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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 resulted in increased efficiency of construction, housing sector and adjacent fields of
economy. For example, the invention «Carbon ceramic fiber-reinforced composite material and method for its production» refers
to a class of carbon-based composite materials of heat-shielding, structural, chemical-resistant purposes, can be used under static
and dynamic loads when heated to 2000°C in an oxidizing environment (aerospace engineering, construction facilities for special
purposes, high-temperature electrothermal equipment, equipment for nuclear reactors, etc.). The technical result of the invention
is the strength of the composite increased up to 40% in terms of flexural strength and twice in terms of compressive strength.

The specialists can also be interested in the following inventions in the area of nanotechnologies: building construction elements;
a method for synthesizing a composite carbon material with metal nanoparticles with transferring a part of their electron density to
a carbon matrix; a method of manufacturing marker of fuel and lubricants; wastewater treatment system with nano-modified natural
sorbents; nanocrystal, hydrosol of nanocrystalline cellulose and method for producing it; a method for producing membranes for
ultrafiltration of aqueous media; a method of obtaining transparent ceramics of yttrium-aluminum garnet; method and device for
atomic emission spectral analysis of nanoobjects, etc.
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N306peTeHns B 0611aCTN HAHOTEXHONOINNA,
HanpaBJieHHbIe Ha pelleHne NPaKTUYecKnx sagav.
Yactb IV

Aemopebl:

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

Mpokonbes MéTp CepreeBny,
CTyAeHT daKynbTeTa MexayHapoHbIX SKOHOMUYECKNX OTHOLWeHWI DUHAHCOBOro YyHUBEpCUTETa
npw MpaBuTenbcTBe Poccuiickon ®epepaunu, prokopiev2012@gmail.com

Pe3stome: B pedepatriBHOI popme NpoBOANTCA 0630p N306PETEHWIA, pe3y/bTaTbl TBOPUYECKOW AEATENIbHOCTM YUYEHbIX, MHXeHe-
POB 1 CMELManCTOB, B T.U. 1 M300peTeHNs, KOTopble B 061aCTU HAHOTEXHOJTOTMIA 1 HAHOMAaTEPWAOB MO3BONAIOT B CTPOUTENLCTBE,
KUNULLHO-KOMMYHaJIbHOM XO3ANCTBE, CMEXHbIX OTPACIAX SKOHOMMKY A06UTbCA 3HaUUTeNnbHOro addekTa. Hanprmep, nsobpeteHne
«YrnepopaKkepamnyecKknii BONOKHNCTO-apMUPOBAHHbIM KOMMO3ULMOHHbIN MaTepuan 1 Cnocob ero nosyyeHns» OTHOCUTCA K Knaccy
KOMMO3MLMOHHbIX MaTepranoB Ha OCHOBE YrNepoa TeMna03alnTHOrO, KOHCTPYKLMOHHOIO, XMMOCTOMKOIO 1 Ha3HayYeHni, nog-
nexalymnx SKCryaTauuy B YCNOBUAX CTaTUYECKUX W IMHAMMYECKUX Harpy3oK npu Harpese Ao 2000°C B oKUcanTeNnbHoW cpefe
(aBrakocMmUyecKas TEXHMKa, CTPOUTENbCTBO OOBEKTOB CreLanbHOro Ha3HaueHWsA, BbICOKOTEMIEPATYPHOE /1eKTPOTEPMIMYECKOe
0bopyAoBaHMe, KOMMEeKTaLMsA aTOMHbIX PEaKTOPOB U T.N.). TEXHNYECKMI pe3ynbTaT n306peTeHns — yBeslmyeHre MPOYHOCTY KOM-
noswuTa Ao 40% no nokasaTtesito MPOYHOCTY NpU 13rnbe 1 B ABa pa3a Mo NokasaTesio MPOYHOCTY MPU CKaTUN.

Tak>ke NpeAcTaBnAOT HTePeC A8 CNeLManncToB crieaytoLme n3obpeTteHnsa B 061acT HAHOTEXHOMOTUIA: CTPOUTENbHBIN KOH-
CTPYKLMOHHDBIN SNEeMEeHT; Cnocob CHTe3a KOMMO3WTHOIO YriIepOAHOro MaTeprasna C HaHoYacTVLaMm1 MeTaa C NepeHoCoM YacTu
WX 3NIEKTPOHHOMN MIIOTHOCTMN B YIIEPOAHYI0 MaTpULly; CNocob M3roToBMIEHNA MapKEpa ropoyecmMasoyHbiX MaTepuasnos; cuctema
OUMCTKMN CTOYHBIX BOJ, C MICMOJIb30BaHWEM HaHOMOANPULIMPOBAHHbIX MPUPOAHBIX COPOEHTOB; HAHOKPUCTAI, TMAPO30Jb HAHOKPU-
CTaNNIMYECKON LiesINioNo3bl 1 CNocob ero nonyyeHns; crnocob nonyyeHnsa memobpaH ana ynstpadunbTpaLym BOGHbIX Cpef; Cnocob
MoJTyYeHVA NPO3PaYHON KepaMuKI1 UTTPUIA-anioMMHEBOTO MPaHaTa; crnocob 1 yCTpONCTBO aTOMHO-3MUCCYOHHOTO CNEKTPaIbHOro
aHanu3a HaHOO6BbEKTOB 1 Ap.

Kniouesble c/1o6a: HaHOTEXHONOTMU B CTPOUTENbCTBE, HAHOYACTWLbI, HAHOMOAUGULIMPOBaHHbIE COPOEHTbI, HAHOKpUCTaN,
HaHOOOBEKTDI, yrepoAHble HAHOTPYOKU, HAHOCTPYKTYPbI.

Ana yumupoeanusa: VisaHos J1.A., Mpokonbes MN.C. 306peTeHra B 0611acTi HAHOTEXHONOMUIA, HaNpPaBNeHHbIE Ha peLleHne
npakTuyeckux 3agay. Yacto IV // HaHotexHonornm B ctpontenbcTee. — 2019. — Tom 11, Ne 4. — C. 447-457. - DOI: 10.15828/2075-
8545-2019-11-4-447-457.
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INTRODUCTION

he practical application of the results achieved by sci-

entists, 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

Carbon ceramic fiber-reinforced composite material
and method for its production (RU 2684538 C1)

The invention relates to a class of carbon-based com-
posite materials for heat-shielding, structural, chemical-
resistant purposes to be operated under static and dynamic
loads when heated to 2000°C in an oxidizing environment
(acrospace engineering, construction of special-purpose
facilities, high-temperature electrothermal equipment,
atomic reactor equipment and etc.), as well as to meth-
ods for their preparation [1]. The technical result of the
invention is strength of the composite increased up to
40% in terms of flexural strength and twice in terms of
compressive strength.

The carbon ceramic composite material includes
a ceramic matrix reinforced with carbon fiber material.
The matrix ceramic material is additionally reinforced
with carbon nanotubes and additionally contains nano-
structured carbide-silicon interphase at the interface
between the nanostructured matrix and the reinforcing
carbon-fiber filler in the following ratio of components,
wt.%: carbon nanotubes 0.3—1.0, carbon fiber materi-
als 15—25, nanostructured carbide silicon interphase
2—4, silicon carbide — the rest. The carbon fiber filler is
impregnated with a mixture of non-coking and coking
forming oligomeric resins, placed between the transport
and separation polyethylene films and subjected to ion-
izing radiation, which is partially polymerized with non-
coking resin. From the prepreg layers, a billet package
of a bulk structure is formed, then molding, carboniza-
tion, impregnation with a solution of polycarbosilane in
toluene, drying, thermal stabilization, ceramization, and
siliconization are carried out. Before placing the impreg-
nated carbon fiber filler onto the transport and separating
polyethylene films, a layer of (2—10)% carbon nanotube
suspension in a mixture of coke-forming oligomeric and
non-coking resins is applied. When laying out a package
of CFRP blanks, carbon nanotubes are poured into each
of the prepreg layers through a removable perforated plate
that is in direct close contact with the prepreg layer that
is laid out, repeating its dimensions. After carbonization,

the resulting carbon-carbon preform is additionally com-
pacted by impregnation in (2—10)% suspension of carbon
nanotubes in a solution of polycarbosilane in toluene.

The method of obtaining thin diamond films
(RU 2685665 C1)

The invention can be used in various fields of in-
dustry and science to obtain thin-film reinforcement
coatings and active layers of thin-film nanostructures
[2]. A method is proposed for producing thin diamond
films on a substrate by the method of vacuum laser im-
pact on targets and carbon condensation on substrates,
where pre-pressed detonation nanodiamond tablets and
high-purity graphite tablets are used as targets, and laser
irradiation is carried out in two stages: first, focused-
based laser radiation Yttrium aluminum garnet with a
wavelength of 1064 nm in a series of 10—20 pulses with a
pulse energy of 3.8—5.8 J disperses the target from deto-
nation nanodiamond and form on the substrate nano-
diamond nucleation centers; then the gaps between the
nucleation centers are filled with carbon with predomi-
nantly sp3 bonds condensed from the vapor-gaseous
phase obtained by evaporating a target from high-purity
graphite by exposure to defocused laser radiation of the
same laser with a pulse energy intensity not lower than
1.6+ 104 W/cm?. In the course of carbon condensation
on a substrate preliminarily populated with nucleation
centers, mainly with dimensions of 5.73 nm, they grow
to particles of about 285.15 nm. The combination of such
particles forms a flat thin-film close-packed hexagonal
structure, which is a polycrystalline aggregate of islands,
which are crystallographically equally oriented relative
to the film surface.

Rotor vibration mixer (RU 2685674 C1)

The invention relates to mixing devices for mixing
highly dispersed substances and nano-substances and
can be used in chemical, petrochemical, food, agricul-
tural and other industries [3]. The rotor-vibration mixer
includes a case, a mixing body and a vibrator, a case cover,
a mixing body made in the form of a propeller mounted
coaxially above the mixing body of an anchor form, the
vibrator being made in the form of a rotary comb guide.
The invention provides an increase in the efficiency of
mixing highly dispersed and nano-substances, and conse-
quently, an increase in the quality of the finished mixture
due to the use of ultrasonic vibrations in the fluidized bed.

The method of synthesis of nanocomposites Ag/C
(RU 2686223 C1)

The invention relates to the field of chemistry and
nanotechnology. The method of synthesis of Ag/C
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nanocomposites includes the preparation of combined
solution of polyacrylonitrile (PAN) and silver nitrate in
dimethylformamide (DMF), holding all the components
to complete dissolution, removing dimethylformamide by
evaporation and heating the resulting solid residue [4].
Preparation of combined solution of polyacrylonitrile and
AgNO, in dimethylformamide is carried out at a tempera-
ture of 30—70°C in the following ratio of components:
polyacrylonitrile 4.7%, dimethylformamide 93.8—94.6%,
AgNO, 0.7—-1.5%. Evaporation of dimethylformamide
is carried out at 60—80°C. A gradual infrared heating
of the obtained solid residue is carried out at a pressure
of 10—2—10—3 mm Hg. First, preheating is carried out
for 5—15 minutes at 80—200°C with a heating rate of no
more than 50°C/min. The final heating is carried out
for 5—15 minutes at 80—700°C with a heating rate of not
more than 50°C/min. The invention makes it possible to
simplify the production of nanocomposites, including Ag
silver nanoparticles with a size of 19—28 nm in a carbon
matrix, without the use of additional external reducing
agents.

Cutting tool with wear-resistant coating (RU 2685820
C1)

The invention relates to metal-cutting tools, in par-
ticular to cutting plates and cutters used for processing
products from difficult-to-process materials, including
titanium and its alloys [5]. A wear-resistant cutting tool
comprising cutting edges formed at the intersection of
the front and rear surfaces of a hard-alloy cutting base,
in which the wear-resistant coating includes at least
a structure formed of TiB,. The structure formed of TiB,
contains at least a sequentially deposited intermediate
layer of TiB, and a wear-resistant layer of TiB,. The in-
termediate layer has a columnar metallographic structure
with preferential orientation 001. The wear-resistant layer
comprises at least a layer with an internal structure with
textured nanocolumn grains with an orientation of 001
with amorphous p-phase within the boundaries of the
said grains. The effect is increased durability of cutting
tools with coating containing TiB,.

A method of manufacturing products with antistatic
properties (RU 2685120 C1)

The invention relates to the field of composite materi-
als and represents a method of manufacturing a composite
fiberglass sheet with antistatic properties and products ob-
tained from it [6]. A method of manufacturing a compos-
ite fiberglass antistatic in terms of a sheet with a thickness
of 0.5 to 10.0 mm for the manufacture of pressed products
consists of the following stages: in the first stage polyester
resin and powder additives with a nanocomponent, which
makes the sheet to be antistatic, are mixed in a dissolver

to form a paste, which is supplied to the containers, from
where it is applied to the films moving under them in the
second stage, and in the second stage chemical thickening
of the polyester resin is applied by incorporating a viscos-
ity increasing agent into paste for further pressing after
3—5 days, and at the same time reinforcing fiberglass is
fed to a cutting machine located above the paste surface
applied to one of the films, reinforcing fiberglass is cut
into segments of a specified length and randomly fed to
the surface of the paste layer, from above roll the second
layer of film with a paste and serves in the sealing system
of the rollers, where the fiberglass is impregnated and air
bubbles are removed, the result is a sheet that is wound
on steel rollers on the rack. The resulting sheet is cut on
the table, removing the edges depleted in fiberglass, while
cuttings are put in the center of the sample in a pile, which
is placed in the mold, then the product is form. The in-
vention provides antistatic properties to the sheet and the
finished product from it by all of its volume.

A method of manufacturing a diamond tool with nano-
modified cutting part (RU 2685917 C1)

The invention relates to the manufacture of tools for
cutting solid and highly solid materials and can be used for
the manufacture of diamond cutting tools, in particular,
the stone diamond cutting wheel with water and/or air
cooling for cutting reinforced concrete, brick, porcelain
stoneware, refractory materials of granite, marble and
other minerals [7].

The technical result is a method of manufacturing
a diamond tool with nanomodified cutting part. The
method includes preparation of powder mixture based
on diamond powder and ligament, introduction of plas-
ticizer into the mixture, granulating, dosing, cold pressing
of the cutting part of the tool, hot pressing, tumbling,
connecting the cutting part to tool and diamond cutting.

Installation of plasma-chemical synthesis of nanosized
powders and the cyclone used in it (RU 2686150 C1)

The installation contains a reactor, the casing of which
is located vertically and made with the possibility of heat-
ing, an electron accelerator with an electron energy of
300—1000 keV, a system for feeding the reagent into the
reactor containing the supply tank, the dispenser, the
buffer tank and the shut-off valve, a vacuum system, a de-
vice for separating solid and gaseous products of plasma-
chemical synthesis, made in the form of a screw cyclone
with the possibility of heating its body, and a system for
separating soluble gaseous products of plasma-chemical
synthesis associated with by a certain cyclone through an
electrostatic filter, while the reactor outlet and the screw
cyclone inlet are separated by an automatic discharge
valve [8].
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The invention relates to equipment for the plasma-
chemical synthesis of ultrafine powders, inorganic com-
pounds and compositions, in particular to the installation
of the plasma-chemical synthesis of nanoscale powders
and the screw cyclone used in it. The invention provides
the possibility to obtain various types of products of nano-
sized powders and composite materials based on them
with high chemical purity on the same equipment, as
well as to reduce the time of technological transition from
one process to another and an efficient economic effect.

The method of synthesis of metal nanoparticles by de-
position on a porous carbon material (RU 2685564 C1)

The invention relates to the production of metal
nanoparticles. The method involves the evaporation of
target from a metal by an electron beam in vacuum and
the deposition of metal nanoparticles [9]. The evapo-
ration of target from metal is conducted by an electron
beam directed at the angle of 30—90 degrees to the tar-
get surface. The method provides spatial scanning of
the electron beam in two coordinates on the target with
frequencies within 5—200 Hz and amplitude 5 mm for
10—1000 seconds and temporal modulation of the beam
current with a frequency of 10—100 Hz with a duty cycle
of 1—10. The deposition of metal nanoparticles is carried
out from a directional flow on a substrate covered with
a porous carbon material with a thickness of 0.1—2 mm,
bulk density 0.04—0.06 g/cm and set on a water-cooled
copper screen. The result is reduced energy absorption
in metal vapors, which increases spraying performance.

A method of manufacturing a gas sensor with a nano-
structure with a superdeveloped surface and a gas sensor
based on it (RU 2687869 C1)

A method of manufacturing a gas sensor with a nano-
structure with a super-developed surface is based on
forming a heterostructure of various materials in which
a gas-sensitive layer is arranged. After that, it is fixed in
the sensor case, and the contact pads are connected to the
conclusions of the case using contact conductors, the gas-
sensitive layer is formed in the form of a nanostructure
with a super-developed surface by two-stage chemical
synthesis. At the first stage, which forms a homogeneous
thin film of zinc oxide, which is a germinal layer, and at
the second stage, zinc oxide nanorods are formed, form-
ing a superdeveloped surface [10].

The technical result is the possibility to increase sen-
sitivity to the gas-reductors under the temperature close
to the room one (25—50°C).

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

+ Building construction element [11].

* The method of synthesis of a composite carbon ma-
terial with metal nanoparticles with the transfer of
a part of their electron density into a carbon matrix
[12].

* A method of manufacturing a marker of fuel and lu-
bricants [13].

* The system of wastewater treatment based on nano-
modified natural sorbents [14].

* Nanocrystal, hydrosol of nanocrystalline cellulose and
method for producing it [15].

* A method for producing membranes for ultrafiltration
of aqueous media [16].

+ Energy efficiency technologies [17].

* The method of obtaining transparent ceramics of
yttrium-aluminum garnet [18].

* Global energy market development trends [19].

*  Method and device for atomic emission spectral analy-
sis of nanoobjects [20].

* The method of thermal cleaning of carbon nanotubes
[21].

* The method of obtaining durable and conductive fi-
bers by pulling films of carbon nanotubes [22].

CONCLUSION

It is known that it is precisely the popularization and
introduction of inventions that is an important factor for
the success of many successful companies. For example,
General Electric, which entered world history as one of
the most innovative companies of the 20th century, is
a company that was originally listed in the Dow Jones
index in 1896 and is still there. Therefore, we hope
that the information published in this section will be
in demand and useful for specialists. Confirmation
that articles from the «Invention Review» column are
particularly popular is information on the number of
views of materials, for example, in the full-text database
of open access scientific journals Open Academic Journals
Index OAJI (USA), link — http://oaji.net/ journal-detail.
html? number = 6931.
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BBEJEHUE

B COBPEMEHHBIX YCIOBUSIX UCITOJIb30BaHUE N300peTe-
HUIA YYEHBIX, MHKEHEPOB U CIICLIUATIMCTOB MOXET
Ccroco6CcTBOBATh (P HEKTUBHOMY PEIISHUIO 3a1ad M-
MOpTO3aMEIeHMS 1 MOBBIILIEHUS TTPOU3BOIUTEIBHO-
ctu Tpyna. Kak u3BectHo, n3o0pereHrue — 3TO HOBOE,
o0OJiagaroliiee CyleCTBEeHHBIMU OTJIMYUSIMU pellleHUE
TEeXHUUYECKON 3amauu, oOecreynBalolee MoI0XKM-
TeJIbHBIN 3P (PEeKT (HOBBIC TEXHOJIOTUH, KOHCTPYKIIUH,
HOBBIE BEIIECTBA). B cTaThe pacCMOTPEHbBI CYIIIHOCTb,
TEeXHUUYECKUI pe3yJibTaT, IpaKTuueckKasi 3HaUuMMOCTh
HEKOTOPBIX U300peTeHMIi, OTHOCSIIUXCS K 00J1aCTU Ha-
HOTEXHOJIOTUIA.

OCHOBHAA YACTb

VYriepoakepaMudecKuii BOJOKHUCTO-APMUPOBAHHBIN
KOMIO3UIIMOHHBII MATEPUAJT U COCO0 ero MmoJydYeHus
(RU 2684538 C1)

M300peTeHne OTHOCHUTCS K KJTAcCy KOMITO3UITMOH-
HBIX MaTEPHAJIOB Ha OCHOBE YIJIEpOIa TEILIO3aIIUTHO-
T0, KOHCTPYKIIMOHHOTO, XUMOCTOMKOTO 1 Ha3HAUCHUIA,
TOIJICKAIINX SKCILTyaTalli B YCIOBUSX CTATUUCCKIX
W TUHAMWYECKUX Harpy3ok npu Harpese g0 2000°C
B OKMCJIIUTEJIBHOM cpele (aBUaKoCcMUUYecKasl TeXHUKA,
CTPOUTEITHLCTBO OOBEKTOB CIIEIINATBFHOTO Ha3HAYCHMS,
BBICOKOTEMIIEPATYPHOE 3JIEKTPOTEPMHUIECKOE 000PY-
IOBaHNE, KOMITICKTAIIMS aTOMHBIX PEaKTOPOB U T.II.),
a TakKe K criocobam mux nojydeHus [1]. Texuunueckuit
pe3yIbTaT N300PETEHMS — YBEIMUCHUE TIPOTYHOCTH KOM-
no3uta 10 40% 110 moKa3areiio MPOYHOCTHU IPU U3TUOE
¥ B IBa pa3a 110 IoKa3aTeIi0 IPOYHOCTH IMIPH CKATHM.

YriepoakepaMUIeCKUiT KOMITO3UIIMOHHBIN MaTe-
pHraj BKIIIOYaeT KepaMUIEeCKYI0 MaTPUILY, apMHUPOBaH-
HYIO YIJICPOAHBIM BOJIOKHUCTHIM MaTepuaiom. [1pu
5TOM MATPUIHBII KepaMHICCKUI MaTepHua IOIOJ-
HUTEJILHO apMUPOBAH YIJIepOIHBIMU HAHOTPYyOKaMM
¥ IOTIOJTHUTEIFHO COMEPsKUT IO TpaHUIIe pa3meia a3
HAHOCTPYKTYPUPOBAHHOM MaTPUIIBI M apMUPYIOIIETO
YTJICBOJIOKHHUCTOTO HATIOJTHUTEIISI HAHOCTPYKTYPHUPO-
BaHHYIO KapOMIKPEMHHEBYIO MHTep(da3y Ipu Caeay-
IOILIEM COOTHOILIEHMU KOMIIOHEHTOB, Mac.%: yriepo-
Hble HaHOTpyOKM 0,3—1,0, yriiepoaHble BOJTOKHUCTBIE
MaTepuanbl 15—25, HAHOCTPYKTYypUpOBaHHAsI Kap-
ounkpeMHUeBas MHTepdasa 2—4, KapOua KpeMHUs —
OCTaJIbHOC. YTJIEPOTHBIN BOJTOKHUCTBIN HATIOTHUTEIIh
TIPOIMUTHIBAIOT CMEChI0 HEKOKCYIOMIEHCS M KOKCOO-
Opa3yrmolleil OJIMTOMEPHBIX CMOJI, TIOMEIIAIOT MEXIY
TPAHCIIOPTHON M Pa3deIUTeIFHON MOJTUITUICHOBBIMUI
TUICHKAMU ¥ TTOIBEPTAIOT MOHU3UPYIOIIeMY O0Ty4eHHUIO,
KOTOPBIM YACTUYHO ITOTMMEPHU3YIOT HEKOKCYIOIIYIOCS
cMody. M3 cioeB mpenpera HAOMPAIOT IMaKeT 3aTOTOBKH
00BEMHOI CTPYKTYpPBI, TPOBOIAT (DOPMOBAHUE, Kap-

OOHM3ALUIO, IIPOIUTKY PACTBOPOM IOJIMKApOOCHIaHa
B TOJIYOJIe, CYLIKY, TEPMOCTAOMIN3ALIMIO, KEPAMU3ALIIO
u cuuuypoBanue. Ilepen moMenieHueM IIPOIUTAHHOTO
YIJIEPOAHOIO BOJIOKHUCTOIO HAITOJHUTEISI Ha TPAaHC-
IIOPTHYIO U pa3Ae/IUTE/IbHYIO ITOJIMITUICHOBbIE TUIEHKU
HaHOoCAT ciioii (2—10)%-Holi CyCIeH3UU YIJIEPOIHBIX
HAHOTPYOOK B CMECU OJIMTOMEPHBIX KOKCO0Opa3yio-
el 1 HeKOKcyrolmeiicss cMoi. [1pu BEIKIIamke makeTa
3arOTOBKU YIVIEILIACTUKA B KAXIbII U3 CJIOEB IIperpera
3aChIIAIOT yIJIePOAHblE HAHOTPYOKU Yepe3 CheMHYIO
rep@oprupoOBaHHYIO IUIACTUHY, HAXOASIIYIOCS B HEIIO-
CPEICTBEHHOM IUIOTHOM KOHTAKTE C BBIKJIAAbIBAEMbIM
cJI0eM IIperpera, MOBTOPSIOLIEro ero pasmepsl. I1o-
cjie KapOOHU3ALUU ITOJIYYEHHYIO YIJIEPOI-YIJIEPOIHYIO
3arOTOBKY IOMOJHMUTEIbHO YIUIOTHSIOT MPOIMUTKOM
B (2—10)%-Hoii CyCIIeH3UU yIIePOAHbIX HAHOTPYOOK
B PacTBOpE IOIMKApOOCHIaHa B TOJIYOJIE.

Cnoco0 moaydyeHHS TOHKHX ajJMa3HBIX ILUIEHOK
(RU 2685665 C1)

M3006peTeHre MOXET ObITh MCTTOJIb30BAHO B pa3-
JIMYHBIX 00JIACTSIX TIPOMBITIICHHOCTH Y HAYKHU TSI TI0-
JIy4eHUS TOHKOIICHOYHBIX YITPOYHSIOIINX ITOKPBITHIA
1 aKTUBHBIX CJI0€B TOHKOIICHOYHBIX HAHOCTPYKTYD [2].
[IpemraraeTcst Crmoco6 MOMyYeHNST TOHKHMX aIMa3HBIX
IUICHOK Ha TTOIJIOXXKE METOIOM BaKYyMHOTO JIa3epHOTO
BO3ICUCTBHS Ha MUIICHN U KOHICHCAIMEH yTiaepoaa
Ha ITOIJIOXKH, TA¢ B KAUeCTBe MUIIICHEI MCITOIB3YIOT
IIpeaBapuUTEIbHO CIIPECCOBAHHBIC TaOJICTKN ACTOHA-
IIMOHHOTO HAaHOAJIMa3a 1 TaOJIETKU U3 BEICOKOUHMCTOTO
rpaduTa, a Ja3epHOE BO3IEHCTBHUE OCYIIICCTBIISIIOT B IBA
9Tara: BHavase c(OKYCHUPOBAHHBIM M3JIyICHUEM Jia-
3epa Ha OCHOBE aJTIOMOUTTPUEBOTO ITpaHaTa C JIMHOU
BoaHbI 1064 HM cepueii 10-20 UMIYIBLCOB ¢ SHEPTUEHA
nmiItyibea 3,8—5,8 I3k IUcnieprupyioT MUIIEHD U3 IETO-
HAIIMOHHOTO HaHOaIMa3a M (hOPMUPYIOT Ha ITOMIOXKKE
HaHOaJIMa3HbIC HYKJICAIIMOHHBIC IICHTPHI; 3aTeM ITpOMe-
KYTKU MEXIY HYKJIeallTMOHHBIMU IICHTPaMU 3aITOTHSIIOT
VIJICPOIOM C IIPEUMYIIECTBEHHO SP3-CBA3SIMU, CKOH-
IEHCUPOBAHHBIM M3 TTapOTra30Boii (pa3bl, TOTYICHHOMN
HACTIapeHNEeM MUIICHU U3 BEICOKOYMCTOTO TpaduTa Imy-
TEM BO3IEUCTBUS pachOKYCHUPOBAaHHBIM Ja3epHBIM M3-
JIy9EHUEM 3TOTO XKe Ja3epa ¢ MTHTCHCHUBHOCTBIO S9HEPTUT
umimyibca He Huxe 1,6 + 104 Br/cM?. B xome KoHaeHca-
LMY yIJIepOoIa Ha TOUIOXKKY, IIPEeIBAPUTEIIHHO 3aCeICH-
HYIO HYKJIeallMOHHBIMHU LIEHTPAaMU, TIPEUMYIIICCTBCHHO
¢ pasMmepamu 5,73 HM, HabOJIogaeTCsT UX pa3pacTaHue
JIO 9acTUI pa3MepoM oKouto 285,15 Hm. COBOKYITHOCTb
TaKMUX 9aCTHUII (OCTPOBKOB) (hOPMHUPYET TUIOCKYIO TOH-
KOIJICHOYHYIO TVIOTHOYIIAKOBAHHYIO TeKCarOHAJIBHYIO
CTPYKTYPY, IPEACTABIISIONIYIO COOON TTOJNKPUCTAIIIIH -
YeCKHUI1 arperat u3 OCTPOBKOB, KPUCTAJUIOTpadmIecK
OIMHAKOBO OPUEHTUPOBAHHBIX OTHOCUTEIIBHO ITOBEPX-
HOCTH TUICHKU.

http://nanobuild.ru

452

info@nanobuild.ru



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

2019; 11 (4):
447-457

Nanobull

REVIEW OF NANOTECHNOLOGICAL INVENTIONS « O530P U30BPETEHU B OBJIACTU HAHOTEXHOJ10MMn

Potopno-sudpamonnsiii cmecurens (RU 2685674 C1)

M3obpeTteHre OTHOCUTCS K CMECUTENIbHBIM YCTPO-
CTBaM JIJISI CMEILIMBAHUSI BbICOKOJIUCTIIEPCHBIX U HAHO-
BEIIECTB Y MOXET ObITh UCIOJIb30BAHO B XUMUYECKOI,
HeTeXUMUYECKOM, TIUILEBOM, CEIbCKOXO3SICTBEHHOM
W IPYTUX OTpacisX mpoMblnieHHocTH [3]. PoTopHo-
BUOpALIMOHHBIM CMeCUTEeNIb BKJIIOYaeT KOpMIyc, nepe-
MEILIUBAIOLIMIA OpTaH U BUOPATOP, COMEPXKUT KPBILIKY
KopIlyca, rnepeMeInBalolii opraH, BbITTOJHEHHBIN
B BUJIE TIpoOIIeJuiepa, yCTAaHOBJIEHHOTO COOCHO Hal Iepe-
MEIIIMBAOIINM OPTaHOM SIKOPHOM (pOpMBI, TIpUYEM BU-
OpaTop BBIMOJHEH B BUJI€ HAITPaBJISIIOINIEH TTOBOPOTHOM
rpebeHku. M3o06peTeHne obecrieunBaeT MOBBILLICHUE
3(OEKTUBHOCTH CMEIIMBAHUST BBICOKOTUCIICPCHBIX
M HAHOBEILIECTB, a CJIE0BATEIbHO MOBBIIIEHUE KaueCcTBa
TOTOBOM CMECH 3a CUET NMPUMEHEHUS YIbTPa3BYKOBBIX
KoJie0aHUM B TICEBAOOXKUKEHHOM CJIOE.

Croco6 cunre3a Hanokommno3utoB Ag/C (RU 2686223
C1)

M3o0peTeHre oTHOCUTCS K 001aCT XUMUM U HAHO-
texHosornu. Crrocob cMHTe3a HaHOKOMIIO3UTOB Ag/C
BKJTIOYACT IIPUTOTOBJICHNE COBMECTHOTO pacTBOpPA ITOJIH-
akpunonutpwia (ITAH) u Hutpata cepedpa B ITUMETHII-
dbopmamune (IM®DA), BEIIEPKKY IO TTOJTHOTO pacTBOpe-
HUS BCEX KOMITOHCHTOB, yIaJICHNE TUMeTHI(hopMaMuIa
MyTeM BBIITApUBAHMS U HATPEB ITOJYICHHOTO TBEPIOTO
ocratka [4]. IIpuroToBIcHIE COBMECTHOTO PacTBOpA I0-
smakpuionurpuia u AgNO, B tumeTniopmMamuze ocy-
mIecTBISIOT Ipu TemriepaType 30—70°C mipu ciiemyroneM
COOTHOIIIEHUN KOMIIOHEHTOB: MOJIUAKpWIOHUTpII 4,7%,
numetuindopmamun 93,8—-94,6%, AgNO, 0,7-1,5%.
BrimapuBanne muMeTmiopMaMuaa IIPOBOIST IIPU
60—80°C. OcyIIecTBISIOT O3TAITHBIA MH(MPaKPaCHBIIA
HarpeB MOJYYCHHOTO TBEPIOTO OCTaTKa IIPU JaBICHUHN
10—2—10—3 MM pt.cT. CHavama npoBOISIT MpeaBapu-
TeJIbHBIN HarpeB B TeueHue 5—15 munyt npu 80—200°C
€O CKOpOCThIO Harpesa He ooree S0°C/muH. OUHATBHBIN
Harpes IPOBOIAT B TedeHUe 5—15 muHyT 11pu 80—700°C
CO CKOpOCTBIO HarpeBa He 6oee 50°C/muH. M300peTe-
HIE TT03BOJISET YIIPOCTUTH TOTyIeHEe HAHOKOMITO3UTOB,
BKJTFOUAIOIINX HAHOUACTHIIBI cepebpa Ag ¢ pa3mepom 19—
28 HM B YIJICpOIHOI MaTpuile, 6¢3 MCITOIb30BAHUS T0-
TIOJTHUTEILHBIX BHEIITHUX BOCCTAHOBUTEIIPHBIX ar€HTOB.

Pexxymuii MHHCTPYMEHT ¢ M3HOCOCTOMKUM MOKPbITHEM
(RU 2685820 C1)

M3006peTeHne OTHOCHUTCS K METAJIOPEKYIIeMY MH-
CTPYMEHTY, B YaCTHOCTH K PEXKYIINM IIaCTHHAM U (ppe-
3aM, MCITOJIb3YEMBIM IJIST 00paOOTKM M3ICTUIA U3 TPYI-
HOOOpabaThIBaMBIX MATePHAIOB, B TOM YMCJIC 3 TUTAHA
U ero CIUIaBOB [5]. Pexyiuiit ”THCTPYMEHT ¢ U3HOCO-

CTOMKMM TTOKPBITUEM, COAECPKALLMIA PEXYIIIUE KPOMKHU,
00pa3oBaHHbIE HA MEPECEUYeHUU TepeaHENr U 3aaHel
MOBEPXHOCTEN TBEPAOCILJIABHON OCHOBBI peXYIllel ya-
CTH, B KOTOPOM M3HOCOCTOMKOE MOKPHITUE BKIIIOYA-
€T, TI0 MEHBIIIeIt Mepe, CTPYKTYpY, ChOPMHUPOBAHHYIO
u3 TiB,. Crpykrypa, chopmuposanHas u3 TiB,, conep-
JKUT, IO MEHbIIEH Mepe, MOoCceA0BaTeIbHO HAHECEHHbIE
MIPOMEXKYTOYHBII cyroit u3 TiB, M MIBHOCOCTOMKMIA CiToi
u3 TiB,. ITpOMeXyTOYHBIN CIIOM MMEET CTOIOUATYIO
MeTaorpaguyeckyto CTpyKTypy € TIPeUMYILEeCTBEH-
Hoit opueHTarueir 001. M3HocoCTOMKMIT clIoi MMeeT
B CBOEM COCTaBe, II0 MEHbIIIEN Mepe, CJION C BHyTPEHHEN
CTPYKTYPO# C TEKCTYPUPOBAHHBIMUA HAHOKOJIOHOUYHBI-
MU 3epHamu ¢ opueHTaumeit 001 ¢ amopdHoit p-dazoii
B TPaHUIIAX YIIOMSHYTHIX 3epeH. ObecrieunBaeTCs ITOBBI-
IIEHNE CTOMKOCTH PEXYILero MHCTPYMEHTA C TIOKPBITU-
eM, colepxKalum TiBz.

Cnoco0 M3roToB/IeHNs U3Ae/ NIl C AHTUCTATHYECKUMU
cpoiicteamu (RU 2685120 C1)

M3o0peTeHre OTHOCUTCS K 00J1aCTU KOMITO3UTHBIX
MaTepuajJoB M KacaeTcsl CIIoco0a M3TOTOBICHUS KOM-
ITO3UTHOTO CTEKJIOTUIACTUKOBOTO JINCTA C aHTUCTaTHYC-
CKMMU CBOMCTBAMU U [IOJIy4aeMOT0 U3 HEro usiesus [6].
C11oco06 M3rOTOBJICHHUST KOMIIO3UTHOTO CTEKJIOTUIACTH -
KOBOTO aHTHCTATUYECKOTO TT0 0OBEMY JIMCTA TOJIITNHOMN
ot 0,5 1o 10,0 MM 119 M3TOTOBJIEHUS IIPECCOBAHHBIX
W3OS 3aKIIF0YaeTCs B TOM, YTO Ha TIEPBOM CTamuM
noan3(UPHYIO CMOIY U MOPOIIKOOOpa3HbIe J00aBKU
C HAHOKOMITOHEHTOM, KOTOPKII TIpUAacT JIUCTY aHTHU-
CTaTUYHOCTh, CMEIINBAIOT B IMCCOIbBEPE ¢ 00pa3o-
BaHMEM ITaCThI, KOTOPYIO TTOAAIOT B €MKOCTH, OTKYIa
OHa Ha BTOPOI CTaIUM HAHOCUTCS Ha IBUKYIIIUECS TION
HUMM TJICHKH, U TIPY 3TOM Ha BTOPOI CTaIWU IIpUMe-
HSIeTCSI XUMHMYECKOe 3aTyIIeHNe TTOIN3(UPHONA CMOJIBI
IyTeM BBEICHMSI B COCTaB ITACThI 3aTyCTUTEIISI, YBEII-
YWBAIOIIETO BSI3KOCTH JJISI BO3MOXHOCTH ITOCIIEIYIO-
IIEro MPeCcCoBaHMSI Uyepe3 3—5 mHei, 1 OMHOBPEMEHHO
C 3TUM apMUpYIOIIee CTCKIOBOJIOKHO MOIAI0T B pyOoU-
HYI0O MaIllUHY, PACITOJIOKEHHYIO Hal ITOBEPXHOCTHIO
ITacThl, HAHECEHHYIO Ha OOHY M3 IJICHOK, pyOsT Ha OT-
pPEe3KM 3aJaHHON JUIMHBI M XaOTUYHO TMOHAI0T Ha I10-
BEPXHOCTH CJIOS ACThI, CBEPXY HAKaThIBAIOT BTOPOIA
CJIOM 13 TICHKH C ITACTOM U TIONAI0T B YIUIOTHUTEIHHYIO
CHCTEMY POJIMKOB, TAC IIPOUCXOTUT IIPOITUTKA CTEKIIO-
BOJIOKHA ¥ yOaJIeHUE ITy3bIPhKOB BO3IyXa, B Pe3yIbTaTe
ITOJTyJaioT JIUCT, KOTOPHI HAMATHIBAIOT Ha CTaJIbHBIC
POJMKY, PAcITONOXEHHBIC Ha cTejutaxke. [1oayaeHHbII
JINCT HApe3aroT Ha CTOJIE, YOAISIsI KPOMKH, 00CTHCHHBIC
CTEKJIOBOJIOKHOM, IIPHM 3TOM O00pe3KU KIJIadyT B LIEHTP
HaBECKH B CTOIIKY, KOTOPYIO TTIOMEIIAIOT B IIpecc-hopMmy,
n hopMuUpyIoT usnenue. M3odpeTeHe obecIieunBaeT
MIPpUIaHNE JTUCTY U TOTOBOMY M3 HETO M3ICIUI0 aHTHU-
CTaTUYECKUE CBOMCTBA IO BCEMY 00BEMY.
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Crnioco0 U3roToBjieHHs aJIMa3HOTO HHCTPYMEHTA C Ha-
HomMomupummpoBanHoii pexymeii yacteio (RU 2685917
C1)

M300peTeHre OTHOCUTCS K 00JIACTU U3TOTOBJICHUS
WHCTPYMEHTA pe3aHusI TBEPABIX M BHICOKOTBEPIBIX Ma-
TepUaJIoB M MOXKET HAlTU MpUMEHEeHUE 1T U3TOTOB-
JIEHWS aJIMa3HOTO PeXyIIero MHCTpYMEHTa, B YaCTHO-
CTH, KaMHe0o0OpadaThIBAIOIIEr0 aIMa3HOTO OTPE3HOTO
KpyTa ¢ BOIHBIM H/VJIM BO3MIYIITHBIM OXJIAKICHUEM LTSI
pPE3KM KeJe300eToOHa, KUpIJya, KepaMorpaHuTa, or-
HEYITOPHBIX MaTepuaioB TpaHUTa, MpaMopa U IPYTUX
MUHepaos [7].

TexHnuecKMii pe3ysIbTaT JOCTUTAIOT TEM, UTO CIIOCO0
W3TOTOBJIEHUS aJIMa3HOTO MHCTPYMEHTA C HAHOMOJIM -
(GUIMPOBAHHOM PEXYILE YacThIO0 BKJIIOUAET IPUTO-
TOBJIEHUE MOPOILIKOBOI CMeCHU Ha OCHOBE aJIMa3HOTO
TIOpOIITKA U CBSA3KH, BBeJIEHNE B CMECH IIacTU(UKATOPA,
TpaHyJIMPOBaHNe, TO3UPOBaHE, XOJIOTHOE TTPeCCOBaHNE
peXXyIeil YacTi MHCTPYMEHTA, ropsiuee IpeccoBaHue,
TaJITOBKY, COeAMHEHME PEXYIIEe YaCT! ¢ THCTPYMEHTOM
¥ BCKPBITHE aJIMA30B.

YeTaHOBKA MJIA3MOXMMHMYECKOT0 CHHTE3a HAHO-
pa3MepHBIX MOPOIIKOB U UCMOJIb3yeMbIid B Heil IIMKJIOH
(RU 2686150 C1)

YcTaHOBKA COMEPKUT peakTop, KOPITYC KOTOPOTO
PaCITOJIOKEH BEPTUKAIBHO U BHITTOJTHEH C BO3MOXHO-
CTBIO HarpeBa, YCKOPHUTEIb SJIICKTPOHOB C DYHEPTHECH
anexkTpoHoB 300—1000 kaB, crucTteMy momaum peareHTa
B PEaKTOP, COMEPKAIIYIO PACXOTHYIO EMKOCTb, 103aTOp,
Oy(depHYI0 eMKOCTh M 3aIIOPHBIN KJIallaH, BaKYyMHYIO
CHCTEMY, YCTPOMCTBO pa3IeIeHUS TBEPIBIX 1 Ta3000pa3-
HBIX TIPOAYKTOB IIA3MOXMMUUYECKOTO CTHTE3a, BBITION -
HEHHOE B BUE IITHEKOBOTO IMKJIOHA C BO3MOKHOCTBIO
HarpeBa ero KopIryca, M CUCTeMY OTIOEJICHUS pacTBO-
PUMBIX Ta3000Pa3HBIX ITPOAYKTOB ILIA3MOXUMNIECKOTO
CHHTE3a, CBSI3aHHYIO CO IITHEKOBHIM ITUKJIOHOM 4epe3
3IIEKTPOCTATUICCKUNA (DUIBTP, TIPH 3TOM BBIXOI peaK-
TOpa 1 BXOI ITHEKOBOTO IIMKJIOHA pa3de/IeHbl aBTOMAa-
THYECKHUM BBIITYCKHBIM KJIaITaHOM [8].

M3006peTeHre OTHOCUTCSI K 000PYIOBAaHUIO TIJIa3-
MOXMMHMYECKOTO CHHTE3a YITPaINCIIEpCHBIX ITOPOIII-
KOB, HCOPTAaHUYECKMX COCAMHEHUN M KOMITO3UIINIA,
B YaCTHOCTHU K YCTAaHOBKE ITA3MOXUMIYECKOTO CHHTE3a
HaHOpPa3MEPHBIX MIOPOIIKOB W IIIHEKOBOMY IIMKIIOHY,
HUCIIOJb3yeMOMY B Heil. MI300peTeHune obecrieunBaeT
BO3MOXKHOCTD MOJIYICHUS pa3TNUYHBIX BUIOB IIPOIYK-
MY HAaHOPAa3MEPHBIX ITOPOIITKOB ¥ KOMITO3UITMOHHBIX
MaTepHaJioB Ha X OCHOBE C BBICOKOM XUMUIECKOM UM~
CTOTOM Ha OJHOM M TOM Xe 000pPYIOBaHWHU, a TAKKE
YMEHBIIICHAEe BPEMEHHN TEXHOJIOTMIECKOTO TIepexoaa
OT OTHOTO TIpollecca K IPYrOMYy 1 BBICOKHIT SKOHOMMU-
yeckuii a(ppexT.

Cnoco0 cunTe3a HAHOYACTUI] METAJITIOB OCAXKIEHHEM
Ha mopucThIi yriaepoansiii maTepuan (RU 2685564 C1)

M300peTeHre OTHOCUTCS K IOJYYEHUIO HAHOYACTHIL
MeTajuia. Croco0 BKIIIOYAEeT UCIapeHe MULLIEHU U3 Me-
TaJUla JIEKTPOHHBIM ITyYKOM B BAKYYME U OCaXKIEHME Ha-
HovacTuil MeTayria [9]. McnapeHne MuIIIeHN 13 MeTara
BEIyT 9JICKTPOHHBIM ITy4KOM, HAIIPABJIEHHBIM IO YTJIOM
30—90 rpamycoB K ToBepxHOCTH MUIIIeHI. O0eCTIeYnBaAIOT
MIPOCTPAHCTBEHHOE CKAHMPOBAHKE 3JICKTPOHHOTO ITy4YKa
I10 IBYM KOOpIMHATAM Ha MULIEHU C YaCTOTAMU B IIpefie-
stax 5—200 I'ip u amrumrynoii 5 mm B Teuenune 10—1000 ce-
KYH/I 1 BpEMEHHYIO MOIYJISILIMIO TOKA IyYKa C YaCTOTOM
10—100 I'tx co ckBaxxHOCTBIO 1—10. OcaxxneHne HaHO4YA-
CTUII] METAJIJIa OCYILIECTB/ISIOT U3 HAIIPABJIEHHOTO [TOTOKA
Ha MOIJIOXKKY, IOKPBITYIO [IOPUCTHIM YIJIEPOIHBIM MaTe-
puanoM ToauHoi 0,1—2 MM, HACHIITHOM IIJIOTHOCTBIO
0,04—0,06 r/cM 1 yCTAaHOBJIEHHYIO HA BOAOOXJIAXKIAEMOM
MenHOM 3KpaHe. O0ecITeYnBaeTCs YMEHBIIICHUE TTOTJI0-
LIEHMS DHEPTUU B [Tapax METaJLIa, YTO YBEIMYUBAET IIPO-
U3BOAUTEIbHOCTD PACIIbLICHUSI.

Crnoco0 M3roToBJIEHHS TA30BOT0 CEHCOPA C HAHOCTPYK-
TYPO¥ CO CBEPXPA3BUTOM NOBEPXHOCTHIO M Ta30BbIil CEHCOP
Ha ero ocHoBe (RU 2687869 C1)

Cmoco0 M3TOTOBJIEHUS Ta30BOTO CEHCOpa C Ha-
HOCTPYKTYPO CO CBEpXpPa3BUTOI MOBEPXHOCTHIO 3a-
KJIIOYaeTCs B TOM, YTO O00pa3yloT reTepoCTpyKTypy
W3 Pa3INIHBIX MaTepHAJIOB, B KOTOPOl (hDOPMUPYIOT
ra3o04yBCTBUTEJIbHBIN Cil0i. [Tocie yero e€ 3aKkperuisiioT
B KOpITyCe CEHCOpa, a KOHTAKTHbIE TIJIOIIAIKU COeIM-
HSIIOT C BBIBOJIAMU KOpPMyca NPy MOMOIIM KOHTAKTHBIX
MPOBOIHUKOB, Ta304yBCTBUTEIbHbIN CJIOU (GOPMUPYIOT
B BUJE HAHOCTPYKTYPhI CO CBEPXPA3BUTON MOBEPXHO-
CTBIO MYTE€M JIBYXCTAAMMNHOIO XMMUYECKOTO CUHTE3a,
Ha MepBOU cTaauu KOTOPOTro (OpMUPYETCS OTHOPOIHAS
TOHKOW TIJIEHKA OKCHA LIMHKA, TIPEICTaBIsgtonas coooi
3apOJBIIIEBBIN CITIOU, a HA BTOPOU CTaIy METOAOM TH-
JIpOTEPMaIbHOTO CUHTE3a (hOPMUPYIOTCS HAHOCTEPKHU
oKcuja IIMHKa, 00pa3ylolie CBEpXpa3BUTYIO MOBEPX-
HocTb [10].

TexHuueckuil pe3ysbTaT 3aKjatouaeTcs B obecrie-
YEeHUU BO3MOXHOCTHU MOBBIIIEHUST YYBCTBUTEIBHOCTU
K ra3aM-BOCCTaHOBUTEJISIM TTpU OJIU3KOM K KOMHATHOM
temmepatype (25—50°C).

Taxxce npedcmaeasiiom unmepec 045 CREUUAAUCTIOB
caedyrouue u3o00pemenus 6 004acmu HaHOMEXHOA02UlL:

*  CTpouTenbHBII KOHCTPYKIIMOHHEBIN 251eMeHT [11].

* Cmocob cuHTe3a KOMITO3UTHOTO YIJIEPOIHOTO Ma-
TepHaja ¢ HaHOYaCTUIIaMH MeTajlia ¢ IIepeHOCOM
YaCcTH MX JIEKTPOHHON IIJIOTHOCTH B YIJICPOTHYIO
MaTtpuny [12].
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*  Cmoco0 M3roToBIeHMST MapKEpa TOPIOYECMAa30UHBIX
MaTtepuanos [13].

* CucremMa OYMCTKH CTOYHBIX BOJ C MCTIOJIb30BAHUEM
HaHOMOIN(MUIIMPOBAHHBIX IIPUPOTHEIX COPOCHTOB
[14].

* HaroxpucTamt, ruapo30Jib HAHOKPUCTAJUTMICCKON
LEJUTI0NI03bI U CIOco0 ero mojyuyeHus [15].

*  Cnoco0 ToayJeHns MeMOpaH i yIbTpaduiIbTpa-
LIMU BOAHBIX cpex [16].

* Texnonornu noBsImeHNs 3G (PEKTUBHOCTH JIEKTPO-
notpebieHus [17].

*  Crroco0 mory9eHuUs ITPO3pavHOil KepaMUKI UTTPUI-
aJTloOMUHKMEBOTO rpaHaTta [18].

* TenmeHIINM pa3BUTHUS [IOOATBHBIX SHEPTCTUICCKIX
pbIHKOB[19].

*  Crroco0 1 yCTpOHCTBO aTOMHO-3MUCCUOHHOTO CITeK-
TPaJIbHOTO aHAJIM3a HAHOOOBEKTOB [20].

* Cnocob TepMUYECKOI OUMCTKHU YIJIEPOTHBIX HAHO-
TpyooK [21].

*  MeTom morydeHUs IIPOYHOTO M TOKOITPOBOASIIIETO
BOJIOKHA ITyTE€M BEITSITUBAHUS TUICHOK U3 YIJICPOI-
HBIX HAaHOTPYOOK [22].
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