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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.
The invention «A method of introduction of single-shell and/or double-shell and/or multi-shell carbon nanotubes in adhesive
additive composition for asphalt coating and application of single-shell and/or double-shell and/or multi-shell carbon nanotubes
as a part of adhesive additive composition» refers to construction, in particular, to the materials used in road, airdrome and civil
construction. Concentration (content) of single-shell and/or double-shell and/or multi-shell carbon nanotubes varies from 0,01%
to 15% of volume of asphalt covering. The invention «A method to produce nanocomposite material» based on aluminium refers
to powder metallurgy, in particular to production of metal and carbon composite materials and articles of them in different shapes
and can be used in auto industry, shipbuilding, aircraft engineering and instrument manufacture and other areas. The invention
«A method of low temperature application of nanocrystal coating of alpha-oxide aluminium» refers to method of production
nanocrystal coating of alpha-oxide aluminium with high rate under low temperature. Coatings of aluminium oxide are characterized
by high thermal resistance, chemical inaction, hardness, compression resistance, heat-insulation capacity and is widely used for
protection the products exposed to high temperatures and aggressive environments.

The specialists can also be interested in the following inventions in the area of nanotechnologies: device and method for
production of powder materials based on nano- and microparticles through electric explosion of wire; vacuum machine for
application of nanostructured coating made of material with shape memory effect on the detail surface; hierarchically reinforced
heteromodular extrudable solid lubricant nanocomposite based on UHMW PE and a method to produce it; hydrogen-accumulating
materials and a method to produce them et al.
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N306peTeHns B 0611aCTN HAHOTEXHONOINNA,
HanpaBJ/ieHHble Ha pelleHne npaKkTnyeckux sagad. Yacro |

Aemopebl:

NBaHoB JleoHnp Anekceesuny,
BuLe-npe3ngeHT, MexayHapoaHaa UHXeHepHaa akagemus,
r. MockBa, Poccus, L.a.ivanov@mail.ru

bopucoBa OkcaHa HukonaeBHa,
foueHT, Poccumnckuin rocygapcTBeHHbIV YHUBEPCUTET Typr3Ma 1 CEPBICa,
noc. YepkunsoBo, MockoBckas obnactb, Poccus, borisova-on@bk.ru

MymuHoBa CBetnaHa PawmpoBHa,
JoLUeHT, Poccniickunin rocyapCTBeHHbIV YHUBEPCUTET TypU3Ma 1 CepBuICa,
noc. YepkmnsoBo, MockoBckas obnacTtb, Poccus, it.rguts@mail.ru

Pestome: B pedepatuBHOi popme npoBoamnTcs 0630p 1306peTeHMIN. Pe3ynbTaTbl TBOPUECKON AeATENIBHOCTU YUEHbIX, MHXEHe-
OB U CMELMANINCTOB, B T.U. M U306pETeHNs, KOTOpble B 06/1aCTV HAHOTEXHONOT I U HAHOMATEPKAOB MO3BOJISAIOT B CTPOUTENBCTBE,
XKUNNLLHO-KOMMYHaNIbHOM X035CTBE, CMEXHbIX OTPAC/IAX IKOHOMUKY J0OUTbCA 3HaUUTENbHOTO 3ddeKTa. 306peTteHre «Cnocob
BBe[leHNs1 OOHOCTEHHbIX /UMW ABYCTEHHBIX U/ MHOTOCTEHHbIX YINIePOAHbIX HAHOTPYOOK B COCTAB aAre3vioHHbIX J06aBOK Ans
acdanbToBOro NOKPbITUA 1 MPUMEHEHNE OAHOCTEHHDBIX U/UN ABYCTEHHbIX U/ MHOTOCTEHHDIX YrlIepOAHbIX HAHOTPYOOK B COCTaBe
aAre3noHHbIX JO6ABOK» OTHOCUTCA K CTPOUTENIbHOM OTPAC/v, B YaCTHOCTYM, K MaTepurasam, NCrosb3yeMbiM B JOPOXKHOM, a3po-
APOMHOM U FpaXAaHCKOM CTpouTenbcTBe. KoHUeHTpauus (cofepaHne) OQHOCTEHHbBIX U/UNN ABYCTEHHBIX U/WJIV MHOTOCTEHHbIX
yrnepofHbIX HAaHOTPYOOK cocTaBnseT ot 0,01 o 15% oT o6beMa achasnbTOBOro NOKPLITUA 1 06ECNeyrBaeT Hauslyyllee KauecTBO
1 aAresrBHblE CBOMCTBA acPanbToBOro NokpbiTus. 3o6peteHne «Cnocob nonyyeHrss HAHOKOMMO3MTHOTO MaTepuana Ha OCHOBe
ANOMVHNA» OTHOCUTCA K 06N1aCTU MOPOLLIKOBOI METASIYPruu, B YHaCTHOCTU, K MOJTYYEHUIO METANIOYrIePOAHBIX KOMMO3UTHBIX MaTe-
puanoB 1 aeTanemn n3 HXX pasnnyHoi GopMbl U MOXET ObITb MCMOJIb30BAHO B aBTOMOOUNECTPOEHUHN, CYAOCTPOEHUN, aBUACTPOEHNY,
NprYGOPOCTPOEHUM 1 APYTUX OTpachsX. M306peTeHre «Cnocob HU3KOTEMMEPATYPHOIO HaHECEHMSI HAHOKPUCTA/IMYECKOTO NMOKpPbI-
TA 13 anbda-oKCKaa aNnoMUHNIA» — MOKPLITUSA 13 OKCMAA allOMUHUS XapaKTepU3yoTCs BbICOKON TEPMOCTOMKOCTBIO, XMMUYECKOM
VNHEPTHOCTbIO, TBEPLAOCTHIO, MPOYHOCTBIO MPU CKATUU, TEMIOU30NALMOHHON CMOCOOHOCTbIO U LUMPOKO NPUMEHSIIOTCA AN1A 3aLLUThl
V3AeNni, SKCNyaTUPYIOLUXCS B YCITOBUAX BbICOKMX TEMMEPATYP WU BO3AENCTBUSA arpecCUMBHbIX Cpef.

Takke NpeACcTaBnsIOT MHTEPEC AN CNELMANIMCTOB CefyoLime N306peTeHrs B 06/1aCT HAHOTEXHONIOTUIA: YCTPOMCTBO 1 CNocob
ANA NoyYeHUs NOPOLLKOBbLIX MaTepPUanoB Ha OCHOBE HAHO- Y MUKPOYaCTULL MyTeM 3/IEKTPUYECKOrO B3pbliBa NMPOBOJIOKY; BaKyyM-
Has yCTaHOBKa AJ1fl HAHECEHUSI HAHOCTPYKTYPUPOBAHHOMO NOKPLITWA 13 MaTepurana ¢ 3GdeKTomM namaT GopMbl Ha MOBEPXHOCTY
JeTanu; nepapxrnyeckn apMrpoBaHHbI reTepOMOAYSIbHbI SKCTPYAUPYEMBI TBEPAOCMA30YHbI HAHOKOMMO3WT Ha ocHoBe CBMIMD
1 Ccnocob ero NonyyeHus; BOAOPOA-aKKyMyNvpyioLme MaTepurasbl 1 CNOCO6 UX MOyYeHUs 1 ap.

Knroyeebie cnoea: HaHOTEXHONOTUM B CTpOouTENbCTBE, yrnepoaHblie HaHOpr6KI/I, HAHOKOMMO3UTHbIN MaTepuan, HAHOCTPYKTY-
PpPpOBaHHOE NOKPbITNE, HAHO- U MUKPOYaCTULbl, HAHOKPUCTaNIN4YeCKoe NoKpbITHE.

Ana yumupoeaHus: VisaHos J1.A., Bopurcoa O.H., MymuHoa C.P. I306peTeHnsa B 0611acTi HAHOTEXHOOTUIA, HaMPaBJEeH-
Hble Ha peLueHVe npaKkTuyecknx 3agay. Yactb | // HaHoTexHonorum B ctpontenbcTee. — 2019. — Tom 11, N2 1. - C. 91-101. - DOI:
10.15828/2075-8545-2019-11-1-91-101.
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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 of introduction of single-shell and/or double-
shell and/or multi-shell carbon nanotubes in adhesive ad-
ditive composition for asphalt coating and application of
single-shell and/or double-shell and/or multi-shell car-
bon nanotubes as a part of adhesive additive composition
(RU 2675515 C1)

The invention refers to construction, in particular,
to the materials used in road, airdrome and civil con-
struction [1]. The method is based on introduction of
single-shell and/or double-shell and/or multi-shell car-
bon nanotubes through mixing in grinding mills. Con-
centration (content) of single-shell and/or double-shell
and/or multi-shell carbon nanotubes varies from 0,01% to
15% of volume of asphalt covering, i.e. final product. It is
this interval that provides the best quality and adhesive
properties of asphalt covering. This is due to lower con-
centration (0%) doesn’t lead to this effect and the higher
one can cause improper quality.

The application of single-shell and/or double-shell
and/or multi-shell carbon nanotubes as a part of adhe-
sive additives for asphalt coating with road bitumen and
polymer binders improves adhesive properties of adhesive
additives for aphalt coatings and increase lifetime and
quality of asphalt coatings.

Ceramic material based on zirconium dioxide of te-
tragonal modification with low sintering temperature
(RU 2675391 C1)

The invention refers to production of highly dense ce-
ramics on the basis of tetragonal zirconium dioxide and can
be used as wear-resistant article, cutting tool, ceramic ball
bearing as well as implants for replacement of bone defects
[2]. Ceramic material is produced from furnace charge
that contains mass. %, 2—5 sodium silicate, 0,5—2 ferrous
oxide and 93—97,5 tetragonal zirconium dioxide stabi-
lized with yttrium oxide. The materials is characterized
with nanocrystal structure in which the size of crystals
is 50—100 nm, open porosity no more 0,01% and high
mechanical parameters: cross-breaking strength is at least

400 MPa. The technical result of the invention: increased
service life of materials sintered to dense state under low
temperature 1250°C, that is possible due to simultaneous
use of sodium silicate additives and ferrous oxide additives.

Device and method for production of powder materials
based on nano- and microparticles through electric explo-
sion of wire (RU 2675188 C1)

The invention refers to powder metallurgy in particular
to production of powder materials with content of mixture
of nano- and microparticles as well as to production of
powder materials of heatproof, heat-resistant, corrosion-
resistant alloys for additive technologies for complex system
detail synthesis [3]. The method consists of electric explo-
sion of metal wire in reactor and separation of particles by
size. Forced circulation of gas environment is provided
in reactor under condition that speed of gas flow at the
entrance in reactor is from 1,5 m/c to 2,5 m/c. Electric
explosion of wire is performed when pressure of gas envi-
ronment in reactor is from 1 to 3 atm and energy supplied
to wire is from 0,6 to 0,9 of metal wire sublimation. The
particles of produced powder are finely fractionated; their
size is less than 5 mkm. The efficient separation of particles
in gas flow into two fractions is provided.

Multilayer wear-resistant coating on steel base
(RU 2674795 C1)

The invention refers to wear-resistant multilayer coat-
ings with diamond-like carbon and can be used in metal
working, mechanical engineering, chemical industry to
increase performance of articles with different function-
ality [4]. Multilayer wear-resistant coating on steel base
includes a layer that contains titanium carbide and a lay-
er of diamond-like carbon. Thickness of the coating is
200—2500 nm and mentioned above two types of layers
are interchanged, thus the number of each type varies from
10 to 100. Thickness of layer of each type is 20-25 nm and
a layer with titanium carbide is made in the form of nano-
composite of titanium carbide and amorphous carbon with
total carbon content 25—60 mas.%. This provides increased
wear-resistant of the coating.

Modern mechanical engineering widely uses tools
and parts of mechanical systems which working surfaces
are covered with nanostructured coatings. Application of
protective coatings on process tools significantly increases
their service life.

Vacuum machine for application of nanostructured
coating made of material with shape memory effect on the
detail surface (RU 2674532 C1)

The invention refers to mechanical engineering and
metallurgy, in particular to machines of combined meth-
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ods for application of coating of materials with shape
memory effect on the detail surface [5]. Vacuum machine
contains a frame with installed on it vacuum camera. The
camera is connected to vacuum pump. The machine also
includes a detail fastening mechanism, gas flame burner,
supplier of powder material to burner, technological unit
for ion treatment of processed detail, pyrometer, two
magnetrons with power supply device and a supplier of
ion metal implanting with power-unit. Control unit is
connected with gas flasks. Detail fastening mechanism is
made in the form of three-jaw patron installed on posi-
tioner table in vacuum camera. The table is connected to
electric motor. Gas flame burner is fastened in rotating
mechanism equipped with pyrometer and laser scanner.
The mechanism provides 30—150 degree rotation motion
in vertical area respect to machine screw assembly. Rotat-
ing mechanism is installed in screw-and-nut fastened in
bottom part of vacuum camera and connected to electric
motor. Technical result provides even and accurate ap-
plication of coatings on detail surface and increased level
of process automation.

Hierarchically reinforced heteromodular extrudable
solid lubricant nanocomposite based on UHMW PE and
a method to produce it (RU 2674258 C1)

The invention refers to production of extra-strong,
wear-resistant and extrudable polymer nanocompos-
ites on the basis of ultra-high molecular polyethylene
for tribonodes including one operating under extremal
conditions in Far North [6]. Hierarchically reinforced
heteromodular extrudable solid lubricant nanocomposite
based on UHMW PE and a method to produce it were
developed. Technical result of the invention is produc-
tion of nanocomposite with high durability and tribo-
logical properties and sufficient flow behavior for additive
manufacturing technologies. Hierarchically reinforced
heteromodular extrudable solid lubricant nanocomposite
based on UHMW PE includes, weight %: carbon fibers
of nanosize 0.3—0.5, carbon fibers of millimeter size 2—5,
copolymer of ethylene of high density HDPE-g-SMA
5—10, UHMW PE — the rest. A method of production of
nanocomposite includes a stage of mixing basic compo-
nents and production of nanocomposite sample by means
of hot pressing under pressure 100,5 MPa and tempera-
ture 200x5°C with rate of further cooling 200£5°C/min.

A method to produce nanocomposite material based on
aluminium (RU 2676117 C2)

The invention refers to powder metallurgy, in particu-
lar to production of metal and carbon composite materials
and articles of them in different shapes and can be used
in auto industry, shipbuilding, aircraft engineering and
instrument manufacture and other areas [7]. The method

is based on preparation of furnace-charge through appli-
cation of metal-catalyst nitrate solution on the surface of
aluminium particles and drying it, thermal decomposition
of metal-catalyst nitrate into metal-catalyst oxide, deoxi-
dization of metal-catalyst oxide into metal in hydrogen
environment, grow of carbon nanostructures on surface
of aluminium particles coated with metal-catalyst from
gas phase of hydrocarbon gas and sintering of obtained
furnace-charge with hot pressing. The aluminium parti-
cles are precooled to the temperature no less than — 100°C
and then are heated in vacuum to the temperature no less
than 300°C within no less than 180 min. Aqueous solution
of cobaltous and ferrous nitrate mixtures or nickel and
ferrous nitrate mixtures (content of nitrates in aqueous
solution is 0,1—10 mas.%) are applied on the surface of
aluminium particles as a solution of metal-catalyst nitrate.
And carbon nanostructures in the form of nanofibers are
grown on the surface of aluminium particles coated with
metal-catalyst. This provides increased quality and longer
carbon nanostructures as well as isotropy of mechanical
and thermophysical properties of nanocomposite.

The articles made of composite materials on the basis
of metal matrix and with content of carbon nanofibers are
characterized with low specific gravity, increased strength,
thermal resistance, hardness and varying thermal conduc-
tivity. In particular, these properties can be used to rise
hardness and durability of instrument cases, to protect
electric elements of device from negative frost impact as
well as to protect accumulators and batteries from drastic
volume fall and damages under frost conditions.

Hydrogen-accumulating materials and a method to pro-
duce them (RU 2675882 C2)

The invention refers to hydrogen technologies and
energy, in particular to search and development of new
materials for compact and safe storage of hydrogen in
bound state and method to produce it [8]. Hydrogen-
accumulating materials contain following components,
mass.%: 97—75 MgH, and 3—25 nickel-graphene hydro-
genation catalyst, that is 10 or 25 mass.% Ni nanoparticles
which size is 1—10 nm, evenly fixed on graphene surface.
The materials are manufactured by means of mechanical
and chemical treatment of metal magnesium with nickel-
graphene hydrogenation catalyst under room temperature
and hydrogen pressure 10—30 atm. Produced hydrogen-
accumulating materials contain in large quantities revers-
ible hydrogen and possess high cycling stability and at
the same time content and size of nickel nanoparticles
is reduced.

Hydrogen-accumulating materials can be used to
create compact and safe metal-hydride accumulators
of reusable hydrogen that can be employed in hydrogen
technologies as well as the use of hydrogen as a chemical
reagent, disoxidating environment, for hydrate dispersion,
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for fuel elements, as highly efficient energy carrier, for hy-
drogen system of backup supply and energy conservation.
Such systems are needed to provide continuous running
of telecommunication equipment, computers, transport
infrastructure, autonomous electric energy consumers,
security systems et al.

A method of low temperature application of nanocrystal
coating of alpha-oxide aluminium (RU 2676719 C1)

The invention refers to method of production nano-
crystal coating of alpha-oxide aluminium with high rate
under low temperature [9]. The method includes the
following stages: application of isostructural chrome
oxide underlay on the product surface, heating of the
product, melting and evaporation of aluminium and
coating deposition on the product surface in oxyargon
discharge plasma under ion bombarding. Concentration
of oxyargon plasma and aluminium evaporation rate are
controlled independently and in a broad range by chang-
ing distribution of current between anode-crucible, in
which melting and evaporation of aluminium run, and
hole anode-ionizer through which oxygen is supplied.
Formation of coatings with alpha-oxide aluminium
structure for the specified aluminium evaporation rate
is achieved by setting displacement potential on the
product and current in the chain of anode-ionizer that
provide required conductance and ion energy on the
surface of growing coating for formation of nanocrystal
alpha-phase of aluminium oxide.

Coatings of aluminium oxide are characterized by
high thermal resistance, chemical inaction, hardness,
compression resistance, heat-insulation capacity and is
widely used for protection the products exposed to high

temperatures and aggressive environments. Considering
all characteristics, one can select heat-proof rhombohe-
dral phase of aluminium oxide (aluminium alpha-oxide)
as the most appropriate for practical use. Its hardness is
25 GPa and melting temperature 2044°C.

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

« Protection system for city buildings and a method to
erect it [10];

« Increase of durability of basalt fibre concrete by means
of nanostructures additives [11];

« A method to prepare strengthen mortar [12];

« A method to store natural gas by means of adsorption
in industrial gas balloons [13];

« A method to treat superficial and ground water from
titanium and its compounds with carbon nanotubes
and ultrasound [14,20];

« A method to produce a web of composite reinforce-
ment [15];

« A method to increase water-proof properties of felt
materials with hydrophobic nanoparticles of silica
dioxide [16].

« A method to enrich and recycle of municipal waste
[17—19].

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 MCITOJIb30BaHME N300pe-
TEHUI YYEHBIX, UHKEHEPOB U CIIELIMAIMCTOB MOXET CITO-
c00CTBOBATh 3(P(HEKTUBHOMY PEIICHUIO 33124 UMIIOPTO-
3aMEIeHUS 1 TIOBBIIICHUS IIPOM3BOAUTEIIEHOCTHI TPYIA.
Kaxk n3BectHO, 1300peTeHrEe — 3TO HOBOE, 00JIaJarolee
CYLIECTBEHHBIMU OTJIUYMSIMU PELICHUE TEXHUUYECKON
3a7a4n, 00eCIICUYNBAOIIEEe TTOJIOXKUTEIBHBIN 3DdeKT
(HOBBIC TEXHOJIOTUU, KOHCTPYKIIMH, HOBBIC BEIIICCTBA).
B cTaTbe paccMOTpeHBI CYIITHOCTD, TEXHUICCKHIT pe-
3yJIbTaT, TIPAKTHIEeCKass 3HAYMMOCTb HEKOTOPBIX M30-
OpeTeHU i, OTHOCSIIMXCS K 00J1aCTM HAHOTEXHOJIOTUM.

OCHOBHAA YACTb

Crioco0 BBeieHus OIHOCTEHHBIX M/ WM IBYCTEHHbIX U/
WJIM MHOTOCTEHHBIX YTJIEPOTHBIX HAHOTPYOOK B COCTAB a1~
Te3MOHHbIX J100aBOK 1151 C(ATHTOBOTO MOKPHITHS U NPH-
MeHeHHe OJJHOCTEHHBIX W/WJIH IBYCTEHHDBIX /WA MHOTO-
CTEHHDIX YIJIEPOAHbIX HAHOTPYOOK B COCTABE AAT€3MOHHBIX
nobaBok (RU 2675515 C1)

M3o0peTeHne OTHOCUTCS K CTPOUTEIIFHOM OTpac-
JIA, B YACTHOCTH, K MaTeprajiaM, UCITOJIb3YEeMBIM B 10~
POKHOM, a3POIPOMHOM U TPAKIAHCKOM CTPOUTEITHCTBE
[1]. Crtoco0 3akimoyaeTcs B BBEACHUM OTHOCTEHHBIX
¥/WIIA IBYCTEHHBIX ¥/VJIM MHOTOCTECHHBIX YIJIEPOTHBIX
HAHOTPYOOK ITOCPEACTBOM pa3MeIIMBaHUS Ha U3MEITb-
Jaomux MeJdbHuIax. KoHmeAaTpanus (comepkaHme)
OMHOCTEHHBIX 1/ IBYCTCHHBIX 1/ WJIN MHOTOCTCHHBIX
YIJIEpOAHBIX HAaHOTPYOOK cocTasiseT ot 0,01 mo 15%
oT o0beMa achajabTOBOTO MOKPHITHUS, T.€. OT 00beMa
TOTOBOTO MpomyKra. IMeHHO 3TOT MHTepBas obecIie-
YUBaeT HAWIyUIIIee Ka4eCTBO M aATe3WBHBIC CBOMCTBA
ac(aJbTOBOTO TTOKPHITUSI. DTO 00YCIOBICHO TEM, UYTO
6osee Hu3Koii KoHueHTpauuu (0%) Tpedyemblii o ekt
He OyIeT IOCTHUTaTh, a 60Jiee BRICOKAs] KOHIICHTPALIUS
MOXET IIPUBECTH K HapYIICHUIO Ka4eCTBA ITPOMYKTA.

[IpnMeHeHe OMHOCTEHHBIX U/WIN OBYCTCHHBIX
W/VJTA MHOTOCTEHHBIX YIJIEPOIHBIX HAHOTPYOOK B COCTa-
BE are3MOHHBIX J00ABOK IIJIsT ac(haTbTOBOTO ITOKPBITHS,
comepKallero JOPOXKHBIC OMTYMBI 1 TTIOJTUMEPOUTYM-
HbIE BSDKYIME, MPUBOAUT K MOBBILIEHUIO aAre3MOHHBIX
CBOWCTB aATre3MOHHBIX J00aBOK I ac(aTbTOBBIX IT0-
KPBITUI 1 K TIOBBIIICHUIO KAa9eCTBA W JOJITOBEYHOCTH
ac(aIbTOBBIX ITOKPHITUIA.

Kepamudeckuii MaTepuan ¢ HU3KOii TeMIepaTypoii cre-
KaHHUs HA OCHOBE TUOKCHIA IMMPKOHUSA TeTpaI‘OHaJ]LHOﬁ
momudukamumn (RU 2675391 C1)

MN300peTeHrEe OTHOCUTCS K O0JIACTU TIOJYYCHUS
BBICOKOIUIOTHOI KepaMUKK HAa OCHOBE TETpParoHajb-
HOTO JUOKCHUAA IMPKOHUS U MOXKET OBITH MCITOJIH30-

BaHO B Ka4e€CTBE M3HOCOCTOMKUX U3AEINIA, PEXYILIErO
MHCTPYMEHTa, KEpaMUYeCKMX MOIIIMITHIUKOB, a TAKXe
MMIUIAHTATOB IS 3aMELIEHMSI KOCTHBIX Ae(eKTOoB [2].
Kepamuueckuit MaTepHall IOIy4aloT U3 IIUXThI, COAEP-
Kaieir mace. % 2—5 cunukara Hatpust, 0,5—2 okcuna
xene3a n 93—97,5 TeTparoHaJIbHOTO TMOKCHIA IIUPKO-
HUsI, CTAOWIM3UPOBAHHOTO OKCUAOM UTTpus. [lomy-
YEHHBII MaTeprall XapaKTepU3yeTCsl HAHOKPUCTAUIYe-
CKOI1 CTPYKTYpOI ¢ pazMepoM KpucTtamuioB 50—100 HM,
OTKPHBITOI IMOpUCTOCThIO He Gosee 0,01% U BbICOKUMU
MeXaHMYECKMMU XapaKTePUCTUKAMU: IIPOYHOCTBIO IIPU
n3ru6e He MeHee 400 MITa. TexHudeckuii pe3ynbTar
M300peTeHUS] — YBEJIMYEHKE IIPOYHOCTA MAaTEPUAIIOB,
CIIEKAIOLIMXCS A0 IJIOTHOTO COCTOSIHUS IIPU HU3KOM
temrreparype 1250°C, 9To cTao BO3MOXHBIM B PE3YIThb-
TaTe COBMECTHOI'O MCIOJIb30BaHUS J00ABOK CUJIMKATA
HaTpusl KU OKCHUIA KeJle3a.

YCTpoiCTBO U CNOCO0 IS MOJyYeHUsT OPOMKOBBIX
MAaTepUAJIOB HA OCHOBE HAHO- 1 MUKPOYACTHII ITyTeM dJIeK-
Tpudeckoro B3pbiBa mporoJioku (RU 2675188 C1)

M3006peTeHre OTHOCUTCS K MOPOIIKOBOM MeTall-
JIyPTUM, 2 UMEHHO K TTOJIYICHHIO TTOPOITKOBBIX MaTe-
pHajoB, comepKalluX cMech HAaHO- 1 MUKPOYACTHII,
B YaCTHOCTH JIJISI TTOTYICHUSI TIOPOIITKOBBIX MATCPUAIOB
13 XKapOITPOYHBIX, KapOCTOUKHUX, KOPPO3ZMOHHOCTONKIX
CIIaBOB [UTSl aITUTUBHBIX TEXHOJIOTUI CHHTE3a IeTaIei
cJIoXHBIX cucTeM [3]. Crtoco6 BKITIO4aeT dJIeKTpUUe-
CKHWI B3pBIB METAJTIMICCKOM ITPOBOJIOKH B peakTope
7 cellapallfio YacTHII ITo pa3MmepaM. B peaktope obe-
CTICYNBAIOT MPUHYIUTEIBHYIO ITUPKYIISIINIO Ta30BOM
cpemsl TIpU CKOPOCTH Ta30BOTO TTOTOKA Ha BXOZE B pe-
aKTop B MHTepBase ot 1,5 1o 2,5 M/c. DIeKTpUIeCKIA
B3PBIB IIPOBOJIOKH BEAYT IPU JABJICHU Ta30BOI CPEIbl B
peaxTope oT 1 10 3 aT™M 1 BeTMIMHE SHEPIUH, BBEICHHOMN
B IIPOBOJIOKY, B MHTepBase ot 0,6 10 0,9 sHeprum cyosm-
MaIluy MeTaJiIa IIPOBOJIOKH, a CETTapalliio ITOTyYeHHBIX
YaCTHII TTOPOIITKA BEAYT C BRIICICHIEM MEJTKOU (hpaKIInn
¢ pa3MepaMu JacTuIl MeHee 5 MKM. O0ecIieanBacTCs
a3 heKTUBHOE pa3aejeHIEe YacTUIl B Ta30BOM ITOTOKE
Ha 1Be (ppaKLnU.

MHoroc/i0iinoe U3HOCOCTOKOE MOKPBITHE HA CTATbHOI
nomoxke (RU 2674795 C1)

M300peTeHe OTHOCHUTCS K N3BHOCOCTOMKIM MHOTO-
CJIOMHBIM TTIOKPBITHASIM € aJIMa30TI0A00HBIM YIIIEpOIOM
1 MOXKET OBITh UCITOJIb30BAaHO B METAII000paboTKe,
MaIIMHOCTPOEHU M, XUMUUECKON MPOMBIIIIEHHOCTH
JIJTSE TIOBBITIIEHUST DKCIUIyaTallMOHHBIX XapaKTepUCTUK
n3nenuii GYHKIIMOHAIBHO pa3IMYHOro Ha3HaYeHUd [4].
MHOTOCIOITHOE N3HOCOCTOMKOE ITOKPBITHE Ha CTAIbHOM
MOJIJIOXKKE BKITIOYAET CJION, COepKaIInii KapOouI TUTa-
Ha, U CJIOI U3 aJIMa30IT0I00HOTO yIiiepoaa. YIIOMSIHYTOe
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TOKPBITHE BBITTOTHEHO TomuHoi 200—2500 HM ¢ uepe-
JIOBaHMEM YIIOMSIHYTBIX IBYX CJIO€B B KojindecTse oT 10
1o 100. TommmHa Kaxkaoro cjios coctasisieT 20—25 HM,
a CJIOM, cofepXKalluii KapOuI TUTaHa, BBIIIOJIHEH B BUE
HaHOKOMIIO3MTa U3 KapOuaa TUTaHA U aMOP(HOIO yIJie-
poaa ¢ o01IMM comepxkaHueM yriaepoaa 25—60 mac.%.
O6GecneunBaeTcs MOBBIIIEHUE U3HOCOCTOMKOCTH I10-
KPBITHS.

B coBpeMeHHOM MAlIMHOCTPOECHUH IIIMPOKO IIPUME-
HSIETCSI MHCTPYMEHT U JeTaIM MEXaHUYEeCKUX CUCTEM, Ha
pabouyIo IOBEPXHOCTh KOTOPBIX HAHECEHBI HAHOCTPYK-
TYpHBIe MTOKPbITUsI. HaHeceHne 3alUTHBIX TOKPBITUIA
Ha 00pabaThIBaOIIKEe MHCTPYMEHTHI U JeTald MaIliH
3HAYUTEJIHHO YBEJIMUMBAET UX CPOK CIIYXKOBbI.

BakyymHas ycTaHOBKA I HAHECEHUSI HAHOCTPYKTYpPH-
POBAHHOTO MOKPBITUA U3 MaTepuaa ¢ 3 ekrom namsaTu
topmbi Ha moBepxHocTH Aetamu (RU 2674532 C1)

M30o6peTeHrne OTHOCUTCS K 00J1aCTH MaIIMHOCTPO-
€HUSI U MEeTaJUTypryuu, B YaCTHOCTU K YCTAaHOBKaM JIJIST
KOMOMHUPOBAHHBIX CITOCOOOB HAHECEHUS TOKPBITHS U3
MaTepuaoB ¢ 3P dekToM maMsITi hOpMBI Ha TTOBEPX-
HocTu getanu [5]. BakyymMHasi yctaHOBKa COOEPKUT
paMy ¢ YCTAaHOBJICHHOI Ha Hell BaKyyMHOI KaMepOW.
Kamepa coeqrHeHa ¢ BAKyyMHBIM HAaCOCOM. Y CTaHOBKaA
TakKe COAEPXKUT MEXaHU3M 3aKpeEIIeHUs AeTaJIu, Ta30-
TUIAMEHHYIO TOPEJIKY, MEXaHU3M MOJa41 TMTOPOIIKOBOTO
MaTtepuajia B Ta30rjaaMeHHYIO TOpeJiKy, TEXHOJOrnye-
CKUII MOIYIb JIJISI MOHHOI OUYMCTKU oOpabaThiBaeMoOit
JeTajlu, MUPOMETP, JiBa MAarHETPOHA C UCTOYHUKOM
MUTAHUS U UCTOYHMK JIJISI MIOHHOW UMIUIAaHTALIUU Me-
TaJJIOB ¢ OJIOKOM NUTaHUs. BJIoK yrpaBiieHUs coeau-
HEeH ¢ 6ajIoHaMM ¢ ra3oM. MexaHU3M 3aKperieHuUs
JleTali BBITTOJIHEH B BUIE TPEXKYJIAUKOBOTO MaTpOHa,
pa3MelleHHOrO Ha YCTAaHOBJIEHHOM B BaKyyMHOM Ka-
Mepe ToBOpOoTHOM cTosie. CTOJI COeAMHEH C DIIEKTPO-
nsuratenem. l'azoriameHHasl ropejika 3akpernjaeHa
B OCHAIllEHHOM ITMPOMETPOM U JIa3€PHBIM CKaHEPOM
n obecrieuynBaInM ee moBopotT 30—150 rpamycos
B BEPTUKAJIbHOU MIOCKOCTU OTHOCUTEIBLHO OCU BUH-
Ta MOBOPOTHOM MexaHu3Me. [ToBOpOTHBIM MexaHUu3M
YCTaHOBJIEH B Mepeaaye BUHT-raiika, 3aKpernjieHHO’
B HIXKHEW 4aCTH BaKyyMHOM KaMepbl U CBSI3aHHOM
¢ aiekTpoaBurareaeM. TeXHUYECKUl pe3yabTaT 3a-
KJII0YaeTcsl B ooecneyeHu paBHOMEPHOCTU U TOYHO-
CTU HaHECEHUSI MOKPBITUI HA TTOBEPXHOCTHU AETalu
M TIOBBILIEHUHU CTETEHW aBTOMaTU3allM1 Mpoliecca.

Hepapxuyeckn apMUPOBAHHDIIA reTepOMOAYJIbHBII IKC-
TPYAUpyeMblii TBEPI0CMA304HbI HAHOKOMIIO3UT HA OCHOBE
CBMIID u ciocod ero moaydenus (RU 2674258 C1)

M306peTeHre OTHOCUTCS K 00JIaCTU MOJIYYEHUS BbI-
COKOTIPOYHBIX, U3HOCOCTOMKUX M DKCTPYIUPYEMBIX

IMOJIMMEPHBIX HAHOKOMITO3UTOB HAa OCHOBE CBEPXBHI-
COKOMOJICKYJISIPHOTO TTOJIUSTUIICHA IIJISI TPHUOO0Y3JI0B,
B TOM 4YMcCJie pabOTAIOIIUX B 9KCTPEMaAJIbHbIX YCIOBU-
sax Kpaitnero Cesepa [6]. [IpemioxeH nepapxudecku
apMUPOBAHHBIM TeTEPOMOAYIBHBIN 3KCTPYIUPYEMBbIA
TBEPIOCMA30YHBIIT HAHOKOMITO3UT Ha ocHoBe CBMIID
1 CTIOCO0 ero moydeHusI. TeXHMIeCKIM pe3yIbTaTOM
M300peTeHUS IBIISICTCS TTOJIyIeHE HAHOKOMITO3UTa
C BBICOKMMU TIPOYHOCTHBIMHU U TPUOOIOTHICCKIMU
CBOIICTBAMM M YIOBJIECTBOPHUTEILHON TEKYyJeCThIO IS
AIIUTUBHBIX TEXHOJOTUI MOTYIYCHUS U3IACINA. YKa-
3aHHBIN TEXHUUCCKUI pe3yabTaT JOCTUTACTCS TEM, YTO
HepapXUIecKi apMUPOBAHHBIN TETEPOMOMYIBHBIN SKC-
TPYIUPYEMBI TBEPIOCMA30UYHBI HAHOKOMITO3UT Ha
ocHoBe CBMIID Bkitovaer, Bec.%: yriaepoaHblie BOJIOK-
Ha HaHOMeTpoBoit pazmepHoctH 0,3—0,5, yriepoaHbie
BOJIOKHA MUJJIMMETPOBOH pa3MepHOCTH 2—5, coTo-
JIMMep 3TWICHA BhICOKOM TutoTHOocTH HDPE-g-SMA
5—10, CBMIID — ocranbpHoe. Crioco0 IoJrydeHus Ha-
HOKOMITO3HTa 3aKJTI0YAeTCS B CMEIITMBAHNUY MCXOTHBIX
KOMIIOHEHTOB U TTOJTyYeHUN 00pa3iia HAaHOKOMIIO3UTa
ropsiauM TnpeccoBanueM mpu gapiaenun 10+£0,5 MIla,
temneparype 200+5°C co cKOpOCThIO TTOCIEIYIOIIETO
oxnaxneHuss 3—4°C/MuH.

Crnoco6 moJryueHHsi HAHOKOMIIO3UTHOTO MaTepraja Ha
ocHose amomunusi (RU 2676117 C2)

MN300peTeHrEe OTHOCUTCS K 00JIaCTH MTOPOLIKOBOM
METaJUTypTUH, B YACTHOCTH, K MOJIYICHUIO METAJIIO-
VTJIEPOTHBIX KOMITO3UTHBIX MAaTepHAaIOB U IeTaneit u3
HUX pa3IMIHON POPMBI ¥ MOXET OBITh MCTIOJIBb30BaHO B
ABTOMOOWJICCTPOCHNH, CYIOCTPOCHNH, aBUACTPOCHUN
U TIpUOOPOCTPOCHNHU U ApyTux oTpaciiax [7]. Cmocod
BKJTIOYACT TIPUTOTOBJICHHE IIIUXTHI ITyTeM HaHECCHUS
pacTBOpa HATpaTa MeTalJla-KaTajan3aTopa Ha IoBepX-
HOCTb YaCTHII aJTIOMUHUS U €TO CYIIKU, TEPMUICCKO-
ro pa3IoXeHMsS HUTpaTa MeTajjla-KaTajanu3aTopa o
OKCcHIa MeTajlja-KaTaan3aTopa, BOCCTAHOBICHUS
OKCHIa MeTaJUla-KaTajau3aTopa A0 MeTajia B Cpele
BOZIOPO/A, BEIPAIIMBAHMS YTICPOIHBIX HAHOCTPYKTYP
Ha TTOBEPXHOCTSIX, MOKPBITHIX METaJIOM-KaTaJan3a-
TOPOM YaCTHII AIIOMUHUS U3 Ta30BOM (ha3bl Ta300-
Opa3HBIX YIJIEBOIOPOIOB, M CIICKAHUS TIOJIYICHHOMN
IIUXTHI TOPSYNM IIpeccoBaHUEM. YacTUIIBI allOMHU-
HUS IIPEIBapUTEIbHO OXJIAXIAIOT IO TeMIIEpaTypPh
He MeHee 100°C m 3aTeM HarpeBaloT B BaKyyMe J0
teMmiepatypsl He MeHee 300°C B TeueHUe He MeHee
180 MmuH. Ha TOBepXHOCTH YaCTHUII ATIOMUHUS HAHOCSIT
B KauecTBE pacTBOpa HATpaTa MeTajlla-KaTajan3aTopa
BOIHBIN PacTBOP CMECH HUTPATOB KOOANIbTa M KeJie-
3a WJIM HUTPATOB HUKEIS U XKeJie3a P COACPKaHUKN
HUTPATOB B BogHOM pactBope 0,1—10 mac.%, a Ha 1o~
BEPXHOCTSIX, MOKPBHITHIX METAJIJIOM-KaTaln3aTOPOM
YaCTHUI aTIOMUHWS, BEIPAIIMBAIOT YTJIePOTHBIC Ha-
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HOCTPYKTYpbI B BUJI€ HAHOBOJIOKOH. [Ipu aTOM 006e-
CIIEYMBAETCS MOBBILIEHUE KayecTBa U YBEJIUUYECHUE
JIUTMHBI YTJEPOAHBIX HAHOCTPYKTYP, a TaKXKe U30TPOM -
HOCTb MEXaHMYCCKUX W TCIUIO(PU3NIESCKNX CBOMCTB
HaHOKOMIIO3UTA.

JeTanu, BIMOJHEHHbIE U3 KOMITO3UTHBIX MaTepu-
aJIOB Ha OCHOBE METAJIMYECKOU MaTPULIbl U COAEp-
JKallle B CBOEM COCTaBe YrjiepoHble HAHOBOJIOKHA,
XapaKTepU3YIOTCSI HU3KUM YIeJIbHBIM BECOM, MOBBI-
IIEHHOW MPOYHOCTHIO, TEPMUIECKON CTOMKOCTHIO,
TBEPIAOCTbHIO U BapbUPyeMOIi TETJIOMPOBOJIHOCTHIO.
B yacTHOCTM, naHHBIE CBOMCTBA MOTYT OBITh UCTIOJb-
30BaHBbI [IJ151 MOBBILIEHWS TBEPAOCTU U TPOUHOCTU KOP-
MYCOB 3JEKTPONIPUOOPOB, IS 3aILUTHI JEKTPOHHBIX
KOMITOHEHTOB NMPUOOpa OT HETaTUBHOTO BO3JIEHCTBUS
X0J10/1a, a TAKXEe MJIS 3alUThl aKKyMYJISITOPOB U OaTa-
peli OT pe3KOro YMeHbILIEeHUSI EMKOCTU U MOBPEXICHU I
o/, BO3IEWCTBUEM XOJI0Aa.

Boaopoa-akkymy/Mpyronme MaTepuajibl U CIOCo0 X
noxydenns (RU 2675882 C2)

M300peTeHNe OTHOCUTCS K BOTOPOIHBIM TEXHOIO-
TUSIM 1 BOIOPOTHOM SHEPTETUKE, 3 UMECHHO K TIOMCKY
¥ pa3paboTKe HOBBIX MaTEPHAJIOB JUISI KOMIIAKTHOTO
1 0e30IMaCHOTO XpaHEeHUSI BOIOPOAa B CBI3aHHOM CO-
CTOSTHUU U crmoco0y nx nonydeHud [8]. Bomopom-ak-
KYMYJIHPYIOIIE MaTepUaIbl COAepKaT CICIYIOIINe
KOMIIOHEHTHI, Mac.%: 97—75 MgH, n 3—25 Hukenb-
rpacdeHOBOTO KaTajanu3aTopa TUAPUPOBAHUS, TIPS -
crasigoLero co6oit 10 wim 25 mac.% HaHOYACTULL
Ni pazmepoMm 1—10 HM, paBHOMEPHO 3aKPETUIEHHBIX
Ha rpadeHOBOI MMOBEPXHOCTU. YKa3aHHBIC MaTe-
pHAaJBl ITOJIYyYaloT MEXaHOXUMHUIECKOM 00paboTKOM
METaJUTMYECKOTO MarHusI ¢ HUKEIb-TrpadeHOBBIM Ka-
TaIN3aTOPOM TUAPUPOBAHUS TP KOMHATHOM TeM-
nepatype u gpaBiaeHuu Bomopoaa 10—30 at™. ITomy-
YeHHBIC BOIOPOI-aKKyMYJINPYIOIINEe MaTeprabl 00-
JTamaioT OOJBIIMM COIepXKaHUEeM 0OpPaTUMOTO BOIO-
poma M BHICOKON MUKINYECKON CTaOMILHOCTBIO TIPU
YMEHBIIICHUY COAEPKaHUI M pa3MepOB HAHOYACTHUIL
HUKEJIS.

Bomopom-akKyMyInpyIOIme KOMIIO3UIIMOHHEIC
MaTepUalibl MOTYT OBITh UCITOJIb30BAHEI IJIsI CO3MaHUS
KOMITaKTHBIX U O€30TTaCHBIX METAJUIOTUAPUIHBIX aK-
KYMYJISITOPOB BOIIOPOIa MHOTOKPATHOTO IEMCTBUS,
KOTOPBIC MOTYT OBITH BOCTPEOOBAHEI JIJIT BOMOPOIHEIX
TEXHOJIOTHI, B TOM YHCJIC TIPX MCITOJIb30BaHUHU BOIO-
poa B Ka4eCTBE XMMUIECKOTO pearcHTa, BOCCTAaHABIIM -
BaloIIeil Cpembl, IUIST TUAPUIHOTO TUCTICPTUPOBAHMS,
IJIST 00eCIIeUeHUST TUTAaHNEM TOTUTMBHBIX 3JICMEHTOB,
TaK1X KaK BBICOKO3((HEKTUBHOTO SHEPTOHOCUTEIS,
IS BOMOPOIHBIX CHCTEM PE3ePBHOTO 3JICKTPOITUTAHMS
W aKKyMYJIUPOBaHUS 3JICKTpOsHEprun. Takme cucre-
MBI HYXKHBI JUIST 00eCIIeUeHs HEIIPEePBIBHOM PabOThI

TEeJICKOMMYHUKAITMOHHOTO 000PYIOBAaHUSI, KOMITHIO-
TepPHOI TEXHUKHU, TPAHCIIOPTHOM MH(MPACTPYKTYPHI,
ABTOHOMHBIX O0BEKTOB 3JICKTPOIIOTPEOICHMS, CUCTEM
0e30TTaCHOCTH M T.1I.

Crioco0 HH3KOTeMIIEPATYPHOTO HaHeCeHHs] HAHOKPH -
CTA/UIMYECKOro MOKPBITHA U3 a/1b(a-0KCHAA ATIOMHHUS
(RU 2676719 C1)

N300peTeHre OTHOCUTCS K CIIOCOOY TTOJTyYeHUS
HAHOKPHCTAJUTMIECKOTO TTOKPHITUS U3 allb(da-oKcuaa
AJIIOMUHUS C BBICOKOI CKOPOCTBIO MPY MTOHUXKEHHOM
temmepatype [9]. Cmocob BKIIro9aeT HaHECCHME Ha I10-
BEPXHOCTb U3MEJIUSI UBOCTPYKTYPHOTO TOJCIIOS U3 OK-
cMIa XpoMa, HarpeB U3Je/usl, TUIaBJIEHUE U UCTIapeHne
AJIIOMUHUS U OCaXkAE€HWE MOKPBITUS HA TTOBEPXHOCTh
U3JEIUsI B KUCIOPOJHO-aprOHOBOM IJ1a3Me pa3psiaa
B YCJIOBUSIX MOHHOM O0oMOapaupoBku. KoHLleHTpauus
aproH-KWCJIOPOJIHOM Mia3Mbl U CKOPOCTh UCIIApEHUs
QIIOMUHUS PETYJUMPYIOT HE3aBUCHMO U B IIUMPOKUX
npeaeaax U3MEHEHUEeM paclipefesieHrsT ToKa MeXay
aHOJOM-TUTJIEM, B KOTOPOM MPOUCXOIUT TLJIaBJIEHUE
U UCMapeHue aJIlOMUHMUS, U TIOJBIM aHOJOM-UOHU3A-
TOPOM, Yepe3 KOTOPHIN HallycKaioT Kuciopon. Pop-
MHpPOBaHNE TTOKPHITUI CO CTPYKTYPOIt alb(a-oKcuma
AJTIOMUHUS TOCTUTAIOT TeM, YTO TIPU 3aJJaHHOM 3Haue-
HUU CKOPOCTU UCTAPEHUS aTIOMUHUS YCTaHABIMBAIOT
BEJIMUMHY MOTEHIIMAAa CMEILIEHUS Ha U3EUSIX U TOK
B LIEMKX aHOJA-MOHM3ATOpa, IIPU KOTOPBIX obecrneyn-
BaeTcs TpedyeMast 1151 GOpMUPOBAHUSI HAHOKPUCTAN -
Jnyeckoit anbda-da3bl OKCUaa aTIOMUHUS TUIOTHOCTh
TOKA U SHEPTrusl MOHOB Ha MTOBEPXHOCTU PACTYLIETO
MOKPBITHUSI.

ITokpeiTUs U3 OKCUAA ATIOMUHMS XapaKTEPU3YIOTCS
BBICOKOI T€PMOCTOMKOCTHIO, XUMUIECKOM MHEPTHO-
CTbIO, TBEPAOCTHIO, TPOYHOCTHIO TIPU CXKATUU, TETLIOU-
30JIILIMOHHOM CITOCOOHOCTBIO U ITMPOKO MPUMEHSIIOTCS
JUTSL 3alUMTHI MBS, SKCIUTyaTUPYIOLIUXCS B yCIIO-
BHUSIX BBICOKMX TEMIIEpATyp WJIU BO3AEHCTBUS arpec-
CUBHBIX cpell. [To COBOKYIMHOCTHU XapaKTEepUCTUK HaU-
OOJIbIIMI MHTEpEC IJIs1 MPAKTUYECKOTO UCTOJIb30BAHUS
MpeacTaBsieT TepMOCTabuIbHasE poMOo3apruyecKas
daza oxcuna amomMuHus (aab@a-oKcu aJloMUHMSA),
TBEPIOCTh KOTOpoii mocturaet 25 I'Tla, a Temmepatypa
rraBiaeHus 2044°C.

Taxxce npedcmaeasiiom unmepec 045 CREUUAAUCTIOB
caedyrouue u300pemenus 6 004acmu HaHOMeEXHOA02UlL:

* YCcTpoHCTBO 3alIMTHOM CUCTEMBI TOPOJICKOM 3a-
CTPOMKM 1 cr1ocob ee Bo3BeneHwus [10].

» [TloBblieHUe JOATOBEYHOCTH Oa3aabToprOpodeToHA
HAHOCTPYKTYpHBIMU no0aBKamu [11].

* Cmoco0 mpUTOTOBIICHUS YKPEIUISIIOIETO pacTBOpa
[12].
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*  Crrocob xpaHeHUsI TPHPOTHOTO ra3a IIPH ITOMOIIIH all- 3AK/IIOYEHUE
COpOIIMM B TIPOMBIIIIJIEHHBIX Ta30BBIX OaytoHax [ 13].

*  Croco0 OYNCTKY TTOBEPXHOCTHBIX 1 TTOI3EMHBIX BOI M3BecTHO, YTO MMEHHO TIOIMYJISIPU3AIINs U BHEIAPE-
OT TUTAaHA 1 €TO COCIMHEHMI C TIOMOIIBIO YIJIEpOA-  HHE M300peTCHUI SIBISIETCS BasKHBIM (DAaKTOPOM ycIIie-
HBIX HAHOTPYOOK ¥ yiabTpa3Byka [ 14, 20]. Xa MHOTUX MpeyclieBalolux KoMnanuii. Hanpumep,

* Cnoco0 M3roTOBJICHMST CETKHA M3 KOMIIO3UTHOM ap- General Electric, KoTopas BoIJla B MUPOBYIO UCTO-
martypsl [15]. PUIO KaK OJTHA U3 CaMbIX MHHOBAIIMOHHBIX KOMITAaHU M

*  Croco0 TTOBBIIICHNS BOMOOTTATKUBAIOIMNX CBOMCTB 20 BeKa, SIBJISICTCS KOMIIAaHUEH, KOTOpast M3HAYaJIbHO
BOMMJIOYHBIX MaTepuaaoB ruapohoOHBIMUA HAaHOYA-  [IOIajia B CIIMCOK uHaekca Jloy-/xoHca B 1896 romy
CTULIAMM JUOKCHIA KpeMHUs [16]. 1 0 CUX ITOp TaM HaxomuTcs. [ToaToMy HameeMcs, 4TO

* Crrocob oboratieHus 1 IepepadboTKI TBEPABIX KOM- nyOiuKyeMasl B JTaHHOI pyOpuke nHGopmauus OyaeT
MYHaJIbHBIX OTXOIOB [17—19]. BOCTpPeOOBAHHOU U TOJIE3HOM 7151 CIIELIMATUCTOB.
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