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MHoXecTBO Ny6/MKauuin NpoOHU3aHO
06eCnoKOeHHOCTbIO 0 6yAyLLEeM NaaHeTbl, UMeloLLei,
OAHAKO, WAHC BbICTOATb Nepes, ry6uTesibHbIMU
Bbi30BaMU: rnobasbHoe U3MeHeHue K/IMMaTa,
ucyeprnaHue NpUpoAHbIX MCKOMaeMblX, BOSMOXHOCTb
CTOJIKHOBEHMS C acTepouaamMu, cokpalleHue
Npou3BOACTBA Ce/IbX03NpoAyKLMU. B KayecTBe
BapuaHTa noanep>Kku 60pb6bl 3a Cyw,ecTBOBaHUe
coobLiecTsa MHOrMe CNeuuanmucTbl pacCMaTpuBaT
HAHOTEeXHOoruu.

aK CJeICTBHe, 3TU TEXHOJIOTMM HaXOoIsAT BcCe

bonpumie chdep mpumeHeHHs. Hpeu, onaje-

Bas 0OIIeCTBOM, BOIIJIOLNIAIOTCS Ha IIPAKTHKe
M BBIPACTAIOT B HOBYIO OTpPac/ib 3HaHHUH U B MHPO-
BO33pPeHYeCKyI0 CHCTeMy, OCHOBA KOTOPOM — CBOK-
CTBa HAHOPa3MepHBIX 00BEKTOB. IlepCIIeKTHUBHO Ha
OCHOBe 3THX CBOKCTB HaHOMHPAa CTPOHUTb 3ddex-
TUBHBIe MaTepHa/Jbl U TeXHOJIOTHHU, POPMHPOBAThH
HOBBIe B3aHMOOTHoOIIeHU ¢ IIpuponon. CerogHs npu
HCII0/Ib30BAHH U B3aKMO3aBUCUMOCTH HaHOpPa3MepoB
M CBOMCTB MaTepHajoB YTBEP)KAAIOTCS HOBBIe B3aH-
MOOTHOIIEHH S, BOKPYI KOTOPBIX ITPOMCXOOHUT T€XHO-
JIorMyeckas roHKa.

B arponpoMblIJIeHHOM KOMIIJIEeKCe (ATIK) Takske
pacmupseTcst KpyT BOIIPOCOB, PelllaeMBbIX C IIOMOIIBIO
HaHOTeXHOJIOruM. O6 3TOM CBU/I€TENIBCTBYET, B YaCTHO-
CTH, 3KCIIOHEHIIMAJIBHO PacTyllee KOTUYeCTBO MIaTeH-
TOB, MyOIUKALUH U JUCCEPTALMIM 10 HAHOILIEHKAM, a
TaK>Ke 06beMBbI 3aKa30B Ha oA yKIKI0 AIIK ¢ UCII0Ib-
30BaHMeM HaHOTEeXHOJOIMH U HaHOMaTepHUaJsIoB.

Y3ke BO3MOKHO ApobiieHHe MaTepHUH Ha MeJb4yai-
IIMe 37eMeHTHl U IMOoCAeyIOIM UM ee CHHTe3 B HOBOM
COYeTaHHH, OTVIMYHOM OT CYIeCTBYIOLIET0 B IPUPOJIe.
Takue moAxXoAbl aKTUBHO BHeJPAIOTCS MIPU IOCJIey-
6opounoil obpaboTKe mojconHeUHHKa, TabaKa, Kap-
Tobens, XpaHeHUHU B peryJIHUpPyeMBIX Cpelax OBO-
mew, 160K U rpyIl. B3aMOCBS3b KOMIIJIEKCHOIO ITOJI-
X0fa B aHajaM3e U Paclo3HAHUU WHHOBALIMOHHBIX
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Many high level publications are penetrated

with concern about the future of our planet,
which, however, has a chance to withstand such
pernicious challenges, as a global climate change,
depletion of the natural mineral resources,

risk of collision with an asteroid and decrease

of agricultural production, which force the

world community to look for ways to counter
these threats. And, according to many experts,
nanotechnologies are exactly one of the ways.

s a consequence, these technologies find more and

more spheres of their practical application. The

ideas, seizing the society, are being implemented
in practice and transformed not only in a new branch
of knowledge, but in a new world outlook, the basis of
which is phenomenal properties of the nano-sized objects.
Actually, it is a very promising idea to use the properties
of the nanoworld objects as a basis for development of
efficient materials and technologies, and also for
building new mutual relations with the Nature. Today
an interdependence of the nanosizes and properties of
materials form a new core of mutual relations, around
which a technological race is emerging.

A circle of the questions solved with the help of
nanotechnologies is also constantly growing in the agro-
industrial complex (AIC). In particular this is also proved
by the volume of expotentially growing number of patents,
publications and dissertations on nanofilms, and by the
volume of concrete orders from different countries for AIC
products using nanotechnologies and nanomaterials.

Today is feasible splitting of the matter into the
tiniest elements and their subsequent synthesis into
new combinations, different from the ones, already
existing in nature. Such approaches are already being
actively introduced in the after-harvest processing of the
sunflowers, tobacco and potatoes, in storage of apples and
pears in the controlled environments. Interconnection of
the complex approach to the scientific-practical analysis and

"THY TOCHUTHU Poccenbxo3akameMuu (MockBsa).

WHOVCTPUA 6/ 44/ 2013

" GNU GOSNITI of the Russian Agricultural Academy (Moscow ).



THERE IS AN IDEA!
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6roTeXHONOr K mMaTepuanb NPpUNOBEPXHOCT- HaHOTPYBKM, HaHO31EeKTPOHUKM 3/1eKTpo-Mexa-
B MegunuunHe, cenb- pa3nnyHoro Hble C/10U, KOMMNO3UTbl Ha X M KOMMbIOTOPOB HU4yeckme
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pa3paboToxk IpoLUKTOBaHA MHOroobpasreM IOACH-
cteM AIIK. B 610k-cxeMe (prc.1l) mpuBefeHa CTPyKTypa
TaKOTO II0IX0/a K pa3paboTkaM, IPUMeHEeHHIO U pa3-
BUTHUIO IToTeHIIKaa AIIK Ipy BHeJpeHU Y UHHOBAL UK
Y KCITI0/Ib30BAHWH Pa3HBIX MEXaHHM3MOB.

3aBHCHUMOCTb TOCYZAPCTB OT yPOBHS BOGHHO-IIPO-
MBIIIJIEHHOT0 KoMIliekca (BIIK) H06y>KL[ana HUX ynoe-
JIATh Cepbe3Hoe BHUMaHHe COCTOSTHUIO CPelICTB 3allUTh
U HamnaZeHUs. MHHOBAIlMH B MaTepHaJIOBeLeHUH
Y B TeXHOJIOTMSIX HAYKMHAJIH CBOIO JKU3HB, KaK IIPaBUIJIO,
B BIIK, a 3aTeM y>Kke IepexoIu/IH B IPasKIaHCKYIO chepy,
npudeM 6asaHc ¢ 06beMoM IOTPebUTeNbCKOM MIPOIYK-
LIH OIIpelle/IsICd KOHKPeTHBIMHU JOKTPUHAMHU.

Celiyac HapsAAy C IPOJOBONIBCTBEHHOM be30IIacHo-
CTBIO Ha IepeJHUH IIaH BBIJBUTAITCS MPOOIeMBI
3aIUTHI OT TEXHOTeHHBIX KaTacTpod. Co3maHue Ha 6aze
HAaHOTeXHOJIOTUU NPUHLHUIINAIBHO HOBBIX CUCTEM,
B TOM YHCJIe Ha CThIKe OPraHUYeCKOro U HeopraHuue-
CKOTO MHPOB, MeHseT CTepeOTHUIIbl MBIIIJIEHUS CIIe-
nuanuctoB. Cobrpasi HayuHBble U IIPOKM3BOCTBEHHBIE
CHJIBL B 06J1aCTH HAaHOTEXHOJIOTHI, MeXIyHapoJHoe
Co0611eCTBO, He OTKA3bIBASICh OT OCHOBHBIX IIPHOPUTE-
TOB (3HepreTHKa, MeJUIIMHA, 5KOJIOTUs), OBJajeBaeT

recognition of innovations is dictated by a great variety of
AIC subsystems. The block-scheme presents the structure of
such an approach to R&D, application and development of
the AIC potential during introduction of varied innovations
and mechanisms.

Dependence of states on the level of their military-
industrial complex (MIC), encouraged them to give more
attention to the means of their protection and attack.
As a result, the innovations in the material science and
technologies, as a rule, began their life in MIC, and only
then were transferred to the civilian spheres, while the
balance with the volume of the consumer productions was
determined by concrete doctrines.

Alongside with the food security, the problems of
protection against the technogenic catastrophes acquire
priority importance. Development of nano-technology-
based, essentially new, self-organizing and self-renewable
systems, including the ones on the threshold of the organic
and inorganic worlds, changes the thinking stereotypes
of experts. While gathering scientific and industrial
forces in the area of nanotechnologies, the international
community does not reject the basic priorities (power
engineering, medicine, ecology) and gains new knowledge
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HOBBIMH 3HAaHHUSIMU 06 06beKTax, HauKMHasl OT COCTaB-
HBIX YaCTeH aTOMOB [0 MUKPOYacTHUI] C HeBeIOMBIMH
CBOMCTBaMH. Peanu3anus 1:060ro HAaHOIPOEKTa OTBe-
YaeT UHTepecaM FoCyLapCTB U X COAPYKeCTB U Tpe-
byeT BBICOKOr0 IpodecCHOHATN3MA HUCIIONHUTENEH,
CYLleCTBeHHOW KOPPeKTHUPOBKM IIKOJbHBEIX H BY30B-
CKHX IIPOTPaMM B CBeTe HOBBIX OTKPBITHH B CBSI3aHHBIX
C HAHOTeXHOJIOTHSIMU OUCLUIIMHAX [1 - 3].

Pa3paboTku B HAHOUHAYCTPHUH BHOCST Cepbes-
HBIe M3MeHeHUs U B chepy PyHKIIMOHATBHBIX IOKPhI-
TUH. Tak, OKPHITHE, HAHOCHMOe Ha GOHAPbh KaOUHBEI
[IHJIOTa CaMoJjleTa, CYLeCTBeHHO IIOBBIIIAS M3HOCO-
CTOMKOCTb M3[e/Hs, CHU)KAaeT COIHEYHBIH [TOTOK Ha
40%, paguanuio - Ha 30%, 3JIeKTPOMarHUTHOE M3JIy4e-
HHe - B 250 pa3. CxokHe pa3spaboTKH HaxoAsT IIpHUMe-
HeHUe B CeJIbX03MallMHOCTPOeHHH, CO3JaHUHU HOBOH
3epHOYOOPOYHOM TEXHUKH.

B mupe pa3pabaTeIBaOTCs pa3IuYHble MHOTOQYHK-
LIMOHaJIbHble HAHOIOKPHITHU S J1s1 a9POKOCMHUYECKON
[IPOMBILIIEHHOCTH, aJalITHPYyeMble [J1s [PakKAAHCKUX
oTpacyeH, Iie IpMMeHsieMble IJIeHKU obecrieurBaloT
6aKTepUIMIHOCTD, H3HOCO- U KOPPO3HOHHYIO CTOM-
KOCTb HU3fennH. OHH INPOTHUBOLEMCTBYIOT MeXaHH-
YeCKHUM IIOBPeXIeHU M, IPEsTCTBYS UX PA3BUTHIO
1 OTKJIMKasICh Ha PU3NKO-XUMHUYECKOe BO3JeLCTBHE,
ylayullas afre3nio oObIUHBIX 3aMUTHBIX TOKPBITHH,
IIOBBIINAOIIHMX LO/ITOBEYHOCTh KOHCTPYKLI K M.

HoBble UieH B MaTepHaloBeleHUH, KakK IIPaBHUIIO,
CHa4aJIa BOIJIOMIAIOTCS B MCCIeI0BaTe/IbCKUX LIeHTPax
0b6OpOHHOI HAaIIPaB/IeHHOCTH, a 3aTeM PaCIIPOCTPaH s
I0TCA B TPaKI,AHCKYIO chepy, e BAKHBIMH CTAHOBATCS
IIOBBILIEHUEe HaJeXHOCTH U 6e30TKa3HOCTH Y3JIO0B,
obecreyMBAIOMIMX KauyecTBO paboTsl 060pymoBaHUS.
Paboure OpraHsl MalIMH U 060pPyZOBaHHS B CEIBCKOXO-
3SHCTBEHHOM IIPOHU3BOJCTBE IIPHUOOPETAIOT CBOMCTBA
6aKTepULIUIHOCTH U IJIUTEIBHOTO IPOTHBOJEHCTBUS
arpecCUBHBIM CpeJlaM, COXPaHSIOT CII0COOHOCTH pabo-
TaTb B He6/I1aroNnpHsITHBIX YCJIOBUSIX IIPU UX 06paboTke
MHOTOQYHKIJMOHA/IbHBIMH KOMIIO3UIJUSIMU Ha OCHOBE
¢dTopcomepRaliMX IOBEPXHOCTHO-aKTUBHAIX BeILeCTB
(dTOpIIAB, srtunam) [4].

[Ipu 3NKMIaMHUPOBAHUH 3aKpeIl/leHHe IOKPBITHUSA
IIPOMCXOLUT B pe3yJsIbTaTe OCaKAeHH I MOJIeKy1 PTOp-
IIAB ¥ UX XeMOCOPOLMHU, UTO [103BOSIET II0y4aTh
HeCHMMaeMBbIH CJIOH IIJIEHKHU TOJIIIHUHOM OT 4 10 10 HM.
B cenManM3MpoBaAHHBIX L@EHTPAX M3YUaIOTCA Xapak-
TePHUCTUKHU IIOKPBITHH, HAMeYaloTCd IYTH KOPPeKTH-
POBKH COCTaBa UCXOAHBIX BEIIeCTB U CIIOCOOBI MX HaHe-
CeHM S, yTOUHSIOTCSI TpebOBaHUSI K COCTOSIHHUIO 10110~
KeK, YCJIOBHSIM OKpY>Kalollleln cpelbl. EC/IM Ha IIOBepx-
HOCTH CTeK/a IJIeHKa 3MHuaaMa XeMocopbupyercs
ompefieIeHHEIM 00pa3oM, Ha IOBEPXHOCTH MeTalla
OHa UMeeT UHYI0 opMy (PHUC.2, 3), IOCKOJIBKY CTeIeHb
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of objects, beginning from the atom components up to
the microparticles with hitherto unknown properties.
Implementation of any nanoproject meets the interests
of the states and their communities and demands high
professionalism of experts-executives, essential updating
of the high school and higher school curricular in the light
of new discoveries in physics, chemistry and others fields,
connected with nanotechnologies [2 - 4].

Nanoindustrial technologies introduce serious changes
also in the sphere of the functional coatings. Thus, a
coating put on a lantern of a plane, reduces sunlight by
40 %, radiation - by 30 %, electromagnetic radiations - 250
times, at that the wear resistance of a product is essentially
raised. Similar technologies from other sectors find their
application in agricultural machine-building, development
of new combines and combine harvesters.

Various multipurpose nanocoatings are first developed in
the world for the space industry and subsequently adapted
for the civilian industries, where application of the films
ensure wear- and corrosion resistance of products, prevent
mechanical damages, interfering their development,
responding to the physical-chemical influence, improving
adhesion of the regular coatings and raising durability of
various constructions.

As a rule, at first, new ideas in materials technology
are embodied in the research centers of a defensive profile
and only then are extended to the civilian sphere, where
so important are such factors as an increase of reliability
and non-failure operation - the components ensuring
quality operation of equipment. The actuators of cars and
equipment in agricultural productions acquire bactericidal
properties and long resistance to the hostile environments,
and remain operational in adverse conditions after their
processing with multipurpose compositions based on
fluorine-containing surface-active substances (fluorine-
SAS, Epilam). [4].

During epilamination a coating is fixed as a result
of sedimentation of the molecules of a fluorine-SAS
and their chemisorption, which allows to obtain a non-
removable film monolayer with thickness from 4 up to 10
nanometers. Special centers study characteristics of the
coatings and determine the ways to improve the structure
of the initial substances and methods of their application,
and specify the requirements to the state of the substrates
and conditions of the environment. If on a glass surface an
epilam film is chemisorbed in a quite definite way, on a
metal surface a film has a different form (Fig.2, 3). A degree
of chemisorption depends on a surface state (roughness,
cleanliness, temperature stability, porosity, etc).

AIC is interested in the nano-sized films giving new
properties to various machine parts. Such nanofilms
expand essentially the range of operating conditions of
the important units of machines and equipment. The



XeMocOpOI MU 3aBUCUT OT TAKUX [IaPaMeTPOB I10BePX-
HOCTH, KaK IIePOX0OBAaTOCTh, YUCTOTA, TEMIIEPATYPO-
YCTOMYHUBOCTb, IIOPUCTOCTE.

s AIIK 3sHaYMMBI HAaHOpPa3MepHbIe IVIeHKH Ha [eTa-
14X, IpUAANIHe UM HOBbIe CBOMCTBA. JTH IIJIEHKHU
CYLIeCTBEHHO PacCUIUpSIOT AHANa30H YCIOBUH 3KC-
IyaTallud OTBETCTBEHHBIX Y3710B 060pymOBaHUS.
I[ToBEILIIEHHe TeMIIepPaTyPOYCTOMYHBOCTH II0BEPXHOCTH
YCHIMBaeT U3HOCOCTOMKOCTD PabOUHX /leTaser, U Ce30H-
HOCTB PaboTHI CeIbX03TeXHUKH He BIHseT Ha LIUK/IHYe-
CKYI0 paboTOCIIOCOBHOCTD arperaToB. 3alUTHBIE HAHO-
IJIEHKH Y’Ke IIMPOKO MCIIONb3YIOTCSA Pa3sIMYHBIMU
npennpudaTusaMu AIIK U UMeIOT IMOTeHLIHaJl JJIs pac-
IIMPeHKs NpuMeHeHHs [5]. OMHaKO KOMMepLHaI13a-
L1151 MHOTHX TeXHOJIOTHH TpebyeT IIKMPOKOTo KOMITJIeKCa
HAay4YHO-TeXHUYECKHUX U OPTaHH3aLMOHHBIX MEPOIIPU-
SATUH: NIPUBJEYEHUS] UHBECTULIUU, IOPUAUYECKOIO
3aKpeIlIeHUS IIPaB Ha MHTe/JIEKTyaJIbHYI0 COOCTBeH-
HOCTb, YIIPaBJIeHHUS IIPOeKTaMU, BHeIPEHMS pe3yibTa-
TOB, COITIPOBOKAEHUS MHTE/JIeKTYaIbHOIO IIPOAYKTa.

ITpy mepexk/JIOYeHHHM BHHMaHHSA 4Ye/loBeYeCTBA
C MAaKpOMHPa Ha HAHOOOBEKThI BO3HHKAET OITaceHHe ~ He
OKa’KyTCS 1M TUPAKUPOBAHHbBIE OTKPBITHUS B HAHOMHU e
rybUTeIbPHBIMU JIs YesloBedecTBa. Ocobble omaceHUs
BO3HMKAIOT IIPX IIPOU3BOJCTBE MPOJYKTOB IUTAHUS.
B camomMm pente, mpennpusatrs AITK He UMeIOT HalesKHBIX
JOAHHBIX O PeajbHOM 3¢ deKTe IPOAyKILIHH, CO3LAHHON
C IpUMeHeHHeM HaHOTeXHOJIOTHU HU/IK HaHOMaTepra-
JI0B. JTa TeMa obIIMPHA U HeoJHO3HaYHa. OHa TpebyeT
CIIeLIMa/IbHBIX Cepbe3HbIX UCCIeNOBAHUU.

[TpakTHKa [I0Ka3bIBAET, YTO JJI CO3JaHU s HAHOILIe-
HOK HeobX0A 1Mo, KaK IIPaBUJIO, SHEProeMKoe U JI0po-
rocrosiee obopysoBaHUe (I1a3MeHHOe HallblIeHHe,
Ja3epHoe yIpoYHeHHe, OIPYyrve MHHOBAIIMOHHEIE
MeTozbl). 1o 3TOM NPUYHHE CO3JaHHe HOBBIX BapHaH-
TOB 060PyJOBaHHUS YaCTO BCTyIIAeT B IIPOTHBOpeUHe
C KpUTepHeM LieHa/KauecTBO U TpebOBaHUSIMHU TexX-
HOJIOTMYHOCTH, 3KOJIOTMYHOCTH, SKOHOMUYHOCTH, a
TaK>ke peMOHTOIIPUIOAHOCTH. PaspelleHye TAKUX IPO-
TUBOPEYHH - 3aJla4a HayKH U IPOU3BOJCTBA.

[IpugaHHe NOBePXHOCTSIM YHHKAIbHBIX CBOKCTB,
BKJII0Yasl CO3JlaHHe CBePXTOHKHUX ITOKPBITUM, PaCLIH-
psieT BO3MOKHOCTH KOHCTPYKTOPOB 060pymOBaHUS,
npubopoB U KoMIUIeKcoB MamuH nias AIIK [3], oco-
6eHHO /151 CeJIbCKOX03IHMCTBEHHON TeXHUKH, paboTa-
IOIIeN B He6IarompHsATHBIX YCIOBUSX. Takue IIeHKH:
* IIOBBINIAIOT JOJITOBEYHOCTD, HA/IESKHOCTH U paboTo-

CII0CO6HOCTD Pa3/TUYHBIX YCTPOHCTB;

e NpemsITCTBYIOT 3PO3UU IIOBEPXHOCTU LeTaleHn

B HeOJIaroImpUSATHBIX KIMMaTHYeCKUX YC/IOBUSX;

* IIOBBIIIAIOT IIPOYHOCTb MaC/ISIHOM IJIEHKHU Ha Tprbo-
y3/71ax MeXaHUYeCKUX, TUAPO- U ITIHEBMOCHCTEM,;
* YIy4LIaOT U3HOCOCTOMKOCTD CONPSI)KEHUH TPeHHU;
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Puc.2. Mpogunozpamma HaHonAeHKU Ha meepdoli No-
8epXHOCMU, NOAYYeHHOU HaHeCceHUeM 3nUAdma: a) Ha
cmekne; 6) Ha memanne
Fig.2. Profilogram of a nanofilm obtained by epilam
application: a) Film on a glass surface; b) Film on a metal
surface

temperature resistance of a firm surface strengthens the
wear resistance of the working surfaces of parts, while
a seasonal character of operation of the agricultural
machinery does not influence the cyclic working capacity of
the units.

Protective nanofilms are already widely used by various
enterprises of AIC and have a potential for expansion of the
spheres of their application. However, commercialization
of many technologies requires a wide range of scientific
and technical, and organizational measures: attraction
of investments, protection of legal rights to intellectual
property, management of projects, introduction of results,
and support of the intellectual products.

When mankind’s attention is switched from a
macrocosm to nano-objects, fears appear that the
discoveries concerning the nanoworld, being disseminated,
might be pernicious for the mankind. Special fears arise in
respect of foodstuff productions. Actually, AIC enterprises
have no reliable data concerning the real effects of the use
of the products made with application of nanotechnologies
or nanomaterials. This topicis big and varied, and demands
special serious research.

Practice shows that production of nanofilms,
as a rule, requires power-intensive and expensive
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a) 6)

Puc.3. HaHocmpykmypei (a); npozHo3 POCHAHO pocma npumeHeHus HaHomamepuanos 8o 2020 20da (6)
Fig.3. Nanostructures (a); ROSNANO forecast of the growth of application of nanomaterials in the period up to 2020 (b)
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* IPemnaTCTBYIOT KOPPO3HH, OTCIAMBAHHUIO [IOKPBITHH,
HX OKHCJIeHHIO;

o 0becreyMBaIOT CTOMKOCTb K TEIIJIOBBIM BO3[eH-
CTBHSIM, aIrpecCHBHON aTMocdepe, 3aTPsI3HEHUSM,
IIBLIM, MUKPOOPTaHHU3MaM.

HanpuMmep, KoMOMHHpOBaHHAs CyIIKa 3epHa
OCHOBaHa Ha TOM, 4YTO B HarpeToOM 3epHe co3ja-
eTcst U30BITOUHOE IaBIeHHe BJIAaTH IIPU KonebaHUIX
TeMIlepaTyphl He HHUXKe, YeM IIPU KUIIeHHUHU BOJBI.
BcnencTBre 3TOro yckopsieTcst GUIABTpallUsl Blaru
M3 3epHa Ha [I0OBEPXHOCTD B KU KOM COCTOSIHUH HJIH
COXPaHAeTCs YpOBeHb BJIa’KHOCTH BO BCeX ero cer-
MeHTax. MMeHHO /I 3THUX LieJleld HCIO0Jb3yITCS
HaHOTEeXHOJIOTHH.

Ocobast posib IPUHAAIEKUT IIOKPBITHUSIM, HUCIIONTb-
3yeMBbIM B TeXHOJIOTHSX C aTOMapHOK TouHOCTbIO (TAT)
U B IIPOM3BOACTBAX C aTOMapHOM TouHOCThI0 (ITAT),
KOTOpBIe B 6irskanmye 15-20 et 6yayT UTpaTh CTpaTe-
TMYeCcKH BasKHYIO poib. Bee 6uonoruyeckue ITAT ogHO-
BpeMeHHO SIBJSI0TCS HaHocKucTeMaMu (ITHAT). C mpu-
MmeHeHueM [THAT mosiBisieTCcss BO3MOXKHOCTB CO3/a-
HUS IIHPOKON HOMEHKJ/IATYPhl U3[elHUH U YCTPOHCTB
C BBICOKMMH pabourMHU XapaKTepUCTUKAMH.

OnoHO M3 NPHUOPUTETHBIX HallpaBIeHHH HCCIIe-
NOBAaHHMU — H3yUyeHHe HOBBIX QYHKIIMU IIOKPBHI-
THH, II0y4aeMBbIX, B YAaCTHOCTH, [10 HAHOTEXHOJIO-
rugM. KOHTHHIE@HT CIHeLMaJHuCTOB, KaK U KOoJHuYe-
CTBO MeTO/0OB HaHeCeHMs IOKPBITHI, MOCTOSHHO
pacTeT. BoJBIIMHCTBO HAHOIOKPBITUMN [LeMOHCTPH-
PYyeT CIocobHOCTb CHUXKATh B3aMMOAIeHCTBHe GOpPMHU-
PYyeMO¥ IIOBEPXHOCTH IIPAKTHYeCKH C JIF060 CpeloH,
nprYeM Ha/JU4He y HeKOTOPhIX HAaHOIIJIEHOK IT0BepX-
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equipment (plasma spraying, laser hardening and other
innovative methods). For this reason the necessity in
new equipment often comes into conflict with the price/
quality criterion and requirements of adaptability to
manufacture, ecological compatibility, profitability, and
also maintainability. The task of science and production is
to resolve such conflicts.

The unique properties, including superthin coatings,
provided to surfaces expand opportunities of the
designers of the equipment, devices and complexes of
mechanical engineering for AIC [3]. This is especially
true for the agricultural machinery operating in adverse
conditions. Such films:

« Improve durability, reliability and working capacity
of various devices;

« Prevent erosion of the parts’ surfaces in hostile
climatic conditions;

+ Raise durability of an oil film on tribo-units of
mechanical, hydro- and pneumatic systems;

« Improve wear resistance of the friction interfaces;

« Prevent corrosion, lamination of coatings and their
oxidation;

« Ensure resistance to thermal influences, aggressive
atmosphere, pollution, dust and microorganisms.
For example, the technology of a combined drying of

grain is based on the following principle: a superfluous
pressure of moisture is created in heated grain with
temperature fluctuations not below the temperature
of boiling water. As a result the filtration of moisture
from grain to the surface in a liquid state is accelerated
or the humidity level is preserved in all the segments
of grain. Exactly for these purposes nanotechnologies
are used.



yIep>KUBaTh MU CMa3Ky TPUOOy3/10B, IpeJoTBpalas

cyxoe TpeHHe. TpuboTeXHUYeCKHe UCIBITAaHUS 06pa3-

LI0B C TAKMMH IOKPHITUSMHU ITPOBOASATCS Ha COBpEMeH-

HBIX MalllMHaX TpeHud. Hanpumep, B HaHoLleHTpe

BcepocCHHCKOro Hay4HO-UCCIeL0BaTeIbCKOTO0 TeXHO-

JIOTUYECKOT0 MHCTUTYTAa PeMOHTA M 3KCIIJIyaTalluu

MaIIMHO-TPaKTOpHOro mnapka (COCHUTH) B kauecTBe

MaTepHaJia MOJIOKKH TPUOOoIap UCII01b30BaIKCh CTA/Ib,

Melb, JI0PaJib, a B KAYeCTBe CMa3KH ~ Pa3HbIe KOMIIO3H-

LU U TPUOOCOCTABHI.

BospoxxkgeHue B POCCHMH IMPOMBIIIJIEHHOIO B C@JIb-
CKOXO3SMCTBeHHOIO IIPOMU3BOACTBA MHOTHUMHU CIIe-
LIMaJIMCTAMU CBSI3bIBaeTCS C IPOPBIBAMU B 0671aCTsIX
TeopeTUYeCKOM U IMPaKTU4IeCKOM HaHOTeXHOJIOTHH.
PriyaraMu B KOMMepLHAIHN3aLKKY BHeAPEHU I HAHO"
IIJIEHOK MOT OBI CTATh PsiJi MEPOIIPUSTHH, CIIOCOOHBIX
YCKOPUTb OPMHPOBaAHHE OTeYeCTBEeHHOM HAHOUHAY-
CTpHH. B UX 4muCIIe:

* CTUMY/IHMpOBaHHe IIPUMeHEeHHSI HaHOMaTepHajioB
Y HAHOTeXHOJIOTHH OCyL,apCTBOM IIOCPe[,CTBOM BBe-
TeHMS HaJIOTOBBIX JIBIOT U CYOCHU U,

« dopmupoBaHue nogoburix Pocuano u HOP cTpyk-
TYP, OTBETCTBEHHBIX 32 CO3JaHHEe HAHOMHIYCTPUU
B CTpaHe;

» mybnuKaLus JAaHHBIX 0 HAHOIIPOEKTaX /IS MasbIX
U CPeJHUX IIpeIIPUATHUH U 0 IOTeHLIHaIbHBIX HHBe-
CTOpax C IepUOJHUYECKUM BBIIIYCKOM KaTaJIOroB;

* BBIJeeHHe B JIOKYMeHT0060pOTe TaMOKEHHOIO0
BeIOMCTBA NOKYMeHTOB ¢ rpudpom HAHO B oTHens-
HBIH ITIOTOK;

+ pa3paboTKa mopsifka YyCKOPeHHOIo oopMIJIeHHUS
JIOKYMEHTOB H IIPOIYCKa TAKKUX TOBAPOB.

B 1esiom npobnemsl 6e3omacHOCTH PoccuM, B TOM
YHCJIe ITPOJOBONIBCTBEHHOM, ITOOY>KAAI0T OTe4eCTBeH-
HBIX YUeHBIX U IIPAaKTUKOB K 60/iee SHEPrUYHOMY BHe-
IOpPeHUIO HOBBIX Pa3paboToK B CO3/laHMe U COBepIleH-
CTBOBaHHMe TexHUKU AIIK.
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A special role belongs to the coatings used in
technologies with atomic precision (TAP) and in
productions with atomic precision (PAP), which in the
coming 15 - 20 years will play a strategically important
role. All the biological PAP are simultaneously
nanosystems (PNAP). Application of PNAP opens
opportunities for development of a wide range of
products and devices with unprecedented operating
characteristics.

One of the priority directions of the research works is
studying of the new functions of the coatings obtained,
in particular, with the help of nanotechnologies.
The number of specialists engaged in obtaining and
studying of the new coatings as well as the number of
the methods for making such coatings are constantly
growing. Most nanocoatings demonstrate their ability
to reduce interaction of a formed surface with practically
any environment, at that, presence of Langmuir-
Blodgett surface structure in certain films allows them
to keep lubricants in tribo-units thus preventing a dry
friction. Tribo-tehnical tests of samples with such
coatings are done on modern friction machines. For
example, Nanocenter of ALL-RUSSIAN SCIENTIFIC
RESEARCH INSTITUTE OF TECHNOLOGY OF REPAIR
AND OPERATION OF MACHINE-TRACTOR PARK -
GOSNITI used steel, copper and duralumin as an
entire substrate material of tribo-pairs, and different
compositions, including tribo-compositions, as
lubricants.

Many experts believe that a revival of the industrial
and agricultural productions in Russia depends on a
breakthrough in the field of theoretical and practical
nanotechnology. A number of measures, able to
accelerate the formation of the domestic nanoindustry,
could become the levers in commercialization of
nanofilms. Among them are:

« Incentives for application of nanomaterials and
nanotechnologies in the form of state tax privileges
and subsidies,

 Formation of the structures similar to Rosnano and
Nanotechnological Society of Russia responsible for
establishment of nanoindustry in the country,

+ Publication information on nanoprojects for small
and medium enterprises and potential investors with
periodic issuung of their catalogues,

« Separate processing of the NANO marked documents
in the customs department,

« Working out of a procedure for an accelerated official
registration of papers and clearing of such goods.

As a whole, the security problems in Russia,
including, food security, encourage the domestic
scientists and specialists to more actively develop,
introduce and improve new technologies in AIC.
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