBHBIX
MOIXOI0B B HAHOTEXHOJIOTUM CTPOUTEIBHBIX MaTepra-
JIOB: MUKpOapMUPOBaHUE, YIIpaBIeHNE MOIBUKHOCTHIO
Moau(UIMPOBAaHHBIMU IIacTU(UKaTOpaMu U ap. [1].
B03MOXHOCTM KOHCTpYHPOBaHMSI OETOHOB HOBOT'O TTOKO-
JIEHUST OCHOBAHbI Ha UCTTOJIb30BAaHUU YIbTPAAUCIIEPCHBIX
AKTHMBHBIX MUHEPAIbHBIX T0OABOK C BLICOKMM COJIEpXKa-
HHUEM HEKPUCTALIMYECKOTO TUOKCUIA KPEMHMUSI, aJlio-
MOCWIMKATHBIX METAKAOJIMHOB 1 TTO3BOJISIIOT BIMTYCKATh
cTpoiiMaTepHratbl BRICOKOM (55+80 MIla) m cBepXBEICO-
Koi (cBoime 80 MIla) mpoyHOCTH, HU3KOM IIPOHUIIAEMO-
CTU, IOBBILLIEHHO KOPPO3UOHHOM CTOMKOCTH.

ITpu coznaHnu HAHOCTPYKTYPUPOBAHHOTO BSIKYILETO
HEOOXOIMMO BBIMOJHUTD PsIll YCIOBUIA, YTOOBI HAHO-
KOMITO3UT paboTaj Kak MOHOJUTHBIN CTpoiiMaTepual:
e HAHOKOMIIOHEHTBI B COCTaBEe NOKHBI ObITH XMMUYE-

CKM COBMECTUMBIMH, a 3aTTOJTHUTENIN TOJKHBI 001a-

IaTh XOPOIIEeH aare3neil K HAHOBSDKYILEW MaTpULIE;
e COBMeIllaeMble KOMITOHEHTBI 00sI3aHbl UMETh OJI13-

Kue Koa(hOUIMUEHTbI JUHEHHOTro TeMIlIepaTypHOTO

paciMpeHust;

corrosion-resistant nanocomposite building materials
one should apply modern methods of research of frac-
tal dimension. That leads to a significantly improved
performance of the materials exposed to aggressive en-
vironments.

o MomubUINPOBaHHEIC HAHOpPa3MepHBIC T00aBKU
IOJKHBI HATIpaBJICHHO BIUSITH Ha (DOpMUPOBAHME
MHUKPOCTPYKTYPHI C MOBBIIIEHHON KOPPO3NMOHHOM
YCTOMYMBOCTBIO K Pa3pyIICHUSIM B aTpeCCUBHBIX
cpemax.

B mponiecce HampaBIeHHOTO CO3MaHMS KOMITO3HUIIH -
OHHBIX HAHOMATEPUAJIOB U3 COOTBETCTBYIOIINX KOMIIO-
HEHTOB HEOOXOIUMO YUUTHIBATh SKCIUTyaTallMOHHBIC
ITapaMeTPBl, TIO3BOJISTIOIINE TEXHOJIOTHUECKOE TTOIyde-
HIE KOPPO3HMOHHOYCTOMYMBBIX HAHOKOMITO3UTOB C Tpe-
OyeMBIMM XapaKTeprucTHKamMu (puc. 1):

OOIITHOCTH 3aKOHOMEPHOCTEH CTPYKTYpOoOoOpa3o-
BaHUs (TTepeXoabl MUKPO-, ME30-, MAKPOCTPYKTYypa)
HAHOKOMITO3UTOB Ha 06a3e pa3HOOOPa3HBIX CHIPHEBBIX
KOMITOHEHTOB OTpakacT CITEKTP KOMITO3UITMOHHBIX Ma-
TEepUAJIOB, IPUMEHSIEMBIX B CTPOUMHIYCTPUH. MHOTO-
obpasue CTPOUTEITBHBIX KOMIIO3UTOB IMO3BOJISIET pac-
IIUPUTH BO3MOXHOCTHU M3TOTOBJICHMST Ha OCHOBE pa3-
JIMYHBIX HAHOBSIKYIINX (TUTICOBBIX, IIEMCHTHBIX, OM-
TYMHBIX, TIOJTMMEPHBIX 1 T.1I.) ¥ BKITIOUCHUS pa3IMIHBIX
IUCIIEPCHBIX (ha3 (TOHKOIMCIICPCHBIX MITHEPAThHBIX VITH
ITOJIMMEPHBIX IIOPOIITKOB, TPYOOIMCITIEPCHBIX 3aII0THHU-
TeJIei, KOPOTKMX MJIM HEeTIPEePHIBHBIX BOJIOKOH, HEIIpe-
pBIBHOI apMaTyphl) [2]. ITpon3BoacTBO HAHOIOPOIITKO-
BBIX BSLKYIITUX KOMITIOHEHTOB MICXOTHOTO CHIPhS TPEOyeT
ABTOMATH3AIIMIO CUCTEM YIIPaBJICHUS TEXHOJIOTHH | 3].

CrpoliMaTepualibl, H3TOTOBJICHHBIC C IIOMOIIBIO Ha-
HOCTPYKTYPUPOBAHHBIX BSIKYIIINX, COCTOSIT M3 aMmopd-
HBIX HOBOOOPA30BaHWIA, ITOJIYICHHBIX Ha Oa3e mepexona
30J1b < rejib. Hanpumep, npu ruapaTaliiy nNopTaaHd-
IIeMeHTa 00pa3yeTcsl KaJbIIMeBO-CIIMKATHBIA THIPO-
rejib. BsoKytie SIBISIIOTCSI MUKPOTETEPOTeHHBIMU (hpaK-
TaJbHBIMM CUCTEMaMHU, COACPKAIINMU B paBHOBECHU
¢ MOHOMEpaMHU TOJIMMEPHBIC TT0 KATUOHY I aHUOHY
HaHodacTuIbl. CBSI3aHHBIC B pe3yIbTaTe BOIOPOIHBIX,
JMIOHOPHO-AKIIEITOPHBIX, MOH-IUITOJIBHBIX 1 IP. MeXKa-
TOMHBIX B3aMOICHCTBHI, T HAHOYACTHUIIBI 00Pa3yIoT
MuKpores. Mcronp3oBanue hpaKTaaIbHON KOHICTIIIAI
[4-6] mst orcaHUsI MUKPOCTPYKTYPbI HAHOCTPYKTYPH-
POBaHHBIX CTPOMMATEPUATIOB, B TOM YHCJIC TEXHOJIOTH-
YeCKHe TIPUHIINATIBI CO3OaHMS 30JIb-TeJIb HAHOCHUCTEM [7],
CUYNTACTCS MEPCIICKTUBHBIM HaIIPaBICHUEM.

YMeHbIIIeHre CBOOOIHOM SHEPTUU TIPOUCXOIUT TP
B3aMOICIICTBUN HAHOYACTHUII TUCTICPCHO (ha3hl Uepes
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Texuonoruyeckme JKCILTYATAIHOHHES

KOPPO3HOHHOYCTOHYHBEIE CTPOHTE.ILHBIE
HAHOKOMIIO3HTEI

Puc. 1. Pa3HooOpa3nbie haKkToOphl, BIUSIONMINE HA TEXHOJOTUI0 HAHOCTPYKTYPHMPOBAHHBIX KOPPO3UOHHOCTOMKHIX

MaTepHAJIOB B CTPOUTEIbHOW UHIYCTPUH

MPOCJIOWKY IMCIIEPCUOHHOM CPEllbl, a TAKXKE B ITPOILIEC-
ce KoaryJsinuy HaHOBsKyImx. [1pu Koarynasiuu 30-
JIel TMOJTyJatoTesT KJIaCTepHbIe arperathl, (ppakTaibHast
pa3sMepHOCTb KOTOPBIX 3aBUCUT OT THIIA KOATYJISIINN;
JUTSL (ppaKTaIbHBIX KJIACTEPOB, 0OPa3yIOIINXCS B YCIO-
BUSIX MEIJICHHOW KOATYJISIUK, (hpaKkTaabHast pasMep-
HOCTh OKa3bIBaeTCs BBIIIE, YeM JUISI HAHOArperaTos,
(bopMUpyIOIMKXCS B YCIOBUSIX GBICTPOTO TBEPACHMUS
(cxBaThIBaHUS).

B MHKpOCTPYKTYpe CTPOUTEITBHOTO KOMITO3UTA MTOCIIe
NoGaBJICHUSI HATTOJIHUTEJIEH (3aTOJTHUTENIeH ) TTPOrCXo-
JIUT aIre3MOHHOE B3aMMOJICHCTBHE U (POPMUPYIOTCST Ha-
Hoarperarbl, KJIacTepbl — TPYITITHI YaCTHII, «IIEMEHTUPO-
BaHHBIX» HAHOCBSI3YIOIIIM; a TAKXKE HearperupOBaHHbIC
MUWKPOYACTUIIBI HATIOJTHUTENe. B TexHomornueckom
Mpoliecce TUAPATALIMA W TBEPICHUS] HAHOBSIKYIIUX
TIPOMCXOMIUT TIOCTIeI0BaTeIbHasT Monubukamus Gusm-
KO-XMMMUYECKOU TOMOJIOTMH HAHOCTPYKTYphI. B citydae,
KOT/Ia HAHOYACTHIIBI UMEIOT TPUOIVKEHHO OMUHAKOBBIC
pasmepsl 1 hopMy, KITacTepHBIE arperaTbl YKPYITHSIIOTCS
JOCTATOYHO OBICTPO.

®pakrajibHbIe CTPYKTYPBI C IIEPOXOBATOM TTOBEPXHO-
CThIO HAHOBSDKYIIMX TMIPOCUIMKATOB KaJbIusT cop-
MUPYIOTCS TI0O MeXaHU3MY TU(DOY3MOHHO-TUMUTUPO-
BaHHOW arperaiyu: KjiacTep — KOJJIOUIHAsST YacTUIla

[8]. ®pakTampHBIC arperaTbl 00Pa3yIOTCS B Pe3yJIbTaTe
ITOJIMKOHACHCAIINHN TIPU CITUTTAHUN TUDOYHINPYIOIIIX
KOJUTOUITHBIX YaCTHII, TIPX 3TOM ITOCTCIIEHHO YBEININ-
BaeTcs pa3Mep HAHOKJIACTEPOB aTIOMOCHIMKATHBIX BSI-
JKYIITUX OT IECSITKOB IO COTeH HaHOMeTpOoB. Dopmupo-
BaHNE TaKUX (DPAKTAIOB IIPOMCXOINUT B HEPABHOBECHBIX
YCIIOBUSIX, KOTIa TOMUHUPYET 3 (GEKT TMHAMUICCKOMN
caMoopraHmu3anuu (puc. 2).

CHHepTreTHYeCKUil TUHAMKW3M BO3HUKHOBCHUS
IIPOCTPAHCTBEHHON M BPEMEHHOM YITOPSIHOYCHHOCTH
HAHOCTPYKTYP BSDKYIIUX KOPPEKTHO IEMOHCTPUPYET
¢pakTanpHBIN aHATN3. [IpUMEHUTETBEHO K BSIKYIITAM
HAHOCTPYKTypaM (hpaKTajIbl IIPEICTABIISIIOT CAMOITOI00-
HBIEC O0OBEKTHI C MHTEPBAJIOM CaMOITOIO0MS OT HECKOJIb-
KUX JIECSITHIX MOJIeil HAHOMETpa 10 COTHA HAaHOMETPOB.
CrpemiteHre KOHICHCUPOBAHHBIX MaTePHAIOB K CaMO-
OpTaHM3aIlUM B MyJbTU(GPAKTAIBHBIC CTPYKTYPBI — 3TO
¢dyHIamMeHTaNbHAsI 3aKOHOMEPHOCTD BOTIOINN Ha-
HOCTPYKTYPUPOBAHHBIX CTPOUTEIBHBIX KOMITO3UTOB.
YCTaHOBIEHO, YTO COBPEMEHHBIC OCTOHBI, KOTOPHIC 1C-
ITOJIB3YIOTCSI B CTPOUTEIILCTBE 3MaHWI ¢ TTOBHIIIICHHOM
STaXKHOCTHIO [9], 00IamatoT BOCTpeOOBAHHOM MPOYHO-
CTBIO 3a cUeT (hpaKTaTbHBIX B3aUMOICHCTBUIA.

IMapameTpbl cTpyKTypoobpa3oBanusg [10] npu
TBepICHNY HAHOBSLKYIINX B CTpOMaTeprajax Xxapak-
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Puc. 2. Cxema ¢pakTaibHOl arperanyy KJacTepoB B HAHOBSDKYIIMX U B3aMMOJIEHCTBHE C HATIOJTHUTEIEM
(1 — arperatbl «3aKancyJJMPOBAHHBIX» MUKPOYACTHI]; 2 — MHKPOTIOPHI)

TepU3YIOTCS (PIYKTyallel TNIOTHOCTH MUKPOYACTHUI]
HaHOCTPYKTYp. [Ipoliecc MomndUIIMpOBaHNS LIEMCHT-
HBIX BSOKYIIMX CUCTEM Ha HAHOYPOBHE OCJIOXHSICTCS
(opMmpoBaHMEM TMAPOCHINKATHBIX (pa3 ¢ pa3IMIHBIM
KPUCTAJUTMICCKUM CTPOCHUEM, BHOCSIIINX OTIPeIeICH-
HYIO HEYITOPSIOUYECHHOCTh B (DOPMUPYIOIIYIOCS HaHO-
cTpyKTYypy. Kpome Toro, mporecchl ITepeKpuCTaIn -
3allMU TUAPATOB (HAIIpUMeEpP, METaCTaOMIIBHBIX THIPO-
AJTIOMMHATOB KaJIbIINST) MOTYT U3MCHSITH TOTIOJIOTHIO
HAHOCTPYKTYPBI TP U3MECHCHUHU YCIOBUI TBEPACHUS
(TemrIepaTyphl, BIaXKHOCTH U IIp.).

Kore3nmoHnHOe B3amMoAeiicTBIE MEKIY KPYITHBIMU
1 MEJIKMMH HaHOYaCTUIIAMU O0YCIOBIUBACT (hOPMU-
pPOBaHME B CHCTEME arperaToB KJIACTEPHOTO TUIIA, a 00-
pa3oBaBIINeCs HAHOKIJIACTEPHI, B CBOIO OUYepeab, MOTYT
00pa3oBbIBaTh (hpaKkTaaIbHYI0 HAHOCTPYKTYpY [11]. B Oe-
TOHHBIX CTpOiiMaTepuajax, U3rOTOBJICHHBIX Ha TIOT-
HBIX 3aITOJTHUTEIISIX, BOSHUKHOBEHIE MUKPOTIOP CBSI3aHO
¢ GU3NKO-XUMHUIECKUMH TIPOILIeCCaMM TBEPIACHUS 1Ie-
MEHTa, a TaKKe ¢ McrapeHneM Boabl. [lopucTocTs TS-
JKEJIBIX KOHCTPYKIMOHHBIX 0ETOHOB cocTaBisieT 5—7 %,
a XapaKTepUCTUKAMU MIUKPOCTPYKTYPBI OCTOHOB CIIy:KaT:
TOPHUCTOCTh IIEMEHTHOTO KaMHS (KaIJLISIPHBIC ME30-
TIOPBI, TeJIEBbIC HAHOIIOPHI), TTOPUCTOCTh KOHTAKTHOM
30HBI, TTOPUCTOCTD 3ATIOTHUTEIIS, MEXKTPaHYJIOBBIC M-
Kpornopsl. B pabote [12] moka3aHo, 4TO cItocob MoJTy-
YEHMS TIOPUCTHIX MaTEPUAIOB OKA3bIBACT 3HAYNUTECIIFHOE
BIMSTHUE Ha XapakTep (GopMUPOBAHUS ITOPOBOIT CTPYK-
TYPBI MATEPHUAJIOB: U3MEHSISI TEXHOJIOTMICCKIE TTapaMe-
TPbI, MOXKHO PETYJIMPOBATh KaK OOILIYIO MOPUCTOCTD, TaK
¥ XapaKTep CTPOCHUS TTOPHCTOTO MaTepraia, HallpuMep,
MUKPOTIOPHI padMepoM MeHee 100 HM 3aHUMAIOT OKOJIO
85% ra3oBoii a3bl IEMEHTHOTO KaMHS.

CremyeT OTMETUTH, 9YTO KOPPO3MOHHOE pa3pyIie-
HHUE CTpOoMMAaTepHaOB MIPEICTaBISICT COOOI TIpoliece

rnepeHoca arpecCUMBHOTO peareHTa B MUKpOIopax,
COTIPOBOXKIAIOIIMIICS PACTBOPEHHUEM TBEPAOM (ha3bl
6eToHOB. PU3NKO-XUMUIECKOE B3aMMOIEIICTBIE 1Ie-
MEHTHOI MaTpullbl OETOHOB C arpecCUBHOM cpenoi
4acTO COMPOBOXKIAETCS 00pa30BaHUEM HEPACTBOPUMBIX
coenmHeHmit. Takne TBepaoda3Hble HOBOOOPA30BaHUS,
OTKJIaJIbIBASICh B TTOpaX M Kanuuisipax, 3aKynopuBaloT
U KOJbMATUPYIOT MUKPOTOPHI, UTO TIPUBOIUT K 3a-
MeIIeHnIo Tudy3un pa3pyalommnx areHTOB B IIy0b
crpoiimatepuaia. [lyrem onTuMaibHOro noadopa Ha-
HOCTPYKTYPUPOBAHHBIX LIEMEHTOB MOXHO YCUJIUTh
MPOLIECChl CAMOTOPMOXKEHUS MPOLIECCOB IECTPYKIIUU
OETOHOB U TEM CaMbIM MOBLICUTh KOPPO3UOHHYIO CTOM -
KOCTb U3IEINUIA U KOHCTPYKIIWIA.

B cratbe [13] mpeacTaBieHbl pe3yabTaThl UCITBITAHUIA
KCCeN0OBAaHUI LIEMEHTHBIX KOMITO3UIIMI ¢ HAHOA00AaB-
KaMM Ha OCHOBe aMMHoO3Takcuaspocuia. [lokazaHo,
YTO MEXaHUYECKHUE 1 BOAOM3O0JIUPYIOIIE CBOMCTBA 11e-
MEHTHOI'O pacTBOpa YJy4llaroTcsl MPYU BBEIEHUU Ha-
HOM100aBOK: MPOYHOCTb HA U3rMO LIEMEHTHOIO KaMHSI
mocie 48-9acoBOr0 OTBEPXKICHUS YBEIMIMBACTCS Ha
15%, a Bomousoaupyromumii 3¢ dekr — Ha 60%. Hano-
nob6aBKa aMMHOATaKCUMa’poCcuyia yBEIMUYUBAET CTeNIEHb
JIIMCTIEPCHOCTU HOBOOOPA30BaHUM, (POPMUPYIOIIUXCS
B IIpoliecce ThapaTalMy LIeMEHTa, YTO MPUBOINUT K YBeE-
JIMYEHUIO MEXaHUYECKOU MPOYHOCTU, CTETIEHU KOJIbMa-
Talliy 1 3aIT0JTHEHUSI MUKPOTIOP.

B HacTosIee BpeMsi co3naHbl KOMITO3UIIMOHHBIE
cTpoiiMaTepuasibl ¢ KOMOMHUPOBAHHBIMU (TTOJIMMA-
TPUYHBEIMM ) MaTPUIIAMHU, COCTOSIINE U3 IBYX U Oojce
Pa3JIMYHBIX IO XMUMUYECKOMY COCTaBYy KOPPO3MOHHO-
CTOMKMX KOMIIOHEHTOB. B MaTpulle paBHOMEPHO pac-
IIpeaeIeHBl HATIOJHUTEIN (3aITOJTHUTEIN), KOTOPHIC
BBIMOJHSIOT (DYHKIIUM apMUPYIOIINX KOMIIOHEHTOB,
TaK KakK OHU WUTPaloT TJIABHYIO POJib B MOBBILIEHUN
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TIPOYHOCTU M YCTOMYMBOCTU K KOPPO3UOHHOMY pa3-
pymrenuio [14] ctpoitmaTtepuana. Mcnonb3oBaHue myIi-
IOJIAHOBBIX HAHOZ00aBOK 00CCIICUMBACT 3aITOJTHCHIE
KOHTaKTHOI 30HBI HAHOKOMITO3UTHEIX OETOHOB ITPO-
IYKTaMW THUApATalliy M CHIKCHHE BOIOIIPOHUIIAC-
MOCTH. BBIcOKast CTOMKOCTh HAHOKOMITO3UIIMOHHBIX
OCTOHOB Ha OCHOBE aTIOMIHATHBIX IICMEHTOB 00YCIIOB-
JIeHa KoJIbMaTalleid MUKPOIIOp IIEMEHTHOTO KaMHSI
AJTIOMUHATHBIM TEJICM.

OTMeTHM TaKKe, YTO TIPOM3BOACTBO CTPOUTEIBLHBIX
HaHOMAaTEePHUalOB, BEIACISIONEECs pa3HOoOOpasueM
¥ SHEPTOEMKOCTBIO TEXHOJIOTUIECKOTO 000pyI0BaHNS,
HCITOJIB3YEeMOTO TSI APOOICHMS, U3METbYCHHUS, TPAHC-
TOPTUPOBKM M O0XKUTA TBEPIBIX, TPAHYIUPOBAHHBIX
¥ TIOPOIITKOOOPA3HBIX MAaTePUAIOB, SIBJISICTCS TOCTa-
TOYHO CEPhE3HBIM MCTOUYHUKOM BHIOpPOCA a3pP030Ib-
HBIX 3arpPSI3HCHU B IIPOM3BOACTBCHHBIC TTOMEIIICHUS
u atMmocdepy. B padorax [15-17] npoaHaan3nupoBaHbI
pamMoHaJIbHBIC TEXHOJIOTHHN, KOTOPbhIe MUHUMU3HNPY-
IOT HeTaTUBHOE BO3AEMCTBHE MPOU3BOICTBA HAHOBSI -
KYIIUX CTpOMMaTepraloB Ha OKPYKAIOIIYIO Cpemy.
MHHOBaIMOHHBIC ITYTH PEIICHMST HETIPOCTHIX 9KOJI0-
TMYECKUX MpobJieM AOIKHBI OCHOBBIBATHCS Ha TIA-
TEJIbHOM MOHUTOPHWHTE TEXHOJOTHUU CTPOUTEIHHBIX
HAaHOKOMIIO3UTOB.

Paszpabotka sHepropecypcocboeperarmimnx 1 3K0a0-
TUYECKU OE30IMaCHBIX TEXHOJIOTHI TpeOyeT pocTa MI0In
HCITOJIH30BaHMSI BTOPUYHBIX PECYpPCOB, HATIPUMED, TEX-
HoreHHOTO (pocdorurca. K Hanbdosee nmepcrneKTUuBHBIM
HaIIpaBJICHUSIM YTHIN3aInu (hocdorniica OTHOCUTCS
HCIOJIb30BaHKE €ro B IMPOU3BOACTBE I'MIICOBBIX HAHO-
BSIKYIIMX MaTepHUaIoB ¢ IIPUMEHECHUEM TEXHOJOTUHN
TIPECCOBAHMS B COUCTAHUU C PA3TMIHBIMUA METOOAMM
akTuBanuu. [IpemmoxkeHa TeXHOJIOTUsI IIPOM3BOIACTBA
MEJIKOIITYYHBIX CTCHOBBIX 1 TTEPETOPOTOIHBIX U3Me-
JINHA, TIOJIy9aeMbIX METOIOM ITOJIYCYXOTrO IIPECCOBAHUS
KOMIO3UINiA (pochorutica u TBEpIbIX OCTATKOB COMIO-
Boro mpousBoiacTsa [18]. MochoruricoBast HAHOKOM-
TIO3UIINS ¢ OTXOIAMU IIPOM3BOACTBA COIOBI TBEPIEET 3a
CYET KOMIUIEKCHBIX peakKIlnii ¢ 00pa3oBaHUEM THUAPO-
CyIb(hoATIOMITHATOB U THAPOCIINKATOB KaIblns. [1pu
pPACcCMOTPEHNU C MO3ULIMU (DPAKTATbHOU KOHLIETTIMHA
CTPYKTypooOpa3oBaHue B (DOCHOTUIICOBHIX CTpOiiMa-

TepHuajiaXx IPONCXOANT B BHIE (DpaKTaTbHBIX KJIACTEPOB
auruapara cyibgara Kanpuusa CaSO,«2H 0.

Pa3Hoo0Opa3HbIe CTIOCOOBI TTOBBIIICHNST BOTOCTOMKO-
CTU TUTICOBBIX U3ICIINI OCHOBAHBI HA YMEHBIIICHUN pac-
TBOPUMOCTH THIICA, YIDIOTHEHUN TUTICOBOM (TUTICODE-
TOHHOIT) MACCHI, TPUMEHEHUH 3aIlIUTHOM OOMa3KH 1 T.1IT.
MHHOBAIIMOHHBIM TTOIXOIOM YCUJICHHS CTAOMIBHOCTI
THIICOBBIX KOMIIO3UTOB B YCJIOBUSIX TTOBBIIIICHHOI BlTaX-
HOCTHU CJTy:KaT HaHOZ0OaBKM KPEeMHUIMOPTaHMICCKIX
ruapodoOM3NpPyI0INX KOMIIOHEeHTOB. DopMmpoBaHme
IIBYX- W TPEXMEPHBIX BOIOOTTAIIKMBAIOIINX ITOBEPXHO-
cTeit Ha 6a3e CIUIMKOHOBBIX MAKPOMOJIEKYIT TOCTATOTHO
KOPPEKTHO OIMICHIBACTCS (PPaKTaIEHBIM aHATIU30M.

B mmocnemHme ronbl THTCHCUBHO Pa3BUBACTCS HATIPaB-
JIeHre MOIU(MULIMPOBAHUSI CTPYKTYpOooOpa3oBaHus OETO-
HOB C TIOMOIIIBIO TOTM(YHKITMOHATBHBIX HAHOTO0ABOK Ha
OCHOBE CyTepIuIacTuuKaTopos [19] 1 pa3HOOOpa3HBIX
MHMKPOKOMITOHEHTOB (MUKPOKpPEMHE3eM, METaKaOJIIH,
TEeXHOTeHHas 30J1a 1 T.I1.). Takne HaHOMOOAaBKM, B3an-
MOZIENCTBYS C TUAPOKCUIOM KAJIBLIMSI HAHOBSIKYILIETO,
00eCIeYnBaIOT TTOBBIIICHHYIO HEIIPOHUIIAEMOCTh MC-
KYCCTBEHHOTO KOHTJIOMEpAaTa W 3aMeUISTIOT TUDDY3UI0
arpecCUBHOTO peareHTa BIJIyOb CTpoiiMaTepraia. Y MeHb-
IIeHNE pa3pyIIeHNs OCTOHHBIX M XKeJIe300eTOHHBIX CO-
OpPY:KCHMI1 B arpeCCUBHOM OKpYXKaroIeii cpee (KICIoT-
Hasl, Cy/b(aTHasI U T.11. ISCTPYKIIMS) TOCTUTACTCS 3 CUCT
BBEICHMS B COCTaB aHTMKOPPO3UITHBIX HAHOI00aBOK [20]
1 pa3HOOOPA3HBIX 3AIUTHBIX IOKPHITHI. CTaOMIM3aIs
HaHOKOMIIO3UIIMOHHBIX CTPOMMATEePUAIOB TAKIMU Me-
TOZAMHU TOCTATOYHO TOYHO ITPOTHO3UPYETCS B paMKax
dpaxTaTbHOI KOHIICTIIIAMN.

3AKJTIIOYEHHME (BBIBO/IbI)

TakuMm 06pa3oM, 3aKOHOMEPHOCTHU CTPYKTYpooOpa-
30BaHMSI HAHOKOMITO3UTOB OTpaXkaloT MHOTOOOpasue
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About Wuhan University of Technology

uhan University of Technology (hereafter referred

to as WUT) was merged on May 27" 2000, from
the former Wuhan University of Technology (established
in 1948), Wuhan Transportation University (established
in 1946) and Wuhan Automotive Polytechnic Univer-
sity (established in 1958). WUT is one of the leading
Chinese universities under the direct administration of
the Ministry of Education and one of the universities
in the country’s construction plan of world-class uni-
versities and first-class disciplines. WUT is also jointly
constructed by the Ministry of Education, the Ministry
of Transport, the State Oceanic Administration and the
State Administration of Science, Technology and In-
dustry for National Defense. In the past 70 years, WUT
has fostered over 500.000 engineers and technicians,
maintaining itself the largest scale university under the
direct administration of the Ministry of Education for
nurturing talents oriented in the three industrial sectors:
building materials industry, transportation industry and
automobile industry and retaining itself an important
base of nurturing high-level talents for the three indus-
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trial sectors as well as providing significant scientific and
technological achievements.

With the practice of long-term student’s education,
WUT has formed educational ideology system with
distinctive characteristics: focusing on the lofty ideal
of building an excellent university to win a worldwide
recognition and admiration, the University has forged
the spirit of «Sound in Morality, Broad in Learning and
Pursuing Excellence», promoted the guiding principle of
«take the students cultivation as our essence, and take
academic development as our priority», and exercised
the educational concept of «<implementing excellent ed-
ucation, nurturing excellent talents and creating an ex-
cellent life». WUT is committed to building an excellent
university that provides an excellent education to lead
our students to a fulfilled life with excellent pursuit and
excellent capability.

The University has three main campuses, namely,
the Mafangshan Campus, the Yujiatou Campus and the
South Lake Campus, with a total occupying land area
of 267 hectares. Currently, WUT has 5.508 staff mem-
bers, including 3.282 full-time academic staff members,
1 academician of China Academy of Science, 3 aca-
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demicians of China Academy of Engineering, 1 for-
eign member of the Russian Academy of Engineering,
1 member of European Academy of Sciences, 1 fellow
of Australian Academy of Technological Sciences and
Engineering and 1 member of World Academy of Ce-
ramics. Besides, the University has heldpublic global
recruitment of 30 world-renowned professors to be its
«Strategic Scientists» in the area of Materials Science
& Engineering, Mechanical Engineering, Information
Technology and Naval Architecture & Ocean Engineer-
ing. WUT owns a great number of academic staff mem-
bers listed in national high-level talents programs, with
28 of them listed in the Recruitment Program of Global
Experts»(known as »the Thousand Talents Plan»),
6 listed in «Ten Thousand Talents Program», 14 listed in
«Cheung Kong Scholars Program», 7 listed in «The Na-
tional Science Fund for Distinguished Young Scholars»,
3 listed in «National Renowned Teachers» and 11 listed
in «The New Century National Hundred, Thousand
and Ten Thousand Talent Project».

The University owns 24 academic schools, 4 State
Key Laboratories, 8 State key Disciplines, 77 Doctoral
programs, 226 Master’s programs as well as 90 Bach-
elor’s programs. The Universityhas 54.986 students,
including 36.452 undergraduates, 17,224 postgraduates
(Master and PhD students), and 1.310 international stu-
dents. Besides, Material Science, Engineering Science
and Chemistry rank the top 5%o in ESI (Essential Sci-
ence Indicators) global discipline ranking list.

WUT owns 34 innovative research centers with inter-
national leading level including two State Key Laborato-
ries, one State Engineering Laboratory, one National En-
gineering Research Center and ministerial or provincial
level laboratories in the areas of new materials and build-

ing materials, transportation and logistics, mechatronics
and automobile, information technology, new energy,
resources and environmental technology as well as Pub-
lic Safety and Emergency Management. Meanwhile, the
University has established about 230 Joint Research Cen-
ters with local governments and enterprises. From 2010,
WUT has obtained 14 National Science and Technology
Awards, ranking in the forefront of Chinese higher educa-
tion institutions.

WUT has established cooperative relations for
students exchange and scientific research with more
than 190 foreign universities and research institutions
from USA, UK, Japan, France, Australia, Russia and
the Netherlands, etc. and invited over 300 interna-
tional famous scholars to be strategic scientist, guest
professors or honorary professors. From 2007, WUT
was authorized to establish 5 Bases of Foreign Out-
standing Expertise-Introduction for Disciplines In-
novation in China Leading Universities in Advanced
Technology for Materials Synthesis and Processing,
Advanced Technology for High Performance Ship,
Advanced Technology for Functional Film Materials
Fabrication and Its Application in Engineering, Key
Technology for New Energy Vehicles and Environ-
mental-friendly Building Materials. As well, the In-
ternational Joint Laboratory of Advanced Technology
for Materials Synthesis and Processing, the Base of
International Science and Technology Cooperation in
Environmental-friendly Building Materials, the base
of International Science and Technology Cooperation
on Smart Shipping and Maritime Safety. From 2009,
WUT has established 14 International Joint Research
Centers with internationally renowned institutions
from USA, UK, Italy and the Netherlands, including
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the «WUT-UM Joint New Energy Material and Con-
version Technology Key Laboratory» with the Univer-
sity of Michigan, the «<WUT-UoS High Performance
Ship Technology Joint Center» with the University
of Southampton andthe <«Joint Research Center for
Intelligent Ship and Traffic» with Delft University of
Technology. In 2016, an international college initia-
tive — the UWTSD Wuhan Ligong College was estab-
lished in Swansea in partnership with the University of
Wales Trinity Saint David, UK.

In 2017, the University was listed in 7imes Higher
Education World University Rankings, QS Asia University
Rankings, U.S. News Best Global Universities Rankings
and ShanghaiRanking’s Academic Ranking of World Uni-
versities.

Overview of the International School
of Materials Science and Engineering

Driven by the great demand for national higher edu-
cation reformation, the International School of Mate-
rials Science and Engineering (hereafter referred to as
ISMSE), Wuhan University of Technology (hereafter re-
ferred to as WUT) is aimed to build the top-notch innova-
tive talent training base and knowledge innovation centre
of Materials Science and Engineering.

WUT is one of the leading Chinese universities un-
der the direct administration of the Ministry of Educa-
tion and one of the universities constructed in priority
by the «State 211 Project» for Chinese higher education
institutions.

Since 1996, WUT has implemented the talent culti-
vation system reforms through setting up pilot classes,
including international cultivation programs, under-
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graduate-Master program and undergraduate-PhD.
program. In April 2014, ISMSE was founded and ap-
proved by the Hubei Provincial Department of Educa-
tion. In June 2015, ISMSE was selected into the list of
the «Network of International Centers for Education»
supported by the Ministry of Education of P. R. China
and the State Administration of Foreign Experts Affairs.
ISMSE is devoted to building the world-leading MSE
discipline through optimization of a high-level research
and teaching team and establishment of an innovative
talents training system, thereby to support the develop-
ment of materials industry as a technology platform as
well as a talent pool.

WUT’s Discipline «Material Science
and Engineering» enters Top 2%
in the Fourth China Discipline Ranking

China Academic Degrees & Graduate Education De-
velopment Center (CDGDC) has recently announced
the results of the Fourth China Discipline Ranking, with
WUT’s Discipline «Material Science and Engineering»
listed at the highest level: Level A+ (3 universities listed
in all, ranking Top 2% in China).

Among the evaluated disciplines, four disciples of
WUT including Mechanical Engineering, Transporta-
tion Engineering, Design Science and Marxist Theory
are listed at the Level B+ (ranking top 10%—20%),
and six disciplines are listed at the Level B (ranking top
20%—30%), including Applied Economics, Civil Engi-
neering, Information and Communication Engineer-
ing, Computer Science and Technology, Environmental
Science and Engineering and Management Science and
Engineering.
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Compared with the former three China Discipline
rankings, the discipline rankings of WUT has witnessed
a substantial improvement, with the discipline of Top
2% rising from scratch. Meanwhile, the number of Top
10%—20% disciplines has increased from zero to four,
Top 20%—30% disciplines from four to six. The followings
are the disciplines with remarkable improvements: Mate-
rial Science and Engineering, Mechanical Engineering,
Transportation Engineering, Marxist Theory and Applied
Economics, etc.

Since the merge of three schools in 2000, driven by
the national construction of significant projects such as
«State Project 211» and «985 Innovation Platform for Su-
perior Disciplines», WUT’s discipline of «Material Sci-
ence and Engineering» has witnessed a significant growth
in disciplinary connotations presented in high-level fac-
ulty, scientific researches, cultivation of innovative talents,
and international cooperation communications, etc. The
discipline’s overall strength and level have been boosted in
the past years, ranking rising from No. 22 in 2002 to No. 5
in 2012, and further up to No. 3 in this year. Over the past
70 years, the discipline has cultivated a large number of
high-level talents for our national building materials and
new materials industry with more than 100 significant
scientific and technological achievements. It has make
historic contributions to the development of the national
building materials industry, promoting the Chinese build-
ing materials industry to grow steadily to take the lead in
the world building industries now.

State Key Laboratory of Advanced Technology
for Materials Synthesis and Processing
(Wuhan University of Technology)

The State Key Laboratory of Advanced Technology
for Materials Synthesis and Processing (short for SKL) is
a state key Laboratory in the area of advanced materials
which was funded by the National Planning Commis-
sion and established in Wuhan University of Technology
in 1987. The SKL is under supervision of the administra-
tion of the Ministry of Science and Technology of the
People’s Republic of China. Professor Gu Binglin, an
Academician of Chinese Academy of Sciences, is the di-
rector of the academic committee of SKL and Professor
Zhengyi Fu is the current director of SKL.

SKL aims at the frontiers of world materials science
and major national needs, builds a world-class material
composite and preparation technology platform, and
develops key new materials for the development of na-
tional sophisticated weapons and emerging industries
to support national strategies; SKL produces original
and systematic research results with international in-
fluence in transformative technology and frontier new
materials and their intersecting fields, leading interna-
tional development in the research of a number of stra-
tegic frontier new material; SKL leads in the training
of top-notch innovation talents in world-class disci-
plines of materials science and engineering with out-
standing scientific research, creating an international
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collaborative innovation culture, conducting «strong-
strong» international cooperation research to enhance
the laboratory’s international influence, attractiveness
and cohesion.

Focusing on the overall positioning and goals, SKL
will create and develop multi-component, multi-scale,
multi-level composite principle and material design
theory as important guides to build material gradient
composite technology, in-situ composite technology,
nano-composite technology and integrated innovation
platform as the core support, to study advanced com-
posite materials for advanced weaponry and equip-
ment for defense, efficient energy conversion and
storage materials for new energy technologies, nano-
composite biomaterials for life sciences, information
functional materials for information technology and
transformation-oriented technology. SKL has formed
the following five distinctive research directions: gra-
dient composite technology and new materials, in-situ
composite technology and new materials, nano-com-
posite technologies and new materials, transformative
technologies and cutting-edge new materials, material
composite principles and material design.

SKL employs 103 full time researchers, includ-
ing 1 academician of Chinese Academy of Sciences,
2 academicians of Chinese Academy of Engineering,
1 academician of Belgian Royal Academy of Sciences
and European Academy of Sciences, 1 academician of
World Academy of Ceramics, 12 Distinguished Foreign
Experts, 1 973 Program Chief Scientist, 5 winners for
Outstanding Youth Training Fund, 4 leading talents of
National Ten Thousand People Program, 7 winners for
Pacesetter Engineering in the New Century, 5 Cheung-
Kong Scholars, and 18 winners for the New Century
Excellent Talents Support Plan of the Ministry of Edu-
cation. It is a spirited team of innovation and creation.
SKL encourages young scholars to visit famous interna-
tional universities or research institutes for further im-
provement and cooperation. In recent years, the lab has
sent more than 20 young scholars to engage in studies
and research collaboration abroad.

SKL has accomplished win-win cooperation with
internationally renowned research institutes such as the
University of Michigan, the Japan Aerospace Technol-
ogy Development Agency, the Institute of Mectal Mate-
rials of Tohoku University in Japan, the Material Re-
search Center of the University of Oxford in the United

Contact information
Postal Code: 430070

Kingdom, the Composite Materials Research Center
of the University of California, and the National Insti-
tute of Fuel Cell Research in Canada. Based on SKL,
the Ministry of Science and Technology has established
the International Joint Laboratory for New Materi-
als and Compound Technologies, which is one of the
first batches of 33 international joint laboratories in the
China. The State Administration of Foreign Experts Af-
fairs and the Ministry of Education established the In-
novation and Intelligence Base for Material Composite
new Technology and Advanced Functional Materials
and Advanced Preparation Technology and Applica-
tion Engineering of new Functional Thin Film Materi-
als. SKL has established the WUT — Harvard University
Nano Joint Laboratory, Joint Laboratory of New Energy
Materials and Technology of Wuhan University of Tech-
nology—University of Michigan, Wuhan University of
Technology—University of California, Davis, Multiplex
Multi-scale New Technology Laboratory for Compos-
ite Materials, Wuhan University of Technology—Ox-
ford Advanced Composite Ceramics Laboratory Etc..
Relying on those important international collaborative
research platforms, SKL has undertaken a number inter-
national cooperation projects.

With an area of 25350 m?, SKL possesses the re-
quired equipment for advanced materials synthesis and
processing, material structure analysis, characterization
and performance test, in total value of about 225.38 mil-
lion RMB.

Address: 122 Luoshi Road, Hongshan District, Wuhan, Hubei, P. R. China

Supporting Institution: Wuhan University of Technology
Tel: 86-27-87884448; Fax: 86-27-87879466

E-mail: skiwut@whut.edu.cn
Contacts: Zhao Xiang, Zhou Lihu
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00 YxaHbCKOM yHMBEPCHTETE TEXHOJIOTHiA

XaHbCKWI YHUBEPCUTET TexHOoIoTHii (mamee YYT)

6611 obpasoBaH 27 mag 2000 roma oT OBIBIIETO
YXaHbCKOTO YHHMBEpPCUTETAa TEXHOJIOTHI (OCHOBaH
B 1948 1.), YXaHBbCKOrO YHMBEpPCHUTETAa TPaHCIIOP-
Ta (ocHOBaH B 1946 T.) 1 YXaHBbCKOTO aBTOMOOMJIE-
CTPOUTENIPHOTO TIOJIMTEXHUYECKOTO YHUBEPCUTETA
(ocHoBaH B 1958 1.). YVYT sgBnseTcs OOIHUM W3 BEIy-
IMUX KUATANCKMX YHUBEPCUTETOB, IMOTYMHSIOIINXCS
MuHucTepCcTBY 00pa3oBaHUsI, M OMHUM U3 YHUBEP-
CHUTETOB, BXOISIINX B TOCYTapCTBEHHYIO ITPOrpaMMy
10 CO3IaHWIO YHUBEPCUTETOB MIPOBOTO YPOBHSI C BHI-
COKOITPOheCCHOHATBLHOI IOATOTOBKOM IT0 OCHOBHBIM
crenraabHOCTIM. YYT Takke COBMECTHO KypHpyeT-
cs1 MuHuctepcTBoM 0o0pa3zoBaHUs, MUHUCTEPCTBOM
TpaHCIopTa, locCymapcTBEHHBIM  OKEaHWYCCKUM
ympaBieHneM U locymapCTBEHHBIM VIIpaBJICHHEM
0 HayKe, TeXHOJOTHWSIM M HaIlMOHAJIbHOI Oe3omac-
Hoctu. B mpengpiaymue 70 met YYT BoImycTHi 6ojee
500 000 WHXEHEPOB M TEXHUYECKUX CITEIMAINCTOB,
CTaB, TaKUM 00pa3oM, KPYMHEHIINM YHUBEPCUTETOM
M0 TIOATOTOBKE KaIpOB B TpeX OO0JACTSIX ITPOMBIII-
JICHHOCTU — CTPOMTEIBHBIX MaTepHrajax, TPaHCIIOPTe
¥ aBTOMOOMIIeCTpoeHNH. [ToMIUMO TTOATOTOBKY BEICO-
KoIpoheCCUOHATBHBIX CIICIINAINCTOB IS BBINICYKa-
3aHHBIX 001acTeil mpoMbIlIeHHOCTH, ¥ YT Takxke m0-
CTHUTAeT 3HAYUTENBbHBIX HAYIHBIX M TEXHOJOTHMICCKUX
PE3YIbTATOB.

Ha ocHoBe miurtenbHOro o0ydeHus cTyaeHToB YYT
copMupoBal 00pa30BaTEIBLHYI0 MOACIb C OTINYHU-
TeJIbHBIMU OCOOEHHOCTSIMM: yIIeJisid MHOTO BHUMAHMSI
U CUJI BBICOKOMY Mjiealy pa3BUTUS YUPEKIEHUSI, KOTO-
pblii o6sanas O6bI BCEMUPHBIM YBaXKEHUEM W MpPU3HA-
HUEM, YHUBEPCUTET HECET UACIO0 «TBEPIOCTU B ITUKE,
BCECTOPOHHOCTU B 00pa30BaHUM U PA3BUTUU BBICOKOTO
MacTepCTBa» U CJAEAYET OCHOBHOMY MPUHLMITY: «pa3-
BUTHE CTYIEHTOB — 3TO Hallla CYyIIHOCTb, pa3BUTHE Ha-
yKu — npuoputet». YYT peanusyeT o6pa3oBaTeIbHYIO
KOHLEMLMIO «00eceueHUs TPeBOCXOAHOTO O0yUeHu s,
B3pallliBaHMUSI BHICOKOKBAIM(MUIIMPOBAHHBIX CITCIIN-
aJIUCTOB U CO3JIaHUS PEKpacHoM XXu3Hu». YYT HeceT
OTBETCTBEHHOCTb 3a CO3[aHUE YUpeXXAEHUsI, KOTOPbIi
o0ecneyuT KayecTBeHHOe 00pa3oBaHue C LeJIblo TOI-
TOTOBKU CTYIE€HTOB K XXM3HU C BOCTpeOOBAHHOU Mpo-
deccueil u OTIMYHBIMU HaBBIKAMU.

YHuBepcuter o61anaeT TpeMs OCHOBHBIMU KaMITy-
camu: Madanrman, FOnsuroy n Cayd Jleiik, KoTopble
3aHMMAIOT, B OOILEN CJIOXHOCTH, ILIowanb 267 rek-
TapoB. B HacTosMii MOMEHT 4YHCIEHHOCTb INTaTa
VYT cocraBngeT 5 508 genmoBek, BKiouas 3 282 mraT-
HBIX COWHUIBI IPOhecCcOPCKO-IPernogaBaTeIbcKOTo
cocraBa, | akagemuka Kwuraiickoil akamemMuu Hayk,
3 akamemukoB Kwuralickoil WHXXEHEpHOU aKaJIeMUU,
1 mHOCTpaHHOTrO WieHa Poccuiickoil MHXXEHEpHO! aka-
nemuu, 1 wiena EBporeiickoit akageMun Hayk, 1 4je-
Ha ABCTpPaJMICKON aKaleMuu TEXHOJOTMYECKMX HaykK
1 MHXXEHEPHOTo UcKyccTBa U 1 uieHa MexxnyHapoaHoi
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akameMnu KepaMuku. Kpome Toro, YHUBEpCUTET TIpH-
BIIeK K padote 30 mpodeccopoB ¢ MUPOBOIT M3BECTHO-
CTBIO B KQUECTBE «CTPATETUICCKMX YUCHBIX» B 00J1aCTH
MaTepUaIOBEACHUS W WHXXEHEPHOTO Iejla, MAaIIlHO-
CTpoeHMsI, MH(OOPMAIIMOHHBIX TEXHOJOTHIA, Kopabire-
CTpOeHUsI U MOpcKoro ctpouteibeTBa. B YYT pabotaer
MHOTO aKaIeMIYECKIX COTPYIHUKOB 13 HAIIMOHAIBHOM
TIPOTrpaMMBI TTOMICPKKI BBICOKOKBATM(UIINPOBAHHBIX
KanpoB, 13 Hux 28 BxomaT B IIporpaMmy peKpyTHWHTa
MEXIYHAPOIHBIX BSKCIIEPTOB (TaKKe M3BECTHOM Kak
[IporpamMma ThicsiuM crienuaaucTos), 6 — B IIporpam-
My OECSITH TBICSY CIIeIUanncToB, 14 — B IIporpammy
yuyeHblX Yenr Konr, 7 sBusitoTcs jaypeatamu Hatmo-
HaAJIBHOTO HAyYHOTO (POHIA TSI MOJIOIBIX BBITAIOIITIX-
cs YUCHBIX, 3 BXOOAT B HalmmoHanpHYIO IporpaMMy 3a-
CITy>KeHHBIX Tpenoaasateieii u 11 — B HaunoHanbHbIH
TIPOEKT COTHH, THICSYU U JCCSITU THICSY CIICIIUATICTOB
HOBOTO BeKa.

YHUBEpCUTET BKIIOYAET 24 HaydHBIE IIIKOJIBI, 4 TO-
CyIapCTBEHHBIC KJTIOUEBBIC JabopaTopuu, § rocymap-
CTBEHHBIX KJIIOUEBBIX CIlelMajbHOCTEl, 77 oOpa3oBa-
TEJIbHBIX TIPOTPAMM aCIUPAHTYPBI U ITOKTOPAHTYPHI,
226 mporpaMM MarucTparypsl, a Takxke 90 mporpamMm
Oakamaspuara. B ynusepcurere 54 986 oOydaroimx-
cs1, cpeid KOTOpBIX 36 452 cTymeHTOB OakajiaBpua-
Tta, 17 224 cTymeHTOB MarucTpaTypbl M acITMpaHTOB,
a takke 1 310 MHOCTpaHHBIX CTyIeHTOB. boiee TorO,
MyOJIMKAIIUM TI0 MaTepUAIOBEACHUIO, MHKCHEPHOMY
JIeJly U XUMUU 3aHUMAIOT BepXHue 5% B HayKOMETPU-
yeckoit 6aze MHcTuTyra HayuHoit nHdopmatmu CIIA
(Essential Science Indicators) MexXXayHapOTHOTO peii-
TUHra obJyiacTeii 3HaHUM.

YVT pacnionaraet 34 ”THHOBAIIMOHHBIMU MCCIIEIOBA-
TEIBCKIMU LIEHTPAMH MEXKIYHAPOITHOTO YPOBHSI, BKITIO-
yasg IBE TOCYIApCTBCHHBIC KIIIOUEBEIC JIAOOPATOPHH,
OIHY TOCYIapCTBEHHBIN WHXEHEPHYIO J1ab0opaToOpHIo,
OIWH HAIIMOHAIBHBIN WHXKWHUPWHTOBBIA MCCIICIOBA-
TEIBCKMI IICHTP, a TaKKe JTAOOpAaTOPUM BEIOMCTBCH-
HOTO WM OO0JACTHOTO MOTYMHEHMSI B cdepe HOBBIX
MaTepUaIOB M CTPOUTEIIBHBIX MaTepHajIoB, TpaHCIIOpTa
¥ JIOTUCTHKM, MEXaTPOHUKN W aBTOMOOMJIECTPOCHUSI,
WH(MOPMAIIMOHHBIX TEXHOJIOTHI, HOBBIX BUIOB 3HEp-
TUU, PECYPCOB M TEXHOJIOTMI 3aIIUTHI OKPYXKAaroIeit
Cpenbl, a TaKKe YIPaBIICHMUST OOIIECTBEHHOI Oe3ormac-
HOCTBIO 1 YPe3BBIYaHBIMU CUTYalIusIMI. BMmecTe ¢ TeMm,
YHUBEPCUTET OCHOBaJI OKoJIo 230 mMccaemoBaTeIbCKIX
IEHTPOB COBMECTHO C MYHHIIWITAJGHBIMUA BIIACTSIMU
1 MecTHBIMM Tipennpugatuamu. Haumnasa ¢ 2010 rona,
VYT nonyuni 14 rocymapcTBEHHBIX MMPEMUIA TT0 HayKe
¥ TEXHOJIOTHSIM, 3aHSB TOIOBBIC IMO3UILINHN B PECUATUHTE
KHATAWCKMX BBICIINX YICOHBIX 3aBCICHUIA.

VVT yctaHOBWJI CBSI3U 151 CTYIEHUYECKOro ooMeHa
¥ HayYHBIX MCCIIefOoBaHMIi ¢ 0ojee, yeM 190 mHocTpaH-
HBIMUA YHUBEPCUTETAMH W HAYIYHBIMM WHCTUTYTAMU
n3 CIIA, Bemmkoopurtanum, Anonun, @Dpanumu,

Asctpanuu, Poccum, HunmepmanmoB m ap., a Takxke
npuntacuil 6onee 300 BceMMPHO M3BECTHBIX HCCIIE-
IoBaTesicii B KaUeCTBE CTPATETUUCCKUX YUCHBIX, TIPH-
[JIAIIEHHBIX U MOYeTHBIX Tpodeccopon. C 2007 roma
YVYT moxydmt ipaBo OCHOBATh B BEAYIINX KUTAUCKIX
VHUBEPCUTETaX 5 0a30BBIX IEHTPOB BHEAPCHUSI MHO-
CTpPaHHBIX MPO(eCCHOHATBHBIX HAIIPaBJICHU B Clle-
IYIOIIUX OOJIACTSIX: MEPCIIEKTUBHBIC TEXHOJIOTUM IIJIST
CHHTe3a W 00pabOTKM MaTepuajioB, IEPCICKTUBHBIC
TEXHOJIOTUU [JISI BBICOKOIIPOM3BOMUTEIBLHBIX KOpa-
0J1eit, mepCIeKTUBHBIC TEXHOJIOTUM MIJI TTIPOM3BOICTBA
(GYHKIIMOHANIBHBIX TJICHOYHBIX MAaTEPUAJIOB U €T0 UC-
TIOJIb30BaHNEC B WHXKCHEPUM, KITIOUEBBIC TEXHOJIOTUM
IIJIST TPAHCTIOPTHBIX CPEACTB C MCITOJIB30BAaHMEM allb-
TEPHATUBHBIX BUOOB SHEPTUU W 3KOJOTMIHBIX CTPO-
WUTEJTBHBIX MaTepuaaoB. KpoMe Toro, yHUBepCUTETOM
OBUIM OCHOBaHBI: MeXIyHapoaHasT COBMECTHAsI Jia-
OopaTopusl TIePCIIEKTUBHBIX TEXHOJIOTUN UIST CHHTE3a
1 00paboTKM MaTepuanos, baza MexxayHapomHOro Ha-
YYHO-TEXHUIECKOTO COTPYIHUYECCTBA B OOJIACTH KO-
JIOTUIHBIX CTPOMTEIBHBIX MaTepuaioB, baza mexmy-
HApOTHOTO HAYYHO-TEXHMYECKOTO COTPYTHHYECTBA
B 00JJaCTM WHTEIICKTYaJIbHOTO KOpabJIeCTpOCHUS
n mopckoit 6esonacHoctr. C 2009 roma YYT cosnman
14 MexXIyHapOTHBIX COBMECTHBIX MCCJICIOBATEIBCKIX
LIEHTPOB ¢ MEXIYHAPOIHO MPU3HAHHBIMU MHCTUTYTA-
mu 3 CIIA, Benmmkooputanum, Utanum nu Hunepnan-
OB, BKJIIOYAs KITIOUYEBYIO JIAOOPATOPHIO TEXHOJIOTHIA
HOBBIX 3HEPTOHOCHUTENIE M KOHBEpPCUU (COBMeECT-
HO ¢ MWYWTAaHCKMM YHHMBEpCUTEeTOM). B 3TOM ImIa-
HE C HUM aKTMBHO coTpymHmYaau CayTTeMOTOHCKUA
VHUBEPCUTET, LIEHTP TEXHOJIOTUI BHICOKOIIPON3BOIN-
TEJIbHBIX Kopabireii, a Takxke COBMECTHBIN MCCIIeI0Ba-
TEJIbCKUI LIEHTP MHTEIUICKTYaJIbHOTO KOopabjecTpoe-
HUS U OBIDKeHUS (BMecTe ¢ JdendTcKM TeXHUTIeCKIM
yHuBepcutetoM). B 2016 romy B mapTHepcTBe ¢ YHU-
BepcuteToM Yanbe Tpunutu Ceitnr JI3Bun (Bemmnko-
oputanmst) B CyoHCH OBLT OCHOBAaH MEXIYHAPOIHBIN
UWTSD VYxaubckunii Jlurour Kosnemx.

B 2017 YuwuBepcuTeT BolIeJ B TaKWe PEUTUHTH,
kak Times Higher Education World University Rankings,
0S Asia University Rankings, U.S.News Best Global
Universities Rankings and Shanghai Ranking’s Academic
Ranking of World Universities.

0030p AeATEIHLHOCTH
MeKayHApOIHOM MIKOJIbI MATEPUAIOBEAEHUS
1 HHXKEHEPHOTO0 JeJia

B cBs3u ¢ OonblIoit HEOOXOOAUMOCTBIO pedOpMBbI
HaIlMOHAJIBHOM CHCTEMBI BBHICIIIETO OOpa3OBaHWUS, Ie-
SITEIPHOCTE MeXIyHapOMTHOM IIKOJBI MaTepHaioBe-
IeHUs 1 WHXeHepHoro aena (magee MIIMuM/) YVT
HaIlpaBJicHa Ha CO3IaHue TIEPBOKIACCHOM MHHOBAIIN-
OHHOM TUTOIIAAKM IIJISI TTOATOTOBKY BBEICOKOKBATM(H-
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IIMPOBAHHBIX KAAPOB 1 MHHOBAIIMOHHOTO TIEHTPA 3Ha-
HUI MaTepuaJoBeIeHNUSI M WHXEHEPHOTO Jiea.

YVYT — onuH U3 BeoylUX KUTAUCKUX YHUBEPCUTE-
TOB TION yrmpaBiieHneM MUHHCTepCTBA 00pa3oBaHUS
¥ OIMH U3 YHUBEPCUTETOB, NMPUOPUTETHO MOCTPOCH-
HOTO B paMKax TOCyZapCTBEHHOTO TIpoeKTa «State 211
Project» 1151 KUTallCKMX BBICILIMX YYEOHBIX 3aBEICHUIA.

C 1996 roma YYT peanusoBajl U3MEHEHUSI B CH-
cTeMe TOATOTOBKM KaJpoB TIyTeM TMPOBEICHUS TH-
JIOTHBIX 3aHSTUM, BKIIOYAsT MEXIYHApOIHBIE TIPO-
TPaMMBI, TIPOTPAMMBbI MaTUCTPATYPhl U ACTTUPAHTYPHI.
MIIIMuW/I 66uta ocHoBaHa B ampesnie 2014 roga u yt-
BepxkreHa [lermapTaMeHTOM 0Opa3oBaHUST MPOBUHIIAN
Xy0sii. B utore 2015 roma MILIMuM/I 6n11a BHECeHA
B nepeueHb «CeTr MeXITyHapOIHBIX 00pa30BaTETbHBIX
IIEHTPOB», TOIIEPXKUBaeMbIii MUHUCTEPCTBOM 0O0Opa-
3oBaHusi KHP 1 MuHMCTEpCTBOM MeEXAyHApOAHOIO
corpynHuuectBa. HearensHocts MIIIMuM/l mocBs-
meHa pa3paboTKe 3HaHUI B 00JIaCT MaTepuajoBee-
HUST M UTHXXEHEPHOTO JIeJia 3a CYeT ONITUMU3AIUHY BBICO-
KOYPOBHEBBIX WCCJIEIOBAHUI U TIPETOAaBATEIbCKOTO
COCTaBa, a TakK¥kKe OCHOBAHWIO MHHOBAIITMOHHOW CHCTE-
MBI TIOITOTOBKY CTIEIIUATTMCTOB C LIETbIO Pa3BUTHUS WH-
JTYCTPUU MaTepUaIOB KaK TEXHOJOTUIECKON TiaTdop-
MBI ¥ Ky3HUIIBI KaJIpOB.

Crneumuansaocth YYT «MaTepuanioseneHnne
¥ HHXKEHEPHOoe J1eJI0» BOIILIA B TONOBbIE 2%
B YeTBEPTOM peiiThHre cnenuaiabHocTeil Kuras

LleHTp pa3BUTHST KUTAICKOTO aKaleMUUECKOTO 00-
pa30BaHUsI HEMABHO OOBSIBUI PE3YJIbTaThl YETBEPTOTO
peiTHra crnenuaibHocTel Kwutas: crenmambHOCTh
VYT «MarepuanoBeneHre 1 MHXEHEPHOE IEJI0» 3aHSI -
JIa caMBIi BEICOKUI YPOBEHb — YpoBeHBb A+ (3 yHUBEp-
CUTETa 3aHUMAIOT 3TOT YPOBEHb, 006pa3ys TormoBbie 2%
B Kurae).

Cpenu olLEHMBAaeMBbIX CIielMaibHOCTE — 4 cre-
nranbHocTH YYT (MalmmmHOCTpOEHUWE, TPAHCIIOPTHAS
WHXEHepusl, NW3aliH W TEeOpus] MapKCU3Ma) 3aHsUIU
ypoBeHb B+ (10—20% BepXHUX MO3UIMN pPEUTUH-
ra) u 6 crelMaJbHOCTEN PACTONOXWINCh Ha YPOBHE
B (20—30% BepxHMX MO3UIMI PEUTUHTA), a 3TO: TIPH-
KJIagHass 9KOHOMMKA, TPaXIAHCKOE CTPOUTETHCTBO,
MHOOPMAIIMOHHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIO-
TWU, TEOpUsI BEIUUCIUTEIHHBIX MAIIMH U CUCTEM, 3a-
IIMTa OKPYXKAIOMIeH Cpeabl U WHXEHEPHOE N0, Me-
HEDKMEHT U MHXXEHEPHOE NEJO.

[Mo cpaBHEeHWIO C OBIBIIMMU TpeMsi PEeUTUHTAMU
crienanbHocTell B Kutae mosnnuu YYT 3HaunTebHO
YAYUIIWIACH, TTOMHSBIIUCH MO BEPXHUX 2% MpakTh-
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YecKH ¢ HyJis. BMecTe ¢ TeM, YUCIIo crieluaibHOCTEH,
3aHuMarommx BepxHue 10—20% cTpodek, BBIPOCIO
¢ 0 1o 4, u3 20—30% BepxHux crpouek — ¢ 4 10 6. Takue
CITEIMATbHOCTHU, KaK MaTepUaoBeeHUEe U UHXKEHep-
HOE JIeJI0, MaIlIMHOCTPOCHUE, TPAHCTIOPTHAST MHXKEHE-
pusi, TEOpUSl MapKCcuU3Ma U TMPUKIIAJAHAS KOHOMMKA,
MOKa3aJIi 3aMETHBIC Pe3yJTbTATHI.

B cBs3u ¢ Tem, uro B 2000 romy MOSBUINCH TPU
IIIKOJIBI B paMKaX peain3aliiy TOCyTapCTBEHHBIX KPYTI-
HOMACIITaOHBIX TTPOEKTOB, TAKUX Kak «['ocymapcTBeH-
HbI TIpoekT 21 1» 1 «985 UHHoBanmonHas raTdhopma
JUTSL BBICIIMX CITEIIMATbHOCTE», 3HAYMMOCTh CITCIIN-
aTbHOCTU «MartepuajioBeeHuEe U UHXKEHEPHOE NEJI0»
B paMKax (hakyiabTeTa, HayYHBIX U3bICKAHMIA, MTOATO-
TOBKM WHHOBAallMOHHBIX KaIpoB M MEXIyHAPOTHOTO
COTPYIHMYECTBA 3HAYMTEIBHO BBIPOCIIA. 32 ITOCIICTHIE
HECKOJIbKO JIET BAXKHOCTD CITEIIUATbHOCTH U €€ YPOBEHb
OBUIM pacIIMpeHbl, TIOTHSB ee ¢ 22 MecTa B peHTUHTE
B 2002 romy mo 5 mecta B 2012 1 mo 3 MecTa B TeKyIIeM
romay. 3a 70 ieT 0GyJeHHUsI 110 3TO CIeUaTbHOCTH ST
CTpaHbl OBUIM TOATOTOBJIEHBI BBICOKOKBAIUMUIIUPO-
BaHHbBIC Kalphl JUISI CTPOUTEILCTBA U WHIYCTPUU TTPO-
WM3BOJCTBA CTPOUTENIHBIX MaTepUalioB U TOJTYyYSHBI
6onee 100 HAy9IHO-TEXHUYECKUX NOCTUKeHM. Bee 310
CTaJI0 UICTOPUYECKUM BKJIAZIOM B pa3BUTHE HAITMOHAITb-
HOW WHIYCTPUM CTpoiMaTepuasioB, obecrieuynBast ee
CTAOWJTBHBIN POCT JUTSL 3aHSITUSI BEAYIIETO TIOJIOKESHUST
B MUPOBOM ITPOM3BOJICTBE CTPOUTETBHBIX MATEPUATIOB.

TocynapcTBeHHas KiloyeBasi JadopaTopusi
NEePCNEKTUBHBIX TEeXHOJIOTHI CUHTE3a
1 00padOTKH MaTepHaJIOB

T'ocynapcTBeHHast KJiouyeBas Jjaboparopus Iep-
CIEKTUBHBIX TEXHOJOTMU CUHTE3a U 00paboOTKU Ma-
tepuanoB (Kpatko I'KJI) — »3To rocymapcTBeHHas
JlabopaTopusi B 00J1aCTU MEPEIOBBIX MaTepUalioB, OC-
HoBaHHas1 ['ocynapcTBEHHBIM MJIAHOBBIM KOMHUTETOM
B YVYT B 1987 r. I'KJI HaxomuTcs 1o pyKOBOICTBOM
MunucrtepctBa Hayku U TexHosnoruit KHP. B Hacto-
S MoMeHT HaydyHbli KomuteT I'KJI BosriasisieT
yieH Kuratickoit akanemuu Hayk ripocdeccop I'y bun-
e 1 HetHemHui qupekTop 'KJI mpodeccop Doy
JIKeHbI'U.

HesitenbHoctb I'KJI HampaBiieHa Ha mepeaoBbIe 10-
CTUXXEHUS B MaTepUaJIOBEIEHUN 1 BBIIOJHEHUE TOCY-
JIapCTBEHHbIX 3aKa30B B 310l oonactu. B I'KJI 3anuma-
JOTCSI CO3TaHUEM BBICOKOKAYECTBEHHBIX KOMIIO3UTHBIX
MaTepuaJioB M pa3pabOTKON CTpaTerMuyeCKU BaKHBIX
MaTepuaJioB C LIeJIbI0 MX HMCIOJIb30BaHUS B HALMO-
HaJbHOW cHUCTeMe OOOpPOHbI U PAa3BUBAIOIIMXCSI MPO-
MBIIUIEHHOCTSIX 111 o0ecTieyeHs TOJUTUKU rocyaap-
ctBa; I'KJI mpoBoouT HecTaHmAPTHBIC M CUCTEMHBIC
HCCIIEIOBAaHNS MHPOBOTO OMBITA B TpaHC(HOPMATHUB-
HBIX TEXHOJIOTUSIX U HOBEUIIMX MAaTepuaoB, a TakxKe
B MEXAVMCUUITIMHAPHBIX 001aCTSIX, BBITTOJHSISI MEXTY-
HapoJIHble Pa3pabOTKU HEKOTOPBIX KIIOUEBbIX HOBEW-
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mux marepuanon; ['KJI sBasercs Benyieit 1abopato-
pueil IO TIOATOTOBKE BBICOKOKBAIM(DUIIMPOBAHHBIX
CMELMATUCTOB MO0 MaTepUATOBEAYECKUM CIEeLMaTIbHO-
CTSIM U UHXXKEHEPHOMY JIeJly C HAyYHBIMU U3bICKAHUSI -
mu. I'KJI pa3zBuBaeT MexXnyHapoaHYIO KyJIbTypy UHHO-
BallMOHHOTO COTPYIHUYECTBA, MPOBOJIS COBMECTHbIE
MEXTOCYIapCTBEHHbIE HCCJENOBaHUS sl paclIupe-
HUS COTPYIHUYECTBA C APYTMMU CTpaHaMU, BIMUSTHMS
OTEYECTBEHHOI KYJbTYPbl M €€ MPUBJIEKATEIbHOCTHU
B MUpe.

Doxycupysich Ha 00ImMX Herax u 3agadax, ' KJI cos-
JlaeT U pa3pabaTbIBa€T MHOTOKOMIIOHEHTHYIO, pa3HO-
MaclTabHyI0 U MHOTOYPOBHEBYIO TEOPHUIO MPOEKTUPO-
BaHUs MaTeprajioB. OHa CTaHET BasKHBIM PYKOBOICTBOM
IJ1s1 pa3paboOTKX TEXHOJOTMU TPAAMEHTHBIX KOMITO3UT-
HBIX MaTepUaoB, TEXHOJIOTUM KOMIO3UTHBIX COOPHBIX
MaTepuajioB, TEXHOJOTMM HAHOKOMIO3UTOB U WHTE-
TPUPOBAHHOI MHHOBAIITMOHHOM TIIaT(OPMBI B KAUECTBE
1aBHOM omopbl. OHa TaKKe ITO3BOJIUT M3yJaTh Iep-
CMEKTUBHbIE KOMITO3UTHbBIE MaTEPUAIbI 1JIs1 YIYJILIEHUS
BOEHHOTO OCHAILIEHUS 1 BOOPYKEHUSI, MaTepUaJIbl, CIIO-
COOCTBYIOIIME PALlMOHATILHOMY MCITOJb30BAHUIO SHEP-
TEeTMYECKUX PECYPCOB TSI HOBBIX 3HEProdh(MeKTUBHEBIX
TEXHOJIOTMIA, HAHOKOMITO3UTHbIE OMOMaTepuabl st
MEIUKO-OMOJIOTMUECKIX HayK, (PYHKIMOHAIBHBIC Ma-
TepHUabl I THOOPMAIIMOHHBIX TeXHOJIOTHUIT U TpaHC-
(hopManmmoHHO-OpMEHTUPOBAaHHBIX TexHOMormit. ['KJI
OorpeAeawy 5 HaydyHbIX HaMpaBlIeHUN UCCIeOOBAHMIA:
rpaileHTHbIE KOMMO3UIIMOHHbBIE TEXHOJOTUU U HOBbBIE
MaTepuaibl, TEXHOJIOTUM KOMITO3UTHBIX COOPHBIX Ma-
T€pUaJoB, HAHOKOMIIO3UTHbBIE TEXHOJOTUM W HOBbIE
MaTepuaibl, MpeodpasyolIe TEXHOJIOTUM 1 TIEPEIOBbIE
MaTepuaibl, MPOEKTUPOBAHWE MATEPUATIOB U OCHOBBI
KOMIO3UTHBIX MaTEpPUAJIOB.

B I'KJI pa6oTatot 103 mTaTHBIX HAYYHBIX COTPYITHU -
Ka, |1 akamemmk Kwuraiickoif akameMnu HayK, 2 akazie-
muka Kuraiickoit ”HXeHEepHOM akaneMuu, 1 akageMuK
benbruiickoit KopoaeBckoil akagemun HaykK u EBpo-
MnecKol akanemMuu Hayk, 1 akamemMuk MexmyHapom-
HOT aKameMn KepaMUKH, 12 TOYeTHBIX MHOCTPAHHBIX
9KCIepTOB, 1973 HayIHBIX PYKOBOIMTEIICH ITPOTpaMM,
5 cruneannaToB MoHma IOATOTOBKU TaIAHTIMBOM
MoJofexu, 4 Beaynux crienranicra u3 Hanmonans-
HOH TIpOrpaMMBbI IECSITU THICSY CIICIIUATINCTOB, 7 TI0-
oenuteneil npemuun Pacesetter Engineering in the New
Century, 5 cturtenauaroB npemMun Yenr Konr u 18 no-
oenuteneil Ilpoekta nomaep>KKU BbICOKOKIACCHBIX

KoHTaKkTHasa

nHdopmauus Postal Code: 430070

CHEeLMaJUCTOB HOBOTO BeKa MuHMcTepcTBa 00paszo-
BaHMS. DTO KOMAaHIa, BIOXHOBIICHHAs WHHOBAIIMSI-
MU U co3uaaresbHbiM npoueccoMm. I'KJI MoTuBupyert
MOJIOJBIX YYEHBIX MOCEIIaTh 3HAMEHMTBbIE MeXXAyHa-
pPOIHbIE YHUBEPCUTETbl WM MUCCIEI0BATEIbLCKHIE WH-
CTUTYTbl B LI€JISIX YCTAHOBJIEHUSI COTPYIHMYECTBA.
3a mocemHee BpeMs J1TabopaTopus OTIIpaBMjIa Oojee
20 MOJIOIBIX CTICIIMAIMICTOB IUISI Y4ACTHSI B COBMECTHBIX
KUCCIEA0BAHUSIX 3a TPAHULLY.

I'KJI ycTaHOBWJIO B3aMMOBBITOIHOE COTPYIHUYE-
CTBO CO BCEMHUPHO M3BECTHBIMM HAYYHBIMU WHCTU-
TyTaMu: MMUYUTAaHCKUM YHUBEpPCUTETOM, SATMOHCKUM
areHTCTBOM aBUAKOCMUYECKUX TexHosioruii, MHCTUTY-
TOM MeTaJljIoB yHUBepcutTeTa Toxoky B Amnonun, LleH-
TpoM MaTepranoBeneHIsT OKChOPICKOTO YHHBEPCUTETA
B BenmkoOpuranuu, HaydHbIM LIEHTPOM KOMITO3UTHBIX
matepuanioB KanmugopHuiickoro ynuepcurera u Ha-
LIMOHAJIbHBIM WHCTUTYTOM MCCJIETOBAHUS TOILJIMBHBIX
anemeHToB B Kanane. Ha ocHose I'KJI MunucrepcTBo
HayKM W TEXHOJIOTMII OCHOBaJl MeXXIyHapOmTHYIO Jia-
0OpaTOpHI0 HOBBIX MATEPUATIOB M KOMIUIEKCHBIX TeX-
HOJIOTUIA, KOTOpasl cTaja OJHUM W3 TEepBbIX (hUiIMa-
JI0B 13 33 MEXXIyHapOITHBIX COBMECTHBIX JJadOpaToOpuii
B Kurae. PykoBomctBo MuHUCTEpPCTBA MEXXIYHAPOII-
HOTO COTpyaHUYecTBAa 1 MHUHHCTEpCTBA O0Opa30oBaHMUS
yupeauan basy nHHOBaLMA U 3HAHUWIA JISI HOBBIX TEX-
HOJIOTUIA CO3AaHMST KOMITO3UTHBIX MAaTEPUAJIOB U yJIyd-
IIEHHBbIX (DYHKIIMOHAJIBHBIX MAaTepUaJIOB, a TaKXKe IS
YCOBEPILIEHCTBOBAHHOW  TEXHOJIOTMU  TTPOM3BONICTBA
U pa3pabOTKU MHXKEHEPHBIX PEIIeHUH HOBBIX (DYyHK-
LIMOHAJIBHBIX TOHKUX TUIEHOYHBbIX Marepuajion. ['KJI
OCHOBaJI COBMECTHYIO HaHoJlabopaTopuio mexnay YYT
u ['apBapacKMM YHUBEPCUTETOM, COBMECTHYIO Jlabopa-
TOPHIO HOBBIX YHEPTOHOCUTENIEN 1 TEXHOJOTUN MEXIy
VVT u MuuyuraHcKuM yHUBEPCUTETOM, KOMIUIEKCHYIO
J1abopaToOpUIO pa3HOMACIITAOHBIX TEXHOJIOTUI KOMIIO-
3ULIMOHHBIX MatepuaioB Mexny YYT u JlabopaTopu-
el yIIy4IIeHHOW KOMIO3UTHOM KepamMuku Oxcdopra.
Ommpasich Ha yKa3aHHBIC MEXXIyHapOTHBIC MCCIICI0BA-
tenabckue Tomanku, I'KJI npuHsiio yyactue B 1iey10i
CEpUU COBMECTHBIX MEXIYHAPOAHBIX IIPOEKTOB.

Ha mmmomagm 25 350 k.M. I'KJI pacmonoxeHo He-
obxoaumoe 00opynoBaHUE IJII CUHTE3a U 00pabOTKU
VJIYUIIEHHBIX MAaTepUaJoB U i1 MPOBEACHUS CTPYK-
TYpPHOIO aHaJiu3a MaTepuanoB, UCHBITAHUN UX 2KC-
TUIyaTallMOHHBIX XapaKTEPUCTUK OOIIEN CTOMMOCTBIO
0KoJIO 22 538 MJTH 10aHEH.

Address: 122 Luoshi Road, Hongshan District, Wuhan, Hubei, P. R. China

Supporting Institution: Wuhan University of Technology
Tel: 86-27-87884448; Fax: 86-27-87879466

E-mail: skiwut@whut.edu.cn

Contacts: Zhao Xiang, Zhou Lihua
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Abstract: A brief review of patents is given. The research performed by scientists, engineers and specialists in the area of
nanotechnologies and nanomaterials result in increased efficiency of construction, housing sector and adjacent fields of economy.
For example, invention «Elastic conductive film on the basis of silver nanoparticles», according to experts, is of great interest for
science and industry. This new type of electronics potentially can be applied in many fields, such as elastic sensor skin for robot
devices, portable electronics for functional clothes, elastic sensors and flexible electronic displays. Elasticity of materials is highly
needed in electronic devices that contact the human body or curved surfaces. Elastic conductive film contains many annealed
nanoparticles of conductive metal, in particular silver, applied on substrate. Adhesion of silver film is of great quality: when abrasion
test was finished, there were no defects or there were slight defects.

The specialists can also be interested in the following inventions in the area of nanotechnologies: a method to introduce
single-wall and/or two-wall and/or multi-wall carbon nanotubes in composition of adhesive additives for asphalt coating and
application of single-wall and/or two-wall and/or multi-wall carbon nanotubes in composition of adhesive additives; welding wire
with nanocomposite coating for welding of high-tensile steel; A method to produce nanocomposite material based on aluminium;
sewage treatment system with nanomodified natural sorbents et al.

Keywords: silver nanoparticles, nanotechnologies in construction, carbon nanotubes, nanocomposite material, nanostructured
coating, nano- and microparticles, nanocrystal coating.
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N306peTeHns B 0611aCTN HAHOTEXHONOINNA,
HanpaBJ/ieHHble Ha pelleHne npakTunyecknx sagad. Hacro I

Aemopebl:
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Pestome: B pedepatuBHOI popme npoBoamnTcs 0630p N306peTeHMI. Pe3ynbTaTbl TBOPUECKON AEATENIbHOCTU YUEHbIX, UHXEHe-
|POB U CMELMANNCTOB, B T.U. U M306pETeHNs, KOTOpble B 06/1aCTV HAHOTEXHOMOTMIA 1 HAHOMATEPANIOB MO3BOJIAOT B CTPOUTENBCTBE,
XKUNNLLHO-KOMMYHaTbHOM XO35IMCTBE, CMEXHbIX OTPACAX IKOHOMUKIM J0OUTbCA 3HauUnTenbHoro 3o dekTa. Hanpumep, nsobpete-
HMe «3nacT1YHas NPOBOASALLAs MIeHKa Ha OCHOBE HaHOYaCTUL, cepebpar, MO OLIEHKE SKCNEPTOB, MPUBIEKAET OOMbLION NHTEPEC
HayKW/ 11 MPOMBILLNIEHHOCTU. ITOT HOBbIN KJACcC 3IEKTPOHMKN UMEET MNOTEHLANbHOe NPYMEHEHE BO MHOTMX 00/1aCTAX, TaKMNX KaK
3NMaCTYHasi CEHCOPHAA KOXKa ANt POOOTOTEXHUUYECKUX YCTPOMCTB, HOCKMAs SNIEKTPOHMKA Ans GYHKLMOHANbHOW OfleXbl, 31acThy-
Hble JaTUMK/ U TMOKMe 3NeKTPOHHbIE ANCTIEN. INACTUYHOCTb MaTepranoB 0COBEHHO XKenaTeslbHa B ANTEKTPOHHbIX YCTPONCTBAX,
KOTOpPbIe JJOMIKHbI HAXOAWTbCA B KOHTAKTE C TEJIOM YeNOBEKA WM CONPUKACATbCA C UCKPVBEHHbBIMY NMOBEPXHOCTAMU. INacTUYHas
NnpoBoAsLLas NieHKa COAePXUT MHOMXECTBO OTOXKEHHbIX HAHOUACTHL, MPOBOASLLEro MeTaa, B YaCTHOCTY cepebpa, HAaHECEHHBIX
Ha cy6cTpart. CepebpsiHas nyieHKa ob6nalaeT oueHb XopoLler aaresueli K CybcTpaTy — Nocsie UCTMbITaHUS Ha CTUPAHUE NOBPEXAEHWI
He ObI1I0 UM OHV BblN HEGOMbLLIMMU.

TakXKe NpeacTaBnAOT MHTEPEC AN CNeuranucToB cefyouire n3o06peTeHnsa B 06/1acT HAHOTEXHONMOTMMIA: Crocob BBeAeHNWs
OJHOCTEHHbIX U/WJIN [IBYCTEHHbIX U/UNi MHOTOCTEHHBIX YTNIePOAHBbIX HAHOTPYOOK B COCTaB aAre3noHHbIX J06aBOK /1A achansToBOro
MOKPbLITUSA U MPUMEHEHNE OQHOCTEHHDBIX /UMW [BYCTEHHDBIX /UM MHOFOCTEHHbIX YrNIePOAHbIX HAHOTPYOOK B COCTaBe aire3MOHHbIX
[06aBOK; CBapoYHasi MPOBOJIOKA C HAHOKOMMO3VLMOHHbBIM MOKPbITUEM /sl CBAPKM BbICOKOMPOUHbIX CTafieil; cnocob nonyyeHus
HaHOKOMMO3MTHOTO MaTepuasna Ha OCHOBE aNiOMUHUS; CUCTEMA OUMCTKM CTOYHBIX BOZ, C MCMOJSIb30BaHUEM HaHOMOANGULIMPOBAHHBIX
NpYPOAHbIX COPOEHTOB 1 Ap.

Knroyeevle cioea: HaHOYaCTULbI cepe6pa, HAHOTEXHONOINM B CTPOUTENDCTBE, yrnepoaHble HaHOpr6KI/I, HaHOKOMMO3UTHbIN
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INTRODUCTION

The practical application of the results achieved by
scientists, engineers and specialists can become efficient
tool to increase number of import-substituting goods and
to rise labor productivity. An invention is known to be a
new, with distinctive characteristics technical solution
with proved efficiency (new technologies, structures or
new substances). The paper reviews the essence, technical
result and practical value of some inventions concerning
nanotechnologies.

MAIN PART

A method to produce nanosize fibers in the form of
branched bundles of high-melting metal (RU 2678859 C1)

The technical result of the given method is production
of branched nanofiber bundles made of wolframite and
molybdenum in which the thickness of fiber is 25—200 nm
and the total length of the bundle is about 20 um. The
production is based on the method of self-spreading high-
temperature synthesis. All this results to decreased energy
consumption and facilitated process [1].

The invention can be used to manufacture thin fibers
of wolframite and molybdenum employed in high-tem-
perature instruments, electronic devices and detectors,
magnetic recording systems, nanomechanics, magnetic
electronic systems, vacuum electronics and material sci-
ence as emitters of electrons, for electrodes, solar cell
batteries, as electrodes sensitive to pH, as gas sensors, as
cantilever for scanning tunnel microscopy, as an element
for composite materials, as electrode materials, as cathode
of field emission, for production of nanoelectromechani-
cal elements, in high-temperature nanotechnology as a
source of polarized infrared light. Certain practical tasks
require nanosize wires, mostly made of metals. Metals are
efficient due to high electrical conduction, high thermal
conductivity, mechanical and magnetic properties.

Elastic conductive film on the basis of silver nanopar-
ticles (RU 2678048 C2)

Elastic electronics is of great interest for science and
industry. This new type of electronics can be potentially
applied in many fields, such as elastic sensor skin in ro-
botics, portable electronics for functional clothes, elastic
detectors and flexible electronic displays [2]. Elasticity
of materials is highly needed in electronic devices that
contact the human body or curved surfaces. However
standard electronic devices are usually made of hard ma-
terials unable to strain, bend or twist.

Elastic conductive film contains many annealed
nanoparticles of conductive metal, in particular silver,
applied on substrate. Conductive film is produced by dis-

persing many particles of conductive metal, in particular
silver, with organoamine in mixed organic solvent that
contains hexadecane with production of ink composition
with nanoparticles of conductive metal and application
of the layer of the given composition on the surface of
elastic substrate, with dissolution at least some part of
the substrate and annealing of this layer. Elastic substrate
is polyurethane modified with complex polyether. The
technical result is elastic conductive film characterized by
the first conductivity related to the shape of conductive
film in annealed state and the second conductivity when
the film is strained at least in one direction respect to the
shape in annealed state, at that the second conductivity
is more than the first one. Adhesion of silver film is of
great quality: when abrasion test was finished, there were
no defects or there were slight defects.

A method to produce sintered hard alloy (RU 2679026
Cl)

Invention refers to powder metallurgy, in particular to
sintered hard alloys and can be applied in production of
tools for metalworking by cutting and pressure as well as
in production of tools exposed to abrasive wear [3]. The
invention is aimed at increasing physical, mechanical and
operational characteristics of hard alloy due to increased
homogeneity of microstructure, prevention of intensive
recrystallizing of carbide grain and decreased Al O, par-
ticles conglomeration.

The method to produce sintered hard alloy materials
based on wolfram carbide consists of the following stages:
preparation of furnace charge that contains powder of
wolfram carbide, cobalt and nanopowder additive, press-
ing and agglomerating of it. Aluminum powder is used
as nanopowder additive. Furnace charge is prepared by
mixing the additive in ethanol by means of ultra-sound
dispersion and introduction of wolfram carbide and co-
balt powders into obtained suspension. Agglomerating of
prepared furnace charge is performed in 2 stages. During
the first stage agglomerating is run under the temperature
550°C, this is when aluminum oxide disperse-hardening
particles of aluminum nanoparticles are formed. At the
second stage sintering is performed under the temperature
1370°C with final agglomerating. Disperse inclusions of
nanosize aluminum oxide Al O, prevent intensive recrys-
tallizing of wolfram carbide grains and provides formation
and conservation of fragmentarily nanostructured hard-
alloy composite material, increased structure homogene-
ity and a set of composite strength characteristics.

Detonation nanodiamond surface functionalization
method (RU 2676975 C2)

Detonation nanodiamond (DND) that are synthe-
sized from explosives in large-scale are becoming more
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and more applicable. Due to small size of DND crystals
(4—6 nm) and high specific surface of nanodiamond ma-
terial chemical composition of surface greatly affects on
DND behavior in different technological processes. That
imposes the task to provide chemical direct modifica-
tion of DND surface (chemical inoculating of functional
surface groups). Flouration of carbon materials includ-
ing diamond materials is known to be the most efficient
method to modify and control their physical and chemical
properties. Flouration of diamond nanopowder surface
leads to improved tribological characteristics, increased
stability of DND liquid suspensions [4].

The technical task of the invention is to create a meth-
od to functionalize surface of detonation nanodiamonds
by means of flourating that eliminates necessity to use
radiation treatment and increases homogeneity degree of
DND surface functionalization. The mentioned scopes
are achieved with thermo-chemical treatment of DND
powder in homogenous mixture with PTFE powder under
temperature 420-500°C till full degrading of PTFE as well
as use of mixture in which nanodiamond powder is 20—
35 mass%. Thermo-chemical treatment is regarded in this
technical solution as heating DND powder in presence
of initial products (radicals) of PTFE thermal degrading.

A composition for metal articles bonding (RU 2678063
Cl)

Invention can be used in mechanical engineering and
equipment repair works. A composition for metal articles
bonding contains elements in the following ratio, weight
mass: anaerobic sealant AH-111 — 98,3—99,1; filler: alu-
minum nanopowder 70 — 0,7—1,3, copper nanopowder
70 — 0,2—0,4. That reduces time of bond hardening, in-
creases bond durability under cycle loading. Anaerobic
sealants are multi-component liquid compositions that
are able to keep the properties for a long time and harden
fast without contacting air oxygen. Anaerobic sealants
are based on polymerization compounds of acrylic fami-
ly, often dimethacryl ether polyalkyleneglycol which are
characterized by high rate of transformation into three-
dimensional bonded polymers. Composition of anaerobic
sealants also consists of inhibiting and detonating systems
that provides long-term storage of sealants and fast hard-
ening in articles, different gelling materials, modifiers,
colourants and other types of additives [5].

An electrochemical method to produce chemoresistor
based on nanostructures of cobalt oxide (RU 2677093 C1)

An invention refers to sensor engineering and nano-
technologies, in particular to development of gas sen-
sors of chemoresistant type used in gas detecting [6]. The
method of production of chemoresistor on the basis of
cobalt oxide nanostructures is performed in the following

way: in the container equipped with reference electrode
and auxiliary electrode filled with electrolytic solution
that contains nitrate-anions and cations of cobalt, cobalt
oxide nanostructures are precipitated on dielectric plat-
form with strip electrodes which role is work electrode
by applying constant electric potential from —0,5 V to
—1,1 V to work electrode relatively reference electrode
for 0,5—5 min and under the temperature of electrolytic
solution in the range 20—80°C. After that the platform
with precipitated layer of cobalt oxide nanostructures
is flushed out with distilled water and dried under room
temperature. The invention makes it possible to create
chemoresistor on the basis of cobalt oxide nanostructure
with electrochemical method with low cost in one-stage
technological process.

A method to produce 2d crystals of silicone carbide with
electro-impulse method (RU 2678033 C1)

A method refers to nanotechnologies and can be used
for production of nanocomposite materials for nanoelec-
tronics to create power sources operating under extremal
conditions. The unique properties of nanomaterials de-
pend on their dimension. Earlier 2D structures were out
of interest as they were considered impossible but after
graphene has been created 2D structures occupied im-
portant position among materials and are studied around
the world. Soon after graphene was obtained by mechani-
cal layering, the methods based on vapor deposition and
thermal decomposition were proposed to produce it [7].

The scope of the given invention was to elaborate the
method aimed at formation of isolated silicon carbide
2D crystal on the basis of oriented destruction of SiC
by solder planes. The given method is based on oriented
layering. The transfer from macrotechnology to micro-
and nanotechnology has been performed in this method.

The technical result is isolated 2D monocrystals of
silicon carbide with thickness 10—50 nm. The technical
result is achieved due to the following steps: high impulse
voltage is supplied to electrode from monocrystal silicon
carbide, at this monocrystal is destroyed with formation
of 2D structures that precipitate on receiver surface. Ex-
foliation of crystal along solder plane is performed under
impulse electric field of high voltage (more than 106 v/
cm) with impulses which duration is 10—20 us and on-off
time is 3—20. Exfoliation of silicon carbide from mono-
crystal surface runs under normal conditions (298°K,
105Pa) at the air, therefore closed reactor is not needed.

A method to produce nanoporous polymers
(RU 2676765 C1)

A method refers to a method to produce nanoporous
polymers with open pores that can be used in produc-
tion of porous polymer articles such as films, filters,
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membranes and other gas-permeable materials [8]. The
method consists of the following stages: uniaxial or bi-
axial polymer article drawing in physically active liquid
environment that provides wetting of article surface and
formation of porous structure with further thermofixa-
tion of the article in physically active liquid environ-
ment. The environment is removed after thermofixation
when the article is kept strained. Produced nanoporous
polymers on the basis of amorphous glass-like or crys-
tal polymers are characterized by volume porosity and
vapor-permeability.

The method can be performed at any known indus-
trial facilities for oriented drawing of polymers articles,
equipped with tools that provide contact of article surface
with physically active environment, for example, by im-
mersing in solution or spraying the environment on the
article surface. The stage of thermofixation in physically
active environment can be performed, for example, by
means of immersing in liquid environment or any other
known method that provide contact of article surface with
environment. At the stages of drawing and thermofixation
one can use physically active environment of single or
different compositions. The sample is kept in the environ-
ment during thermofixation for the period that provides
even heating of its volume. The time of even heating de-
pends on the equipment.

A method to produce lateral nanostructures (RU
2676801 C1)

Invention refers to application of nanotechnologies
in production of specific nanostructures used in differ-
ent engineering fields, including those for manipulation
with single molecules for obtaining new nanostructures.
In the method used for production of lateral nanostruc-
tures modulation of nanostructure or heterostructure
composition in lateral direction is performed without
nanolithography, but due to special features of Frank—
van der Merve layer growth mode in which the growth of
single monolayer is accompanied by tangential motion
of island region borders that start from inheriting from
layer to layer defects, different, interchanging according
to design of structures nanostructure materials. Inherited
from monolayer to monolayer defects of crystal structure
or artificially created nucleating seeds determine peri-
odicity of single nanostructures grown by this method.
The method considers three types of submode in Frank—
van der Merve growth mode: 1) branch motion of island
border (similar to Frank—van der Merve growth mode
on surface); 2) parallel border displacement (similar to
layer mode); 3) point growth of border only by means of
entrapment of adsorbed particle with step curve. If the

latter mode is performed, it is possible to obtain lateral
nanostructures that don’t include a part of seeds related
to inherited defect [9].

A composition for production of electrical conductive
hydrophobial coating based on lacker with carbon nano-
tubes and a method to manufacture it (RU 2677156 C1)

The invention refers to electrical conductive hydro-
phobial coating based on lacker with carbon nanotubes
and a method to manufacture it [10]. The coating is de-
signed mostly for polymer products. Electrical conductive
hydrophobial coating includes, weight part: film-forming
interpolymer — 7,25-+8,30, epoxide resin — 0,72--0,83,
electrical conductive filler which is carbon nanotubes —
0,90+2,03. A method to produce electrical conductive
hydrophobial coating by applying coating composition
and further drying under different temperatures has been
described. Technical result — electrical conductive hydro-
phobial coating characterized by the value of interfacial
angle of contact from 106,90 to 135,80° and surface re-
sistivity up to 16,07 Ohm/sq.

These are inventions in nanotechnological area that can
be interesting for specialists:

* A method to introduce single-wall and/or two-wall
and/or multi-wall carbon nanotubes in composition
of adhesive additives for asphalt coating and applica-
tion of single-wall and/or two-wall and/or multi-wall
carbon nanotubes in composition of adhesive additives
[11];

* A method to erect cast-in-situ reinforced concrete
structures [12];

* A method to produce a web of composite reinforce-
ment [13];

*  Welding wire with nanocomposite coating for welding
of high-tensile steel [14];

* A method to produce nanocomposite material based
on aluminium [15];

* A method to produce nanosize powder of zirconium
boride [16].

+ Sewage treatment system with nanomodified natural
sorbents [17].

CONCLUSION

The innovative economy of any country cannot be
developed without intellectual property which partially
consists of patents. This is why much attention should be
given to promotion and support of researches in different
scientific areas. And the results of these works could be
startpoint for efficient solutions of practical tasks.
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BBEJEHUE

B coBpeMEHHBIX YCITOBHSIX MCITOIb30BaHME N300pe-
TEHUI yYEHBIX, UHXKEHEPOB U CIIELIMATUCTOB MOXET CI1O-
c00CTBOBATh (P(HEKTUBHOMY PEIICHUIO 33124 MMITOPTO-
3aMEIeHUS 1 TIOBBIIICHUS IIPOM3BOAUTEIIEHOCTHI TPYIA.
Kaxk n3BectHO, 1300peTeHNEe — 3TO HOBOE, 00JIaarolee
CYLIECTBEHHBIMU OTJIUYMSIMU PELICHUE TEXHUUYECKON
3a7a4n, 00eCIICUYNBAOIIEEe TTOJIOXKUTEIBHBIN 3DdeKT
(HOBBIC TEXHOJIOTUU, KOHCTPYKIIMH, HOBBIC BEIIICCTBA).
B cTaTbe paccMOTpeHBI CYIITHOCTD, TEXHUICCKHI pe-
3yJIbTaT, TIPAKTHIECKass 3HAYNMOCTb HEKOTOPBIX M30-
OpeTeHU i, OTHOCSIIMXCS K 00J1aCTM HAHOTEXHOJIOTUM.

OCHOBHAA YACTb

Crnioco0 u3roToBJieHNs] HAHOPA3MEPHBIX HUTEN B BUIE
PA3BETBJCHHBIX NMYYKOB M3 TYromjaBKOro mMerajjia
(RU 2678859 C1)

TexHnuecKnM pe3yabTaToOM IIpeiIaraeéMoro crrocoda
SBJIIETCSI TIOJTyYEeHME Pa3BETBIIEHHBIX ITyYKOB HAHOBOJIO-
KOH 13 BoJIb(hpaMa 1 MOJIMOIeHA TOJIIMHOM OTASTbHOMI
HUTH OT 25 1o 200 HM M 0OIIel IIMHOM IMydKa OKOJIO
20 MKM IIp¥ IIOMOIIM METOIa CAMOPACIIPOCTPaHSIOIIe-
rocst BeicokoTemItepatypHoro cuaTesa (CBC), cHike-
HHUEe 9Hepro3aTparT U yIrpolieHue npouecca [1].

M300peTeHNEe MOXKET OBITh UCIIOJIB30BAHO IS T10-
JIydeHUs] TOHKUX HUTE 13 Bolb(pamMa U MoIMOAeHa,
WICTIOJIBb3YEMBIX B BEICOKOTEMIIEpaTypHBIX TpUOOpax,
B 2JIEKTPOHHBIX YCTPOMCTBAX M JaTYMKaX, B MATHUT-
HBIX 3aITMCHIBAIOIINX YCTPOMCTBAX, B HAHOMEXaHU-
K€, MarHUTO9JIEKTPOHUKE, BAKYYMHOM 2JIEKTPOHUKE
W MaTepuajoBeJeHUN, KaK DMUTTEPHI DJIEKTPOHOB,
JIJIST DJIEKTPOAOB, I COJTHEYHBIX OaTapeii, B KaUyeCTBe
3JIEKTPOJOB, UyBCTBUTEILHBIX K pH, B KauecTBe Ta30BbIX
CEHCOPOB, B KaUueCTBe KaHTUJIEBEPOB 71T CKAaHUPYIOIIEH
TYHHEJTbHON MUKPOCKOIINH, B KAUECTBE KOMIIOHEHTOB
KOMIIO3UIIMOHHBIX MaTepHajioB, B KAYECTBE MaTepHUaioB
3JIEKTPOJIOB, B KaUeCTBE KATOJOB MOJIEBOM DMUCCHUH,
JITST U3TOTOBJIEHUSI KOMITOHEHTOB HaHORJIEKTpOMeEXa-
HUYECKUX CUCTEM, B BBLICOKOTEMIIEPATYPHOIT HAHOTEX-
HOJIOTUHY B Ka4eCTBE UCTOYHUKOB MOJISIPU30BAHHOTO
nH(paKpacHOro cBeTa. [J1s 11eJToro psiia MpaKTUIeCKIX
TIpUMEeHEHUI HeoOXoauMa HaHOpa3MepHast IIPOBOJIOKa,
TIpeXe BCEro, U3 METAJUIOB. MeTaJuTbl TPUBJIeKATETbHBI
BBUY CBOEI BBICOKOI 3JIEKTPOIIPOBOIHOCTH, BBICO-
KOH TEIIONPOBOTHOCTH, MEXaHMIECKNX I MATHUTHBIX
CBOICTB.

DacTHYHAS NPOBOAANIASA MJIEHKA HA OCHOBE HAHOYA -
ctui cepedpa (RU 2678048 C2)

DnacTuyHasg QJICKTPOHUKA IMPUBJICKACT 0OOoJIbIIOM
HNHTEPEC HAYKMU WU MMPOMBIIIJICHHOCTH. DTOT HOBBIN

KJIaCC 3JEKTPOHUKU MMEET MOTEeHIMaJbHOE TTpUMe-
HEeHMEe BO MHOTMX OO0JIACTSX, TAKUX KaK 2JIaCTUYHAas
CEHCOpHas Koxa JJIs pOOOTOTEXHUYECKUX YCTPONCTB,
HOCHMasI 3IeKTPOHUKA TS (PYHKIIMOHATLHOM OJCXKIHI,
2JIACTUYHbIE TATYMKU U TUOKUE JIEKTPOHHbBIE AUCTUIEN
[2]. BDmacTMYHOCTL MaTepHUaIOB OCOOEHHO XelaTeIbHa
B 2JIEKTPOHHBIX YCTPOMCTBAX, KOTOPbIE TOJXKHBI Ha-
XOJUTBLCS B KOHTAKTE C TEJIOM YeJl0BeKa WM COMpU-
KacaTbCs ¢ ICKPUBJICHHBIMU MTOBepXHOCTIMHU. OMHAKO
CTaHAApTHbIE 2JIEKTPOHHbBIE YCTPOUCTBA OOBIYHO U3T0-
TaBJIMBAIOT U3 XKECTKUX MaTEepUaJioB, KOTOPbIE HE CIO-
COOHBI K pacTSIKEHUI0, CTU0AHUIO U CKPYYMBAHUIO.
DacTYHasI TIPOBOASIIIAS TUICHKA COMEPKUT MHOXKE -
CTBO OTOX KEHHBIX HAHOYACTHUI] MPOBOISIIETO METaJLIA,
B YaCTHOCTH, cepeOpa, HaHeCEHHBbIX Ha cyocTpar. [1po-
BOZISI1IA8 TUIEHKA MTOJlydyeHa JUCTIEpTUpOBaHEM MHOXe-
CTBa HAHOYACTUIL MPOBOJSAIIETO MeTaJlJla, B YACTHOCTHU
cepebpa, c opraHoaMUHOM B CMELLIAHHOM OpPTaHUYeCKOM
pacTBopuTese, coaepKalleM rekcaaekaH, ¢ MoJaydeHueM
KOMITO3UILIMU YEPHWUJI C HAHOYACTULIAMU MTPOBOISIIIIETO
MeTajula 1 HAHECEHUEM CJI0S1 KOMIO3UIIMU YEPHUJI C Ha-
HOYaCTULIAMU Ha TOBEPXHOCTh 2JIACTUYHOTO cyOCcTpara,
C pacTBOpEeHHUEM, 10 MEHbIIIe! Mepe, YacTu cyocTparta
U OTXWTOM YKa3aHHOTO cjiosl. [1pu 2TOM 351aCTUYHBIM
cyOcTpaToM SBJeTCS MOAUMULIIMPOBAHHBIN CIOXHBIM
noaudgupoM noguyperad. TeXxHu4eckuit pe3yabrar —
obecrieueHe 2JIACTUIHON TTPOBOASIIEH MIeHKH, 00-
JIajaroleit mepBoit MpoOBOAUMOCTBIO, CBSI3aHHOI ¢ (hop-
MO TIPOBOSIIEH TIJIEHKU B OTOXXKEHHOM COCTOSIHUM,
1 BTOPOW MPOBOJAUMOCTBIO IMPU PACTITUBAHUY TIJIEHKU,
110 MEHbIIEN Mepe, B OAHOM HAaNpaBJIeHUN OTHOCUTEb-
HO )OPMBI B OTOXK;KEHHOM COCTOSIHWM, TIPUYEM BTOPast
MPOBOAUMOCTD OOJIblIIE, YEM MEpPBasi MPOBOAUMOCTb.
CepebpstHas TUIEHKA 00J1a1aeT IIPEeBOCXOMHOM aare3neit
K cyOCcTpaTy — mocjie UCIIbITAHUS Ha UCTUPAHUE TO-
BPEXIEHUI He ObUIO WJIM OHU ObLIM HEOOJIbITUMU.

Cnoco6 moJyJeHHsI CIIEYEHHOTO TBEPIOIO CILIABA
(RU 2679026 C1)

M306peTeHne OTHOCUTCS K MOPOIIKOBOM MeTall-
JIypTHHY, 2 UMEHHO K CIICYCHHBIM TBEPIBIM CIIaBaM,
1 MOXET OBITh MCIIOJIb30BAaHO ST M3TOTOBJICHUS MH-
CTpyYMeHTa 00pabOTKM METaJUIOB pe3aHUeM, JaBIICHU-
€M, a TaKKe IUIST MaTePUAIOB, pabOTAIONINX B YCIOBHUSIX
abpasuBHOTO M3HOCa [3]. B ocHOBY M300peTeHUs MO-
JIOXEHa 3aJadya MOBBIIICHUS (PU3UKO-MEXaHNICCKIX
1 9KCIUTyaTallMOHHBIX XapaKTepUCTUK TBEPIOTO CIIaBa
3a CYET MOBBILIEHUSI OMHOPOIHOCTU MUKPOCTPYKTYPHI,
IIPEeIOTBPAIICHIUS MHTCHCUBHOM peKpUCTAUIM3AINN
KapOMITHOTO 3¢pHA 1 CHIDKCHUSI KOHTJIOMEPUPOBAHUS
HaHOYaCTHUILL A1203.

Cr10c00 TTOTyYeHUS CIIEYCHHOTO TBEPHAOCILIaBHO-
ro MaTepuaja Ha OCHOBE KapOmma BoJib(hpaMa BKIIO-
YaeT MPUTOTOBJICHNUE IIIUXTHI, COMepKaIIeii TTOPOIITKI
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KapOuga BoJib(hpaMa, KoOajbTa 1 HAHOMOPOIIKOBYIO
Io0aBKy, ee TIpeccoBaHUe U CrieKaHue. B kauecTBe Ha-
HOIOPOIIIKOBOM 100AaBKU MUCIOJb3YIOT HAHOMOPOILIOK
amoMuHYS. 1IIMXTy TOTOBST IyTeM CMEIIMBaHUS YIIO-
MSTHYTO# MOOABKU B 3TWJIOBOM CITUPTE IIPH ITOMOIIN
YIIBTPa3BYKOBOTO TUCIICPTUPOBAHUS M TTOCTICIYIOIIETO
BBEACHMSI B TIOJIYYCHHYIO CYCITCH3HUIO TTOPOIIKOB Kap-
6una Boiabdpama n Kobdanbra. CriekaHue TTOJTydeHHOM
IIMXTHI TIPOBOIAT B IBa dTalla, HAa IIEPBOM M3 KOTOPHIX
crnekaHue BeayT npu Temmeparype 550°C ¢ obecrieue-
HIEeM 00pa30BaHMS TUCTICPCHO-YITPOUHSIOIINX YaCTHI]
oKcHaa aIIOMUHUS U3 HAHOYACTUI] aIIOMUHUS, a Ha
BTOpOM — mipu Temriepatype 1370°C ¢ obecrieueHUEM
OKOHYATEJILHOTO CTIcKaHMs. cIiepcHbIe BKITIOUCHMS
HAHOPa3MEPHOTO oKcuaa amoMunus Al,O, npenoTspa-
IIAIOT MTHTEHCUBHYIO PEKPUCTAIUIM3AIIAIO 3¢PeH Kapouma
BOJIb(hpaMa, CIIOCOOCTBYIOT (hPOPMUPOBAHUIO U COXpaHe-
HUIO (hparMEHTApHO HAHOCTPYKTYPHUPOBAHHOTO TBEPIO-
CITIABHOTO KOMITO3UITMOHHOTO MaTepHraIa, TTOBBIIICHUIO
OIHOPOTHOCTHU CTPYKTYPHI ¥ KOMITIIEKCA TIPOYHOCTHBIX
CBOIMCTB KOMITO3UTA.

Crioco0 (hyHKIIHOHAIM3AMNH IIOBEPXHOCTH I€TOHAIIN -
onnbix HaHoaima3oB (RU 2676975 C2)

HetoHanmoHHbIe HaHOaMMa3bl (IHA), cuHTe3u-
pyeMble U3 B3PbIBYATHIX BEIIECTB B TPOMBIIUIEHHBIX
MacITadax, HaxomsT Bce 6oJiee IMPOKOe ITPaKTUIECKOe
npuMeHeHne. B ¢BsSI3M ¢ MaJIbIM pa3MepoM KPpHUCTAIIIIOB
JHA (4—6 HM) 1 BBICOKOI yI€IbHOM IIOBEPXHOCTHIO Ha-
HOaJIMa3HOTO MaTepHrala XUMHIECKHII COCTaB TTIOBEPX-
HOCTU OKa3bIBAET pelllarolliee BIUgHNE HA MOBEAEHUE
JAHA B pa3In4yHBIX TEXHOJIOTUUECKUX TIpolieccax. B cBs-
3H ¢ 9TUM BO3HMKAET ITpo0IIeMa HaTpaBIeHHON XIMIIe-
cKoif MomuduKaun mosepxHocT JJHA (xumumdaeckas
IpUBUBKa (PYHKIIMOHAIBHBIX ITOBEPXHOCTHBIX TPYITI).
M3BecTHO, 4TO (hTOPHUPOBAHNUE YITICPOTHBIX MATePUAJIOB,
BKJTIOUAs aJIMa3HbIe MaTepUallbl, SIBJISICTCS HanmboIee
3 GEKTUBHBIM METOIOM MOAN(MUKAIINY 1 YIIPABICHUS
X QU3NKO-XUMUIECKUMHU cBolicTBaMu. DTOpmpoBaHe
TOBEPXHOCTU aJIMa3HBIX TTOPOIIKOB IMPUBOIUT K YIIyd-
IICHUIO TPUOOJIOTMUECKIX CBOMCTB, IIOBHIIIICHUIO YCTOM-
YMBOCTH XUAKUX cycrien3uit JJHA [4].

Texauueckoit 3amadeif HaCTOSIIETO N300PETCHUS
SIBIISICTCST CO3aHMe CITocoba (PYHKIIMOHATN3AIINH T10-
BEPXHOCTH JICTOHALIMOHHBIX HAHOAJIMAa30B IIyTEM ¢
(TopupoBaHus, 00ECIICUNBAIOIIETO NCKITIOUCHIE HE00-
XOIUMOCTH MCITOJTH30BAaHMS PATUAIMOHHON 00pabO0TKI
¥ TIOBBIIIICHUE CTEITIEHN OMHOPOTHOCTH (PYHITMOHAIN3A -
uu nosepxHoct JIHA. YkazaHHble LIeJ U JOCTUTAIOTCS
TepMOXUMUUECKOI 00paboTkoii mopoika [JJHA B ogHO-
pomHoiT cMecH ¢ moporkoM [IT®D mpu TemmepaType
420—500°C 10 TTOJTHOTO pa3IoKeHUS TToIuTeTpadpTOp3-
tiiieHa (ITTM3), a TakKe UCIIOTb30BAaHUEM CMECH TP
colep>KaHUM MopoIika HaHoanMmasoB 20—35 Bec.%. Iox,

TEPMOXUMUIECKOI 00padOTKOI B TaHHOM TEXHUIECCKOM
pellIeHUN Toapa3yMeBaeTcsl mporpeB nopoika JIHA
B IIPUCYTCTBUM ITEPBUYHBIX ITPOIYKTOB (paInKaJIOB)
TepmopasiioxeHus [ITOD.

Kommno3nms 1719 cKiienBaHus MeTAIMIECKHX W3 IeJTHii
(RU 2678063 C1)

M3o0peTeHure MOXeT ObITh UCITOJIb30BAHO B 00JIaCTH
MAaIIMHOCTPOCHUS U PEMOHTA TeXHNKHU. KomIto3numus
IIJIsSI CKJIEMBAHUSI METAJUTMICCKUX M3ICITUIA COOEPKUAT
KOMITOHEHTHI TP CJIEAYIOLIEM COOTHOIIEeHUH, Mac. %:
aHa’poOHBIN TepMeTK AH-111 — 98,3—99,1; Hamo-
HUTENIb: HaHOMopo1IoK amomuaus 70 — 0,7—1,3, HaHO-
nopoiok Meau 70 — 0,2—0,4. ObecnieynBaeTcs COKpa-
IIeHNEe BPeMEHHU OTBEPKICHUS KIICEBBIX COCTMHECHUA,
YBEJIMYCHNUE JOJITOBEYHOCTH KJICEBBIX COCIMHEHUI TIPH
IUKITICCKOM HaTrpy:KeHUN. AHA3POOHBIC TEPMETUKH
MIPEICTABIISIOT COO0T MHOTOKOMITOHCHTHBIC XXUIKIEC
COCTaBBI, CITOCOOHBIC IJIUTCIBHOE BpeMs XPaHUTHCS
0¢3 M3MEHEHMST CBOMCTB U OBICTPO OTBEPXKIATHCS TIPU
OTCYTCTBUH B3aMMOICHCTBHUS ¢ KMCIOPOIOM BO3IyXa.
OCHOBOIT aHaPOOHBIX TEPMETUKOB SBJISIIOTCST TIOJTH -
MEpU3allMOHHO CIIOCOOHBIC COCTMHEHUST aKPUIOBOTO
psima, Jaie BCero TMMeTaKpUIOBEIC S(UPHI TTOJTHATKI -
JICHTJIIUKOJICH, TSI KOTOPBIX XapaKTepHa BICOKAsS CKO-
POCTB IIPEBPAICHUS B TPEXMEPHO-CIITUTHIC TIOJTUMEPHI.
B coctaB aHa3pOOHBIX TEPMETUKOB BXOMIST TAKKE MHTH -
Oupylonme 1 THALMNPYIOIINE CUCTEMBI, O0ECTIeYrBa-
IOIMe IJIUTEIFHOE XpaHeHNEe TePMETUKOB M OBICTPOE
OTBEPXKICHUE B M3ICIHUIX, pa3IMIHBIC 3aTYCTUTEIN,
MoanUKaATOPhl, KpAaCUTEIU U IpyTrue 100aBKu [5].

Crioco0 u3roToBJieHHsS XeMOPE3HCTOPA HA OCHOBE HA-
HOCTPYKTYP OKCHIA KOOAJIbTA 3JEKTPOXUMUYECKHM METO-
oM (RU 2677093 C1)

M3006peTeHne OTHOCUTCS K 00JIaCTU CEHCOPHOI TeX-
HUKW M HAHOTEXHOJIOTHUIA, B YaCTHOCTH K pa3paboTKe
ra30BBLIX CEHCOPOB XeMOPE3UCTUBHOTO TUIIA, UCITOJIB3Y-
€MBIX [UIST IeTeKTUpoBaHus Ta3oB [6]. Criocob M3rotos-
JIEHUS XeMOpe31CTopa Ha OCHOBE HAHOCTPYKTYP OKCUAA
KOOaIbTa 3JIEKTPOXMMUYECKIM METOIOM XapaKTepu3y-
eTCd TeM, YTO B EMKOCTH, 000PYIOBAHHOM DJIEKTPOAOM
CpaBHEHUWS W BCIIOMOTATEJIBbHBIM 3JIEKTPOJIOM, 3aTI0J-
HEHHOI 3JIEKTPOJINTOM, COIePKAIIM HUTPAT-aHUOHBI
1 KaTUOHBI KOOAIbTa, HAHOCTPYKTYPHI OKCHIA KOOaIbTa
OCaXIAIOT Ha IUDJIEKTPUUECKYIO TTOUIOXKKY, 000pYI0-
BaHHYIO TTOJIOCKOBBIMM 2JIEKTPOJAMU, BBITTOTHSIOIINMI
pOJIb paboyYero aJIeKTpoaa, IyTeM MPUJIOKEeHUS K pa-
004eMy BJIEKTPOAY MOCTOSTHHOTO 3JIEKTPUYECKOTO MO~
tennmaina ot —0,5 1o —1,1 B oTHOCUTeNTbHO BJIeKTpoaa
cpaBHeHUd B TeueHne 0,5—5 MUH U TIpU TeMIiepaType
syiekTposmTa B quaraszone 20—80°C, mocie 4ero moj-
JIOXKY C OCaXXJIEHHBIM CJIOEM HAaHOCTPYKTYpP OKCHIa
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KO00aJIbTa TIPOMBIBAIOT TUCTUUIMPOBAHHOM BOIOM 1 BBI-
CYIIVBAOT IIPY KOMHATHOI TeMItepaType. M300peTeHne
obecrieunBaeT BO3MOXHOCTD CO3IaHUSI XeMOpe3ncTopa
Ha OCHOBE HAHOCTPYKTYpP OKCHIa KOOATbTa 3JICKTPOXHU-
MHWYECKIM METOIOM C HU3KOM Ce0eCTOMMOCTEIO B OTHO-
3TAITHOM TEXHOJIOTMYECKOM IIpoliecce.

Crnioco0 mosryuennsi 2d KpiCTALIOB KapOuia KpeMHHUS
anexkTpoummnyiabcHbiM MeTonoM (RU 2678033 C1)

M300peTeHre OTHOCUTCS K 00JIaCTM HAHOTEXHO-
JIOTUM ¥ MOXET OBITh MCITOJIb30BAHO IS TIOTYICHUS
HAHOKOMITO3UTHBIX MAaTePUAJIOB IISI HAHORJICKTPOHN -
KU IJIST CO3MAHNS NICTOYHUKOB ITMTAaHMSI, PAOOTAOIIINX
B OKCTpEeMaJIbHBIX YCIOBUSIX. YHHUKAJIbHEIC CBOCTBA
HaHOMAaTepHaJIOB OIPEICIITIOTCS X pa3MepPHOCTHRIO. Pa-
Hee 2D cTpyKTypaMu IIpeHeOperain, ITOCKOIBKY CUNTA-
JI HEBO3MOXHBIMH, HO TIOCJIe co3maHus rpacdeHa 2D
CTPYKTYPHI 3aHSUIM BaXKHOE MECTO CPEIW MaTepUalioB
¥ TTIOIBEPIIINCH M3YUCHUIO 10 BceMy Mupy. Beckope 110-
cJIe TIorydeHus TpadeHa MeXaHMIEeCKUM PacCIIOCHUEM
OBLIH ITPEIJIOKEHBI CITOCOOHI €T0 ITOTYJYCHHS OCAXKICHU-
€M U3 I1apa U TepMUYECKUM pa3jioxXeHueMm [7].

3amaveii HaCTOSIIETo M300peTeHUS OBIIa pa3pa-
60TKa criocobda popMUpoBaHUS U30IMpOBaHHOTO 2D
KpHCTalIa KapOraa KpeMHUST Ha OCHOBE METO/Ia OpUEH-
THPOBAHHOTO pa3pyiieHNs SiC Mo TIOCKOCTSIM CITasTH-
HocTH. B HacTosmeM n300peTeHNM NUCTIOIb30BaH METO
OPUEHTHPOBAHHOTO pacciocHUsA. B maHHOM crocobe
OCYIIECTBJICH MEPEeX0l OT MAKPOTEXHOJIOTUH K MUKPO-
1 HAHOTEXHOJIOTHH.

TexHmyecKNM pe3yabTaTOM U300PETCHUS SIBIISICT-
¢Sl TIOJIy9eHNE M30JIMPOBAHHBIX 2D MOHOKPHCTAIIIOB
Kapouna KpeMHus TommHoi 10—50 uM. TexHnaeckuii
PE3YIIBTAT JOCTUTACTCSI TEM, UTO B CITOCOOE TTOTYUYCHUS
2D cTpyKTyp KapOmma KpeMHUSI Ha 3JICKTPOI 13 MOHO-
KPUCTAJUTMIECKOTO KapOouaa KpeMHUS TIOTASTCS BBICO-
KO€ UMITYJTbCHOE HaMIPsLKEHUE, TIPH 3TOM MOHOKPHCTAIIT
paspyiraeTcs ¢ odpasoBaHueM 2D CTPyKTyp, KOTOPBIC
OCaXXIaroTCs Ha TTOBEPXHOCTh MpueMHUKa. OTaeneHne
CJI0EB OT KPHCTAJIIA TI0 TUTOCKOCTH CITATHHOCTH TIPOMC-
XOIUT IIPU BO3ACHCTBUN UMITYJIBCHOTO 3JIEKTPUIECKOTO
I10JIs1 BBICOKO# HamnpskeHHOCTH (cBbilie 106 B/cM) ¢ UM-
MyJIbCAMU MPOJOJKUTETHLHOCTHIO 10—20 MKC cO CKBaXK-
HocThio 3—20. [TocnoitHoe paccioeHne ¢ TOBEPXHOCTU
MOHOKPUCTAJJIa KapOouaa KpeMHHUS TIPOUCXOINUT TIPHU
HOpMaJbHBIX yermoBusx (298°K, 105 I1a) Ha Bo3myxe,
TI03TOMY He TpeOyeTCsT cO3MaHMe 3aKPhITOTO peakTopa.

Cnocob mosrydeHHs] HAHOMOPUCTHIX MOJUMEPOB
(RU 2676765 C1)

MN300peTeHre OTHOCUTCSI K CIOCOOY TIOJTyYEeHUS
HAHOMOPUCTHIX ITOJMMEPOB C OTKPBITHIMH ITOPaMMU,
KOTOPBIC MOTYT OBITh MCITOJIb30BaHbI B IIPOM3BOICTBE

MOPUCTBIX TTOJUMEPHBIX U3NEJINI, TAKMX KaK TUJIEHKH,
GUIbTPBI, MEMOpPAHBI U IPyTHE ra30MPOHUIIAEMbIE Ma-
tepuanbl [8]. Crtocob BKITIOUAET CTaaAuM OJHOOCHOM
WA IBYOCHOM BBITSIKKHU ITOJTMMEPHOTO U3IENNs B (pU-
3UYECKM aKTUBHOM XUAKOU cpeae, odecneunBaroleit
cMauyMBaHWE MOBEPXHOCTU U3NEIUS U (hOPMUPOBAHUE
MOPUCTON CTPYKTYPHI, C MOCeayolIel TepModuKca-
Huei u3nenust B (pu3nuecKyu aKTUBHOM XKUIKOM cpefe.
Ilpuyem ynaneHue cpelnbl OCYLIECTBIISIIOT TTOCHIE Tep-
MOMhUKCAIINN TIPU YACPXKAHUU U3ICIUs B HATTHYTOM
coctossHuU. [TonydyeHHbIe HAHOTIOPUCTbIE MOJUMEDPDI
Ha OCHOBE aMOP(HBIX CTEKJI000pa3HbIX WU KPUCTaJ-
JIMYECKUX MOJIMMEPOB XapaKTePU3YyIOTCs MOBLILIEHHOM!
00BEMHOI MOPUCTOCTHIO U MAPOTTPOHULIAEMOCTDIO.

3agaBIsIEMBIil CTOCOO MOXKET OBITh peaan30BaH
Ha J1I000M M3BECTHOM, MPUMEHSIEMOM B MPOMBILIJIEH-
HOCTH 000PYAOBAHUM JIJISI OPUEHTALIMOHHOM BBITSIXKKU
MOJIMMEPHBIX U3/ICJINI, CHAOXKEHHOM CpencTBaMu, 00e-
CIICYMBAIOIINMH KOHTAKT IOBEPXHOCTH U3IETINS ¢ (PU-
3UYE€CKU aKTMBHOW Cpenoii, HalmpuMep, MOCPeaCTBOM
MOTPYyXXEHUS B paCTBOP WJIM OPOIIEHUS TTOBEPXHOCTHU
U3Ienns yKazaHHoOM cpenoii. [1pu aTom atamn Tepmo-
dukcanum B GU3NIECKN aKTUBHOI cpee MOXET ObITh
peaqu3oBaH MOCPEACTBOM, HallpUMeEp, MOrPYyKEHUS
B XUJKYIO Cpely WM JIOOBIM IPYTUM U3BECTHBIM Me-
TOAOM, 00€CTIEeYMBAIOILIMM KOHTAKT MOBEPXHOCTU U3/E-
Jms co cpenoit. Ha atanax BBITSIKKM U TepMO(UKcalluu
MOKET ObITb UCITOJIb30BaHA (DU3NYECKU aKTUBHAS Cpela
OIIHOTO COCTaBa WJIM Pa3HBIX cocTaBoB. OOpa3ell BeIICp-
JKMBAIOT B Cpefie B Mpoliecce TepModuKcaluy B TeYeHUE
BpeMeHU, 00ecIeurnBalolIeM er0 paBHOMEPHbIN MPOrpeB
Mo BceMy o0beMy. BpeMsi paBHOMEpHOTO Iporpena 3a-
BUCUT OT UCIIOJIb3YEMOTO 000PYIOBaAHMSI.

Cnoco0 moJsiydyeHus JaTepajbHBIX HAHOCTPYKTYP
(RU 2676801 C1)

WN300peTeHne OTHOCUTCS K 00JIaCTU TIPUMEHEHUS
HAHOTEXHOJIOTUH JIJIsI TIOJIyYeHUSI Crien(pUIecKuX Ha-
HOCTPYKTYP, MCHOJIb3YEMBbIX B pA3JIMUHBIX 00JIACTSIX TEX-
HUKM, B TOM YMCJIE U IJIS LIeJIeli MAaHUITYJISILIMU C OTAEIIb-
HBIMM MOJIEKYJIaMU 1 TIOJIYYEHUSI HOBBIX HAHOCTPYKTYP.

Cnoco0 TonyyeHus JJaTepaibHBIX HAHOCTPYKTYD,
B KOTOPOM MOAYJISLIMS COCTaBa HAHOCTPYKTYPbl WU
reTepOCTPYKTYPHI B JJaTepalbHOM HampaBJIEHUU OCY-
LIeCTBJsIeTCSI 0€3 MPUMEHEHUSI TeXHUKU HAHOJIUTO-
rpaduu 3a cyeT 0COOEHHOCTEN MOCIONHOI POCTOBOM
Monbl @paHKa-BaH-Iep-MepBe, B KOTOPOil IPU poCTe
OTIIEIBHOTO MOHOCJIOSI IPOUCXOAUT TAHTEHIIMAILHOE
JIBUKEHUE TPaHULL OCTPOBKOB, CTapTYIOIIMX OT HacJje-
JIyeMBIX 13 CJIOS B CJION Ne(PEKTOB, pa3InIHBIMU, Yepe-
NYIOLIMMMCS 110 3aMBICTTY KOHCTPYKIIUM HAHOCTPYKTYPhI
MaTtepuanaMu. Haciaegyemblie 13 MOHOCIIOSI B MOHOCIOM
nedeKThl KpUCTAJUIMUYECKOM CTPYKTYPHI MU MCKYC-
CTBEHHO CO3IaHHBIC 3aPOIBIIIN ONPEACIISIIOT IIEPUOINY -
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HOCTH BBIpAIIBACMBIX JaHHBIM CIIOCOOOM OTHEIBHBIX
HaHOCTPYKTYp. Crtocod pa3nmmyaeT B pOCTOBOI Moe
®panka-BaH-nIep-MepBe TpU ITOOAMOMIRL: 1) TydeBOe
IBIDKEHUE TPAHUIIBI OCTPOBKA (aHAJIOTUIHOE POCTOBOM
mone BorbMepa-Bebepa Ha ToBepxHOCTH); 2) TTapaj-
JISTBHOE CMEIICHNE TPaHUIIBI (AHAIOTUIHOE ITOCTIOM -
HO¥ Mofie); 3) TOYCUHBII pOCT TPAHUIIBI TOJIBKO 3a CUCT
3axBaTa ancopOMpyeMoil YaCTUIIBI U3TMOOM CTYIICHM.
B cirygae peanmzaiium mocaeHe MOIBI BO3MOXKHO T10-
JIy4eHHUE JIATCPATBHBIX HAHOCTPYKTYP, HE BKITIOYAIOIITX
B ce0sT 00J1aCTh 3apOMIbIIIa, CBI3aHHYIO C HACIeTyeMbIM
nedekrtom [9].

Komno3zunus ajig noxydeHus1 3JeKTPOnpoBoASIIEero
ruapo0OHOro MOKPBHITHS HA OCHOBE JIAKA C YIJIEPOTHBIMH
HAHOTPYOKamu u cnocod ee m3rorosienusi (RU 2677156
C1)

M300peTeHne OTHOCUTCS K JICKTPOIIPOBOISIIIEMY
ruaIpodOOHOMY TOKPBHITHUIO Ha OCHOBE JIaKa C YIJIe-
ponHbiMU HaHOTpyOKamMu (YHT) u cniocoOy ero u3-
rotoBieHud [10]. [TokpbITHe TIpeqHA3HAYEHO TTIaBHBIM
00pa3oM TS TTOJIMMEPHBIX U3ICTNA. DIEKTPOIIPOBO-
nsiiee THIpo@oOHOe MOKPBITHE BKIIIOYACT, Mac.d.:
TUJIEHKOOOpa3ylomuii comommumep — 7,25+8,30, o1mok-
cuamaHoByo cmoiy — 0,72+0,83, ameKTpoIrrpoBoas -
IOV HATIOJTHUTEJh, B KAUYECTBE KOTOPOTO BBICTYITAIOT
yraepoxabie HAaHOTPYOKH — 0,90--2,03. OmicaH criocod
TTOJTYYEeHUST JIEKTPOTIPOBOISIIETO TUIPODOOHOTO TI0-
KPBITHS IIyTeM HaHECEHMS COCTaBa IMOKPHITUS U T10-
CIICAYIOIIEH CYIIKOM IMPU pa3IMIHBIX TeMIIepaTypax.
TexHmueckmii pe3yabTaT — oOecIIeUYeHNE DIEKTPO-
MIPOBOMSIIETO TUAPOGOOHOTO TTOKPHITHS, XapaKTepu-
3yIOIIETocs 3HaYeHNEeM KPaeBOTO YIjla CMauYNMBaHUS
ot 106,90 mo 135,80° u ymaeabHOTO IIOBEPXHOCTHOTO
conpoTusieHust 10 16,07 Om/kB.
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INTERNATIONAL CONFERENCES AND SEMINARS - MEX/JYHAPO/HbIE KOH®EPEHLNN N CEMUHAPbI

INTERNATIONAL SEMINAR ON SUSTAINABILITY,
ECONOMICS AND SAFETY (ISSES 2019)
11-12 APRIL 2019, SZCZECIN OSTOJA, POLAND

MEXAYHAPOOHbIA CEMUHAP MO YCTOUYNBOMY
PA3BUTUIO, D KOHOMMUKE U BE3SOINMACHOCTMU (ISSES 2019)

11-12 anpena 2019 roga, LWELH, NMOJIbLUA

ISSES2019

On 11-12 April 2019 at the Training and Research Center for Renewable Energy in Ostoja by Szczecin (Poland), an
international scientific seminar entitled: International Seminar on Sustainability, Economics and Safety (ISSES 2019)
has been held. Seminar was organized by the Didactic Group of Economics, Organization and Management in Con-
struction at The Faculty of Civil Engineering and Architecture of West Pomeranian University of Technology, Szczecin
(Poland) in co-operation with Technical University of Berlin (Germany) and Lviv Polytechnic National University from
Ukraine.

Seminar was organized with support of industrial partner Betotest Polska (Szczecin, Poland) and supporting
journal - NANOTECHNOLOGIES IN CONSTRUCTION: A Scientific Internet-Journal.

This international seminar offered its participants the opportunity to engage with academics, business profession-
als and to exchange ideas through series of talks, discussions and informal gatherings. We brought together different
perspectives on global issues from various countries, to foster ideas and practices which can be applied in a global
context.

THE GENERAL TOPICS INCLUDED:
Sustainability in civil engineering,

Sustainable solutions in engineering,
Nanomaterials in engineering and environment,
Nanosafety and safety at work,

Circular economy in construction,

Economical aspects in engineering sciences.

On the first day, technical visits were carried out at partner companies and on construction sites enabling the par-
ticipants to familiarize themselves with the domestic market and business professionals. The second day was devoted
to the seminar session.

Over 30 participants representing 6 countries from Europe, Asia and Africa took part in the seminar. As part of the
ISSES 2019, a seminar proceedings containing abstracts and papers were published (ISBN 978-83-7663-282-7).
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West Pomeranian
University of Technology
Szczecin

This is to certify that

Electronic edition
«Nanotechnologies in Construction: A Scientific Internet-Journal»

provided information support

INTERNATIONAL SEMINAR ON SUSTAINABILITY,
ECONOMICS AND SAFETY (ISSES 2019)

ISSES2018

on
11-12 April 2019
at

Training and Research Center for Renewable Energy
in Ostoja by Szczecin (Poland)

Pawel Sikora, Ph.D, Chair of Organizing Committee
Faculty of Civil Engineering and Architecture
West Pomeranian University of Technology, Szczecin, Poland
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The Electronic Edition

(NANOTECHNOLOGIES IN CONSTRUCTION:
A SCIENTIFIC INTERNET-JOURNAL»
NANOBUILD.RU

Electronic edifion «Nanotechnologies in Construction: A Scientfific Internet-Jour-
naly Nanobuild.ru was established in 2009. The main aim of electronic edition «Nano-
technologies in Construction: A Scientific Internet-Journaly Nanobuild.ru is to provide
information support for the process of invention and application of science intensive
technologies (mostly nanotechnological products) in construction, communal and
housing services, joint areas (industry, power et al.).

Every issue of electronic edition «Nanotechnologies in Construction: A Scien-
tific Internet-Journaly contains the information about advanced materials and tech-
nologies which are already in use or are about to appear at the market in the near
future. That is of great interest for many specialists.

Therefore the authors and the edition’s readers are:
. students, lecturers, post-graduates and people working for doctor’s degree;
. scientists and specialists of research institutes and nanotechnological centers;
. heads and specialists of the institutions, organizations and factories from the
area of construction and housing and communal services;
. scientists and specialists of the industries which are adjacent to construction;

. managers and experts of the enterprises that manufacture nanoindustrial pro-
ducts.

One of the important quality indicators for journal is its correspondence to in-
ternational norms and as a result inclusion to international citation systems (data
bases).



The electronic edition «Nanotechnologies in Construction: A Scientific Inter-
net-Journaly has been included in: CA(pt) (USA); DOAJ (Sweden); EBSCO Pub-
lishing (USA); ESCI Web of Science (USA); EZB (Germany); OAJI (USA); CrossRef
(USA); ISSN 2075-8545 (online) (France); Readera (Russia); ResearchBib (Japan);
ResearchGate (USA); Scientific Electronic Library (Russia); ProQuest (USA); Ulrich’s
Periodicals Directory (USA) et al.

Each paperis assigned UDC, DOI, HTML-code. The papers are published in Eng-
lish and Russian.

The editors follow the politics of «open accessy for the published materials. To
provide maximal access to materials all issues are published at the edition’s website
http://nanobuild.ru/en_EN/; the papers (information about them) is added to cita-
tion systems (data bases).

That allows scientists and specialists all over the world to study journal’s materi-
als and to use them in their work, which includes citation.

Distribution of the journal:

1. Everyissue of the electronic edition «Nanotechnologies in Constructiony is pub-
lished in free access at the website hitp://nanobuild.ru/en_EN/

2. The papers and/or the information about them are published in citation
systems (databases): EBSCO Publishing (USA), ESCI Web of Science (USA),
ResearchBib (dnoHus), CrossRef (USA), Scientific Electronic Library (Russia),
DOAJ (Sweden) etc.

3. Theinformation about new issue which can be viewed and downloaded is sent
to companies, research and nanotechnology centers, authors, scientists and
specialists all over the world (in total 5000 addresses).

4. Information about published issue is placed at the partners’ internet-sources:
http://daaam.info; http://www.rilem.org, http://ama.com.az, http://isit.si/ac-
tivities/events-news, http://info-iae.ru, http://www.nanonewsnet.ru, http://
www.rusnanonet.ru; http://www.rae-info.ru et al.

You can find all issues and requirements to the published materials on the of-
ficial website http://nanocbuild.ru/en_EN/.

If you have any questions, please contact us by e-mail: info@nanobuild.ru
We hope for effective and mutual beneficial cooperation.

The editors of the electronic edition
«Nanotechnologies in Construction: A Scientific Internet-Journaly
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DAEKTPOHHOE U3ACQHUE

«HAHOTEXHOAOTIUU B CTPOUTEABCTBE:
HAYYHbIN UHTEPHET-)KYPHAAN
NANOBUILD.RU

DAEKTPOHHOE M3AAHME (HOHOTEXHOAOIMKM B CTPOUTEABCTBE: HAYYHbIM MHTEP-
HeT->xypHaA» Nanobuild.ru ©eiIA0 co3aaHO B 2009 roay. OCHOBHOM LLEABIO DAEKTPOH-
HOrO M3AAQHUS (HOHOTEXHOAOTMM B CTPOMUTEABCTBE: HAYYHbIM MHTEPHET-)KYPHOAN
Nanobuild.ru gBAseTCd MHAPOPMALMOHHOE ObecneyeHme npouecca CO3AAHMS
M BHEAPEHMI HOYKOEMKMX TEXHOAOTUM (MPEXAE BCETO — HOHOTEXHOAOTMYECKOM NPO-
AYKUMM) B OBAQCTU CTPOUTEABCTBA, XXUAULLIHO-KOMMYHOABHOTO XO34MCTBA, CMEX-
HbIX OTPACAEM (MPOMBILLUAEHHOCTU, SHEPTETUKM U AP.).

B KODKAOM HOMEPE DAEKTPOHHOTO U3AQHMS (HOHOTEXHOAOTMM B CTDOUTEABCTBE:
HAYYHbIM MIHTEPHET-KYPHAAN MYBAMKYETCS MHADOPMALMS O MEPEAOBLIX MATEPUAACX
M TEXHOAOTUAX, KOTOPbBIE Y>KE UCMOAb3YIOTCA MAM AOAXHbI MOSBUTLCS B OAMXKAMLLIEE
BPEMS, A 3TO BbI3bIBAET OOABLLOM MHTEPEC Y CNELMAAUCTOB.

[MO3TOMY ABTOPAMMU U YUTATEAIMM U3AQHUS GBAIIOTCH:
° CTYAEHTbI, MPeEnoAdBATEAN, ACTIMPAHTblI M AOKTOPRAHTbI BY30B;

°  y4YeHble M CMEeLMAAMCTbI HOYYHO-MCCAEAOBATEALCKMX MHCTUTYTOB M HOHOTEXHO-
AOTUYECKMX LLEHTPOB;

. PYKOBOAMTEAM U CNEUMAAUCTbI YYPEXKAEHMU, OPTAHU3ALMM M NPEANPUITIM
CTPOMUTEABHOTO KOMMAEKCA U XXUAMLLIHO-KOMMYHOABHOTO XO39MCTBQ;

° y4€HbIE N CNEUMNAANCTbl CMEXHDLIX CO CTROUTEABLCTBOM OTpOCAel;I,'

°*  PYKOBOAUTEAM U DKCMEPTbl CPUPM-TIOOMIBOAUTEAEM MPOAYKLIMKM HAHOMHAY-
CTpUM.

OAHMM 13 BOXKHEMLLIMX MOKA3ATEAEM KAYECTBA XXYPHAAQ 4BASETCH COOTBETCTBUE
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Abstract: The nanotechnologies applied in engineering will increase its energy efficiency. The use of nanomaterials will make it
possible to reduce costs. Currently, the search for nanomodified materials is relevant for the construction industry. Various carbon-
containing structures are used as nanodispersed modifiers. Taunit has been selected as carbon nanomaterial. This nanomaterial is
packaged multilayer nanotubes with a conical shape of graphene layers.

To conduct this research samples of foam concrete cements have been studied. To improve the mechanical properties of the
cement stone, elongated nanoparticles with high strength were used. They reinforce cement mortar, at the same time being the
centers of crystallization and increase the strength of the nanomaterial.

In the course of experiments, carbon nanotubes «Taunit» were added to the foam concrete in the amount of 0.005-0,0005% by
weight of cement. In the manufacture of nanomodified foam concrete it is important to ensure uniform distribution of nanoparticles.
The studied cement stone chips were sprayed with Au / Pd alloy in a Quorum 150T ES vacuum unit in a 80/20 ratio. The microstruc-
ture of solid samples of cement material was investigated by means of a high-resolution auto-emission electron microscope Merlin
of CARL ZEISS.

When multi-layered carbon nanotubes of “Taunit” brand were introduced into the cement mortar, the relief microstructure of
the cement was characterized by a heterogeneous and loose structure. In the course of testing the strength of the investigated
samples, the following results were obtained: under bending loads applied to cement-sand mortar for 7 days, hardening increased
by 35%, and after 28 days — by 30%; under compressive loads, the increase in strength is 42% and 22%, respectively, relative to the
original composition without the addition of nanomodified materials.

The addition of nanodispersed modifiers to the cement stone made it possible to increase the strength of concrete and foam
concrete. Based on the obtained nanomodified foam concrete, a device for insulating pipelines has been proposed.

Keywords: thermal insulation, pipelines, nanotubes, nanomodified foam concrete, nanomaterials, Taunit, carbon nanotubes.
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Pe3stome: MpuMeHeHVIe HAHOTEXHONOI I B CTPOUTENbCTBE NMO3BOJSINT NMOBBICUTL €r0 SHEPreTUYEecKyo 3$GeKTUBHOCTL. Micnonb-
30BaHVie HaHOMaTepManoB AacT BO3MOXKHOCTb YMEHbLUNTb 3aTpaTbl. B HACTOALWMIN MOMEHT AJ19 CTPOUTESNIbHOWN OTPac/Iv akTyaseH
NMONCK HaHOMOAVOULIMPOBAHHBIX MaTepurasoB. B KauecTBe HaHOAUCNEPCHBIX MOANOUKATOPOB MPUMEHSAIOT Pa3fINYHbIE YIIepoao-
copeprkaLyme CTPyKTypbl. Bbibpanv pasHOBMAHOCTb YriepofHOro HaHoMaTeprana, Kak «TayHuT». TOT HaHOMaTepuan npeacTaBnaeT
co6oli NakeTNPOBaHHbIE MHOTOCSIOMHbIE HAHOTPYOKM C KOHMYecKol dopmoli rpadeHOBbIX ClI0EB.

[nA BbINONHEHMA UCCNefOBaHUN pacCMOTPeHbl 06pasLbl LeMeHTOB neHobeToHa. Ana ynyuweHnsa GUsmko-mexaHnyeckmx
CBOWICTB LIEMEHTHOIO 06pasLia NPVMEHWSIN HaHOYACTULbI BBITAHYTON $GOPMbI, KOTOpble 06/1aAaloT JOCTaTOUYHO BbICOKOI MPOYHO-
CTbl0. DT YaCTULIbl aPMUPYIOT PaCcTBOP LieMeHTa, OAHOBPEMEHHO ABJIAIOTCA LIeHTPaMy KPUCTalIM3aunm 1 yBENMUMBaLOT MPOYHOCTb
HaHOMaTepwuana.

B npouecce npoBefieHUs SKCNEPUMEHTOB B NEHOOETOH 106aBUN yriepoaHble HAHOTPYOKU «TayHUT» B 06beme 0,005-0,0005%
OT Macchbl LieMeHTa. [Mpy N3roToBReHN HAHOMOANOULIMPOBAHHOTO NEHOOETOHa BaXKHO 0becneunTb paBHOMEPHOE pacnpeneneHne
HaHouacTul,. Miccnelyemble CKOJbl LLEMEHTHOTO KaMHs Hanbinsny cnnasoM Au/Pd B BakyymHo yctaHoBKe Quorum 150T ES B co-
oTHoLweHnn 80/20. MMKPOCTPYKTYpbl TBEpAOTENbHBIX 00Pa3LoB LIeMEHTHOrO MaTepurana nccnefoBany ¢ NPUMEHEHEM BbICOKO-
pa3speluatoLLero aBTOSMUCCOHHOTO 3NIEKTPOHHOTO MUKpockona Merlin komnanun CARL ZEISS.
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Mpv BBEAEHVV MHOTOCTTOMHbBIX YTIEPOAHbIX HAHOTPYOOK MapKm «TayHUT» B LLleMEHTHbIV pacTBOp penbedHas MUKPOCTPYKTypa
LieMeHTa oTnMyanacb HEOLHOPOAHO U PbIXOW CTPYKTYPOI. B npouecce ncnbitaHA Ha NPOYHOCTb UCC/ieayemblix 06pa3LoB Obinnv
nonyyeHbl cnegytoLme pesynbraTbl: NPU N3rnbatoLLMx Harpy3kax LLeMeHTHOro pacTBOpa nocsie 7 CyTOK NpoLecc 3aTBepheBaHms
nosblcunca Ha 35%, a nocsie 28 cyTok — Ha 30%; Npu CKUMAIOLLMX Harpy3Kax NpoLecc yBenyeHns npovHocTy coctasun 42% n 22%
COOTBETCTBEHHO, MO OTHOLLUEHNIO K NMepBOHaYaibHOMY COCTaBY LieMeHTHO-Mec4YaHoro pacteopa 6e3 gobasneHna HaHomoandULM-
POBaHHbIX YacTuL,.

[Jo6aBneHue B LLeMEHTHbI KaMeHb HAHOAUCNEPCHbIX MOANGUKATOPOB NMO3BONMO YBENNUYNTL MPOYHOCTb 6ETOHOB 1 NeHobeTo-
HoB. Ha ocHoBe nonyyeHHOro HaHoMoAUGULIMPOBaHHOIO NeHo6eTOHa NpeAnaraeTca yCTPOMCTBO TeNon3onALMy Tpy6onpoBoAos.

Knroyesvole cioga: Tennonsonauyus, Tpy6onpoBof, HaHOTPy6OKa, HAHOMOANGULIMPOBaAHHBIV MEHOGETOH, HAHOMaTepuranbl,
TayHWT, yrnepofiHble HAHOTPYOKH.
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BBEJIEHUWE

B cTponTenbcTBE HAHOTEXHOJIOTUH — 3TO TEXHOJIO-
TUIECKIE PEIICHMS, TTO3BOJISIONINE YBEITNIUTD SHEPTe-
THIECKYI0 3¢ (GEeKTUBHOCTH KOMITJIEKCa 1 YMECHBIIIUTD
3aTpaThl 3a cUeT IMIpUMeHEeHUsT HaHoMaTepuajoB. Mc-
MOJIb30BAaHUE TPAAULIMOHHBIX TEXHOJIOTMIA 32 OCJIEAHUE
IECSITUICTHUS B CTPOUTEIIFHOI OTPACTN Y3Ke MCUePIIAIO
CBOU BO3MOXKHOCTH, ITO3TOMY BOCTPEOOBAaHBI HOBBIC
WHHOBALIMOHHBIC pellecHMsI. BHenpeHne CoBpeMeHHBIX
HAHOTEXHOJIOTUIA TTO3BOJINT ITOBEICUTH 3(D(HEKTUBHOCTH
cTpouTenbcTna [1..4].

HanoTexHoIOTHS — 3TO CO3MaHNe U UCIIOIb30BaHTE
MaTepHuayioB, CUCTEM U YCTPOMCTB, B KOTOPBIX CTPYKTypa
peryimpyeTcsl B HaHOMETPOBOM MHTEpBalle, T.¢. B pa3-
Mepe aTOMOB, MOJIEKYJI U HAAMOJIEKYJISIPHBIX 00pa30-
BaHwuii [5, 6].

1. Beioop HaHOMOIMGUIMPOBAHHO T00ABKH

7 CTpOUTeIbHOM OTpacii B HACTOSIIINI MOMEHT
WIET aKTUBHBIN MOMCK HAHOMOINU(MDUIIMPOBAaHHBIX Ma-

TepUaioB, TMPEACTABISIOMIMNX CO00I TpamWIIMOHHBIC
MaTepuajbl ¢ T00aBIICHUEM MaJIbIX YACTUIl pa3MepOM
MTOpSIIKA HECKOJIBKUX MUKPO- I HAHOMETPOB [IJIST YITyd-
IIEHUsI CBOMCTB U XapaKTepUCTUK MaTepuaios [7, 8].
Cy1iecTByeT HECKOJIBKO BUIOB HaHOI00aBOK. B kaue-
CTBe IIprUMepa HaHOIOOaBKI MOXXHO PacCMOTPETH yIJIe-
pomabiec HaHOTPYOKM (YHT) [9].

VHT npeacraBisitor co00i HUIMHAPUYECKUE TIPO-
TSKEHHBIC CTPYKTYPHI, KOTOPBIEC MMEIOT IUIMHY 10 He-
CKOJIbKUX CAHTUMETPOB U TUAMETpP TaK:Ke B IUAarIa30HE
IO HECKOJIBKUX JIECATKOB HAHOMETPOB (MMEIOTCS TEX-
HOJIOTUH, KOTOPBIC TTO3BOJISIOT CIJIETaTh UX B HUTH
pasnmuaHON WIMHEBI) [10]. DTH CTPYKTYPHI COCTOSIT U3
OJHOW MJIM HECKOJILKMX CBEPHYTHIX B TPYOKY rpade-
HOBBIX TTOCKOCTEH, OHU OOBITHO 3aKaHIMBAIOTCS TO-
JIOBKO# moycdepnaecKoit GopMbI, KOTOpast MOKET
paccMaTpuBaThCS KaK 9acTh MOJICKYJIBI (DyJIepeHa.
MexaHu3m obOpa3zoBaHusI QyIIepeHOB B HACTOSIIIEE
BpeMsI TOYHO HE YCTAaHOBJICH, TIO3TOMY UMEETCSI TIPeI-
TOJIOKEHNE, YTO OHU 00pa3yIoTCs M3 aTOMOB YIJIepoa,
COCIMHSIIONINXCS B CJI0I COWICHEHHBIX IIIECTUWICHHBIX
OCH30JIBHBIX KOJIEII, a 3aTeM B KaKO¥1-TO MOMEHT CBOpa-

http://nanobuild.ru

196 info@nanobuild.ru



Nanotechnologies in Construction: A Scientific Internet-Journal
HaHoTexHonornm B cTpontenbCcTBE: HayUHbIN IHTepHeT-XKypHan

2019; 11 (2):
194-202

Nanobull

STUDY OF PROPERTIES OF NANOMATERIALS « UCCJIEJOBAHUE CBOVICTB HAHOMATEPUAJIOB

YUBAIOIINX 3TOT CJIOM B TOT MJIX MHOW MHOTOTPaHHUK
[11...17].

Hns mpoBeneHUs UCCIIeIOBaHUI paCCMOTPEHBI 00-
pas3mbl HeMEeHTOB MeHoOeToHA. C LeIblo YIydIIeHUS
MeXaHMYeCKIX CBOMCTB IIEMEHTHBIX KaMHelt 0oJiee pa-
UOHAIBHBIM SBJISICTCS] KCTIOJIB30BAHNE BBITSIHYTHIX Ha-
HOYACTHII, KOTOPBIC XapaKTePU3YIOTCS BBICOKOI ITPOU-
HOCTBIO, THEPTHBIMU CBOMCTBAMU K IIIEJI0YaM U KMCJIO-
TaM. JlaHHbIC HAHOYACTHIIHI aPMUPYIOT IIEMEHTHO-TIEC-
YaHBI pacTBOP M CTAHOBATCS KPUCTAITU3ALIMOHHBIMU
LHEeHTpaMHU, B UTOTE MaTepHal YBEIMUNBACT IIPOTHOCTE.

Hanomarepuaisl 1 HAHOYACTHUIIBI IMEIOT KOMILIEKC
(pr3UIeCcKNX, XUMUIECKUX CBOMCTB M OMOJIOTMIECKOE
IEeUCTBHE, KOTOPHIC Yallle BCETO PamrKaabHO OTJIMYa-
FOTCS OT CBOIMCTB M JCHCTBUS 3TOTO BEIIECTBA B BUIE
MaKpPOCKOIMMYCCKNX AUCTICPCHUI MU CIUIONIHBIX (ha3s.
HanoMmarepuaibl 06/1agaloT O9eHb BRICOKOM YICTHHOM
TOBEPXHOCTHIO (TIpM pacyeTe Ha eAUMHUILY MACChI), TO
€CTh 00J1aTaI0T CBOMCTBAMU BBICOKO3(M(PEKTUBHBIX all-
COpOECHTOB M3-3a NX BHICOKOI alCOPOIIMOHHOI €eMKOCTH,
XUMHMYECKOM peaKIIMOHHOM CTIOCOOHOCTH M KaTaJTUTH-
YECKUX CBOWCTB.

HaHogacTuIrsl IMEIOT BO3MOXKHOCTH (DOPMHUPOBATH
pa3IUYHBIC CTPYKTYPHBIC CUCTEMBI (3JIEMEHTHI), MO-
TYT OBITb OMHOMEPHBIMH, TBYMEPHBIMH, TPEXMEPHBI-
MU, (ppaKTaJIbHEIMU 1 00pa30BEIBATh NX KOMOMHAIINM.
HaHoTexHOJIOTMUECcKOE TIPOCTPAHCTBO 00IamaeT pas-
MepaMH, B KOTOPBIX IIPOUCXOIST TaKWe STBICHUS KakK:
CaMOOpPTaHM3AIINsl, CHHePTeTHIECKOe B3aMMOICCTBIE
M3MCHSIONIMXCS DJIEMEHTOB. MeTpruecKnit aramna3oH
HaHOIIPOCTpaHCTBa HaxomuTcs B mpeneiax 0,5—100 am
[18].

2. Momudukanusi IeMEHTHOTO KAMHS YTIJI€POTHBIMH
HAHOJ00aBKaMH

st MomuUIIMPOBAHUST CTPYKTYPHI IIEMEHTHBIX
KaMHe#l HaHOpa3MEPHBIMU YaCTUIIAMU ITPUMEHSIOTCS
IIBa HAIIPaBJICHMSI:

Tabauua
ITapameTpsl yriepoaHoro Hanomatepuaia «Taynur»

— LEeJIEHANPaBJICHHBIN MIPOLIECC BBIPALLMBAHUS B TBEP-
IIEIOIIe-BSLKYIIEH cpene MUKPOJACTHII, KOTOPEIC He-
00XOIUMBI 1T MOTU(UILIMPOBAHUS CTPYKTYPHI IO
HaHOPa3MEpPOB,;

— TIpemBapUTENIBHBIN TIPOIIecC CMHTE3a MUKPOCKOTIN-
YeCKUX YaCTHII ¥ JaJIbHeiIIIee BBeACHNE X B OCTOH-
HBII pacTBOpP.

Yare Bcero BCTpedyaeTcs Ha ITPAaKTUKE BTOPOU Me-
TOM, OMHAKO M3-3a BBICOKOI MTOBEPXHOCTHOM aKTHUB-
HOCTU YTJIEePOITHBIX HAHOTPYOOK IIPU CHMHTE3e¢ OHU
mproopeTaroT (hopMy KOHTIIOMEPATOB M3 TIOPOIITKOBBIX
IpaHyJI, YTO BeIeT K 3aTPYIHCHUIO UX PaBHOMEPHOTO
pacmpenesieHUs 10 BCceMy 00beMy KOMIO3UIIMOHHOTO
Matepuaia. B pe3yirbrare maHHBIN IIpoliecc IPUBOIUT K
00pa30BaHMIO MaTepHalia C BBICOKOI HEOMHOPOIHOCTHIO
T10 TTIOTHOCTH, TIPOYHOCTHU U IPYTUM CBOMCTBAM.

B xavyecTBe HAHOMMCITEPCHBIX MOIU(UKATOPOB HC-
TTOJTB3YIOT PA3TMIHBIC YIIIEPOIOCOACPKAIINE CTPYKTYPHI
HanoMatepuanoB (YHM). Beiopanu Takyio pa3HOBHII-
HocTb YHM kak «TayHUT», MIPeaCcTaBIISIONIyI0 COO0M
IMaKeTUPOBAaHHBIC MHOTOCIOMHEIC HAHOTPYOKM, Me-
OIIe TIPEMMYIIECTBEHHO KOHMIECKYIO (hopMy rpace-
HOBBIX c10eB. OcHOBHBIE ITapaMeTpsl Y HM pa3HoBUI-
HocTH «TayHUT» TIpeAcTaBiIeHbl B Taom. [19...21].

I'panynsl YHM umMeror MUKpoMeTpUUeCKUE pa3Mephl
U CTPYKTYPY B BHUIIE CIIYTAHHBIX ITYYKOB YTIICPOTHBIX
MHOTOCTEHHBIX HAaHOTPYOOK.

B mporiecce mpoBeneHNST SKCIIEPUMEHTOB TTIEHOOETOH
comepkaj B CBOEM COCTaBe yIJICPOMXHBIC HAHOTPYOKM
Mapku «Tayuut» B Kosmmuectse 0,005—0,0005% ot 00-
e MacChl LIEMEHTA.

B mporiecce n3roroBeHNs HAHOMOIU(ULIMPOBAHHO-
T'O TICHOOETOHA BaXKHBIM SIBJISIETCSI 00eCTICUeHIE paBHO-
MEPHOTO paclipefeeHUsST HAHOYACTHII, SIBJISTIOIITUXCS
WHHUIIMATOPpAMU CXBaThIBaHUS 1IEMEHTa, B 00beMe Oe-
ToHa [22].

MuKpOCTPYKTYpHI 00pa3oB IIEMEHTAa MCCIeI0Ba-
JIMCH C IPUMEHEHNEM BHICOKOPA3PEIIAOIIETO SICKTPOH-
Horo mukpockona Merlin kommanuu CARL ZEISS,

IMapamerpst YHM
Bun yrue- IToBepx-
poxcozaep- Junametp Oobem TepmocTa- |HOCTh yneab- | [LnoTHoCTh
KaIero ALAVED B eHHUI npumeceii | JInmHa, MKM | OHJIBHOCTD Has reoMe- | HaChIITHASA
premmmii, uv | P P | WP JIHHA, ul ) )
MaTepuania i HM oonmii, % °C TpUYeCKasi, r/cm?
M2/t
Taynur 20—-70 5—10 no 1 2 u 6osee 1o 600 120 u 6osee 0,4—-0,6
Taynur-M 30—80 10—-20 o 1 20 u 6oItee 1o 600 180—200 0,03—-0,05
Taynur-M]] 8—15 4-8 1o 1 2 u 6onee 1o 600 300 u 6omnee | 0,03—0,05
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MpeaIHa3HAYCHHOTO TS U3MEPEHU TMHEUHBIX pa3Me-
POB MUKpOpebeda TBEPAOTEIbHBIX CTPYKTYD.

CKOJIBI HCCIIEAYyEeMBIX 00pa3IoB IIEMEHTHOTO MaTe-
puaina B cootHomeHuu 80/20 HANBLISIN cTuTaBoM Au/
Pd B BakyymHoOI1 yctanoBke Quorum 150T ES. YHu-
BepcanbHag cucteMa Q150T ES mo3BossieT paboTaTh B
pEeKMMe HAITBIICHUSI METAJUTAMU M YIJIEPOIOM, C aBTOMa-
TUYECKOI CHCTEMOI KOHTPOJIST BAaKyyMa M ¢ BOBMOKHO-
CTBIO TIPOTPAMMUPOBAHUS TSI HAITBIICHUS Pa3IMIHBIX
MaTepHaioB.

BrisiBnieHo, uto BBeneHue ogHocaoiHbIX YHT Mapku
«TayHHuT» XapaKTepHu3yeTcs IIPOILIECCOM 00pa30BaAHMSI
MJIOTHOM OTHOPOAHON 1 0oJiee MEJIKON KpucTajiue-
CKOIT CTPYKTYPHI B CPaBHEHHNH C KOHTPOJIBHBEIM 00pa3-
IIOM IIeMEHTHO-TIecYaHOTo MaTepraia. [1pu BBeneHUM
mHorocoiHbIX YHT Mmapku «TayHUT» B IeMEHTHBIN
pPacTBOP MUKPOCKOIIMYECKAsI CTPYKTYpa IIEMEHTHOTO
o0pa3siia XxapaKTepHU3yeTCs PBIXJIION M HEOTHOPOIHOMN
CTPYKTYpOii [2].

HobasieHne B IEMEHTHBII pacTBOP HAHOMMCITEPC-
HBIX MOIM(PUKATOPOB TTO3BOJISICT IIOBBICUTH IIPOTHOCTH
OCTOHHBIX 1 TICHOOETOHHBIX MaTEPHUAJIOB.

[1pu moGaBeHNN B pacTBOP LIEMEHTA YacTuIl «Tay-
HUT» IPOYHOCTHBIC XapaKTePUCTUKU IIPHU M3TUOAFOIITIX
Harpy3Kax IIeMCHTHO-TIeCYaHOI KOMITO3HIINH IT0 MCTede-
HUIO 7 CYTOK IIPY HOPMAJTHbHOM 3aTBEpICBaHNH YBEINUHN-
Batorcst Ha 35% , 1o ucteueHuio 28 cyrok — Ha 30%, npu
CKMMAIOIINX Harpy3Kax ITOBBIIICHUE €€ TPOYHOCTHBIX
XapaKTepUCTUK CTajIo paBHbIM 42% 1 22%, COOTBETCTBEH-
HO, TI0 OTHOIIICHUIO K TIePBOHAYAIILHOMY COCTaBy 0e3
IO00ABIICHNST HAHOMOIM(DUITPOBAHHBIX YACTHII.

B mpotecce MmogmduKaum meMeHTHOTO pacTBOpa
VHT na6awopaercs 6osee Meakas KpucTauindyecKast
CTPYKTYpa, 3TO OOBSICHSICT ITPOIICCC TTOBHITIICHMS TTPOY-
HOCTHBIX XapaKTEePUCTUK IIPU MCITBITAHMSIX Ha CXKAaTHE
U U3TUO MOIU(PULIMPOBAHHOTO LIEMEHTHO-TIECYUaHOTO
pacTBopa.

J715T BEITIOTHEHUST SKCIIEPUMEHTOB MCITOIh30BaJIOCh
aHAIMTUIECKOE 000pyIoBaHMe M (pyHIAMEHTAIBHBIX
HCCIIeIOBaHUI CBOMCTB HAHOCTPYKTYP U HAaHOMAaTepHra-
noB LlenTpa HaHoTexHooruit Pecmyonuku TatapcraH,
MeXIUCIUTUIMHAPHOTO IEHTpa «AHAJTUTUYECKAs MU~
Kpockonus» Kazanckoro denepaibHOro YHUBEPCUTETA,
Hay4HOIi JJabopaTopny «HaHOTEXHOIOTUN B CTPOUTEITb-
ctBe» Ka3zaHcKoro rocynqapCTBEHHOTO apXUTEKTYPHO-
CTPOUTEIILHOTO YHUBEPCUTETA.

3. Ten10u30.1UHOHHbIT MATEPHAJI C IPUMEHEHHEM HA-
HOMOIM(PHUIIMPOBAHHOTO IEHOOETOHA

[t CHUXXEHUS MMOTEPh TEIJIOBOM SHEPIUU IIPU
TPaHCIIOPTUPOBKE TEIUIOHOCUTENIEN PEKOMEHIYETCS
MIpUMEHEHNE TETUIOU30 LUK TPYOOIIPOBOIOB ¢ 106AB-
JIEHUEM Pa3IUYHbIX KOMIIO3UIIMOHHBIX MaTePUAIOB.
ABTOpBI IIpeUIaraloT UCII0JIb30BaTh B KAYECTBE TEILIO-
M30JISILIMOHHOTO MaTepuraia HAHOMOAU(ULIMPOBAHHbIIA
MOHOJIUTHbII IIEHOOETOH. B KauecTBe KOMIIOHEHTA U30-
JIILMOHHOIO MaTeprajia UCIOIb30BaHbI YIJIEPOIOCOAEP-
Xalie HaHOCTPYKTYPHI [23, 24].

Ha ocHoBe mojry4e HHOr0 HaHOMOAUMDULIIPOBAHHOTO
[eHOOETOHA IIPeIaraeTcsl yCTPOMCTBO TEIUIOU30ISLIAN
TPYOOIIPOBOAOB, KOTOPOE MPEACTABICHO Ha PUC.

A S A S A A

A A s A A A

Puc. KoHCTpYKIHMS HAHOTEILION30ISIMHA TEII0- U HeTeTpyOonpoBoaa: 1 — TpydompoBo,
2 — HAaHOMOIU()HIMPOBAHHBII MOHOJIMTHBII MTEHO0ETOH, 3 — 000J109Ka, 4 — KpeIlieHue, 5 —muacdparma,
6 — BOpPOHKA [IJIs1 MOJAYH HAHOMOAM(UIPOBAHHOTO MOHOJTUTHOTO IMIEHOOETOHA;

a) momepevyHoe ceueHne; 0) MPoI0IbHOE CedeHHe
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Terumon3osms TpyoOIIpOBOIOB HAHOCUTCS Ha TPY-
6ompoBof 1 ¥ COCTOUT M3 MOHOJIUTHOTO HAHOMOAU(PU -
IIMPOBAHHOTO ITIEHOOETOHA 2, IITACTUKOBOM 000JIOUKY 3,
KpeIUICHUST OMaTyOK! MEXKIY cO00I0 4, CITelIaJbHBIX
nradparM 3KeCTKOCTH 5, BOPOHKH TS ITOIadYl HAaHO-
MOAUMULIMPOBAHHOIO IIEHOOETOHA 6.

[Ipomecc HaHeCEHNST TETUTON3OISIIIUN 3aKITI0UaeTCsI
B IIPOBEICHNY CIICOYIOIINX TEXHOJIOTUIECKIX OTICPALTHIA:
yCTaHaBJIMBAETCSI ONaTyOKa M3 IIACTUKOBOM 000109~
KW, TIPUTOTABINBACTCS TICHOOCTOH C MCITOTb30BaHUEM
YIJIEpOXHBIX HAHOTPYOOK MapKu « TayHUT». 3aTeM IpH-
TOTOBJICHHBIM HaHOMOIU(PUIINPOBAHHBIN IIEHOOECTOH
TIOJAeTCS B YCTAHOBJICHHYIO OTIATyOKY.

I'eomeTprdecKue pa3Mepsl OIMATYOKH 3aBUCST OT IH-
ameTpa TpyodorpoBomna. CrienraibHasi IIaCTUKOBAsI OTTa-
JIyOKa B 3aBUCHMOCTH OT TPEOOBAHUIA, TIPSIBSIBIISICMBIX K
HEMY, MOXKET U3TOTaBIMBAThCS JII000I KOH(MUTYpAIINN.

IIpennaraemsblii crioco0 TETJIOU30JISIIUY TPYOOIIpo-
BOIOB ¢ ncnoib3oBanueM YHT B cocTaBe MOHOJIMTHOTO
TICHOOETOHA MOXKET MCIIOIb30BaThCs KaK IIPY HOBOM
CTPOUTENIBCTBE, TaK U TP PEKOHCTPYKIINU CYIICCTBY-
IOLIMX TPyOOIIPOBOIOB.

MOHOIUTHBINT HAHOMOIU(UIIMPOBAHHBIN TTEHO0E-
TOH M3TOTaBIMBACTCS Ha CIICIINAIN3UPYIOIIEMCS 3aBOIE
¥ TOCTABJISICTCS K MECTY CTPOUTEIIBCTBA aBTOMOOVITEHBIM
TpaHcropToM [25].

PazpaboTka HaHOMOAUM(UIMPOBAHHOTO MOHO-
JIMTHOTO TIEHOOETOHA HalIpaBjcHa Ha MOBBIIICHNE
MOJITOBEYHOCTU M 3KCIUIyaTallMOHHOMW HaIeXXHOCTHU
TEIUIOTPYOOTIPOBONIOB, MAIYIO TPYIOEMKOCTb U3TOTOB-
JICHUS TETIJIOU30JISIIINM, CHIKEHUE TTOTeph TCILIOBOM
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About the international Tang Prize

he international Tang Prize was established in Taiwan in 2012. The Tang Prize is the highest

scientific and social award for the outstanding contributions and achievements in the
following nominations: «Sustainable development», «Biopharmaceutical Science», «Sinology»,
«Rule of law» and it keeps the traditions of such events as Olympic movement, Nobel Prize and
other international rewards.

The founder of the Tang Prize The CEO of the Tang Prize Foundation
is Doctor Samuel Yen-Liang Yin is Professor Jenn-chuan Chern
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The Tang Prize Medal.

The Tang Prize Medal, designed by Japanese designer
Fukasawa Naoto, is a single piece of 214 g., 99,99 pure
gold. The spiral curves imply the structure of DNA,

a spiral galaxy, an image of a dragon, in addition to
speaking of one’s life force and expressing a dynamism
of movement. Although the spiral curves are based on
a circular structure, they never return to the same posi-
tion. What they express is a sense of infinity that applies
to our history, growth, and life.

2018 Tang Prize Diploma Design Concept
Tang Prize Diploma is a token for recognizing
the contribution of the laureates. 2018 Tang
Prize Diploma design has been commissioned
to the world renowned Dutch book designer
Irma Boom. Abstract and original, the diploma
design is paper art in its simplicity, reflecting
the philosophy of the Tang Prize. Vivid green,
yellow, red, and blue represent the four prize
categories, Sustainable Development, Biop-
harmaceutical Science, Sinology, and Rule of
Law, respectively.

The Prize has been given every two years since 2014. The fund of each nomination is about
1360 000 USD, and additional grants for further research are about 340 000 USD, the total amount
for winner is about 1,7 million USD.

For more detailed information see website
www.tang-prize.org

http://nanobuild.ru 204 info@nanobuild.ru



Nanotechnologies in Construction: A Scientific Internet-Journal 2019; 11 (2): :
HaHoTexHonOrMm B CTPOUTENbCTBE: Hay4HbIN IHTEPHET-KypHan 203-206 NanObU|

O mexxgyHapoaHoun npemum TaH

M exxgyHapogHaa npemua TaH yupexaeHa B 2012 r. Ha TaneaHe. [1pemua TaH ABnAeTCA BbiCLLEN
Hay4YHOW 1 0OLLeCTBEHHOW Harpazou 3a BblAalowmeca AOCTUXKEHUA U 3aCyT B HOMUHAL M-
AX: «<YCTONnunBoe passutume», «<bnomeguumHa», «CuHonoruay», «lOprucnpygeHuyma», n NpogoKaet
TPaauLMn, KOTOpble MMEKTCA B MUPOBOW NPAKTUKE, Takne Kak OnMMnuninckoe apmxkeHune, Hobe-
neBcKasa NpeMua 1 gpyrne MexxayHapofHble KOHKYPCbl.

OcHoBatenb lMpemun TaH - PykoBoputenb ®oHaga npemun —
poktop Camyan Nen-Jlan UH npodeccop MxeHH-YyaH YepH
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Ovnnom Mpemun TaH 2018 aBnaeTca 3HaKom
NpY3HaHWA BbIAALWNXCA JOCTVKEHNI naype-
atoB. Junnom Mpemun TaH 2018 pa3paboTan
BCEMMVPHO U3BECTHbI rONNIAHACKNA KHUKHbIN
ausaiiHep Mipma Bym. AGCTpaKTHbI 1 opurn-
HaNbHbIN AN3alH AUNJIOMA — 3TO UCKYCCTBO
COBMeLUeHMA Ha bymare NpPoCTbIX LiBETOBbIX
coyeTaHui, oTpakatowwmx punocoduto Mpe-
mun TaH. ApKo-3eneHblil, XKenTbiil, KpaCHbIN

1 CUHUI NPeACTaBAAIOT YeTbipe NPU3oBble
KaTteropum: «<YcTonumsoe pa3sutune», «<bnome-
AunumHar, «<CuHonorua» n «l0pucnpyaeHumna»,
COOTBETCTBEHHO.

Nanob%

Mepanb pa3spaboTaHa ANOHCKNM gu3aiHepom HaoTto
(dykacaBa 1 npeacTaBnaeT LesibHbIN Kycok 2141
yucToro 30s510Ta 99,99 Npo6bi, BbINOMHEHHDIV B BUge
cnupanu. Cnupanb nogpasymeBaeT cO60l CTPYKTYpyY
LOHK, cnupanbHble ranakTuku, o6pas ApakoHa, roBOpuT
O CuJ1e XN3HU 1 BblpaX<aeT AHaMU3M ABUKeHMA. XoTA
cnupany UMeIOT He KOJIbLEBYIO CTPYKTYPY, OHN HNKOT-
[a He BO3BpalLaloTCA Ha Ty e nosuyuio. OHM Bbipaxa-
10T 6€CKOHEYHOCTb, UTO OTHOCUTCA 1 K HaLlel ncropuu,
K TEHAEHL MW POCTa HaLLEen XU3HN.

Mepanb npemun TaH

MNpemuna BpyyaeTca pa3 B ABa roga, HaumHaa c 2014. Ee pa3mep B Ka)KAow M3 HOMUHaLWN
coctaBnaet okono 1 360 000 gonn. CLUA, a Takke gononHuTenbHble rpaHTbl okono 340 000 gonn.
Ha NpoBeAeHNe AanbHENLWINX NccnenoBaHun, ntoro okono 1,7 mnH gonn. CLUA gns nobegutens.

bonee noppo6Haa nHpopmauma Ha canTe
www.tang-prize.org
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ESTABLISHMENT OF TECHNOLOGICAL STARTUPS - CO3JJAHUE TEXHOJIOTMYECKNX CTAPTAIIOB
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Establishment of technological startups

based on research and development
(interview with Polad Malkin, researcher and developer,
Doctor of physics and mathematics, professor,
serial technological entrepreneur, CEO of «StartUpLab»)

Author:

Leonid A. Ivanov,
Vice President, the International Academy of Engineering, Moscow, Russia, 125009,
e-mail: L.a.ivanov@mail.ru

Abstract: Today technological communities often consider lack of funding and ideas for establishment of startups as the big-
gest hitch for launching and development of innovative startups for the moment. But that seems to be unsound as the statistics
says that there are plenty of financial institutions, venture funds, business angel investors as well as incoming offers from startups
showing that there is a host of ideas.

One of the most significant tasks in the international technology community is the development of technology entrepreneurs
who are able to approach the establishment of their technological startups insightfully. As a rule, such entrepreneurs launching
startups are focused on the process of design and development of a unique device, software and other products which they find
outstanding, and only after that such issues as: who needs this product and how this product is going to be built into the manu-
facturing chain are considered by them. A technology entrepreneur with strong technology skills should direct his efforts to the
market and end user. In the USA, Israel, Canada and European countries, this function is performed by the inventor, developer,
scientist. Therefore fostering of skills of technology entrepreneurship is a very significant factor which allows inventors, developers
and scientists to get basic knowledge of entrepreneurial activities and realize their own ideas at early stages.

We will try to answer the basic questions which allow scientists, developers, and engineers to build a successful business based
on their own developments and research.

Keywords: technology entrepreneurship, technological revolution, innovation, knowledge, science, high-technology companies,
new technologies, technology startups, infrastructure, competencies, competitiveness.
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ESTABLISHMENT OF TECHNOLOGICAL STARTUPS - CO3JJAHUE TEXHOJIOTUYECKNX CTAPTAIIOB

Co3,qa HNe TeEXHONoOrm4YeCKnX Cctaptanos

Ha 6a3e Hay4YHbIX uccnegoBaHNN N pa3paboTok
(nHTEepBbIO C NCCNnegoBaTenem n paspaboTumkom,
AOKTOPOM $PM3NKO-MaTeMaTNUYECKNX HayK, npodeccopom,
CepUINHbIM TEXHONOINMUYECKUM npeanpuHnmarenem,
reHepanbHbIMm gupektopom «StartUpLab» Mankunbim Nonagom)

Aemop:

NBaHoB JleoHnp Anekceesuny,
BuLe-npe3ngeHT, MexayHapoaHaa nHxeHepHasa akagemus, lasetHolnn nep., 4. 9, cTp. 4, r. Mocksa, Poccus,
L.a.ivanov@mail.ru

Pe3tome: OueHb YaCTO TEXHONOMMYECKOe COOOLLECTBO OCHOBHON NPO61eMoit 3anycka 1 pa3BUTUA MHHOBALIMOHHbIX CTapTanoB
Ha CerofHALWHNN feHb 0603HavaloT TPYAHOLOCTYNMHOCTb NpMBeYeHnsa GUHAHCMPOBAHWA UM OTCYTCTBME UAEN ANA CO3haHnA
CTapTanoB, HO 3TO He HaXOAMUT NOATBEPKAEHUA, TaK Kak Mo CyLLeCcTBYOLEel CTaTUCTVKE, MMeeTCA 60NbLLOe KONMYecTBO GrHaHCo-
BbIX MHCTUTYTOB, BEHUYPHbIX GOHAOB, BU3HEC-aHTesoB, a, TakKe NOCTYNatLLVX 3aABOK OT CTapTanoB, YTO NMOATBEPXKAAET Hanume
60/1bLLIOr0 KONNYecTsBa ugen.

OpHOW 13 BaXKHeNLIUX 3afja4 B MMPOBOM TEXHOJIOMMYECKOM COOOLLECTBE ABNAETCA Pa3BUTVE TEXHONOTMMYECKUX NpenpriHiMa-
Tenen, CNocobHbIX rMyOoKO 1 B3BELLEHO MOAOWTM K BOMPOCY CO3[aHNA CBOEro TEXHONOMMYeCcKoro cTapTana. Kak npasuno, Takve
npeAnpUHUMaTeny, CO3AaLoLLMe CTapTanbl, MOrPYeHbl B MPOLECC CO3aHNA YHNKAIbHOTO UHXKEHEPHOTO YCTPOWCTBA, MPOrPaMmMHOro
obecneyeHVs 1 APYrnx BbILAOLWMUXCA MPOAYKTOB Ha UX B3MAf, HO TOJIbKO MOC/IE 3TOrO HAUYMHAKT CMOTPETDb Ha TO, /1A KOro 3TOT
npoayKT OyaeT HEOOXOANM U KaK 3TOT NPOoAyKT OyfeT BCTPOEH B TEXHONOTMYECKME LIEMOYKM Ha PbIHKE. TEXHONOrMYeCcKnin npeanpu-
HVIMaTeNb, UMeA CUMbHbIE TEXHONOTMYECKMe HaBbIKU, JOMKEH MATW OT PbiHKa 1 KOHeuHoro notpebutensd. B CLUA, U3paune, KaHage
n apyrux EBponeickux cTpaHax gaHHyo OyHKLMIO BbIMONHAET N306peTaTesnb, pa3paboTurK, yuyeHblin. 0o3ToMy OYeHb BaXKHbIM
baKTOpOM ABNAETCA Pa3BUTVIEM HABbIKOB TEXHONIOMMYECKOro NpeAnprHUMATENbCTBA, YTO NMO3BOMAET NONYYnTb U3obpeTaTensam,
pa3paboTumkam, yueHbiM 6a30Bble 3HaHUA B NPeNPYHNMATENbCTBE 1 pPeanr30BaTbh COOCTBEHHBIE MAEN Ha PAHHUX CTagnAX.

Mbl nocTapaemcs OTBETUTb Ha OCHOBHbIE BOMPOCHI, MO3BONALME YYEHbIM, Pa3paboTunMKam U NHXKeHepam BOMIOTUTb COb-
CTBEHHbIe Pa3paboTKy 1 NCCNIefoBaHMA B YCMELHbIA 6r3HeC.

Knroyeegole c1oea: TexHonornyeckoe npeanpuHNMaTenbCTBO, Hay4YHO-TEXHUYECKaA peBoilouna, MHHOBaLWW, 3HAaHWA, HayKa,
BbICOKOTEXHONOINMYECKME KOMMAaHNN, HOBbIE TEXHOJIOTUW, TEXHOJTIOTUYECKE CTapTanbl, I/IH(I)paCprKTypa, KOMMNEeTEHUUN, KOHKY-
peHTOCI'IOCO6HOCTb.
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INTRODUCTION

Polad Malkin — researcher and developer, Ph.D.,
professor, serial technology entreprencur, CEO of the
international startup incubator «StartUpLab», Beer-She-
va, Israel, area of expertise: nanotechnology, materials
science and engineering, ecological science, alternative
energy sources, nuclear energy technology, information
technology. Polad Malkin created and launched technol-
ogy startups based on his own research and developments
in the field of water purification, alternative energy, build-
ing materials [1—4, 13, 14].

MAIN PART
— What is technological entrepreneurship?

Technological entrepreneurship is a concept of trans-
formation of research and potential of scientific institu-
tions into new products and solutions which substantially
increase and provide benefit to consumers and enable
rapid economic growth in the future.

For better understanding, I’ll give an example: there
is a developer having basic knowledge and research in the
field of dry mix mortars with predetermined properties.
He establishes a startup which during interaction with the
technological leaders of the market studies the current
situation and demand on the market, forms local tasks
for the development of particular products with prede-
termined properties and value offers. Then he launches
development and testing of the product and only after that
he goes to the production phase in various alternatives,

from own production to building into the market chains
which already exist.

— Who is the technological entrepreneur?

It is an accelerator in the process of industrial forma-
tion and growth that has new knowledge and skills both
in the field of technical science and in the field of entre-
preneurship and that is able to determine basic needs and
possibilities on the market and after that to apply tech-
nology skills for creation of new solutions and products
capable of bringing significant economic outcome.

Let’s take the previous example again in which a tech-
nological entreprencur launching an innovation company
specializing in the creation of new products in the con-
struction sector is aimed at gaining an advantage on the
market due to technology and invests in this process his
main asset — time. Such innovation company may for
indefinitely long time demonstrate a lack of profit accord-
ing to its financial reporting but that does not withhold
investors from investing in it and determining its market
capitalization as the process of design and development
of such products may be affected by many market factors
and risks.

— You are a serial technological entrepreneur. What is
the difference between a serial technological entrepreneur
and a technological one?

A serial technology entrepreneur differs from a tech-
nology entrepreneur in the fact that his basic activity is
the consistent launching of innovation companies. The
product of a serial technology entrepreneur is a tech-
nological company. A serial technological entrepreneur
does not focus only on one particular technology or area
of knowledge, for him, they are variables as well as the
project team and equipment are. But let’s be clear, such
activity may be performed only within the structure be-
came known as «Startup laboratory» as it is not possible
to perform such activity alone due to a great number of
technology companies.

— Where can we find a technology entrepreneur?

First of all, these are participants of scientific com-
munities, research institutes, universities as well as large
industrial companies with research units. But we should
bear in mind that such scientific studies being the basis of
technological spin-off startups, cannot exist only within
universities and corporations.

In this regard, the experience of the University of
Cambridge, the University of Leuven, Stanford Univer-
sity and others, from which a great number of techno-
logical entrepreneurs came, is of interest. Technological
entrepreneurship is an activity embraced by researchers,
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developers, and scientists as they use their experience,
knowledge and are able to use any technology idea in
order to gain an advantage.

— How should such technology startups develop?

An important success factor for such startups is a level
of support from the parent company, for a university, this
role can be performed by an incubator. The role of such
incubators for technology startups is very important to
provide lacking competences and to deliver the success
of this venture on the market.

Morgan Brown, a tech entrepreneur and leader of
fast-growing tech startups, offered 5 phases of the startup
lifecycle which are presented in Table 1.

— As a rule, such technology startups do not have any
resource base for creation of prototypes or a small batch.
What should they do in such a case?

This is a case. Parent companies or universities are
quite frequently not able to provide to their spin-offs all
necessary equipment or lacking knowledge too. That’s
why many universities, local municipalities in association
with the business community launch technology parks
in various areas providing services and necessary infra-
structure for both active market player and tech startups.

In this connection, KU Leuven’s experience in estab-
lishment of the technology transfer center is of interest.
From 1998, the infrastructure has been set up in Leuven
comprising more than 7,000 technology entrepreneurs
and companies. Due to this project, more than 120 in-
dependent companies were organized on the basis of de-
velopments of the university’s scientists in the field of
nanotechnology, medicine, natural sciences and other.
KU Leuven invests annually more than €1 bln euro in

Table 1

research and development, and the annual turnover of KU
LEUVEN’s technology transfer center is $8 bln.

— How should a technological startup check its propos-
als? What should it begin with?

A technology entrepreneur should always focus on
the customer. Startups often concentrate on technology
aspects and disregard market and market aspects. Tech-
nology startups should always be in close association with
large companies operating in the same specialization areas
to know the actual agenda. It is necessary to check all
market assumption and carefully make business calcula-
tions before getting down to technological tasks. They
should not forget about testing ideas before their realiza-
tion in order to evaluate their potential and perspectives.

Specialists may get more detailed information dur-
ing training courses offered by incubators, accelerators,
startup laboratories and other structures which develop
technology entrepreneurship. In this connection, infor-
mation about new technical solutions in the publications,
i.e. [5—12] will be interesting for specialists.

— How did you come to technology entrepreneurship?

While working at universities, scientific centers, I per-
formed research and worked on developments in various
fields and I always welcomed challenges such as develop-
ment of new materials, devices or software able to change
our environment. But I also observed that a great number
of outstanding scientists have a vast scientific experience
which is not used in the daily life and is not realized in
end products. That’s why I have focused on the role of
technological entrepreneur. I began to launch both my
own startups and the companies’ spin-offs by analyzing

No. | Description Process

1 Problem/Solution Fit

Confirming that a problem exists and that the proposed product fits it.

2 MinimumViable Product (MVP)

Development of the minimum viable product that will solve the
problem or its part.

3 Product/Market Fit

Confirming that there is a market for the product.

3.1. | Language/Market Fit

Confirmation of the value proposition for a user.

3.2. | Funnel Optimization

Optimization of the customer conversion funnel.

3.3. | Channel/Product Fit

Confirmation of the sales channel, market chains.

4. Scale

Scaling of technology for production start.

5. Maturity

Maturity phase — transfer from startup to business.
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needs on the market, developing relationships with the
global leading companies in this sphere, searching for
partners and investors.

That allowed me to expand my competencies and to
achieve good results, for today, a lot of technologies de-
veloped by me are realized as end products in various
spheres.

Among such projects, the following can be named: dry
building mortars, high-performance concretes, functional
coatings with predetermined properties, water purification
system, mobile solar generator etc.

— Is your activity in creation of technology startups
based on research and developments appreciated by scien-
tists, engineers and specialists?

Only the market may determine whether the activity
in the creation of technological startups is successful or
not, if the product of the technological startup is needed,
it is successful, but it takes a lot of time and efforts, as I’'ve
already mentioned, such activity is connected with many
risks. I can say that for today some of startups launched
by me have passed growth phase and are now in the busi-
ness phase, but many startups are still in the active growth
phase.

I continue my scientific work and the most startups
are based on my research, such projects as functional
coatings — Patent RU2014137862A, wastewater treat-
ment — Patent Application US62/592,411, mobile solar
generator — the patent is under registration in Russia and
the USA, the application under No. 495035465 was filed
for registration of the software for control of this device

BBEJEHUE

Mankun [lonag — uccnegoBaTesib U pa3pabOTUMK,
IOKTOp (hU3UKO-MaTeMaTUYECKUX HayK, mpodeccop,
CEpUIHBIN TEXHOJIOTUYECKUN MTPEATTPUHUMATEND, TEHE-
paJbHbIN IUPEKTOP MEXIYHAPOAHOTO CTapTall MHKYOa-
topa «StartUpLab», r. beap-1lleBa, M3pannb, ob1acTh
Hay4YHBIX MHTEPECOB — HAHOTEXHOJIOTUH, MaTepUaAJIOBE-
JIeHUE, DKOJIOTHUS, aJiIbTepHAaTUBHAsI SHEPreTuKa, siaep-
HBIE TEXHOJIOTHH, MH(pOopMaMOHHEIe TexHojoTun. Co3-
JlaJl ¥ peajin30Bajl TEXHOJOTMYECKUE CTapTanbl Ha Oa3e
COOCTBEHHBIX UCCJIEIOBAaHUU U pa3pabOTOK B 00JaCTH
OYKMCTKU BObI, aIbTEPHATUBHON DHEPreTUKU, CTPOU-
TeJIbHBIX MaTepuanoB [1—4, 13, 14].

— YT0 TaKoe TEXHOJIOrHYeCKoe mpeanpPHUHAMATEIb-
cTBO?

and other projects in promising areas including the field
of internet technologies.

At present time, I am an expert in evaluation of inno-
vation projects of the Foundation for Assistance to Small
Enterprises in Science and Technology, member of the
Board of Directors of Innovative Projects created in as-
sistance with the Fund for Infrastructure and Educational
Programs of RUSNANO, member of the Association of
Engineers and Architects in Israel, foreign member of the
Russian Academy of Engineering, member of the Russian
Academy of Natural History, was awarded a gold medal
EUROPEAN QUALITY, a medal PRIMUS INTER-
PARES — FIRST AMONG EQUALS.

CONCLUSION

— How can you help researchers and developers to cre-
ate a successful business?

I would recommend those people who wish to achieve
good results in establishment of technological startups
based on the research and development to become fa-
miliarized with the successful experience of such people
as J. Michael Ramsey, Leon Eisen, Tony McEnroe,
Elizabeth A. Holmes, Arturo Villegas, Raviv Melamed
[15—20].

My own experience allows me to be sure that the
researchers and developers wishing to transform their
knowledge into action and make the world a better place
are able to do that. All lacking competences may be as-
sembled like a puzzle. As for me, I am always ready to
support projects at any stage.

TexaOMOTMYECKOE TIPEANTPUHUMATEIBCTBO — 3TO
KOHIeNIUS TpaHCchOPMAlIUM MCCICAOBAaHUI U TI0-
TeHIIMaJla HAyYHBIX YIPEXKICHUI B HOBBIC IIPOMYK-
THI ¥ PEIICHMSI, KOTOPBIe 3HAYNUTEIBHO YBEIUUNBAIOT
U TIPUHOCAT TI0JIB3Y MMOTPEOUTEIISIM U 00CCIICUNBAIOT
OBICTPBIII POCT S5 KOHOMUKM B OyayiieM, odecreuunBast
5 GEeKTUBHBIC M CHHEPTeTUYECKIEC OTHOIICHUS MEXIY
HayKoil 1 OM3HECOM.

Jutst mydimero MMOHMMAaHUS TIPUBENY CIACTYIOIINA
IIpUMep: eCTh Pa3padbOTIMK ¢ 0A30BHIMHU 3HAHUSIMU
1 WCCIIEIOBAHUSIMA B O0JIACTU CYXUX CTPOUTEIHHBIX
cMecel ¢ 3aTaHHBIMM cBolicTBamMu. OH co3macT cTap-
Tar, KOTOPBI, B3aNMOMIEICTBYS ¢ TEXHOJIOTUICCKIMU
JIMAepaMy pblHKA, U3yYaeT TEKYIIYIO TTOBECTKY U MO-
TpeOHOCTH Ha PBIHKE, (DOPMUPYET JTOKATbHBIC 3adauu
B YaCTH pa3pabOTOK KOHKPETHBIX MPOIYKTOB C 3adaH-
HBIMU CBOMCTBAMM M IIEHHOCTHBIMY TTPEITOXKCHUSIMM.
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Hanee TIprCTyIIaeT K pa3padboTKe U TECTUPOBAHUIO TIPO-
IYKTa W TOJIBKO ITOCTIC TIEPEXONUT K (ha3e IIPOM3BOICTBA
B Pa3JIMYHBIX BapraHTaX, OT CO3MaHMSI COOCTBEHHOTO
TIPOM3BOJICTBA IO BCTPAaMBAaHUS B CYIIICCTBYIOIINE PHI-
HOUYHBIC IIETIOUKH.

— Kr0 XKe Takoii TeXHOJIOrHYeCKHii IIPeANPHHAMATEH?

DTO KaTanam3aTop B IIPOIIeCCe MPOMBIIIJICHHOTO
(opMUpoBaHMS U pocTa, KOTOPHIN 00J1agacT HOBEIMU
3HAHUSAMU ¥ YMEHUSIMHU KaK B 00JIaCTH HAYYHOU TeXHU-
YecKo chephl, TaK 1 B 00JIACTU IPEAIIPUHUMATEIIBCTBA,
CITOCOOHBII OTIPeAeIUTh OCHOBHBIC IIOTPEOHOCTH 1 BO3-
MOXHOCTHU Ha PBIHKE, a TIOC]Ie TPUMCEHUTDH NMEIOIIECS
TEXHOJIOTMIECKIE HABBIKU IIJIST CO3MAHMST HOBBIX pelle-
HUI ¥ TIPOAYKTOB, CITOCOOHBIX IIPUHECTH 3HAYNTEILHBII
9KOHOMWYECKHUI pe3yabTarT.

B xadecTBe TIprMepa MOKHO IIPOIOJKUTH HAIII TIPO-
IITBIN TIPUIMED, KOTIa TEXHOJIOTUIESCKII TP A pIHIMA -
TeJIb, 3aITyCKasi MTHHOBAIIMOHHYIO KOMITAHUIO TT0 CO3/1a-
HUIO HOBBIX ITPOAYKTOB B CTPOUTEIBLHOIT OTPACIIH, CTABUT
nepen co0O0 1IeTb TOIYIYNTh IIPEUMYIIECTBO Ha PHIHKE
3a CUeT TeXHOJIOTHI, BKJIAObIBACT B 3TOT IIPOIIECC OC-
HOBHOI CBOI1 pecypc — BpeMst. Takast ”THHOBaIlMOHHAsI
KOMIIAaHMS MOXKET IT0 TT0Ka3aTeJIsIM OTIETHOCTHU CBOCH
IeATeIbHOCTH JOJITOE BpeMsI IEMOHCTPUPOBATh PadOTy
0¢3 TIpUOBIIA Ha TIPOTSLKEHUM CKOJIb YTOTHO TOJITOTO
BPEMEHH, HO 3TO HE OCTaHAB/IMBAaeT MHBECTOPOB BKJIA-
IBIBATh B HEE CPEICTBA M OIIPEACIIATh ¢¢ PHIHOTHYIO Ka-
TMUTAJIN3ALIMIO, TaK KaK IPOIIECC Pa3padOTKI U CO3MAHMS
TaKMX IIPOIYKTOB MOXKET OBITh COMPSIKEH CO MHOTUMU
PBIHOYHBIMY (haKTOPaMU U PUCKAMM.

— BbI cepuiiHblii TeXHOIOTHYECKHUII NPeNPUHUMATE b,
B YeM OTJINYMS OT TEXHOJIOTHYECKOTO MpenpuHuMAaTeis?

CepuiiHbBIN TeXHOJIOTUIECKII MPeATTPUHUMATEID OT-
JINYaeTcs OT TEXHOJOTUYECKOTO MPEeAIpUHUMATENISI TEM,
YTO OCHOBHO €ro AesITeIbHOCTbIO SIBJISIETCSI CUCTEMHOE
MOBTOPEHNE T10 3aMyCKy MHHOBALIMOHHBIX KOMITAHUIA.
ITpoaykTomM cepuitHOro TEXHOJOTUYECKOTO Mpeanpu-
HUMAaTeJs SBIISICTCST TeXHOJIormIecKas kommanus. Ce-
PUIHBIN TEXHOJOTUYECKUIA TTPpeATTPpMHUMATEb HUKOTIA
He 3aMbIKaeTCsl Ha OMHOM KOHKPETHOM TeXHOJIOTUU WJIN
00J1acTU 3HAHMS, JISI HETO ATO MepeMeHHasl, TakK Xe,
KaK 4 KOMaHa npoekTa u obopynoBanue. Ho Hy>kHO
MOHUMATb, YTO TaKasl AeATeJIbHOCTh BO3MOXKHA TOJBKO
B CTPYKTYpe, TaK Ha3bIBaeMoii «CTapTaIl JabopaTopmm»,
TaK KakK B OMHOYKY JaHHas AeSITeIbHOCTb HEBO3MOXKHA
M3-3a KOJIMYECTBA TEXHOJOTMYECKUX KOMITAaHUIA.

— I1e HCKAaTh TEXHOJIOTHYECKOTO MpeanpHHIMATE A ?

I'maBHBIMM NPETCHACHTAMM HaA 9TY POJIb ABJIAIOTCA
Y4aCTHUKHN HAYYHBIX COO6H.[60TB, MHCTUTYTOB, YHU-

BEPCUTETOB, UCCIEIOBATENbCKUX YUPEKIEHUN, a TaK-
K€ KPYITHBIX TTPOMBIIIICHHBIX KOMITAHWI, UMEIOIIIIe
HCCllenoBaTeIbcKe TmoapasaeieHus. Ho He HYyXHO
3a0BIBaTh, YTO CAMMU I10 ceOe HAyYHBIC MCCIICIOBAHMS,
KOTOpEHIE JIOKATCS B OCHOBY TEXHOJIOTMIECKUX Spin-off
CTapTaroB, He MOTYT CYIIECTBOBATh TOJIBKO B KOHTYpE
VHUBEPCUTETOB W KOPITOPALIMIA.

B sTOM HampaBiIeHWMU MHTEPECCH OITBIT YHUBEP-
cuteta Kemopumxka, JleBeHa, CtaHdopma 1 Ipyrux,
13 KOTOPBIX BBIIIIO OOJIBIIOE KOJIMIECTBO TEXHOIOTH-
YeCKMX IpearpuHuMaTeneit. TexHoaornaeckoe mpe-
IIPUHUMATEIIBCTBO - 3TO NESITeIBHOCTh, KOTOPYIO JIETKO
OCBaMBAaIOT UCCIICIOBATENIN, Pa3pabOTINKI U YICHBIC,
TaK KaK OHM UCITOJIb3YIOT B CBOCH AeSITeIbHOCTA HaKO-
IUICHHBIC OTIBIT, 3HAHMS ¥ YMEIOT MCITOIb30BaTh JIIO0YIO
TEXHOJIOTUYECKYIO TUTIOTE3Y IJISI TOTO, YTOOHI ITOJTYINTh
IIPEUMYIIECTBO.

— Kak Takue TeXHOJIOTHYECKHE CTAPTAIBI JOJKHBI
pa3BuBaThC?

BaxxabiM (hakKTOpOM ycIiexa TaKMX CTapTaIloB SIBIISICT-
CsI CTETIeHb OIS PXKKH, KOTOPYIO KOMITAHUS ITOJTydacT
OT MaTePUHCKOI KOMITAaHWH, B CJIyJae ¢ YHUBEPCUTETOM
9Ty pOJib MOXET OpaTh Ha ceds1 MHKyOaTop. Posib Takux
MHKY0ATOPOB TSI TEXHOJIOTMIECKUX CTApTAIIOB OYCHb
BaxkHa, YTOOBI 00CCITCYNTD HEIOCTAIOIIMMI KOMITICTCH -
LIUSIMU ¥ 00ECIICYUTD TEM CaMBIM YCIIeX TaHHOTO TIpe-
MIPUSATHS Ha PBIHKE.

Mopran bpayH, TeXHOJOTMIECKHUI TTpeAIIpUHNMA-
TeJIb M1 PYKOBOIUTEIh OBICTPOPACTYIIINX TEXHOJIOTU-
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YeCKUX CTAPTANoB, MPEIJIOKUII 5 3TAIIOB XXKN3HEHHOTO
IAKJIa pa3BUTHUS cTapTalia, KOTOpbIe MPeaCTaBICHBI
B Taoi. 1.

— Kak NpaBHJI0, TAKHE TEXHOJOIHYECKHE CTAPTANBI
HE UMEIOT MaTepHaJIBHOﬁ 0a3bI JJIA CO3JAHUA MPOTOTHUIIOB
WM Majoii cepun. Urto aenars B 3T0ii curyanuu?

HeiicTBUTEIBHO 3TO TaK, a TAaKKe 3a4acTyIO MaTe-
PUHCKas KOMITAaHUS WM YHUBEPCUTET HE BCETIA MOTYT
obecreunTs spin-off HeoOXoTMMBIM 000pyIOBAHUEM VTN
HemocTammM 3HaHueM. [1o3ToMy MHOTHE YHUBEPCH-
TETHI, OPTAaHBI MECTHOTO CaMOYIIPABICHUS COBMECTHO
¢ OM3HECOM CO3HAI0T TEXHOIMMAPKH B Pa3JIMYHBIX 00-
JIACTSIX CITeIIUAIN3allnii, KOTOPhIe OKa3bIBAIOT YCIYTH
¥ TIPEIOCTABISIOT HEOOXOTMMYIO MH(PPACTPYKTYPY KaK
IUIST IETCTBYIOIINX PHIHOYHBIX UTPOKOB, TAaK 1 JIJIST MO-
JIOIBIX TEXHOJIOTMUECKIX KOMIIAaHMIA.

B 3TOM TI71aHE MHTEPECEH OITBIT CO3MaHUS IICHTpa
tpancdepa rexnHonoruii KU Leuven. C 1998 roga B Jle-
BeHe ObLTa chopMHpOBaHA MHPPACTPYKTYPa, YACTHIO
KoTtopoii ctanm 6oitee 7 000 TEXHOTOTHIECKUX TIPETIPU-
HUMaTeJIel 1 KoMIaHuii. B paMKax peaamsaiinm 3Toro
TIpoeKTa TakKe co3maHo 6oiee 120 caMOCTOSATEIBHBIX
OM3HECOB Ha OCHOBE Pa3pabOTOK YICHBIX YHUBEPCUTETA
B 00J1aCTH HAHOTEXHOJIOTUI, MEIUIINHBI, €CTECTBEHHBIX
HayK ¥ 11p. JIeBeHCKUIA YHUBEPCUTET €3KETOTHO MHBECTH -
pyet 6onee 1 mapa. eBpo B HUOKP, a rotoBoit 060poT
LlenTpa Tpancdepa texnonoruit KU LEUVEN cocras-
JIgeT 8 MIIpA. eBpo.

— Kak M010710¥i TeXHOIOTHY€CKOii KOMIIAHNM MPOBeE-
PATH CBOU MPEINOJIOKEHNS, C 4YeT0 HAYMHATH ?

B meHTpe BHMMaHUS TEXHOJIOTUIECKOTO TIPEITIPH-
HUMAaTeIsI BCeTna JOJDKeH OBITh IMTOTpeOuTeNh. 3ada-
CTyI0 BeCh (DOKYC B MOJIOIBIX KOMITAHMSIX HAIIpaBICH
Ha TeXHOJIOTUYECKNE BBI3OBHI, M OOJBIION OIIMOKOM
SIBIISICTCST 3a0BIBATh O PHIHKE M PBIHOYHBIX aCIICKTaX.
TexHoIOTMYECKIME CTApTANbI TIOCTOSTHHO JOJIKHBI Ha-
XOIMTHCS B TECHOM CBSI3W ¢ KPYITHBIMM KOTIAHUSIMU,
3aHUMAOIINMUCS B TOM e 00JIaCTH CITeIINaIN3aIiH,
YTOOBI TTOJIYIaTh TEKYIIYIO TTOBECTKY 1 ITPOOJIEMATHKY.
Heob6xommMo mpoBepsITh BCe pIHOYHBIC TTPEATIOCHLIT-
KU ¥ IeJIaTh TOYHBIN S5KOHOMWYECKUI pacdeT 10 TOTO,
KaK MPUCTYIIATh K PEIICHUIO TEXHOJIOTMICCKUX 3a1ad.
He Hy>XHO 3a0BIBaTh O TECTUPOBAHNY UICH IO UX pe-
a3amnn, 11 OLICHKU ITOTeHIINAIa U OYIyIIuX Tep-
CIICKTHB.

Bonee mogpoOHO oIS CIIEIIMATUCTOB 3TOT BOIIPOC
paccMaTpuBaeTCcs B paMKax IIPOrpaMM OOYICHUS B MH-
KybaTopax, akcejepaTopax, cTapTall JJabopaTopUsIX
1 IPYTUX CTPYKTYPax, KOTOPBIC 3aHMMAIOTCST pa3BUTHEM
TEXHOJIOTMUECKOTO TIPeAIPUHIMATEIBCTBA. B 3TOM 1118 -
He JIJIs CTIeLIMaIMCTOB MHTEpeCHa MH(MOPMALIUS O HOBBIX
TeXHUUECKUX PEIICHUSIX, KOTOpast IMyOINKyeTCs B U3-
IIaHuIX, Hanpumep [5—12].

— Kak Bbl npumim K TeXHOJOTHYECKOMY Mpeanpu-
HAMATEJIbCTBY?

Paboras B yAMBepcuTeTaX, HAyYHBIX IIEHTPAX, 5T 3a-
HUMaJICS UCCICAOBAaHUSIMU 1 pa3pabOTKOI B pa3HBIX
o0sacTsX, 51 Bcerga CTaBui nepea codoii aMOUIIMO3HbIe
3aa4d CO3IaTh HOBBIC MaTepHaJbl, YCTPONCTBA MM
IIPOTPaMMHBIC TIPOAYKTHI, CTIOCOOHBIC N3MEHUTH HAII
oKpyxXaromuii Mup. Ho s Takske HaOTI0MaJI ITOCTOSTHHYIO

Tabauuya 1

Ne HasBanue sTana IIpomnecc aTana

1 Problem/Solution Fit IMoaTBepxaeHue CylleCTBOBaHUSI TPOOJIEMBI U TOTO,
YTO MpejiaraeMblii MPOAYKT €ii COOTBETCTBYET

2 MinimumViable Product (MVP) | PazpaboTka npoaykTa ¢ MUHUMAaIbHbIM (DYyHKIIMOHAIOM,
MO3BOJISIIOLIMM pelaTh NPoOIeMy UK ee YaCTh

3 Product/Market Fit IMoaTBepxaeHue, YTO y MPOAYKTa €CTh PIHOK COBbITA

3.1. | Language/Market Fit IMonTBepxxneHre HEHHOCTHOTO MPEIOKEHUS ISl TOTPEOUTENS
MPOAyKTa

3.2. | FunnelOptimization OnTuMH3anms BOPOHKH MIPUBJICUCHUS TIOTPEeOUTEICH TTPOIYKTa

3.3. | Channel/Product Fit IMoaTBepkaeHMe KaHaia MpoaaX, phIHOYHBIX IIEIoUeK

4. Scale MacimradbupoBaHNe TeXHOJIOTHH IIJIST 3aITyCKa ITPOM3BOICTBA

5. Maturity Craaus 3pellocTh — TIepexo]I OT cTapTaria K Ou3Hecy.
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KapTHHY, 4TO OOJIBIIIOE KOJIMYECTBO BEIIAIOIINIXCS yUe-
HBIX, KOTOPBIC MMEIOT OOTaThIil HAyYHBIN OITHIT, HUKAK
HE MPUMEHSIEMBII B IIOBCETHEBHON XM3HU, HE HAX0-
IISIT CBOE MECTO B pealim3alliil KOHCYHBIX ITPOIYKTOB.
[TosToMYy $ cmemnaj aKIeHT Ha POJIM TEXHOJIOTMIECKOTO
IpearpuHUMaTels. Sl Hagai 3amycKaTh KaK COOCTBEH-
HBIEC CTAapTAaIlbl, TaK 1 spin-off koMmaHwum, MpoBoIs ce-
PBE3HBIN aHATN3 IOTPEOHOCTEN Ha PBIHKE, BEICTpAaNBasT
KOMMYHHKAIIAH ¢ MAUPOBBIMU KOMITAHUSIMU-JTUICPAMUI
B 3TOI chepe, OCYIIECTBIISIT ITOMCK MapTHEPOB 1 MHBE-
CTOPOB.

DTO MO3BOIIIIO PACIIMPUTE MOY KOMITETCHIINH U TT0-
JIYIUTD PE3YIBTATHI, HAa CETOTHS MHOXECTBO CO3IAaHHBIX
MHOM TEXHOJIOTWI BOIUIOIICHBI B KOHEYHOM TIPOIYKTE
B Pa3IMYHBIX 00JIACTSIX.

Cpenu TaKuX IMPOSKTOB MOKHO Ha3BaTh CIICTYIOIINE:
CyXHe CTPOUTEIIEHBIC CMECH, BEICOKOIIPOYHBIC OCTOHHI,
(byHKIIMOHAIBHBIC TTOKPBITUS C 3aJaHHBIMU CBOMICTBA-
MM, CUCTEMa OYMCTKU BOIBI, MOOMIBHBIN COTHECUHBIN
TeHepaTop U Jp.

— Bama meATeIbHOCTD IO CO3TAHUI0 TEXHOJIOTHIECKIX
CTapTanoB HA 0a3e HAYYHBIX UCCJIETOBAHMUIA U Pa3padOTOK
OIleHEeHA YYeHbIMH, HHXKeHEPAMH H CIIeIUATHCTAMHA ?

OLIEHKY IeSITeJIbHOCTU B YaCTH YCIEIIHOCTH WA He-
YCIIELIHOCTH 10 CO3IaHMIO TEXHOJIOTUYECKUX CTaPTAIlOB
MOXET JaTh TOJILKO PhIHOK. Eciiu npomyKT TeXHOI0ru -
YEeCKOro cTapTara BOCTpeOOBaH, TO OH YCIEIeH, HO I
3TOr0 HYKHO JOCTATOYHO MHOI'O BPEMEHU U YCUJIUIA.
Kax s yke roBopuJI, JaHHAsI IeATeIbHOCTh COIPSIKEeHA
MHOXECTBOM PUCKOB. MOTy Ha CEerofaHs cKa3aTh, YTO
YacTh U3 3aIyILIEHHbIX MHOIO CTAPTAIIOB IIpeoaoJieia
CTaANIO POCTA U IIepelilia B CTaAuIO OM3Heca, HO MHOTHE
IPOEKTHI e1lle HAXOAATCS B CTAAUKM aKTUBHOI'O POCTA.

41 npoooKaio aKTUBHO BECTH HAYYHYIO J€SITE/b-
HOCTb, 1 OOJIBLIMHCTBO CTapTall IIPOEKTOB 6a3upy-
IOTCSI HAa MOUX UCCJIEAOBaHUSAX. DTO TaKUe MPOEK-
Thl, KaK (PYHKIMOHAJIbHbIE MOKPLITUS MO MATEHTY
RU2014137862A, ouMcTKa CTOYHBIX BOJ ITO TTATEHT-
Hoit 3asgBke US62/592,411, MOGUIBHBIA COJHEYHBIIA

TreHepaTop — MATCHT HAXOAUTCS B CTaTUM O(POPMIICHUS
B Poccum u CIIIA, momaHa 3asiBKa Ha peTUCTPALIAIO
IIPOrPaMMHOTO 00eCTICUCHUSI 110 YIIPABICHUIO TaHHBIM
ycrpoiicTBOM og HomepoM 495035465 — u apyrue mpo-
eKTBI B TIEPCIIEKTUBHBIX HATIPABJICHUSIX B TOM YHCIIC
B 00JIACTH MHTEPHET TEXHOJIOTUIA.

B HacTosIIIee BpeMSI S SIBIITIOCH 3KCITEPTOM B OIICHKE
MHHOBAIIMOHHBIX TTpoeKToB POoHIa COMeICTBUS pa3-
BUTHUIO MAJIBIX POPM MIPEATTPUSITUNA B HAYIHO-TEXHIYUC-
ckoii cepe, wieHom CoBeTa TUPEKTOPOB MHHOBAIIM -
OHHBIX ITPOEKTOB, CO3MAHHBIX IPH conelicTBun DoHma
MHOPACTPYKTYPHBIX U 00pa30BaTEIbHBIX IIPOTPAMM
«POCHAHO», uynenom l'ocymapcTBeHHOIT accomma-
LINY MHXKEHEPOB U apXuTeKTOopoB M3paniist, mHOCTpaH-
HbIM wieHoM Poccuiickoii mHXeHEepHOU aKaaeMUuu,
yaeHoM Poccuiickoiif akageMuy eCTeCTBO3HAHUSI, Ha-
rpaxaeH 3o5101oit Meganbio «kEUROPEANQUALITY»,
HarpaxaeH opaeHoM «PRIMUSINTERPARES —
FIRSTAMONGEQUALS».

3AK/IIOYEHUE

— Kak Bbl Mo:KeTe moMoub Mcc/iefoBaTe sIM U pa3-
PadoOTYNKAM B CO3JAHMH YCIENIHOro Ou3Heca?

Sl OBI peKOMeHIOBAJl BCeM, KTO KeJlaeT TOCTUIb
XOPOIIIMX PEe3yIbTATOB B CO3MAHUM TEXHOJOTUUICCKIX
cTapTamnoB Ha 0a3e HAyYHBIX MCCICOOBAHUI M pa3pa-
0OOTOK, 03HAKOMUTHCS C OMBITOM TEX JIIOCiT, KOTOPBIC
3TOTO JOCTUIIN, HaripuMep, Matikiiom Pamcu, JleoHoM
AiizeH, Tonn Maxk DHpoy, Dnuzadet A. Xommc, ApTypo
Bwmterac, PasuBoMm Menamen [ 15—20].

HaxkorieHHBIN MHOIO OITBIT TTO3BOJISIET MHE C YBE-
PEHHOCTBIO TOBOPUTH O TOM, YTO MCCJICTOBATCIN
1 pa3pabOTYNKH, JKeTAIOIINE BOIIOTUTH CBOM 3HAHUS
B 3KM3Hb U ITO-HACTOSIIIEMY U3MEHUTDH HAIll MUP K JIyd-
IIeMy, B COCTOSIHUM 3TO cIejiaTh. Bce HemocTaromme
KOMITETCHITNI MOKHO coOpaTth Kak 1masi. Co cBoei CTO-
POHBHI ST BCEra TOTOB OKa3aTh MOMICPKKY W Pa3BUTHE
IIpOoeKTaM Ha JII000# cTaanm.
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types of organizations, city, and country), position, academic degree, academic title, full postal address and email that
allows scientists and specialists from different countries to contact authors.

Each paper is assigned UDC, DOl and metadata of the paper contains machine-readable information on CC-licens-
es (HTML-code), other identifiers of the materials.

14. The detailed information about publication ethics, the material reviewing procedure, license principles, decla-
ration of Open Access journal, observance of author and joint rights to follow is presented in international standards,
laws of the Russian Federation, professional codes, and guidelines. One of them is International standards of the Com-
mitte on Publication Ethics (COPE), licenses Creative Commons, Budapest Open Access Initiative, the guidelines for
Elsevier’s reviewers, Civil Code of Russian Federation (item IV), the law of RF «<On mass media», the law of RF «On the
advertisement», Code of the journalist professional ethics, Code of scientific publication ethics etc.

For the editor-in-chief

Decision on Paper Publication. The editor-in-chief of electronic edition «Nanotechnologies in Construction:
A Scientific Internet-Journal» 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 sci-
entists and readers. The editor-in-chief may be guided by methodical recommendation elaborated by the editorial
council and 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 editorial council, editorial board or reviewers.

Justice. 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.

Confidentiality. The editor-in-chief, editorial staff, members of the editorial council must not disclose information
on the submitted manuscript to the third person except for the author, reviewers, potential reviewers, the editorial
council’s consultants, and the publisher.

Disclosure and Conflict of Interests. The information contained in the submitted paper cannot be used in the
paper of the editor-in-chief, members of the editorial council or 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.

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

The editor-in-chief should ask all authors to present information on the certain competitive interests and publish
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.

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

For the reviewers
Review of the paper assists the editor-in-chief to take decisions on the publication of it, and the reviewers’
criticism can help the author to improve his paper. The editors of electronic edition «Nanotechnologies in
Construction: A Scientific Internet-Journal» appoint reviewers from the members of the editorial council, edi-
torial board or engage outside experts. Review is aimed at evaluation of scientific importance and novelty of
the submitted manuscript. The authors of the submitted manuscripts recognize expediency and necessity of
the review. Having agreed to do review, the future reviewer undertakes the following obligations.
Promptness. The persons addressed by the members of the editorial staff through the editor-in-chief in respect to
the review of scientific papers, have ethical obligations concerning the efficiency of review. If it is not possible to pres-
ent the review within the given period, one must inform the editor-in-chief about that and new reviewer is appointed.
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Confidentiality. Each manuscript submitted to the review is to be reviewed as a confidential document. It is not
to be examined and discussed with the third persons, except for those appointed by the editor-in-chief.

Neutrality. The reviews must be done impartially. No personal accusations for the author are allowed. The re-
viewer should express his point of view in a clear and reasoned way.

The reference evaluation. The fact that there are no references in the manuscript should be marked and consid-
ered by the reviewer. If the manuscript partially of completely coincides with the publications known by the reviewer
and the references to these publications are absent, that must be pointed out by the reviewer. The examples of the
bibliographic references are given in the section «For the authors».

Plagiarism disclosure. In the case of suspicion of paper duplication or plagiarism the reviewer should point out
this fact in his review.

Ethical rules. Confidential information and ideas of reviewed paper must not be disclosed. Materials of the re-
viewed paper must not be used for reviewer’s self-profit. The reviewer follows the rule according to which he doesn’t
use ideas and statements obtained from the reviewed paper in his own work and publications without written per-
mission of the author.

The reviewer should not review the paper if there is a conflict of the interests evolving from competition, coopera-
tion or other relations with someone from the authors, companies and organizations which are related to the paper.

For the authors

1. The authors submit to the editors:

*+ electronic manuscript (by email info@nanobuild.ru) performed according to the paper format guidelines for
text and graphical materials given in Appendix 1. The topics of published materials must correspond to the
topics stated by the editors of the electronic edition «<Nanotechnologies in Construction: A Scientific Internet-
Journal» in Appendix 2. The format of submitted papers must be done according to the structure given in
Appendix 3.

* 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 CC-BY «Attribution»; agree that each paper is assigned UDC, DOI and that metadata of the paper contains
machine-readable information on CC-licenses (HTML-code) and another identifiers of the materials; agree to publish
full texts (parts or metadata) of the paper in free access in Internet at the official website of the edition (www.nano-
build.ru), Scientific electronic library eLIBRARY.RU, citation systems (data bases): ISSN, Russian Index of Scientific Cita-
tion, Ulrich’s Periodicals Directory, DOAJ, CA(pt), Compendex, Scopus, Web of Science, EBSCO Publishing, ResearchBib,
CrossRef, ProQuest et al.

All that authors indicate in the cover letter. More details about the license Creative Commons CC-BY are available
here http://creativecommons.ru/.

2. The paper should reflect the results of original research and its relation to the previous research performed by
the author himself or other scientists. The relation to other research can be presented directly in the body of the paper
as well as in the form of the references to the previous sources. If the author uses the material from other publications,
the paper must contain the references to these materials. The references follow the body of the paper. The examples
of the references are given in Appendix 4.

When writing a paper, one should follow the principles of professional ethics, be competent, objective and an-
swerable.

3. The editors, the editorial council or the editorial board may ask the authors to present all firstprimary sources
and materials relating to the submitted paper. Materials must be kept for 1 year after the paper has been published.

4. Every paper published in the journal is peer-reviewed to confirm its originality and correspondence to
paper format guidelines. The use of other scientists’ results and thoughts must be done in a proper form. No
plagiarism is allowed. The authors must confirm the fact that the paper is published for the first time or they ask
to publish it for the second time.

5. The information obtained in informal way, for example, in private discussion or correspondence, cannot be
presented in the paper without written permission of the source of information. The information which source is a
private activity, in particularly, reviewing of manuscripts or grant applications, cannot be used in the paper without
written permission of the authors.

6. Republication of the paper on the editorial council’s (or editorial council’s) own initiative is made in agreement
with the authors, editors and holder of the intellectual property right on the paper. In the case of the paper republica-
tion the publisher is to make a statement on that.
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To submit a paper with co-authors is possible if all persons indicated as co-authors made their contribution to
development of the concept, design, performance or interpretation of the described research.

If the contribution of a person who cooperated on the research described in the paper is not enough significant to
regard him as a co-author, he should be acknowledged in the paper.

The paper publication for post-graduates is free of charge.

7.The contact author must provide reading and approval of the final version of the paper by all co-authors, as well
as their approval to the publication.

8. In the case of conflict of interests including potential one the author or co-authors must inform the editors
as soon as possible. When a principle mistake or inaccuracies have been revealed in the issued paper by the author
himself, he must urgently inform the executive editor and render editor-in-chief efficient assistance to publish dis-
proof or correction. If the editor-in-chief gets the information on the serious mistake contained in the paper from
the third person, the author must present urgent disproof of that at the same time producing proofs of his rightful-
ness to the executive editor (or to the editor-in-chief) and provide necessary changes.

9. The authors should be aware of the fact that the editors, the editorial council and the editorial board of the
electronic edition «Nanotechnologies in Construction: A Scientific Internet-Journal» take the responsibility for the
assistance to scientific community to observe all aspects of publishing ethics, particularly in the cases of paper dupli-
cation or plagiarism.

10. The authors of the published materials are responsible for the reliability of the given information and the use
of the data which are not to be issued in public. The editors have the right to make corrections. The editors’ opinion
can be different from the authors’ opinion; the materials are published to discuss the problems of current importance.
The editors are not responsible for any information contained in advertisement.

11. Having reviewed the submitted materials, the editors notify the authors of their decision by email. If the paper
has been rejected, the editors send reasoned refusal to the author.

12. Any full of partial reprinting of the materials is allowed only by the written permission of the editors.

Dear authors,
we kindly ask you to adhere strictly
to format guidelines when formatting your paper.
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Appendix 1

The paper format guidelines

The papers are submitted by email (info@nanobuild.ru)
and formatted in the following way.

1. The body of the paper
- The number of pages in the paper — more than 3 but less than 10 pages in A4 format.
Margins: left and right — 2 cm, bottom and upper - 2,5 cm.
The body of the paper is performed in Word.
The font of the body - Times New Roman.
The font size of the text is 14 pt, the factor of line-to-line spacing - 1,15.
To keep the style uniform, don't use font effects (italics, underlined etc).
Indention — 1 cm.
Complex formulas are performed by the means of MS Equation 3.0. contained in WinWord.
Formulas are placed in the center of the column (page) without indention, their numbers are given in round brack-
ets and are placed in the column (page) with right justification. If there is only one formula in the paper, it is not
numbered. Above and at the bottom of the text formulas are not separated by additional space.
To make the reference to the formula in the text use round brackets (1), to make reference to the bibliographical
source use square brackets [1].
The size of the references is 12 pt.

2. Graphical design of the paper
Illustrations are stored in vector format eps or in any other design applications of MS Office 97, 98 or 2000.
After the first mentioning of the diagrams, pictures and photos in the text, they are inserted in the form which is
suitable for the authors.
The legends (12 pt, normal) are placed under the figures in the center after reduced word Fig. and number (12 pt,
bold) of the figure. If there is only one figure, it is not numbered.
Between the legend and the following text — one line-to-line spacing.
All pictures and photos must be contrast and the resolution of the pictures and photos must be no less than
300 dpi. lllustartions are desirable to be coloured.
The lines of the diagrams must not be thin (the line width — no less than 0,2 mm).
Copies and figures scanned from the books and journals of a low quality and resolution are not accepted.
The word Table and the number of the table are placed with right justification. The heading of table is on the next
line (center adjustment without indention). Between table and the text — one line-to-line spacing. If there is only
one table, it is not numbered.

3. The format of the modules
Modules must be contrast and the resolution of the modules must be no less than 300 dpi (format .jpg).
The size of the modules, mm:
1/1 =210 (width) x 297 (height);
1/2 - 170 (width) x 115 (height).
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Appendix 2

The Topics of Published Materials

« Nanostructured systems strength and penetrability formation theory development.

« Mathematical quantum and other types of models for nanomaterials characteristic research.

+ The problems of nanomaterials and nanotechnologies implementation in construction and building materials.

« Technological principles of nanostructures creation (liquid melts, sol and gel synthesis).

- Creation of new functional materials in construction.

- Development of transition principles «disorder-order» when creating composites with the use of synergetic and
other approaches.

+  Study of different technological principles when creating nanosystems in industrial production.

+ Diagnostics of building systems nanostructures and nanomaterials.

« The problems of obtaining of high-density and high-durability building materials (concretes, ceramics etc.).

- Technologies of mineral particles grinding to nanodimensional levels.

« Technology of blending mixtures with nanodispersed particles and methods to activate them.

« Hydrodynamic methods and other methods of aqueous suspensions and solutions activation.

- Modification of aqueous solution of different nanodimensional additives used in construction.

« Research in the area of powder nanomaterials toxicity.

« Metal reinforcement modified by nanodimensional materials in production process.

« Carbonic, basalt and aramid fibers and other types of fibers of small diameters with nanodimensional structural
characteristics.

- Cement and other binders with mineral and organic additives.

- Concretes and solutions modified by nanodimensional additives.

« Mineral particles suspensions used for laques, paints as well as for modifiers for concretes and solutions; proper-
ties, fabrication method and durability.

- Organic materials dispersions used in laques and paints production as well as to manufacture additives for con-
cretes and solutions; activation methods and durability of these dispersions.

« Use of nanopowder of different nature to modify building materials properties.

« New characteristics of building materials based on nanosystems.

+ Modification of building materials with nanofibers.

- Disperse composite materials with nanocoating.

- Formation of nanostructure coatings by means of laser sputtering.

«  Development of the methods aimed at studying materials nanostructure on the basis of disperse systems, includ-
ing studying of vacuum nanoobjects in porous systems.

- Technologies aimed at studying nanomaterial properties.

+ The systems of teaching the fundamentals of nanotechnologies.

The topics can be different, directly or indirectly related to the areas mentioned above.
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The structure of the paper

SECTION (In English) / SECTION (In Russian)

DOI
UDC

Title (In English)

Author(s):

Place of employment for each author (university
(institute), enterprise or other companies, city, country),
position (In English), email of each author

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, contain

main results of research, structured, compact -
200-250 words) (In English)

Keywords: (In English)
Acknowledgements: (if available) (In English)
For citation: (In English)

Machine-readable information on CC-licenses
(HTML-code) in metadata of the paper

The paper has been received by editors:
The paper has been received by editors
after peer-review:

Appendix 3

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, contain

main results of research, structured, compact -
200-250 words) (In Russian)

Keywords: (In Russian)
Acknowledgements: (if available) (In Russian)
For citation: (In Russian)

Text of the paper: (In English)
- INTRODUCTION

- MAIN PART

- CONCLUSION

Text of the paper: (In Russian)
- INTRODUCTION

- MAIN PART

- CONCLUSION

References: (In English)
References: (In Russian)

Information about the author(s): (In English)

Information about the author(s): (In Russian)

The paper has been accepted for publication: Contacts:

Title (In Russian)

Author(s): Place of employment for each author

(university (institute), enterprise or other companies,

city, country), position, (In Russian), email of each

author
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Appendix 4

Reference Formats
(according to guidelines of VINITI RAN)

References are given after the text of the paper. The references in the list must be numbered.

Description of a Paper from Electronic Journal:

Falikman V.R., Vainer A.Y. Photocatalytic Cementitious Composites Containing Mesoporous Titanium Dioxide
Nanoparticles. Nanotehnologii v stroitel’stve = Nanotechnologies in Construction. 2014, Vol. 6, no. 1, pp. 14-26. Avail-
able at: http://nanobuild.ru/en_EN/ (Accessed __ ). (In Russian).

Note: VVolume 1 - 2009; Volume 2 - 2010; Volume 3 - 2011; Volume 4 - 2012; Volume 5 — 2013; Volume 6 - 2014;
Volume 7 - 2015; Volume 8 - 2016 etc.

Description of a Paper from Journal:
Zagurenko A.G., Korotovskikh V.A., Kolesnikov A.A., Timonov A.V., Kardymon D.V. Technical and economic optimi-
zation of hydrofracturing design. Neftyanoe khozyaistvo — Oil Industry, 2008, no. 11, pp. 54-57. (In Russian).

Description of a Paper from Ongoing Edition (Proceedings):

Astakhov M.V., Tagantsev T.V. Eksperimental’noe issledovanie prochnosti soedinenii «stal’-kompozit» [Experi-
mental study of the strength of joints «steel-composite»]. Trudy MGTU «Matematicheskoe modelirovanie slozhnykh
tekhnicheskikh sistem» [Proc. of the Bauman MSTU «Mathematical Modeling of Complex Technical Systems»], 2006,
no. 593, pp. 125-130.

Description of a Paper with DOI:

Korolev E.V., Smirnov V.A,, Evstigneev A.V. Nanostructure of matrices for sulfur constructional composites: meth-
odolody, methods and research tools. Nanotehnologii v stroitel’stve = Nanotechnologies in Construction. 2014, Vol. 6,
no. 6, pp. 106-148. DOI: dx.doi.org/10.15828/2075-8545-2014-6-6-106-148.

Description of Conference Proceedings:

Usmanov T.S., Gusmanov A.A., Mullagalin .Z., Muhametshina R.Ju., Chervyakova A.N., Sveshnikov A.V. Features
of the design of field development with the use of hydraulic fracturing. Trudy 6 Mezhdunarodnogo Simpoziuma
«Novye resursosberegayushchie tekhnologii nedropol’zovaniya i povysheniya neftegazootdachi» [Proc. 6th Int. Symp.
«New energy saving subsoil technologies and the increasing of the oil and gas impact»]. Moscow, 2007, pp. 267-272.
(In Russian).

Description of Book (Monograph, Collection):
Lindorf L.S., Mamikoniants L.G., eds. Ekspluatatsiia turbogeneratorov s neposredstvennym okhlazhdeniem [Op-
eration of turbine generators with direct cooling]. Moscow, Energiia Publ., 1972, 352 p. (In Russian).

Kanevskaya R.D. Matematicheskoe modelirovanie gidrodinamicheskikh protsessov razrabotki mestorozhdenii ug-
levodorodov [Mathematical modeling of hydrodynamic processes of hydrocarbon deposit development]. Izhevsk,
2002. 140 p.

Description of Translated Book:

Timoshenko S.P, Young D.H., Weaver W. Vibration problems in engineering. 4th ed. New York, Wiley, 1974. 521 p.
(Russ. ed.: Timoshenko S.P, lang D.Kh., Uiver U. Kolebaniia v inzhenernom dele. Moscow, Mashinostroenie Publ., 1985.
472 p.).
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Brooking A., Jones P, Cox F. Expert systems. Principles and case studies. Chapman and Hall, 1984. 231 p. (Russ. ed.:
Bruking A., Dzhons P, Koks F. Ekspertnye sistemy. Printsipyraboty i primery. Moscow, Radio i sviaz’' Publ., 1987.224 p.).

Description of Internet Source:

APA Style (2011). Available at: http://www.apastyle.org/apa-
style-help.aspx (accessed 5 February 2013).

Pravila Tsitirovaniya Istochnikov (Rules for the Citing of Sources)
Available at:

http://www.scribd.com/doc/1034528/ (accessed 7 February 2013).

Description of Thesis or Abstract of Thesis:
Semenov V.I. Matematicheskoe modelirovanie plazmy v sisteme kompaktnyi tor. Dokt, Diss. [Mathematical model-
ing of the plasma in the compact torus. Doct. Diss.]. Moscow, 2003. 272 p.

Description of State Standard (GOST):
State Standard 8.586.5-2005. Method of measurement. Measurement of flow rate and volume of liquids and gases
by means of orifice devices. Moscow, Standartinform Publ., 2007. 10 p. (In Russian).

Description of Patent:
Palkin M.V. Sposob orientirovaniia po krenu letatel'nogo apparata s opticheskoi golovkoi samonavedeniia [The
way to orient on the roll of aircraft with optical homing head]. Patent RF, no. 2280590, 2006.

Description of Unpublished Document:
Pressure generator GD-2M. Technical description and user manual. Zagorsk, Res. Inst. of Appl. Chem. Publ., 1975.
15 p. (In Russian, unpublished).
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O COBJIIOAEHUN PEQAKUME SNIEKTPOHHOIO U3AAHUA
HAHOTEXHOJIOI'M B CTPOUTEJIbCTBE: HAYYHbI UHTEPHET-
KYPHAN» U3AATENIbCKON 3TUKU N 3AABJIEHUE OB OTCYTCTBUN
3J10YNOTPEBJNIEHUA CNYXEBHbIM NMNOJIOXKEHUEM.

Ob UCMNOJIb3OBAHUUN KOHTEHTA B COOTBETCTBUU
C JIMLEEH3UEN CREATIVE COMMONS CC-BY «ATTRIBUTION».

AEKJIAPALINA OPEN ACCESS XKYPHAJA

O6wume nonoXxeHunsa

OCHOBHble 3TMYECKMe HOPMbl, KOTOpble COOMOAAeT pefakuusi SMEKTPOHHOro M3gaHus «HaHoTexHonoruu
B CTPOUTENbCTBE: HAYUHbIN IHTepHeT-KypHan»:

1. Nybnukauma ctatein B XypHasne 6ecnnatHa.

2. HeponycTumbIM SIBASIETCA MJarvat, B Kakol Obl TO HU 6b10 dopme. ITO KacaeTcs Kak npefcTaBfieHus
K Nybnukauum nog CBOUM MMEHeM npexae onybinmkoBaHHbIX UM HEOMYBIMKOBaHHbIX PaboT ApYyrx aBTOPOB, Tak
N NPUICBOEHNA YyXKX uaen. B cnyyae 3aMcTBOBaHUA GparMeHTOB Uy»KUX paboT aBTOP JOKEH yKa3aTb MCTOUHMK.
Mpumepbl 6ubnAnorpadryecknx CCbiiok NpuBeLeHbl B pasgene «ABTopam».

3. Pepakuma nybnukyeT cTaTby aBTOPOB BCEX CTPAH M HALMOHANbHOCTEN, KOTOPbIe UCCIeAYIOT NpobiemaTuKy,
onpefeneHHyto pefakuMoHHON NOSINTUKON.

4. Pepakuus He COTPYAHMYAEeT C aBTOpaMu, KOTOpble KOrga-nmbo AonycTuny cjiydau nnarvata B CTaTbAx,
NpefCcTaBNeHHbIX B SN1EKTPOHHOE M3aaHne «HaHOTEXHONMOry B CTPOUTENbCTBE: HayUHbIN VIHTEpHET-KypHan» munm
LPYrX U3JaHnAX, eC/I TaKOBOE CTaHET N3BECTHbIM.

5. Pepakumsa ncnonb3yeTt nporpaMmMHble CpeficTBa M obecrneyeHvie 4 BbIABNEHNA NiarvaTta us pabot, uMmeroLmxcs
B VIHTepHeTe.

6. Pepakuus Oypet C Npu3HATENbHOCTbIO MPVHUMaTb UHGOPMALMIO OT YMTaTeNell OTHOCUTENBbHO BbISIBIEHHbIX
UMW DTIEMEHTOB MJlarvaTa U HapyLlleHUsi aBTOPamMm MOPasibHbIX HOPM 1 MY6JIMKOBATb €€ Ha CTPaHMLAX XypHana.

7. Pepakumsa 6epeT Ha ceba 06a3aTeNbcTBa He NyONMKOBaTb CTaTbl, KOTOPbIE COAEPKAT NPU3bIBbI K TEPPOPU3MY,
NposABeHNA KCeEHOPOOMM, OCKOPONEHMA APYTX aBTOPOB UM FPaXKaaH.

8. B pepakunn KypHana npoBOAMTCA BHELUHee peLeH3MpoBaHne cTater, AnA peLeH3MpoBaHNA Kax[aon cTaTby
NPUBNEKaeTCA He MeHee 3 3KCMepToB.

9. Cpeon TpeboBaHW, NpeabABAAEMbIX K PeLeH3eHTaM, eCcTb OfnpeAesieHne Hanmuusa S7eMEeHTOB MJarvaTta.
06s3aHHOCTU pPELIEH3EHTOB NprIBefeHbl B pa3aene «PelieH3eHTamy.

10. CTpyKTypa peLeH3MpOoBaHHbIX CTaTen npusedeHa B [MpunoxeHnn 3.

11. XKypHan no3BonseT COXPaHATb aBTOPaM aBTOPCKMeE MNpaBa 6e3 orpaHNYeHUin, a TakKe COXPaHATb aBTopam
npaea Ha nyb6nukauuy 6e3 orpaHuYeHni.

12. ABTOpbI NYONMKYEMbIX B XXYpHase MaTepranoB AOMYCKalT MCMONIb30BaH/E KOHTEHTa B COOTBETCTBUW
¢ nuueHsmenn Creative Commons CC-BY «Attribution» (<ATpmbyuus»). 3Ta NWUEH3Us MO3BONAET [PYrum
pacnpoCcTpaHaTb, pefaKkTMpOoBaTh, MOMNPABAATL U 6paTh 3a OCHOBY NPOU3BefeHe aBTOPOB, AaXKe KOMMEePUECKM, 4O
Tex Nnop, NoKa OHU yKa3blBaloT Balle aBTOPCTBO. JInLeH3nAa pekoMeHoBaHa AN MakCMManbHOMO pacnpoCTpaHeHUs
N VCMONb30BaHUsA JIMLEH3MPOBAHHbIX MaTepuanos. [MogpobHo o nuueHsum Creative Commons CC-BY cmotpuTte
3pech http://creativecommons.ru/.

13. Heknapauma Open Access »KypHana. Pegakuma n3gaHua nNpuaepKnBaeTca MOMUTUKN «OTKPbITOro JOCTymna»
K nybnukyembiM MaTepuanam. [log «OTKPbITbIM JOCTYNMOM» B COOTBETCTBMM C bByaanewTckon WHULMATMBON
«OTKpbITHIN goctyn» (BUO[) penakuma nogpasymeBaeT cBOOOAHbIM AOCTYN K MyOnVKyeMbIM B »KypHane Matepranam
yepe3 nyonuuHbIN VIHTEpPHET 1 NpaBO KaXKAoro Mosib30BaTesisl UMTaTb, 3arpy»aTb, KOMUPOBaTb, PacnpOCTPaHATb,
pacneyvaTblBaTb, UCKaTb UK enaTb CCbUIKU Ha MOJIHOTEKCTOBbIE CTAaTb, MPOBOAWTb MOUCK POGOTaMU-MHAEKCATOPaMK,
BBOAWTb VX KaK JaHHble B MPOrpaMmMHOe obecrneyeHyie Uiy UCMOJb30BaTb Afs APYTX 3aKOHHbIX LieNiell Npy OTCYyTCTBUN
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(bUHAHCOBBIX, MPABOBbIX N TEXHUYECKMX MPErpag, 3a UCKMIOYEHEM TeX, KOTOPbIE PerynvpyioT JOCTyn K COOCTBEHHO
NHTepHeTy. EAVHCTBEHHBIM OrpaHUYEHNEM Ha BOCMPOW3BOACTBO M PACNpPOCTPaHEHNe U eAVHCTBEHHBIM YCII0BUEM
KonupaiTa B 3Tol 061acTy AOMKHO ObITb NMPaBO aBTOPa KOHTPONMPOBATL LIENTOCTHOCTb CBOEW PaboTbl 1 06A3aTesIbHble
CCbIIKM Ha €ro VMMsi MPW KCMOfb30BaHMU paboTbl 1 ee uMTMpoBaHuK. MoapobHo o byaanewTckon MHUUMATVBE
«OTKpbITbIN fOCTYN» cMOTpUTe 3aeck http://www.budapestopenaccessinitiative.org/boai-10-translations/russian.

B OTKpbITOM [OCTyne pa3mellatoTcs MOMHble TEKCTbl CTaTel U3 »KypHana «HaHOTexHonornm B CTPOUTENbCTBE:
HayuHbIl IHTepHeT-KypHan» (MX COCTaBHble YaCTV UV MeTaflaHHbIe) B IHTepHeTe Ha canTe n3gaHnsa (www.nanobuild.
ru), HayuHoi anektpoHHon 6rnbnuotekn eLIBRARY.RU, B cuctemax umTtrpoBaHua (6asax gaHHbIx): ISSN, Poccuiickun
MHAEKC HayuHoro unTtnpoBaHus, Ulrich’s Periodicals Directory, DOAJ, CA(pt), Compendex, Scopus, Web of Science,
EBSCO Publishing, ResearchBib, CrossRef, ProQuest u gp.

B Ka[ol HayyHOW cTaTbe Yy aBTOPOB 00fA3aTeNbHO YKa3blBAKTCA: MeCTo paboTbl (yHUBEPCUTET (MHCTUTYT),
npegnpuATMe M Apyrne OpraHu3auuy, ropog, CTpaHa), AOJKHOCTb, yYeHas CTerneHb, YYeHOe 3BaHWe, MOJIHbIN
MOYTOBbIV afpPEC M SMEKTPOHHbIN agpec, YTo 06ecrneunBaeT BO3MOXHOCTb HEMOCPeACTBEHHO OOLWATbCA YUYeHbIM
1 CNeumnanmcTamM 13 pasHbiX CTPaH C aBTOPaMu.

Kaxpon ctatbe npuceamsaetcsa UDC, DOI, B MeTafilaHHbIX CTaTbsIX Pa3MeLLaeTcs MallMHovTaeMas nHpopmaumus
o CC-nuueHsnn (HTML-kogn), opyrve naeHTudrKaTopbl MaTepranos.

14. bonee noppo6bHas WHPopmauMAa O COOMOAEHUN W3OATENbCKOW OSTUKKU, MOPSAKE pPeLeH3npoBaHUSA
MaTepranos, NPUHLMNaxX IMLEeH3NPoBaHuA, aeknapaumm Open Access XKypHana, Cobi0eHNN aBTOPCKOTO 1 CMEXKHbIX
npaBax, KOTOPbIMI HY>KHO PYKOBOACTBOBATHCA, COAEPKUTCA B MEXAYHAPOAHbIX CTaHAApTaX, 3akoHax Poccuiickon
Mepepaumm, npodeccroHanbHbIX Kofekcax, pykosoacteax. Cpean Hux — MexpayHapoaHble cTaHgapTbl KomuteTa
no stmke nyb6nukaumin (Committe on Publication Ethics - COPE), Jluuensuun Creative Commons, byganewTckan
nHMUmaTea «OTKPbITbIN JOCTYM», PykoBOACTBO ANiA peLeH3eHTOB m3gaTtenbctBa Elsevier, paxkgaHcknin kogekc PO
u. IV, 3akoH PO «O cpepctBax maccoBor uHpopmaLmmy», 3akoH PO «O pekname», Kogekc npodeccmoHanbHOM 3TUKK
XypHanucTta, KogeKkc 3TvKy HayuHbIX nyonnkauum u gp.

MaBHOMY pepakTopy

PeweHne no ony6nukoBaHWIO CTaTbW. [NaBHbII PERAKTOP 3MIEKTPOHHOrO um3fdaHua «HaHoTexHonorum
B CTPOMWTENbCTBE: HAYUHbIV VIHTEpHET->KypHas», OTBEUaeT 3a NPVHATAE PeLLEHMs O TOM, KaKre 13 NpeacTaBieHHbIX
B pedakuuio XypHana paboT cnepyeT ony6nMKoBaTb. JTO peLleHMe BCerga AOMKHO MPUHMMATBCA HA OCHOBE
NpoBepKN AOCTOBEPHOCTM PaboTbl U ee BAaXKHOCTU OJ1A UCCNefoBaTeneil 1 umtatenen. [naBHbIi pegakTtop MOXeT
PYKOBOZACTBOBATHCA METOANYECKUMN PeKOMeHAAUMAMY, Pa3paboTaHHbIMM PeCOBETOM 1 PeLKOSIEren XypHana,
N TaKNMU opuanyeckummn TpeboBaHAMY Kak HeflonyLlleHne KNeBeTbl, HapyLleHWs aBTOPCKOro npasa v niarvata.
TakxXKe Npu NPUHATAM PeLlleHns No NyonMKaLumm rMaBHbIA PefakTop MOXEeT COBETOBATbCA C UfleHaMU PeAcoBeTa,
PEeAKONNEerum Ny peLeH3eHTamu.

CnpaBegnuBoCTb. [N1aBHbI pefakTop OLEHMBAET MNpefcTaBieHHble PaboTbl MO WX WHTEIEKTYaslbHOMY
coflepXKaHuio, HEeB3Mpas Ha pacy, MOJ, CeKCyasibHYl OPUWEHTALMIO, PENUrnio, STHUYECKOe MPOUCXOXKAEHNMe,
rpak4aHCTBO UM NOSIMTUYECKUE B3IA4bl aBTOPA.

KoHduaeHUManbHOCTb. [MaBHbIN PejakTop, COTPYAHMKM PelaKLny, YieHbl PefiCOBETA U PefiCOBETA HE JONIXKHbI
pacKpbiBaTh HGOPMaLMIO O NPefCTaBNeHHO PYKONUCHU KOMY-TMO0 APYroMy, 3a UCKITIOUYEHEM aBTOPA, PELIEH3EHTOB,
NMOTEHUMaNbHbIX PEeLieH3eHTOB, KOHCYJIbTAHTOB PefakLMOHHOIO COBETA, a TaKkXKe n3gaTtesns.

PasrnaweHve cBepeHUNn U KOHPNANKT nHTepecoB. CBefieHNA, COAepKallmeca B NpefCTaBleHHON CTaTbe,
He [OJIKHbl UCMONb30BaTbCA B KaKOW-NMO60 cobCTBEHHONM paboTe rnaBHOro pedaktopa M UeHOB pefcoBeTa
1 pefKoierum 6e3 NnMCbMeHHOr0 paspelleHnsa aBTopa. KoHburaeHuanbHan nHbopmaLumsa nnm naeu, noslyyeHHble
npu peLeH3npPoBaHN, AOJIXKHbI XPAHUTBCA B CEKPETE U HE UCMOJb30BaTbCA AJ1s MONyYEeHUs IMYHON BbIFOAbI.

[naBHOMY pefakTopy crefyeT OTKa3aTbCA OT CBOEro y4YacTUusi B PeLEH3NPOBaHUN B CJlyYae, ecyii NPUCyTCTByeT
KOHQMUKT MHTEPeCOoB, MPOUCTEKAOLMIA N3 KOHKYPEHLNW, COTPYAHUYECTBA UM APYTMX OTHOLEHUN C KeM-n6o 13
aBTOPOB, KOMMAHWI NN YUPEXKAEHWUI, UMEIOLLMX OTHOLLEHNE K CTaTbe.

TnaBHOMY peflakTopy CliefyeT TpeboBaTh OT BCEX aBTOPOB »KypHasia NpefoCTaBsTb CBEIEHNA O COOTBETCTBYHOLLUX
KOHKYpUPYILMX UHTepecax U My6nvMKoBaTb UCMPABMEHWA, ecii KOHQIUKT MHTepecoB Obll pa3obnauveH nocne
nybnukauun. B ciiyyae HeOOGXOAUMOCTH, MOXET BbIMOHATLCA APYroe MOAXOAslee C/lyyalo LeCTBUE, TaKoe Kak
ny6nunKauus onpoBepPKeHNA UK BblpaXkeHNA 03a60UYEeHHOCTY.

UzyueHne xanob sTnueckoro xapakrepa. [1aBHOMy pefiakTopy cyielyeT nprHMMaTb Pa3yMHO ObICTpble Mepbl
npu NOCTYIJIEHNM XaNlob STMYECKOro XapakTepa B OTHOLUEHWV MPeACTaBIEHHON PYKOMUCH UM ONy6/IMKOBAHHOM
CTaTbU, IMeA KOHTAKT C peaakLUuen, n3gartesnem.
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PeuyeH3eHTam

PeueH3npoBaHMe MOMOraeT rfaBHOMY pefaKTopy Npu MNPUHATUX peweHus o6 onybnukoBaHUM pPaboTh,
a bnarofjapAa 3ameuyaHVsM U MPedSIOKEHUAM PELeH3eHTOB MOXET TakXe MOMOYb aBTOpY Y/y4llUTb ero paboTty.
Pepakuua anekTpoHHOro nsgaHua «<HaHOTeXHONOrMM B CTPOUTENbCTBE: HayUHbI VIHTepHeT-KypHan» npusnekaet
PELIEH3EHTOB 13 YMCJIa BHELLIHMX SKCNEePTOB. PelleH3rpoBaHre [OMKHO 06ecneunTb OLEHKY HayUYHOW 3HAUUMOCTH U
OPUIMHANIbHOCTY NPELCTaBIEHHON pyKonucu. ABTOPbI PYKOMNMCEN, MPeAcTaB/IeHHbIX K OMy6/IMKOBAHWIO, MPU3HAOT
LieniecoobpasHOCTb U HEOOXOAUMOCTb peLieH3upoBaHus. Cornawasncb Ha peLeH3npoBaHne, OyaylWmin peLeH3eHT
GepeT Ha cebs cnepytoLire 06A3aTeNbCTRA.

OnepaTMBHOCTDb. JI1La, K KOTOPbIM OOPATUNIUCH YfeHbl Pefakuun Yepes NaBHOrO PefakTopa OTHOCUMTENbHO
peLeH3UPOBaHUs PYKOMKUCEN HayuyHbIX paboT, MMeT MopasibHble 00s3aTeNbCTBa OTHOCUTENIBHO €€ OMepaTUBHON
oueHKU. MNpy HEBO3MOXHOCTY NPeACTaBNEHUS PELEH3UN B YCTAHOB/IEHHBIN CPOK, 06 3STOM MHPOPMUPYIOT FMaBHOIro
pefakTopa 1 Ha3HauyalT HOBOTO peLieH3eHTa.

KoHdupeHumanbHocTb. Kaxxpas nosnyuyeHHasa Ons peLeH3MpOBaHWA PYKOMUCh AOMKHA pPaccMaTprBaTbCsA
Kak KoHObUAeHUManbHbI AOKYMeHT. Ee He mpocmaTpuBaloT 1 He OOCYXAAT C APYrUMK NULamu, KPOoMme N,
YNOMHOMOYEHHbIX [N1aBHbIM PEAAKTOPOM.

O6BbEKTUBHOCTD. PeLieH31K JOKHbI BbINOMHATLCA OOBbEKTUBHO. HeonyCcT!Mbl IMYHOCTHbIE HaMaZKM Ha aBTopa.
PeLieH3eHTy cneflyeT BbiparkaTb CBOIO TOUKY 3PEHMSA AICHO 1 000CHOBaHHO.

OueHka ccboK. OakT OTCYTCTBUA CCbISIOK B PYKOMUCHK, MPeACTaBeHHON Ans onyOnnKoBaHNsA, JOMKEH ObiTb
OTMeYeH 1 OLeHeH peLeH3eHTOM. B cnyyae cxoacTBa MM 4acTUYHOTO COBMAAEHMUA PYKOMUCUM C U3BECTHbIMU
peLeH3eHTy nyonnkKauusammy, Ha KOTOpble OTCYTCTBYIOT CCbUIKM, 3TO AOMKHO OblTb TaKXKe YKa3aHO pPeLeH3eHTOM.
Mpumepbl 6UbMorpadpuUecKnx CCbiNIoK NprBeaeHbl B pasaene «ABTOpam».

BbiaBneHue nnarvarta. PeueH3eHT, B C/lyyasix NOAO3peHVA Mo NoBoAy AyOnMpoBaHUs CTaTbM WM Marvata,
LOJIXKEH yKa3aTb 06 3TOM B peLieH3nu.

3Tnyeckme Hopmbl. KoHoupeHuranbHas WHPopMaLMA U WMAEWN PELEH3UPOBAHHOW CTAaTbU HE [OJKHbI
pa3srnawartbca. MaTepuanbl peLeH3MpPOBaHHOM CTaTbW He [OMKHbl WCMOMIb30BaTbCA ANA MONYyYEeHUA JINYHOWN
BbIrOAbl peLieH3eHTa. PeLieH3eHT cobniofaeT HOpMy, COrflacHO KOTOPOW OH He MCMOoJb3yeT B COOCTBEHHON paboTe U
nyonnKauusax naeun 1 NoJIOKeHNsA peLeH3nPOBaHHON M CTaTbi 6€3 MMCbMEHHOIO COrfacus ee aBTopa.

PeLieH3eHTy cnieflyeT 0TKa3aTbCA OT CBOErO yyacTuA B PeLieH3UPOBaHMN B Cllyyae, eCiiu NPUCYTCTBYET KOHGANKT
WHTEPEeCOoB, NPOVCTEKAOWMIN N3 KOHKYPEHLMKN, COTPYAHMYECTBA UM APYrMX OTHOLUEHWUI C KeM-nbo 13 aBTOPOB,
KOMNaHWI UNn yYpexAeHWI, UMeIoLL X OTHOLLEHNE K CTaTbe.

ABTOpam

1. ABTOpbI NPeACTaBNAAIOT B peAaKumio:

«  PYKOMUCK B SNEKTPOHHOM BUAe (MO 3neKTpoHHoU noute info@nanobuild.ru) B cooTBeTcTBUM C nMpaBunamu
odopmMneHNA TEKCTOBbIX 1 rpadryecKnx MaTepranos, npusegeHHbIMY B MpunoxeHun 1. Tematuka nyonnkyembix
MaTepranoB [OO/MKHA COOTBETCTBOBATb 3asB/IEHHON pPeAaKuMein SMEeKTPOHHOro usgaHusa «HaHoTexHonorum
B CTpouTenbcTBe: HayuHbll WHTepHeT-XypHan» B [punoxeHum 2. [lpeactaBnsaemble CTaTbW [OSKHbI
COOTBETCTBOBATb CTPYKTYpPe, NnpueefeHHoN B MpunoxeHum 3.

+  COMPOBOAMTENbHOE NMMCbMO (PefaKLMA BbICbIIAeT aBTopam obpaseL no nx npeiBapuUtesibHOMY 3anpocy).
ABTOpbI MYO6/IMKYEMbIX B »KypHaJie MaTepuasioB [OMyCKaloT WCMONb30BaHME KOHTEHTa B COOTBETCTBMM

¢ nuueH3uen Creative Commons CC-BY «Attribution» («ATprbyuumsa»); cornacHbl ¢ nprcBoeHrem Kaxgon ctatee UDC,

DO, ¢ pa3melleHriem mawHounTaemon nHdopmauum o CC-nuuensnm (HTML-koa) B MeTalaHHbIX CTaTbAX, APYTUX

naeHTUPMKATOPOB MATEPMASIOB; COMTAaCHbI C Pa3MELLEHVIEM B OTKPbITOM OCTYME NOSHbIX TEKCTOB CTaTel (MX COCTAaBHbIX

yacTeln UnNn MeTagaHHbIx) B IHTepHeTe Ha canTte usgaHusa (www.nanobuild.ru), HayuHon anekTpoHHo 6nbnmnotekn
eLIBRARY.RU, B cuctemax uutmpoBaHusa (6a3ax gaHHbix): ISSN, Poccuncknii nHpekc HayuHoro uutmposaHus, Ulrich’s

Periodicals Directory, DOAJ, CA(pt), Compendex, Scopus, Web of Science, EBSCO Publishing, ResearchBib, CrossRef

n gp. O6 3TomM aBTOPbI YKa3bIBalOT B CONPOBOANTENIbHOM nrcbMe. [MogpobHo o nuueH3un Creative Commons CC-BY

cmoTpuTe 3aech http://creativecommons.ru/.

2. B cTaTbe [OMKHbI COfepKaTbCsA pPe3ynbTaTbhl OPUTMHANIbHBIX UCCIeNOBAaHUN U MPOCNEXNBATLCA CBA3b

C NpeabiayLL MMM UCCNIeJOBAaHUSAMY, BbIMOJIHEHHBIMW JIMYHO aBTOPOM W APYrMuy yyeHbiMu. [locnegHee JOMKHO

ObITb MPeACTaB/IeHO Kak B OCHOBHOM TEKCTE, TakK U B PpOpMe CCbIIOK Ha MnpeabigylimMe NCTOYHUKK. B cnyuae

MCMONb30BaHUA MaTepuranoB M3 paboT Apyrux aBTOPOB CTaTbsl JOJHKHA COAEpPKaTb COOTBETCTBYIOL|ME CCbITKU.
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bubnunorpadpuuecknini CNMCoK NPUBOAUTCA MOCe TeKCTa cTaTbu. Mpumepbl odopmieHnsa brnbnmorpapruecknx
CCbINOK AaHbl B MpunoxeHun 4.

Mpu HanucaHuy cTaTby criegyeT cobnoaaTb NPUHLMMNBI TPOGECCUOHANBHON STUKK, NPOABMATD KOMMETEHTHOCTD,
06BEKTUBHOCTb 1 OTBETCTBEHHOCTb.

3. Pepakuun, peaakuvoHHbIV COBET UMK PeAakLMOHHAsA KOIEria MOryT NonpocuTb aBTOPOB NPefoCTaBUTb BCe
NepBOVCTOUHUKA 1 MaTepuasbl, UMeloLe OTHOLEHKEe K HamnmncaHuo nybnvkyemoi ctatbu. MaTepuasnbl SOMKHbI
XPaHUTbCA B TeueHue 1 roga nocse nybavkauuu.

4. Kaxpgasa cTtatbda, nyb6nvKyemas B >KypHase, PeLeH3WpyeTcs SKCMepTamy Ha npeameT OPUrMHANbHOCTM
N COOTBETCTBUA MNpaBunam odopmneHus. Mcnonb3oBaHne TPyAOB WAV MbICNE APYTUX YUYEHbIX LOSIKHO ObITb
odopmneHo Hagnexawum obpasom. Hegonyctum nnarvat B nmobon dopme. ABTOPbI JOSIKHbI NMOATBEPAUTb, UTO
nyOAnKyIOT CBOIO CTaTblO BMEPBbIE NN NMPOCAT OCYLLECTBUTL €€ MOBTOPHYIO Nybnnkayuio.

5. VMHdopmauwsa, nonyyeHHas HeopuUUMANbHO, HANPMEP, B YaCTHOM OOCYXXAEHWUW UMM NepPernunucke, He MOXeT
ObITb NpefCTaB/ieHa B CTaTbe 6€3 NMUCbMEHHOTO Pa3peLleHns CO CTOPOHbI NCTOUYHKKA UHGopMauuun. Hdopmauns,
NCTOUYHMKOM KOTOPOW ABNAETCA KOHOUAEHUMANbHAA AeATeIbHOCTb, B YaCTHOCTU PeLeH3UPOBaHME PyKONUCE Uim
3asBOK Ha MoJlyyYeHue rpaHToB, He MOXET ObITb UCMONb30BaHA B CTaTbe 6€3 NMCbMEHHOTO COrachsA aBTOPOB.

6. MNepensgaHne cTaTb MO MHULUMATMBE pPefaKLUMOHHOrO COBeTa (peAakuVMOHHOW Komiernmn) >KypHana
OCYLLEeCTBNAETCSA C COrNacusi aBTOPOB, pefaKLMmM 1 0bnagaTens npaBa UHTENNIEKTYallbHOW COOCTBEHHOCTM Ha CTaTbIO.
B cnyuyae noBTOpHOM Ny6nmKaLmm cTaTby U3gaTeslb ieNlaeT COOTBETCTRYOLLee coobLieHre 06 3TOM.

MpencTtaBneHve cTaTby B COABTOPCTBE BO3MOXKHO, €C/AM BCE JIMLQ, YKa3aHHble KakK COaBTOpPbI, cAaenanu
3HAUWTENbHBIN BKNaA B Pa3paboTKy KOHLENLUWY, NIaHNPOBAHWNE, BbINMONHEHWE WU MHTEPNPETALMIO ONUCbIBAEMOTO
nccnefoBaHus. B cnyuae ecnv BKnag nuua, onpeaeneHHbiM o6pa3om CogeiCTBOBABLLIENO OCBELLEHHOMY B CTaTbe
NCCNefoBaHMIo, He HACTOJIbKO CYLLECTBEHEH, YTOObl BK/IOUUTb €70 B COABTOPbI, €My AOJKHA OblTb BblCKa3aHa
npvi3HaTeNnbHOCTb. [1aTa C acNMPaHTOB 3a Ny6AMKaLMIo CTaTel He B3VMAeTCs.

7. ABTOP-KOPPECMOHAEHT JO/MKeH 0becrneuntb NpoyTeHne U ofobpeHne BCEMM COABTOPAaMM OKOHYATENbHOM
BEPCUM CTaTby, @ TAKXKe MX corylacue Ha nybnmkauuio.

8. Mpu Hanuumm KoHGMKTa UHTEPECOB, B TOM UMUCTIE M MOTEHUMANbHOTO, aBTOP WM COABTOPbI AOMKHbI
MHPOPMMPOBATL U3AATENs KaK MOXHO paHblue. [py BbIABAEHUN MPVHUUMNMAIBbHBIX OWNOOK MM HETOUYHOCTEN
B CBOEeW yxe orny6/iMKOBaHHON paboTe aBTOp 06s3aH CPOYHO COOOWMTL 06 3TOM wWed-pefakTopy U OKasaTb
MaKC/MaJibHOe COAEeCTBIE TMAaBHOMY PeAaKTOPY »KypHana Ana nybankaumum onpoBep)KeHus nMbo nucrnpasieHui.
B cnydyae nonyuyeHus rmaBHbIM PefakTOPOM MHPOpMaLuy OT TPETbUX JNL, O CoAep»Kalleiica B onybnMKoOBaHHON
paboTe CylecTBEHHOW OWNOKe aBTOP 06s3aH NPeACcTaBrTb CPOYHOE OMPOBEPKEHME C NPEefOCTaBIEHNEM [TABHOMY
pepakTopy (wed-penaktopy) AoKa3aTeNbCTB CBOE MPABOTbI UM HEOOXOAMMbIE NCMPaBAEHUS.

9. ABTOpPbI JOJIXKHbl OCO3HABaTb, YTO PeAaKLKs, peAakUMOHHbIN COBET 1 pefaKLUVMOHHAsA KONErus 3/1eKTPOHHOIo
n3gaHus <HaHOTEXHONIOTMM B CTPOUTENbCTBE: HayuHbIN VIHTepHeT-KypHan» 6epyT Ha cebs 06A3aTeNbcTBa MOMOraTb
Hay4yHOMY COOOLLEeCTBY B COOMIOAEHMM BCEX aCMEKTOB U3AATENbCKON STVKM, OCOOEHHO B Cilyyasx MOJO3PEHMUSA MO
rnoeofy fy6/nvMpoBaHWA CTaTby UK Marnarta.

10. ABTOpPbI OMYGNMKOBAHHbBIX MAaTepPUANoB HECYT OTBETCTBEHHOCTb 3a JOCTOBEPHOCTb MPUBEAEHHBIX CBEAEHNI
1 UCMOJIb30BaHNE JaHHbIX, He MOAJSIeXxaLmx OTKPbITON Ny6nmkauun. Pegakuma octaBnseT 3a co6oi MpaBo BHECEHUS
penakTopcKon NpaBku. MHeHVe pefakuMn MOXEeT He COBMafdaTb C MHEHWEM aBTOPOB: MaTepuasbl My6GNnKyTCS
C Uenblo 06CYXAEHMS aKTyanbHbIX BOMPOCOB. Peflakums He HeceT OTBETCTBEHHOCTU 33 COAEP)KaHWe peKnambl
1 0ObABNEHUN.

11. MNocne paccMOTpeHUsi MaTEPUANoOB pefaKkuus YBe[OMSISIET aBTOPOB O CBOEM pPeLIeHUM SNEKTPOHHbIM
nrcbMoM. B cilyyae ecnv cTaTbst He MOANEXUT Ny6AVKaLMK, peaakumsa HanpaensaeT aBTOpy MOTUBUPOBAHHBI OTKas.

12. Jliobaa nepeneyaTka MaTepUasioB NMOHOCTBIO MM YAaCTUYHO BO3MOXHA TONIbKO C MMCbMEHHOTO pa3peLLeHms
pepakumm.

YBa)kaemble aBTOpbDI!
Mpocbb6a B LenAx SKOHOMUN BpeMeHu cefoBaThb
npasunam opopmneHns ctatem B XKypHane.
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MNMpunoxeHue 1

MpaBuna opopmneHna matepunanos

CraTbu NpeACcTaBAIOTCA NO IeKTPOHHON noyTte
(e-mail: info@nanobuild.ru) n opopmnsiorca cnegyrowmm o6pasom.

TekcT cTaTbm.

O6bem cTaTby — He MeHee 3 1 He 6onee 10 cTpaHul popmaTa A4.

MNona: cnesa n cnpasa — NO 2 CM, CHU3Y N CBEPXY — MO 2,5 cm.

OCHOBHOW TeKCT cTaTbh HabnpaeTca B pegakTope Word.

LWpndT ocHoBHOro TekcTa — Times New Roman.

TekcT HabrpaeTcs 14 Kr, MeXAYCTPOUHBIN MHTEPBA — MHOXKTeNb 1,15.

[lns ogHOPOAHOCTY CTUNA He NCMONb3ynTe WPUTOBbIE BbiAeNeHUs (KypCrB, NogUYepKUBaHUSA 1 ap.).

OTcTyn nepBoii CTpoKM ab3aua — 1 cm.

CnoxHble hbopmynbl BbINMOAHAITCA Npy noMoLm BctpoeHHoro B WinWord pegaktopa popmyn MS Equation 3.0.
Dopmyrbl pacnonaralTcs Mo LeHTPY KOJTOHKM 6e3 0TCTyna, UX NopPAAKOBbI HOMEP YKa3blBaeTCA B KPYTJIbIX CKO6-
Kax 1 pa3MeLLlaeTcs B KOJMIOHKe (CTpaHuLe) C BbIK/OUKON BNpaBo. EAnHCTBEHHas B cTaTbe GopMyna He HymepyeT-
cA. CBepxy U CHK3Y GOpPMyJibl HE OTAENAIOTCA OT TEKCTA JOMONHUTENIbHBIM UHTEPBAIOM.

[na ccoblnok Ha Gopmysibl B TEKCTE UCMOMb3YOTCA KPYrible CKOOKM — (1), Ha nUTepaTypHble NCTOUYHVKY — KBagpaT-
Hble ckobku [1].

Bubnuorpadpuueckunin CnMcok npruBoanTcsa 12 Kr.

Fpadunueckoe opopmneHne craTbu.

WnniocTpaumy BbINOMHAIOTCA B BEKTOPHOM ¢dopmaTte eps nnbo B nt0b6OM 13 rpadpuueckmx npunoxkeHun MS
Office 97, 98 nnu 2000.

lpaduku, pucyHkn n oTtorpadrm BCTaBAAOTCA B TEKCT MOCIIE NEPBOro YNOMVHAHWA O HUX B YAOOHOM A5l aBTOpa
BUAeE.

MogpurcyHouHble nognucy (12 Kr, 06bIYHbIN) AAOTCA NOA MIMIOCTPALMAMM MO LEHTPY NOC/Ie COKPALLEHHOTO C/TI0BA
Puc. c nopagkoBbiM HOMepom (12 Kr, NOnyKMPHbIN). EUHCTBEHHbIV PUCYHOK B TEKCTE HE HYMepyeTCA.

Mexxgy NognuChio K PUCYHKY 1 MOC/EAYIOLMM TEKCTOM — OfVH MEXAYCTPOUHbIV MHTepBarl.

Bce pucyHkun 1 doTorpaduv fOMKHbI ObITb KOHTPACTHBIMY U UMETb pa3peLleHre He meHee 300 dpi. Mnnioctpatus-
HbI1 MaTepran kenaTefbHO NPeACTaBATb B LBETHOM M300paXXeHnu.

lPadurKn HeNb3s BbIMOMAHATE TOHKUMU JIMHUAMMW (TOMNLWMHA TMHUIA — He MeHee 0,2 MMm).

KcepokonvpoBaHHbIe, a TaK»Ke MI0X0 OTCKAHMPOBAHHbIE PUCYHKI N3 KHUT 1 XKYPHANIOB HE MPUHUMAIOTCSA.

Cnogo Tabnuua ¢ NopsAaKOBbLIM HOMEPOM pacrosiaraeTcs C BbIK/IIOUKONM BNpaBo. Ha cneaytolein CTpoke npreo-
LUTCSA 3arofIoBOK K Tabnuue (BbipaBHUBAHME MO LEHTPY 6e3 oTcTyna). Mexxay Tabnuvueil v TeKCTOM — OQUH MeXay-
CTPOYHbIV UHTepBas. EAMHCTBEHHas TabnyLa B CTaTbe He HYMepyeTCs.

OdopmneHune mopyneii.

Mopynv foMmKHbI 6bITb KOHTPACTHLIMU 1 UMETb pa3pelleHre He meHee 300 dpi (B dopmare .jpg).
Pa3smepbl mogynen, mm:

1/1 = 210 (wnpwHa) x 297 (BbicoTa);

1/2 = 170 (wunpwHa) x 115 (BbicOTa).
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MNMpunoxeHue 2

TemaTuka nyonnkyembix matepmnanos

- Pa3pabotka Teopuun GoOpMUPOBaHUA MPOYHOCTM 1 HEMPOHMLLAEMOCTM HAHOCTPYKTYPUPOBAHHbIX CUCTEM.

« MartemaTtnyeckne KBaHTOBbIE U ApYrve BuAbl MoZesNiel Ana nccnefoBaHna CBOMCTB HAHOMaTEPUANOB.

« Mpobnembl NPUMEHEHNSI HAHOMATEPWAJIOB U HAHOTEXHOJIOTNI B CTPOUTENbCTBE U CTPOUTENIbHBIX MaTepuanax.

« TexHonoruyeckue NPUHLMMbI CO3JaHNA HAHOCTPYKTYP (pacnniaBbl, 30/b-reNeBbll CUHTE3 1 Ap.).

«  Co3faHve HOBbIX GYHKLIMIOHaNIbHbBIX MaTePUAoB B CTPOUTENbCTBE.

- Pa3paboTka MpUHUUMNOB Nepexoaa «becrnopsanoK-nopsAaoK» MpPU CO3OaHUN KOMMO3UTOB C WUCMOSIb30BaHUEM
CYHEpPreTuKu.

+  W3yueHre pa3nnyHbIX TEXHONOMMYECKUX MPUHLMUMOB MNPY CO34aHUN HAHOCUCTEM B MPOMbILLIEHHOM MPON3BOACTBE.

«  [narHoCTrKa HaHOCTPYKTYP 1 HAHOMATEPUAIOB CTPOUTENbHbBIX CUCTEM.

« [pobnembl MoNyYeHUsi BbICOKOMIOTHbIX 1 BbICOKOMPOYHbIX CTPOUTENIbHbIX MaTepuasnoB (6eToHbl, KepamuKa
nap.).

«  TexHonoruum n3menbyeHna MMHEPanbHbIX YacTUL 10 HAHOPa3MepPHbIX YPOBHE.

«  TexHOnorua nepemeLnBaHUA CMeCe C HAHOAMUCMEPCHBIMUN YaCTMULAMU 1 METOAbI X aKTUBALUN.

« [ngpoamHammyeckne n gpyrne MeTofbl akTMBaLUN BOAHbIX CYCMEH3UA U PacTBOPOB.

+  MogundukaLms BOgHbIX PacTBOPOB Pa3/INMUYHbIX HAHOPA3MEPHbIX O6ABOK, MCMONb3yeMblX B CTPOUTENbCTBE.

«  WccnepoBaHue B 0611aCTVi TOKCUYHOCTU MOPOLLKOBBIX HAHOMATEPMANOB.

«  MeTtannnyeckas apmatypa, MogMouLMpoBaHHas B MPOLeCce N3roToBIEHNA HaHOPa3MePHbIMY MaTepuanamm.

- BornokHa yrnepogHble, 6a3anbToBble, apaMuiiHbie U Apyrie BOJIOKHA MarbiX AMAMETPOB C HAaHOPA3MEPHbIMU
CTPYKTYPHbIMU XapaKTePUCTUKAMU.

« LlemeHTHble 1 apyrue BXyLLMe C MAHEPAJIbHbIMUM 1 OpraHMYecKnmy JobaBkamum.

- beToHbl 1 pacTBOpPbI, MOAUPULNPOBAHHBIE HAHOPA3MEPHbIMY 106AaBKaMMU.

«  CycneH3nuy MUHepasibHbIX 1 OpraHNYecKnx JO6aBOK, MCMOMb3yemble 4JiA TaKOB, KPACOoK, a Takke MoandrkaTopos
K 6eTOHaM 1 pacTBOpaMm; CBOMCTBA, TEXHOMOMMA UX MPUTOTOBJIEHNSA U >KNBYYECTb.

« [NpumeHeHVe HAHOMOPOLLKOB Pa3IMYHO NPUPOabl AN MOANPUKALIMM CBOMNCTB CTPOUTENbHbIX MaTePUasoB.

+  HoBble CBONCTBA CTPOUTENIbHbIX MAaTEPUANOB HA OCHOBE HAHOCUCTEM.

- MoaudunumnpoBaHmne CTPOUTENIbHbIX MAaTEPMAIOB HAHOBOOKHaMM.

« [ucnepcHble KOMNO3ULMOHHbIE MaTepurasibl C HAHOMOKPbITUEM.

«  QopmnpoBaHme HAHOCTPYKTYPHbIX MOKPbLITA Ta3ePHbIM HaMbIIEHNEM.

« Pa3paboTka MeTofoB MCCIef0BAaHMA HAHOCTPYKTYPbl MaTEPMANOB HAa OCHOBE AVCMEPCHbIX CUCTEM, B TOM uuncie
NCCneaoBaHUsi HAHOOOBEKTOB MYCTOTbI B MOPUCTbIX CUCTEMAX.

»  TexHonoruuv nccnegoBaHmA CBONCTB HAHOMATEPUAnoB.

«  Cnctembl NpenofaBaHnsa OCHOB HAHOTEXHOMOTUIA.

Temamuka cmamed Moxem 6bimb UHOU, NPAMO UJTU KOCBEHHO CB8A3AHHOU C Nepeyuc/ieHHbIMU HaNPasgieHUusMUu.
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CTpykTypa ctatbun

PYBPUKA (Ha aHrunncKkom asbike) /
PYBPUKA (Ha pycckom fi3bike)

DOI
YaK

3arnasue (Ha aHMUNCKOM A3bIKe)

ABTOp(bI): 06513aTe/IbHOE YKa3aHUe MecTa PaboTbl Kax-
[0ro aBTopa (yHUBepcuTeT (MHCTUTYT), NpegnpusaTne

W gpyrvie opraHu3aunm, ropog, CTpaHa), AOMKHOCTM

(Ha aHrNMINCKOM A3bIKE), 2TIEKTPOHHbBIN agpec

Pe3slome: HE3aBUCUMBI OT CTAaTbW NCTOYHUK UHPOPMa-
LUK, KOTOPbIN NMO3BOISIET POCCUNCKIM U 3apyDOeXKHbIM
cneumanvcTam caenatb BbIBOA O KauecTBe N cofeprka-
HUW CTaTby (pe3tomMe AOMKHbI 6bITb MHGOPMALMOHHbI-
MU, OPUTVHANbHbIMK, COeP>KaTb OCHOBHbIE pe3ysbTa-
Tbl UCCNEAOBAHNIN, CTPYKTYPUPOBaHHbIMM, KOMMAKTHbI-
MU — YKnagbiBaTbcAa B 200-250 cnoB) (Ha aHrMICKoOM
A3blKe)

KnioueBble cnoBa: (Ha aHMMUNCKOM A3bIKe)

BnarogapHocTu: (Npu HanMumm) (Ha aHFUIACKOM
A3blKe)

Ana ynTupoBaHMA: (Ha aHMNNCKOM A3bIKe)

MawunHountaemas nipopmaumsa o CC-nmueHsnax
(HTML-kopg) B MeTaiaHHbIX CTaTbu

CraTbs NocTynuna B pegaKkumio:
CraTbs NocTynuia B pegakuuio
nocne peueH3NpPoBaHNA:

CraTbsl NpUHATa K Ny6nukayun:

3arnaBue (Ha pycCKOM f3biKe)

ABTOp(bI): 06513aTe/IbHOE YKa3aHUe MecTa PaboTbl Kax-
[oro aBTopa (yHUBepcuTeT (MHCTUTYT), NpegnpuaTne

W gpyrvie opraHu3aunu, ropog, CTpaHa), AOMKHOCTM

(Ha pyccKkom A3blKe), SNeKTPOHHbIN agpec

MNMpunoxxeHue 3

Pe3lome: HE3aBUCUMBIN OT CTaTbW UCTOYHUK UHPOPMa-
LK, KOTOPbIN NMO3BOMIAET POCCUNCKUM U 3apyOexHbIM
cneumanncTam CaenaTb BbIBOA O KauecTBe 1 cofeprka-
HUW CTaTbl (pe3tomMe JONXKHbI ObITb MHPOPMALIVIOHHBI-
MU, OPUTMHANbHBIMUY, COep>KaTb OCHOBHblE pe3ysbTa-
Tbl UCCNEAOBAHNIN, CTPYKTYPUPOBAHHbIMMY, KOMMNAKT-
HbIMW — yKnagbiBaTbcA B 200-250 cnoB) (Ha pycckom
A3bIKe)

KnioueBble cnoBa: (Ha pycCKoMm fA3biKe)
BnaropgapHocTu: (Npy Hannumm) (Ha PyCCKOM A3bIKe)
Ona unTupoBaHUA: (Ha PyCCKOM A3blKe)

TeKcT cTaTbu (Ha aHIMUINCKOM A3bIKe)

- BBOOHAA YACTb (BBEOAEHWE)

- OCHOBHAA YACTb

- 3AKJTIOYMEHUE (BbIBObI)

TeKcT cTaTbm (Ha PYCCKOM A3bIKE)

- BBOOHAA YACTb (BBEOAEHWE)

- OCHOBHAA YACTb

- 3AKJTIOYEHUE (BbIBObI)

CnucokK nutepartypbli: (Ha aHINNCKOM A3bIKe)
Cnucok nutepartypbli: (Ha PYCCKOM A3bIKe)
NHdopmauma 06 aBTope(ax): (Ha aHINICKOM A3bIKE)

Undopmauus 06 aBTope(ax): (Ha pycCKoM A3biKe)

KoHTaKTbI:

http://nanobuild.ru

info@nanobuild.ru



Nanotechnologies in Construction: A Scientific Internet-Journal 2019; 11 (2): V4
HaHoTexHonornn B cTponTenbCTBE: HayuHbI IHTepHeT-XKypHan 217-234 NanObL" J

lNMpunoxeHue 4

OdopmneHne 6mbnnorpadunyecKkmnx cCboK
(B coorBeTcTBUN ¢ TOCT P 7.0.5-2008 nTOCT P 7.0.7-2009)

Bu6nuorpaduuecknii cCnMcok NPUBOANTCA NOCEe TeKCTa cTaTbu. Bce ccbinkm B cnucke nocnegoBaTenibHO
HyMmepyloTCcS.

OnuncaHme cTaTby U3 3/IEKTPOHHOIO XXypHana:

Q®anukmaH B.P, BanHep A.Al. DoToKaTanMTnyeckmne LemMeHTHble KOMMNO3UTbI, COAep Kallie Me30nopucTble HaHOoYa-
CTUUbI AoKCMAaa TuTaHa // HaHoTexHonorun B ctpoutenbcTee. 2014. - Tom 6, N2 1. — C. 14-26. URL: http://nanobuild.
ru/ru_RU (naTta obpalueHus: __ )

CnpaeoyHo: Tom 1 — 2009 rog; Tom 2 — 2010 rog; Tom 3 — 2011 rog; Tom 4 — 2012 rog; Tom 5 — 2013 rog; Tom 6 —
2014 rog; Tom 7 — 2015 rog; Tom 8 - 2016 rog v T.4.

OnuncaHue cTaTby U3 XKYPHaNoB:
3arypeHko A.l, KopotoBckux B.A., KonecHukos A.A., TumoHoB A.B., KapabimoH [1.B. TexHnKo-3KOHOMMUYeCKadA on-
TUMK3aUus au3aiHa rmgpopaspoiBa nnacta // HedraHoe xo3amctso. — 2008. — N2 11. — C. 54-57.

OnucaHue cTaTbu U3 NpoAoKaloLLerocs usgaHus (c6opHuka TpyaoB):
ActaxoB M.B., TaraHues T.B. SkcnepumeHTanbHoe UCCiefoBaHe NPOYHOCTU COeAUHEHNA «CTaNlb-KOMMO3UT» //
Tpyabl MITY «MaTemaTmnyeckoe MOAeNMPOBaHME CIOXKHbIX TEXHUYECKUX cucTem». — 2006. — N2 593. - C. 125-130.

OnucaHwme ctatbu c DOL:

Kopones E.B., CmupHoB B.A., EBcTurHees A.B. HaHOCTpyKTypa MaTpuL, CEPHbIX CTPOUTESNIbHbIX KOMMO3UTOB: METO-
[ONorusA, MeTofbl, MHCTPyMeHTapuii // HaHoTexHonorum B ctpoutensctae. — 2014. — Tom 6, N2 6. — C. 106-148. DOI:
dx.doi.org/10.15828/2075-8545-2014-6-6-106-148

OnucaHue maTepranoB KOHGepeHLuia:

YcmaHoB T.C., T'ycmaHos A.A., Mynnarun U.3., MyxameTwuHa PIO., Yepssakosa A.H., CeelwHunkos A.B. OcobeHHOCTM
pa3paboTKy MeCTOPOXAEHWA C MOMOLLbIO MMAPABAMYECKOro pa3pbiBa niacta // Tpyabl 6 MexayHapogHoOro cummno-
3uyma «HoBble pecypcocbeperatoLirie TEXHONOM HEAPOMOJb30BaHUSA 1 MOBbIWEHNA HedTerazootgaum». — MockBa,
2007.-C.267-272.

OnucaHune KHUrn (MoHorpadumn, C6oOpHNKN):
Nungopd J1.C., MamunkoHunaHTc J1.T. SKcnnyaTayus TypboreHepaTopoB C HeNOCPEACTBEHHbIM OXaXKaeHuem. — Mo-
cKBa: M3a. dHeprua, 1972. - 352 c.

KaHeBckaa PJl. MaTemaTuueckoe MOAENMpPOBaHME TMAPOAMHAMUYECKMX MPOLIECCOB pPa3paboTKy MecTopoXae-
HWI yrneBogopoAaos. — Mxesck, 2002.

OnuncaHvie NnepeBoOAHON KHUIA:

TumoweHko C.IM., AHr O.X., YaBep Y. KonebaHusi B HXXeHepHOM fene. — 4-e usg. — Hblo-l7lopK: Yannu, 1974.- 521 c.
(Pyc. n3g.: Tumowenko C.IM., Axr A.X., YaBep Y. KonebaHus B nHxeHepHoMm gene. - Mocksa: M3a. MawmHocTpoeHme,
1985.-472c.).
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BpykuHr A., IxoHc M., Kokc @. SkcnepTHble cucteMbl. MpuHUMbI paboTsl 1 npumepsbl. — YanmaH 1 Xonn, 1984. -
231 c. (Pyc. n3g..: bpykur A., IxoHc TM., Kokc @. dkcnepTHble cuctembl. MpuHUmnbl paboTbl 1 nprumepsbl. — MockBa:
WM3n. Pagno v cBsizb, 1987. - 224 ¢.).

OnucaHune MHTepHeT-pecypca:
Crunb APA (2011) [nekTpoHHbI pecypc]. — Pexxkum goctyna: http://www.apastyle.org/apa-style-help.aspx (nata
ob6paueHus: 5.02.13).

MpaBuna UUTMPOBAHUA WCTOYHMKOB [INEKTPOHHbIN pecypc]l. — Pexum poctyna: http://www.scribd.com/
doc/1034528/ (naTa obpalyeHus: 7.02.13)

OnucaHue guccepraunu unu asropedepara guccepraumm:
CemeHoB B.M. MatemaTnueckoe moaennpoBaHue nyiasmbl B cucteme «KomMnakTHbIN TOp»: AUC. ... A-pa GPUNKO-Ma-
TemaTuny. Hayk. — MockBa, 2003. - 272 c.

Onucanwme N0CTa:
[OCT 8.586.5-2005. 3mepeHume pacxofa 1 KONMYECTBA XKNAKOCTEN 1 ra30B C MOMOLLbIO CTaHAAPTHbIX CY>KaoLLMX
ycTpoiicTB. MeToauKa BbinonHeHNs namepeHuin. - Mocksa: U3g. CrangaptuHdopm, 2007. - 10 ¢.

OnuncaHve nateHTa:
ManknH M.B. Cnocob opreHTMpPOBaHUsA MO KPeHy SieTaTeNbHOro annapaTa ¢ ONTUYeCKON FOfIOBKOW CaMOHaBefe-
HuA // MateHT PO N2 2280590. — 2006.

OnucaHne HeoNnyGNMKOBaHHOIO fOKYMeHTa:
leHepaTop pgaBneHna GD-2M. OnuvcaHne TeXHUYECKMX XapaKTepuUCTUK 1 PYKOBOACTBO MOJib30BaTesN . — 3aropck:
W3gatenbctBo HAW MpuknagHoit Xumunm, 1975. — 15 c. (He ony6nnkoBaHo).
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