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NHdopMaLmoHHble MaTepuanbl NOATOTOBNEHb AN y4acTus MUHKUCTepCTBA HayKK U Bbicluero o6pasoBaHus Poccuiickoit Pepepavuu
B 75-it MexayHapoaHo TexHnyeckom spmapke, 2019 rog.

B u3paHum copepxutcs Hdopmauus no pesyasTatam peanusauuu pefepanbHoii Lenesoii nporpammbl «MccnesoBaHns 1 pa3paboTKM no NPUOPUTETHBIM
HanpaBieHUAM pa3BUTUSA HAy4YHO-TEXHONOrMYEeCcKoro komnaekca Poccumn Ha 2014-2020 roabi», NOCTPOEHUIO NCCAEA0BATENLCKON MHBPACTPYKTYPbl MUPOBOTO
Knacca B poCCHiiCKUX By3ax, MHOPMaLUA 0 BedyLinx 06pa3oBaTeNbHbIX U Hay4YHbIX OPraHU3aLMAX, TPUHABLLMX y4acTUe B KONIEKTUBHOM 3KCNO3ULMUM
MuHo6pHaykn Poccum Ha dopyMme, kpaTKoe onucaHWe Hay4YHO-TEXHUYECKUX pa3paboTok.

PYCCKAA BEPCKA ENGLISH EDITION

The Information materials are prepared for the Ministry of Science and Higher Education of the Russian Federation in order to participate
in the Internatioal technical fair 2019.

The Catalogue is devoted to the Federal Target Program results ‘Scientific and Technical Complex in Russia in 2014-2020: Research and Development,
world-class research infrastructure creation in Russia’s higher education institutions. The aim of the Catalogue is to represent Russias achievements
as leading educational and scientific institutions research that took part in the joint exposition
for the Ministry of Science and Higher Education.
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THE MINISTRY OF SCIENCE AND HIGHER EDUCATION
OF THE RUSSIAN FEDERATION

MINISTRY OF THE FUTURE

Ministry of Science and Higher Education of the Russian Federation is the federal executive authority responsible
for developing and implementation of the state policy and regulations in the fields of higher education and relevant
training and retraining, scientific, technical and innovative activities, nanotechnology, development of the federal

research and hi-tech centres.

YOUNG SCIENCE OF RUSSIA

The tasks set for science are formulated in the Strategy
of scientific and technological development recently
approved by the President of the Russian Federation.
Science must respond to the «big challenges» facing
the state and society, and there are many such challenges.
This is the transition to a fundamentally new technological
order, the development of the territory of Russia
and spaces of global significance — the sea, the space,
the Arctic and the Antarctic. But the most important
is a person — his quality oflife: health, nutrition, living
conditions, and also the opportunity to realize effectively
his creative potential.

Undoubtedly, in order to achieve the desired results,
it is necessary to create favorable conditions
for research and development and a completely new
level of communication between science, business,
the state and society as a whole. This is very important —
on the one hand, the combination of infrastructure,
system-wide measures, such as the creation of legal
conditions for network forms of organizing scientific,
scientific and technical and innovation activities,
the development of research infrastructure, the removal
of barriers to the productive work of scientists, on the

other — setting of truly ambitious, large-scale tasks for
researchers and engineers.

The number of young scientists is growing: they make up
43 % of the total number of employees in this sphere.

The key task is to create an open, modern, compact
and technologically advanced science management system
that allows interacting actively researchers, developers,
entrepreneurs, and authorities. The government increases
public spending on scientific research. And if we estimate
the amount of public spending in relation to purchasing
power parity.

For young scientists, conditions for carrying out work
in modern scientific research laboratories, which enable
them to continue their scientific activity after graduation
are created systematically. An example of this approach
is the «megagrant» program. For 5 years in universities
and scientific organizations 200 world-classlaboratories
under the leadership of leading scientists are appeared.
They employ more than 5,000 scientists and researchers,
including 700 students, 900 postgraduate students.
After completing the training, more than 80 % of students
and postgraduate students remain in the laboratory.
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MWHWCTEPCTBO HAYKIA 11 BbICLIETO OBPA30BAHINA

POCCUIACKOW ©EAEPALINN
MUHWCTEPCTBO BYAYLLEFO

MuHMCTEpCTBO Hayku U BhicWwero o6pa3oBanus Poccuiickoit Pepepaunn seasetcs hesepanbHbiM OPraHOM UCMNONHUTENb-
HOIl BNIACTH, OCYLECTBASIOWMM QYHKLMM NO BbIPAbOTKE W peanu3aluu rocyaapcTBeHHON NOJAUTUKW W HOPMATUBHO-NPa-
BOBOMY perynnposaHuio B cepe Bbiclero 06pa3oBaHNA U COOTBETCTBYIOLETO [OMONHUTENBHOMO NPOdECCHOHANIbHOTO
006pa30BaHus, Hay4HOM, HAYYHO-TEXHNYECKON U MHHOBALMOHHOM AeSTeNbHOCTM, HAHOTEXHONOMMIA, Pa3BUTUS (hefepasbHbIX

LLEHTPOB HAayKWN N BbICOKUX TEXHONOTUN.

MO0J1I01AA HAYKA B POCCUU

3apayun, noCTaBieHHble nepen  HaykoW, CGopmynupoBaHbl
B yTBepAeHHOI Mpe3upeHTom Poccuiickoit Pepepauun Crpa-
TErMn Hay4HO-TeXHOMOrMyeckoro passutusA. Hayka pomkHa
0TBeYaTb Ha «60bLUME BbI30BbIY, CTOALME NEPE] roCyAapCTBOM
11 06LLECTBOM, 1 TAKUX BbI30BOB HEMANO. 3TO U NEPEXOA K NPUH-
LMnManbHo HOBOMY TEXHOJIOMMYECKOMY YKIaAy, 3T0 OCBOEHUe
Tepputopun Poccun 1 NpOCTPaHCTB MoBabHOM 3HAUMMOCTH
— Mop$, KocMoca, ApKTUKM 1 AHTapkTukn. Ho camoe BaxkHoe
— 370 YeNOBEK — €r0 KaYecTBO XKM3HW: 3AOPOBbE, NUTAHNE,
YCIIOBUA XU3HY, @ TaKKe BO3MOXHOCTb 3(h(EeKTUBHO peannso-
BbIBaTb CBOIl TBOPYECKMIA MOTEHLManN.

Be3ycnosHo, Ans Toro, YTOGbl AOGUTLCA HYMKHBIX Pe3ysb-
TaToB, HEOOXOAMMO CO3[aHWe 6naronpusTHbIX YCAOBUIA
ANA NpoBeAeHUs UcCnefoBaHUi U pa3paboTok W cosep-
WWEHHO HOBbI YPOBEHb KOMMYHWKALMiA Mexpy HayKoW,
613HEeCOoM, rocyAapcTBOM 1 06LECTBOM B LieNOM. 3T0 0YeHb
BaXHO — C OAHOW CTOPOHbI COYETaHWe MH(PaCTPYKTyp-
HbIX, 0BLECUCTEMHBIX MEp, TaKUX KaK CO3AaHWe NpaBoOBbIX
VCNOBUIA [iNs ceTeBbIX GOPM OpraHM3aLny HayyHoW, Hayy-
HO-TEXHUYECKOW U WHHOBALMOHHONM [eATeNnbHOCTH, pas-
BUTWE UCCNEfOBaTeNbCKON MH(PACTPYKTYPbl, yCTpaHeHue

6apbepos, NPensTCTBYLMX NPOAYKTUBHO paboTe yYeHbIX,
C ApYroit — 3T0 NOCTaHOBKA AENCTBUTENbHO aMOULLMO3HbIX,
MaclWTabHbIX 3afay ANs UCCNefoBaTeNel U UHKEHEPOB.

B Poccum pactet 4ncno MONOAbIX YYeHbIX: OHW COCTABAAIOT
43 % OT 06LLeil YNCTEHHOCTM 3aHATLIX B 3TOi Chepe.
KnioyeBas 3apjaya — cO3faHue OTKPbITON, COBPEMEHHOMN,
KOMNAKTHOW W TEXHONOTUYHOW CUCTEMbI yNpaBieHUs Ha-
VKOW, No3Bonsioleil akTuBHO B3aMMOJeiCTBOBaTb Mccne-
AoBaTensm, pa3paboTynkam, npeanpuHUMaTensim, opraHam
Bnact. [lpaBuUTenbCTBO yBenW4YMBaeT roCyfapCTBEHHble
pacxofibl Ha Hay4YHble UCCNefoBaHuA.

[ns monofblx y4yeHbIX CUCTEMHO CO3[AlOTCA YCNOBUA
ANA NpoBeAeHUs paboT B COBPEMEHHbIX Hay4HO-UCCNeRO-
BaTeNbCKUX N1ab0pPaTopusX, AAIOLUX BO3MOXKHOCTb NPOAON-
aTb HayuHYI0 AEATENbHOCTb NOCAE OKOHYAHUSA 0By4YeHus.
lpumepom Takoro noaxopa ABAAETCA MporpaMMma «Mmera-
rpaHTOB». 3a 5 N1eT B By3aX U Hay4HbIX OPraH13aLua cospa-
Hbl 200 nabopaTopuit MMPOBOTO YPOBHS NOA PYKOBOACTBOM
BeAyWnx yyeHblx. B Hux pabotator 6onee 5000 yueHbix
1 HayYHbIX COTPYAHWKOB, U3 HKUX 700 cTyaeHTOB, 900 acnu-
paHTOB.
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technological complex of Russia for 2014 — 2020»

The Federal Target Program «Research and development in priority directions of scientific

THE FEDERAL TARGET PROGRAM «RESEARCH AND DEVELOPMENT IN PRIORITY
DIRECTIONS OF SCIENTIFIC — TECHNOLOGICAL COMPLEX OF RUSSIA»

The Federal
and development in
scientific-technological
(hereinafter — the Program) was developed
inaccordancewiththeresolutionoftheGovernment
of the Russian Federation dated May 2, 2013 N2 736-
r. The main goal of the program is the formation
of a competitive and well-functioning sector
research and development in the field of applied

Target Program «Research
priority directionsof

complex of Russia»

research.

The main objectives of the program are:

e formation of advanced scientific
and technological reserve interdisciplinary
focus on the priorities of scientific
and technological spheres, using the results
obtained in the framework of basic research,

and demanded sectors of the economy;

® provision of planning  and
coordination of research and development on
the basis of building a system of priorities for
thedevelopmentofscientificandtechnological
areas, based on a system of technological

system

forecasting, and taking into account

the priorities of the economy;

e allow solutions sector research and

development of qualitatively new

volume and complexity of scientific
and technological problems,
as well as improved performance in research

and development;

e ensure the integration of the Russian sector
of research and development in the global
international innovation system basedon
the balanced devel opmentof international

scientific and technical relations
of the Russian Federation;

e increased efficiency researchand
development sector by ensuring the

unity of its infrastructure, coordination

of infrastructure  development areas
prioritized the development of scientific and

technological sphere.

The projects of the federal targeted program
«Research and Development in Priority Directions
of Scientific-Technological Complex of Russia
for 2014 — 2020» are structurally grouped into
functional sections.

In the program projects, that involve carrying
out research and development work, government
contracts are distributed among the five priority
areas of the federal targeted program «Research

and Development in Priority Directions of

Scientific-Technological Complex of Russia
for 2014 - 2020»: Life sciences;
industry; Information and telecommunication
systems;

efficiency, energy saving and nuclear power

Nan systems

Environmental management; Energy

engineering.

Under a program, created by the scientific
and technological point of view to understand
the new data on the various objects of the material
world and the mechanisms of their interaction,
the test results (Research) experimental models
(models, models) new products and laboratory
technologies, best practices for creating technical
innovations, projects, technical projects continue
to conduct research and development, as well
as other results of research demonstrating the
feasibility of new technological solutions, which
canl ater be used in the creation of new products
or new technologies.

Under the program executes the application
of problem-oriented research that relate to
reserve and address specific scientific and
technical problems.



OEAEPAJIBHAALENEBAATNPOTPAMMA«UCCITELOBAHNANPA3PABOTKUTIONPUOPUTETHLIM
HATPABJIEHNAM PA3BUTNA HAYHYHO-TEXHOJIOTMYECKOTO KOMIMIEKCA POCCHUIN»

®epepanbHas uUeneeas nporpamma «MWccne-
LOBaHWUA M pa3paboTKU MO NPUOPUTETHLIM Ha-
npaBNeHUAM pa3BUTUA HAYYHO-TEXHONOTUYECKOro
komnnekca Poccum» (panee — [lporpamma) pas-
pa6oTaHa B COOTBETCTBMU C pacnopsxeHuem Mpa-
BuTenbcTBa Poccuiickont Pepepayum ot 2 mas 2013
r. Ne 736-p. OcHoBHas uenb Mporpammsl — ¢dop-
MUPOBAHMUE KOHKYPEHTOCNOCO6HOMO U 3thheKTnB-
HO (YHKLMOHMPYIOLWEro CeKkTopa WCCNepoBaHuil
1 pa3paboToK B 06/1aCTU NPUKNAJHBIX UCCNER0Ba-
HWA.

OcHoBHble 3agayu Mporpammbi:

® (opmuUpOBaHME OMEpexalnLero Hay4yHo-Tex-
HONIOTMYECKOro 3ajena MeXoTpacieBoil Ha-
NpPaBAEHHOCTU MO MpUOPUTETAM  Pa3BUTUSA
HayYHO-TEXHONOTUYECKON  Cepbl, UCnosb-
3ylolero pesynbTarbl, MONyYeHHblE B paMKax
cuCTeMbl  (yHAAMEHTANbHBIX UCCNe0BaHMNI,
1 BOCTpe6OBAHHOIO OTPACASIMU IKOHOMUKM;

e ofecneyeHne CUCTEMHOTO  MIAHUPOBAHMS
M KOOpPAMHALMM MCCNefoBaHnii U pas3pabo-
TOK Ha OCHOBE BbICTPAaMBAHUA CUCTEMbI MpPU-
OpUTETOB Pa3BUTUA HAYYHO-TEXHONOMMYECKON
cepbl, ONUpaloLeics Ha CUCTEMY TEXHONOTH-
4ECKOro MpOrHO3MpoBaHUA U YYMTbIBAIOWLEN
NPUOPUTETHI Pa3BUTUA CEKTOPOB 3KOHOMUKMK;

e ofecneyeHne BO3MOXHOCTM peLeEHUs Cek-
TOPOM UMCCNefoBaHW M pa3paboToK Kauye-
CTBEHHO HOBbLIX MO 06bEMY M CIOXKHOCTH
HAYYHO-TEXHONIOMMYECKMX 3aay, a TaKxKe Mo-
BbIWEHWE PEe3YNbTaTUBHOCTU BbINOJAHAEMbIX

uccnesoBaHuil n paspabotok;

e ofecneyeHne MHTerpauuu poCCUMNCKOTO CeK-
TOpa UccnefoBaHuil U pa3paboTok B robanb-
HYI0 MEXAYHAPOAHYIO MHHOBALMOHHYIO CUCTe-
My Ha 0CHoBe C6anaHCUPOBAHHOTO Pa3BUTUS
MeXAYHAPOAHbIX HAYYHO-TEXHUYECKNUX CBA3EN
Poccuiickoit ®epepauun;

® OBbIlWEHWE  Pe3yNbTaTUBHOCTM  CeKTopa
uccnepoBaHnii U paspabotok 3a cuet obe-
CreyeHus emuHCTBA ero WHAQPacTpyKTypsl,
KOOpAMHALMM HanpaBaeHuit pa3BuTus uHbpa-
CTPYKTYPbI C CUCTEMOII NPUOPUTETOB Pa3BUTUS
HayYHO-TEXHONOTUYECKON Chepbl.

[octuxenne uenu n pewexune 3agay [lpo-
rpamMmbl  peannusyloTcs nyTeM CKOOPAWUHMPOBAH-
HOTO BbINOJHEHMS KOMMJIEKCA B3aUMOYBsI3aHHbBIX
N0 CPoKaM, pecypcam, UCNONHUTENSM U pe3yibTa-
Tam meponpuaTuit. 06ecnedyeHa nopaepxKa nep-
CNEKTUBHBIX UCCNEA0BAHNI U Pa3paboToK Ha BCeX
CTafMAX MHHOBALMOHHOMO MNpoOLecca, a Takxe
(hopMUpOBaHUE [ONONHUTENbHbBIX CTUMYJIOB K BHE-
ADPEHUI0 MEepefoBbIX TEXHONOMMIA BO BCEX CEKTO-
pax 3KOHOMMKM, CO3AAHMI0 U Pa3BUTHIO Hanbonee
BaXHbIX 31EMEHTOB MHHOBALMOHHON MH(PACTPYK-

TypbI.

Mporpammubie meponpuatua OUMN «WUccne-
L0BaHMA W pa3paboTKM NO NPUOPUTETHBIM Ha-
NpaBleHMAM Pa3BUTUA HAyYHO-TEXHONOTNYECKOro
komnnekca Poccun Ha 2014 — 2020 ropgbl» CTpyK-
TYpHO rpynnupytoTcs B (YHKUUOHaNbHbIE GNOKY.
B nporpammHbIx MeponpuaTuax, npegnonaraoLnx

npoBeAeHNe UCMONHUTENAMU Hay4YHO-UCCNef0Ba-
TENbCKUX W OMbITHO-KOHCTPYKTOPCKUX pa3pabo-
TOK, FOCYAAPCTBEHHbIE KOHTPAKTbl pacnpefesneHs
MeXAy NATbIO MPUOPUTETHBIMU KPUTUYECKU 3Ha-
YMMbIMW HanpasneHuamu peanusauuum OLM «Mc-
cnefoBaHuA U pa3paboTKM MO NPUOPUTETHBIM Ha-
npaBieHUAsM pa3BUTUA HAYYHO-TEXHONOTMYECKOTO
komnnekca Poccun Ha 2014 — 2020 roabi»: XKuBble
CUCTEMBI, WHAYCTPUA HAHOCUCTEM U MaTepuasos,
MH(OPMaLMOHHO-TENIEKOMMYHUKALMOHHbIE CUCTe-
Mbl, paLlMOHaNbHOE NPUPOAONOJb30BaHNE, IHEpPre-
TKa n 3HeprocbepexeHue. B pamkax Mporpammel
NOJA CO3[aBaeMblM HAy4YHO-TEXHONOTMYECKUM 3a-
[leJIOM NMOHUMAITCA HOBble AaHHbIE 0 PasNnyHbIX
06beKTax MaTepuanbHoOro MUpa U MexaHW3Max ux
B3aMMOJENCTBNA, pe3ynbTaTbl UCMbITaHWIt (Mccne-
[OBaHUN) 3KCNepuMeHTanbHbIX 06pa3LoB (Make-
TOB, MOJeNeit) HOBOI NPOAYKLMM 1 NabOPaTOPHbIX
TEXHOJIOTUIA, PEKOMEHAALMU MO CO3[aHUI0 Tex-
HUYECKUX HOBOBBEAEHWIA, MPOEKTHl TEXHUYECKUX
3afiaHuii Ha nposepeHune npoponxatowmnx HUOKP,
a TaKxKe MHble pe3ynbTaThl Hay4YHO-NUCCNef0BaTeNb-
CKUX paboT, AeMOHCTpUpylolMe peanusyemocTb
HOBBIX HAYYHO-TEXHWYECKUX pelleHni, KoTopble
B flanbHeliweM MoryT GbiTb MCNONb30BAHbI B pa-
60Tax Mo CO3aHUI0 HOBOW NPOAYKLUM UAU HOBbIX
TEXHOIOTHiA.

B pamkax [Tporpammbl BbINONHAKTCA NPUKNAA-
Hble Npo6NeMHO-OPUEHTUPOBAHHbIE WCCNEf0Ba-
HUSA, KOTOpble OTHOCATCA K 3afefibHbIM Mccneno-
BaHMAM W HanpaBieHbl Ha pelleHne KOHKPEeTHbIX
Hay4YHO-TEXHUYECKUX NpobaeMm.

HanpaBneHUAM Pa3BUTUA HAY4YHO-TEXHONOMMYECKOro Komnnekca Poccum Ha 2014 — 2020 roabl»

OepepanbHan Lenesas nporpamma «Mccnefosanna U paspaboTku N0 MPUOPUTETHBIM
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The Federal Target Program «Research and development in priority directions of scientific

Research support in the framework of
internationalmultilateralandbilateralcooperation
with all countries, with the exception of European
Union member countries, is provided through joint
international competitions of research projects
in the framework of event 2.1 «Conducting
research in the framework of international
multilateral and bilateral cooperation» of
the Program. Research support in the framework
of bilateral and multilateral cooperation with the
Member States of the European Union is carried
out through joint international competitions
of research projects in the framework of event
2.2 «Support for research in the framework
of cooperation with Member States of the
European Union» of the Program.

The total number of successful international
competitions in the framework of measures 2.1
«Conducting research in the framework
of international multilateral and bilateral
cooperation» and 2.2 «Support for research in
the framework of cooperation with Member
States of the European Union» of the Program
for the period 2014 - the first half of 2019 is 71,
of which 31 are multilateral. The total number of
projects supported as of June 2019 is 389.

As part of activities 2.1 «Conducting
research in the framework of international
multilateral and bilateral cooperation» and
2.2 «Support for research in the framework
of cooperation with Member States of the
European Uniony of the Program, cooperation is
ongoing with 56 countries.
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Germany
France
China
India

Great Britain
Switzerland
Ttaly
Belarus
Finland

82 Sweden 15 Denmark
82 Japan 16 m Greece
57  [FEl  Czech Republic 16 E1 Norway
38 m Netherlands 15 Austria
34 Kazakhstan 12 Brazil

31 South Korea 2 HE South Africa
2 | Belgium 12 Canada
19 USA 12 Hungary
19 Spain 10 Portugal

The list of partner countries with which more than 5 projects are supported.
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lMopaepKa MCCNefoBaHU B paMKax MeXAyHapos-
HOrO MHOTOCTOPOHHErO W [1BYCTOPOHHEr0 COTPYAHMYe-
CTBa CO BCEMU CTPaHaMM, 33 UCK/IOYEHNEM CTpaH-4eHOB
EBponeiickoro coto3a, ocylecTaseTcs yepes COBMeCT-
Hble MeXZAyHapofHble KOHKYPChl Hay4HO-MCCefoBa-
TENbCKUX NPOEKTOB B pamkax meponpustus 2.1 «[pose-
[eHne UCCNeoBaHN B paMKax MeXAyHapOAHOro
MHOTOCTOPOHHETO W [iBYCTOPOHHEro COTpyAHUYe-
cTBax Mporpammbl. Moaaepxka uccnefoBaHunii B pam-
Kax [1BYCTOPOHHEro M MHOTOCTOPOHHEr0 COTPYAHMYe-
cTBa C rocygapctsamMu-uneHamu Esponeiickoro cotosa
OCYLLECTBNIAETCA Yepe3 COBMECTHble MeXAyHapoAHble
KOHKYPCbl Hay4HO-MCCe0BaTENbCKUX MPOEKTOB B PaM-
kax meponpusTue 2.2 «flofepxKka 1ccnegoBaHui
B PaMKax COTPYAHUYECTBA C rocyaapcTeamu - yne-
Hamu EBponelickoro coto3a Mporpammel.

061Lee 4MCO YCNELHO NPOBEAEHHbIX MEXAYHAPOA-
HbIX KOHKYPCOB B pamkax MeponpusTuit 2.1 «[1poBefe-
HUe WCCNefoBaHWI B pamMKax MeXAyHapoAHOro
MHOrFOCTOPOHHEro W [iBYCTOPOHHEro COTPYAHUYe-
ctBay u 2.2 «[lopaepka nccnefoBaHuin B pam-
Kax COTpyAHMYeCTBa C rocyAapcrsamu - yneHamu
EBponeiickoro coto3a» Mporpammbl 3a nepuog 2014
— nepsas nonosuHa 2019 ropa — 71, n3 Hux 31 MHorocTo-
poHHuMX. OBLiee KONMYECTBO NPOEKTOB, MOAAEPIKAHHBIX
N0 COCTOAHUIO Ha UtoHb 2019 ropaa - 389.

B pamkax meponpusuit 2.1 «[TpoBegeHue uccne-
[OBaHWI B paMKax MeXAyHapOLHOTO0 MHOroCTO-
POHHEro W ABYCTOPOHHErO COTPYAHWUYECTBA» U 2.2
«[MoppepKa uccnenoBaHUini B pamMKax COTpYLHU-
YeCTBa C rocyfapcTamu - YneHamu Esponeiicko-
ro coto3a» [lporpammbl BefeTCA COTPYAHMYECTBO C 56
CTpaHamu.

[ 6]
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Cnm1CoK CTpaH-NapTHEPOB C KOTOPbIMU NOAAEPKaHO Gosiee 5 NPOEKTOB, NOAAEPKAHHBIM B paMmkax [lporpammel.

[epmaHus
®paHuus
Kurait
NHans
BenukobpuTtanus
Liseiiuapus
Wtanus
Benopyccus
OunnaHana

82
82
57
38
34
31
23
19
19

10

LWBeuuns
AnoHus
Yexus
HupaepnaHpbl
KasaxcraH
H0xHas Kopes
Benbrus
CLIA
Wcnanus

NECTE]
[peums
Hopserus
AscTpus
Bpasunus
OAP
Kanapa
BeHrpus
Moptyranus
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HanpaBNeHWAM Pa3BUTUA HAYYHO-TEXHONOMMYecKoro komnnekca Poccuun Ha 2014 — 2020 rofpi»

OepepanbHan Lenesas nporpamma «Mccnefosanna U paspaboTKu N0 NPUOPUTETHBIM
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National project «Science»

NATIONAL PROJECT

SCIENCE

REALIZATION DEADLINES: 01.10.2018 — 31.12.2024

GOALS AND TARGETS:

Ensuring the presence of the Russian Federation among the fiveleading
%N 1. countries of the world engaged in research and development in areas
determined by the priorities of scientific and technological development

Ensuring the attractiveness of work in the Russian Federation
4N 2. for Russian and foreignleading scientists and young promising
researchers

Outstripping increase in domestic spending on research and development
4N 3. from all sources compared with the growth of the country’s gross domestic
product




HALWVIOHATBHbI NPOEKT

HAYKA

CPOKW PEANIN3ALMW: 01.10.2018 — 31.12.2024

LLEJTA N LEJTEBBIE MOKA3ATENN:

N

1.

2.

3.

06ecneyenune npucytcTeua Poccuitckoit Pepepauum B yncne natv BeayLLmux
CTpaH MUpa, OCYILECTBASAIOWMX HayYHble UCCNef0BaHUSA U Pa3paboTKH
B 0611aCTAX, ONpefensieMblx NPUOpPUTETaAMIU HAY4YHO-TEXHONIOTUYECKOTO Pa3BUTUS

ObecneyeHune npuBiekaTenbHoCTU paboTsl B Poccuitickoit Pepepaumm
ANA POCCUNCKMX M 3apyOEKHbIX BEAYLLMX YYEHbIX U MOOALIX NEPCNEKTUBHbIX
nccnepoBarenen

Onepexatollee yBennyeHne BHyTPEHHUX 3aTpaT Ha Hay4Hble UCCNef0BaHUS
1 pa3paboTKK 33 CYET BCEX UCTOYHUKOB MO CPAaBHEHUIO C POCTOM BasioBOrO
BHYTPEHHero NpoAyKTa CTpaHbl

11
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NATIONAL PROJECTS: GOALS AND TARGETS

FEDERAL PROJECTS INCLUDED IN THE NATIONAL PROJECT:
National project budget

National project «Science»

Development of scientific and scientific-industrial 2150
cooperation

Development of advanced research infrastructure
and development in the Russian Federation

3500

HR development in research and development

SOURCES:

404,8 bn rub. - federal budget
231,2 bn rub. — extrabudgetary source

636,0

bn rub.




HALMOHANbHbIE MPOEKTbI: LLEENEBBIE MOKA3ATENN N OCHOBHbIE PE3YJIBTATbI

OENEPANIbHBIE MPOEKTHI, BXOAALWNE B HALI,VIOHAJ'IbeIVI [MPOEKT:
BrogKeT HalLMOHaNbHOTO NPOEKTa

Pa3BuTHe Hay4yHOI M HAy4YHO-NPOU3BOACTBEHHON Koone- 2150
pauum :

636,0

mnpa py6.

Pa3BnTue nepenoBoOit MHPPACTPYKTYPbl ANA NPOBEAEHUS
uccnefoBaHuii u paspabotok B Poccuiickoit Pegepayun S

Pa3Butune KagpoBoro noteHuuana B cepe nccnefoBaHum
1 pa3paboTok

NCTOYHNKN:

404,8 mnpp py6. — hepepanbHblin GlomxKeT
231,2 mnpp py6. — BHEOIOMKETHBIE UCTOYHUK

13
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National project «Science»

NATIONAL PROJECT

SCIENCE

@ PLACE OF THE RUSSIAN FEDERATION BY SPECIFIC WEIGHT IN THE GENERAL NUMBER
OF ARTICLES IN AREAS DETERMINED BY SCIENTIFIC AND TECHNOLOGICAL PROGRESS
PRIORITIES, IN EDITIONS INDEXED IN THE INTERNATIONAL DATABASES

10 5 [_44/ 777
10 © ==
11 of’\#’/of.

1

1

\

\
I’ |
<SS

Reference value 2019 2021 2024

CREATING A WORLD-CLASS SCIENTIFIC AND EDUCATIONAL CENTERS (QTY) *

2019 5
2021 §is

*0On a cumulative basis



HALWVIOHATBHbI NPOEKT

HAYKA

@ MECTO P® M0 YOEIbHOMY BECY B OBLLEM YNCE CTATEN
B OBJIACTAX, ONPEAENAEMbBIX NPUOPUTETAMW HTP, B U3AAHNAX,
WHOEKCUPYEMbIX B MEXOYHAPOAHbIX BA3AX JAHHbIX

10 2

10

11

ba3oBoe 3HauyeHue 2019 2021 2024

CO30AHNE HAYYHO-0BPA30BATENIbHbIX LEEHTPOB (HOLL) MMPOBOTO YPOBHA (KOJI-BO)*

2019 5
2021 i

* Hapacratowum utorom

15
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National project «Science»

NATIONAL PROJECT

SCIENCE

PLACE OF THE RUSSIAN FEDERATION BY SPECIFIC WEIGHT IN THE GENERAL NUMBER
OF APPLICATIONS FOR OBTAINING A PATENT FOR THE INVENTION, FILED IN THE WORLD
BY FIELDS DETERMINED BY THE PRIORITIES OF SCIENTIFIC AND TECHNOLOGICAL PROGRESS

Reference value g [
2019 &
2021 7 N
2024 5 NN

35 breeding and seed and breeding centers in the field of agriculture will be created
by the end of 2021

100 demanded selection achievements in the field of agriculture will be developed
until the end of 2024



HALWVIOHATBHbI NPOEKT

HAYKA

MECTO P® MO YAE/IbHOMY BECY B OBLLEM YAC/E 3AABOK HA NMOJIYYEHWE NATEHTA HA
W30BbPETEHWME, MOAAHHbBIX B MPE MO OBJIACTAM, OMPEAENAEMBIX TPUOPUTETAMWU HTP

Basosoe 3Hauenve S Y
2019 & .
2021 7 N
2024 5 N

35 CENEKLMOHHO-CEMEHHBIX U CENEKLMOHHO-MIEMEHHBIX LIEHTPOB B 06/1aCTU CENbCKOTO
X03aicTBa OyayT Co3AaHbl K KOHLY 2021 r.

100 BOCTPEOOBAHHbIX CENIEKLMOHHbIX JOCTUXEHWUI B 00N1ACTU CENbCKOTo X03AMCTBa OyayT
pa3paboTaHbl A0 KOHLUA 2024 T.

17
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National project «Science»

NATIONAL PROJECT

SCIENCE

PLACE OF THE RUSSIAN FEDERATION BY NUMBER OF RESEARCHERS IN EQUIVALENT
OF FULL EMPLOYMENT AMONG LEADING COUNTRIES OF THE WORLD (ACCORDING TO OECD)

Reference value 4 [ [’/@'// / x
2019 5
2021 5 .
2024 4 NN

NUMBER OF SCIENTISTS WORKING IN RUSSIA AND HAVING ARTICLES IN THE SCIENTIFIC
EDITIONS OF THE FIRST AND SECOND QUARTERS INDEXED IN THE INTERNATIONAL
DATABASES (THOUS. PPL) .-

Reference value 275 [
2019 273 N
2021 28/ N
2024 30,8 I




HALWVIOHATBHbI NPOEKT

HAYKA

MECTO P® MO YNCNEHHOCTW NCCNEAQOBATENEN B 3KBUBAJIEHTE MOJTHON 3AHATOCTY
CPEAM BEOYLLNX CTPAH MUPA (MO JAHHBIM 03CP)

Basosoe 3Hauenve 4 [N
2019 5
2021 5 I
2024 4 N

@

[(ZLrzzzA

YNCNEHHOCTb YYEHbBIX, PABOTAIOLLINX B POCCUN Y UMEIOLLINX CTATbM B HAYYHbIX
W30AHWUAX NEPBOTO 1 BTOPOTO KBAPTUEN, UHAEKCUPYEMbIX B MEXXIYHAPOLHbIX
BA3AX JAHHBIX (TbIC. YEJ1.) .-

BasoBoe sHauenne 275 [
2019 278 NN
2021 28« N
2024 30,8 I

HauunoHanbHbIi npoekT «Hayka»



20

National project «Science»

NATIONAL PROJECTS: GOALS AND TARGETS

N 1,3 times
/N 1,4 times
N 1,2 times

the number of Russian and foreignleading scientists will increase
by the end of 2024

the number of Russina and foreignleading scientists will increase
in 2023 for the worldclass scientific centers established in 2020

the number of Russina and foreignleading scientists will increase
in 2024 for the worldclass scientific centers established in 2021

SHARE OF RESEARCHERS UNDER 39 YEARS IN THE TOTAL NUMBER OF RUSSIAN

RESEARCHERS (%)

Reference value

2019
2021
2024




HALMOHANbHbIE MPOEKTbI: LLEENEBBIE MOKA3ATENN N OCHOBHbIE PE3YJIBTATbI

YBENUYUTCS KONIMYECTBO POCCUIICKMX W 3apyBeXHbIX BEAYLINX YYEHbIX

/N B 1,3 Pa3a « koHuy 2024 r.

YBEIMYNTCA KONIMYECTBO POCCUNCKUX U 3apyOEXHBIX BELYLMX YYEHbIX
/I\ B 1,4 Pa3a s 2023 r. s HayyHbIX LEHTPOB MUPOBOrO YPOBHSA, CO3aHHbIX B 2020 T.

YBEIMYUTCA KONMYECTBO POCCUNCKUX U 3apyOeXHbIX BeayLMX YYeHbIX
/N B 1,2 Pa3a s 2024 r. gna HayuHbIX LEHTPOB MMPOBOTO YPOBHS, CO3MaHHbIX B 2021 .

L1015 VICCNEAOBATE/EN B BO3PACTE [10 39 JIET B OBLLE/ YNCTEHHOCTU POCCUIACKMX
NCCNENOBATENEN (%)

basoBoe 3HayeHue 43,3 _
2019 44,2 N
2021 470 .
2024 50,1 N

21
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Yyacthukn u Paspabotku|Participants and Solutions

@ Cs/2aPTC

«SMARTS» JSC

2, Dachnaya Str, Samara, Russia, 443013 Tel.: +7 (846) 231-17-77, Fax: +7 (846) 231-17-71. E-mail: smarts@smarts.ru. Web: www.smarts.ru

The SMARTS company is registered in May, 1991. Till 2015
- the cellular operator. Now JSC SMARTS is engaged
in implementation of the following projects: Creation
of telecommunication infrastructure on unique technology
on the basis of the fiber-optic communication line. Creation
of Road Telecommunication Networks project. Creation
of management system by geographically distributed DPCs,

®  Model «Laying Microcabel Sewerage in Reinforced Shoulder»
e Roll-up  «Building a secure  telecommunications
infrastructurex»

Omsk State Technical University

including virtualization of resources and use of quantum
technologies for communication line protection (the joint
project of JSC SMARTS and ITMO university with assistance
of the Ministry of Education and Science of the Russian
Federation). Creation of a complex of solutions for «The smart
city» (methodology, infrastructure, a hardware-software
complex, the financial platform and so forth).

®  Model «Laying Microcabel Sewerage in Reinforced Shoulder»
e Microtube package
®  Quantum communication system

11, Prospect Mira, Omsk, Russia, 644050. Tel.: +7 (3812) 65-34-07. Fax: +7 (3812) 65-26-98. E-mail: info@omgtu.ru. Web: www.omgtu.ru

The University has qualified personnel to carry out research
in these areas. The universityleadership supports and stimulates
the development of basic research in scientific schools, including
through state budget funding of these works as part of the agenda
of the Russian Federation Ministry of Education and Science.
Researches of OmSTU in the fields of analytical and applied
mechanics, mechanical engineering and materials science, heat
and mass transfer in complex thermodynamic systems, radio
engineering have notable scientific and personnel results.

The main areas of research at Omsk State Technical University

e Microwave broadband frequency doubler

e Microwave low noise amplifier

e The method of descent of separating part of stage of launch
vehicle

are: theoretical and applied aspects of natural science; scientific
and methodological problems of higher education; applied
mechanics; increasing the serviceable life of mechanical and
instrument engineering; mechanical engineering technology;
aerospace engineering; economics, science and education
information technologies; radio engineering, telecommunication
and information and measuring systems and diagnostic systems;
economics and production management; national history,
historiography and social philosophy; Ecology and energy saving.

e (ored wire

e The method of docking spacecraft

e A method of minimizing exclusion zones of the separated
parts of launch vehicles



L\;l CssapPTC

CpeJJ,HeBOﬂ)KCKaﬂ MeXpernoHaabHasa accounaumna pagno TeNeKOMMYHUKAUUMOHHbBIX CUCTEM
2 kopn. 2, yn. [lauras, e. Camapa, Poccus, 443013, Ten.: +7 (846) 231-17-77, Oakc: +7 (846) 231-17-71. E-mail: smarts@smarts.ru. Caiim: www.smarts.ru

Komnanus CMAPTC 3apeructpupoBaHa B mae 1991. [lo 2015
roja — onepatop CoTOBOW cBA3W. B HacToswee Bpems AO
«CMAPTC» 3aHuMaeTca peanu3auueint cnepylowmnx npoek-
ToB: [loCTpoeHue TenekOMMYHUKALMOHHOW WMH(PACTPYKTYpPbI
no yHuKanbHoii TexHonornn Ha ocHose BOJIC. Mpoekr «Co3pa-
HUe aBTOAOPOXHBIX TENEKOMMYHUKALMOHHbIX ceTeit». Co3pa-
HUe CUCTeMbl yNpaBieHnUs reorpaduyecku pacnpeneneHHbiMu

e Makem «[Ipoknadka MukpokabenbHol KaHanU3ayuu 8 ykpe-
nsieHHoli 06oquHe»

e  Poan-an «Co30aHue 3awuueHHOU MmeseKoOMMYHUKAYUUOH-
HoU UHgpacmpykmypbi»

Ll0lamu, BKNtouas BUpTyann3aLmio pecypcoB U UCMOb30BaHNe
KBaHTOBbIX TEXHONOTUI A5 3aLMUTbI IMHUI CBA3N (COBMECTHBbII
npoekt A0 «CMAPTC» u ynusepcuteta UTMO npu noapepxke
MuHo6pHayku P®). Co3paHne Komnnekca peweHuit Ans «YMHo-
ro ropofa» (MeToAonorus, WHMPaCTpyKTypa, NporpaMmmMHo-an-
napaTHblii KoMnaekc, huHaHcosas naatopma u np.).

®  Maxkem «3awuw€HHas meneKoMMyHUKAUUOHHASA UH@pa-
cmpykmypa Camapckol aznomepayuu»

e [lakem mukpompy6oK

e (Cucmema K8aHMOBOU KOMMYHUKAYUU

OMCKUI1 rocypapCTBeHHbIA TEXHUYECKMI YHUBEPCUTET
11, lIpocnekm Mupa, Omck, Poccus, 644050. Ten.: +7 (3812) 65-34-07. Gakc: +7 (3812) 65-26-98. E-mail: info@omgtu.ru. Calim: www.omgtu.ru

YHuBepcuTeT 06napaeT KBanubULMPOBAHHBIMUA KafpaMu 4is Bbl-
NONHEHUA HAy4YHbIX UCCNEAOBAHNIA NO YKa3aHHbLIM HanpaBneHu-
AM. PYKOBOACTBO YHMBEpCUTETa MOAAEPXKMBAET WU CTUMYNUPYET
pa3suTue OyHAAMEHTaNbHbIX UCCNe[0BaHUN B HAYYHBIX LIKOMAX.
3ameTHble Hay4Hble W KafpoBble pe3ynbTaTbl MMEIT UCCIef0Ba-
Hus OMITY B 061aCTAX: QaHANUTUYECKO M NPUKNALHON MEXAHUKY;
MalIMHOCTPOEHUS U MaTepuanoBefeHus; Tenao- U MaccoobmeHa
B C/IOXHbIX TEPMOAMHAMUYECKUX CUCTEMAX; PafUOTEXHUKE.

OcHoBHble HanpaBieHUs, MO KOTOPbIM BEAETCA Hay4YHo-uccne-
[0BaTeNbcKas AeATeNbHOCTb B YHUBEpPCUTETE:  TeopeTuyecKue

e [llupokononocHsili ymHoxumens CBY duanazoHa

® [llupoKonosnocHelli  ManowWyMAWUG  ycuaumesns
duanazoHa

e (nocob cnycka omoensiowelics yacmu pakemsi-Hocumess

(B4

W MpUKNaAHble acneKTbl eCTEeCTBO3HAHMSA; Hay4YHO-MeToANYECcKNe
npoGnembl BbICWEN WKOMbI; NPUKIALHANA MEXaHWKA; NOBbILEHWE
pecypca M3penuii MawWwWHOCTPOEHUS W MPUBOPOCTPOEHUS; Tex-
HOJNIOTUS MALMHOCTPOEHUSA; aBUALMOHHO-KOCMUYECKasn TeXHUKa;
UHGOPMALIMOHHBIE TEXHONOMN B 3KOHOMUKE, HayKe U 06pa3oBa-
HUW; PafMOTEXHUYECKUe, TeNeKOMMYHUKALMOHHbIE U MH(OopMa-
LMOHHO-M3MEPUTENbHbIE CUCTEMBI U CUCTEMbI AMATHOCTUKM; 3KO-
HOMWKa 1 ynpaBneHue Npon3BOACTBOM; OTEUECTBEHHAA UCTOPUS,
uctopuorpacus u counanbHas unocobus; 3KoNOrMA 1 3Heproc-
6epexeHue.

e [lopowKosas npososoKa

®  (nocob cmbIKOBKU KOCMUYECKUX annapamos

e (noco6 MuHUMU3AUUU 30H OMYYXOeHUus omoesnsemMbix
yacmell pakem-Hocumerneli
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HORIZON

—

Lorch Potato Research Institute

23, Letter B, ul. Lorha, d.p. Kraskovo, Lyubertsy district, Moscow region, Russia, 140051 Tel / Fax: +7 (498) 645-03-03. E-mail: coordinazia@mail.ru. Web: vniikh.com

Institute activities: The search, mobilization and conservation
of the genetic resources of cultivated plants and their wild
relatives in order to study, conserve and use biodiversity
of the forms of cultivated plants; Solving the fundamental
problems of the development of agricultural biotechnology
in order to develop new highly productive potato varieties
that are resistant to unfavorable abiotic and biotic factors
of the environment; Formation of the fundamental principles

e Aero-hydroponic plant for growing plants in vitro

Total Vision LLC

of managing the selection process for the emergence
of new potato genotypes with high economically valuable
characteristics of productivity, resistance to environmental
bio and abiostressors; Development of theory and principles
of formation of technologies for cultivation of economically
significant crops for the purpose of designing highly
productive agrophytocenoses and agroecosystems.

42/1, Bolshoy Blvd., Skolkovo Innovation Center Territory, Moscow, 121205. Tel .: +7 (963) 620-61-62, Email: contact@medtechinnov.com. Web: www.total-vision.ru

Russian team of IT developers. For several years now, we
have been actively creating and implementing virtual reality

technologies in various spheres of society. Areas of activity:
b2b development using virtual and augmented reality.

e [ightweight, portable and mobile Visual Field Analyzer (Perimeter) HORIZON

The Federal research center Institute of Applied Physics of the Russian Academy of Sciences (IAP RAS)

46, st. Ulyanova, Nizhny Novgorod, Russia, 603950. Tel .: +7 (831) 416-49-76. Fax: +7 (831) 416-49-76. E-mail: kir@ufp.appl.sci-nnov.ru. Web: www.ipfran.ru

The IAP RAS was conceived and created as a multipurpose
institution combining basic and applied research in the
field of plasma physics, high-power electronics, physics
of the atmosphere, hydrophysics, and quantum electronics.

The gyrotrons, i.e., high-power millimeter-wave oscillators, and
respective results oninteraction of high-power electromagnetic
radiation with plasma and matter are widely used in controlled
nuclear fusion facilities. IAP RAS has become one of the world
leaders in developing gyrotrons for different purposes.
Theoretical and experimental achievements in nonlinear

and adaptive optics have been the basis for the construction
of high-power laser systems at the IAP RAS, including
a femtosecondlaser complex of petawatt power. The pioneering
research in the field of acoustics performed as early as
in the 1960-1970s has led to the development of new highly
sensitive methods of nondestructive testing and defectoscopy.
Many years of experience in the field of precision optical
measurements ensured the development and introduction into
clinical practice of a generation of methods and instruments
of optical biomedical diagnostics.

Hardware complexes for microwave thermal ablation of malignant tumors

e Ultrasonic rails flaw detector of a new generation ADS-02

e Portable fiber optic coherent tomograph for medical diagnostics



HORIZON

—_

Bcepoccuitckuin HayuHO-MCCNER0BATENBCKUI MHCTUTYT KapToesibHOro xo3saicTea umenm A. Jlopxa

23, Jlumep B, yn. Jlopxa, 0.n. Kpackoso, /liobepeyxuti p-H, Mockogckas o6nacme, Poccus, 140051 Ten/akc: +7(498) 645-03-03. E-mail: coordinazia@mail.ru. Catim: vniikh.com

HanpasneHus peatenbHoctu uHcTuTyTa: Mouck, Mobunusaums
1 COXpaHeHWe reHeTUYECKUX PECYPCOB KYNbTYPHbIX PacTeHuit
1 UX LUKUX POAMYEIl B LIENAX U3yYeHNs, COXPaHEHUS U UCNONb-
30BaHus 6MOpPa3HO06pa3ns GopM KynbTYpPHbIX pacTeHuit; PyH-
AaMeHTanbHble Npo6nembl PasBUTUA CENbCKOXO3ANCTBEHHOI
GMOTEXHONOTUM B LENsX CO3AaHUs HOBBIX BbICOKOMPOAYKTUB-
HbIX DOPM KyNbTYPHbIX PAacTeHUM, YCTOMYMBBIX K Hebnaronpu-
ATHbIM aOMOTUYECKUM U GUOTMYECKUM dhakTopam cpeabl; PyH-

AaMeHTanbHble Mpo6aeMbl Pa3BUTUA CENbCKOXO3AMCTBEHHOIA
OMOTEXHONOMMMU B LIENAX CO3AaHUA HOBbIX BbICOKOMPOLYKTUB-
HbIX OPM KyNbTYPHbIX PacTEHMUi, yCTONUUBbLIX K HebGnaronpu-
ATHbIM a6UOTUYECKUM U BGUOTUYECKUM dakTopaM cpepbl; Teo-
puUA ¥ NpUHLMNLI pa3paboTku U (OPMUPOBAHUA TEXHONOTUI
BO3[e/IbIBaHUA IKOHOMUYECKN 3HAYMMBbIX CENIbCKOXO3ANCTBEH-
HbIX KYJbTYP B LeNsIX KOHCTPYMPOBAHMSA BbICOKOMPOAYKTUBHbIX
arpoMTOLEHO30B U arpo3KOCUCTEM.

®  A3p0-eUudponoHHas ycmaHoBKa 0151 BbIPALYUBAHUS pacmerud in vitro

000 «Totan BuxeH»

42/1, bonbuwoli 6yn., (KoK080 UHHOBAYLOHHO20 Lermpa meppumopus, Mockaa, Poccus, 121205. Ten.: +7 (963) 620-61-62, E-mail: contact@medtechinnov.com. Caiim: www.total-vision.ru

Poccuitckas komaHaa IT-pa3paboTumkoB. Ye He OAMH TOf
AKTUBHO 3aHWUMAeMCA CO3[aHWEM U BHeJpeHUeM TEeXHONOrui
BUPTYaNbHOII peanbHOCTU B pasHble chepbl XKU3HU 06LWecTBa.

Hanpasnexus pesitenbHoctu: b2b paspabotku ¢ ucnonb3osa-
HUEM BUPTYanbHOM U LOMONHEHHON peanbHOCTU.

e [lopmamusHsiii MOBUNLHBIL aHanuzamop noas 3peHus (nepumemp) HORIZON

®enepanbHblit UccnenoBaTensckuin LeHTp HCTUTYT npuknapHoii msnku Poccuiickoii akapemMum Hayk
46, yn. YnbaHosa, Huxruii Hoseopoo, Poccus, 603950. Ten.: +7 (831) 416-49-76. Qakc.: +7 (831) 416-49-76. E-mail: kir@ufp.appl.sci-nnov.ru. Cadim: www.ipfran.ru

NN® PAH 6bin 3apyMaH v CO34aH Kak MHCTUTYT WUPOKOTO Npo-
tunsa, covetawwmnin hyHAaMeHTaNbHble U NPUKNaAHble uccne-
[OBaHWs B 06nacT GU3UKW NNa3mbl, INEKTPOHUKU BOAbWMNX
MoLHOCTel, hU3nKK atmocdepsl, TMAPOMU3NKN U KBAHTOBOM
3NEKTPOHUKM.

PaspabarbiBaemble B MNP MmoljHble reHepaTopbl MUITMMETPO-
BOrO AManasoHa — MMPOTPOHbI — U MONYYEHHbIE C UX UCMONb-
30BaHMeM pe3ynbTatbl MO B3aUMOAEACTBMIO MOLLHOMO 3/1eK-

TPOMArHMTHOrO U3Ny4YeHUs C NNa3mMoN W BELLEeCTBOM LIMPOKO
NPUMEHAIOTCA B YCTAaHOBKAX YMpaBiSEMOr0 TEPMOALEPHOrO
cuHTesa. UMN® PAH ctan ofHUM U3 MUPOBLIX NTMAEPOB B CO3Aa-
HUU TMPOTPOHOB PA3NINYHOTO HAa3HAYEHUS.

TeopeTuyeckune v 3KCNepUMEHTaNbHbIe JOCTUXKEHUA B HENUHEN-
HOW M aAanTUBHON ONTUKE NOC/IYXWAN OCHOBOW ANA CO3L4aHUA
B NM® MoWHbIX N1a3epHbIX CUCTEM, B TOM Yucie heMToCeKYHA-
HOro Ia3epHOr0 KOMMNJIeKCa NeTaBaTTHOTO YPOBHS MOLLHOCTHU.

®  Yiebmpa3sykosol penbcossili degexmockon H0B020 nokoneHus AC-02
®  AnnapamHsie komnnekcsl 015 CBY mepmoabaayuu 310kavecmseHHsix onyxonel
e [lopmamusHbili BOJIOKOHHO-ONMUYecKul KoeepeHmHsIli momoapagh 013 MeduyuHcKol OuazHOCMuKu
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SerHbIT 7,
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Voronezh State Technical University

&)

'§S Scientific and innovative activity of VSTU is aimed at

%i system-breaking breakthrough projects that ensure the

% modernization and increase of the innovative potential of
g > the regional industrial-agricultural production complex.

90% of the region’s enterprises are partners of the university.

e Universal steam generator with a vortex combustion
chamber

e FElements of a hybrid system of local thermal stabilization of
electronic modules based on microchannel heat exchangers

RSAIP

Property

&

Russian state Academy of intellectual property (RGAIS) -
the only state educational organization in Russia, which
trains specialists in the field of creation, management,legal
protection and commercial use of intellectual property.

The main goal of the Geophysical Center is to conduct basic and
applied research in the field of geophysics and geoinformatics:
Development of theoretical and algorithmic framework of
recognition; Fundamental and applied research in geophysics
and geoinformatics, artificial intelligence methods, system
analysis, intellectual geoinformation systems and their geological/
geophysical and medical/ecological applications; Carrying out field-
based geophysical surveys, including magnetic and geodetic surveys;

Yyacthukn u Paspabotku|Participants and Solutions

e Demonstration complex with spherical projection screen

14, Moscow Avenue, Voronezh, Russia, 394026 Tel .: 7 (473) 246-32-60. E-mail: okipr.vgtu@rambler.ru. Web: cchgeu.ru

Scientific directions of VSTU: technologies of aviation and
space industry; new materials and coatings; resource and
energy saving technologies; electronic technology and
robotics; ecology; Highly efficient technologies for waste
processing and water treatment.

and thermoelectric converters
e Autonomous thermoelectric current source
®  Reinforcing nanostructured coatings
e (Composite Materials

Russian state Academy of intellectual property
55a, yn. Muknyxo-Maknas, Mockea, Poccus, 117279 Ten.: +7 (499) 724-32-66. Oakc.: +7 (499) 724-32-66. E-mail: ctt@rgiis.ru. Web: www.rgiis.ru

Technology transfer center RGAIS provides educational
and consulting services, provides international technology
transfer, international patenting.

e [Lightweight, portable and mobile Visual Field Analyzer (Perimeter) HORIZON

Geophysical Center of the Russian Academy of Sciences
3, st. Youth, Moscow, Russia, 119296 Tel .: +7 (495) 930-05-46. Fax: +7 (495) 930-05-06. E-mail: gcras@gcras.ru. Web: gcras.ru

Study of the Earth's magnetic field deployment of the Russian system
of magnetic observatories of the highest international quality
standards; Study of modern crustal movements and simulation of
the stress-strain state for the purposes of geoecology, geodynamics
and natural risk assessment; Creation of new methods of geophysical
data and knowledge visualization on the basis of spherical screens
and development of advancedlearning technologies; Development of
new methods of electronic publications.



PrANC

POCCHACKAR TOCYAAPCTBENHAR AKAREMHA

BopoHecKuin rocyaapCcTBEHHbIN TEXHUYECKUIA yHUBEPCUTET
14, Mockosckuti npocnexm, Boporex, Poccus, 394026 Ten.: +7 (473) 246-32-60. E-mail: okipr.vgtu@rambler.ru. Caiim: cchgeu.ru

HayyHas u WHHOBauMoOHHas pestenbHocTb BITY HanpaBneHa
Ha CUCTEeMOOOpa3yiolMe MPOPLIBHbIE MPOEKTH, 0becneynsalo-
e MOePHM3aLMIO 1 MOBbILWEHNE NHHOBALMOHHOTO NoTeHLana
PEerMoHanbHOro WMHAYCTPUANbHO-arpapHoro NpoU3BOACTBEHHOTO
Komnnekca. 90% npegnpuATU perroHa ABAAIOTCA NapTHepamu

e MuHunapozeHepamop yHUBEPCA/IbHO20 HA3HAYEHUS C BUXPEBOLl
Kamepoli czopaHus

®  IjiemeHmbl 2UBPUOHOU cucmembl JIOKAIbHOU mepmocmabuu-
3aUUU 371eKMPOHHBIX MOOY/IEL HA OCHOBE MUKPOKAHA/IbHBIX Me-

yHuBepcuTeta. HayuHble HanpasneHus BITY: TexHonorun aBua-
LMOHHOM M KOCMUYECKON NPOMbILWNEHHOCTW; HOBblE MaTepuanbl
1 MOKPLITUS; PECYPCO M 3Heprocbeperarolme TeXHONOMN; 3MeK-
TPOHHbIE TEXHONOTUM W POBOTOTEXHUKA; IKOJOTUSA; BbICOKOI(-
(eKTUBHbIE TEXHONOMMMW NepepaboTKU OTXOA0B U OUMUCTKM BOAI.

N1006MeHHUKOB U mepMmo3JieKmpu4eckux npeo6pa3oeameﬂeﬁ
®  ABMOHOMHbIL mepMoaﬂeKmpuquKua UCMOYHUK moKa
° anquﬂIouque HAHOCMPYKMYypUpoBaHHbIe NOKPbIMUA
®  Komno3uyuoHHsle mMamepuans!

POCCM ﬁCKaﬂ I'OCWJ,apCTBEH HaA aKageMmua u HTEHJ'IEKTyaJ'I bHOﬁ C06CTBeH HOCTHU
55a, yn. Muknyxo-Maknas, Mockea, Poccus, 117279 Ten.: +7 (499) 724-32-66. Oakc.: +7 (499) 724-32-66. E-mail:ctt@rgiis.ru. Cadim: www.rgiis.ru

®epnepanbHoe rocyaapcTBeHHoe 6ioaKeTHoe 06pa3oBaTeNbHoe yu-
pexaeHue Bbiclero npodeccuoHanbHoro o6pasosanus «Poccuii-
CKas rocynapcTBeHHas akageMus UHTENEKTYanbHON COGCTBEHHO-
cu» (PTAUC) — eguHCTBEHHAA rocyfapcTBeHHas 06pa3oBaresbHas
opraHu3auus B Poccuu, KOTopasi FoTOBMT CMELManucToB B 061acTu

CO3AaHWs, ynpaBneHus, NpaBoBON OXpaHbl 1 KOMMEpYeCKoro uc-
noNb30BaHWs 0OBEKTOB MHTENEKTYaNbHON COOCTBEHHOCTH.
LleHTp TpaHcdepa TexHonoruit PTAUC npegocTasnsier 06pasosa-
Te/bHble U KOHCANTUHIOBbIE YCYr, OCYLLECTBNAET MEXAYHAPOA-
Hblii TPAHCdEp TEXHONOMIA, MEXAYHAPOAHOE NaTeHTOBaHME.

®  [lopmamusHblli MOGUNbHbIU aHanuzamop nos 3peHus (nepumemp) HORIZON

leochusnueckuin ueHTp Poccuinckoii akagemmum Hayk

3, yn. Monodexras, Mockea, Poccusi, 119296 Ten.: +7(495) 930-05-46, Qaxc.: +7 (495) 930-05-06. E-mail: gcras@qcras.ru. Caiim: geras.ru

OcHosHoit Lenbio T} PAH sBnsetca nposeneHie tyHAaMeHTaNbHbIX Ha-
VHHbIX MCCNEROBAHUI 1 MPUKNAAHBIX Pa3paboToK B 06nacTu reodusnky
1 reouHopmaTUki: Pa3BuTie TEOPETUKO-aNropuTMIniecKoi Gasbl pac-
Mo3HaBaHus 00pa3os; PyHpameHTabHbIe UCCIEAOBAHNA MO reotm3nke
1 reoMH(OPMATIIKE, METOfIAM WCKYCCTBEHHOTO WHTENNEKTa, CUCTEMHOMY
aHaN3y, MHTENIEKTYaNIbHBIM FEOMH(POPMALIMOHHBIM CCTEMAM U1 UX Feoso-
ro-reohmsnyeckie 1 MeaKo-3KoNoryeckie npunoxeHis; Mposeaenme
nonesbIx reom3nHeCKIX UCCEN0BAHMI, BKIKOYAA MAarHUTHYIO U reofe3m-

YECKYI0 CbeMKy; V3yueHre MarHUTHOTO nonst 3emu, pa3BepTbiBaHWE poc-
CUIACKOI CUCTEMbI MArHUTHBIX 0GCEPBATOPHIA BBICLIETO MEXAYHAPOJHOM
CTaHOApTa Kadectsa; VccnegoBaHWe COBpEMEHHbIX ABVKEHWA 3eMHOM
KOpbl 1 MOAENMPOBaHWE HanpsKeHHO-[eOpMUPOBAHHOTO COCTOSHMS
B MPWIOXKEHUN K Fe03KOOMK, FTeOAMHAMMKE U OLIEHKE MPUPOAHbIX pu-
ckoB; (03paHMe HOBbIX METOLOB BU3yaaM3aLyu reofiaHHbIX W 3HaHWiA
Ha 6ase cepryecKIx SKPAHOB 1 PasBUTUE NEPCNIEKTUBHBIX TEXHONMOMMI
06yueHIst; Pa3paboTka HOBbIX METOLOB JMEKTPOHHBIX MyBAMKALMIA.

®  [lugposoli 0eMOHCMPALUOHHBIT KOMNJIEKC CO CihepuyecKum NPoOeKYUOHHbIM IKDAHOM

Yyacthukn v Paspabotku|Participant and Solutions
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RFNGC
VNIIEF

KUBAN STATE
UNIVERSITY

Russian Federal Nuclear Center - All-Russian Research Institute of Experimental Physics
37, Prospekt Mira, Sarov, Nizhny Novgorod Region, Russia, 607188 Tel: +7 (83130) 260-00. Fax: +7 (83130) 214-35. E-mail: staff@vniief.ru. Web: http: www.vniief.ru

Russia Federal Nuclear Center — VNIIEF is one of thelargest
scientific and research centers throughout Russia capable
of solving diverse problems in science, defense and national
economy. The activities involving the number of science-
effective technologies, randing from numerical simulation

e A nitrogen oxide therapy apparatus
e Explosive cutting method for metal structures
e Reactive filter element and mode of its application

Kuban State Universit

of complicated phisical processes and development of small-
size super-computers to production of sensors, devices
and systems for automated control at fuel-energy complex
are underway at the Institute.

e Device for complex monitoring of optical fiber lines
® A water ozone treatment station

149, st. Stavropol, Krasnodar, Russia, 350040 Tel .: +7 (861) 219-95-01. Fax: 47 (861) 219-95-01, E-mail: tp@kubsu.ru. Web: kubsu.ru

Kuban State University is one of the largest scientific
and educational centers in the South of Russia. Founded
in September 1920, it has more than a 95-year history based
on the best traditions of classical education and recognized
achievements.

KubSU pays special attention to improvement of the education
quality. Students and graduates of the University have won
many international, national and regional contests and
competitions. Quality training of graduates is ensured
by means of implementation of the «double diploma»
project: students of the Faculty of Economics are able
to obtain certificates of education equally recognized
in Russia, Germany and the Czech Republic.

Effective integration of scientific and educational processes
is characteristic of KubSU. The research carried out by KubSU
scientists is of great interest both in our country and abroad,
as evidenced by agreements on cooperation in the scientific

e  Program for stabilization of non-anthropomorphic robot with
external computer based on ROS and Matlab Simulink

e Program for calculating the effect of the D/H ratio on the
occurrence of open states in a double-stranded DNA molecule

field with international organizations and institutions
and numerous awards given to KubSU for scientific
developments by authoritative expert commissions
of international and national exhibitions and competitions.
International cooperation of KubSU in the field of education
is constantly expanding. Students, professors and staff actively
participate in the programs of academic mobility - they go
to different foreign educational and scientific institutions
for training, retraining and getting practical experience.

The University is developing as a community-oriented
organization, creating all necessary conditions for a person’s
self-realization in all spheres of activity - science, education,
arts, sports, etc.

Modern scientific and educational environment, that ensures
training of competitive experts demanded in the society,
has been formed and is being consistently optimized in KubSU.

e Atom-economical organotin reagents as the biologically
active substances and hybrid materials
e Flectrochemical Membrane Hydrogen Compressor
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KYBAHCKM#
TOCYIAPCTBEHHbBIN

Poccuiickmnii ®epepanbHbii AaepHbIN LEHTP — Bcepoccuinckuin Hayd4Ho-UccnenoBaTesibCKui

WHCTUTYT 3KCNEPUMEHTaNbHOI U3NKH

37, npocnekm Mupa, (apos, Huxezopodckas o6nacme, Poccus, 607188 Ten: +7 (83130) 260-00, cpaxc: +7 (83130) 214-35. E-mail: staff@vniief.ru. Caiim: http: www.vniiefru

Poccuiicknit PepepanbHblii Anephblii Lentp — BHUWI® — kpynreit-
WK HAay4HO-MCCNeoBaTeNbCKU LeHTp Poccun mupoBoro 3Have-
HWSI, KOTOPbI MOXET peluatb COXHelWne HayuHble, 060POHHbIe
1 HapO[HOXO3AMCTBEHHbIE 3afaun. B uHCTUTYTE BepyTcs paboTbi

e  Annapam 015 mepanuu okcudom azoma.

®  (nocob 83pbIBHOU pe3KU Memanauyeckux KOHCMpyKyul

®  Xumuyecku akmusHbll unsmpytousuli 31emeHm u cnocob ez2o
u320moBeHus

Ky6aHCcKui rocynapcTBeHHbIN YHUBEPCUTET

Mo LeNoMy psfy HayKOeMKUX HanpaBieHuii OT YUCIEHHOTO MOAeNH-
POBaHUA COKHbIX PU3NYECKNX NPOLIECCOB W Pa3paboTKM KOMNAKT-
HbIX cynep-IBM [0 npoM3BOACTBA AATYMKOB, MPUBOPOB U CUCTEM
aBTOMATM3MPOBAHHOTO ynpasnenus ans npegnpusatuin TIK.

®  YempolcmBo KOMNJIEKCHO20 KOHMPOJS BOJIOKOHHO-Onmuye-
CKUX TUHUL
e CmaHyus 030HUPOBAHUS BOObI

149, yn. Cmaspononbckas, KpacHodap, Poccus, 350040. Ten.: +7 (861) 219-95-01, gpaxc.: +7 (861) 219-95-01. E-mail:tp@kubsu.ru. Caiim: kubsu.ru

Ky6aHckuit rocyfnapcTBeHHbI YHUBEPCUTET — OfUH U3 KpYmnHel-
WKX HayyHo-06pa3oBaTtenbHbix LeHTpos Hra Poccun. OH Gbin
OCHOBaH B ceHTAOpe 1920 rofa v umeeT Gosee yeMm 95-N€THIOW
MCTOPWIO, OCHOBAHHYIO Ha JIyylWUX TPafMLMAX KNacCUyecKoro
VHUBEPCUTETCKOTO 06pa30BaHMs U NPU3HAHHbIX JOCTUKEHUAX.
Oco6oe BHuUMaHue Ky6lY yaensietT nosbiweHMIO Kayectsa 06pa-
30BaHusA. CTyaeHTbl M acnupaHTbl yHUBEPCUTETA HEOAHOKPATHO
nobexaanu B MeXAYHapOAHbIX, BCEPOCCUINCKUX U pervoHanb-
HbIX KOHKypcax W onumnuagax. KayectBeHHoW noarotoBKe Bbl-
NYCKHUKOB CNOCOBCTBYET M peanusauus nporpamMm «ABOMHOM
AUNIOM»: CTYAEHTbl 3KOHOMUYECKOro akynbTeTa MMelT BO3-
MOXHOCTb MOJIY4UTb [OKYMEHTb 06 06pa3oBaHMM, OAMHAKOBO
npu3Haeaemsle B Poccun n fepmanuu, B Poccun n Yexuu.

Ons Ky6lrY xapaktepHa 3ddeKkTuBHas MHTerpauus HayyHo-
ro u obpa3oBaTenbHOro npoueccoB. HayuyHble uccnepoBaHus
V4YEHbIX YHUBEpPCUTETA BbI3bIBAIOT GOMbLWON MHTEpEC B CTpaHe
1 3a py6exoM, 0 YeM CBUAETENbCTBYIOT MHOTOUMUCEHHbIE Harpa-

e [Ipoepamma  cmabunusayuu  HeaHmponopgHoz2o  poboma

€ BHeWH UM sbiqucaumenem Ha 6ase ROS u Matlab Simulink

e [Ipoepamma 0515 pacyema sausHus D/H coomHoweHus Ha 803-
HUKHOBEHUE OMKPbIMbIX COCMOAHUL B OBYXYenoyeyHol Mosie-
ryne JHK

Obl, MPUCYKAAEMblE UX HAyYHbIM pa3paboTKaM aBTOPUTETHbIMU
IKCMEPTHBIMKM KOMUCCUAMM HA MEX[YHAPOAHbIX U BCEpPOCCUit-
CKMX BbICTaBKax 1 KOHKypCax, J0roBOPbl O COTPYAHNYECTBE B Ha-
Y4HOW cepe ¢ 3apybexHbIMU OPraHN3aLUAMY U YYPEXAEHUAMU.
MOCTOAHHO ~paclMpseTcs MeXAyHApOAHOe COTPYAHWUYECTBO
Ky6lY B o6nactu obpasosaHus. CTyaeHTbl, NpenofaBarenu u co-
TPYLHUKM aKTUBHO Y4aCTBYIOT B NPOrpamMMax akafieMU4ecKoit Mo-
OGUNBHOCTU — Bble3XalT B 3apyOeXHble 06pa3oBaTeNbHbIe U Ha-
Y4HbIE OPraH13aLnn Ha CTaXKMPOBKY, 0GyueHue, NPaKTHKY.
YHMBEpCUTET pa3BMBAETCA MO NMYTU COLMANBHO-OPUEHTUPOBAH-
HOW OpraHu3auuu, co3faBas Bce HEOOGXOAMMbIE YCIOBUSA AnA ca-
MOpeanu3aunm TMYHOCTH BO BCex cdepax [esTeNbHOCTU — Hayy-
HO-06pa30BaTebHOI, TBOPYECKOM, CNOPTUBHOM.

B Ky6l'Y cdopmupoBaHa v nocnefoBatenbHO ONTUMU3UPYETCS
COBpEeMeHHas Hay4Ho-obpa3oBaTenbHas CpefAa, rapaHTupyoLas
MOATOTOBKY KOHKYPEHTOCMOCOOHbIX M BOCTPeGOBaHHBIX 06Lye-
CTBOM CMeLWanucToB.

®  Amom-3KOHOMHble 0710800p2aHUYECKUE peazeHmbl 8 KaJecmse
6U0I02UYeCKU GKMUBHBIX BeLeCcm8 U 2uBpUOHbIX MAMepuanos
®  Jnekmpoxumuyeckull MemopaHHbii B0AOPOOHBIL KoMnpeccop
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MHCTUTYT
XUMuUn
UL Komm HLY
YpO PAH

Federal Research Centre «Komi Science Centre of the Ural Branch of the Russian

Academy of Sciences»

26, Kommunisticheskaya st., Syktyvkar, Komi Republic, Russia, 167000 Tel .: +7 (8212) 24-53-78. Fax: +7 (8212) 24-22-64. E-mail: info@frc.komisc.ru. Web: www.komisc.ru

Federal Research Centre “Komi Science Centre of the Ural
Branch of the Russian Academy of Sciences” (FRC Komi Science
Centre, Ural Branch of the Russian Academy of Sciences) is one
of thelargest academic research complexes in the European
North of Russia. Currently, the FRC Komi Science Centre of the
Ural Branch of the Russian Academy of Sciences unites seven
institutes: the Institute of Biology; the Institute of Geology;
the Institute of Physiology; the Institute of Chemistry; the
Institute of Agrobiotechnology; the Institute for Socio-
economic and Energy Problems of the North; the Institute

of Language, Literature and History. The common goal of
fundamental and applied research carried out at the institutes
of the FRC Komi Science Centre of the Ural Branch of the
Russian Academy of Sciences is to obtain new knowledge about
nature, society, humans and put it into practice to ensure the
sustainable development of the north and the Arctic of Russia.
The Centre is developing as an outpost of academic science in
the North, solving the most urgent complex scientific tasks to
develop our region and increase the intellectual potential of
the country.

e New dietary supplements with adaptogenic and metabolic activity on the basis of phytoecdysteroids

Institute of Chemistry of Komi Science Centre of the Ural Branch of the Russian

Academy of Sciences

48, Pervomayskaya st,, Syktyvkar, Komi Republic, Russia, 167000 Tel .: +7 (821) 221-99-47. Fax: +7 (821) 221-84-77. E-mail: info@chemi.komisc.ru. Web: www.chemi.komisc.ru

The Institute of Chemistry was established in 1995. Currently,
the institute’s laboratories are conducting basic research
in the field of organic and inorganic chemistry, materials
science, developing high-tech innovative technologies for

the production of new materials using plant materials and
mineral resources of the Komi Republic. The research staff of
the institute is supported by Russian and international grants
and programs.

e Method for recovery of reserves and functional state of an organism with application of phyto-turpentine baths



®epepanbHbii UcCnepoBaTeNbCKUM LeHTP « KOMU Hay4YHbI LEeHTP YpanbCcKoro otTaeneHus

Poccuiickoi akapemum Hayk»

26, yn. KommyHucmuyeckas, Colkmoigkap, Pecny6nuka Komu, Poccus, 167000 Ten.: +7 (8212) 24-53-78, dhakc.: +7 (8212) 24-22-64. E-mail: info@frc.komisc.ru. Catim: www.komisc.ru

®epepanbHblil  MccnenoBaTenbckuii LEHTp «KoMu  HayyHbIN
LeHTp YpanbCcKoro otaeneHus Poccuilckoit akagemum Hayk»
(®UL Komu HL, YpO PAH) — opuH 13 KpynHedwnx akapemu-
YeCKUX Hay4YHO-WUCCNefoBaTeNbCKUX KOMNNEKcoB Ha Espo-
neiickom Cesepe Poccun. B Hactosiwee spems ®ULL Komu HL
YpO PAH o6beauHAeT ceMb UHCTUTYTOB: BMONOTUN; reoNoruu;
HhU3n0NOTMK; XUMUK; arpobUOTEXHONOTHIA; COLMANBHO-3KOHO-
MUYECKUX W 3HepreTuyeckux npobnem CeBepa; A3blKa, nuTe-
patypbl n uctopuu. 06weit uenbio npoBoauMbIX B MHCTUTYTaX
OUL Komun HLL YpO PAH dyHAaMeHTaNnbHbIX U MPUKNAAHBIX UC-

CNIe[0BaHNii ABNAETCA MONYYEHUE HOBbIX 3HAHUI O NpUPOfE,
00LecTBe, YenoBeKe U BHEAPEHUM UX B NPAKTUKY Ans obecne-
YeHWs ycTon4nBoro pa3sutus cesepa u Apktuku Poccun. LieHTp
pa3BuBaeTCA Kak (opnocT akagemuyeckoil Hayku Ha Cesepe,
pewarnwmit camble akTyanbHble KOMNNEKCHbIE HayYHble 3afayu
no pa3BUTUIO HALLErO PervoHa 1 MOBbIWEHUIO UHTENNEKTYaNb-
HOTO NOTeHLMana cTpaHsl.

®  Hosble 6uoso2uyecku akmusHble 006asKU adanmazeHHo20 U Memabonuyeckoeo delicmsus Ha 0CHOBE HuMOoIKAUCMepoudos

WHcTuTyT Xumnm Kommn HayyHoro LeHTpa YpanbCKoro otaeneHua Poccuinckoi akagemum Hayk

48, yn. llepsomatickas, Colkmoigkap, Pecny6nuka Komu, Poccust, 167000 Ten.: +7 (821) 221-99-47, dakc: +7 (821) 221-84-77. E-mail: info@chemi.komisc.ru. Cadim: www.chemi.komisc.ru

Wuctutyt xumun ®UL, Komn HLL YpO PAH cospan B 1995 B
HacTosillee BpeMs B 1abOPAaTOPUAX MHCTUTYTa NPOBOAATCA
(yHAaMeHTasIbHbIE UCCNef0BaHUA B 06N1acTU OpraHUYecKoit
W HeOpraHW4YecKoit XMMUM, MaTepuanoBefeHus, paspabarbia-
I0TCA HayKOEMKME MHHOBALMOHHbIE TEXHONOTUM NPOU3BOACTBA

HOBbIX MaTepuanoB C MUCMONb30BAHWUEM PACTUTENbHOTO Cbipbs
1 MUHepanbHbix pecypcos Pecnybnuku Komu. HaydHble uccne-
[0BaHUs COTPYAHWUKOB MHCTUTYTA MOAAEPXKMBAIOTCA POCCHIi-
CKUMU 1 MEXAYHAPOAHBIMU FPAHTAMU U MPOrPaMMamu.

e (nocob soccmaHosneHus pesepsos u d)yHKL{UOHGﬂbHOZO COCMOAHUA OpeaHU3Ma c npumeHeHuem ¢UmOCKUﬂU50prIX BAHH

Yyacthukn v Paspabotku|Participant and Solutions
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U® UL Komu
YpO PAH

HCINDIIC
v YpO PAH

MC3uIMNC ®ULL Komm HL|
YpO PAH

Institute of Physiology of Komi Science Centre of the Ural Branch of the Russian

Academy of Sciences

50, st. Pervomayskaya, Syktyvkar, Komi Republic, Russia, 67982 Tel./fax: +7 (8212) 24-00-85. E-mail: office@physiol.komisc.ru. Web: vk.com/club150480537

The main activities: The use of an integrative approach in the
analysis of molecular processes and their regulation inliving
beings at different stages of evolution and when the human
organism and animals adapt to changing environmental
conditions and extreme influences. Physiological mechanisms
of the activity of visceral systems. Molecular and cellular
fundamentals of electrophysiology and hemodynamics. -
Evolutionary, ecological physiology, life support systems
and human protection. Mechanisms of human and animal
adaptation to the conditions of the North. The mechanisms
of acute andlong-term adaptation of the body and its systems
to extreme physical stress, the effects of low temperatures,

hypoxia and a set of extreme environmental factors.
Chronobiology of man in the North. Molecular mechanisms of
cell differentiation, immunity and oncogenesis. Physiology
and biochemistry of microorganisms. Molecular and cellular
biology, theoretical foundations of cellular technologies,
bioengineering, proteomics. Cryophysiology of blood. The
structure and functions of biomolecules and supramolecular
complexes. The structure and physiological activity of
carbohydrate-containing biopolymers. Fundamentals
of biotechnology. Biotechnology for the production of
physiologically active compounds and biomaterials.

e Device for determining the level of coordination of movement at sportsmen — «evdokimovay coordinimeter

Institute for Socio-Economic & Energy Problem of the North of Komi Science Centre of

the Ural Branch of the Russian Academy

26, st. Communist, Syktyvkar, Komi Republic, Russia, 167982 Tel / fax: +7 (8212) 24-42-67. E-mail: iespn@ksc.komisc.ru. Web: www.iespn.komisc.ru

The main directions of scientific activity: Demography,
population economics, social policy in the northern regions of
Russia; The development and deployment strategy of productive
forces, the natural resource economy, indicative planning and
monitoring the development of the economy of the northern

regions; Systematic studies of the energy of the regions of
the North, theory and methods of ensuring the reliability and
efficiency of regional energy systems in the North; Institute for
Socio-Economic & Energy Problem of the North of Komi Science
Centre of the Ural Branch of the Russian Academy.

e Transport system with two-way levitation of modules moving relatively regarding the arch test elephade



U® UL Komu HL
YpO PAH
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YpO PAH

MC3M3NC ®ULl Komm HL|
YpO PAH

WHcTutyT hmsnonormn Kommu HayuHoro ueHTpa Ypanbckoro otaenenus Poccuitckoin

dKajeMUUn HayK

50, yn. llepsomatickas, Colkmoigkap, Pecny6nuka Komu, Poccust, 67982 Ten./ipaxc: +7 (8212) 24-00-85. E-mail: office@physiol.komisc.ru. Catim: vk.com/club150480537

OcHoBHble HanpaeneHus pesTenbHocTu: [pumeHeHwe wHTe-
rpaTMBHOrO MOAXOfA B aHanM3e MOJEKYNApHbIX MPOLEeccoB
U WX PEryasauuM y KMBbIX CYyLECTB Ha pa3HblX 3Tanax 3BO-
AOUMM M NpK ajanTaLnuy OpraHW3Ma 4YenoBeKa W XWUBOTHBIX
K MEHSAIOWMUMCSA YCNOBUAM CPefbl 0OUTAHUA U IKCTPEMANbHbIM
BO3feiicTBMAM. Pusnonornyeckne MexaHu3Mmbl AeATENbHOCTU
BUCLiepanbHbIX cucTemM. MonekynspHble U KIeTOYHble OCHOBbI
3NeKTPOU3NO0N0rN U TeMOANHAMUKMN. IBONIOLIMOHHAS, IKONO-
rnyeckas U3MONOTus, CUCTEMBI XU3HeobecneyeHUs 1 3au-
Thl Yyenoseka. MexaHM3Mbl afanTaLin YenoBeKa U XWUBOTHbIX
K ycnosusm CeBepa. MexaHW3Mbl OCTPOI U [ONTOBPEMEHHOM
afanTauun OpraHu3Ma U ero CUCTeM K npepenbHbiM (usmnye-

CKMM Harpy3kam, [eNCTBUIO HU3KUX Temneparyp, rMnoKcuu
M KOMMNJEKCY 3KCTpeManbHbIX GaKTOPOB BHelWHei cpedbl. Xpo-
Hobuonorus yenoseka Ha Cesepe. MonekynsipHbIe MEXaHU3MbI
KNneTouHoi AnddepeHUMpoBKY, UMMYHUTETA W OHKOreHesa.
Ousnonorus U GUOXMMUA MUKPOOPraHWU3MOB. MonekynsipHas
W KNeToyHas OMONOrMs, TEOpPeTUYeCKUe OCHOBbI KNETOUYHbIX
TeXHONOrMi, GuonHxeHepus, npoteomuka. Kpuodusuonorus
kpoBu. CTpyKTYpa 1 hyHKLMUM GUOMONEKYA U HALAMONEKYASPHbIX
Komnnekcos. CTpyKTypa 1 hrU31onornyeckas akTMBHOCTb yrie-
BOACOAEpKaWMX Guononumepos. PyHAAMEHTaNbHbIE OCHOBbI
6uotexHonornu. buotexHonorus nonydeHus hbU3MoNOrMYECKM
aKTUBHbIX COEAMHEHUI 1 GuoMaTepuanos.

e Yempolicmso 015 onpedenieHus yposHs KOOPOUHAYUU OBUXeHU( y cnopmcmeHos — KoopouHumemp «Esdokumosax

WHCTUTYT counanbHO-3KOHOMMYECKUX U IHepreTuyeckux npobnem Cesepa Komu HayyHoro
ueHTpa Ypanbckoro otaeneHnus Poccnitckon akageMumn Hayk

26, yn. KommyHucmuyeckas, Colkmeiskap, Pecny6nuka Komu, Poccus, 167982 Ten. / gpaxc: +7 (8212) 24-42-67. E-mail: iespn@ksc.komisc.ru. Catim: www.iespn.komisc.ru

OCHOBHble HanpaBneHus Hay4yHoil pesTenbHocTu: [emorpa-
(w5, IKOHOMUKA HAPOLOHACENEHMUs, COLMAnbHas MONUTUKA
B CeBepHbix paitoHax Poccuu; Crpaterus pa3BuTus U pasme-
LWEeHUA NPOU3BOANTENLHBIX CUMI, NPUPOJHO-PECYPCHAS IKOHO-
MWKa, MHAMKATUBHOE MAaHUPOBAHUE U MOHUTOPUHT Pa3BUTUS

X03ACTBA CEBEPHbIX PErnoHoB; CuCTeMHble WcCnefoBaHUsA
3HepreTukun paitoHos CeBepa, Teopusa n MeTofbl 0becneyeHus
HaAEKHOCTU U 3DDEKTUBHOCTU PErMOHANIbHBIX IHEPTOCUCTEM
B ycnosusx Cesepa.

° 7}JchnopmHaﬂ cucmema c aB_yXCfﬂOpOHHEUv nlesumayuel Moayﬂeﬁ, nepemeuwjaemMmbiX omHocumeJsibHoO 3Ccmakaosl apo4Hoco muna
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Institute of Biology of Komi Science Centre of the Ural Branch of the Russian Academy
28, st. Communist, Syktyvkar, Russia, 167982. Tel .: +7 (8212) 24-11-19. Fax: +7 (8212) 24-01-63 E-mail: directorat@ib.komisc.ru Web :: https://ib.komisc.ru

The main research areas of the institute: Study of the
population, species and coenotic diversity and resources
of the plant and animal world; problems of monitoring and
conservation of biodiversity; Study of the structure, functions,
dynamics and productivity of ecosystems of taiga and tundra
biomes; Identification of the biological effects of ionizing
radiation and other physico-chemical factors on cells,

organisms and natural ecosystems; problems of radiation and
environmental genetics, genetics oflife expectancy and aging;
The study of adaptation and reproduction of plants of natural
flora and introducers in cold climates. The mechanisms of
regulation and integration of physiological processes in plant
systems of different levels. Biotechnological basis for the
conservation and rational use of biological resources.

e Resource assessment technology of reindeer grazing lands by spectrozonal satellite data

Institute of Agrobiotechnology of Komi Science Centre of the Ural Branch of the

Russian Academy

27, st. Rucheynaya, Syktyvkar, Russia, 167023 Tel: + 7 (8212) 31-95-03, Fax: +7 (8212) 31-95-03. E-mail: nipti@bk.ru. Web: agri-komi.ru

The purpose and subject of the Institution’s activities
is to conduct fundamental, search and applied research,
development work, introduce the achievements of science and

best practices aimed at gaining new knowledge in the field of
agriculture (AIC), contributing to its technological, economic
and social development.

e New potato varieties. creation of a selection and seeding center

Institute of Ecology and Genetics of Microorganisms, Ural Branch of the Russian
Academy of Sciences, Perm Federal Research Centre
13, Golev Str,, Perm, Russia, 614081 Tel.: +7 (342) 280 8114, Fax: +7 (342) 280 9211. E-mail: info@iegm.ru. Web: www.iegm.ru

General direction of the scientific-research work complies
with the status determined by the decisions adopted by
the Presidium of the Russian Academy of Sciences and the
Ural Branch of the Russian Academy of Sciences since the
organization of the institute, namely the development of the

fundamental issues in general biology, ecology, and genetics of
microorganisms. In 1990 the scientific subjects of the Institute
was supplemented with the investigations in experimental
and ecological immunology. Last years were marked with the
intensive developmentsin molecular biology and biotechnology.

®  Method of biodegradation of the pharmaceutical pollutant drotaverine hydrochloride



HCTUTYT
ATPOBMOTEXHOMOT A
UL Komm HLY
YpO PAH

WUHcTuTyT 6uonormm Komn HayuHoro LieHTpa Ypanbckoro otaeneHms Poccuidickoii akageMmum Hayk
28, yn. KommyHucmuyeckas, Colkmoigkap, Poccus, 167982. Ten.: +7 (8212) 24-11-19, ¢pakc:+7 (8212) 24-01-63 E-mail: directorat@ib.komisc.ru. Cadim:: https://ib.komisc.ru

OcHOBHble HanpaBieHust UCCNe[oBaHNi UHCTUTYTA: Wiccnegosarue
NONYASILMOHHOTO, BUFOBOTO U LEEHOTUYECKOTO pasHooGpasus U pe-
CYPCOB PACTUTENLHOTO U XKMBOTHOTO MUPA; NPOGEMbI MOHUTOPUHTA
1 coxpaHeHus G1opasHoobpasus; M3yueHune CTpYKTYpbI, ByHKLMIA,
IMHAMUKW W NPOAYKTUBHOCTU 3KOCUCTEM TAEXHOMO W TYHAPOBOrO
61oMOB; BblfBNeHME GMONOMMYECKOTO AENCTBUA UOHW3UPYIOWErO
U3NYYEHUs U APYrUX (BU3MKO-XUMUYECKMX (HAaKTOPOB HA KIETKH,

OpraHU3Mbl U MPUPOAHbIE 3KOCUCTEMBI; NPOGAEMbI PAAUALIMOHHOM
1 3KONOMMYECKON FEHETUKM, FeHETUKN NPOAOIKUTENLHOCTU KNU3HY
U cTapenus; M3yyeHne agantaumm 1 penpoayKuMu pacteHuit npu-
POAHOM (GNOPbI 1 UHTPOAYLEHTOB B XOSIOAHOM KuMare, MexaHn3mbl
perynsiuMm 1 uHTerpaumu GU3MONOrMYecKUx NpoLeccoB B pacTu-
TeNbHbIX CUCTEMAX Pa3HOro YPOBHs. BuotexHonornyeckme ocHoBbI
COXPaHEeHMs W PaLyoHaNbHOTO UCMONb30BaHWs GUOPECYpPCoB.

e TexHoso2us pecypcHoli oyeHKU nacmouLyHbIx y200uli cesepHo20 01eHs N0 CNeKMPO30HAIbHbIM CNYMHUKOBLIM OaHHbIM

WHcTuTyT arpobuotextonoruit Komu HayuHoro weHTpa Ypanbckoro otaenenus Poccuiickoit

dKaeMnn HayK

27, yn. Pyveiinas, Colkmoigkap, Poccus, 167023 Ten.:+7 (8212) 31-95-03, cpaxc: +7(8212) 31-95-03. E-mail: nipti@bk.ru. Catim: agri-komi.ru

Lle}'IbIO M npegMmeTom AeAaTenbHOCTH yqpemp,eH ua ABNAETCA Npo-
BefeHue beHD,aMEHTaJ'IbeIX, NOUCKOBbLIX U NPUKNAAHbIX Hay4-
HbIX MCCNef0BaHUM, ONbITHO-KOHCTPYKTOPCKNX pa60T, BHefpe-
HUe [OCTUXEHUN HayKu M nepefoBoro onbiTa, HanpaBJeHHbIX

Ha MONyYeHue HOBbIX 3HAHWA B Cepe arponpoMbILIEHHOO
komnnekca (AMK), cnocobcTByIOWMX €r0 TEXHOIOMUYECKOMY,
3KOHOMUYECKOMY W COLMaNbHOMY Pa3BUTHIO.

® Hoseble copma Kapmod)eﬂﬂ, co30aHue CeﬂeKuUOHHO-CeMeHOBO@‘leCKOZO yeHmpa

WHCTUTYT 3KONOrMmM 1 reHeTMKU MMKpOOpraHu3moB Ypanbckoro otaeneHms Poccuitckon aka-
pnemum Hayk, lepmckuin hegepanbHblil UCCNE[0BATENIbLCKUN LEHTP
13, yn. [onega, llepm, Poccus, 614081 Ten.: +7 (342) 280 8114, paxc: +7 (342) 280 9211. E-mail: info@iegm.ru. Catim: www.iegm.ru

06Lee HanpaBneHKe Hay4YHO-UCCNIEA0BATENbCKUX PaboT cOOT-
BETCTBYET npodunio, onpefeneHHomy pelwernuamu Mpesnany-
ma PAH v Yp0O PAH npu opraHusaumm MHCTUTYTa - pa3paboTka
(yHAaMeHTaNnbHbIX Npobnem obueit 6uonorum, 3KoAOrUM 1 re-
HeTukn MukpoopraHuamoBs. C 1990 roaa B Tematuky MHcTuTyTa

ObINN BKNIOYEHbl MCCNef0BaHNA B 0611aCTU 3KCNEpPUMEHTANb-
HOW M 3KONOTMYeCKOM WMMYHONOrMM. 3a nocnepHue rofbl
MHTEHCMBHO Pa3BMBAIOTCA PaboTbl B 06/aCTU MONEKYNAPHOI
61onorum U GUOTEXHONOTUN.

e  (nocob buodezpadayuu OpomasepuHa - papmMnoaoOMaHma epynnsi 06e360usawWux cpedcms

A
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Perm State University

15, Bukireva Str,, Perm, Russia, 614990 Tel.: +7(342) 239-64-35, Fax: +7(342) 237-16-11. E-mail: info@psu.ru. Web: www.psu.ru

The Perm state University development programme «Rational
nature management: technologies of forecasting and
managing natural and socio-economic systems» focuses
on priority issues of technologies of forecasting and
managing natural and socio-economic systems on which the
University is on aleading position in the Russian Federation.
Program implementation is carried out within 4 scientific-
educational complex (NOC): Technologies of exploration and

development, forecasting and management of georesources
and geosystems; Modeling and control of physical and
chemical processes, the development of technology; High
technology control of living systems; Forecasting and
management of processes of socio-economic development
of the countries and territories on the basis of modern
information technologies.

e Sustainable strategy for the rehabilitation of hydrocarbon contaminated areas based on the concept of waste exchange

Belgorod State University

85, Pobedy St., Belgorod, Russia, 308015 Tel.: +7 (4722) 30-12-11, Fax: +7 (4722) 30-10-12. E-mail: Info@bsu.edu.ru. Web: www.bsu.edu.ru

BSU is listed for the third year in a row among TOP-100
universities of Shanghai Ranking’s Global Ranking of Academic
Subjects 2018 in Metallurgical Engineering (position 76-100).
According to the results of the institutional ranking 2019 Times
Higher Education World University Rankings BSU occupied
position 801+. More than 50 research centers andlaboratories
conduct research in the field of nanotechnologies, radiation
physics, IT, andliving systems.

e The technology of creating porous bioactive
nanostructured coatings on the surface of elements of
endoprostheses of the hip and knee joints from titanium
alloys

e Development of technology for producing homogeneous
welded joints from aluminum alloys by friction stir
welding

The priority development areas of BSU: advanced technology
for development and synthesis of industrial-use nanomaterials;
nanotechnology and nanomaterials for Biology, Medicine
and Pharmacology; application of satellite, geographical,
information and communication technologies for efficient and
sustainable land management aimed at social and economic
development; issues arising from human development, social
progress and scientific advances.

e The method of obtaining new layered structural metal
materials by surfacing method for petrochemicals and
high-speed vehicles operating in extreme operating
conditions

e Digital portable camera for panoramic photography

e UV-band digital communication module



1876

MepMcKui rocynapcTBEeHHbI HALMOHANbHbIW MCCNEA0BATENIbCKUI YHUBEPCUTET
15, yn. bykupesa,llepmo, Poccus, 614990 Ten.: +7 (342) 239-64-35, dhakc: +7 (342) 237-16-11. E-mail: info@psu.ru. Caiim: www.psu.ru

Mporpamma passutus NIHNY «PaunoHanbHoe npupopononb3o-
BaHWe: TEXHONOTUM NPOrHO3WPOBAHWA U yNpaBNeHUs NpUpoS-
HbIMW W COLMANbHO-3KOHOMUYECKUMU CUCTEMAMUY» COCPEOTO-
YeHa Ha NPUOPUTETHBIX BONPOCAX TEXHONOTWiA NPOrHO3MPOBAHMUA
1 yNpaBAeHns NPUPOLHBIMU U COLMANBHO-3KOHOMUYECKUMU CH-
CTeMaMmu, N0 KOTOPbIM YHUBEPCUTET HAXOAUTCA Ha NUANPYIOLMX
nosuumsax B Poccuitickoit ®epgepauuun. Peanusaums nporpammbl
npeanonaraeTcs B paMKax 4 Hay4Ho-06pa3oBaTesibHbIX KOMMeK-

coB (HOK): TexHonorum n3y4eHus, 0CBOEHMSA, NPOrHO3MPOBaHNA
1 ynpaBfeHus reopecypcamn u reocuctemamu; MogenuposaHue
¥ ynpasneHve GU3NYECKUMU U XUMUYECKUMU NpoLieccamu, pas-
BUTUE TEXHONOTWIA; HayKOEMKME TEXHONOMMM YNIPaBAEHUs XUBbI-
MW cuctemamu; lMporHosnposaHue W ynpasneHune npoleccamu
COLMANBHO-3KOHOMUYECKOTO Pa3BUTUA CTpaH W Tepputopuit
Ha OCHOBE COBPEMEHHbIX MHOPMALIMOHHBIX TEXHONOMUA.

e Yemoliyusas cmpameaus peabunumayuu 3azpsi3HeHHbIx y2neso0opodamu meppumopuli Ha 0CHOBe KOHUenyuu obmeHa omxodamu

benropopackuii rocynapCTBeHHbIN HALMOHANBHbIN UCCIEA0BATENIbCKUIA YHUBEPCUTET
85, yn. llo6edsl, beneapod, Poccus, 308015 Ten.: +7 (4722) 30-12-11, gpakc: +7 (4722) 30-10-12. E-mail: Info@bsu.edu.ru. Caiim: www.bsu.edu.ru

HUY «benlY» tpetnit rog Bxoput B TOM-100 nyywux By3oB
mupa LLlanxaiickoro npegmetHoro perituHra ARWU-2018 no Ha-
npasneHuio «MeTannypruyeckuii UHKUHUPUHT». Mo pesynb-
TaTaM BEAYLEro WHCTUTYLMOHaNbHOro peiTurra 2019 Times
Higher Education World University Rankings HUY «benl¥Y»
3aHsn nosuumio 801+. Ha Gase Gonee 50 HayyHbIX LEHTPOB
u nabopatopuii NPOBOAATCA UCCNefoBaHUA B 061aCTU HaHo-
TEXHONOrniA, pagnaunoHHoi dusuku, UT, KuBbIX cucTem.

e TexHonoaus cO30GHUS NOPUCMbIX GUOGKMUBHBIX HAHOCMPYK-
MypHbIX NOKPLIMUL HA NOBEPXHOCMU 3/1eMeHmMo8 3HAoNPo-
me308 ma3obedpeHHO20 U KOJIeHHO20 Cycmasos u3 muma-
HOBbIX CN/IABOB

®  Paspabomka mexHon02UU NosyYeHus 00HOPOOHbIX CBAPHBIX
coeduHeHul U3 aNIOMUHUEBbIX CNIABOB8 MemodoM CBAPKU
mpeHuem ¢ nepemelLuBaHUEM

MpuoputetHble Hanpasnenus passutua HNY «benlY»: Hayko-
eMKMe TEXHONOMMMU CO3faHuA U 06paboTKM HaHOMaTepuanos
TEXHWYECKOro Ha3Ha4yeHMa; HaHOTEXHONOTMM U HaHOMaTepua-
Nkl B GUONOrMK, MeAuLNHe U hapmMaLmn; KOCMUYECKUE, FeOnH-
(hopMaLMOHHble U MH(POPMALMOHHO-TENEKOMMYHUKALMOHHbIE
TexHonorm 3p@eKTUBHOro ynpaBaeHns YCTOAYMBLIM COLM-
aNbHO-3KOHOMUYECKUM Pa3BUTUEM TEPPUTOPUIA;  YenoBek,
o61ecTBo, HayKa: Npo6nemMbl U NepCneKTUBLI Pa3BUTHSA.

®  (noco6 nosydeHUs HOBbIX CAOUCMbIX KOHCMPYKUUOHHBIX
Memasnnuyeckux Mamepuanos Memooom HanaasKu 0Jis u3oe-
Juli Heghme2azoxuMuU U BbICOKOCKOPOCMHO20 MpaHcnopma,
pabomarouyux 8 SKCMPEMasbHbIX YCA0BUAX IKCNAYaMayuu

®  ugposas nopmamusHas Kamepa 015 NAHOPAMHOU CbeMKU

e [lugpposoli modyns cesA3u YP-OuanazoHa
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Didactic Systems

5, Vnukovskaya ulitsa, Odintsovo, 143005 Russia. Tel./Fax.: +7 (495) 229-11-17. E-mail: sale@disys.ru. Web: www.disys.ru

«Didactic Systems» — a developer, manufacturer and supplier
of educational and laboratory equipment and materials
for all levels of professional and technical education.
Provides a full cycle of work with teaching and laboratory
equipment from the development of equipment to the
training of teachers using it in the classroom. Our company
has developed educational equipment and a program of
training for specialists in mechatronic systems. This product

e Kit «Fundamentals of mechatronics»

e Mechatronic unit «Sorting components by type of materialy
e  Mechatronic unit «Orientation of components»

Ivanovo State Power University

integrates the elements of the various systems: me- chanical,
hydraulic, pneumatic, electrical, electronic, software and
etc. Regardless of the level of education the process of
learning must go sequentially from primary stage in which
we study the structure and operation of the individual
compo- nents of mechatronic systems, and further, to the
practical development of the whole mechatronic system as
an integrated all-in-one.

e (Computerized low-amperage arc welder simulator Gefest-1M
e [athe with «active vision» system»

34, Rabfakovskaya st., Ivanovo, Russia, 153003 Tel.: +7(4932) 269-999, Fax: +7(4932) 385-701. E-mail: office@ispu.ru.. Web: www.ispu.ru

Today ISPU holds one of theleading positions in the region in
terms of quality of education and research. ISPU is an important
educational, scientific and manufacturing center with more
than 7000 students, which includes 9 faculties (they are:
thermal power engineering, electromechanical, electrical power
engineering, computer and information technology, physical-
engineering technology, economic and management science,
distance education, foreign experts training and teacher

e Digital voltage transformer 110 kV
e Digital instrument transformers current and voltage 6-110 kV

training faculties). ISPU has a total staff of 450 professors, of
whom 57 professors are Doctors of science and 279 professors
are Candidates of science.

ISPU offers training of Bachelors and Masters in 44 areas of
education in full-time and extra-mural forms of instruction.

e Multifunctional system based on digitals instrument transformers for digital substation



Ounaktuyeckune Cucremsl

5, yn. BHykosckas, 00uryoeo, Poccus, 143005. Ten./Qakc: +7(495)229-11-17. E-mail: sale@disys.ru, Web: www.disys.ru

«Aupaktnyeckue Cuctembl» — paspaboTyuK, NPOM3BOAMTENb
M MoCTaBWWMK yyebHO-nabopaTopHOro 060OpyAOBaHMA U MeTo-
AWNYECKUX MATepuanoB s BCeX YPOBHEH NpodeccuoHanbHoro
TexHUYecKoro obpazoBaHus. KomnaHueii paspabotaHa nporpam-
Ma 0by4eHus W NuHeiKa y4e6HOro 06opyaoBaHNS, NpeaHasHa-
YeHHas [ANs MOATOTOBKM CMELManucToB MO NPOEKTUPOBAHMIO
W 3Kcnayataumum MawnH (NpubopoB) Kak LenbHOro 00bEKTa, T. €.
Cnewuanu CToB MO MeXaTpOHHbIM cucTeMaM. B gaHHOM AnHeiiku

®  Komnnekm «OcHOBbI MEXAMPOHUKU»

e MexampoHHbili modynb «Copmuposka demaneli no muny ma-
mepuana»

®  MexampoHHbili MOOynb «OpueHmayus demaneli»

NPOAYKLUM UHTErPUPOBAHbI 31€MEHTbI Pa3INYHOM NPUPOabI: Me-
XaHUYeCcKue, TMAPABANYECKNE, THEBMATUYECKUE, 3EKTPOTEXHN-
yeckue 1 T. n. MoAroToBKa MAET NOCNe[0BaTENbHO OT HaYaNbHOM
CTafiMu, Ha KOTOPOIA M3y4aeTcs YCTPOICTBO M paboTa OTAENbHbIX
KOMMNOHEHTOB MeXaTPOHHBIX CUCTEM, U [ianee, K NpaKTUYyecKomy
OCBOEHMIO BCEWl MEXATPOHHOW CUCTEMbI KaK MHTErPUPOBAHHOMO
uenoro.

e  ManoamnepHsbili Oy2080l mpeHaxep csapujuka momc «le-
ecm-1m»
®  ToxapHsbIli cmaHok ¢ cucmemoli «active vision»

MNBaHOBCKMK 7 rocyp,apCTBeH HbIi 3HepreTMtIECKVIi"1 yHM BepCVITET umeHu B.WU. JleHnHa
34, yn. Pabgpakosckas, Nearoso, Poccus, 153003 Ten.: +7(4932) 269-999, dakc: +7(4932) 385-701. E-mail: office@ispu.ru. Caiim: www.ispu.ru

B HacToawee Bpems UMY 3aHnmMaeT ogHy M3 NUAUPYIOLLNX NO-
3WLMIA B permoHe no Ka4yecTsy 06pa3oBaHuUs U YPOBHIO Uccne-
JoBaTeNnbCkux pabot. UMY — 310 KpynHblii 06pa3oBaTeNbHbIi,
Hay4YHbI U NPOU3BOLCTBEHHBIN LEHTP, B KOTOPOM 00yy4aloTcs
Gonee 7 ThICAY CTY[EHTOB; BKAOYaeT B cebs 9 daKynbTeTos
(Tenno3HepreTUYecKunit, 31EKTPOMEXaHUYECKNiA, 3INEKTPO3-
HepreTuyeckuit, MHHOPMATUKN U BbIYUCAUTENbHON TEXHUKM,
WHXEHEPHO-(QU3NYECKNIA, IKOHOMUKM W yNpaBieHMUs, 3a0uy-

®  [ugposoli mpaHcopmamop HanpsxeHus 110 kB.

HOro 06y4yeHUs, N0 NOAFOTOBKE MHOCTPAHHBIX CMELUANNUCTOB,
noBblWeHMA KBanubukauum npenoaasateneit). B UMY pabo-
TatoT 450 npenogasarenei, cpean KoTopbix 57 JOKTOPOB Hayk
u 279 kaHaupaToB Hayk. B UMY npoussoputca noprotoska
CneuuanucToB No NporpamMmam Gakanaspuarta u MarucTparypbl
no 44 0bpa3oBaTebHbIM HAaNpaBAeHUAM MO OYHOI U 3a0YHOIA
thopmam obyueHus.

®  Jugpposoli KOMOUHUPOBAHHBIL MpaHcopmamop HanpsxeHus u moka 6(10) KB.
e  SV-Monitor, InemeHm mynbmugpyHKYUOHANLHOU cucmembl 014 YUPPOBbIX NOOCMAHYUL
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METM PAH Institute for Design-Technological Informatics of the Russian Academy of Sciences

18/1A, Vadkovsky Pereulok, Moscow, 127055, Russia. Tel.:+7(499) 978-49-02, Fax:+7(499) 973-12-96, E-mail: ship@ikti.ru, Web: www.ikti.ru

]

CTAHKNH

MOCKOBCKWi [OCYAAPCTBEHHBIA
TEXHOJIOTYECKMA YHUBEPCHTET

The main purpose and the subject of the Institute’s activity is to
conduct fundamental, exploratory and applied researches, aimed
to obtaining and practical introduction of new knowledges in
the field of: mechanical engineering, the nanosystems industry;
information and telecommunication systems; life sciences
(medicine); mechatronics and its interdisciplinary application,
other formed and emerging relevant areas in science.

The main directions of activities of the Institute: automation
systems, CALS - technologies (technologies for information
support of productlife cycle processes), mathematical models and
methods for studying of complex control systems and processes, the
fundamental problems of the social dynamics of complex high-tech
industries; global and integrated information and communication
systems and networks, information technologies, fundamental

e Intelligent switching devices to improve the reliability of electric
power transmission lines
e Multilayer-composite multicomponent superlattice modifying

and applied problems of creating a distributed information-
computing environment of complex high-tech industries;
fundamental problems of cognitive-oriented technologies of
representation and processing of design and technological
knowledge, mathematical modeling and information processes in
production and technological systems of mechanical engineering;
development of scientific principles and basic elements of
evolution of machine-tool construction, mechatronics and other
engineering sciences; the creation of promising designs, materials
and technologies in machine building and instrument making,
medicine, biology, and other related interdisciplinary fields;
theoretical foundations and basic principles of nanometrology in
technical systems, bases for producing nanocomposite materials,
nanostructured multilayer composite coatings.

coatings for a wide range of applications
e Predictive analysis and forecasting system of technical
condition of equipment

Moscow State University of Technology «STANKIN»

1, Vadkovsky Pereulok, Moscow, 127055, Russia. Tel: +7 (499) 973-30-66, Fax: +7 (499) 973-38-85; E-mail: rector@stankin.ru; Web: www.stankin.ru

MSTU «STANKIN» is one of theleading technological universities
of the Russian Federation, largely determining the sustainable
innovative development of high-tech industries of the Russian

e Integrated system of operational management of production
Phobos «

e Gamma of domestic universal technological robots for mass
automated production of civil engineering products

e (oordinate displacement system and software and software
support of a submicron precision coordinate measuring
machine for machining precision parts of complex shape

e Universal intelligent diagnostic systems for CNC machining
equipment

e (ontrol system «Perspectivex»

industry. In terms of funding research activities, the university
has one of the highest rates among Russian universities.

e Flectrical discharge machining technology of industrial
ceramics for high processing speeds and quality of surface
layer

e Selective laser melting technology of powder materials with
redistribution of laser beam energy in the spot for increased
productivity and quality characteristics of manufactured
metal products



MOCK HHbIV
TEXHOJIOTYECKMA YHUBEPCHTET

METU PAJ VHCTUTYT KOHCTPYKTOPCKO-TEXHONOTMYECKON HGOopMaTUKN PocCMICKOi akapeMum HayK

18/1A, Badkosckuti nepeynok, Mockea, Poccus, 127055. Ten.:+7(499) 978-49-02, dpakc:+7(499) 973-12-96, E-mail: ship@ikti.ru, Calim: www.ikti.ru

Llenbio n npeametom peatensHoctn WHCTUTYTa ABAAETCA npoBefeHne
(hyHAAMEHTANbHbIX, MOUCKOBBIX 1 MPUKNAAHBIX HAY4HbIX MCCNEA0BaHWIA,
HanpaBieHHbIX Ha MOJy4YeHne 1 NpaKTUyecKoe BHe[pPeHe HOBbIX 3Ha-
HWIA B 06NACTU: MALIMHOCTPOEHWS, UHAYCTPUM HAHOCUCTEM; UHGOpPMA-
LIMOHHO-TENEKOMMYHUKALIMOHHBIX CUCTEM; HayKU O KM3HU (MEANULMHA);
MeXaTPOHMKM 1 ee MEeXAUCLMMINHAPHOTO NPUMEHEHMS, UHbIX CHopMU-
POBaHHbIX 1 (HOPMUPYIOLLMXCA aKTYa/IbHbIX HAaNpaBNeHUit B HayKe.

OcHoBHble HanpaBneHus featenbHocT IHCTUTYTa: cucTeMmbl aBTomMaty-
3aumu, CALS-TexHonornmn (TexHoNOrMM WHGHOPMALMOHHON MOAREPHKKM
NPOLIECCOB U3HEHHOrO LMKNA W3AENuit), matematnyeckue Mofenu
1 METOfibl MCCNIe0BAHNA CNIOXHBIX YNPABAAIOWMX CUCTEM W NPOLIECCOB,
(hyHpameHTanbHble NPoBAeMbl COLMOANHAMUKM CIIOXKHBIX HAYKOEMKNX
NPOU3BOACTB; MOBaNbHbIE 1 MHTETPUPOBAHHbIE UH(OPMALIMOHHO-KOM-
MYHWMKALMOHHbIE CUCTEMbl U CETW, WH(OPMALMOHHbIE TEXHONOMH,

®  lHmeiekmyasibHble KOMMYMAUUOHHbIe annapamsi A/is NoBbILLIEHUS
HadexHocmu Mazucmpasiel IuKuC 3nekmponepeday
®  MHO200T0UHO-KOMNO3ULUOHHBIE MHO20KOMIOHEHMHbIE CyneppeLLemya-

(yHAaMeHTanbHbe U NpUKNAAHbIe NpoGaemMbl CO3AaHUA pacnpeseneH-
HOM MH(bOPMALMOHHO-BBIYUCIUTENBHOI CPEfbl CIIOXKHBIX HAYKOEMKMX
NpOW3BOACTB; (yHAAMEHTaNbHbE NPOGAEMbI KOTHUTUBHO-OPUEHTUPO-
BaHHbIX TEXHOIOMMIA NPeACTaBAeHUS U 06PaBOTKI KOHCTPYKTOPCKO-TeX-
HOMOTUYECKUX 3HAHWIA, MaTeMaTUYecKoe MOAENUPOBaHUe U UH(pOpMa-
LIMOHHBIE MPOLIECChI B NPOMU3BOACTBEHHBIX 1 TEXHONOTUYECKNX CUCTEMAX
MaLLMHOCTPOEHUS; Pa3paboTka Hay4HbIX OCHOB W 6A30BbIX 3NEMEHTOB
Pa3BUTUS CTAHKOCTPOEHUS, MEXATPOHUKU W UHbIX UHXEHEPHBIX HayK;
co34aH1e NepPCreKTUBHBIX KOHCTPYKLMIA, MaTepuanos U TeXHONOMMi
B MALLWHO- 1 NPUGOPOCTPOEH M, MELNLUHE, GUONOTUM M UHBIX CMEXHBIX
MEXANCUMMNMHAPHBIX 00NacTAX; TeopeTUyeckue OCHOBbI W 6Ga3oBble
NPUHLMMbI HAHOMETPOJIOMMM B TEXHUYECKUX CUCTEMAX, OCHOBbI MOJyye-
HWA HAHOKOMMO3WTHBIX MAaTepPUaNoB, HAHOCTPYKTYPUPOBAHHBIX MHOrO-
CNNOIHO-KOMMO3ULMOHHBIX MOKPBITHIA.

Mble MOOUGUUUPYIOLLLIE NOKPLIMUS LULPOKO20 CNeKMpa NpUMeHeHUs!
o [IpeduKkmusHasi CUCMEMa GHA/IU3A U NPORHO3A MEXHUYECKO20 COCMOS-
Hus 060py0oBaHus

MocKoBCKUI rocyaapcTBeHHblit TexHonormyeckmnin yausepcuter «CTAHKUH»
1, Baokoscxuti nepeynok, Mockaa, Poccust, 127055. Ten: +7 (499) 973-30-66, gpakc: +7(499) 973-38-85, E-mail: rector@stankin.ru; Caiim: www.stankin.ru

MITY «CTAHKWH» sBnsetca ofHUM U3 BefyLMX TEXHONOTUYECKUX
yHuBepcuTeToB Poccuiickoit Pepepalinm, BO MHOTO onpepensitoLmum
YCTOMYMBOE MHHOBALMOHHOE Pa3BUTUE BbICOKOTEXHONOTMYHbBIX OT-

®  /lHmez2pupoBaHHas cucmema onepamusHo20 ynpasaeHus npo-
uzsodcmsom «P0b0C»

® [amMma omeyecmBeHHbIX YHUBEPCA/IbHbIX MEXHOM02UYeCcKUX
po6omos 0/15 MACCOBbIX ABMOMAMU3UPOBAHHbIX NPOU3BOOCMB
2paxdaHcKol MawuHocmpoumenbHol npodyKyuu

e VHusepcasbHble uHMeneKmyanbHsle OuazHoCmuyecKue Kom-
nnekcel 015 MexaHoobpabamslgatoujeeo 06opydosaus ¢ Y1y

e Cucmema KOOPOUHAMHbIX NepeMelyeHuU U NPoO2pamMmHo- Mame-
mMamuyeckoe obecneyeHue KOOPOUHAMHO-U3MEPUMEb MALIU-
Hbl CYOMUKPOHHOU moYyHocmu 0N MexaHuyeckol ob6pabomku

pacneit poccuitckoit npombiwneHHocTu. Mo obbemam huHaHCUpo-
BaHUA Hay4HOW [EeATEeNbHOCTU YHUBEPCUTET UMEET OfUH M3 CaMblX
BbICOKMX NOKa3atenei cpeau By3os Poccuu.

npeyu3suoHHbIx demaneli croxHol ¢opmsi

e (YIY «[llepcnekmusa»

e TexHOMO2UA 371eKMPO3PO3UOHHOL 06pabomKu moKonposoos-
well u dussekmpuyecKoli Kepamuku, obecneyusarwas 8bico-
Kue cKopocmb 06pabomKu U Ka4yecmso N0BepXHOCMHO20 CI0S

e  TexHoOMo2UA CelleKMUBHO20 1a3epHO20 NABJeHUS NOPOWKO-
8bIX MAMeEPUANO8 C nepepacnpedeneHuem 3Hepauu n1a3epHo20
JIy4a 8 nAMHe 013 NoBbIWeEHUSA NPoU3BOOUMeIbHOCMU U KaYe-
CMBEHHbIX XAPAKMepUCMUK U320masausaeMblx Memaniuye-
CcKux usdenudi

Yyacthukn v Paspabotku|Participant and Solutions
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Unxo

PAH

Institute of Physical Materials Science of the Siberian Branch of the Russian Academy of Sciences
6, Sakhyanova, Ulan-Ude, Republic of Buryatia, Russia, 670037.Tel.: +7 (3012) 415-863, Fax: +7 (3012) 433-224. E-mail: viuts@ipms.bscnet.ru. Web: ipms.bscnet.ru

The aim and object of activity of the Institute is to
conduct fundamental and applied research in the field
of physical materials science and related fields, generate
new knowledge about thelaws of nature that contribute
to the development technological, economic, social and
spiritual development of the Siberian Federal District and
the Russian Federation.

The main directions of activities of the Institute:

performance of fundamentalandappliedscientificresearch
in the following areas: development of new functional
materials and new technologies of their production; study
of radiophysical methods of diagnostics of natural and
artificial materials and natural environments.

e Spacious computer models of T-x-y and T-x-y-z diagrams of the ternary and quaternary systems

Institute of Problems of Chemical Physics of the Russian Academy of Sciences

1, Academician Semenov avenue, Chernogolovka, Russia, 142432. Tel./Fax: +7 (495) 993-57-07. E-mail: office@icp.ac.ru. Web: www.icp.ac.ru

The IPCP RAS is the founder of the research center of RAS in
Chernogolovka and one of thelargest andleading institutes
of the Russian Academy of Sciences.

In IPCP RAS, a unique experimental base, a testing area and
specialized premises allowing large-scale investigations
of rapid processes, combustion and explosion, nature
chemical-technological and micro-biological installations,
vivarium and a modern computer center have been created.

Pocessing of Waste by Superadiabatic Combustion
Hydrogen fuel cell

Multicopter, fuel cell-based power plant

Metal hydride hydrogen batteries

Findings of the fundamental research are widely used
in applied works, creation of new technologies and
productions.

The IPCP RAS performs of investigations in the following
fields: general problems of chemical physics, structure of
molecules, kinetics and mechanisms of chemical reactions,
chemical physics of explosion and combustion, polymer and
biological processes, chemical materials science

e FEducational interactive stand «Vanadium Redox

Battery»




Unxo

PAH

WUHcTuTyT husnyeckoro matepuanosegeHns Cubupckoro otaeneHus Poccuitckon akagemum Hayk
6, yn. CaxvaHosol, Ynan-Y03, Pecny6nuka bypamus, Poccus, 670037. Ten.: +7 (3012) 415-863, Qakc: + 7 (3012) 433-224. E-mail: viuts@ipms.bscnet.ru. Cadim: ipms.bscnet.ru

Hay4Ho-MeToAMYecKoe pyKOBOACTBO AEATEbHOCTbIO NHCTUTYTA
ocywecrensier PefepansHoe rocyaapcTBeHHoe GloKeTHoe yu-
pexpaeHune «Poccuiickas akagemus Hayk». Llenbio u npeameTom
AeATenbHOCT MIHCTUTYTa ABNsieTCA npoBefeHne hyHAaMeHTaNb-
HbIX, MOMCKOBBIX M MPUKNAAHBLIX HAy4YHbIX MCCNEQ0BaHUA B 06-
nacTu GU3MYECKOro MatepuanoBefeHUs U CMEXHbIX 061acTsaX,
MOJIy4YeHNEe HOBbIX 3HAHMI O 3aKOHAX PasBUTUA MPUPOAbI, CNO-
COBCTBYIOWMX TEXHONOTMYECKOMY, 3KOHOMUYECKOMY, COLMab-

HOMY ¥ ByX0BHOMY pa3BuTHio Cubupckoro epepanbHOro okpyra
u Poccuiickoit ®Pepgepaunn. OCHOBHbIE HanpaBeHUs AeATENbHO-
CTU: npoBefieHne QyHAaMEHTaNbHbIX, MOUCKOBbIX U NPUKNAAHbIX
Hay4HbIX MCCNEeAOBAaHUA B PaMKax roCyAapCcTBEHHOrO 3apaHus
no cnegyloWMM HanpasieHUsiM: pa3paboTka HOBbIX (HYHKLMO-
Ha/bHbIX MaTepuanoB W MOKPbLITUIA, HOBbLIX TEXHONOTWIA UX MO-
Jly4eHnsa; n3ydeHue papnodu3nNYecKnx MEeTOf0B [UATHOCTUKK
NPUPOAHbIX M UCKYCCTBEHHBIX MaTEPUanoB 1 Cpea.

e [IpocmpaHcmeeHHble KoMNbIoMepHbie MoOenU T-x-y U T-x-y-z duagpamm cocmosiHus MPOLiHbIX U YemBepHbIX cucmem

WHcTuTyT Nnpobnem xumuyeckon thusnkm Poccuickoii akagemmn Hayk

1, npocnekm Axkademuka CemeHo8a, YepHozonoska, Poccus, 142432. Ten./@akc: +7 (495) 993-57-07. E-mail: office@icp.ac.ru. Catim: www.icp.ac.ru

NNX® PAH sBnsetcs yypeautenem HayyHoro ueHtpa PAH
B YepHOrosoBKe 1 OfHOr0 U3 KPYMHENWNX 1 BeAYLWMUX UHCTK-
TyTOB POCCUICKOM akagemun Hayk.

B UMX® PAH co3paHbl yHUKanbHasA 3KkcnepuMeHTanbHas 6asa,
UCMbITAaTENbHbIA NOANUIOH W CNeLManu3npoBaHHble MOMeLeHus,
no3BONAIOWME NPOBOAUTL MacWTabHble WccnefoBaHUA Obl-
CTPBIX NPOLECCOB, FOPEHUA 1 B3PbIBA, MPUPOAHBIX XMMUKO-TEX-
HONOTUYECKUX U MWUKPOOMONOTMYECKUX YCTaHOBOK, BUBapus
11 COBPEMEHHOTO KOMMbIOTEPHOTO LIEHTpa.

e TexHoso2us nepepabomKu nNpOMbIL/IEHHBIX U ObIMOBbIX om-
x0008

®  BoOopoOHsIli monausHsbIl 31emeHm

e Mynbmukonmep, 3Hep20yCmMaHOBKA HA OCHOBE MONJUBHbIX

Pesynbrathl hyHAAMEHTaNbHbIX UCCNELOBAHUN LWMPOKO UCMONb-
3YI0TCA B NPUKNAAHBIX PaboTax, CO34aHUN HOBBIX TEXHONOTMIA
1 NPOU3BOACTB.

NNX® PAH npoBoauT uccnenoBaHns B cnegyowux obnacrax:
obume npobnembl XMMUYECKOi (U3UKKM, CTPOEHWUE MoneKyn,
KUHETUKA U MexaHU3Mbl XUMUYECKUX peakuuii, Xumuyeckas
du3nka B3pbIBA U ropeHus, xummnyeckas husnka nonuMepos,
Xumuyeckas dusnka 6UoNorMyeckux NpoLeccos, XMMUYECKoe
matepuanoBefeHue

3N1emeHmos

e MemannoeudpudHsie B0OOPOOHbIE GKKYMYIAMOPbI

e (06pasosamesibHblli uHMepakmusHsili cmeHd «BaHaduesas
pedokc-6amapes»
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CAMAPCKUI YHUBEPCUTET
SAMARA UNIVERSITY

Kazan National Research Technological University

68, Karl Marx, Kazan, Republic of Tatarstan, Russia, 420015. Tel./Fax: +7 (843) 231-89-42. E-mail: rus|2881@mail.ru. Web: www.kstu.ru

Today university is the largest Russian center of higher
education in technology. KNRTU offers over 150 training areas
in Bachelor's and Master’s Degree Programs.

Today Kazan National Research Technological University
unites activities in education, research and innovations. The
University comprises 16 academic and research institutes;
enrols over 25 thousand undergraduate and graduate students
from the Russian Federation and CIS countries, over 300 Ph.D.
students from Russia and other countries; employs over 300
Full Professors, Doctors of Science and over 1000 Associate
Professors and Ph.Ds.

e Drum unit for thermal modification of chopped wood

Samara National Research University

Kazan  National Research  Technological  University
international partnership network comprises 136 universities
and research organizations from 37 countries in Europe,
America, Asia and Africa. The University is one of the 8 Russian
Universities, members of Eurasia Pacific University Network
(UNINET). Research at Kazan National Research Technological
University is based on long-lasting traditions of excellence
in chemistry and technology Kazan and Russia have been
proud of thelast two centuries. There are 5 research priorities
corresponding to strategic areas of economy development in
the Russian Federation.

34, Moscow Highway Str.,, Samara, Russia, 443086 Tel.: +7 (846) 267-43-61. E-mail: nti@ssau.ru. Web: ssau.ru

Samara University trains specialists in rocket and space
engineering, aviation, radio electronics, metallurgy,
the automotive industry, the information-and-communication
industry, and other fields.

Its student body includes students from Russia, other CIS

e The system for noninvasive in vivo measurement
of hemoglobin content in blood

e Wearable device for personal telemonitoring of human
cardiorespiratory system

e Small Remote Sensing Satellite “AIST-2D”

countries, countries of Western Europe, South America, China,
Southeast Asia and Africa. University graduates are awarded
state diplomas as specialists, bachelors and masters.

The university is among the country’s leading federal
and regional innovative education institutions.

Unmanned aerial vehicles

Metal Rubber

Gas micro-chromatograph

Part samples made by selective laser melting method
Part samples made by magnetic-pulse treatment method
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CAMAPCKUW YHUBEPCUTET

SAMARA UNIVERSITY

Ka3saHcKuit HaUMOHaNbHBbIV MCCIe[0BATEIbCKUI TEXHOIOrMYECKUI YHUBEPCUTET
68, yn. K. Mapkca, Kasane, Pecny6nuka Tamapcman, Poccus, 420015, Ten./Qakc: +7 (843) 231-89-42. E-mail: rusI2881@mail.ru. Cadim: www.kstu.ru

CerogHs KHUTY - 3to kpynHeiwuit B Poccuiickoin Pegepayum
006pa3oBaTesbHbI LLEHTP XUMUKO-TEXHOOrMYECKoro npoduns
- nuaep B 0671aCTM NOArOTOBKM BbICOKOKBANMMULMUPOBAHHbIX
MHXXEHEPHbIX KagpoB MO HanpaBneHUto «XMMmuyeckas TexHO-
norus». 3geck peanusyercs 6onee 378 06pa3oBaTesbHbIX NPo-
rpamMMm BbICLIEro, CPEAHEro U [ONONHNUTENbHOTO 0bpa3oBaHus. B
By3e o6yyaercs G6onee 25 000 CTyAEHTOB U acnupaHToB u3 Poc-
CUU 1 3apyBexHbIX CTPaH.

YuebHblit npouecc BeayT 284 LOKTOPOB HayK 1 990 KaHANUAATOB
HayK. YcnewHo (yHKUMOHMPYET acnupaHTypa U [OKTOPaHTY-
pa. B By3e (yHKUMOHMPYET 14 COBETOB NO 3aluTe JOKTOPCKUX

1 KaHAMAATCKMX AuccepTauuii.

KHWUTY sBnsetcs Begywum By3oM HedTerazoxummuyeckoro 06-
pa3oBaTeNbHOro Knactepa, MHTErpupys HayanbHoe, CpefHee,
BbICWIEE U [OMOJHUTENbHOE npoteccuoHanbHoe obpasoBa-
HUE, U UHHOBALMOHHYI0 AesiTenbHocTb Pecnybauku TatapcTaH
no AaHHOMY HanpaBsieHuIo.

®  bapabaHHas ycmaHoBKa N1 MEPMUYECKO20 MOOUGULUPOBAHUS U3Me/bYeHHOL OpesectiHbl

CamapcKuit HauMOHaNbHbIN UCCNeRoBaTeNbCKMIA yHMBEpcuTeT UMeHu akagemuka C.I. Koponesa

34, yn. Mockosckoe wocce, Camapa, Poccusi, 443086 Ten.: +7 (846) 267-43-61. E-mail: nti@ssau.ru Catim: ssau.ru

CamapcKuit yHUBEPCUTET FOTOBUT CMELMANUCTOB B 061aCTU PaKeTHOM
1 KOCMUYECKOW TEXHUKY, aBuaLmW, PafMo3NeKTPOHUKK, METanyprim,
ABTOMOGMNECTPOEHMS, UH(DOPMALMOHHO-KOMMYHIUKALMOHHO OTpac/n
1 ApyrX 06nacTsx.

B Camapckom yHuBepcuTete obyyaloTcs CTyneHTsl U3 Poccuu, opyrux

o (ucmema HeUHBA3UBHOU OUEHKU KOHUEHMpayuu 2emo2nobuHa
Kposu

e [lpubop 0714 NepPCOHANbHO20 MeNeMOHUMOPUH2A napame-
mpos KapduopecnupamopHol cucmems! Yes08eka

e  Manbili Kocmudeckuli annapam OUCMAHYUOHHO20 30HOUpO-
saHus 3emau «AUCT-2[]»

ctpaH CHI, ctpan 3anagHoii EBponb, FOxHoit Amepuku, Kutas, FOro-Boc-
TOYHOM A3umn 1 AdpuKu. BbinycKHUKM YHUBEPCUTETA MONYYAKOT roCy-
[apCTBEHHbIE AUM/IOMbI CNELMANNCTOB, 6aKaNaBpoB U MArMCTPOB.
YHWBEpCUTET ABNAETCA OAHUM U3 BefyLLMX efiepanbHbIX 1 perMoHab-
HbIX MHHOBALWOHHBIX 06PA30BaTENbHBIX YUPEXKAEHMI CTPaHbI.

becnunomHsle asuayuoHHbIe KOMNAEKChI

Memannopesuna

[az08b1l Mukpoxpomamozpag

06pasybl 0emaned, u32omoseHHbIli MemodoM ceseKkmus-
HO20 /1a3epH020 Cnias/eHus
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Space Research Institute of the Russian Academy of Sciences
84/32, Profsoyuznaya Str, Moscow, Russia, 117997 Tel.: +7(495) 333-52-12, Fax: +7(495) 333-12-48. E-mail: iki@cosmos.ru. Web: www.iki.rssi.ru

i

YUPEXAEHWE POCCUVCKOW AKAIEMUV HAYK

FOCYAAPCTBEHHbIA YHUBEPCUTET
NPOMBILUNEHHBIX TEXHONOTUIA U AU3ATIHA

Yyacthukn u Paspabotku|Participants and Solutions

Appointed principal organisation for robotic space
research and exploration in the Academy of Sciences, thus
complementing manned space program.

IKI designs and builds scientific instruments for space

e Microsatellite «Chibis»

e BOKZ - The device for precise attitude control of the
spacecraft by stars

e  mBOKZ-2B - The device for precise attitude control of the

experiments, acts as principal organization for various
scientific space projects and missions, and uses the data of
space probes to deepen our understanding of space and Earth.

spacecraft by stars

e BOKZ-MF - The device for precise attitude control of the
spacecraft by stars

e SCPHOBOS

G.G. Devyatykh Institute of Chemistry of High-Purity Substances of the Russian Academy of Sciences

49, Tropinin Str., Nizhny Novgorod, Russia, 603951 Tel.: +7 (831 )462-75-85, Fax: +7(831)462-56-66. E-mail: office@ihps.nnov.ru. Web: ihps.nnov.ru

The IChHPS RAS carries out the fundamental and applied scientific
research in the field of physical chemistry and technology of

e Isotopically enriched silanes 28SiH4, 29SiH4, 30SiH4

high-purity substances and materials, inorganic, physical and
analytical chemistry as well as in adjacent fields of science.

St. Petersburg State University of Industrial Technologies and Design
4, Ivan Cherny Str,, St. Petersburg, Russia, 198095 Tel.: +7 (812) 786-57-44, Fax: +7 (812) 786-86-00. E-mail: mail@gturp.spb.ru. Web: sutd.ru

The University today is a multi-disciplinary educational complex
which includes 2 higher schools, 18 Institutes, 2 colleges and 8
University preparatory schools. At the moment the University
trains specialists at different educational levels in 249
programmes in design, engineering, the humanities, economics
and pedagogy.

Scientists of SPbSUITD carry out fundamental and applied
research, participate on a competition basis in a number of
federal and ministry scientific programmes. There are 13

research laboratories and 4 research and education centres at
the University. The University holds international, all-Russia
and regional conferences annually. The University is the founder
and publisher of three scientific journals: Design. Material.
Technology (recommended by the State Commission for Academic
Degrees and Titles); News of Higher Education Institutions.
Technology of the consumer goods industry (recommended by
the State Commission for Academic Degrees and Titles); News of
Saint Petersburg State University of Technology and Design.

e The technology for producing a new generation of fuel in the form of charcoal briquettes from larch sawdust
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YUPEXAEHWE POCCUVCKOW AKAIEMUV HAYK
MHCTUTYT
KOCMMYECKHX
VICCITEOBAHUM
PAH

CAHKT»HETEP_EYPFCKMIZ
FOCYAAPCTBEHHbIN YHUBEPCUTET
NPOMBILUNEHHBIX TEXHONOTUIA U AU3ATIHA

MHcTUTYT KOocMUyeckux uccnegoBanmii Poccuinckoi akagemmum Hayk
84/32, yn. lpogpcoro3ras, Mocksa, Poccus, 117997 Ten.: +7(495) 333-52-12, Oaxc: +7(495) 333-12-48. E-mail: iki@cosmos.ru. Catim: www.iki.rssi.ru

[0noBHOM aKageMUyYecKUin UHCTUTYT NO UCCNefOBaHUIO U UC-
NoJb30BaHWI0 KOCMWYECKOr0 NPOCTPaHCTBA B MHTepecax (yH-
AaMmeHTanbHbIX HayK. WKW BbinosHAeT 3KcnepuMeHTaNbHble
Hay4Hble paboTbl N0 TAKUM HaNpaBAEHUAM KOCMUYeCKOi hu3un-

®  MurpocnymHuk «Yubuc.

®  h0K3 - Yempoticmso 051 onpedesieHust opueHmayuu KocMUYecKo20
annapama no 3se30am

®  mbOK3-2B - Ycmpolicmso 07151 onpedesieHus opueHmayuu Kocmude-

KU, KaK acTpodu3nka, husmka nnaHeT u mansix Ten ConHeyHow
cuctemsl, Gusnka ConHua N CONHEYHO-3eMHBIX CBA3EN, KOCMU-
yeckas nnasma U uccnefoBaHus B 06nacTv HenuHelHoM reo-
husnkm.

CK020 annapama no 38e30am
®  bJiok onpedesieHust koopouHam 38e30 bOK3-M®
e (epus Kocmudeckux annapamos PO0C

WHCTUTYT XMMUM BbICOKOUYMCTbIX BelwecTB uM. I.T. [leBATbix Poccuitckoit akagemMuu Hayk
49, yn. ponurura, HuxHuii Hos2opod, Poccus, 603951 Ten.: +7 (831 )462-75-85, Gakc: +7(831)462-56-66. E-mail: office@ihps.nnov.ru. Cadim: ihps.nnov.ru

XBB PAH npoBoguT hyHRamMeHTasbHbIE, MOUCKOBbIE U NPUKIaAHbIE
HayuHble UCCIeoBaHNs B 0ONACTU U3MKOXUMUM U TEXHONOMMU Bbi-

®  JI3omonHoobozauyeHHsbIl cunaH 28SiH4, 29SiH4, 30SiH4

COKOYUCTBIX BeLecTs U Marepuanos, HEOpI'aHM‘-IECKOVI, CbVI3VI‘-IECKOI‘;I
1 QHANIUTUYECKOM XUMMM 1 B CMEXHBIX 06NACTSAX HayKW.

CaHkT-MNeTepOyprckuin rocyAapCTBEHHbI YHUBEPCUTET NPOMbILLNIEHHbIX TEXHONOTUI U AU3aiHA
4, yn. Neara Yepreix, Carkm-IlemepGype, Poccus, 198095 Ten.: +7 (812) 786-57-44, Oakc: +7 (812) 786-86-00. E-mail: mail@gturp.spb.ru. Catim: sutd.ru

Ha cerofHAWHNIA MOMEHT B cOoCTaB YHMBepcuTeTa BXOAAT 2
BbICLWMeE WKONbl, 18 MHCTUTYTOB, 2 KONiepxa, 8 cneunanusun-
POBaHHBIX WKON-ManbiX hakynbTeToB, 21 LEHTPOB [ONONHM-
Te/IbHbIX 06pa30BaTeNibHbIX YCAYT, UEHTP UCTbITAHWIT U CepTU-
uKauum matepuanoB U U3LeNnii Nerkoi NpoMbIWNEHHOCTH,
aKKpeanToBaHHbIN PocctaHpapTom P®; 4 LeHTpa nepenofro-
TOBKM U NOBbIWEHUA KBaNUGUKALMW, aKKPEANTOBAHHbIX Mex-
AYHAPOAHbIM 0OLECTBOM MO MHXEHEPHON NeAaroruke; ropoa-
cKas CcTyaeH4yeckas 6upxka TpyaoycTpoicTBa U 06yYeHus.

Yuenble CNGIYNTM ocywecTBAsIOT HayyHble MCCAEeA0BaHUA
no 9 HayyHbIM HanpasieHusM. Mpu BbINONHEHUN GIOAKETHBIX
“ccneaoBaHMit yueHble By3a y4acTBOBANM 3a NoCiefHue 5 neT
B 45 MeXBY30BCKUX, TPEX PernoHanbHblX MporpamMmax, 34 KoH-
Kypcax rpaHToB MuHobpHayku Poccuu, B hefepanbHbx Lene-
BbIX MPOrpamMmax.

o TexHonozus noay4eHusa monsusa Hos020 NOKOJIeHUA 8 sude 6pe3eCHo-y20/7be/x 6pur{em03 U3 onusiok iucmseHHUYpbl!

a7
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0,0, XAKACCKUN ;
FOCYAAPCTBEHHBIN
YHVIBEPCUTET

vm. H.O. KataHosa
’ 1939

Murmansk state technical University

13, Sportivnaya Str,, Murmansk, Russia, 183010 Tel.: +7 (8152) 40-32-01, fax: +7 (8152) 40-35-56. E-mail: officc@mstu.edu.ru. Web: www.mstu.edu.ru

MSTU is thelargest scientific and educational center of Murmansk
region. It consists of 4 institutes, 1 faculty and 3 branches.
Training is conducted on more than 100 educational programs
of marine and engineering profile. The University trains not only
engineers, but mid-level specialists. The uniqueness of MSTU
consists of traditions of marine engineering education, scientific
achievements, constantly developing technical base. About 6

e Ftazherochnaya antenna circular polarization

Katanov Khakass State University

thousand cadets and students study at the University.
Educational programs of marine and engineering profile. The
University trains not only engineers, but mid-level specialists. The
uniqueness of MSTU consists of traditions of marine engineering
education, scientific achievements, constantly developing
technical base. About 6 thousand cadets and students study at
the University.

90, Lenin Str,, Abakan, Republic of Hakassia, Russia, 655000 Tel.: +7 (3902) 24-30-18, Fax: +7 (3902) 24-33-64. E-mail: univer@khsu.ru. Web: www.khsu.ru

Katanov Khakass State University (KHSU) is the largest
scientific educational center of the region. More than
9,000 students get their university education at 13 major
groups of higher education including bachelor degree
programs, specializations, master degree programs and
15 major groups of secondary vocational education. The
university carries out professional training at postgraduate
education and doctoral programs. The thesis committee is
an important part of the university scientific activity.

The scientific research is held in 18 basic research areas,

e An event tracking summarization system
e Thesoftware for three-dimensional design with visualization
of designed clothes

with 10 corresponding to the prior fields of science,
technology and engineering of the Russian Federation. The
university research teams are experienced with scientific
international programs, they are participants of federal
special purpose programs, Russian and foreign grant
programs. The scientists of the university are involved in
solving urgent regional problems in the field oflanguages
conservation and development, education, biology, ecology,
healthcare, agriculture and information technology.

e Intelligent systems of multi-dimensional big data analysis
for complex technical systems
e  Pipeline cavity cleaner



@ XAKACCKWN ;
OCYAAPCTBEHHI

YHUBEPCUTET
vm. H.®. Katarosa
’ 1939

MypMaHCKuWi1 rocyaapCTBEHHbIN TEXHUYECKMIA YHUBEPCUTET
13, yn. Cnopmugras, Mypmanck, Poccus, 183010 Ten.: +7 (8152) 40-32-01, Gakc: +7 (8152) 40-35-56. E-mail: office@mstu.edu.ru. Caiim: www.mstu.edu.ru

MITY — KpynHeilwuit Hay4HO-06pa3oBaTenbHblit LeHTp Myp-
MaHcKoii obnactu. B ero coctaBe 4 MHCTUTYTA, 1 thakynbTeT
u 3 dunnana. 06yyeHue segerca no G6onee yem 100 obpa-
30BaTe/IbHbIM MPOrpaMMaM MOPCKOTO WU WHXEHEPHO-TeXHM-
yeckoro npotuns. B yHuBepcuteTe roToBAT He TONBKO MH-
X€eHepoB, HO CMeLnanncToB CPefHero 3BeHa. YHUKanbHOCTb
MITY cknapbiBaeTcs M3 TpajuLUNUA MOPCKOTO WHIKEHEPHOro

®  IMaKepoyHas GHMEHHA KPy2080( NONAPU3ALUL

06pa30BaHus, HayYHbIX OCTUKEHUNA, NOCTOSAHHO Pa3BMBalo-
weitcs TexHuyeckoi 6asbl. B yHuBepcutete obyyaercs oko-
N0 6 ThICAY KYPCAHTOB U CTYAEHTOB.

XaKacckui rocysapcTBeHHbIn yHuBepeuteT um. H.®. KataHoBa

90, yn. Jlerura, 2. Abakan, Pecny6nuxa Xakacus, Poccus, 655000 Ten.: +7 (3902) 24-30-18, @axc: +7 (3902) 24-33-64. E-mail: univer@khsu.ru. Catim: www.khsu.ru

XIY um. H.®. KatraHoBa sBnfeTcs KpynHeiwuM Hay4Ho-obpa-
30BaTesIbHbIM LIEHTPOM pervoHa. B By3e obyyaetcs Gonee fe-
BATW TbICAY YenoBek no 13 yKpynHeHHbIM rpynnam Hanpasne-
HWit 1 cneyuanbHOCTel Bbiclero o6pa3oBaHus (6akanaspuar,
CnewunanuTeT, Maructpatypa), 15 yKpynHeHHbIM rpynnaM cpep-
Hero npodeccuoHanbHoro obpasoBaHus. Befetcs noarotoBka
KaapoB BbICLWEN KBaAUDUKaLMW B aCNUPAHTYype W JOKTOPaHTY-
pe. B By3e fieficTByeT anccepTaLOHHbIi COBET.

HayyHo-uccnepoBatenbckaa  [eATeNbHOCTb  peanusyercs
no BCeM 06NacTAM HayK B paMKax 18 HayuHbiX HanpasieHuii,

e (Cucmema asmomMamuyeckozo peghepupoBaHUs MeKcma ¢ QyHK-
yueli omcnexusaHus cobbimuti

®  VlHmesnnekmyanbHble CUCMeMbl MHO20ACNEKMHO20 aHAAU3A
60/1bLULX OQHHBIX CIOXHBIX MEXHUYECKUX cucmem

10 13 KOTOpbIX COOTBETCTBYIOT [IPUOPUTETHBIM HanpaBAeHUAM
Pa3BUTUA HAyKM, TEXHONOTWI M TexHUkn Poccuitckoit Pepe-
pauun. HayyHble KONNEKTUBbI YHUBEPCUTETA UMEIOT OMbIT Bbl-
NONHEHNA MeXAYHApOAHbIX MPOEKTOB, ABNAIOTCA aKTUBHbLIMU
YYacTHUKaMK bepepanbHbiX LieNeBblX NPOrpamm, POCCUIACKMX
1 3apyGexHbIX KOHKYPCOB rPAHTOB, Y4aCTBYIOT B PelleHN aK-
TyaNbHbIX NPOGNEM PervoHa, B TOM Yucie B 061acTu coxpaHe-
HUA 1 Pa3BUTUA A3bIKOB, 06pa3oBaHMs, 6UONOTUYM U IKONOTUK,
3[paBOOXPAHEHNSA, CENbCKOTO XO03ACTBA, WH(HOPMALUOHHBIX
TEXHONOTUN.

®  [IpozpammHbie KOMNIEKCbI O/ MPeXMepHO20 NPOKMUPOBAHUS
C hyHKYUel BU3yanu3ayuu npoeKmupyemoli 00ex0obl
e Yempolicmeo dns o4uLeHus noaocmu mpy6onposooa

19

YuacTHuku u Paspa6orku|Participant and Solutions



b0

Yyacthukn u Paspabotku|Participants and Solutions

MOCKOBCKUMA
noAuTex

Moscow Polytechnic University

38, Bolshaya Semyonovskaya str., Moscow, Russia, 107023 Tel.: +7 (495) 223-05-23, Fax: +7 (3902) 24-33-64. E-mail: mospolytech@mospolytech.ru. Web: www.mospolytech.ru

Moscow Polytechnic University is one of the most modern and
dynamically developing institutions of higher education in
Russia.

It combines science and creativity, free spirit and fidelity to
the traditions of six universities, through the merger of which
it was established. The mission of the Moscow Polytechnic
University is to train students of engineering and technical
as well as humanitarian specialties for a wide range of
manufacturing companies. Special attention is paid to high
technologies and creative professions.

Repository of CAD models based on the (3D graphics core
Unmanned transport systems

Agrobotics — crop duster drone

Solar regatta Boat «Black pearl»

More than 29 thousand students study at 18 faculties. During
their studies students of Moscow Poly participate in the
largest engineering competitions, international creative
contests and go on internships, including abroad. During the
exam period, along with regular exams, students are certified
in the WorldSkills format. From the first year they participate
in project teams that solve the cases of partner companies.
There are more than 150 companies includinglargest scientific
and production associations, state structures and financial
organizations.

e lada future vision project 2050
e (loud service for educational and medical institutions and
small businesses

Moscow State University of Technologies and Management
73, Zemlyanoy Val, Moscow, Russia, 109004. Tel.: +7(495) 640-54-36. Fax: +7(495) 915-03-40. E-mail: kantselyariya@mgutm.ru. Web: www.mgutm.ru

University consists of 11 departments, 18 branch offices
in various regions of Russia, 2 Colleges, which form
a system of continuous education, doctoral and post-
graduate courses and the center of pre-university training.
At the present time more than 48,000 students study
in our university. MSUTM collaborates with companies
such as «Auchany», «Nestle», «Schneider-Electricy,
«Rosagroleasing» etc. Within the project the International
School of Hospitality on the basis of mountain tourism

e Functional nutrition SmartFood
Functional nutrition Bio Fit
Functional nutrition Vit Food

complex «Grand Hotel Poly ana». Small innovative
companies were formed at the university: «CoVent» —
in biotechnology, «Alpha-Alliance» in obtaining nonwoven
materials e.t.c. MSUTM developed and received patents
inthefield of theiden-tificationtechnologies of genetically
modified organisms, tech- nology and production of special
feed formulation, production technology of mineral-
enriched food supplements.



MockoBckuit MOCKOBCKMIA NONMTEXHUYECKNIA YHUBEPCUTET
noAUTEX

38, yn. b. Cemeroackas, Mockea, Poccus, 107023 Ten.: +7 (495) 223-05-23, Gaxc: +7 (3902) 24-33-64. E-mail: mospolytech@mospolytech.ru. Cadim: www.mospolytech.ru

MOCKOBCKUI MONUTEXHUYECKUIA YHUBEPCUTET — OLHO U3 CaMbIX
COBPEMEHHbIX U AMHAMWUYHO Pa3BUBAIOLLMXCS BbICLINX YYEOHbIX
3aBefieHunit Poccun. OH coyeTaet B cebe HayKy U TBOPYECTBO,
cB0GOAHbIA AyX U BEPHOCTb TPAAULMAM WECTU BY30B, NyTeM
CNMAHNA KOTOPbIX OH 06pa3zosaH (MAMU, MTYI3, MIOY, MTBMN,
MY, MIYN um. Nsana ®epoposa).

Muccus Mockosckoro lonutexa cOCTOMT B MOATOTOBKE CTy-
[EHTOB WHXEHEePHO-TEXHUYECKUX W TYMaHUTapHbIX Cneuuanb-
HOCTElN ON1si LWMPOKOrO CMEKTPa NPOU3BOLCTBEHHbBIX KOMNAHUIA.
Oco6oe BHUMaHWE yAeNseTcs BbICOKMM TEXHONMOTUSM U Kpea-

Xparunuuwe CAD modeneli Ha ocHose 2paghuyeckozo sopa (3D
ABMOHOMHbIE MPAHCNOPMHbIE CUCTEMbI

Aepobomurc — bI1JIA cenbxosasuayuu

ConHeyras pecama. J100Ka «YepHas emyymuHa»

Jlada — 2050 BudeHue mobunsHocmu 6ydyuie2o

TUBHbIM Npodeccusm.

Bonee 29 Thicsy yenosek obyyatoTcs Ha 18 dakynbreTax. Bo
BpeMs y4ebbl MONMUTEXOBLbI Y4ACTBYIOT B KPYMHEAWMX WH-
KEHEePHbIX CTYAEHYECKUX COPEBHOBAHUAX, MEXAYHAPOLHbIX
TBOPYECKMX KOHKYPCaX W OTMPaBAIOTCA Ha CTAXWUPOBKM, B TOM
yncne 3a py6ex. B ceccuio, BMecTe ¢ 06bIYHBIMM IK3aMeHaMH,
CTyAeHTbl npoxoasaT attectauuto B hopmare WorldSkills. C nep-
BOro Kypca ctyaeHTbl MockoBckoro Monutexa pabotaioT B npo-
eKTHbIX KOMaH[ax, pelarwlmux Keilcbl KOMNaHUi-napTHepos,
KoTopbIX y By3a 6onee 150.

®  IKCnepmHas cucmema bIABIHUS PUCKOB 8 06/1aCMU 3aUyUMb!
NEPCOHAIbHBIX OAHHBIX U MeXHOI02Us NPedomBPaLYeHUs Hapy-
WeHUL 3aLums! NEPCOHANbHLIX AaHHBIX 07151 MeAUYUHCKUX, 06-
pazosamesibHbIx yupexdeHul u npednpusmud Mano2o u cped-
Heeo busHeca

MoCKOBCKUI rocyaapCTBEHHbIN YyHUBEPCUTET TexHonorui u ynpaeneHus umenu K.I. PasymoBckoro

73, yn. 3emnanoii Ban, Mockea, Poccus, 109004. Ten:/@akc: +7(495) 915-03-73. E-mail: rectorat@mgutm.ru. Calim: www.mgutm.ru

YHuBepcutet coctout u3 11 otpenos, 18 dwunuanos B pas-
JIMYHBIX pervoHax Poccuu, 2 Konnepxeil, kotopble 06pasyloT
cucTeMy HenpepbiBHOrO 06pa3oBaHus, JOKTOPAHTYpPbI U acnu-
PaHTypbl, LieHTpa J0BY30BCKOW NOAroToBKU. B HacToAwee Bpe-
Ms Gonee yem 48000 CTYAEHTOB 06OyYaloTCs B YHUBEPCUTETE.
BbiCOKMit ypoBeHb HAy4HOro WCCNE[OBaHWA B YHUBepcuTeTe
nossonun paspaborats TexHonornyeckyo nnarhopmy «XpaHe-
Hue 1 nepepaboTka-2030», B pamMkax KOTOPOW KOHCOAMAMPY-
toTCs GU3HEC M Hay4yHO-UCCnefoBaTeNbCKne HCTUTYTHE PACXY,

®  QyHKyuoHanbHoe numarue SmartFood
GyHKyuOoHaANMbHOE numarue Bio Fit
®  QyHkyuoHansHoe numarue Vit Food

AN CO3[aHUS MPUHLMNUANBLHO HOBBLIX TEXHONOTUI XpaHeHUs
1 nepepaboTKU CENbCKOXO3ANCTBEHHOTO CbIpbi C MPUMEHEHN-
eMm pecypcocbeperarmLnx U 3KONOrNYECKU YUCTbIX TEXHOOTHIA.
Ewe ofHMM Hay4YHbIM AAPOM YHUBEPCUTETA CTana MexayHapoa-
Has 6Gu3Hec-WwKona 3Hepro3adheKTMBHOCT B MULWEBON Mpo-
MbiwneHHocTn «MIYTY - Schneider Electricy, obyyatowas Tomy,
KaK 1Cnonb3oBaTb NOCNeAHNE HayYHble JOCTUXKEHUS B 06ACTU
JHEPreTUKM U KaK noBbILATb KOMMNETEHLUM B 0611aCTM aBTOMA-
TM3auum.
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OPJIOBCKUM
rOCYILAPCTBEHHbIV
YHUBEPCUTET

wmenm W.C. Typrenesa

=

Bauman Moscow State Technical University (National Research University)
5, bld. 1, 2-nd Baumanskaya ulitsa, Moscow, Russia, 105005. Tel.: +7(499) 263-63-91. Fax: +7(499) 267-48-44. E-mail: bauman@bmstu.ru. Web: www.bmstu.ru

Bauman Moscow State Technical University (BMSTU)
founded in 1830 is a leading engineering university of
Russia. Our University offers study programs leading to
Bachelors and Masters degrees, Diploma of Engineer, PhD and
Doctor of Science across a wide portfolio of subjects: Basic
Sciences. Manufacturing Technologies. Informatics and
Control Systems. Radioelectronics and laser engineering.

Robotics and complex automation. Power engineering.
Special Machinery. Engineering Business and Management.
Biomedical engineering. Social Science and Humanities.
BMSTU isleading center of higher education and research
en- gineering. It has a unique research and development
base that helps conduct research and development in
diverse emerging science and technology areas.

e (urrent and temperature controller for semiconductor emitters «DioDrive»
e Underwater robot for monitoring the technical condition of objects

Orel State University named after I.S. Turgenev

95, Komsomolskaya street, Orel, Russia, 302026 Tel./fax:+7(4862) 75-13-18. E-mail: info@oreluniver.ru. Web: www.oreluniver.ru

Oryol State University after I.S. Turgenev conducts a
multidisciplinary continuous training of specialists of all
levels in the field of engineering, pedagogical, medical,
natural-science and humanities education. 208 doctors
of sciences, 897 candidates of sciences, 12PHd work at the
university, more than 19000 students from 60 countries
study, of which 12300 full-time students; 450 post-graduate
students and doctoral students. In the structure of the
university there are 3 branches, 11 institutes, 16 faculties,

148 departments, providing the implementation of more
than 300 educational programs. The scientific structure
of the university includes 34 educational and scientific
laboratories, 16 scientific and educational centers, and
6 scientific centers. The property infrastructure of the
University is represented by 19 educational buildings, 9
dormitories, a basic scientific library, a sports complex, a
swimming pool, an ice palace, a recreation center, a student
polyclinic.

e Medical diagnostic device — a device for diagnosing functional state of peripheral vessels

e Automated control system of compressor units



OPJIOBCKUM
rTOCYZLAPCTBEHHbIV
YHUBEPCUTET

wmenm W.C. Typreresa

=

MOCKOBCKMI rocyaapCcTBEHHbIN TeXHUYECKUn yHuBepcuteT umenn H.3. baymaHa —

HauuoHanbHbIV UCCnenoBaTeNbCKMIM YHUBEPCUTET
1cmp., 5, 2-a baymarckas, Mocksa, Poccus, 105005. Ten.: +7(499)263-63-91. Oakc:+7(499)267-48-44. E-mail: bauman@bmstu.ru. Caim: www.bmstu.ru

MITY um. H. 3. baymaHa sBnseTcs BegylWMUM WHXKEHEPHbIM BY-
30M Poccum n xopolwo u3BecTeH 3a pybexom. YHuBepcuteT
OCyLeCTBAAET MOAroTOBKY 6akanaspos, MarucTpos, AWMIO-
MMPOBAHHbIX CMeLManucToB, KaHAMAATOB M [OKTOPOB Hayk
no WWPOKOMY CMEKTPY WHIKEHEpPHbIX creuuanbHocTeil Ha da-
KynbteTax: ®yHaameHTanbHble Hayku. MawwmHOCTpOUTENbHbIE
TexHonorun. NHdopmatuka u cuctembl ynpasneHus. Papmos-
JIEKTPOHMKA W Na3epHas TexHWKa. PoboToTexHMKa U Komniekc-

Has aBTomaTu3auus. JHepromalwuHocTpoeHue. CneumnanbHoe
MawnHocTpoeHue. WHxeHepHbIl OU3HEC U  MEeHEe[XMEHT.
buomepuunHckne TexHonoruu. CounanbHble U rymaHuTapHble
Hayku. MITY um. H. 3. baymaHa sBnseTcs BefylLUM Hay4HO-UC-
CNeAoBaTeNbCKUM LIEHTPOM, pacnonaraeT YHUKanbHOW 6a3oit
AN HaY4YHbIX UCCNE[OBaHUI M NPOBOANT Hay4YHO-UCCNEe0Ba-
TeNbCKME W OMBITHO-KOHCTPYKTOPCKME PaboTbl MO HOBEMW UM
HanpaBNeHUAM HayKN U TEXHUKU.

e [{ughposoli KoHmposep MoKa u memnepamyps! NoayNpoBoOHUKOB020 u3nyyamens «DioDrivex»
®  [100800HBIi po6omM 37151 MOHUMOPUH2A MeXHUYECKO20 COCMOSHUS 06beKMO8

Opnosckuit rocynapcreeHHblin yHuBepcutet umenn U.C. TypreHesa

95, yn. Komcomonbckas, Open, Poccust, 302026 Ten./gpak:+7(4862) 75-13-18. E-mail: info@oreluniver.ru. Catim: www.oreluniver.ru

OpnoBckuit rocynapcteHHblil yHuepeutet um. U.C. TypreHesa
BefleT MHOronpoguibHyl0 HenpepbiBHYIO MOAFOTOBKY CheLu-
aNuCTOB BCEX YPOBHEN B 00M1aCTU MHXKEHEPHOTO, Mefjarornye-
CKOTO, MeMLIMHCKOTO, eCTECTBEHHOHAYYHOrO U NYMaHUTapHOro
o6pa3oBaHus. B yHusepcutete pabotaioT 208 [OKTOPOB Hayk,
897 kaHaMAaToB Hayk, 12PHd, obyyaetcs 6onee 19000 cTyaeH-
ToB U3 60 cTpaH, U3 HUX 12300 cTyaeHTOB 04HOI hopMbl 06yYe-
HusA; 450 acnMpaHTOB W AOKTOPaHTOB. B cTpyKType yHuBepcH-
Teta 3 dunuana, 11 uHctutyTOB, 16 hakynbTeToB, 148 Kadenp,

obecneynsaiowmnx peanusaumnio 6onee yem 300 o6paszosarenb-
HbIX Nporpamm. B HayuHylo CTPYKTYpY yHUBepcHUTETa BXOAAT 34
yyebHo-HayyHble nabopatopuu, 16 Hay4yHO-06pa30BaATENbHbIX
LUeHTPOB, 6 HayuHbIX LEHTPOB. MMyllecTBeHHAsA MHGpACTpyK-
Typa yHMBEpcuTeTa npeacTaBneHa 19 yyeGHbIMKM Kopnycamu,
9 obwexuTuaMu, hyHAAMEHTANbHON HayyHO 6UGNMOTEKON,
CMOPTUBHbLIM KOMMNIEKCOM, 6acceiiHoM, NefjoBbIM ABOPLOM, 6a-
3011 OTAbIXa, CTYAEHYECKOW NONUKANHNKOMN.

e MeduyuHckuii duaeHocmuyeckuli npubop — npubop 05 OUGZHOCMUKU QYHKUUOHAIbHO20 COCMOAHUS nepughepuyecKux cocyoos
®  Asmomamu3upoBaHHsle cucmembl ynpasieHus KOMNPeCcopHbIMU yCmMaHoBKaMu
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B2/~ \olgograd State Technical University

28, Lenin Avenue, Volgograd, 400005, Russia. Tel./fax: +7 (8442) 24-81-15. E-mail: rector@vstu.ru. Web: www.vstu.ru

The Volgograd State Technical University (VSTU) is theleading
higher educational institution of the Volga region, alarge
scientific centre of the South of Russia, and is among
theleading Russian technical institutions. In 2016 VSTU
received the status of flagship university, having merged
with institute of architecture and civil engineering. VSTU
has four branches, one of which is a research centre with pilot
production. The knowledge-intensive products of VSTU in
demand of defensive, atomic, aviation, metallurgical, chemical

e Virtual reality technology in robotics
e Transport air conditioning plant
e Polymers of the future

Penza State University

Penza State University (PSU) has 20,454 students (1,500
of them are foreigners), 50 foreign partner institutions,
9 examining boards, 14 scientific journals. PSU is one of
the key participants in instrument-making, biomedical
and IT-clusters of the Penza region. The University is a
participant of some technology platforms, such as National
Supercomputing Technology Platform; Technologies of
Mechatronics, Embedded Control Systems, Radio-Frequency
Identification, and Robotics; Medicine of the Future;

e Digital tracheobronchial nebulizer
e Automated balloon dilation control system
e Prototype of multi-sensor unit detection

Yyacthukn u Paspabotku|Participants and Solutions

and otherindustry enterprises. Specific types of such products
are delivered abroad (CB Sukhoy, RSC Energia, «Cameron»
(USA)). Today one of the key fields of research in VSTU are
— chemistry and technology of monomers and fire-resistant
polymers; development of complex technology of explosion
energy usage for development of composite materials with
optimum properties; engineering mathematics; control
systems and dynamics of machines.

e The space of decisions for control of mobile robotic systems
e «Space technologies» material compounds (welding
by explosion)

40, Krasnaya str., Penza, Russia, 440026, Tel.: +7(8412) 56-35-11. Fax: +7(8412) 56-51-22. E-mail: cnit@pnzqu.ru. Web: www.pnzqu.ru

National Space Technology Platform; National Software
Platform; BioTech2030. The developments of the University
scientists are appreciated by the Skolkovo Innovation
Center, and are in great demand by enterprises of the
Military-Industrial Complex; Moscow and Yekaterinburg
enterprises are among the customers. PSUis a concentration
center for regional competencies and development strategy,
participating in the formation of scientific, innovative,
industrial, and cluster policy of the region.
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Bonrorpapckuii rocyaapcTBeHHbIN TeXHMYeCKuii yHusepcutet um. B.W. JleHuHa
28, np. Jleruna, Bonzozpad, 400005, Poccus. Ten./Qakc: +7 (8442) 24-81-15. E-mail: rector@vstu.ru. Caiim: www.vstu.ru

Bonrorpapckuit  rocyfapcTBeHHbI TeXHWYECKWi YHUBEpCUTET
(BonrlTY) sBnsieTcss BepylWWM BbICWUM yyeOHbIM 3aBefieHUeM
MoBonXbsA, KpyNHLIM Hay4HbIM LeHTpoM Hra Poccuu, Bxoasimm
B YMCNO NUAEPOB TeXHUYeCKNX By30B cTpaHbl. B 2016 r. Bonrl-
TY nonyyun cratyc OMOPHOro By3a, A06aBUB K CBOEN CTPYKTY-
pe WHCTUTYT apxuTeKTypbl 1 cTpouTenscTea. B coctas BonrlTY
BXOAAT YeTblpe unnana, OAUH U3 KOTOPbIX ABNAETCA Uccneno-
BaTeNbCKMM LIEHTPOM C OMbITHLIM NPOM3BOACTBOM. Haykoemkas
npoaykuus BonrlTY Boctpe6oBaHa npeanpuatusimi 060poHHOM,

e TexHosmoauu supmyansHol peanbHOCMuU 8 pobomomexHuKe

e 3ago0 no npousgodcmsy cucmembl KOHOUUUOHUPOBAHUS
8030yxa Ha mpaxcnopme

e [lonumepsl 6yoyue2o

MNeH3eHCKUI rocynapcTBeHHbIN YHUBEPCUTET

aTOMHOIA, aBUALMOHHOW, MeTaNNyprnyeckoir, XMMUYECKoil 1 fpy-
TUX OTpacneil NPOMBIWNEHHOCTH, OTAENbHbIE BUALI KOTOPOIA No-
craBnsiotcs 3a pybex (Kb «Cyxorox, PKK «3Heprusi», «Cameron»
(CLUA)). B HacTosee Bpemsi Cpefu NepCreKTUBHbIX Hanpas-
NEHUiH B HAayKe — XUMUSA U TEXHONOTUS MOHOMEPOB W OTHETep-
MOCTOIKMX MONMMEPOB; Pa3paboTKa KOMMNEKCHOW TEXHONOTUM
NpUMEHEHUs IHepPriy B3pbiBa AN1A NOJYYEHUA KOMMO3ULMNOHHbIX
MaTepuanoB C ONTUMabHLIMW CBOCTBAMU; WHXEHEpPHas MaTe-
MaTWKa; CUCTEeMbl YNpaBAeHUs U AUHAMUKA MaLUWH.

® [IpocmpaHcmso peweHull ONA ynpasneHus MOOGU/bHbIMU
PpobomomexHu4ecKUMU cucmemamu

® «Kocmuyeckue mexHonozuu» CoeOUHEHUS Mamepuanos
(csapka 83pbisom)

40, yn. Kpacras, en3a, Poccus, 440026. Ten.: +7(8412) 56-35-11. Qakc: +7(8412) 56-51-22. E-mail: cnit@pnzgu.ru. Cadim: www.pnzqu.ru

MeH3eHckuit rocypapcTBeHHblit yHusepeutet (MIY) — 3to: 20454
cTyneHToB (1500 MHOCTpaHHbIX); 50 3apybexHbix yupexne-
HUI-napTHepoB; 9 AMccoBeToB; 14 HaydHbIx XKypHanos. MY -
OfMH U3 KNKOYEBbIX Y4ACTHUKOB NPUGOPOCTPOUTENBLHOTO, G1OMe-
puumrHckoro u IT-knactepos MeH3eHcKoil 06nacTu. YHusepcutet
- YYACTHUK TexHonornyeckux nnarhopm: «HaumoHanbHas cynep-
KOMMblOTEpHaAA TexHoNornyeckas nnatrhopma, «TexHonorum me-
XaTPOHMKM, BCTPaMBAEMbIX CUCTEM YNpaBAeHUs, PaanUoYaCTOTHOM
uaeHTUGUKaUMM W poboToCTpoeHUMY, «MeauumuHa Gypylieroy,

«HaunoHanbHas KoCMW4ecKas TexXHoNorMyeckas mnnaropmar,
«HauwuoHanbHas nporpammHas nnaropmay, «bnoTex2030». Pas-
pabotku yyeHblx MY BocTpe6oBaHb NpeanpUATUSMU 06OPOH-
HO-NPOMbILNEHHOTO KOMMIEKCA, CPEAM 3aKa3umMKOB — Npeanpus-
s MockBel, EkatepuHbypra. Pa3apaboTku yueHbIX N0 JOCTOUHCTBY
OLEeHeHbl B MHHOBALMOHHOM LieHTpe «Ckonkosox. MY sBnsetca
LLeHTPOM KOHL,EHTPALIMM pernoHabHbIX KOMNETEHLMIA 1 cTpaTernm
pa3BuUTUs 061acTy, y4acTeys B GOPMUPOBAHUM Hay4HON, MHHOBA-
LIMOHHOM, NPOMBILLNIEHHO W KNACTepHOI NOAUTUKN pernoHa.

e Makem mysbmMUCEHCOPHO20 CPeOCMBaA OOHAPYKEHUS OBUXKYLYUXC 0ObeKMOoB

®  [Jughposoli mpaxeoBpoHxuabHyIl Hebynalizep

®  ABmomamu3upoBaHHAs cucmema ynpassieHus npoyeccom 6anioHHol dunamayuu
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Voronezh State University

1, Universitetskaya ploschad, Voronezh, Russia, 394018. Tel.: +7 (473) 220-75-21. Fax: +7 (473) 220-87-55. E-mail: officc@main.vsu.ru. Web: www.vsu.ru

Voronezh State University is a classical university in Russia, in
the city of Voronezh. It is one of thelargest higher educational
institutions in Russia and one of theleading centers of Russian
science and culture.

The provision of educational services. Performing research
work. Performing research and experimental development,

technology development. Creation and management of rights
to the results of intellectual activity. Performance of analytical
work, patent research, development and implementation of
the results of intellectual activity. Creation and maintenance
of information databases, data processing, preparation of
analytical reviews.

e Multisensory complexes for express analysis of food, drugs, physiological media and wastewater

Dagestan state technical university

70, prospekt Imama Shamilya, Mahachkala, Russia, 367015. Tel.: +7 (8722) 62-39-97. Fax+7 (8722) 62-37-61. E-mail: dstu@dstu.ru. Web: www.dstu.ru

Dagestan State Technical University is alarge educational,
scientific and cultural center of the south of Russia, an
innovative type of higher education institution with high
intellectual and scientific potential. Since its inception,
the university has graduated more than 50 thousand
specialists of the most popular professions, providing
highly qualified personnel to many sectors of the republic
and country.

e (orner ultra-high frequency range reflector with pin diodes
for discrete information transmission.

e Thermoelectric device for thermal effects on the human
hand

e A device for removing heat from elements of electronic
equipment operating in the mode of intermittent heat

The main directions of activities:

. The industry of nanosystems.

. Information and telecommunication systems.

. Transport and space systems.

. Rational nature management

. Energy Efficiency, Energy Saving, Nuclear Energy

U W

generation using heat pipes

e Device for distributing heat from ree elements, working in
mode of intermittent heat release

e Spherical solar array with multiple refraction and reflection
of rays in a hub



BopoHeXcKuit rocyaapcTBeHHbIN YHUBEPCUTET

1, Ynugepcumemckas nnowads, Boporex, Poccus, 394018. Ten.: +7 (473) 220-75-21. Oakc: 47 (473) 220-87-55. E-mail: officc@main.vsu.ru. Caiim: www.vsu.ru

BopoHexcKuit rocyfapcTBEHHbI YHUBEPCUTET — KNacCUYecKuii
yHuBepcuteT B Poccuu, B ropope BopoHexe. flBnsietca opHWM
U3 KpyMHeWnx BbICLIMX y4eOHbIX 3aBefieHnit Poccun  ogHUM
13 BeAyLMX LEHTPOB OTEYECTBEHHOW HayK U KYIbTYpbI.

OkasaHne o06pa3oBaTeNbHbIX ycAyr. BbinonHeHue Hay4HO-uC-
CnefoBaTenbckux pabot. BbinonHeHWe Hay4HbIX MCCleAoBaHMi

1 3KCNepUMeHTasbHbIX pa3paboTok, paspaboTka TexHonorumit. Co-
3faHue W ynpasJieHne NPaBaMi Ha Pe3ysbTaTbl UHTENIEKTYaNbHON
[EATENbHOCTA. BbIMONHEHME aHANUTMYECKUX paboT, MaTeHTHbIX
1ccnefoBaHuit, paspaboTka 1 BHEAPEHME PE3yNbTaToB UHTENNEK-
TyanbHoit gestensHocTu. Co3gaHue 1 BeaeHne UHPOPMALMOHHbIX
6a3, 06paboTKa AaHHbIX, NOArOTOBKA aHANMTUYECKUX 0630POB.

° MyﬂbmuceHcopr/e KomMnJieKcel 015 JKCnpecc-aHanusa nuwessblx, (papMauesmuquf(ux, d)Ll.?LlOﬂOZU‘leCKUX cpea u cmokKos

[larectaHCKuUiA rocynapCTBeHHbI TEXHUYECKUI YHUBEpCUTET
70, npocnekm Umama Wamung, Maxaukana, Poccus, 367015. Ten.: +7 (8722) 62-39-97. Qakc: +7 (8722) 62-37-61. E-mail: dstu@dstu.ru. Caiim: www.dstu.ru

[larectaHckM rocygapcTBEHHbIN TEXHUYECKWI YHUBEpCUTET —
3T0 KpYNHbIA 06pa3oBaTenbHblid, Hay4uHbli U KYNbTYPHBbIA LEHTP
tora Poccuu, Beiclee yye6HOe 3aBefieHMe MHHOBALMOHHOTO TUMa,
obnaparolLiee BbICOKUM UHTENNEKTYabHbIM U Hay4YHbIM NOTEHLMa-
nom. C MOMeHTa CBOEro CO3aHuA YHUBEPCUTET BbiMycTU Gonee
50 TbICAY CMELWANUCTOB CaMblX BOCTPeGOBaHHLIX Npodeccuit,
obecneynB Kafpamu Bbiclleil KBanUdUKaLMK MHOMe OTpacan pe-
cny6GaMKK 1 CTpaHBl.

e Tepmosnekmpuyeckoe ycmpolicmgo 05 mensosozo B803-
Oelicmsus Ha pyKy Yenoseka

®  AHMeHHa 8 (opme Yy20/71K0B020 OMPAXaAMeNs CBEpX8bICo-
KoYyacmomHo2o 0uanasoHa ¢ p-i-n-duodamu 0418 nepedayu
duckpemHol uHgpopmayuu.

®  Ycmpoticmso 01 omsoda mensomsl om 3nemeHmos PIA,
pabomarowux 8 pexume NOBMOPHO-KPAMKOBPEMeHHbIX me-

OcHoBHble HanpaBaeHna JeATeNbHOCTHU:

1. HpycTpus HaHocKucTeM.

2. iHdopMaLMOHHO-TENEKOMMYHUKALIMOHHbIE CUCTEMbI.

3. TpaHCnopTHbIE U KOCMUYECKME CUCTEMBI.

4. PauoHanbHoe Npupofononb3oBaHue

5. IHeproatheKTUBHOCTb, IHeprocOepeeHue, aepHas aHepre-
TMKa

naossideneHud.

e [llapoobpa3sHas conHeyHas bamapes ¢ MHO2OKPAMHbIM npe-
JlomeHuem

e VYcmpolicmso 0418 omgoda menjsomsl om 31emeHmos P3A,
pabomarnuux 8 pexume NOBMOPHO-KPAMKOBPEMEHHbIX me-
nnossi0eneHull ¢ Ucnonb308aHuUeM mensossix mpyo

of
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POCCUWNCKNM
FTOCYJAPCTBEHHbIV
COLIMATbHbIN
YHWUBEPCUTET

Federal Scientific Center «Kabardin-Balkar Scientific Center of the Russian Academi of Scientific»
37a, 1. Armand str., Nalchik, Russia, 360000. Tel./ghakc: +7 (8662) 42-65-62. E-mail: kbncran@mail.ru, Web: www.kbncran.ru

KBSC RAS is a federal scientific center. The main tasks of
the KBSC RAS are the development and scientific support
in the implementation of new critical technologies and
breakthrough technical solutions.

e Multi-agent robotic complex for harvesting fruits and
vegetables on the open ground

e Design development and manufacture of a pilot
demonstration model of a multi-agent robotic complex for
the collection of fruits and vegetables in greenhouses

® Robot - Car wash «SWASH» performs a car wash without

Russian State Social University

The main activity of the “Federal Scientific Center”
Kabardino-Balkarian Scientific Center of the Russian
Academy of Sciences “is to conduct basic, exploratory and
applied research.

human intervention

e Innovative project «Robot retailer»

e Innovative project «All-terrain chassis for highly mobile
autonomous robotic systems»

4 buil. 1, Wilhelm Pika str., Moscow, Russia, 129226. Tel./fax: +7 (495) 255-67-67, E-mail: info@rgsu.net, Web: www.rgsu.net

RSSU was the first University in Russia to offer undergraduate
and graduate programs in Social Work, Social Youth Work,
Social Insurance, Social Gerontology and Social Support for
the Disabled. Since starting these programs, more than 400
000 social workers have graduated from the University.

Today RSSU has become a modern university with 14 faculties
and more than 20 campuses in the territory of the Russian
Federation, Azerbaijan, Belorussia, Kazakhstan, Kyrgyzstan and
with the representative office in Cuba, at the University of

Guantanamo.

RSSU today: alma mater for more than 400 000 social
workers; the center of the Russian methodological union
for teaching Social Work, Sociology, Social Insurance, Social
Entrepreneurship and Social Youth Work; Social Sphere
Innovation Hubs developer;leading institution for developing
and drafting of the state social reforms; institutional driver
for joint social educational programs and research in Russia
and abroad; ... and the Guinness World Record holder.

e Geoinformation technologies in the management of the condition of agricultural fields



POCCUMNCKUN
rOCYIAPCTBEHHbIV
COLMANbHbBIN
YHUBEPCUTET

®epepanbHblit HaydHbIN LEHTP «KabapanHo-bankapckuin HayuHbIN LeHTP Poccuiickoil aKaaeMnmn HayK»
37a, yn. N. Apmand, Haneyux, Poccus, 360000. Ten./ghakc: +7 (8662) 42-65-62, E-mail: kbncran@mail.ru, Catim: www.kbncran.ru

KBHL| PAH sBnsetca depepanbHbiM Hay4HbIM LeHTpOM. OCHOBHbI-
My 3agayamu KBHL, PAH siBnsitotcs paspaboTka v Hay4Hoe conpo-
BOX/IEHWE NPN BHEPEHNUN HOBbIX KPUTUYECKN BAXHbIX TEXHONO-
TU U NPOPbIBHBIX TEXHUYECKMX PELIeHUIA.

®  MynsmuazeHmHsili pobomomexHuyeckuli Komniexc
0ns ybopku nno00080UWHOU NPOOYKYUU HA OMKPLIMOM
2pyHme

e «Pobom - Asmomoldiwux «SWASH» sbinontHsem moliky as-
momobuns 6e3 yyacmus yenoseka

®  MynsmuazeHmHbili pobom 015 c6opa naodooBowHol npo-
OYKYuU 8 menauyax.

OcHOBHOE HanpaBneHWe feATenbHOCTU «PepepanbHblii HayuYHBbIi
ueHTp «KabappauHo-bankapckuii HayuHblii LeHTp Poccuiickoit aka-
[eMUU HayK» - NpoBefeHne yHAAMEHTaNbHbIX, NTOUCKOBbIX U NpK-
KNagHbIX Hay4HbIX UCCNeA0BaHUA.

e Po6om-pumelinep
Be3dexodHoe waccu 015 8bICOKONOOBUXHbIX ABMOHOMHbIX
pobomomexHuYecKux cucmem

Poccuinckuii rocynapcTBeHHbI COLMANbHbIN YHUBEPCUTET

4.cmp. 1, yn. Bune2enoma luka, Mockea, Poccus, 129226. Ten./ghakc: +7 (495) 255-67-67, E-mail: info@rgsu.net, Catim: www.rgsu.net

PTCY — 3 heKTUBHBII, TEXHONOMUYHBIA, CTABUNBHO U AUHAMUY-
HO pa3BMBAIOWMIACA YHUBEPCUTET, MONHOMPABHbIA YYaCTHUK
rno6anbHOro HayyHo- 06pa3oBaTeNbHOro NPOCTPAHCTBA, Nnaep
POCCHMIACKOrO coLManbHOro 06pasoBaHNA U COLMANbHOI HayKH,
CN0YEHHAA KOMaHAA KOTOPOTO MHTErpupoBaHa B MexAyHa-
popHoe obpasoBaHue, HayKy, GuU3Hec, poccuiickuii rocyaap-
CTBEHHbIW CEKTOP 1 CO3AAET NPOhUNbHbIE MHHOBALMUMY.

Muccua Poccuitickoro rocyaapCTBEHHOTO COLMANbHOMO YHU-
BepcuTeta: «Onupasch Ha HayyHble UCCNef0BaHWUA MUPOBOTO

YPOBHS, Mbl FOTOBUM Jly4lnx B Poccuu cnewumuanucTos v ynpas-
NEHYECKYI0 3NUTY coumanbHoi chepsl, hopmMupyem coLmanbHo
aKTUBHbIX M COLMANbHO OTBETCTBEHHBIX rpaxaaH Poccuu, Bbi-
COKO afjanTMpOBaHHbIX K COBPEMEHHbIM YCIIOBUAM PbIHKA, CMO-
co6CTBYEM MHTErpaLun YNeHoB Halei KoMaHAbl B rnobanbHoe
co061WecTBO NpodeccMoHanos.

L4 reoqu]OpMGL{UOHHbIe mexHo102uu 8 ynpasjieHuu cocmosaHuem Ce/lbCKOX03AUcmBeHHbIX nonel
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V.I. Vernadsky Crimean Federal University

4, Academician Vernadsky avenue, Simferopol, Russia, 295007. Tel.: +7 (3652) 54-50-36. Fax: +7 (3652) 54-52-46. E-mail: cf_university@mail.ru. Web: www.cfuv.ru

V.I. Vernadsky Crimean Federal University is a Russian federal
university in Simferopol, which includes 8 academies and
institutes, 5 colleges and centers, 11 branches throughout the
Crimea and 7 scientific organizations. It is thelargest higher
educational institution of the Republic of Crimea with more

e Sensor materials based on ferrite-garnet micro- and
nanostructures
e  Blue OLED Materials

than 10,000 employees and more than 35,000 students. The
university cooperates with well-known national and foreign
universities, authorities, large companies and enterprises of
the Russian Federation and the Republic of Crimea.

e DNA- Insecticide for the population control of leaf-eating
insects (gipsy-moth, euonymous scale and others)

Kola Science Centre of the Russian Academy of Sciences
14, Fersman Str., Apatite, Russia, 184209. Tel.: +7 81555) 7-53-50. Fax: +7 (81555) 7-64-25. E-mail: ksc@ksc.ru. Web: www.ksc.ru

Federal Research Center «Kola Science Center of the Russian
Academy of Sciences» (FRC KSC RAS) is a comprehensive
scientific institution that carries out fundamental studies

of high-latitude environment in the Euro-Arctic region and
provides a scientific basis for assessing the resource potential
and developing a rational strategy for the North.

e Technology and application of a titanosilicate sorbent of a frame structure for the treatment of effluents from radionuclides

and toxic metal cations.

Saint Petersburg Electrotechnical University « LETI»
5, Professor Popov Str., St. Petersburg, Russia, 197376. Tel.: +7 (812) 346-44-87, Fax: +7 (812) 346-27-58. E-mail: info@etu.ru, Web: www.etu.ru

Saint Petersburg Electrotechnical University «LETI» is one
of the world’slargest education centers specializing in radio
engineering, electrical engineering, electronics and computer
science. University graduates get Bachelors and Master’s
degree or specialist qualification. Today the University trains
around 9000 students. Over 200 professors and PhDs work in
the University. ETU «LETI» provides education in 19 scientific

e Automated system of intellectual protection of residential,
commercial and public real estate using cloud computing
Inertial measurement unit of the inertrack system

e Portable X-ray dental apparatus «Pardus-R»

fields for Bachelors and 53 educational programs.

Future specialists in the field of IT, electronics and
nanotechnology,  instrument  engineering,  electrical
engineering and automation, radio and telecommunications,
economics, advertising and public relations are currently
studying at the university. Research work is underway in the
samelines.

e Microwave overheater of water steam for pyrolises of
electronic waste
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Kpbimckuii hepepanbHblit yHuBepcutetr umenu B.W. BepHapckoro
4, npocnexkm Akademuka Bepradckozo, Cumepeponons, Poccus, 295007. Ten.: +7 (3652) 54-50-36. Qakc: +7 (3652) 54-52-46. E-mail: cf_university@mail.ru. Caiim: www.cfuv.ru

KpbIMckuit hepepanbHblii yHuBepcutet umeHun B.W. BepHagcko-
ro — poccuiicknii hepepanbHeblii yHuepcutet B Cumceponone,
BK/toYatowmit B cebs 8 akafeMuit 1 UHCTUTYTOB, 5 Konneaxe
1 ueHTpos, 11 ¢unuanos no sBcemy KpbiMy 1 7 Hay4HbIX opra-
HU3aLuii. ITo KpynHeiiwee Bbicwee yyebHoe 3aBeaeHue Pecny-

®  (eHcopHble Mamepuansl Ha OCHOBe (heppum-2paHamosbix
MUKPO- U HAGHOCMpPYKmMyp.
®  Mamepuansi 05 nony4eHus cuHux OLED

6nmkn Kpbim, B koTopom paboTaet 6onee 10000 cOTpyaHWUKOB
1 obyyaetcs 6onee 35000 CTYAEHTOB. YHUBEPCUTET COTPYAHM-
YaeT C U3BECTHEMIW MU HALMOHANbHBIMU U 3apy6eXKHbIMU By3a-
MW, OpraHaMu BAACTU, KPYMHBIMU KOMNAHUAMU U NPefnpUATUA-
mu Poccuitckoint ®epepaunn u Pecnybnnkm Kpbim.

o [IHK-uHcekmuyud 015 KOHMPOAA YUCIEHHOCMU IUCMO2Pb-
3YLyUX HaceKoMbIX (HenapHsIl wenkonpao, bepecknemosas
wumoska u op.)

Konbckuit HayyHblii LeHTp Poccuitckoi akagemMuu Hayk
14, yn. ®epcmara, Anamumel, Poccusi, 184209.Ten.: +7 81555) 7-53-50. @akc: +7 (81555) 7-64-25. E-mail: ksc@ksc.ru. Catim: www.ksc.ru

Konbckuit HaydHblit LieHTp Poccuiickoit akagemmun Hayk (KHL| PAH)
- KOMMIEKCHOe Hay4HOe yupexpeHue, ocyluecTensiolee B EBpo-Ap-
KTU4YeCKOM pervoHe (yHAaMeHTabHble UCCNeoBaHNA OCOOEHHO-

CTelt NPUPOAHOI Cpeabl BbICOKOWMPOTHON 061acT1 3eMHOMO wapa
1 obecreduBaloluee Hay4Hyl0 OCHOBY /15 OLEHKU PECYPCHOrO no-
TeHUMana 1 paspaboTku paumoHanbHoii cTpateri ocsoenus Cesepa.

e TexHosmo2us u npumMeHeHUe MUMAaHoOCUUKAaMHO20 copbeHma KapKacHol cmpyKmypsl 01 04UCMKU CMOKOB 0M PaduoHYKU-

008 U KAMUOHOB MOKCUYHbIX MEMAsnos.

CaHKT-MeTepbyprcknit rocyaapCcTBEHHbIN 3NEKTPOTEXHUYECKUI YyHUBepcuTeT «J1IITU»
5, yn. lpopeccapa Monosa, Canxkm-emepGype, Poccus, 197376. Ten.: +7 (812) 346-44-87. Oakc: +7 (812) 346-27-58. E-mail: info@etu.ru, Catim: www.etu.ru

YHuBepcuteT ocHoBaH B 1886 rofy M ABAAeTCA CTapenwum
3NeKTpoTexHUYecknum By3om Esponsl. CeropHs CNOMTY «J1I3TN»
— o6pa3oBaTenbHblil LEHTP C MUPOBLIM MMEHeM, B KOTOPOM
obyyaetcs okono 9000 CTyneHTOB, MPOXOAAWMX MOATOTOBKY
no HanpasneHusM bakanaspuara, cneuuanuteTa U Nporpammam
maructparypsl. B CM6MATY «J13TU» GecnpectaHHO COBepLUeH-
cTByeTCs npouecc obyyeHus W pas3BuTUA GyaywMx Nuaepos

®  ABMOMAMU3UPOBAHHAA CuCMeMa UHMeNeKmyanbHou 3a-
wumel xunod, Kommepdeckol u obujecmseHHOl HedBUXU-
MOCMU C UCNO/Ib30BAHUEM 06/1a4HbIX BbIYUCTEHUL

®  VlHepyuansHbil uzmepumesnbHbili MoOynb cucmemsl Inertrack

MWPOBOrO Nporpecca.

Ceityac B cTeHax yHuBepcuTeTa obyyatotcs Gyaylyne cneyuani-
cTbl B 06nactu IT, 3NeKTPOHNKM 1 HAHOTEXHOJOTUI, NPUGOPo-
CTPOEHUS, INEKTPOTEXHUKM 1 AaBTOMATUKM, PAZAUO U TENEKOMMY-
HUKALMI, SKOHOMUKU, PEKNaMbl U CBA3EN C 06LECTBEHHOCTIO.
Mo 3TMM 3Ke HanpaBieHWUsM BeayTCs HayYHO-MCCAefoBaTeNb-
CcKue paboThl.

e [lopmamusHblli  peHmaeHoBcKuli O0eHmanbHbIl annapam
«llapdyc-P»

®  MuKposoniHo8bIl naponepezpesamesb 01 NUPOU3A 3/1eK-
MpOHHbIX 0MX0008

bl
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=< COIBEP Engineering and consulting company «Solver»

VRKEHEPHLIR KOHCANTMAT 4 yilders Boulevard, Moscow Region, Krasnogorsk, Russia, 143407. Tel: +7(495) -739-08-76, Fax: -+7(498) -504-07-00; E-mail: solver-m@solver.ru. Web: http://www.solver.ru
The company was established in 1993 and became the first company’s goal is to make the business of enterprises that
company in Russia to choose engineering consulting as the produce or are ready to produce competitive products even
focus of its work. The mission of the company is to build more successful.
Smart production at machine-building enterprises, which
means highly efficient and highly profitable production. The

e Naviman Production Navigation Management System

/4 - Ltd Ddo «Rotor»
___r 7/1, Palatnikova, Kumertau, Russia, 453300. Tel .: +7 (34761) 4-33-26; +7 (962) 54-54-150 e-mail: okb@clubrotor.ru Web: clubrotor.ru

=aOTOR

An organization that has advanced technologies for the of the most experienced companies with a well-deserved
design, construction and production of aircraft, the provision authority, specializing in the development of ultralight
of services for the repair and maintenance of aircraft. One aircraftin Russia.

e Ultralight plane «Ptenec-3»

Institute of Oceanology P.P. Shirshov Russian Academy of Sciences
36, Nakhimovsky Prospekt, Moscow, Russian Federation, 117997. Tel.: 8 (499) 124-61-49, Fax: 8 (499) 124-59-83 e-mail: kononova.yv@ocean.ru Web: ocean.ru

10 RAS is the only institute in Russia that conducts research the only center in Russia conducting research in all oceans,
in all areas of marine sciences, including physics, climatology, including the Arctic and Antarctic waters of the Southern
chemistry, biology and geology of the ocean and independently Ocean, in most marginal and inland seas.

develops marine equipment for research. Our Institute is also

e [ong-period bottom seismological station of long autonomy
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] HXEHEePHO — KOHCaNTUHIroBaAa KOMnaHuA «Con Bep»
4, bynbaap cmpoumene, 2. KpacHozopck, Mockosckas o6nacme, Poccus, 143407. Ten: (495)-739-08-76, Oakc: (498)-504-07-00; E-mail: solver-m@solver.ru. Caiim: http://www.solver.ru

<TCONBEP

VHKXEHEePHBbIN KOHCANTUHT

KomnaHus 6bina co3gaHa B 1993 rogy u ctana nepsoii B Poc-
cuu hupmoii, KoTopas Bbibpana HanpasneHuem ceoeit paboThbl
WHXXEHEPHbIN KOHCANTUHT. Muccus KoMnaHuu — nocTpoeHue
Ha MaLWWHOCTPOUTENbHbIX NPeANpUATUAX YMHOro Npow3BOf-
CTBa, MOJ KOTOpbIM MOApasyMeBaeTcs BblCOKO3(h(hEKTUBHOE

1 BbICOKOpeHTabensHoe npon3BoacTso. Lienb komnanuum cocro-
UT B TOM, 4TO6bI CAENaTh GU3HEC NpeanpusTUi, KOTOpbIe BbiMy-
CKAIOT UAW FOTOBbI BbINYCKATb KOHKYPEHTOCMOCOGHYIO NPOAYK-
uuio, ee Gosnee yCnewHsiM.

®  (ucmema HAaBU2ayuoHHO2O ynpasjieHus npou3soacm80M Naviman

000 OKb «PoTop»

7/1, lNanamuukosa, Kymepmay, Poccusi, 453300. Ten.: +7 (34761) 4-33-26; +7 (962) 54-54-150 e-mail: okb@clubrotor.ru Catim: clubrotor.ru

OpraHu3auus, uMewwas nepesosble TEXHONOMMN MPOEKTUPO-
BaHUs, KOHCTPYMPOBAHWS M MPOM3BOACTBA NEeTaTebHbIX an-
napaTos, OKasaHue ycayr No PeMOHTY W TexHUYeckomy o6eny-

®  (sepxnezkuli camonem «limeHey-3»

KMBAHMIO aBUALMOHHON TeXHUKW. OHA U3 ONbITHEN WX q}VIpM
C 3aCNy)XeHHbIM aBTOPUTETOM, Cneunann3npyowmxca Ha pas-
pa60TKe CBEpXJIerKux netatesibHblX annapatos B Poccuu.

WHcTuTyT okeaHonorum um. M.1. Wnpwosa Poccuiickon akagemmm Hayk

36, Haxumosckuii npocnekm, Mockea, Pocculickas Oedepayus, 117997. Ten.: 8(499)124-61-49, Oakc: 8(499)124-59-83 E-mail: kononova.yv@ocean.ru Caiim: ocean.ru

0 PAH eguHcTBeHHBI B PoccMM MHCTUTYT, NpoBOAALWMIA UC-
CNef0BaHNA BO BCeX 0671aCTAX MOPCKUX HayK, BKAOYas QU3NKY,
KAWUMaTONoM1Io, XMMUIO, GUONOTUIO U Te0NOTUI0 OKeaHa U ca-
MOCTOSTENbHO pa3pabaTbiBalOWMii MOPCKYIO TEXHUKY ANS UC-

cnepoBaHuit. Haw VIHCTUTYT Takke sBASETC eAWUHCTBEHHbIM
B Poccum LEHTPOM, BeAyWMM UCCIEA0BAHUSA BO BCEX OKEaHax,
BK/toyas ApKTUKY M npuaHTapkTudyeckue Boabl HOxHoro okea-
Ha, B 60JIbWMHCTBE OKPAUHHbBIX U BHYTPEHHNUX MOpEit.

L4 ﬂﬂUHHonepuoaHGﬂ 00HHasA celicmonozudeckas cmanHyusa 0numesbHol aBmMoHOMHoOCMU
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COYMHCKHUM P
TOCYIAPCTBEHHBIV
YHVBEPCUTET

«Scientific and Technological Center of Unique Instrumentation» of the Russian Academy of Sciences
15, Butlerova Str,, Moscow, Russia, 117342. Tel.: +7 (495) 333-61-02, Fax: + 7 (495) 334-75-00, E-mail: np@ntcup.ru, Web: www.ntcup.ru

Federal State Budgetary Institution of Science «Scientific and
Technological Center of Unique Instrumentation» of the Russian
Academy of Sciences (STC UI RAS) was founded in 1997 by
renaming Central Design Bureau of Unique Instrumentation of the
Russian Academy of Sciences (CDB UI RAS), and is a successor of
CDB UI RAS. CDB UI RAS, founded in 1957 was the first scientific
instrumentation enterprise of USSR Academy of Sciences and the
second in the history of the Russian Academy of Sciences after Tool
Chamber of Petersburg Academy of Sciences, founded in 1726 and
having existed till 1849. During 46 years of its activity CDB-STC UL
RAS on the base of carried-out fundamental and applied researches
in the field of information technologies, scientific instrumentation
and optics, developed about 200 types of scientific instruments
and information systems (including those of highest complicity
category), released and implemented into research practice over

Acoustooptic endoscope

Analytical IR Fourier Spectrometer AF-01

Unique scientific installation «Laser heating in high pressure cells»
Acousto-optic endoscopic video spectrometer

Multifunctional research system based on interferometry with

Sochi State University

3000 instruments, some of which have world priority.

These instruments allowed to provide the most important
fundamental and applied scientific researches, carried-out by
institutes of Academy of Sciences andleading branch institutions
of the country in the field of physics, chemistry, biology,
experimental mechanics and others, according to various modern
techniques: acousto-optical spectroscopy for UV, visible and IR
ranges, IR-Fourier spectroscopy, submillimeter monochromatic
BWT spectroscopy, semiconductors photoelectric spectroscopy,
investigationsinstrong magnetic fields, microelectrode engineering
in electrophysiology, microphase thermoanalysis, determination
of polymers molecular constants by light scattering technique,
polymers thermomechanics, measurement of materials dynamic
parameters on infralow frequencies, tensometry information and
measuring systems and others.

acousto-optic filtration

e Elements of an experimental sample of an automated ion-vacuum
installation

e Unique scientific installation «Laser heating in high pressure cells»

94, Plastunskaya Str., Sochi, Russia, 354000. Tel.: +7 (862) 264-85-03, Fax: +7 (862) 264-87-90, E-mail: university@sutr.ru, Web: wwww.sutr.ru

Sochi State University was established in 1989 as the Educational and
Scientific Center for Training and Professional Development of staff for
recreation and tourism industry. The main subdivision of the Center was
the branch of the Kuban State University. Three yearslater the Branch
University became Sochi State Institute for Recreation and Tourism and
in 1997 acquires the status of a university. In 2011 Sochi State University
of Tourism and Recreation was renamed to the Federal State budgetary
educational institution of higher education «Sochi State University».
In 2017 Sochi State University acquired a special status — the status of
Krasnodar region Flagship University.

e  Physical modeling of resonant phenomena in pipelines of
engineering systems

e Perlite and foam glass plaster

e Decorative materials based on silicates of certain metals

Nowadays there are 5 faculties at the State Sochi University: Faculty
of Tourism and Services; Ecology and Engineering Faculty; Faculty of
Economics and Management Process; Faculty of Social and Education
Studies; Faculty of Law and also the Center for additional professional
education. In 2010 SSU established the University college, and in 2011, the
State Sochi University acquired «The Sochi economic and technological
college (the oldest college of Krasnodar Region) as a structural division.
So the «The university economic and technological college» was
established as a result of merging of two colleges into one. SSU also has a
branch university in Anapa (350 km up the Black see coast).

®  Foam glass substrate with a high content of copper ions
e Additive technologies in 3D modeling of buildings
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Hay4HO-TeXHONIOrMyecKuit LLEeHTP YHUKaNbHOro NpU6opocTpoeHus Poccuiickoi akagemMmn Hayk
15, yn. bymnepoea, Mocka, Poccus, 117342. Ten.: +7 (495) 333-61-02, Oakc: + 7 (495) 334-75-00, E-mail: np@ntcup.ru, Caiim: www.ntcup.ru

Hay4Ho-TexHONOrMYeckUin LEHTp YHWUKanbHOro npubopocTpoe-
Hus Poccuitckoit akagemuu Hayk (HTL YN PAH) cospav B 1997
r. nepeumeHoBaHWem LleHTpanbHOro KOHCTpyKTOpCKOro 6t0po
yHuKanbHoro npubopoctpoeHus PAH (LLKB YN PAH) u asnsetcs
npeemMHWUKOM 1 panbHeiwnm passutuem LIKB Y PAH.

3a roabl cBoeit gestensHoct HTL YM/UKB YN PAH Ha 6a3se npo-
BeJeHHbIX PyHAAMEHTaNbHbIX M NPUKNAAHbIX UCCNIEA0BAHUI B 06-
N1aCTU MHGOPMALUOHHBIX TEXHONOTUI, HAay4YHOro MpubOpoCTpoe-
HUS W ONTUKM pa3paboTtan okoso 200 TMMOB HAy4YHbIX NPUBOPOB
1 MHHOPMALMOHHbLIX cucTeM (B TOM Yucne BbICLe KaTeropuu
CNIOXHOCTU) BbINYCTUA W BHEAPUA B UCCNEA0BATENLCKYIO MPAKTUKY
6onee 3000 npubOPOB, psig KOTOPbIX UMEET MUPOBOM NMPUOPHUTET.
3Tu npubopsl no3onaunu obecneynTb BaxHeillwne (yHAAMeH-
TanbHble W NPUKNafHble HayyHble UCCNef0BaHUs, NPOBOAUMblE
MHCTUTYTaMu AKafeMun HayK U rONOBHbIMU OTPAC/IEBbIMU UHCTU-

®  Akycmoonmuyeckudi 2unepcnekmpasibHbiti MOOYb O MUKPOCKONa

o Ananumuyeckudi UK ¢ypbe-cnekmpomemp A®-01

®  VHUKGNbHAA HAY4YHAs ycmaHosKa «JlasepHbil Haepes 8 AYeliKax
BbICOKO20 0AB/IEHUA»

®  Akycmoonmuyeckuli 3HOOCKonuYecKuli BudeocneKkmpomemp

CoumHCKKI rocypapcTBeHHbIN YHUBEpPCUTET

TyTaMu CTpaHbl B 06nacTax Gu3nKM, XumMuu, Guonorum, 3Kcnepu-
MEHTaNbHO MeXaHWKW W Ap. MO Pa3fM4YHbIM COBPEMEHHbIM Me-
TOLMKaM: aKycToonTuyeckas cnektpockonus YO, sugumoro n UK
ananasoHos, MK-Oypbe-cnektpockonus, cybMunanmeTposas mo-
HoxpomaTuyeckas JIOB-cnektpockonus,  oTo3anekTpuyeckas
CMeKTPOCKONWA MONYNPOBOJHUKOB, WUCCNEA0BaHUA B CUNbHbIX
MarHUTHBIX NONAX, MUKPO3NEKTPOLHAA TEXHUKA B 3NeKTPOPU3M-
onoruu, MMKpoha3soBsblil TepMOaHanns, onpefeneHne Moaekynap-
HbIX KOHCTaHT MONMMEPOB METO[0M CBETOpacCesHWs, TepMoMme-
XaHWKa NONMMEpOB, MU3MEpeHue ANHAMUYECKUX XapaKTepucTuk
maTepuanos Ha MHGPaHM3KWUX YacToTax, NH(OPMaLMOHHO-N3Me-
puUTeNbHble CUCTEMbI TEH3OMETPUM U Ap.

®  MHO20QYHKUUOHANbHAA UCCIE00BAMebCKAA CUCMeMa Ha OCHOBe
uHmepgepomempuu ¢ axycmoonmuyeckod ¢unsmpayueli

®  3leMeHMbI IKCNEPUMEHMAIbHO20 06PA3UA ABMOMAMU3UPOBAHHOL
UOHHO-BGKYYMHOU YCMAHOBKU

®  [onozpaguyeckuli axycmoonmuyeckuti uHmepgepomemp

94, lnacmytckas yn., Codu, Poccus, 354000. Ten.: +7 (862) 264-85-03, Darc: +7 (862) 264-87-90, E-mail: university@sutr.ru, Cadim: www.sutr.ru

YHuBepcuTeT Gbin 0cHOBaH B 1989 r. B COOTBETCTBMM C NOCTaHOBE-
Huem Coseta Munuctpos CCCP ot 29 mapra 1988 r. Ne 388 «06
opraHu3auun B r. Coun yyeGHO-Hay4HOrO LEHTpa MO MOATOTOBKE,
MOBbIWEHWIO KBanU(UKALMM U NepenoAroToBke paboynx Kappos
1 CNeLMannucToB B 061aCTU KYpOpPTHOTO Aena v Typusma». B 1992 r.
npeo6pa3oBaH B COUMHCKMII rOCYAAPCTBEHHBII UHCTUTYT KYPOPTHO-
ro gena v Typusma. B 1997 r. By3 npuobpen cratyc yHUBEpCUTET],
a B COOTBETCTBUYM C NpUKa3oM MuHucTepcTBa 06pa3oBaHUM U HayKu
Poccuiickoit egepayum ot 27.05.2011 r. N21845 cTan Knaccuyeckum
VHUBEPCUTETOM.

®  Qusuyeckoe MOOeNUPOBAHUE PE3OHAHCHbIX ABJeHUL mpy6o-
nposod08 UHKEeHepHbIX cucmem

e lllmykamypka Ha 0cCHOBe NepauMma u neHocmexkaa

e [lekopamusHble MamMepuasbl Ha OCHOBE CUMUKAMOB HEKOMOPbIX

B ctpykType yHuBepcuteTa 5 (pakynbTeToB (Typusma U CepBuCa,
3KOHOMUKM W NPOLLECCOB YNpaBeHus, NHXEHEPHO-3KONOrMYeCcKunit,
COLMaNbHO-NEeAArornyecKuit, O pUANYECKUIT), YHUBEPCUTETCKNIA 3KO-
HOMMKO-TEXHONOTMYEeCKUi Konnepx. B coctase yHuBepcuteta yHK-
UMoHupytoT 22 Kadeppsl, B T. 4. 2 6a3oBble Kadeapbl, 19 yyeOHbIx
W Hay4HBbIX 1abopaTopuii, lopUAMYecKas KNMHUKA, LieHTp kapbepHoro
pocTa, LieHTp «30poBbey, y4eOHO-TPEHUHTOBbIE LIEHTPbI A1t CTYAEH-
TOB, 00Y4aIOLWMXCA TOCTUHUYHOMY W pecTopaHHoMy fieny — «ConHey-
HbI BeTep» n «AToNNY, LleHTp pycckoro A3bika u ap.

mMemannos

e (y6cmpam Ha 0CHOBe NeHOCMeK/IA C NOBbILUEHHbIM COOePIKAHU-
em UoHo8 Medu

®  AddumusHsie mexHonozuu 8 3D modenuposaHuu 30aHull
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CNOCOB BOCCTAHOBIEHWA PE3EPBOB WU ®YHKLIMOHAJIbHOI O COCTOAHWA OPTAHU3MA
C NPUMEHEHUEM OUTOCKUINUOAPHBIX BAHH

Cnocob npuMeHeHuA: B BanHy nobasnnertca
duTOoCKMNUAApHOE cpencTso B konudectee 30-80 mn
Ha 300 n soabl unu 15-40 mn Ha 200 n soapbl. Kypc o1 5
no 15 npoueayp oauH pa3 B 1eHb MK Yepes AeHb —
seyepom. [inutensHocTb oT 15 go 30 MuH npw
Temnepartype 38-42°C, npu 3T0M CPeACTBO COAEPXKMT
3MyNbCHI0 HA OCHOBE XMBWYHOTO CKUNMAAPa B
konuyectee ot 50 po 95 mac. % u puTogobasky ot 5
1o 50 mac. %.

Purogobaska npeacrasnseT coboi BogHO-
LWENOYHYI0 3MYNbCUI0 CYMMbI CONEel TPUTEpPNeHOBbIX
KMCNOT U HEMTPanbHbIX KOMNOHEHTOB, NOMY4YEHHYH0
0bpaboTKOK M3MeNbYEeHHOW APEeBECHOH 3eNeHH NUXTh
0,5-5% BoAHLIM pacTBOPOM MMApPOKCHAA MNK 1-5
BOZHbLIM PacTBOPOM KapbOHATA WENOYHOTO METANNAa B
COOTHOLLEHWA CbIpbe: IKCTpakT - 1:5-12 ¢
nocneayowmnmM oaHOBPEMEHHBIM OMbINEHHUEM
KOMMOHEHTOB 1 (PUNLTPOBAHWEM KOHEYHOTO NPOAYKTA.

lNpuMeHeHne No3BONSAET KOPPEKTUPOBATL
¢hyHKUMOHANBHOE COCTOSHUE OPraHu3Ma u
BOCCTAHABNMBATL €70 Pe3epBbl, NOBLILLATL
paboTocnocobHOCTL CNOPTCMEHOB B TPEHUPOBOHHOM W
COPEBHOBATENbLHOM MPOL|ECCaX.

UHCTUTYT XMMHUN KOMK HAYYHOT O LIEHTPA YPANIbCKOIO OTAENEHWA
POCCUMCKOW AKAJTEMAWN HAYK
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HOBbIE BUONOMYECKA AKTUBHBIE IOBABKW ALJATTTAI EHHOIO M METABOITUHECKOI O
NEMCTBIA HA OCHOBE ®UTOSKAUCTEPOWIOB

Hosble gobasku npeHasHaYeHbl NS
MCNONb30BaHUA B BOCCTAaHOBUTENBHON
MeZuLVHe, repuaTpum U cnopte Ans
NOBbILLEHUSA afanTaLOHHbIX
BO3MOXHOCTEN OpraHnuama B yCnoBusX
cTpecca, NOBbILEHHbBIX (PUINYECKMX 1
NCUXUYECKUX Harpy3oK, NpU HapyLUeHUU
YrNeBoAHOro U nunuaHoro oomMeHos,
npodrnakTHKN 1 KOMNEHcaLmm
abaoMuHanbHOro OXUpeHus, Ans
YNyYLEeHWUs NamMsaTi U B (DyHKUMOHANbHOM
MUTaHWN.

OEMIEPAITbHLIM UCCNENOBATENLCKAN LIEHTP «KOMM HAYYHbIW LIEHTP
YPAIIbCKOIO OTAENIEHUA POCCUACKOW AKATIEMUWN HAYK»
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[POIr PAMMA [II1A PACYETA BITMAHWA D/H COOTHOLWEHWA HA BO3HUKHOBEHWUE
OTKPbITbIX COCTOAHMI B IBYXLIENOYEYHON MOMNEKYNE IHK

Mporpamma npegHasHaueHa anA BbMWCNEHWA BEPOATHOCTH
BOFHUEHOBEHMA OTEDBLITLIX COCTORHHMM MEXNTY NApaMK KOMNNEMEHTADHbIX
B30TWCTEO OCHOBEHWA B ABYXUENoYSYHOM HeopgHopoaHoi monekyne [IHK.
Tpu aToM, B NPOrPaMME 3aN0XEHE BOSMOXHOCTL PACYETA S3BMCHMMOCTH
BEPOATHOCTH EOSHUKHOBEHWA OTKPLITLEI COCTORHMM K3K OT SHEPIMM CERZEH
MENJTY NEpaMU OCHOBEHWH, T3K ¥ BOSMONHOCTL 33MEHE! NPOTHESEIX
cBR3EH Ha AedTepueBble (Ha D% cumsHee) no sanaHHomy anroputmy. B
MOLEMM, SAN0ONEHHON B NPOrPaMMY, YUTEHbI TAKME XapaKTEpHCTHEM
monexkynbl [IHK, xax ynpyrue CBORCTES CEASM MEXAY NGPaMM S50THCTHIX
OCHOBEHMWH, YNPYTOCTh NEHTO300oCDhaTHLIX HUTER, A(hDekTh! ANCCHNELIMK
W BHELHEE NEPUOSMUECKDE BOAAEIHCTEME.

lNporpamMma 0bECNEUMBBEET BHINONHEHWE CNIELYIOWMX (hYHKLMMA:
BoMHCNEHWE YINOBbLIX DTIEI'IOHEHHﬁ GI0OTHCTREC DCI‘DEHWDEI ONpeEfENEHWE
BOSHUKHOBEHWS OTKPLITLIX COCTORHMM B NAPEX OCHOBAHWH, ONMCAHHE
OMHEMHMEM OTEPbITLIX COCTOAHMA; NOACYET KOMMYECTBA OTKPBITLIX Nap.
PesynsTatsl MoryT DbiTe HCTIONLI0BEHLI ANA TEOPETHHECKOND
WCCNE0ESHMA BNUAHKA AcHTEpHA Ha guHamuky monexyn [JHK

Brarogapa cosnaHHoN MPOrPaMME NOKa3aHO, YTO B (DUSWONOTMHECKOM
[MENa3oHE STOM ASHTEDHS YEEMWYMEAET BEPOATHOCTD Pa3PLIBS CEA3M
MENIY KOMNNEMEHTADHBIMK 350TUCTRIMK ocHoBaHuaMA Ha (0,220 60%,
YTO OTPEMEET €70 CNOCOBHOCTE SBMELNATE CEOPOCTL CUMTLIBIHNA
TEHETHMECKOM MHDOPMBLIMK B NPOLIECCEX TPSHCKPMMLIMMK, CYMERA NpU
NEPCHCTEHTHOM BOS[SHCTEWN B TEYEHWE KNETOYHOD LMKNG
HUSKOMHTEHCHEHOD HebnaronpuaTHOO thakTopa QUANa30H PEryNATOPHLL
MEXSHHIMOE M NDMECA K CHIKEHWID SA3NTALWOHHOID NOTEHLMANS Y

KYBAHCKWWA TOCYIAPCTBEHHbIW YHUBEPCUTET
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ANNAPAT ANA TEPANWK OKCOOM A30TA
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Annapar gns Tepannn OKCUAOM asoTta
(NO) npepHasHayeH ans cuHtesa NO,
noga4u NO K nauueHTy ¥ HenpepbIBHOMO
mMoHuTopuHra NO. MpoMbilneHHbIA
obpasel| oTHoCUTCA K 0bnacT MeguUMHbI
1 MOXET BbITb UCMONb30BaH B
WHransiyMoHHOW Tepanuu U Apyrux
TepaneBTU4eCKUX METOAAX, CBA3AHHbIX C
npumeHeHnem NO.

O ProHOMUYECKUMU 0COBEHHOCTAMM
3aABNIREMOro NPOMbILLNEHHOro obpasya,
NPOSBNSAIOWMMIUCS BO BHELUHEM BUAe
annapara, SBNSTCS UEeNoCTHOCTb
komnoauuuu, yaobcTeo U KoM OpTHOCTb
NPy NEpeMeLLEeHuMN.

T T—

POCCUWCKWUIA ®ENEPANBHBLIN AEPHBIA LIEHTP — BCEPOCCUACKUA HAYYHO-
WCCNENOBATENLCKUM UHCTUTYT SKCNEPUMEHTAITbHOWN OU3WKK
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MOPTATUBHbBIV MOBWUINbHBIA AHANU3ATOP NOMA 3PEHNA (MEPUMETP) HORIZON

lpubop npepHasHayeH Ans:
¥ paHHEe! WarHOCTUKM MayKoMbl - NWAMPYIOLLIEH NPUYKHBI
HeobpaTMMON CNENoTbl U WHBANMAHOGTH MO 3PEHIO;
» [WarHocTvKM paaa 3abonesaHni LieHTpanbHON HEPBHOM
CHCTEMb;
» [MardocTuEn IMcTpoduyeckux 3abonesanni CETYaTEn U
3PUTENBHOIO HEpBa.

YCTPOWCTBO COCTOMT M3 LLINEMA BUPTYaNbHOM
peanbHOCTH ¥ MHKPOKOMNbioTEpa. Beoa AaHHbIX,
ynpasnexne NpoLeccoM MCCNeaoBaHna M KOHTPONb
pe3ynbTaToB OCYLIECTBNSAIOTCA C NOMOLLBI0 NNaHLLeTa no
cetv Wi-Fi.

Bnepsble BO3MOXHO 0bcnegosarh
NALMEHTOB HAXOASALMXCH BHE KITMHME;
nexa4qnx v ManonoaByKHbIX;
neten;

NP1 OTCYTCTBHM LIEHTPANbHOIO 3pEHNA;
B HENOATOTOBNEHHbIX NOMELLIEHHSIX;

YVVVYY

BO3MOXHOCTH NOAKNIOYEHUA K CUCTEMaM TenemeanLMHbI
¥ MCNONb30BAHUA HOBBIX, PAHEe HEJOCTYNHbLIX METOAMK
uccnenosaqua apeHns. Huskan cebecTonMocTb.

000 «TOTAJI BXKEH»
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AIMMAPATHBIE KOMININEKCHI NS CBY TEPMOABIIALIW 3NOKAYECTBEHHbIX OMYXOIEW
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W3penue npegHasHayeHo ana
KOHTaAKTHOrO BO3[1€ACTBUS HA Y4aCTKMU
buonorMyeckux TkaHeid Ana NokanbHOro
pas3pyLLeHuss HoBoobpa3oBaHuii U onyxornen
B XO/1€ XMPYPIU4ECKUX OnepaLivii.

[1na MmecTHoro paspylieHus
OMONorM4YecKkoi TKaHn UCNoNb3yeTCA
renepatop CBY auanasona (2,45 [Tu) ¢
perynupyemoii BbIXO[JHO# MOLHOCTBIO oT 10
no 500 Br. B kauecTBe MHCTpyMeHTa,
HENoCpPeACTBEHHO BO3AEWCTBYIOLLErO Ha
TKaHb OMYXOIK, UCTIONb30BaHa urna 2,5 mm
n anuHont ot 150 go 200 mm, noaknoyaemasn
K reHepartopy nocpeactsomM rubkoro
paguo4acToTHOro Kabensi.

.....

OENEPANbHLIM UCCNENOBATENLCKUM LIEHTP MHCTUTYT NPUKNATIHOW ®U3NKK

POCCUMWUCKOW AKATITEMWW HAYK
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MOPTATUBHbIN BONOKOHHO-OMTUYECKN KOMEPEHTHBIA TOMOIPA® [114
MEIWLIMHCKOW OUATHOCTIKA

Mo3BonseT HeMHBA3WBHO, B peanbHOM BpeMeHu
nony4arb ONTUYECKUe M30DpaKeHnA BHYTPEHHewH
CTPYKTYPbl MOBEPXHOCTHLIX BUMOTKAHEN C BbICOKUM
NPOCTPAHCTBEHHbLIM pa3pelleHneM U rmyouHom
NPOHUKHOBEHUA A0 eauHML mm. [pubop yaobeH B
UCTONL30BaHUK DNAarof1apa HaNUYMK CMEHHbIX
ONTUYECKNX 30HA0B [INA UCCNEN0BAHUA PA3NNYHbIX
OpraHos.

[pubop npeacrasnaeT coboi eguHLIN
KOMNAKTHLIA 3NeKTPOHHO-OMTUYECKUit bnok ¢
BbIHOCHBIM TMOKMM OMTOBOMOKOHHLIM 30HI0OM.
JNeKTPOHHO-ONTUYECKKI DNOK BKMYaeT B ceba
ONTUYECKYID CHCTEMY, UCTOUHMKN NUTAHUA;
CACTEMY CKAHMPOBAHUA, CUCTEMY YCUNEHUA U
AETeKTUPOBaHWA CUrHana.

Mocne AeTeKTMPOBaHWUA CUrHana npou3BoAUTCA
BBOJ, MH(OPMALIUK B KOMMbIOTED Yepe3
WHTepdeRCHYI0 NNaTy BBO/a-BbIBOAA U
MOCTPOEHUE U30DPAKEHUA HA IKPaHe KOMNLIOTepa.

®ENEPANBHLIM UCCNEJOBATENILCKUA LIEHTP MHCTUTYT MPUKIMAIHOM OU3NKK
POCCUMCKOW AKAJTEMUWN HAYK
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KOOPOAWHUMETP «EBJOKMMOBA»

YCTPOUCTBO NS OMNPEAENEHUA YPOBHA KOOPAVHALIM IBVXXEHWA Y CNOPTCMEHOB —
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YcTpoHCTBO ANA NOBLILLEHUA KOOPAUHALMW
[BWKEHWIA y CNOPTCMEHOB, COAepXallee aBe
B3aMMOCBA3aHHbIe, YNpaBnsembie nNNaTtgopmbl,
BEPXHIOI0 C 1BYMS PYKOATKaMu, AN yNpasneHus
BEPXHUMMW KOHEYHOCTAMM M HWXKHIOID ANS yNpaBneHus
HWKHAMU KOHEYHOCTAMM C OTPaHUYUTENSAMM,
NpeaHa3Ha4YeHHbIMKU NS PUKCHPOBAHWUA CTON.

lMnaTchopmbl KeCTKO coeanHeHbl mexay coboi
perynupyemoin no BbiCOTe LUTAHIOW, HA KOTOPOH
yCTaHOBNEeHa NOABWKHaNA Waiiba Ana perynuposku
BbICOTbI MEXKAY Nnatopmamu.

Ha BepxHei nnatgopme XecTKo 3aKpenneHo
paboyee none ¢ bopTHKaMK, Ha KOTOPOM B paboyem
COCTORHMM YCTPOMCTBA PACNONOKEHbI: CTANbHOM Lap
maccou o1 60 go 70 rpamm, apkM ANA NPOKaTLIBAHWUA
paboyero wapa, HaHeceHbl CTPEnku, NoKasbiBaloLme
HanpaenexHue NPOoKaTbIBaHKA LWapa U YCTaHOBMNeHa
HyMepaLuA NocneaoBaTensHOCTA NPOKATLIBAHUA
paboyero wapa, npu 3TOM YCTPOICTBO JKECTKO
KpenuTcs K nony.

WHCTUTYT ®U3NONOT A KOMW HAYYHOI O LIEHTPA YPAJIbCKOIO OTAENEHUA

POCCUMWUCKOW AKATIEMWW HAYK
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CINoOCOb bUOAENPAIALIMKM IPOTABEPUHA - PAPMITOITTFOTAHTA TPYTINbI
OBE3BOINUBAIOLLWX CPELCTB

Cnocob npegycmarpusaet npouecc
B3aUMOJIENCTBMA pOTaBEpUHAa MMAPOXNopuaa ¢
kneTkamu wramma Rhodococcus rhodochrous
N3I'M 608.

lMpouecc BefyT B aspobHbLIX YCNOBKUAX B Cpeje,
cofiepxaller NICTOYHUKW YIMepoaa, a3oTta,
¢ocopa, MuHepanbHelie conu. Knetku wramma R.
rhodochrous U3I'M 608 moryT BbITb MCNONL30BaHbI
8 cBobogHOM M MMODKMNM30BAHHOM BUZE.

Liramm xpaHuTcs B PernoHansHoi
NpOMUNUPOBAHHON KONNEKLMK ankaHoTPOMHBLIX
MUKDOOPraHM3MoB (akpoHUM konnexkumun N3IMM).

M3obpeTeHne No3BONAET COKPATUTL CPOKK
OuoaecTpykUun ApoTaBepuHa U paccMaTpuBaTh
UCTIONL3YeMbli DaKTepUansHLIA WTaMM Kak
NoTEeHUMAnNbHbLIA areHT AN JO0YUCTKA CTOUHBIX
BOJ, NPeAnpPUATHIA, 3aHUMAIOLLMXCA BbIMTYCKOM
(hapmaLieBTUUECKUX npenaparoe, B TOM Yy1ucne
ApOTaBepuHa, a Takke ns 00e3BpexuBaHns
OnacHbIX (PapMOTX0/10B.

WHCTUTYT 3KONOTI MK U TEHETUKKM MUKPOOPTAHWU3MOB YPAIILCKOIO
OTAENEHUA POCCUMUCKOW AKAIEMUM HAYK, NEPMCKWUW OE[IEPATTbHBIV

' WCCNENOBATENLCKWWA LIEHTP ~
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TEXHONOMA CO30AHUA NOPUCTBIX BUOAKTUBHBIX HAHOCTPYKTYPHbIX MOKPLITAM HA
[MOBEPXHOCTW 3NEMEHTOB SHAOMPOTE30B TASOBEAPEHHOI'O U KOJNEHHOIO CYCTABOB
13 TUTAHOBbIX CINNABOB

[ina chopMUpoBaHNS NOPUCTbIX
KOMMO3ULIMOHHbBIX NOKPbITUI
1Ccronb3oBaHa nepcnekTMBHas
TEXHOMOrMA MUKPOAYroBoro
okcuamposanuns (MIO). Metog nossonseT
MONy4nTb Ha NOBEPXHOCTN UMMNNAHTaTOB
NOPUCTBIN CTEKNOKEpAMUYECKUN
(BroMumeTUYECKNIA) KapKac.

BENrOPOCKWUA TOCYJAPCTBEHHbIN HALIMOHATBHLIM UCCINEJOBATENLCKUA
YHUBEPCUTET
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CUCTEMA HEMHBA3MBHOW OLIEHKW KOHLIEHTPALIMM TEMOMTOBMHA KPOBW

Cucrema cocTouT U3 MyNbTUBOMNHOBOO
nanbLEeBoro ONTUYECKOro Jaryumka,
u3MepuTensLHoro bnoka u
creymManu3MpoBaHHOro NPorpaMMHoOIo
obecneyenunsn, pabortaiowero nog
ynpasnenmem OC Windows.

W3amepurensHbii bnok pabortaet noa
ynpasneHneM nporpammHoro obecneyenus,
pa3melL|eHHOTO Ha NEePCOHANbHOM
komnbtoTepe. [lporpammHoe obecneyeHue
MO3BONSET BU3yalibHO OLEHMBATL Ka4eCcTBO
perucTpupyeMbIX CUrHanoB, popmMmpoBaThb
ba3sy faHHbIX CUrHamNoB 1 NaLUEHTOB,
OLieHWMBaTb KOHLEHTpaLmIo remMornobuHa
(Hb) n rematokpur(Hct).

CAMAPCKMW HALIWOHATTbHBIV UCCNEIOBATESNILCKUA YHUBEPCUTET MMEHW
AKAZIEMUKA C.I. KOPOINEBA
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[NPUBOP [UNA NEPCOHANBHOIO TENEMOHUTOPWHIA NMAPAMETPOB
KAPIMOPECTMPATOPHOM CUCTEMbI YETIOBEKA

YnbTpanopratmsHbii npubop
obecneynBaeT HENPEPLIBHYIO U JNMTENbHYIO
(Bnnotb o 96 yacos) 2-kaHanbHy
permcTpaLmio anekTpokapavocurHana B
MOANMULIMPOBAHHDIX MPYAHbIX OTBEAEHUSAX,
pECTMPaTOPHOrO CUrHana u curHana
[BWKEHUS NaLUeHTa ¢ NocneayoLen
nepeaaden fjaHHbIX no becnpoBogHOMY
uHTEpdency B cMapTOH Unu NnaHLWeTHbIA
KOMMbIOTEP C BO3MOXHOCTBIO [lanbHenLLEen
peTpaHcnaumm bruocurHarnos u
[IMarHoCTMHECKUX NoKasatenen Ha
yAanéHHble asTomarusupoBaHHble paboune
MecTa Bpa4en-iMarHocToB NocpeCTBOM
ceTv VIHTEpHET B pexume peanbHoro
BPEMEHM.

CAMAPCKWUW HAL|MOHATNBHbIA UCCNEIOBATENLCKUA YHUBEPCUTET MMEHW
AKAZIEMUKA C.I. KOPOJIEBA




MINISTRY
OF SCIENCE AND HIGHER EDUCATION

OF THE RUSSIAN FEDERATION

MEVLIMHCKIA TMATHOCTUYECKW NMPUBOP — MPUBOP 1A AUATHOCTUKM
OYHKLIMOHAIIBHOI O COCTOAHUA NEPUOEPUYECKUX COCYIOB

lNpumeHeHune: onpeaeneHne pasnuyHbIX
cTaamii 3aboneBaHuii, CBI3aHHbIX C
HapyLLueHueM nepudepruyeckoro KpoBOTOKa,
NPOBEIEHNE HAaYUYHbIX UCCNENOBAHNIA
CMCTEMbI MUKPOLIMPKYTALIMMA KDOBM.

OcobenHocTu: cokpauleHue B 2 pasa
ANUTENBHOCTU NPOLEAYPbI UCCNe0BaHUA
CUCTEMbI MUKPOLIMPKYNSLIMKA KPOBM,
BO3MOXHOCTb KOMMNEKCHOM! IMarHOCTUKH
AN HAVBUYaNM3UpOBaHHOIO npolecca
neyeHus 3aboneBaHuwii, CBA3aHHbIX C
HapyLeHueM KpoBoobpalleHust.

HayuHasa 3HauuMoCTb: MeToauKa
[MarHOCTUKN HapyLLIEHWIA TKAHEBOTO
MeTabonuama HUKHUX KOHEYHOCTEN,
nossonsioulas knaccudumpoBarb
COCTOSIHWE KOXHbIX NOKPOBOB HVPKHUX
KOHEYHOCTEN NpuU caxapHoM auabete.

OPJIOBCKWW rOCYIAPCTBEHHbIW YHUBEPCUTET UMEHW W.C. TYPTEHEBA
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LIdPOBOW TPAXEOBPOHXWANBHBIA HEBYNAM3EP

Hebynaisep nmeeT BO3SMOXHOCTb
perynupoBaHns QUCNepcHOCTH
pacnbifieHusi npenaparos B npeaenax oT 2
A0 5 Mkm. bnarogaps ToMy, YTO BELLECTBO
pacnbIiNAeTCA Ha CBepxmanble YacTuubl,
nexapcTBEHHOE CpeACTBO NonagaeT Bo
BCe OTAeNbl AblXaTenbHOW CUCTEMbI U
BbicTpO ycBanBaeTcs.

ObecneynBaeT pacnbineHue
NeKapcTBEHHbIX NpenapaToB Ha BOAHOW
OCHOBE, Ha OCHOBE 3(hUPHbIX 1 APYruX
BUAOB Macern, a Taloke pacnbineHue
nopoLKkoobpasHeIX Npenaparos.

e

NEH3EHCKWUA TOCYJAPCTBEHHbLIN YHUBEPCUTET
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rMOPOMAHXETHbIN TOHOMETP NOBbILWEHHOM TOYHOCTH

ToHomeTp obecneunsaeTt Hagnexatyyio
TOYHOCTb OLIEHKW apTepuanbHOro fasnequs 3a
CYET NpUMeHEeHWs, Bnepabie B Mupe,
KOMNPEeCCHOHHOW MaHXeThl, B KOTOPOW BO3AyX
3aMeHeH Ha XWKOCTb. 3T0 no3eonser
peanu3oBaTth TeXHOMNOIMKO OLIEHKU CUCTONUYECKOro
W MaCTONUYECKOro AaBNeHui No aHanormu ¢
meTogom KopoTkosa, be3 ucnonL3osaHua
anropuTMHUUYECKUX METOZI0B, XapakTepHbIX Ana
TOHOMETPOB OCLMMNATOPHOIO TUNA.

MapoMaHXeTHaA TEXHONOMA NO3BoNAeT
CYLECTBEHHO YBENUYKUTL aMNNUTYAY OCUMNNALMIA
1 (DUKCUPOBATL MOMEHTbI NOABMNEHUA W
MCYE3HOBEHWA TOHOB KopoTKOBa NpAMBbIM
METOZ0M, YTO AaeT BO3MOXKHOCTL CO3JaBaThb
aBTOMaTuyeckue, aBTOHOMHbIe, HeMHBA3NBHbIe
TOHOMETPLI C NOTPELIHOCTLIO OLIEHKKU AaBneHus 1-
3%, 4TO Ha NOPAACK HUXE CYLLECTBYHOLLMX B
HacToALlee BpeMA TOHOMETPOB.

NEH3EHCKWA FOCYJAPCTBEHHbIA YHUBEPCUTET
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PaspabatbiBaeMan aBTOMaTU3NpoOBaHHas
cuctema ynpasneHua (ACY) no3sonut npoBoauTh
bannoxHy aunartaumio (B/1) nog NOCTOAHHLIM
0OBLEKTUBHBLIM KOHTPONEM Haf] NpoLeccom
pacLumpeHus npocseta buonornyeckoro obbekra
MyTeM perucTpaLuy CUrHanoB akyCTUYeCKon
ammuccun (A3), CXOALMX U3 MECTa NpoBefleHuA
onepatmi U TeM CambIM YCOBEpLLEHCTBOBAThL
merof bf]. ACY umeeT iBe OCHOBHbIE YacTH:
NPOrpaMMHyI0 W annaparHas.

lNporpammuan yacte ACY byfleT aHanu3anpoBartb
nocTynawiime curHansl A3 1 ynpaenate paboToi
Hacoca, co3fjalLLero n3bbLITOUHYK Harpy3Kky Ha
CTEHKW iUnaTupyemoro opraHa.

AnnapartHas yacte ACY byaer cocTosiTb U3
YNpaBnAeMoro B peXMme peansHOro BpeMeHu
3NeKTPOMEXaHNYeCcKoro YCTPOMUCTBa,
obecneynBaiLLero 03MPOBaHHY edopmaLnio
CTEHO3WPOBAHHOIO Y4acTka, a TakKe YCTponcTBa
perucrpauum curHanos A3

NEH3EHCKWUA TOCYJAPCTBEHHbLIN YHUBEPCUTET
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MYTIbTUCEHCOPHbBIE KOMINEKCHI [NA SKCINPECC-AHAIIA3A MALLEBLIX,
OAPMALIEBTUYECKUX, PU3NOINOTMYECKUX CPEL] U CTOKOB

MynbTUCEHCOPHbIE KOMMIEKChI BKMIOYAT Habopbl
NepeKpecTHO YyBCTBUTENbHLIX NOTEHLIMOMETPUHECKMX
CEHCOPOB Ha 0cHOBE MMOPKUAHBIX NepTOPUPOBAHHbIX
CynbPOKaTUOHOODMEHHBIX MEMDPaH, BbICOKOOMHbIE
MHOrOKaHarnbHbIE NOTEHLMOMETPbI U NPOrpaMMHOe
obecneyexune Ans aBTOMATU3ALMK aHANK3A.

AHANUTUYECKUM CUTHATNOM CEHCOPOB SBNAETCH
noteHuuan [lonHana (M[1), a paHcmembpanHbii
nepeHoc yctpaseH. Bapbuposanue xapakrepuctuk [1-
CEHCOpOB 0CTUraeTcs U3MEHEHUEM YCNIOBUIA copbLu
W 3aKpenneHus 8 MembpaHe MOHOB aHANWTOB, NyTeM
BBEJEHUA HAHO4YACTUL, AONAHTOB (B TOM YKCne
NOBEPXHOCTHO MOANMMULMPOBaHHbLIX) U 0bpaboTkK
HM3UKO-XUMUYECKUMKM METOAIMU.

MynbTUCEHCOPHbIE KOMMIekcsl obecneynsaioT
BbICOKYIO TOYHOCTL ONpeaeneHua U HU3KUE Npeaenbl
00OHapyXeHUs aMWHOKUCNOT, BUTAMUHOB M
NEKaPCTBEHHBIX BELWECTB (B TOM YUCNE XMMUYECKMX
aHanoroB HAPKOTUYECKMX BELLIECTB) B Cpeax CNoXHOro
COCTaBa, 4 TAKKE BbICOKYI0 HAIEXKHOCTb KA4YECTBEHHOMO
aHanu3a Takux cpeq (Hanpumep, OLEHKK CTeneHu
CBEXECTH HENAcTePU30BAHHOIO NMBA M KOHTPONA 3a
tanbeudukaymuen Monoka).

BOPOHEXCKMW FOCYAPCTBEHHbLIW YHUBEPCUTET
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TEPMOSIEKTPMYECKOE YCTPOUCTBO 1A TEMNOBOIrO BO3AENCTBUA HA PYKY
YEMOBEKA

M300peTeHne OTHOCUTCA K MeAWLMHCKON :
TexHuKe. TepMoanekTpuyeckoe yCTpoOMCTBO AnA —
TEenmnoBoro BO3AEUCTBUA Ha PYKy Yyenoseka
COIEPUT TemMnepaTypHbIi pa3fipaxuTens. e § <

Tepmo3anekTpuyeckue MOyNnu TeMnepaTypHoro
pa3sfipaxuTens BCTPoeHbl B rMOKoe anacTuyHoe
OCHOBaHWe C OTBEPCTUAMM NS UX YCTAHOBKK 1
NOAKIMIOYEHbI K NPOrpaMMUPYEMOMY MCTOYHUKY
NATaHKA 3NeKTpuYeckuMi nposogamu. OTeepcTus
pacnonoXeHbl B OfUH psf Mo ANUHE OCHOBAHMUA.

OcHoBaHKe no KpaamM cHaDKEeHO 3aCTEeXKOH-
NUNYYKON U BLINOMHEHO B BUAE [BYX NOMOTEH U3
CUHTETUYECKON 3NaCTUYHOW MATEPUH, CLUMTBIX
mexy coboif KanpoHOBOW HUTLIO MO NEPUMETDY
YCTAHOBINEHHbIX B HAX TEPMO3NEKTPUYECKNX
Molynei Ha pacCTORHWK OT UX KpaeB B 2-3 MM.

T
ey

[ATECTAHCKMX FOCYJAPCTBEHHbIWM TEXHUYECKWUA YHUBEPCUTET
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MOPTATUBHBLIA PEHTTEHOBCKUM OEHTANBHLIN AMMAPAT «MAPAYC-P»

lMopTatveHbi peHTreHosckuit annapat «[MAPYC_P»
NpeAHasHa4eH AnA NpOBEAEHUA AHATHOCTUHECKMX.
WCCNEef0BaHMIA B CTOMATONOMM U YelOCTHO-NMLIEBOM
XMPYPIM, B TOM YMCNE, B HECTALMOHAPHBIX
HeCneLManu3upoBaHHbIX YCNOBHAX.

[NpuHYMNManbHas 0CcoDEHHOCTL NOPTATHBHBIX annapaTtos
OT TPAAVLMOHHbIX CTALMOHAPHbIX annapaTos CO LUTaTBOM
HaNONBHOTO MMM HACTEHHOTO TUNA, 3aKMKYAETCA B TOM, YTO
X KOHCTPYKUMA NO3BOMNSET NPOBOANUTL AMATHOCTHYECKHE
uccnenosaHns 6e3 nenonb3osaHnA KaKkoro-nubo wratmsa.
MeanepcoHan BbINONHAET PEHTTEHOBCKYID CheMKY,
YAEPX1Ban annapar HENOCPEACTBEHHO PyKaMK.

[pUHUMNKANBHOE OTNHYKE COBPEMEHHOMO POCCHIICKOND
annapara OT BCEX /IPYTHX M3BECTHBIX KOHCTPYKLIMA
3aKMIYaETCA B UCNONb30BaHWK PEHTTEHOBCKON TPYOKKM
cepm BC ¢ hokyCHbIM NATHOM MMKDOHHBIX Pa3MEpOB
npowasopcTea AQ eCsetnaHa-PextreH». COOTBETCTBEHHO,
rmybuHa pe3kocTH Npu IEHTaNbHOW ChEMKE HE OrpaHiMeHa.
MoxHo ynepeThcs Topuom Tybyca annapara B
AMArHoCTHPYEMbIf Y4acTOK YEmCTHO-NMLEBOr0 OTAENa, YTo
NO3BOMSET NOBbLICTD TOYHOCT KNPULIENMBAHIUAD, B TOM
Yncne, NCKNKYHTL HEPE3KOCTb - €CMa3» M30OpakeHHa u3-3a

Tpemopa pyk peHTreHnabopaHTa MnK ronoBbl NaUKeHTa.

CAHKT-NETEPBYPICKUM FOCYJAPCTBEHHbIN SNEKTPOTEXHUYECKWA
YHUBEPCUTET «NI3TW»
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HOBbIE COPTA KAPTO®EJIA

CenexumoHnpoBaHbl HOBbie copTa kapTodens
gblpﬂﬂeu,n, «BbMErofiCKuit» anaNTHPOBAHHBIE K YCNIOBHAM
KTHKH.

COPT «3bIPAHELL»

» cpeanepanHecnensiv (61-80 gH.) npoaoBoONLCTBEHHOM
Ha3Ha4YeHWA,

»  KnybHW XEenTo-KOpHYHEBbIE, MAKOTL CBETNO-KeNTan,
» ToBapHan ypoxaitHoctb 35,0 — 40,0 1/ra, ToBapHOCTL
88-95%, macca TosapHoro knybxs 871057,
> kpaxmammctocTb 14,9-16,3 %, BrycoBble kauecTBa
XOpoLume.
[NpeumywiecTsa nepe CTaHAAPTOM:
»  COXpaHHOCTb B 3MMHWA NEPHOZ XOpOLUaA,
7 YCTOWYMB K paKy, 30N0TMCTOH KapTodenbHOW HemaTtose,
»  OTHOCHMTENbHO BbICOKas YCTOMYMBOCTb NO BoTee K
KinyOHsAM K ¢UTOGTOPO3Y, YEPHOK HOXKE, PUIOKTOHMOSY,
YCTOWYMB K NaplLe 0DbIKHOBEHHOM.
LieHHOCTb COpTa: HEMATONI0YCTOWYMBLIN M
BbICOKOYPOXEMHBIN.

WHCTUTYT ATPOBMOTEXHOMOMMW KOMU HAYYHOT O LIEHTPA YPAILCKOIO
OTJENEHWUSA POCCUNCKON AKATIEMUN HAYK
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ASPO-TUAPOMOHHARA YCTAHOBKA [N BbIPALWMBAHUA PACTEHUW IN VITRO
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Texvonorun eeipalyusanus Ha ycraxoske ATM-60 ocxosana na
KYNbTMEMPOBEHUM PECTEHWH B YCNOBUAXN BORHO-BOIAYLUHON KYNbTYDhI C
WCNONb30BEHUEM 35 DOTMAPONOHHBIX YCTEHOBOK, OCHBILIEHHBIX BKTHEHO-
NBCCHBHOM CHCTEMOW NUTaHWUA. YCTPOWCTBO ABNAETCH YHWBEPCANBHEIM
AN BLIDBYMEIHMA DASNWYHLI DACTHTENBHEL KYNETYD M MOXET
MCNONL30BATLCA ANA NOMyYEeHA DITHTEMM' NpOIYKLIMKA
KnyBHEHOCHBIX, NNOJOBO-ANOAHLIX W TPABAHMCTHIX KYMbTYD.

YCTpoicTEO NpegHASHAYEHD ANA MCNONLS0BAHUA B CEMEHOBOYECKNX
NPOrPEMMEX B LIENAX MACCOBOM0 THDAXMPOBAHUA WCXOLHOTO CEMEHHOM
METEDWENS, @ TAKKE B CENEXIMOHHBI NPOTPEMMEX A UCNLIT3HNA
mDpPUA0BE, C BOSMOXHOCTI HOTO BOCMPOMSBOACTEA A0 ABYX-TPEX
NOKONEHWA 33 OfWH rOf C OQHOBPEMEHHLIM NPOESAEHNEM "
oueHox Hambonee NEPCNEXTMEHOND CENEXLMOHHOND MATEPHANE.
YeTposicTeo moxet Dbime MCNONLIOBAH0 ANA KyNLTUBMPOBAHMA LIMPOKOTD
KDYTa XO3RHCTBEHHO-UEHHBIX W NEXKAPCTBEHHBN KynbTyp. Npousce
BLIDALUMBAHUA MOXET NPOMCXOANTL B MEobbIX yCroBusX eCTECTBEHHOM
WIM UCKYCCTEEHHOTD KMMMETE B JALMTHE( COODYMEHMAX KDYITIOTOLMYHO.

BhipaupmeaHie pacTeHni Ha YCTEHOBKE NpousBoaMTCA Des
WCNONb30BEHKA TEEPAbIX CYBCTPaTos B BogHO-B03YLIHOM KynbTYpe. Bo
BPEMA BLID3LLMBSHWA PSCTEHWH MOXHO SKTWEHO BO3EWCTEOBATE HA
POCTOCTHMYNMDYIOWME NPOLECCH! W YNDEENATL NPOUECCIMM
meTabonusma.

MWTaHNE OCYWECTENAETCH SHEPrOISBWCHMON M SHEPTOHESBENCIUMON
KOHTYDEaMM NHT3HWA, NOBONAIOWME DESONACHD BLIDAWMBSTD KyNbTYDY
bes pwcka rbenn B cry4anx BOSHUKHOBEHNA BBDUHHBIX CHTYELMA.

Texnonorwa sEnAETCA akonorwyecku besonacHow 1
pecypcocheperalowen B 0THOLEHIN WCNONBIDBAHWA 3NEKTPOGHEDIMM,
BOfHbLI PECYPCOB, MUHEDANbHLIX YAODPEHWA W XMMIUECKMX CPEACTE
JALMTEL

.....

BCEPOCCUMCKUIA HAYYHO-UCCIE[JOBATE/TbCKUMA MHCTUTYT KAPTO®ENBHOMO

X03ANCTBA MMEHW A TIOPXA
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CTAHUWA O30HMPOBAHWA BObI

CraHumsa npegHasHayeHa ons
obessapaxusaHuna bacceitHoBOW BOAbI
030HOM. [1pON3BOANTENBHOCTD CTAHLMK
no 10 M3 Boasl B yac.

[pn ucnonb3oBaHWUK CTaHLMM ANs
obes3apaxuBaHusa BoAbl B 0OLWECTBEHHbIX
baccenHax, obvem yawwm baccenHa o 80
M3. NS ynyYweHns opraHonenTu4eckux
XapaKkTepucTuk Bogbl 00beM Yalum

BacceitHa MoxeT bbITb yBenuyeH o 200
M3.

YHHBepcaﬂbHOCTb BO3JEWCTBUA 030Ha
KaK OKncnuTensa u Kak RGSHH¢EKT&HT3,
NO3BONAET Nony4arb BOAY BbICOKOro
KavecTBa.

POCCUACKMA ®ENEPATNbHbLIN AEPHBLIA LIEHTP — BCEPOCCUWCKMMA HAYUHO-
WUCCNENOBATENbCKUA UHCTUTYT SKCINEPUMEHTANBHOW ®U3NUKU
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XUMWYECKN AKTUBHBI OUNBTPYIOLIA SNEMEHT K CNIOCOB EFQ U3rOTOBIEHUA

WN3obpeTteHne oTHocutcsa Kk obnactu
NPOBEAEHUA reTeporeHHbIX XUMUYECKUX
peakuun B CUCTEME «ra3 - TBepfoe Teno»
UNK «KMOKOCTb - TBEPAOE TENO», BKMYas
KaTanuTuyeckue peakuun Ha noBepxXHOCTU
Karanusatopa, @ UMEHHO, K KOHCTPYKLMAM
1 cnocobam U3roTOBNEHNA Hacaaok
XUMWUYECKNX PeaKTopoB, CofepXaLlmx
(PUNLTPYIOLMIA ANEMEHT C XUMUYECKM
aKTMBHbIM BELLECTBOM, pacnpeaeneHHbIM
B MOPUCTOM MHEPTHOM Kapkace.

POCCUWCKWUIA ®ENEPANBHBLIN AEPHBIA LIEHTP — BCEPOCCUACKUA HAYYHO-
WCCNENOBATENLCKUM UHCTUTYT SKCNEPUMEHTAITbHOWN OU3WKK
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ArPOBOTUKC - BINJTA CENIbXO3ABUALIUA

Kaxablii rog Ha cenbxospaborax rubner 2-
3% nunotoB. ®epmepbl HEAOBOMNbHbI
HU3KUM Ka4eCTBOM ONPbICKUBAHMS,
OCYLLECTBINSIEMbIM MUNOTUPYEMbIMU
CaMonéTamu.

C nomoLuwpio becnunoTHoro neraTenbHoro
annapat «ArpoboTukca» MOXHO
athdeKTMBHO ONpbLICKMBATL NMONSA, cafibl U
neca, 3ailuias ux oT BpeauTened,
COpHSIKOB 1 bonesHen. Kniouesble
KOHKYPEHTHbIE NpeuMyLLlecTBa
«ArpoboTukca» — BbICOKOE Ka4ecTBo,
TOyHOCTL pabotsl (BI/1A opueHTUpyeTes no
GPS), cHIKEHHbIA pacxo/ XMMUKaTa,
BO3MOXHOCTb paboTbl HOYbI.

B otnuume oT aHanoroe ¢ none3Hom
Harpy3koii, He npesbiwwatoieit 10 kr, cmoxeTt
nogHumathb 4o 200 kr xumukaTta.

MOCKOBCKWMA NONUTEXHUYECKUA YHUBEPCUTET
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CYXOW MOIMOYHbIW HAMUTOK «BIO-FIT»

«Bio-Fit» - cyxo0it MONOYHbLIN HANWTOK
(bYHKUMOHANBHOTO HA3HAYEHUA, NONYYEeHHbIN B
pe3ynbTare CMelUBaHUA CyXoro 0beakupeHHoro
MOMOKa, MHyNWHa, npobuoTuka u crabunuaaropa,
CNocobHbLIN pelnTsL Npobnemy HepaluoHanLHOro
NUTAHUA W CTaTkb NPEANOCLINKON ANA peLueHns
npobnemsl NPOU3BOACTBA MONOKA.

['0TOBBIA NPOAYKT NO NoKasaTensam
He30nacHOCTU COOTBETCTBYET TpeDOBaHUAM,
yka3anHeiM B TP TC 033/2013 «O beaonacHocTm
MOIOKa M MONOYHON NPOAYKLMUD .

YuutsiBana cneunduueckuit xapakrep
UCNONb3YEMOI PeLlenTyphl, peanu3aLua MONoYHbIX
HarNWTKOB HA HAYarnLHOM 3Tane NnaHupyeTcs B Ry
(huTHec-LleHTpax, NOCKONbKY KOHEeUHbIIH NpoayKT -
npw pa3sefeHun Boaoil bynet Hambonee
npubNKeH K ucnonb3yemsim B (outHec bapax
KOKTeMNAX.

MOCKOBCKWA TOCYJJAPCTBEHHbIV YHUBEPCUTET TEXHOINOMW W YTNIPABINEHWSA
WMEHW K.I'. PA3YMOBCKOI'O
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CYXAR NMUATATENBHAA CMECb «SMART-FOOD»

SmartFood — aTo cyxas nuTarenbHas
CMECb, KOTOpaa COAEepPXMUT BCe
HeobxoauMbie Ans opraHWamMa BellecTsa:
Benku, yrnesoapl, Xupbl, 21 BUTaMUH U
MUHepan. Ee coctae cooTBETCTBYET
pekomeHaauusm PocnotpebHaasopa no
nUTaHUIo. 310 yaobHas 3aMeHa nonesHoun
e/bl Toraa, Koraa oHa HeJoCTynHa.

SmartFood - 310 BbICOKOTEXHONOIMYHARA
Lincposas Eaa byaywero,
paspaboTaHHas ans Bawero yaobcrsa u
ONS BaLlero 340pPOBbA.

SmartFood npoussoautcs B Poccun B
NPOMBILLNEHHbIX MacluTabax.

MOCKOBCKWMY FOCYAPCTBEHHbLIV YHUBEPCUTET TEXHONOMW W YTNIPABIIEHUA
MMEHU K.I'. PASYMOBCKOI'O
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OYHKLUWMOHAJITBHOE MUATAHUE «VIT FOOD»

Vit Food — cmecb BbicTporo
NPUroTOBNEHNA Ans niogen ¢
NpeApacnonoXeHHOCTLIO K HapyLLEHWo
KocTHoro Metabonusma.

.....

MOCKOBCKWA TOCYJJAPCTBEHHbIV YHUBEPCUTET TEXHOINOMW W YTNIPABINEHWSA
WMEHW K.I'. PA3YMOBCKOI'O
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MYTIbTUAIEHTHbBIM POBOTOTEXHUYECKIA KOMIIEKC [1N1A YBOPKM MINOAOOBOLHON
[NPOAYKLIMK HA OTKPbITOM IPYHTE

KnioyeBoi TeXHONOMEN ABNAETCA 3aBTOHOMHOCTb
€0313B3eMOro poboTOTEXHUYECKOro KOMMIeKea,
obecneynsaemoro cneayoLumm haktopamu:

1. Hanwywem cnocobHOCTH CAMOCTOATENBHOMO
yNpaBneHua opraHu3auuel B3auMoAeHCTBUA
ABTOHOMHbIX MOIyNel KOMNNEKca, NPUBOASALLIETO K
BbIMOMHEHWI0 MACCHIA.

2. CnocobHOCTBIO K CAMOCTOATENLHOMY BbIDOpY
CTpaTeruy BbiNoNMHEHUA MUCCHIN HA OCHOBE YYETA
COCTOSIHUS! BHELLHEH cpefibl U COBCTBEHHOMO
BHYTPEHHETD COCTOSHMA.

3. Hanwuuem onpeaenéHHoro ypoBHSA NMPUHATHS
peleHuit, He TPeDyIOLEro BHELLHETO YNPaBNeHUA.

[Npu cO30aHMM MyNETUArEHTHOrO
poboToTEXHU4ECKOrO Komnnekca ans beanoaHoro
cbopa NnoAOOBOWHONM NPOAYKLMKA NNAHUPYETCH
pa3paboTaTtb MHTENNEKTyanbHoe ynpasneHue Ha
OCHOBE METO/I0B M aNrOPUTMOB pacnpeaeneHHoro
CHTYaTMBHOTO aHANW3a MHOTOMOAANbHBIX NOTOKOB
HECTPYKTYPUPOBAHHDIX JaHHBIX U CUHTE33 alanTUBHOIO
NPOAKTUBHOIO NoBeAeHUA MOBMMNbHBIX poHOTOB B
COCTaBE EIWHOTO MyTbTUAreHTHOTO KONNEKTUBA.

QENEPANBHBIA HAYYHbIW LIEHTP «KABAP[IMHO-BATTKAPCKUWA HAYYHBIW LIEHTP
POCCUMCKOW AKATIEMUWN HAYK»
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MPOOYKLIWK B TEMNIMULAX
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PA3PABOTKA KOHCTPYKLIMA U U3IOTOBIEHWUE ONMbITHO-AEMOHCTPALIMOHHOIO OBPASLIA
MYNbTUATEHTHOITO POBOTEXHUYECKOTO KOMIIMEKCA [INTA CBEOPA MIOA00BOLLHOW
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PoboTtoTrexHuueckuin Komnnekc aAna yoopku
NNOAOOBOLHON NPOAYKLMK B TENNULax
npeacrasnet coboil pasmellaemsli B TENnNULax
KOMMNEKT 13 aBTOHOMHbIX CTaLMOHAPHBIX W
MOBHNBLHLIX MOAYNEN, B3aMMOCOrNacoBaHHO
BLINONHAKLMX onepauuu no cobopy,
TPaHCNOPTUPOBKE W CKNAANPOBaHWUI0 ypoxan
NNOACOBOLLHOW NPOAYKLMK, @ TaKke onepawum no
TEXHUYECKOMY 0DCMYXMBAHNIO MODUNbHBIX
moaynein B 6e3noIHOM pexume.

Pa3paboTaHHbie MeTobl U anropUTMbl
No3BONAIT CHADAUTL MOAYNK KOMNNEKca
cUCTEMaMM a[JanTUBHOIO YNpaBneHua Ha OCHOBe
BbICOKOYPOBHEBOIO NCKYCCTBEHHOIO MHTENNEKTA,
obceneunsaoLLero MogynaAM KoMnnexkca
CNOCODHOCTL K CYLIECTBEHHOMY MOBbILLEHNIO
KayecTsa NPOAYKLIMK W CHIDKEHUE M3JlepXKeK Ha
ybopKy ypoxas.

' e

OENIEPANbHbLIN HAYYHbIN LIEHTP «<KABAP[JUHO-BANTKAPCKMA HAYUHbIW LIEHTP

POCCUMCKOW AKATEMAW HAYK»
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[EOUHOOPMALIMOHHBIE TEXHOINOIMAW B YTNPABJIIEHWA COCTOAHUEM
CENbCKOXO3AUCTBEHHbIX MOMNEN

Jl0Ka3aHo, YTo UCMONbL30BaHNE [laHHbIX
AUCTaHUMoHHOro 3oHauposanua ([1/13) co cnyTHuka
Sentinel 1 ¥ pagUONOKALMOHHLIX CHUMKOB
cnocobCTByeT YCUNeHud MHOopPMaLUOHHON
NMOLAEPKKH NPUHATUA PELUEeHN B 4acTu
yNpaBneHua COCTOAHNEM NONen.

JlokazaHo, 4To UcnonL3oBaHue
reOMHMOPMALIMOHHBIX TEXHOMOTWI B CENbCKOM
X035iiCTBE 0DeCneYuBaeT TOYHOCTL ONpeieneHus
CXOXMX MO CTPYKTYPe W BHELUHeMy BUaYy
CENbCKOX03AMCTBEHHbIX KyNbTYP, a TaKke
CNocoBCTBYIOT NPOBEAEHNIO [IONOMHUTENBHOTO
aHanuaa COCTORHWIA PACTUTENbLHOCTY Ha
MYNLTUBPEMEHHBIX KOMMNO3UTAX NPWU PA3NUYHON
Nonsipu3aLui.

BuisiBneHo, uTo ucnonb3oBaHue
reOMH(OPMALMOHHBIX TEXHONOMMIA B Pa3NWYHbIX
cthepax X03AWCTBOBAHWUA CNOCOOCTBYET
NOBbILWEHN0 3 PEKTUBHOCTU YNpaBNEeHYECKNX
pelueHwi B busHece 1 rocyapcTBeHHOM
yNpaBneHuu.

POCCUWCKMA TOCYAPCTBEHHBIW COLMATbHBIW YHUBEPCUTET
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AHK-UHCEKTULMA ANA KOHTPONHA YACTTEHHOCTW NUCTOI PhI3YLLUX HACEKOMbIX

OpHouenoyeyHbin [JHK-onuronykneoTua,
0bnanatoLMil MHCEKTULIMAHLIMU CBOCTBAMM.

TexHu4eckue XapaKTepUCTUKNA:

» CpaBHUTENbHO HEOONbLIOE KONWYECTBO aKTUBHOID
BelecTsa, HeobXo4MMOro AN MHCeKTULMAHOIO
adpdperTa, cocTaBnaeT okono 1-3 Hr;

» npenapaT Ha BOAHOW OCHOBE, YTO NO3BONUT
uabexatb HeratTuBHOro NoboYHOro AEeHCTBUA HA
HellenesbiX HACEKOMbIX M PACTEHWUSA, 3 TaKKe
NIPYTVX YNEHOB 3KOCUCTEMDI;

» [ONA CO3[AaHWA HALWEro npenapata Mbl UCToNb3yem
kopoTkue (11-18 HykneoTMaoB ANUHOK) (parMeHTbI
NHK, koTopble Nerko 1 Heoporo CUHTE3MPOBATD;

» nnuHa [IHK-wHcektwumna B 11-18 Hykneotmnos
MOXeT obecneunTb NOCTATOYHDINA YPOBEHD
n3bupaTenbHOCTH Npenapara,

» LieHa npenapara OpMeHTMPOBO4HO cocTasuT 30
pybneit 3a 1 nuTp npenapara B KoHUeHTpauum 1
NMONb/MKN ¥ DyAeT KOHKYpPEHTHOCNOCODHbIM NO
AOCTYTHOCTA C COBPEMEHHbLIMU Npenaparamu (LeHa
COBPEMEHHbIX NPEnaparos NexuT B npeaenax 35-

50 pybneii 3a nuTp).

AL

KPbIMCKWUIA ®EQEPANBLHBLIN YHUBEPCUTET UMEHWM B.W. BEPHALICKOIO
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BUOKOHBEPCUA HE@TECOLAEPXKALLWMX OTXOAOB (HE®TELIIAMOB) HA OCHOBE
HEMATOIEHHbIX AKTUHOBAKTEPWM U BUOCYPOAKTAHTOB

[lpegHasHa4eHa ans apdeKTUBHON
nepepaboTkn HedpTecoaepxaLuMx OTX0A0B
(HedpTelLnaMoB) NyTeM UHTEHCUUKALIMK
MUKPOBMONOrM4YeCcKnX NpoLeccos
TpaHcopmaunn HedTaHbIX
yrneeogopoaos. MIHHOBaUWOHHOCTb
3KOOUOTEXHOMOTUK 3aKNO4aeTcs B
NCNONb30BaHWUMN HENATOreHHbIX
aktuHobakTepui poga Rhodococcus u
CUHTE3UPYEMBIX UMW HETOKCHYHBIX
buocypdakTaHToB.

MEPMCKWWA rOCY[JAPCTBEHHbIA HALIMOHAIbHBIW UCCINENOBATENLCKUNA
YHUBEPCUTET
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TEXHONOTWA NEPEPABOTKW NMPOMBILLTEHHBIX U BbITOBbIX OTXOLOB

TexHonorusa nepepaboTku NPOMbILINEHHLIX 1
ObITOBbLIX OTXO/0B NpefiHa3HayeHa AnA
nepepaboTkn HUAKOCOPTHLIX FOPIOYMX UCKONAEMBIX,
anbTepHaTUBHLIX TONMWB, B TOM Yyucne bruotonnus,
NPOMBILLNEHHBIX W ObLITOBLIX OTXOA0B.
OTnuunTENbLHLIMK YepTaMn TEXHONOTUKM ABNSAITCA:

% BbicoKuit aHepreTudeckmit KT rasndukaumumn
(no 95%);

»  MOAYNbHbLIA NPUHLUKMN ohopMNeHUA npoLecca;

5 BbICOKAA 3K0NOrMyeckas YACToTa rasoBbIX
BbIDpOCOB M 0Dpa3yWMXCA WNAKOB;

» o0bpa3oBaHWe UOKCHHOB W BbIHOC TSKENbIX
METanNIMoB Ha NOPAAKU HUXKE MO CPABHEHUID C

COBPEMEHHBLIMW MYCOPOCKUTaKLLUMM
3aBoJjammn

e

WHCTUTYT NPOBMEM XUMUYECKOWN ®U3MKU POCCUMUCKOW AKATIEMUW HAYK
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CUCTEMA ABTOMATUYECKOIO PEQEPUPOBAHMA TEKCTA C ®YHKLIMEW OTCIIEXXMBAHWA
COBbITUA

[pepnaraeTcs cucTeEMa, No3BonaLLas
nonyyaTtb afaekBaTHble pedepars
XYIOXECTBEHHbIX, ra3eTHbIX U HayYHbIX
TEKCTOB B aBTOMATUYECKOM W
NONyaBTOMaTU4ECKOM PEXUMaX.

OcobeHHOCTLI0 CUCTEMbI SBNAETCS
BO3MOXHOCTb OTCNEXWUBaTb CObbITUS,
NPOMCXOASALUME C NEPCOHaKaMM
Xy[OXECTBEHHOro NPOU3BEAEHUS.
Cwvctema npeaHasHavyeHa Ans LWUPOKOro
Kpyra nonb3oBarteneii: CTYeHTOB,
npenogasartenei, aKkcnepToB-aHanuTUKOB,
Hay4HbIX paboTHMKOB

XAKACCKWUW FOCYJAPCTBEHHbIA YHUBEPCUTET UM. H.®. KATAHOBA
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IKCINEPTHAA CUCTEMA BbIABNEHWUA PUCKOB B OBNACTW 3ALLIXTBI NEPCOHAIbHbIX
NAHHBIX U TEXHONOIMA NPEAOTBPALLEHWA HAPYILEHWA 3ALUUTHI MEPCOHAIBHbBIX
NAHHBIX 1N MEAULIMHCKMUX, OBPA3OBATENbHBLIX YYPEXXOEHWUA W NPEANPUATAN
MAJIOIO U CPENHETO BU3HECA

ObnayHbi cepsuc No3sonsieT
obpasoBarenibHOMy U1 MEAULIMHCKOMY
YYPEXEHUIO, a TaKke manomy busHecy
ObICTPO ¥ ¢ MUHUMAaNbHLIMK 3aTpaTamu
BbINONHUTL Tpebosanua ©3-152, a umeHHo
pa3pabotarb Tpebyemble JOKYMEHTLI 1
MEPbl 3aLLMTbl NEPCOHANbHBIX AaHHbIX.

_

MatemaTtndyeckas Mofienb yrpo3 3aluTbl
NepCcoHanbHbIX JaHHbIX, NO3BONAIOLLIAN
ONTUMMU3UPOBaTL NOCTPOEHUE 3aLLMUTHI MO
Takum napameTpam, KaK HafIeXXHOCTb U
aKOHOMUMYecKas 3(PEKTUBHOCTD,
paspabatbiBaeTcsi MarucTpaHTamm
thakynbTeTa UHPOPMAaLIMOHHBIX TEXHOMNOMMIA
Mockosckoro [lonutexa.

MOCKOBCKWIA MONUTEXHWYECKUA YHUBEPCUTET




MINISTRY
OF SCIENCE AND HIGHER EDUCATION

OF THE RUSSIAN FEDERATION

MAKET MYJIbTUCEHCOPHOI'O CPEAICTBA ObHAPYKEHWUA ABUXYLLMXCH OBbEKTOB

MakeT npegHasHayeH gns
uccnegosaHus U paspaboTku HOBbIX
MeToA0B 0b6paboTkn MynbTUCEHCOPHOM
WH(OpMaLK U NPUHATUS PeLLeHnn Ans
pelueHus 3aaad obHapyXeHua 1
CONPOBOXAEHUS ABWKYLUMXCA 00bEKTOB

NEH3EHCKWA FOCYJAPCTBEHHbIA YHUBEPCUTET
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YCTPOUCTBO ANIA OYULLEHWSA NONOCTIN TPYBEOMPOBOJA

YCTPONCTBO OTHOCUTCS K O4UCTKE
TpybONpoBOAOB M3HYTPHM, NPEeHA3HAYEHO
QNS UCNOMNbL30BAHWA B KOMMYHAINBLHOM
XO3AWCTBE U HANPABNEHO Ha NOBbILLIEHNE
NPOW3BOANTENLHOCTM OYUCTKMN. TEXHUUECKNIA
pesynbTaT 3aKni4aeTca B yNpoLLIEHUM
YCTPOWCTBA, CHUKEHUU TPYA03aTpaT Nnpu
W3rOTOBMEHUM W SKCITyaTaLK1, CHUKEHWN
pacxofia peareHTa, noBbliLLIEHUM
NPOW3BOANTENBHOCTU U KAYECTBA O4YUCTKM
MOMHOCTLIO 3aUneHHbIX TPYDONpPOBO/OB.

[penmyuiecTBa 3asBNSEMOro yCTponcTea
QNS O4UCTKM NonocTu TpybonpoBoaa nepes
aHanoramu: Bbicokasi apeKTMBHOCTD,
NPOCTas KOHCTPYKLMS, CHKEHUE
TpyAo3atpar npu U3roTOBMEHUMN, CHIDKEHWE
cebecToMMOoCTH; CHIDKEHMe pacxoaa
peareHTa.

XAKACCKWUM TOCYJAPCTBEHHbIV YHUBEPCUTET UM. H.®. KATAHOBA
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POBOT - ABTOMOVILMK «SWASH>» BbINONHAET MOVKY ABTOMOBWUITA BE3 YHACTUA
YEJIOBEKA

Swash npepacrasnaeT coboi poboTOTEXHUYECKYIO
CUCTEMY B BUle MOBUNBHOM NOPTANBHOM KOHCTPYKLIMM
13 IBYX arperatHbiX CTOEK W LAPHWPHO COeMHEHHOI C
HAMK [1-06pa3HOI apKM C MCNONHUTENBHBLIMK
OpraHamu-MaHuNynATOpamu U aBTOHOMHbLIM
JHEPIETUHECKUM MOOYINEM.

Ha xaxnom maHunynaTope pacnonaraeTcs MOKLLas
Hacafka. K motoLeit Hacafke, BbiNONHEHHOH Nno
TEXHONMOMK, ﬁO3BOﬂFIH]LLlE"-I?I n3bexarb cTekaHua ¢
Kopryca asTomobuns, NOABOAATCA KOHTYPbI NOAa4M
MoloLero coctaBa u cbopa npoayKkTos cMbiBa
3arpssHeHui. YceTpoicTea, obecneunsarolime paborty
KOHTYpPOB, CUCTEMA 3HEprocHabxeHus, cuctema
yNpasneH1s U NPUHATUA PeLUeHwit, CpeacTBa
KOMMYHHMKaLMK HaxofsTcs B DOKOBWHAX, KOTOpbie
TAKKE CNYXaT B KayecTse Lwaccu pobora.

PoboT-aBTOMOMLLMK CAMOCTOATENBHO HAXOAWT
asTomoDunb M NnepemelLiaeTca BAOMNb HETO,
obecneunsan A0CTYN M3HUNMYNATOPOB KO BCEM HYaCTAM
Ky30Ba, OTKpbIBaET ABEPY aBTOMODWNSA U BbINONHAET
ybOpKy W YKUCTKY canoHa asTomobuns.

QENEPANBHBIA HAYYHbIW LIEHTP «KABAP[IMHO-BATTKAPCKUWA HAYYHBIW LIEHTP
POCCUMCKOW AKATIEMUWN HAYK»
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BE3[IEXOAHOE LWACCWH INTA BbICOKOMNOABMKHBIX ABTOHOMHbBIX POBOTOTEXHWUYECKUX
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HoBoe Lwaccu 06ecneynT arperaTMpoBaHHbIM Ha HEM
pOBOTOTEXHU4ECKMM CUCTEMAM BbICOKYH
MPOXOAMMOCTb, MAHEBPEHHOCTL U YNPaBNAEMOCTb U,
Camoe rMaBHOe — BbICOKYH HabnogaemocTb
ynpaenexnsi, 0becneymBaloLLy1o ONepaTMBHOCTL U
AN1EKBATHOCTL NPUHATUA PELLIEHWHA.

MNomumo BesaexoaHoCTH, MObUNbHbIE pobOTLI Ha
HOBOM Luaccy DyayT obnagaTh NOBbILLEHHBIMA
cNOCcOBHOCTAMM NO3ULMOHUPOBAHWA B
cnabocTpyKTYpUpPOBaHHOI cpefie BCNEACTBME MOMHOMO
KWUHEMATUYECKOTO COOTBETCTBUA B CUCTEME MECTHOCTb-
MalmHa. Takke, NpakTUYECcKU NONHOEe OTCYTCTBHE
U3DbITOYHBLIX CBA3EH B CUCTEME NPUBOAMT K
CYLLIECTBEHHOMY MOBLILLEHUID 3HEProadPeKTUBHOCTH
[BKEHUA W MAHEBPUPOBAHUA B CNIOKHbIX JOPOKHBIX
YCIIOBUSIX.

Bhicokan adpeKTMBHOCT NPUMEHEHWS MODMNbHBIX
pobOTOB Ha HOBOM LUACCH MOXET DbiTh AOCTUIHYTA NpK
MUCNONB30BAHUKM B COCTaBE nonpaaﬂ,enenuﬁ onAa
OCYLWECTBNEHWA NOWUCKOBLIX W CNACaTENbHbIX MI-'ICCIfIﬁ,
ANA BbINONHeHUA paboT No NUKBUAALMK NOCTIEACTBUIA
4pEe3Bbi4alfHbIX CUTYaLMIA B ONAcHbIX UK
TPYAHOA4OCTYNHBIX YyHACTKAX MECTHOCTH U T.1N.

OENIEPANbHbLIN HAYYHbIN LIEHTP «<KABAP[JUHO-BANTKAPCKMA HAYUHbIW LIEHTP

POCCUMCKOW AKATEMAW HAYK»
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TEXHONOIMA Y MPUMEHEHWE TUTAHOCUIMKATHOIO COPBEHTA KAPKACHOW CTPYKTYPb!
AnA OYUCTKX CTOKOB OT PAIMOHYKINMAOB A KATUOHOB TOKCUYHBIX METAITIOB.

Pa3paboTaHa WHHOBALMOHHAA TEXHONOMUA
rpaHynUpPOBaHHOIO TUTAHOCHIMKATHOIO COpbeHTa,
B BU/1€ KPUCTANNHUYECKOro CoeIMHeHue co
CTabunbHOW KapKacHO# CTPYKTYpPOM -
Na3K[Ti4S13016]. 4-7H20 c Bbicokmmm
TEXHUYECKUMMN W COPDLIMOHHBIMK
XapakrepucrTukamu, yto obecneunBaert pelleHue
CNOXHENLLNX 3KONormyeckux npobnem, cBA3aHHbIX
C 3KCnnyarauumeil npeanpuATUA rPaXaHCKoro 1
0D0pOHHOTO HaNpaBMNeHuA.

bnarogaps cneuuduke CTpoeHuA U cocTasa
copbeHT obecneunsaeT HeobpaTumyo copOLuio B
LUMPOKOM UHTEpBane uameHenus pH 3,5-12, a
TaKkKe YCTONUMBYI0 cTabunnaauuio paMoakTUBHbIX
KOMMOHEHTOB Npu nocnegyiowem nepesofe ero 8
kepamuky. [lonoxurenbHble pe3ynbTarsl
TeCTUpOBaHWUA Marepuana Ha pOCCUACKUX 1
3apybexHbix (AC ®ykycuma) — 3anor nepenekTuBbl
€ro LWWPOKOTro NPUMEHEeHNA

KONMbCKWUA HAYYHbBIW LIEHTP POCCUUCKOW AKANIEMUM HAYK
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ABTOMATU3UPOBAHHASA CUCTEMA MHTENNEKTYAITbHOM SALLMTBI KUTOW,

KOMMEPYECKOW W OBLIECTBEHHOW HE[IBVXKMMOCTW C UCTONB30BAHWUEM OBNAYHbIX
BbIUYUCIIEHUA

Cuctema npegHasHadeHa 4ns
opraHusauun LeHTpanu3oBaHHoro unm
aBTOHOMHOIO MOHUTOPUHIa COCTOSHUS
OXpaHsieMbIX 0OBLEKTOB HEABWKUMOCTY, a
TaKKe opraHu3auumn KOHTPons u
ynpaeneHus JOCTYNoM Ha AaHHble
00BbeKTbI.

OcHoBHOM Uenbio co3aaHua CUCTEMBI
ABNAETCSH NnoBbiLeHe 3hdeKTUBHOCTI
MCMOMHEHNUS NPOLLECCOB, HeObXoaUMBIX
ana obecneyeHns CoxpaHHOCTH 0OBEKTOB
HEABMKMUMOCTH.

CAHKT-NETEPBYPICKWMWA TOCYJIAPCTBEHHBIW SNEKTPOTEXHUYECKUA
YHUBEPCUTET «JISTW»
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AHATIUTUYECKUMN UK ®YPLE-CMEKTPOMETP A®-01

Peructpauus cnexkTpoB nornoweHuns

TBEPAbIX, XUAKKUX, rasoobpasHbIX BELLECTB
B LUMPOKOM CneKkTpanbHOM AManasoHe.

[locTtonHcTeom npubopa siBnseTcs
MCNONb30BaHUe B Ka4ecTse oTpaxarenen
B UHTepdepomeTpe MaiikenbcoHa
BbICOKOTOYHbIX 3epKanbHbiX Tpuaapos. Mx
NPUMEHEHNEe NO3BONKUNO CYLLECTBEHHO
NOBBLICUTL CTABUNBHOCTB, a TaKKe
YNPOCTUTbL YCTPOUCTBO NEpEMELLEHUN
NOABWKHOrO OTpaXxaTens.

HAYYHO-TEXHOJIOMMYECKUWA LIEHTP YHUKATILHOIO NPUBEOPOCTPOEHUSA
POCCUMCKOW AKAJTEMAWN HAYK
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YHUKAITIbHAA HAYYHAA YCTAHOBKA «JTA3EPHbBIN HAIPEB B AYENKAX BbICOKOIO
[ABIEHAA»

WccnenosaHne Matepuanos B YCOBUSX
BbICOKWX J@BMNEHWIA 1 TeMnepaTyp,
W3MEpEHUE CNEKTPOB KOMBNHALMOHHOMO
paccesHUsA W MIOMUHECLIEHLIMN MW
BbICOKVX JABMNEHWUAX, NHTErparbHoro
n3MepeHus Temneparypsl 0bpasua,
W3MEPEHUA [JaBneHus BHYTPU AUeiki
BbICOKOrO JaBMeHUs, U3MEepeHUs
pacnpeaeneHna TeMneparypbl no
noBepxHoCTU obpasa.

' c e

HAYYHO-TEXHONIOMMYECKWK LIEHTP YHUKATNIbHOIO NMPUBOPOCTPOEHUA
POCCUMWUCKOW AKATITEMWW HAYK
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AKYCTOOMNTUYECKMN SHOCKOMUYECKA BUOEOCTNEKTPOMETP

Peructpayus npocTpaHCTBEHHOO
pacnpefeneHns CNeKTPoB OTPaKEHUR
TPYAHOAOCTYMHbLIX 0OBEKTOB € NOMOLLBIO
3HOOCKONUYECKOI annaparypbl Ha OCHOBE
KOMMNaKTHOrO BMAEOCNEKTPOMETPUYECKOTO
MOAYNS Ha OCHOBE aKyCTOOMTUYECKOM
(AQO) cnekTpanbHoi unbTpaLmm
N3NyYeHus.

HAYYHO-TEXHOJIOMMYECKUWA LIEHTP YHUKATILHOIO NPUBEOPOCTPOEHUSA
POCCUMCKOW AKAJTEMAWN HAYK
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OU3NYECKOE MOJIENMPOBAHWUE PE3OHAHCHbBIX ABJTEHWMA TPYBOMPOBO/IOB
WHXEHEPHBIX CUCTEM

Mogenb cTanbHoro Tpybonposoga B
macwrabe 1:10, nogsepraemas 3BYKOBbIM t_,,

rapMOHU4eCKUM KonebaHuam oT
npourpbiBatens MP-3, peructpupyembix
aNeKTpoOMarHuTHeIM npeobpasosarenem,
NOAKMOYEHHBIM K MUKPOCOHHOMY
YCUNUTENIO U KOMMNBIOTEPY B peXUMe
ocuyunnorpada

' c e

COYMHCKUA FTOCYJAPCTBEHHbIV YHUBEPCUTET
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LUTYKATYPKA HA OCHOBE IMNMEPIUATA U NMEHOCTEKIIA

LLITykaTypka CBETNO CepbiX TOHOB,
NNOTHOCTb 1,5 r/cM3, cOCTaB: UEMEHT
M300-32% macc, neHocTekno
HerpaHynuposaHHoe - 16% macc, nepnur -
9% macc, nssectb rawwenHas - 10% macc,
Boaa - 33% macc

COYNHCKUM TOCYIAPCTBEHHbIA YHUBEPCUTET
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OEKOPATUBHbBIE MATEPWAIIBI HA OCHOBE CUITMKATOB HEKOTOPBIX METAJNIOB

Butpax u3 BCneHeHHON Macchbl
cunukarcogepxallinx matepuanos
pasn4HbIX LBETOB U OTTEHKOB.
BcneHeHHble cunukarcogepxatume
marepuanel, Nony4YeHsi
BblcOKkOTEMNEpaTypHoi 0bpaboTkoit B
NPUCYTCTBUU BOAbI

COYMHCKUA FTOCYJAPCTBEHHbIV YHUBEPCUTET
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CYBCTPAT HA OCHOBE NEHOCTEKIIA C MNOBbIWEHHBIM COAEPKAHWEM WOHOB ME[IA

CybcTpaTt Ha 0CHOBE neHocTekna,
cofepxallero NoHbl Meau B
KoHUeHTpauwmsx ot 3-10% macc.
MnotHocTk 1,4 r/cm3. BogonornoweHue
12-17% wmacc.

COYNHCKUM TOCYIAPCTBEHHbIA YHUBEPCUTET
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SNEKTPOXMMWUYECKUA MEMBPAHHbI BOLOPOAHLIM KOMMPECCOP

C wcnonb3oBaHuem MeTofla MarHeTPOHHOO
pacnbineHusi CUHTE3NPOBaHbI BbICOKO3ddEKTUBHBIE,
HAHOCTPYKTYPHbIE, KOMMO3WUTHbIE, TPEXCIIONHDIE,
membpanHbie, BOAOPOAHbIE 3NEKTPOAb! ANA
BOJOPOAHOMO KOMNPECCopa C TBEPAbIM NONMMEDHbIM
ANEeKTPONUTOM.

Ha ocHoBe pa3paboTaHHbIX MaTEPUANOB CO3/aHbI
HOBble MeMDpaHHO-3neKTpoaHbie HrokM, No3sonsioLLmMe
peanu3oBbIBaTb BLICOKWUE YAENbHbIE XaPaKTEPUCTUKM
BOJOPOAHOro Komnpeccopa. PaspaboTanHble
mMeMDpaHHbie INEKTPOAbI MOTYT NPUMEHATLCA U B
APYIUX 3NeKTPOXMMUYECKUX CUCTEMAX, B YACTHOCTH, B
3NeKTponu3epax Bofbl C TBEpAbIM NONUMEPHLIM
ANEKTPONUTOM.

PaapaboTaHHblit BOOOPOAHLINA HACOC Npeanonaraet
[Be OCHOBHLIX 0bnactu npumeneHus. [lepsan — ato
BOAOPO/HBINA HACOC Pa3fleneHns, KoTopbIA paboTaeT ¢
UEenbi0 CenekTUBHO BbIAENUTL TONLKO Bogopoa. Bropas
obnactb NPUMEHEHWA BOAOPOAHOID HACoca — 310
BOAOPOAHbIA HACOC CKATWUA, KOTOPbIIA MOMOraeT
NOBbICHTL AaBMeHWe BOAOPOAA HIU3KOro AaBNEHUs.

KYBAHCKWWA TOCYIAPCTBEHHbIW YHUBEPCUTET
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MWHWMAPOTEHEPATOP YHUBEPCANBHOIO HASHAYEHWA C BUXPEBOW KAMEPOW
CIOPAHUA

PaspaboTaHa ycTaHoBKa MOLLHOCTbIO
150 kBT, paboTaiowas Ha CMecu ropro4ero
W oKucnuTens (BOAOPOA-KUCNOpod, MeTaH-
Kucnopon, MeTaH-Bo3ayX) B KOMMMEKTe ¢
pasnnyHbIM AONONHUTENBHBLIM
obopygoeaHuem (TypbuHa,
aneKTporeHeparop).

BOPOHEXCKMW MOCYJAPCTBEHHbIWM TEXHUYECKWUA YHUBEPCUTET
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PaspaboTaHbl TexHOnoOrM4eckue
npouecchl Co3aaHUs usgenui u
cneyuanbHbiX OCHACTOK U3 NONMMEPHbIX
KOMMO3ULMOHHbIX Marepuarnos no
MeToaam besaBToKNaBHOro hoOpMoBaHMA.

PaspaboTaHbl TexHonoryeckue
NpoLecChI MO NOMy4YeHUO NPENPeros ¢
MCNONb30BaHUEM PasnnyHbIX cnocobos
HaHeceHUs CBA3YIOLLEro (B TOM YUCne B
BUAE NNEHOK).

BOPOHEXCKWWA rOCYJAPCTBEHHbIW TEXHWYECKUW YHUBEPCUTET
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SNEMEHTbI TMBEPUIHOWM CUCTEMbI NTOKAITbHOM TEPMOCTABUISALIAM SNEKTPOHHBIX
MOJIYTNEN HA OCHOBE MUKPOKAHAJTIbHBIX TETNOOBMEHHWKOB A TEPMOSIEKTPUYECKUX '
[MPEOBPA3OBATEJIEU

'mbpugHas cucteMa nokanbHon
TepMocTabunusauuu npegHasHa4yeHa Ans
3aLLUMTbI ANEKTPOHHBLIX MOAYNEN
TeneKkoMMyHUKaLoHHoro obopyaosaHus
OT Neperpeea 1 BO3AEMCTBUA HU3KUX
Temneparyp.

MoXeT NPUMEHSATLCH B HAa3eMHbIX
KoMnneKkcax ynpaBneHns KOCMUYECKUMN
annaparamu, 6a3oBbIMK CTAHLMUAMK
CBSA3W, a TaKke nobon gpyron
MUKPO3NEKTPOHHON annapartype.

' c e

BOPOHEXCKMW MOCYJAPCTBEHHbIWM TEXHUYECKWUA YHUBEPCUTET
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ABTOHOMHbIV TEPMOSNEKTPUYECKNA UCTOYHMK TOKA

TeepaoTenbHble TEPMO3NEKTPUIECKMUE
WCTOYHWKW 3HEpruK, obecneymsaioLme
npsimoe npeobpasoBaxue TENNOBOW 3HEPTN
B ANEKTPU4ECKyI0 3a cyeT addekTa
Jeebeka, MmeloT psfL NpeuMyLLIECTB Nepe
TPaAMULIMOHHBIMMW 3MIEKTPUHECKUMU
reHepaTopamu:

» NpOCTOTa KOHCTPYKLWM,

> OTCYTCTBME [ABUXYLUMXCH YacTen, YTo
obecne4yusaeT becluyMHOCTL paboTbl 1
BbICOKYH0 HAIEXHOCTD,

> BO3MOXHOCTb MUHUaTIOpu3auum bes
notepu apEeKTMBHOCTH, KOTOpast B
CYLLLECTBEHHON CTENEHN 3aBUCUT OT
napameTpoB TEPMOINEKTPUHECKUX
Marepuarnos, U3 KOTOPbIX U3rOTOBNEHDI
TepMmoaneKTpudeckue barapeu u
MOZYNK.

BOPOHEXCKWWA rOCYJAPCTBEHHbIW TEXHWYECKUW YHUBEPCUTET
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MYTbTUOYHKLIMOHATIIbHAA CUCTEMA HA OCHOBE LIW®POBbLIX TPAHCO®OPMATOPOB TOKA
W HANPSKEHWA [1NA LIMOPOBOW NOACTAHLIMM

MynbTdyHKkyMoHansHaa cuctema Ha
OCHOBE M@POoBbLIX TpaHCcopMaTopoB TOKa
W HanNpsAXeHWA, NpeHa3Ha4yeHa ans
peanusaumm QYHKLUMIA y4eTa, 3alimTbl 1
onpefeneHus Mecta NnoBpeXaeHus,
HenocpeacTBEHHO B Kopnyce LndpoBoro
TpaHcgopmaropa. 310 No3BoNseT y4ecTb
Bce 0ocobeHHoCcTH paboThbl UMPPOBLIX
TpaHchopMaTopoB, CHU3UTL BpeMsl paboTl
penenHon 3aliMTbl U NOBLICUTHL €€
3(EKTUBHOCTD, NOBBLICUTH TOYHOCTb y4eTa
ANEKTPUYECKON IHEPTUN.

CywecteeHHbiM npeumyuiectsom MOC
ABMAETCH CHWKEHUE CTOMMOCTU UHTErpaLum
UM@POBbIX PeLLIEHUH, 3a cHET 00bEUHEHUS
(pyHKLMIA B OJHOM YCTPOWCTBE.

MBAHOBCKMW MOCYJAPCTBEHHbIN QHEPTETUYECKWUA YHUBEPCUTET MMEHW
B.1. NEHUHA
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LW®POBbIE TPAHC®OPMATOPbBI TOKA N HAMNPAXEHWA 6-110 KB

LinchpoBble uameputenbHblie TpaHcopMaTophl
npefHasHayeHbl Ana npeobpasoBaHUA 3HAYESHUIA TOKa U

HanpsxeHuA B UMdpPoBON ko B hopMare NpoToKona
M3K 61850-9.2. MHHOBaLMOHHAA AaTYMKOBAA cUCTEMA
copep*uT B cebe nosic Porosckoro, TT Ha cepaedHuke
13 amopdHOro Xene3a, AaT4MK NOCTOSHHOIO TOKA W
AenuTenb Hanpsokesus. PaspabotanHblie ycTpoidcTBa
nerye, MEeHbLUE W TOYHEE CYLLECTBYIOLLMX 3HAMOIOB,
B3pPbIBO U NOXapobe3onacHbl, He NoABEPKeEHbI
BMMAHWI0 HACHILEHUA, OCTATOYHON HAMArHWYEHHOCTH U
¢eppope3oHaHca. YCTpOoACTBa MOTYT BbINOMHATCH B
KOMOMHMPOBAHHOM MCMONHEHWM HA BCE KNacchl
HanpsXeHusa. He cofepxar macna unu anerasa, aAns
obecneyeHua M3oNALMK NPUMEHSIETCA TBEPABINA
[N3NEKTPUK.

ManomouHbIe curHanbl NepPBUYHbIX
npeobpasosatenei oundpoBLIBAIOTCA
HENoOCPEeACTBEHHOIO B Kopryce TpaHccopmaTopa unm s
OTAENBHOM INEKTPOHHOM 6J'IOIie, npeacrasnanuem
BMECTE C HUM EUHY10 METPOJIOTUYECKYIO CHCTEMY.

WBAHOBCKWW FOCY[JAPCTBEHHbIW S3HEPTETUYECKUN YHUBEPCUTET UMEHW
B .M. JIEHUHA
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Onnum 13 Hanbonee acdexTmeHbIX cnocobos
MOBbILLEHUA HANEXHOCTH ANEKTPOCHADXKEHNA B BO3AYLUHbIX
pacnpefienuTenbHbIX CETHX SBMNAETCA peanuiaLus
aBTOMAaTHYECKOro NOAX0AA K yNpasneHuio aBapuiHbIMK1
PEXMMaMK, NPK KOTOPOM BAETCA NOMHan
HE3aBUCMMOCTL paboThl Y4ACTKOB OT BHELUHETD YNPaBneHus.
3TOT NOAXOA TaKKe HOCUT Ha3BaHWe AeL|eHTPann3oBaHHOM
W peann3yeTcs 3a CYeT CEKLMOHMPOBAHIMA W PEKN0y3epos.
Pexnoyaep, ABNANCL MHTENNEKTYaNbHbIM KOMMYTaLMOHHbIM
YCTPOWCTBOM, @HANH3MPYET PEXMMbI paboTbl INEKTPUYECKOH
CeTH M aBTOMAaTHYECKN NPOM3BOANT ee pexoHdUrypaumio B
ABapMIHBLIX PEXMMAX, B TOM YHCNE NOKANU3ALMI0 MecTa
NOBPEXIEHHS W BOCCTAHOBNEHWE 3NEKTPOCH HHA
noTpebuTEnel HENOBPEXAEHHDIX YYACTKOB CETH.

PaspaboTaHHble pexnoy3epb! MHTEMPUPOBaHbI B COCTaB
ABTOMATU3MPOBAHHbIX CUCTEM KOHTDONA M yuyeTa
ANEKTPOSHEPIVKM C BO3MOXHOCTBIO NEPENa4K Lienoro
KOMNINEXCA NaPaMETPOB Ha ANCTIETYEDCKMIA MyHKT No
KOHTPONIO, YYETY M PACNPEAENEHUI ANEKTPUYECKOMH
IHEPIVIK. ThiBAEMOE N MMHOE ofiecneyerne

NO3BONUT ONPEAENSTHL TEKYLMA pexum paboTbl yyacTka

ANEKTPUYECKON PAcNPEAENNTENBHOM CETH — 3HAYEHKE TOKOB,

HaNPSKEHWH, @ TaKkke napameTpbl paboTbl CETH B
aBapHitHbIX peX1Max.

.....
A

WHCTUTYT KOHCTPYKTOPCKO-TEXHOTOMMYECKOW MHOOPMATUKA

POCCUMMUCKOW AKATITEMWW HAYK
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BOAOPOMHbIV TOMNMBHbIN SNEMEHT

Pa3paboTtaHbl nepcnekTuBHble
Martepuarnbl U MOAENKU YCTPOWCTB Ha UX
OCHOBE [N KOMIJIEKCHOIO peLLeHWs 3ajaqm
aBTOHOMHOIO 3HeproobecneyeHus 0bbekTos
Ha OCHOBE BOOPOAHbLIX TEXHONOMMA.

Paspabotka Bknioyaet B cebs marepuansi
W YCTpPOKUCTBa AN 0bpatmoro 3anacaHus u
ANMTENBHOTO XPAHEHNS BbICOKOYUCTOIO
BOAOpo/a, MeMbpaHHbIe U KaTanMTuyeckue
Marepuarnbl s TONNMUBHBIX 3MEMEHTOB,
nepudepuiHble U3MEpUTENbHbIE
YCTpOWCTBa.

Pa3paboTtaHHble MaTepuans! 1
obopyaosanue MoryT BbITb UCMONB30BaHbI
MnpwW CO3aHUM aBTOHOMHBIX UCTOYHUKOB
nuTaHus ¢ HONbLLIMM CPOKOM XpaHeHus,
3apAHbIX YCTPOWCTB, pe3epPBHbIX
WCTOYHUKOB NUTaHWSA CneynanbHON TEXHUKK.

WHCTUTYT NMPOBNEM XUMUUECKOW ®U3NKM POCCUNCKON AKATIEMMN HAYK
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METANNOrMAPUAHBIE BOAOPOAHBIE AKKYMYTTATOPDI

Konuuyectso obpatumo 3anacaemoro
Bogopoaa ot 4 go 6000 Hopm.n;

UncToTa BblaenseMoro Bogopoaa
>99.999%;

Pabouuit uitepsan gasnexuin 0.1-500
MMa;

Pabouuit uiTepsan Temnepatyp - 20 -
300°C.

.....

WHCTUTYT NMPOBNEM XUMWUYECKOW ®U3NKKU POCCUUCKON AKALTEMUM HAYK
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OBPA30BATE/bHbBIN MHTEPAKTUBHBIN CTEH]] «BAHAIIMEBAA PE[JOKC-BATAPES»

BaHaguesan pepgokc-batapes -
npeacTaBnsAeT TEXHONOMMIO HaKoNnneHs
bonbLuMX 06bEMOB ANEKTPOIHEPTUK, B
TOM YMCNE C UCNONb30BaHNEM
BO30OHOBNAEMBIX UCTOYHWUKOB 3HEPTUN,
MeTannoruapuaHbie akkymynsTopsbl
BOAOPOAAa MHOrOKpaTHOro AeUCTBUS.

WHCTUTYT NMPOBNEM XUMUUECKOW ®U3NKM POCCUNCKON AKATIEMMN HAYK
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OPEBECHO-YTOlbHbIE BPUKETbI. BUL TOTMIMBA

MHHOBALIMOHHARA TEXHOMOIWA NONYyYeHus
TONMUBHBIX [IPEBECHLIX U YrONbHLIX OPUKETOB U3
ONUNOK ApeBeCUHbLI (B TOM YACTE NUCTBEHHULbI),
NO3BONAET NPEBPATUTL JIPEBECHBIE 0TXO/bI B
[IpeBeCHO-YronbHbIA OpukeT bea MCnonb3oBaHuA
CBA3YIOLMX BELWECTB C MUHUMANbLHLIM PACXOA0M
3HEprMK NP JOCTATOYHO NPUEMNEMbIX
KanuTanbHbiX 3aTpatax. [|peBecHOYronbHbIe
DpukeTbl NpeiHa3HayeHsl ANs pa3HbiX
notpebutenen - ronnueo ans BBQ (uexa 600-900
$/T), kKaMmHHOE TONNUBO, TONNWBO W
BOCCTaHOBHTENb JUNA MeTanmyprau.

PeanuaosaHnHas Ha 3asofie OO0 «JlecHas
TEXHONOorMYyeckan KoMnaHua» MHHOBALMOHHOW
TEXHOMOMMK NONYYEHUA U3 ONUNOK ApeBECHHbI
MACTBEHHWLLI TONMMBHLIX 1 YTONbHLIX DpUKeTOB
NO3BONAET MONy4Yarb BbICOKOKAYECTBEHHbIN
O[IHOPO/IHbIN ApeBeCHbIi yronb, obnaaaoumin
BbICOKOW TENNOTBOPHOW CNOCODHOCTLIO, NopAaKa
4500 kxan/kr, v BbICOKOW ANUTENbLHOCTLI) TOPEHUA.

CAHKT-NETEPEYPICKW/ FOCYJAPCTBEHHbIV YHUBEPCUTET NMPOMBIILEHHBIX
TEXHOMOMA U IU3AVIHA. YHUBEPCUTET NMPOMBIWNEHHBIX TEXHONOMIA U
NIN3AMHA
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BAPABAHHAA YCTAHOBKA 1151 TEPMUYECKOTO MOVOULIMPOBAHWUA U3MESTBYEHHON
NPEBECWUHbI

Paspaborana TexHonorus
TepMOMOAUMULMPOBAHNA U3MENTbYEHHOM
APEBECUHDBI, N5 NPOWU3BOACTBA
BNAroCTOMKWX, BbICOKONPOUHbIX PEBECHO-
HaMNOMHEHHbIX KOMMO3ULIMOHHbIX
Matepuarnos.

[lna BBeAeHWs NpeanoXeHHOro npoyecca
paspabotaHa onbiTHas bapabanHas
ycTaHoBKa [1nsi TepMomMoaumLUmMpoBaHms
[pEeBECHbIX YacTUL,.

[Npouecc obpaboTtkmn BegeTcs npu
Temneparype 160-220 rpagycos npu
MOMHOM OTCYTCTBUM KACTIOPO/a BO3ayXa.
TennoBow areHT — TONo4YHbIE rasbl,
nonyyaemble NyTeM CKUraHus OTXO0B
nepesoobpabotku.

KA3AHCKWM HALIMOHAJTbHBIV UCCIIE[JOBATENBLCKUM TEXHOMNOMMMYECKMA
YHUBEPCUTET



MINISTRY
OF SCIENCE AND HIGHER EDUCATION

OF THE RUSSIAN FEDERATION

¢

ABTOMATU3NPOBAHHbIE CUCTEMbI YIPABIEHWUA KOMINPECCOPHBIMA YCTAHOBKAMUA

MpUMeHeHWe: KoTeNbHbIE, CUCTEMbI
oTonnexus. KnioyeBble KOHKYpPeHTHble
NpeuMyLLecTBa: HU3Kas CTOMMOCT,
yAaneHHoe ynpaeneHne 1 MOHUTOPWHT,
MECTHOE YnpaeneHne, NPOMbILLNIEHHbIE
KOHTpOnneps! ¢ Mu-perynuposaxneMm.

H&YHHaFI 3Ha4MMOCTb. HOBbIE

anropuTMbl ynpaBneHns C y4ETOM
3HeproadheKTMBHOCTH.

MpuMepbl NPaKTU4ECKOro NPUMEHEHNS B
oTpacnsx akoHomMukn PO, Tennosble
KoTenbHble, «[a3npoMTennoaHeproy.

OPIOBCKWUM NOCYAPCTBEHHbBIN YHUBEPCUTET UMEHW WU.C. TYPTEHEBA
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LHAPOOBPA3HAA CONHEYHAA BATAPEA C MHOI OKPATHBIM MNMPENOMITIEHUEM

WN3obpeTeHne OTHOCHTCA K CONHEYHOW
3HepreTuke, B YaCTHOCTU KacaeTca
KOHLIEHTPATOPOB ANA CONHeuHbIX barapen.

[lapoobpaanan conHeuyHan barapes ¢
MHOTOKpaTHLIM NpenomneseM U oTpaxeHuem
ny4yen B KOHLEHTPATOpe BLINONHEHA B BUAE Wwapa.

Ponb KoHUeHTpaTopa urpaeT cama npoapayHas
wapoobpa3sHana conxeyHan barapen, UHTerpanLHo
00beiUHEHHaA C 3epKkanbHbIM 1Apo0Opa3HbLIM
MEeTann4eckum snekTpoiomM. CONHEeYHbIe Ny
NPOXOAAT Yepe3 NPo3payHLIi Wapoodbpa3HbLIK
3NEKTPO/1, 3aTeM Yepe3 p-n-Nepexof] U oTpaxalTcA
OT 3epKkanbHoro WapoobpasHoro aNekTpoga.

[Mpu 0DpaTHOM NPOXOXJEHWN Yepes p-n-nepexof
Ny4Yn NONaganT B N-NONYNPOBOAHMUK, B KOTOPOM
K03(DULMEHT NpenoMneHns Bo3pacTtaeT npu
NpuONKEeHUN K NOBEPXHOCTK, KaK B
ONTOBONOKOHHLIX Kabensx, 3a cyeT N3MEeHeHWs
KOHLIEHTpaLU1 NPUMECH.

NATECTAHCKWUW TOCYAPCTBEHHbLIN TEXHUWYECKUWA YHUBEPCUTET
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YCTPOUCTBO [1NAA OTBOJA TEMNOTbI OT SMEMEHTOB PSA, PABOTAIOLMX B PEXXUME
[MOBTOPHO-KPATKOBPEMEHHbIX TEMMOBbIAENEHWN

YCTpoicTBO ANA 0TBOAA TENMOThl OT 3NIEMEHTOR
PSA, paboTtaloumx B pexume NOBTOPHO-
KpaTKOBPEMEHHbIX TENNOBbLIAENeHui, coaepxallee
TOHKOCTEHHbII# MeTannMuyeckui KOHTENnHep,
3anonNHEeHHbIH NNaBAWMMCA pabounm BelecTBOM,
Ha OJ]HOM U3 TOPLIEBLIX NOBEPXHOCTEN KOTOPOro
YyCTaHaBNMBaETCH anemMeHT P3A, B KOTOpOM
BLINONHEHbI CKBO3HbIE MOPU3OHTANLHO
pacnonoxeHHsle TpybonpoBOALI, ANMWHA KOTOPLIX
COOTBETCTBYET LUMPUHE KOHTEHHepa, Yepes
KOTOpbIe BO Bpems nayasl B pabote anementa POA
NpoKauuBaeTca oxXnaxjaioLan cpeaa,
OTNUYaloLLeecs TeM, YTO BHe KOHTeiHepa no ero
MPOTMBONOMNOXHLIM BOKOBLIM MOBEPXHOCTAM
Tpybonposoabl 00LeAnHeHb! Mexay coboit U
NOAKMOUEHBI K TPAKTY XKUIAKOCTHOW CUCTEMbI
TEennooTBoAA, B KOTOPOW B KayecTee
oxnaxgaouien cpefibl UCNonbL3yeTca KUAKOCTb.

[ATECTAHCKMX FOCYJAPCTBEHHbIWM TEXHUYECKWUA YHUBEPCUTET
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YCTPOMCTBO [N OTBOMA TEMNOThI OT SNEMEHTOB PSA, PABOTAIOUINX B PEXXUME

MOBTOPHO-KPATKOBPEMEHHBIX TEMNOBbIAENEHWN C UCMONb3OBAHWEM TEMMOBbIX
TPYb

W3obpetenue oTHoCUTCA K
pafMoaneKTPOHUKE, B YaCTHOCTU K obnactu
OXNAXAEHUS 3NIEMEHTOB Paau03NeKTPOHHON
annapartypbl (POA), pabotaioumx B pexume
NOBTOPHOKPATKOBPEMEHHBIX
TEN/OBbLIAENIEHNNA.

TexHuyeckuit pesynbrar - NoBblllieHne
WHTEHCUBHOCTW OTBOAA TEMMOThbI OT
nnassiLEerocs BewecTsa Bo BpeMs nay3bl B
pabote anementa POA. [locturaercs tem,
YTO YCTPOWCTBO COAEPKUT TOHKOCTEHHDIH
METanNUYecKui KOHTEWHEpP C NnassLLMMes
paboyum BellecTBOM, Ha OJHOM U3
TOpPLEBbIX NOBEPXHOCTEW KOTOPOro
pasmelaetcs anemeHT POA.

NATECTAHCKWUW TOCYAPCTBEHHbLIN TEXHUWYECKUWA YHUBEPCUTET
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MWKPOBOJTHOBbI MAPOMEPEMPEBATEb [INTA MMPOJIA3A SNEKTPOHHBIX OTXO/0B
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[TpMeHeHUe MUKPOBONHOBOW 3HEPIUM 1
neperpeToro BOAAHOIO napa atMocgepHoro
[1aBMneHns No3sonseT peanusosarb
HenpepbIBHLIA LWMKN NUPONU3a NNacTMKOBbIX
OTXO[I0B C MUHUMAIbHbIM 3arpsi3HEHUEM
OKpYyXatolLlen cpeabl.

[NokasaH MHHOBALMOHHDBINA
MUKPOBOJTHOBbI Neperpesarerb
MOLLIHOCTBIO 2,5 kBT C
NPOWU3BOAUTENBHOCTBIO 3 KI B Yac,
obecneunsaowmin 850 °C Ha Bbixoge.

[TpoBeaeHbI IKCNEPUMEHTBI U NONYYeHb
obHaaexuBalolMe pesynbTaTbl yTUNU3aLmMmu
3NEKTPOHHOIO NnoMa (3MeKTPOHHbIX
otxopos), [19T-ynakosku,
KENe3HOAO0POXHbIX IEPEBAHHbIX Lnan,
MPONUTaHHbIX KPEO30TOM.

CAHKT-NETEPBYPICKWMWA TOCYJIAPCTBEHHBIW SNEKTPOTEXHUYECKUA

YHUBEPCUTET «JISTW»
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[MPEANKTUBHAA CUCTEMA AHATIU3A U NPOITHO3A TEXHUWHECKOT O COCTOAHUA
ObOPYOBAHWUA

lNpeanaraemblit Noaxo/ NO3BonseT
NPOU3BOANTL PAHHIOK U JOCTOBEPHYIO
AuMarHocTuky (3a 2-3 mecsia 10
BO3HWKHOBEHUA iedheKTa) pOTOPHbIX MalLIMH
(napoBbiXx 1 ra3oBbix TYpOUH, KOMNPECCOPOB,
HacoCOB, BEHTUMNATOPOB, FeHepaTopoB U
anekTpoJBUratenen, Au3enb-reHepaTopoB U
T.[1.) Ha pa3NU4HbIX CPOKaXx JKCMyaTaLuu.

[Npeanaraemblit noaxon basupyetcs Ha
WHHOBALMOHHOI pa3paboTke peanusyioulen
METO/IUKK, TEXHONOrUK, NpMDOPOB K
NpOrpaMMHbIX CPEACTB NPEeAUKTUBHOM
AWarHOCTUKM POTOPHBIX MaLLIWH,
BKITIOYAIOLLEA UHTENNEKTYarnbHble CpefcTBa
cbopa, 0bpaboTku, NpUHATUA peLLIeHNi 1
nepeaayn MHoronapaMeTpu4eckux AaHHbIX
0 COCTOSIHUM OCHOBHOIO 0DOpYya0BaHUsA B
peXMME peanbHOTO BPEMEHM.

MHCTUTYT KOHCTPYKTOPCKO-TEXHONIOMTMUYECKOW MHOOPMATUKM
POCCUMCKOW AKAJTEMAWN HAYK




MINISTRY
OF SCIENCE AND HIGHER EDUCATION

OF THE RUSSIAN FEDERATION

[POIPAMMA CTABUITU3ALINA HEAHTPOTIOMOP®HOIO POBOTA C BHELLHAM
BbIYACTIUTENEM HA BA3E ROS U MATLAB SIMULINK

lNporpamma mMoxeT ObITh MCNONL30BaHa B
pobOTOTEXHUKE NS KOHTPONA M3HUMYNATOPOB
pobOTOTEXHU4ECKMX CMCTEM C IMHAMUHECKOA CUCTEMO
crabunuaaupm. OTnuyuTENbHOH 0CODEHHOCTBIO
NporpamMmbl ABNAETCA NEPECHINKA KOMaHL Ha BHELLHWE
9BM 8 ROS(Robot Operation System) ¢oopmare
[aHHbIX, YTO NO3BONSAET UCNONb30BATH BHELLHKE
npunoxexns Matlab Simulink. Mcnonbayembiit
npotokon UDP rapaHTupyeT AocTwKeHns: CTabunbHoM
yactoTbl obHoBneHua curHanos 100 My

lNporpamma obecneunsaer:

—  nocneaoBatenbHbli onpoc oT 1 ao 255
CEpBOMOTOPOB C UCTIONb30BAHWEM NPOTOKONA
Dynamixel;

—  NpejoCTaBNeHUe U XpaHeHWe AaHHBIX O
NO3NLK CEPBOMOTOPOB;

—  nepegaya obpatHOM CBA3M C AATHUKOB Ha
BHELLHWE BbIMUCIUTENM;

—  MPUEM W BbINONMHEHWE KOMAH C BHEWHUX
KOMMbIOTEPOB Ha poDOTU3MPOBAHHOM YCTPOCTBE;

—  obecneyeHne aBTOHOMHOW paboTbl Npw
OTCYTCTBUM BHELIHMX KOMAHA,

.....

KYBAHCKWW FOCYJAPCTBEHHbIV YHUBEPCUTET
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ATOM-3KOHOMHBIE ONOBOOPT AHUHECKWE PEAIEHTbI B KAYECTBE BAONOIMMYECKA
AKTUBHBIX BELLECTB U TMBPUAHBIX MATEPUATIOB

TpUankMnonBoaUETUNEHEI HAXOOAT LIMPOKOE NPUMEHEHHE B
CHHTE3e Pa3nnyHbIX GHONOMMHECKN BKTBHLIX BELECTB U
DYHKLWOHANLHBIX MATEpHanos. OfIHAK0, OHW MMEIOT B3
CYLLECTBeHHbIX HE[JOCTATKA — BLICOKYIO TOKCHUYHOCTL 1 Gonbluyio
maccy 0GpazyembiX TOKCHUHBLIX OTXOJO0B.

Hamu npeanoxeqtl YeTbipe HOBLIX CNocoba CHHTe3a
MarnoTOKCHYHEIX ONOBOOPraHWYeCKMX peareHToB —
TETPaanNkMHUNWAO0B ONOEa, NPEUMYLLECTES ROTOPBIX 33KNMOY3I0TCA
B

MEHBLLIEH TOKCHYHOCTH

CHIKEHWUN KONWUECTBA OTXOA0B M MACCHl «DannacTHoro»
(pparmexTa B pearexTe

>
> OTCyTCTBHe HeoOXOAMMOCTH B pRAJje CNy4aee UCNONbIoBaTh
>

Y

AOPOrOCTOALLME NANNAAMEBLIE KATANK3ITOPI
AOCTYMHOCTH PEAreHToB
Takke, Ha OCHOBE HCCNEdyeMbiX ONOBOOPraHWYECKHX
peareHToB pa3paboTaHkl HOBLIE CNOCOOLI NONYUEHUA TMGPMAHLIX
MaTepUanos — A0CTYMHbIX NPO3Pa4HbIX TOKOMPOBOAALLMX NNEHOK,
MCNONb3YeMbIX AN CO3A3HHA 3Heprocieperaiowpux NOKPsITH.
3T0 NO2BONNNO COIAATH IKOHOMULECKH BLITOQHYI0 TEXHONOTHIO
MOMNYUYEHUA CMapT-CTEKON C PErynupyeMoi NpoPaduHoCTLI0. Mx
WCNONb30BaHWE NO3BONMT COKPaTHTL 33TPaTkl Ha 0GOTPeB M
OXNaXAEHWe XUNbIX 3A3HUA, CHUIUTL 33TPAThI SHEPTHM U
COKPaTWTL BLIOPOCE!, HeOBXOAMMEIE ANA e NPOH3IB0ACTEA.

KYBAHCKWWA TOCYIAPCTBEHHbIW YHUBEPCUTET
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MOPOLLKOBAA MNMPOBOIIOKA

Mcnonb3oBaHue B KAUecTBe HannaBoyHoro
marepuana ns noebIlLeHUA 3HOCOCTOMKOCTH
fetaneil, pabotauux Ha UCTUPaHKe B YCNOBNAX
BO3[1eicTBMA aOpa3MBHOIO NOTOKA ¢ DONLLIMMK
KOHTAKTHbIMW Harpy3kam.

OKCMOHAT OTHOCUTCA K 0B6nacTu anekTpoayroson
Hannaek\ NOPOLLUKOBOM NPOBOMOKOWU AeTaneu,
paboTarlwmx Ha UCTUPaHUe B YCIOBMSAX
BO3eiCTBUA abpa3uBHONO NOTOKA ¢ BONLLLMMK
KOHTaKTHbIMM Harpy3kamu. [peanoxexHasn
NOpoLLKOBadA NpoBonoka obecneynsaer
KOMMNEKCHOe YNPOYHEeHMe HanmnasneHHoro
MeTanna 3a cyet 0b6pa3oBaHus B MApTEHCUTHOM
MarpuLe kapbuaHbIX, HUTPUAHBIX,
kapbobOpUAHOHUTPUAHLIX U UHTEPMETANNMAHBIX
thas.

[MpumeHeHne npeanaraemoin HOBOW NOPOLLKOBOW
NPOBONOKK NO3BONUT YBENWUHUTL KO3(PDULNEHT
OTHOCHTENLHOW U3HOCOCTOMKOCTW HANMAaBINEHHOTO
metannatcc23no2,9-38.

OMCKWW FOCYJAPCTBEHHbIA TEXHUYECKWUA YHUBEPCUTET
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KOMIIEKT «OCHOBbI MEXATPOHUK»

Komnnekt «OcHOBbI MEXATPOHUKW® NpeaHa3HaYeH
LUNS U3YYEHUA CTPYKTYPBI, NPUHLIMIMOB NOCTPOEHUA U
OCHOBHOW anemeHTHOW Da3bl ABTOMATUYECKUX NAHUHA W
MeXaTpoHHbIX cucTeM. KomnnekT npeacrasnset coboit
Habop U3 neACTBYIOLLMX MOAENEH NPOMbILLINEHHbIX
MEXaHW3MOB C NHEBMATUYECKUMM W ANEKTPUHECKAMM
NPUBOAAMW, 3 TAIKE YCTPOMCTB MX PYYHOTO WU
NpOrpaMMHOro ynpaenesus. BoamoxHocTb
KOMOUHWPOBAHMA Pa3NUYHOro KONWYeCcTBa MEXaAHWU3MOB
ANs COBMECTHOW paboTbl NO3BONAET U3y4aTb B PeXUME
€0T NPOCTOro K CrIOXHOMY» DOMbLLIOE KONUYECTBO
TEXHONOMMHECKMX ONEePaLIMiA M anrOpUTMOB YNpaBeHus
NPOMbILLNEHHbIMKA 0bbekTamu. KomnnekT
NOCTABNAETCA € NONMHbIM METOAWHECKUM
obecneyeHueM.

Kaxabiit u3 moayneit moxet pabotath Kak
CaMOCTOATENLHO, TaK U ObiTb BCTPOEHHBLIM B
NPOW3"BOACTBEHHYIO NMHKKD C ADYTUMW MO4YNAMA.

BO3MOXHOCTb KaK PYYHOTO, TaK 1 NPOrPaMMHOTO
ynpasnexua obbexTamm.

30 BapUaHTOB NOCTPOEHMA TEXHONOMMHYECKMX
Y4aCTKOB U ONUCaHWe UX NPUHUMNG NeUCTBUA.

AWOAKTUYECKWUE CUCTEMBI
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MEXATPOHHbIN MOAYb «COPTUPOBKA AETANEW MO TUMY MATEPUANA»

Moaynb npeacraenaeT coboil 3akoHyeHHoe B cOopke 1
Hanajke MEXaTPOHHOE YCTPOHCTBO, UMUTUDYET Y4acToK
NPOM3BOACTBEHHOM NWHIMK, IEMOHCTPHPYIOLLIEH NpOLiece
LIMKNMYECKOM COPTUPOBKM IeTane# no Np1aHaky Tuna
marepuana.

MoXeT TaKKe UCNonb30BaTLCA KaK 00nLeKT
NpOrpaMMMpPOBaHKA KOHTPOMMnEepa COOTBETCTBEHHO
LMKnorpamMme COpPTMPOBKM AETanei no Tuiy marepuana, Ans
HACTPOWKK M kanWOPOBKW ATYMKOB pacno3HaBaHus
marepuana 1 nonoXeHns NHEBMaTHYECKMX MCTIONHATENBHBIX
MEXaHM3IMOB, MOHTXA NEKTPO- W NHEBMOOOOPYL0BaHMS,
CHIHanNbHbIX INEMEHTOB, INEKTPUHECKUX W NHEBMATHYECKHX
kabene#, bnoka NuTaHMs, NynbTa KHONOYHOTO YNpaBNEHNA K
KIEMMHbIX KOpoDoK._

MexaTpoHHbIiH MOYNb NO3BONAET NPOBOAMTDL
npakTU4ECKne ynpakHeHns v nabopatopHble paboTbl no
TEMaMm B npovecce 00y4EHHA: MOHTaX W Hanaaka
0bopynoBaHMa C INEKTPo-, THEBMONPHUBOAAMK, MOHTAX
cucTem ynpasnexns Ha Base nporpaMmmpyemoro
KOHTPONNepa; NOWCK HEWCTIPaBHOCTEN B NUHKAX NEpea4m
[aHHbIX, HanagKka COBMECTHOI paboThbl NPUBOAHOID,
HH(OPMALMOHHOTO W ynpaensiowero 0bopyaosaHus
MEXaTPOHHOW CUCTEMDI.

OWAAKTUYECKWUE CUCTEMBI
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MEXATPOHHbIV MOLYNb «OPUEHTALIMA OETANEW»

MexaTtpoHHbiit MOYNb NPEACTaBNAET 3aKOHYEHHOE B
cbopke 1 Hanajike MEXATPOHHOE yCTpOHCTBO. Mogiynb
UMUTUDYET Y4ACTOK MPOM3BOJICTBEHHOM MMHMM C QyHKLMER
obecneyeHns eIHON NPOCTPAHCTBEHHOM OPHEHTALIMM
AeTaned: MaHUNynaTop W3BNeKaeT NPOM3IBONbHO
OPWEHTHPOBaHHbIE B IPaBMTALIMOHHOM MarasvHe
METanNM4YECKWE CTakaHbl M, COPHEHTUPOBaB KX B Tpebyemoe
NonoXeHne, NOMeLLaeT B NPUEMHBIA NOTOK.

[No3BonsieT NpoBOAWTEL NpaKTUYECKHE YNIPEKHEHHA U
naboparopHble paboTbl N0 TEMam B npoLecce oby4eHus:
MOHTEX W Hanafka obopynoBaHMA C ANEKTPO-,
NMHEBMONPHBOAAMM; BbIDOp, YCTaHOBKA M HACTPOIKa
AaT4AKOB; MOHTAX CUCTEM YTpaBneHna Ha base
nporpaMmMm1pyeMmbix pene; NporpaMMHpoBaHne pene;
Hananxa coBMecTHON paboTbl NPUBOAHONO,
WHGOpMaLIMOHHOTO U ynpaenaiowero obopynosaHia
MEXATPOHHOI CHCTEMbI.

MoxeT TaKke WCNONbL30BATLCA KaK 0D0bexXT
NpOrpaMMMpOBaHMA KOHTPONNEpPa COOTBETCTBEHHO
LUMKNOrpamMme OpHEHTaLMM IeTanen B NpoCTpaHCTee, And
HaCTPOVKK W kanubpOoBKKM AaTYMKOB PacnosHaBaHua
NOMNOXEHNA AeTank 1 NONOXEHHN LUTOKA NHEBMATUYECKMUX
UCTONHKTENLHBLIX MEXaHW3MOB.

AWOAKTUYECKWUE CUCTEMBI
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MANOAMMEPHbIN YTOBOW TPEHAXEP CBAPLLNKA MATC «EQECT-1M»

TpeHaxep No3sONRET UMHTHPOBATL NPOLECCH! PYYHOM AYTOBOMH
CBapKM W CBAPKK B CPE/le 3aWNTHLIX 3308 NNBAUMMCS K
HENNABALYAMCH 3NEKTPOAOM C NOMOLLLK PeanbHOM
ManoamnepHoi CBAPOYHOM AYTM W MCNOMNB30BaHWUA PearnbHbIX
CBapOUHbIX MHCTDYMEHTOB, NPUMEHAEMBIX B NPOMbILLNEHHOCTH.

NPEMMYLLIECTBA:

¥ [MonHocTbio GeaonaceH ANA YJalerocs, Tak KaK fyra Manow
MOLUHOCTH He NNABMT METaNN U He PacXoayeT anekTpoakl!

¥ Tporpammuoe obecneuexme cogepxut Donee 80 ynpaxHeHHA
Ha BCE BMfbl 3NeKTPOAYroB0# CBApKM — oT paboTel No ceapke
TpyG A0 MMMTALMM NOAAYA NPUCAAOUHOI NPOBONOKM.

¥ Tpexaxep No3BONAET NOCNEAOBATENbHO YCNOXHATL 33AaHHA,
B npouecce NpuoOpeTeHun yYallMMACH onpeaeneHHbIX
H3EBLIKOB CBAPOYHOIO MpoLecca - oT 0TpaboTKW HaBbIka
B030yXaSHHA W NOAAEPKAHUA ANKHLI AYTW A0 0CBAWBAHKA
TEXHWKM CTLIKOBOTO, YINOBOTO W TPYOHOrO COSAMHEHIA B
FOPH3OHTaNLHOM, BEPTUKANEHOM W NOTONOYHOM MONOXEHUAX
CBapHBAEMBIX 3NEMEHTOB.

¥ 1O obecneynsaeT: BU3YANW3aLMI0 NPOCTPAHCTEBEHHOIO
MOMNOXEHUA MMUTATOPa CBAPOMHOTO MHCTPYMEHTa
OTHOCMTENLHO CBapHBaemoro o0pasya B 3D H3o0paKeHun.

OWAAKTUYECKWUE CUCTEMBI
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MHOOCMOMHO-KOMMO3NLIMOHHBIE MHOIOKOMIMOHEHTHBIE CYNEPPELIETYATBIE
MOAWUOULIWPYIOLLME NMOKPLITUA LWPOKOI O CINEKTPA NPUMEHEHUA

MoBePXHOCTHbIE MOANMUMPYIOLAE NOKPLITHA Ha OCHOBE
MHOTOCTIOHO-KOMMNO3MLIMOHHOW aDXMTEKTYDbI C
CyNEeppeLLETaToi CTPYKTYPOiA i MHOTOKOMNOHEHTHBIM ~
COCTaBOM NO3BONAIOT PELNTL PAL KOMINEKCHBIX 3afay. ~
lNprmeHeHne AaHHbIX NOKPLITWI NO3BONAET CO3/ABaTh
WHHOBALIMOHHbIE KOMMO3ULIMOHHbIE MaTEpUans! co
CBEPXTBEP/AbIM M BbICOKONPO4HbLIM NOBEPXHOCTHLIM GNOEM.
[Npw 3TOM faHHbie MaTepuansi 00nagaT Takumm
CBOWCTBaMH, KaK BbICOKan TENNOCTOMKOCTb, CTOWKOCTD K
arpeccHBHbIM CpeiaM, HU3KMA KO3 UUMEHT
NOBEPXHOCTHOIO TPEeHKs, BronorM4yeckan NacCHBHOCTD.
[lanHan ramma cBOVCTB No3sonseT 3hdeKTMBHO
WCMONL30BaThL NpeanaraeMbie MoauduUmMpyloLme I'DI{prmFI
B TaKkux 06nacTsx, kaK NPOM3BOACTBO METANNO
LITAMNOBOTO MHCTPYMEHTA, Nap TPEHWA (B TOM YKcne —
paboTalouMX B arpecCHBHbIX CPEiax W NpW NOBbILLIEHHBIX
Temneparypax), U3aenuin MeAULMHCKONO HasHaueHus
(VMNNAHTAHTOB, MEIMLIMHCKMX MHCTPYMEHTOB M T.J1).

Ha ocHoBe MMELIETOCH ONbiTa BO3MOXHA paspaboTka
MOAM(ULMPYIOLLMX CUCTEM CO CTIELMANBHBIMU CBONCTBAMM
ANs paani4Hbix 00NacTen NPUMEHEHMS.

MHCTUTYT KOHCTPYKTOPCKO-TEXHONIOMTMUYECKOW MHOOPMATUKM
POCCUMCKOW AKAJTEMAWN HAYK
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'AMMA OTEYECTBEHHBIX YHUBEPCAITbHBIX TEXHONOIMYECKAX POBOTOB [TTA
MACCOBbIX ABTOMATU3MPOBAHHbIX IMPOU3BOACTB IPAXIAH CKOW
MALLMHOCTPOUTEJIbHOWM MNMPOAYKLIAA

YHuBepcanbHble TEXHONOrnyeckue
poBOTbI C CEHCOPHBIMW CUCTEMaMW
(cnexxeHue 3a CBapOYHbIM LUBOM,
UAESHTUUKALUA TOYHOO
MPOCTPaHCTBEHHOrO NONOXEHUS
obpabarbiBaeMelx getaneil u ap.)
BKMKOYaKOT: (DYHKUMUS CaMoKkanubpoBku Ans
noaAepXXaHUs TOYHOCTHBIX XapaKTePUCTUK
B NpoLiecce aKcnnyartauum;
afnanTupoBaHHbli Habop nepucepuitHoro
TexHonornyeckoro obopyaoBaHus
(cBapoyYHOro, nasepHoOro, NNasMeHHoro,
pe3k1 BOAOW BbICOKOro AaBMeHWA 1 ap.).

MOCKOBCKWV MOCYAPCTBEHHbIM TEXHONOMMYECKUA YHUBEPCUTET
«CTAHKWH»
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YHUBEPCAIbHBIE UHTEJINEKTYAJIbHBIE AUAIHOCTUYECKWUE KOMITIEKCHI [UTH
MEXAHOOBGPABATBIBAIOLLETO O6OPYJOBAHUA C UYrty

KoHTpOnb COCTOAHMA NPOLIECCa Pe3aHna;
KOHTPOINb M3HOCA PEXYLLETO MHCTPYMEHTA;
pervcTpauus aBapuitHbIX CUTYaLWI;
> ajjanTMBHOE yNpaBneHne pexXuMami pe3aHus;

> KOppeKUsi MO3ULMN PEXYLLEro MHCTPYMeHTa
ANA KOMNeHcaLUun NorpeLHocTen
M3roTOBMEHNA CTaHKa M TeNMoBbIX
aedopmaumin,

» [WarHOCTUKa COCTOAHUA BaXHENLMX Y3NoB
CTaHKa Mo pe3ynsTaram aHanmaa ux
BUOpALMOHHOW aKTMBHOCTH, TeMNepaTypHbIX 1
AedOopMaLMOHHLIX Nonew;

> onepatuBHOE NPUHATHE PELLeHW O
NoAHanajke MHCTPYMEHTA, OCTaHOBKE
npouecca pe3aHua, 0 3aMeHe pexyLuero
MHCTPYMEHTA;

> KOHTPONb HEAONYCTMMOTO AuchbanaHca,
HeCoOTBETCTBYI0L|Eero 6a3npoBaHua 3aroToBKM
TRA

MOCKOBCKW FOCYJAPCTBEHHbIV TEXHONOMMYECKUA YHUBEPCUTET

«CTAHKWH»
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aHe,
CUCTEMA KOOPIIUHATHbIX NEPEMELLEHWA U NMPOrPAMMHO-MATEMATUYECKOE

OBECINEYEHUE KOOI?HMHATHO—MBMEPMTEﬂbHOﬁ MALLIVHDBI (_ZYEMMI{POHHOH TOYHOCTH '
A MEXAHUYECKOW OBPABOTKW NPELIM3UOHHBIX AETAIIEU

AnnapartHo-nporpaMMHbIiA KOMNNEKC
ANA U3MEPEHWUS U KOHTPONS pasMepos,
tbopMbI 1 pacnonoXeHns NoBepXHOCTEN
MPELV3NOHHbIX AeTanei, a Talke
arrecTalun YCTaHOBOYHbIX U
HacTPOEYHbIX Mep B YCNOBUAX
MPOU3BOACTBEHHbBIX METPOMOTMYECKMX
nabopatopuin NpeanpuUsaTHiA
MaLLUHOCTPOUTENBHON, NOALLUNHUKOBOW,
aBNaLMOHHON N 3NEeKTPOHHON
MPOMbILLIIEHHOCTH.

am VRN

hA
AN S
L

.....

MOCKOBCKWV MOCYAPCTBEHHbIM TEXHONOMMYECKUA YHUBEPCUTET
«CTAHKWH»
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CUIY «MEPCIMNEKTUBA»

CUIY «lMepcnexkTusa» MOXET C
BbICOKUM Ka4eCTBOM YNpaBNATb He TOMNbKO
NoBbIMN MeTanNNopeXyLMMN CTaHKaMu,
HO M NPOMBbILLNEHHLIMK poboTamu 1
KOMNMEKTHbIMWA rMBKuMK
NPOU3BOACTBEHHLIMW AYeKaMn 1
cUcTeMamu.

MOCKOBCKW FOCYJAPCTBEHHbIV TEXHONOMMYECKUA YHUBEPCUTET
«CTAHKWH»
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TEXHONOMA SNEKTPO3PO3NMOHHON OBPABOTKMU TOKOMPOBOALLIEW U
[MANEKTPUYECKOW KEPAMMKM, OBECIMEYUBAIOLLIAA BbICOKUE CKOPOCTb OBPABOTKA U
KAYECTBO NOBEPXHOCTHOI'O CJOA

TexHornorus npegycMarpusaet
KOHTPOMNb NapaMeTpoB npoLecca
NoCpeACTBOM AETeKLMN CUrHarnoB
BMOpOaKyCTUMECKOW 3MUCCUK, YTO
MO3BOMNAET KOHTPONMPOBATL COOTHOLLEHME
paboynx uMnynbcos, obecneymsaroLmx
3pO3UI0 MaTepuana, kK XonocTbiMm,
HanpasrneHHbIM Ha paspyLieHue
CKOMMBLUMXCA NPOAYKTOB 3p03UM.

........

MOCKOBCKWV MOCYAPCTBEHHbIM TEXHONOMMYECKUA YHUBEPCUTET
«CTAHKWH»
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TEXHOMNOMAA CENEKTYBHOIO NTASEPHOIO MIABIIEHIA MOPOLLKOBbIX MATEPUATIOB C
NEPEPACTIPEJIENIEHWMEM 3HEPTM NTA3EPHOO NMYYA B NATHE [ MOBbILIEHKS
MPOU3BOIUTENBHOCTU M KAUECTBEHHBIX XAPAKTEPUCTUK U3 OTABIIMBAEMBIX
METATVIMYECKWX W3TENIWA

K

B ocHOBe TEXHONOrUM NEXUT
WHHOBAUWOHHBIN Noaxog —
nepepacnpefeneHue 3Heprum nasepa s
NATHE 3@ CYET UCMONb30BaHNS
CMEeLonTUKN N MHULMNPOBAHNN
ynbTpasByKoBbIX BUDpaUun Ha
CKaHMpYIOLEM YCTPONCTBE nasepa
nepnesAuKyNApHO ABKEHUIO NyYa Unu
cnupaneobpasHo, YTo yBenuM4msaeT
nnowaas obpabotku B 1,5-2,0 pasa B
cpaBHeHWUM ¢ obpaboTkoi eauHUYHBIM
NPOXOZOM W COXPaHAET BO3MOXHOCTb
npeuunsnoHHon obpaboTku.

MOCKOBCKW FOCYJAPCTBEHHbIV TEXHONOMMYECKUA YHUBEPCUTET
«CTAHKWH»
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TEXHONOMA U OBOPYIOBAHUE ANA CUHTE3A HOBbIX OYHKLIMOHATBHBIX MOKPHITUA
[N U3roTOBNEHUA NE3BUAHOTO MHCTPYMEHTA C MOBbIWEHHBIMM
SKCIIMYATALUNOHHBIMWA XAPAKTEPUCTUKAMUA

MHHOBaLMOHHbIE TeXHONOMA 1 0bopyaoBaHue
npeaycMaTpuBaloT OCaxaeHne KOHleHcaTa ¢
uMnynscHon bombapAnpOBKOI NOANOKEK aTOMamMK
aproHa c aHeprueit 10 k3B, yto BefeT K
(hOopMMPOBAHMI0 HAHOCTCTPYKTYPHbLIX NOKPLITUIA
TONUMHOM 3-6 MKM C BLICOKOW NPOYHOCTLIO
afire3OHHON CBA3N K NPOBOAALLMM U
LN3NeKTPUYECKUM NOLNOKKAM.

Kak peaynbTar, IPOMCXOMIUT CHUXEHNE
koaduLMeHTa TpeHNs U nepepacnpeaenexme
TeNnoBbIX NOTOKOB MPH KOHTAKTUPOBAHMM
WHCTPYMEHTa U leTanm.

3710 obecneunBaeT NnosbilleHne
M3HOCOCTOWKOCTU MHCTpYMeHTa B 1,5-4 pa3a npu
3aMETHOM YNyJlleHun KayecTsa obpaboTaHHON
netanm.

MOCKOBCKWV MOCYAPCTBEHHbIM TEXHONOMMYECKUA YHUBEPCUTET
«CTAHKWH»
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TOKAPHbIN CTAHOK C CUCTEMOW «ACTIVE VISION»

TokapHbiit ctaHok ACTIVE VISION co3paH Ha
ba3se peansHOro MeTannopexyuiero
YHWBEpCanbLHOro CTaHka, NPUBOALI KOTOPOIo
OCHallEeHbl gaTyMKkami, NnogKniUYeHHbIMK K
KOMNbIOTEpY ANA BU3yanu3auun Ha sKkpaHe
MOHUTOpA npoljecca obpaboTku getanu. Ha Hem
MOXHO AienaTtb, Kak NpocTbie, Tak U CNOXHbIe
(hbacoHHble geTanu.

3Ta MHHOBALMOHHAA TEXHONOMA Ha NOPAAOK
ynyyliaeT SproHOMUKyY paboTkl CTAHOUHWKA Ha
NPOM3BOACTBE, OCODEHHO MPY M3TOTOBNEHUN
CNOXHBIX IeTaneid, NOBLILLAET TOYHOCTL
W3rOTOBNEHMS, COKPALLIAET BPEMA 1 CYLLIECTBEHHO
yMeHblU2eT BepOATHOCTL Opaka.

BmecTte ¢ Tem, cTaHoK cneyuansHo pa3paboTaH
QNS HOBMYKOB M No3sonser bbicTpo U 3hdeKTUBHO
OCBOMTb He TONbKO OCHOBbI, HO U TOHKOCTH
npogeccui CTaHOYHUKa-YHUBepcana.

AWOAKTUYECKWUE CUCTEMBI
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LINOPOBOW KOHTPOIEP TOKA U TEMINEPATYPbI NONYNPOBOAHUKOBOIO U3NYYATENA
«DIODRIVE»

ONEKTPOHHOE YCTPOWCTBO
npeacTasnseT cobon nnarty Ans
ynpaBneHus LWNPOKUM PSAOM
CTaHJapTHbIX U3ny4aTenen — nasepHbiXx,
CynepnioMUHECLIEHTHBIX AUOA0B, B
cTaHaapTHOM kopnyce Tuna «Butterfly».

Ccbepbl NpUMEHEHUS: BONOKOHHO-
OnTUYecKan CEHCOpPUKA, BOMKOHHbIE
nasepbl yNbTpa-KOPOTKMX UMMNYNLCOB.

........

MOCKOBCKWA rOCYJAPCTBEHHbIA TEXHUUECKMA YHUBEPCUTET UMEHM H.3.
BAYMAHA — HALIMOHATIbHbIA UCCNENOBATENLCKUA YHUBEPCUTET
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TEXHONOMW BUPTYAINIbHOW PEANBHOCTW B POBOTOTEXHUKE

OpurvHanbHble METOAbl CUHTE3A
CWUCTEM ynpasneHusi poboTOTEXHUYECKUMMU
cucTEMaMW, peanq3oBaHHbIe B
YHWUBEpCanbHOM NporpaMMHOM
KOMNJEKce.

[puMeHUMBI ANS
pobOTOTEXHNYECKMX KOMMIEKCOB
NPON3BONBHON CTPYKTYPbI; YCKOpeHue
BPEMeHM pa3paboTku ynpasnsioLmx
nporpamMm Ans poboTos.

Hay4Hasa sHa4umocTb —
peanu3oBaHbl HOBbIE TUNbI PEryNSTOPOB U
MPUHLMMbBI NOCTPOEHWUS ONTUMAsbHOO
NporpaMMHOro ABMKeHWs poboTos.

BONIOrPANCKWUA NOCYIAPCTBEHHBLIN TEXHUYECKUMA YHUBEPCUTET UM. B.W.
JIEHWHA
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ALANTUBHBIE TEXHONOT W B 3D MOAENMPOBAHUM 30AHUA

Mogenb 3gaHus B macwutabe 1:100 ns
nnactuka ABS, yctaHoBneHHas Ha rpyHTe,
noasepraeMas 3BYKOBbIM rapMOHUYECKUM
konebaHuam ot npourpbisatens MP-3,
PErncTpUpYeMbIX ANEKTPOAaMM,
NOAKMOYEHHBIMU K MUKPO(POHHOMY
YCUNUTENIO U KOMMNBIOTEPY B peXUMe
ocuyunnorpada

.....

COYMHCKUA FTOCYJAPCTBEHHbIV YHUBEPCUTET
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HA3SHAYEHWE N ®YHKLIAW cuctembi:

» ynpaeneHue MenKocepuiHbIM U
eANHUYHbIM NPOU3BOACTBOM;

» OonepaTtuBHOE NnaHupoBaHue;

» pacyeT 1 KoppeKuus
NPOU3BOACTBEHHbIX pacnucaHui.

OBNACTU NPUMEHEHUA:
MaLLMHOCTpoeHKe, npubopocTpoeHue,
nepesoobpabotka v gpyrue Bugsl
AVCKPETHOro NPOU3BOACTBA MENKO
CEepUITHOro W €ANHUYHOIO TUMOB.

MOCKOBCKW FOCYJAPCTBEHHbIV TEXHONOMMYECKUA YHUBEPCUTET
«CTAHKWH»
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[1eMOHCTPALMOHHLIH KOMNNEKC COCTOMT M3 CIepHUECKOro
3KpaHa, UWDPOBOTO My NLTHMEMISHOTO NPOEKTOPA, " .
YCTAHOBMEHHOMO B METannNUUeckoM KOpyce; oNTHYECKoM NMH30BOM
CHCTEMbI, COCTORLLEH M3 Onoxa NuH3, U pabouei CTaHLMK co
CneyuanianpoEaHHLIM NporpamMMHLIM oDecneyeHnem.
Ccpepuueckuid 3Xpan npeAcTaenAeT coboi XecTKyl nonyio ciepy
13 aKpUNOBOro NonuMMepa.

BHyTp# cthepa NOEpLITa CNELMantHLIM HankINeHWeM AnA
MPOEKLMOHHLIX 3KPaHOB, 3 CHAPYXW — aHTWONHUKOBLIM NOKPLITHEM.
Cihepa ycTaHaBNUBAETCA CBEpXY Ha ONOK NUK3, cHabXeHHbIA
CBEPXLUMPOKOYIONLHOM NMH30H C NEPEMEHHBIM (OKYCHbLIM
paccToAHMEM. BROK NMH3 MOHTUPYETCA B 00LLeM MEeTannuueckom
KOpNyce BMeCTe C 36PKANnoM M NPOSKTOPOM.

[IeMOHCTPALMOHHLIH KOMNNEKT NOAKNKYAETCs K paboued
CTaHLMM, HA KOTOPLIM YCTAHOBNEHO CNeLManiaupoBaiHoe
nporpamMmuoe obecneuenne. OHo nozsonseT npeobpa3osaTth
noboe usobpaxeHne NPAMOYTONLHOTO (POPMaTa C COOTHOLUEHWEM
CTOPOH 2:1 B CHepHyeckuid. 3aTeM KOHBEPTUPOBaHHOE
u3o0paxeHne NepegaeTca Ha NPoeKTop, 3aTeM Bnok nuH3
Ha BHYTPEHHIOK NOBEPXHOCTE CHEPHU4ECKOro 3KpaHa.

MporpammHoe ofecneyeHne NO3BONAET BU3yaNHanPoBaTL
pacTpoebie H300paxeHHA W BMOEO, NONHOCTLH KOHTPONMPYR
MPOLeCt ASMOHCTRaLMA C NOMOLLEI0 MyNLTa AUCTAHLWOHHOMO
ynpaenexnn. ViMeeTcs BOIMOXHOCTL 3aNyCKaTh M OCTaHABNMBATh
aHWMaLWID; BpalLaTL, NepeBopaqyrBaTh, HAKNOHATL U
Pa2B0paYMBaTL 300paxeHue B NDLIX HANPABNEHWAX.

.......

FEQOU3NYECKUN LIEHTP POCCUMUCKOW AKATIEMUW HAYK
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TEXHOSOMMA PECYPCHOM OLIEHKM NACTBMLHBIX YTOWUA CEBEPHOIO ONIEHSA MO
CINEKTPO30HAIbHbIM CIYTHMKOBbIM JAHHBIM

PaspaboTtka npeacrasnset coboi
CUCTEMyY nocnefoBaTeNbHbIX onepauui,
HanpaeneHHbIX Ha cbop, 0bobLyeHme,
aHanus v NoCTpoeHue H(popMaLMOHHOTO
NpoAyKTa COCTABNEHHOrO TeMaTU4ecKuMm
KapTamu 1 aTpubyTueHeiMu Dasamu
AaHHbIX ANSA BbINOMHEHNA PeCypPCHOI
OLEHKM NacTOULLHbIX YroAWiA CEBEPHOro
OMNEHA Mo CNEKTPO3OHaNbHbIM
CMYTHUKOBbLIM [JaHHbIM BbICOKOrO
paspeLLeHus.

WHCTUTYT BMONOT MK KOMW HAYYHOT O LIEHTPA YPAJIbCKOT' O OTAENEHWA
POCCUMCKOW AKAJTEMAWN HAYK
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[MPOCTPAHCTBEHHbBIE KOMIbHOTEPHBIE MOLAESA T-X-Y WU T-X-Y-Z AUATPAMM COCTOARUA
TPOWHbBIX U YETBEPHBIX CUCTEM

[TporpamMmHbIA NpOAYKT NpeacTasnseT
cobon ¢pain, npu 3anycke KOTOPOro Ha
9KpaHe NnosBNAETCA TpEXMEpPHOE
usobpaxenwe pa3oBoi AuarpamMmmbi.
YnobHas Busyanusauus (BpatlieHue
TpeXMepHbIX 0ObLEKTOB, NOCTPOEHUE NDbLIX
U30- W NONUTEPMUYECKMX pa3pe30B)
Mo3BONSET NOMbL30BaTenio (cneyuanucty B
obnactu MaTepuanoBeicHUs1, METanNypruu,
reonorum) NPUMEHNTL rOTOBbIE AUarpaMmbl
[NA NOHUMaHUA UX TEOMETPU4ECKOTO
CTPOEHUS1, @ TaKKe UCTONb30BaTb KaK
MPOTOTUN NPU NOCTPOEHUN dasoBoi
avarpammbl peanbHOW CUCTEMbI pasnniHON
Tononoruu. [lporpamma npegHasHaveHa ans
NOKanbHOro UCMonb30BaHUA.

UHCTUTYT ®U3NYECKOT O MATEPUAJIOBEJEHUA CMBEUPCKOI O OTAENIEHWA
POCCUMUCKOW AKATITEMWW HAYK
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WHTENNEKTYAITbHbIE CUCTEMbI MHOTOACTEKTHOIO AHATTU3A BOTbLLUKMX JAHHBIX
CINOXHbIX TEXHUYECKUX CUCTEM

MHTennekTyanbHbIA PerynaTop HAacTpauBaeTCa Ha
apxuBHbIX AaHHbIX (ACKY3, ACY TI1, SCADA).

WHTennekTyanbHbI perynatop obecneunsaeT:

. UAEHTUDUKALMIO PEXUMA TEXHUYECKOTO
obbekTa;
[AUarHoCTUKY M NPOrHo3 HENCNPABHOCTE W
0OTK3308 TEXHWU4YECKOINo OﬁbeKTa;

*  ONTMMMK3ALMIO NAPaMeTPOB NOACKCTEM
TEXHU4ECKOro 06bEeKTa C NPUOPUTETHON LiENbIO;

*  MaKkcumu3alum aHeprocbepexeHnn bes
CHWAEHUA NPOU3BOOMUTENBHOCTH,

*  2BTOMATW4ECKYH CaMOA[ANTALMI0 NO MEpPE
NOCTYMNNEHNA HOBOW MH(OPMALIMA.

[NpenmylyecTsa nepe aHanoramu: asTOMaTM4ECKas
camoaganTtauua U camoobyyerue (HeHpoceTeBble
TEXHOMOMMK); AMArHOCTMKA M NPOrHO3 HEUCNPABHOCTEN
1 OTK230B TEXHUHECKOro 00bEKTa; ONTUMK3ALMA
napameTpoB TEXHUYECKOro 00bekTa ¢ Lenbio
MaKCHMW3aLWK BbipabOTKW 3HEPIMKM UNK
aHeprochbepexerus De3 cHibkeHnn
NPOM3BOAUTENBHOCTH.

XAKACCKWUW FOCYJAPCTBEHHbIA YHUBEPCUTET UM. H.®. KATAHOBA
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MPOrPAMMHBIE KOMMEKCbI 1113 TPEXMEPHOO MPOEKTUPOBAHWSA C ®YHKLIVEW
BU3YATU3ALIM NPOEKTUPYEMOW OfIEX[Ib

[1porpamMmHble KOMIMNEKCHI
npeaHasHa4eHbl NS BU3yanusawluu
rpacduyeckoro obpasa mogenen oaexasl ¢
0bbeMHOI TEKCTYPOIA MaTepuana Ha OCHOBE
METOZI0B IBYXMEPHOW U TPEXMEPHOK
KOMMNbIOTEPHON rpadmkn.

[peumyuiectea:

* BbICOKasA CTENEHb peanucTU4HOCTH
u30bpaxeHusi TpEXMEpPHOI MofENH;

* MNpOCTOTa UCNOJNb30BaHUA,

* [I0CTOBEpHas oLieHKa obbema
MPOEKTUPYEMOTO U3JIENUA U3
HaTypanbHOro Mexa Ha OCHOBE
KOMMNbIOTEPHOM MOfiENK be3
W3rOTOBNEHNA ONbITHOTO 00pasLia;

* CcOKpallleHWe maTepuanbHbIX 3aTpar Ha
CbIpbe.

' c e

XAKACCKWUM TOCYJAPCTBEHHbIV YHUBEPCUTET UM. H.®. KATAHOBA
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WHHOBALIMOHHbIV MPOEKT «POBOT-PUTENNEP»

lNpopykT npeaHasHavyeH ana obecneyeHns
CBOEBPEMEHHON NPOBEPKK HANWYXA TOBAPOB HA NONKaxX
Toprosoro 3ana (gap checking'a) u paccTaHOBKK
TOBApOB ANA YcTpaHeHua cutyaumu “out-of-shelf”.

PoboT-puTeitnep NOMOXeT UCKIIOYWTL NOTEPH,
BbI3BaHHbIE 3TUMKU (DAKTOPaMK, U CHU3UTL
NPOU3BOACTBEHHbIE U3nepxku. Pobot bynet
BbINOMHATL KAYECTBEHHBbIA gap checking, ncnonbays
CHUCTEMY MCKYCCTBEHHOIO MHTENNEKTa Ans
pacno3HasaHusA TOBAPOB, OPUEHTALMN, HaBUraLuK,
obbesna, npenaTcTBuiA, B3aMMOAEHCTBIAA C
NepCcoHaNoM 1 NoKynaTensaimu, CUTYaLMiA U HOBbIX
MaHUNYyNATOPOB.

lNo peaynbTatam gap checking'a, pobot bynet
KOMNNeKToBaTb Habop TOBApOB Ha CKNaae, AOCTaBNAThL
MX B TOProBbIK 32N W PaCcCTaBNATL HA CTENNAKAX C
NOMOLLbIO YHHUKANbHBIX aHTPONOMUMETUYECKMX
maHunynsaTopos. MNapannensHo, oH ygeT npuHumaTh
on-line 3aKasbl NOKynaTenem, KOHCYNbTUPOBATL UX U
cobupaTh ANA HUX KOP3WHBbI C 3aKyNKAMM.

QENEPANBHBIA HAYYHbIW LIEHTP «KABAP[IMHO-BATTKAPCKUWA HAYYHBIW LIEHTP
POCCUMCKOW AKATIEMUWN HAYK»
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B ocHOBe cUCTEMbI NEXUT MHOTONETHUI
OnbIT BHEAPEHUA YNpaBneHYecKknx
TexHonornii. Pabota cucteMsl nossonser
B peXMME peanbHOro BpemMeHn
KoHTponuposaTk paboTy obopyaosaHus u
nepcoHana.

OTANYUTENBHON YEPTON CUCTEMDI
«HaBumaH» ABNAETCA BO3SMOXHOCTb
OCYLUEeCTBNATL KOHTPOMb NOBTOPSIOLLMXCS
py4HbIX onepauui. B nocneacreue ato
[laeT BO3MOXHOCTb KOHTPONMPOBaTh
3atparbl BpeMEHW Ha BbINONMHEHNE
noaobHbIX onepauui.

WHXEHEPHO — KOHCAITTUHI OBAA KOMIMAHWA «CONBEP»
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MHOI O®YHKLIMOHAINTbHAA WCCINEAOBATESIbCKAA CUCTEMA HA OCHOBE
WHTEPOEPOMETPUM C AKYCTOOINTUYECKOU OUMNBTPALIMEN

OnTuyeckan cuctema Ans conpsikeHus
aKyCTOONTUHECKOTO (PUNbTPa C ONMTU4ECKON
CUCTEMOIA CBETOBOIO MUKpOCKONa U
No3sONsoLLas Hapsifly C WMPOKOMOMOCHBLIM
(uBeTHbIM) M30bpaxeHueM permcTpupoBaThb
criekTpanbHoe usobpaxeHue, nonyyeHHoe
nocne akyctoonTU4ecKon (hunbTpaumm.

Takon noaxop B AansHenwwem
MnaHupyeTcs NPUMEHUTL K
nepecTpaMBaeMon criekTpanbHOW
(hunbTpaumu nHTEPGEPUPYIOLLIMX MYYKOB,
NepeHocALLMX u3obpaxeHus, Ana co3faHus
MHOTO(YHKUMOHATNBHON
(MynbTUMOAnbHOM) CUCTEMBI aHanusa
MUKPOOOBHEKTOB.

HAYYHO-TEXHOJIOMMYECKUWA LIEHTP YHUKATILHOIO NPUBEOPOCTPOEHUSA
POCCUMCKOW AKAJTEMAWN HAYK
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«lTeHel-3»-3T0 MHOrOLENEBOMN,
ObicTpopa3bopHbIi U BCENOrOAHbIN
camoneT BHea3poApOMHOro basmpoBaHus.
flBnNsieTCs HOBbLIM MOKONEHNeM
3apekoMeHgoBaBLLero cebs yneTpanainTa.
OTnuyaeTcs NPOCTOTON U NErKOCTbIO,
COXpaHAs Npu 3TOM HaAEXHOCTb U1
komcpopTabenbHoCcTb, 06nagas BbICOKMMU
NETHbIMKU XapakTepUCTUKamMmn B CBOEM
Knacce.

000 OKBb «POTOP»
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OBPA3LIbI IETANEW, U3rOTOB/EHHBLIA METOIOM CENEKTUBHOIO JTASEPHOIO
CIABINEHWA

[leMOoHCTpauus TEXHOMOMHN
W3rOTOBNEHNS CIIOKHOMPO(UIBHBIX
[eTanei METOA0M NasepHOro CraBneHus
MOPOLLKOBbIX KOMMO3ULWIA.

.....

CAMAPCKWUW HAL|MOHATNBHbIA UCCNEIOBATENLCKUA YHUBEPCUTET MMEHW
AKAZIEMUKA C.I. KOPOJIEBA
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OBPA3LIbl AETANEW, U3rOTOBNEHHLIE METOOM MATHUTHO-MMINY/TIbCHOW OBPABOTKA
METAIIOB

[leMoHCTpauus peanusauum Metoga
MarHUTHO-MMNYnNbCHON 06paboTku
MeTannos

CAMAPCKWI HALIMOHANBbHBLIW UCCNENOBATENLCKANA YHUBEPCUTET UMEHW
AKAZIEMUKA C.I. KOPOINEBA
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MYNbTUKOITEP, SHEPIOYCTAHOBKA HA OCHOBE TOM/UBHBIX SNIEMEHTOB

BI/1A Ha TONNMBHBIX 3NeMeHTax
coyeTaioT B cebe npeumyLLecTsa
annaparta Ha ABuraTtene BHyTpeHHero
CropaHusi U akKyMynsaTopHbIX baTapei,
WMEIOT HU3KNA YPOBEHb LUyMa, OTCYTCTBUE
Bubpauuit n Tennoeoro cneaa no
cpasHeHnuio ¢ [1BC.

WHCTUTYT NPOBMEM XUMUYECKOWN ®U3MKU POCCUMUCKOW AKATIEMUW HAYK
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CMOCOB B3PbIBHOW PE3K METANNUYECKUX KOHCTPYKLIMK

W30bpeTeHne OTHOCHTCA K B3PLIBHLIM paboTam,
K 00paboTke MeTansnos JasneHuem, B YaCTHOCTH K
B3PbLIBHOM pe3ke U MOXeET ObITb MCNONbL30BaHO ANA
pe3KK KOPMyCHbIX KOHCTPYKLWIA CIOXHOK
KOH(Mrypawmmn 13 nernpoBaHHbIX cTanen Ha
(parmeHTbl, yA0DHLIE ANA TPAHCNOPTUPOBKK U
nepennasku.

3afjayeit, Ha peleHne KOTOPOI HanpaeneHo
3anenaemoe uaobpeteHue, AenseTca obecneyeHue
pa3fenku CNOXHLIX METANNNYECKUX KOHCTPYKLIMA,
HanpuMep, KOpMyCcOB aTOMHLIX NOABOAHLIX NOAOK
(AIIT) ¢ MUHUMANBHBIMW 3aTpaTaMmu Matepuanos U
3HeproHocuTenei.

TexHuyeckum pesynbTaTtoM 3aABnsemMoro
u3obpeTtenns aenserTca obecneueHne
3(hHEeKTUBHOCTH Pe3KK TOMNCTLIX MEeTanu4yeckux
KOHCTPYKUMiIA (00 60mM), B TOM uncne u3
nernpoBaHHblX cTanen.
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POCCUACKMA ®ENEPATNbHbLIN AEPHBLIA LIEHTP — BCEPOCCUWCKMMA HAYUHO-
WUCCNENOBATENbCKUA UHCTUTYT SKCINEPUMEHTANBHOW ®U3NUKU
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MPOTPAMMHO-KOHOUIYPUPYEMbIA OUNLTP CUTHATOB MPOMEXXYTOUYHOW YACTOTHI

PaspaboTka oTHocutcs k obnactu
MUKPO/HaHO3NEKTPOHMNKN.

YctpoicTeo paspabortaHo gns
AanbHenwwero UCNonb3oBaH1A B Ka4ecTee
KOMMOHEHTOB NPUHLMNUANBHO HOBbIX
TUNOB annapaTypbl, KOTOPYIO NNaHUpyeTcs
MCMONb30BaTh B CYLLECTBYIOLMX U
paspabarbiBaeMbIX NeTaTenbHbIX
annapartax. B yactHoctv gns
MCNONb30BaHNUA B KA4YECTBE CNOXHO-
(byHKUMOHanNbHOro broka uHTerpansHoro
CBEpPXLUMPOKOOCHOrO
cynepreTepoauHHOro NpUeMHMKa.

e

OMCKWW FOCYJAPCTBEHHbIA TEXHUYECKWUA YHUBEPCUTET
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LIMPOKOMONOCHbIN YMHOXWUTENb CBY AMAMASOHA

Kpucrann, cogepxut
aKcnepuMeHTanbHbIA obpasey
LUMPOKONONOCHOrO YABOWTENS YacTOThI CO
BCTPOEHHbIM CUMMETPUPYIOLLIUM
YCTPOMCTBOM. BXxoaHble U BbIXOAHbIE
BbIBOAbI paccyuTaHbl Ha paboTy C
nuHnsamMu 50 OMm, BbIXOAHbIE NMUHUA UMEIOT
anddepeHuuanbHbii TN, bnok umeer
BCTPOEHHbIA NCTO4HUK OMOPHBIX TOKOB.
YaBouTenb 4acToTbl OCHOBaH Ha s4elike
[wnbepra.

OMCKWA TOCYJAPCTBEHHbIA TEXHWYECKUA YHUBEPCUTET
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LUIMPOKOMOMOCHbLIN MANOLYMALLMA YCUNUTENb CBY JUAMA30OHA

Kpuctann, cogepxatumi
3KCnepuMeHTanbHbIA 0bpasel
ManoLLyMALLEro yCUnuTens co
BCTPOEHHbIM CUMMETPUPYIOLLUM
ycTpoicTeoM. Manowymsawmin yeunurens
paccyutaH Ha paboTy ¢ nuHuaMu S0 Om.
ManoLymsaLmin yeunutens UMeeT
CMMMETPUYHYIO TOMOMOrMIo,
NO3BONALLYI0 MUHUMU3NPOBATD
HeraTMBHOE BNUAHWE NapasuTHbIX
napameTpos. [1ns paboTbl cxeMbl He
TpebyeTca npUMeHeHWe NCTOMHUKOB
OMOPHbIX TOKOB N HaNpPsKEHWNA.

OMCKWW FOCYJAPCTBEHHbIA TEXHUYECKWUA YHUBEPCUTET




MINISTRY
OF SCIENCE AND HIGHER EDUCATION

OF THE RUSSIAN FEDERATION

CMOCOB CMYCKA OTAENAOLWENCA YACTU PAKETbI-HOCUTENS

Ina ynpasnenus gswxesnem OY
UCMONb3YIOTCH rasuduLmMpoBaHHble
HeBbIpaboTaHHble OCTaTKN TONNMBA.
PaccunTbiBaeTca TpaekTopusa Tuna
«Cnuparnb» no KOTOPOiA OCYLIECTBNAETCA
nonet ¢ banaHcUpoBO4HbLIMK YTTIAaMK1 aTaku.

[Nepexon OY Ha «Cnupanb»
OCYLLIECTBIIAETCA C [JOCTWXEHUA 3HAYEHUN
BENWYUH a3POJMHAMWNYECKOTO MOMEHTA,
obecneyunBaloLLEero BO3MOXHOCTb Nepexoaa
OM Ha «Cnmpanby.

HvokHuid koHey «Cnupanu» Kacaetcs
Hayana TpaekTopuM TOPMO3HOIO y4acTka, Ha
KOTOPOM OCYLLECTBNSIOT OTpaboTky
TOPMO3HOTO UMIMYNbLCA N5 MATKOW NOCafKu
oM.

OMCKWA TOCYJAPCTBEHHbIA TEXHWYECKUA YHUBEPCUTET
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CMNOCOB CTbIKOBKA KOCMUYECKWUX AMNMAPATOB

MINISTRY
OF SCIENCE AND HIGHER EDUCATION

OF THE RUSSIAN FEDERATION

Ot pasronHoro bnoka, Hanpumep,
«®peram» Ha Tpoce oTAensieTcs
CaMOHaBOALLMIACA TPAaHCNOPTHLIN
CTbIKOBOYHbIW MOAYb CO CTbIKOBOYHLIM
LUTLIPEM W OCYLLECTBNAET CTLIKOBKY C
KOCMU4ECKAM MyCOpPOM, Hanpumep,
oTpaboTaBLIei CTYNeHbIO pakeTbl-HOCUTENS
(OC).

B kayecTBe ycTpoiicTBa CThIKOBKM Ha OC
MCNONb3YETCS COMMO MapLUeBoro
asurartensi, Kyaa BBoauTcs U ukcupyercs
CTbIKOBOYHbIW LUTbIPb.

Crarveanue OC u pasroHHoro bnoka
OCYLLECTBNAETCA C NOMOLLbIO TpOCa,

HamaTbIBaEMOro Ha ynpaensiembiii bapabaH,
KOTOPbIA HAXOAMTCA HA PasroOHHOM broke.

[locne crarmBaHus U dukcaumm
OCYLIECTBNSETCH MaHEBP Cnycka ¢ OpOUTLI.

OMCKWW FOCYJAPCTBEHHbIA TEXHUYECKWUA YHUBEPCUTET
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KoHCTpyKums TpéxcrnoiHoin 0bonoykmn
OTAENSAWENCH YacTu BKMoYaeT B cebs
BHELLHWIA W BHYTPEHHUIA CNOW, KOTOPbIE
BbIMONHEHbI U3 NONMUMEPHOTO
komnosuumoHHoro matepuana ([1KM), n
3anonHUTENS MEXaY HUMK.

[TMpoTexHu4eckuin cocTas pasMelLaiT
BHYTPM 3anonHuTens, NMbo KOHCTPYKLMIO
3anonHUTens UarotasnuBakdT U3 CMECK
3HEepreTUHECKOro cocTasa U NonuMepa,
obecneunBasn COOTBETCTBYIOLIYIO NPOYHOCTD
KOHCTPYKLMK 3aNONHUATENS U JaloLLyio
MaKcUMarbHylo nepefady TenmnoTbl Npu
cropanuu K crosim [KM.

Ha pacueTHoli BbicOoTe 3a1€MCTBYIOT
3HEepPreTU4ECKUA CocTaBs, BOCTINAMEHSIS
32KUraloLLUi COCTaB.

OMCKWA TOCYJAPCTBEHHbIA TEXHWYECKUA YHUBEPCUTET
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YNPOYHAWWE HAHOCTPYKTYPUPOBAHHbIE MOKPbITUA

PaspaboTaHa TexHonorua cosgaHus
3aLUNTHBIX KepaMU4YeCcKUX NOKPbITUMA Ha
MEeTannu4eckux noBepxHoCTsX,
obecneuuBaloLLasn BLICOKYKO aaresuio 1 He
TpebyioLwan HaHeceH!a NPOMEXYTOYHbIX
nepexoaHbiX CNOEB MexXay MeTannoM u
KepamuKon.

el
e

BOPOHEXCKMW MOCYJAPCTBEHHbIWM TEXHUYECKWUA YHUBEPCUTET
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PA3PABOTKA TEXHOSOMM NMONMYYEHMA OHOPOHbBIX CBAPHBIX COE[JUHEHUA 13
AITOMUHUEBBIX CINITABOB METOLOM CBAPKW TPEHWUEM C NEPEMELLMBAHWUEM

PaspaboTaHHas TexHonorua no3sonsieT
nony4artb OJHOPO/IHbIE CBAPHbIE
COE[IUHEHUS TEPMUYECKM HEYNPOYHAEMOrO
cnnasa AA5083 ¢ koadpuumeHTOM
npo4HocTh 1o 0,94 ot Npo4HOCTM OCHOBHOTO
marepuana 3a c4et nogbopa ontumarnbHbIX
PEXMMOB CBapKu TPEHUEM C
nepeMeLIMBaHEM.

Ilna TepmoynpoyHsemoro cnnasa AA2519
3a CHET CoYeTaHus ONTUMarbHbIX PEXUMOB
CBapKu TPEHUEM C NEPEMELLMBAHUEM U
nocnecsapo4Hoi Tepmuyeckon obpaboTku
TEXHOTOMUA No3BONAET NnonyyaTb
OJHOPOAHbIE CBapHbIE COEIMHEHUA C
koadppmuymerToM npoyHocTu 0,85.

BENTOPOACKWA rOCYJAPCTBEHHbIA HALIMOHATbHBLIWM UCCNENOBATENLCKUNA
YHUBEPCUTET
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PABOTAIOLUMX B SKCTPEMAﬂbeIX YCJ'IOBVIFlX GKCHHYATALI,HH

PaspaboTaH cnocob nony4yeHus
ABYXCNOMHOro NCTa METOAOM
3NEKTPOLLNAKOBOW Hannasku U
paspaboTaHa TeXHONorus
TepMomexaHuyeckoit obpaboTtku, yto
obecneynno nonyyexune
BumeTannuyeckoro nucTa ¢ OCHOBHbLIM
cnoem u3 ctanu Tuna S700MC, koTopbii
uUMeeT npeaen npo4yHocTu bonee 1100
Ma, BennunHy yaapHoii Baskoctn KCU
npu Temneparype -60°C 6onee 300
[x/cM2, ¢ NnakupyoLwmuM CNoem us
KOPPO3UOHHOCTOMKOM cTanu Tuna 316L ¢
npegenom npo4yHoctu bonee 600 Mla,
Benu4uHon yaapHow Bsskoct KCU npm
Temnepartype -60°C donee 100 [k/cm2.

BENrOPOCKWUA TOCYJAPCTBEHHbIN HALIMOHATBHLIM UCCINEJOBATENLCKUA
YHUBEPCUTET
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«ANCT-2[1» npegHasHa4eH ans
NPOBEAEHNUS Hay4YHbIX IKCNEPUMEHTOB, a
TakKe 4ns oTpaboTku U cepTudMKkaLmm
Lienesoil annaparypbl AUCTaHLMOHHOTO
3oHAupoBanus 3emnu ([33),
obecnevuBaroLLei annapaTypbl U UX
nporpaMmHoro obecneyeHuns ans
LanbHeNLwero Ncnonb3oBaHus B
nepcnekTueHbIX paspabotkax PKL
«[lporpeccy.

CAMAPCKWI HALIMOHANBbHBLIW UCCNENOBATENLCKANA YHUBEPCUTET UMEHW
AKAZIEMUKA C.I. KOPOINEBA
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BECIINOTHbIE ABUALLIMOHHBIE KOMIMNEKCHI

BecnunoTtHble aBUaUMOHHbIE KOMMEKChI
npeaHasHa4YeHbl 4na noucka cbpocos
0TX0A0B B p. Bonra, MOHUTOpPUHIa
COCTOSIHWS NOCEBOB, aHanuaa atMocdepbl
BO3AyXa, NPOBEAeHNS
asapoPoToCHLEMOYHbBIX paboT K
BbINONHEHWE aHanNUTUKKU Ha L poBon
MOZENN MECTHOCTH, MOHUTOPUHIA NECOB U
BbIpyOKM, NOMCKa 04aroB BO3ropaHus

CAMAPCKWUW HAL|MOHATNBHbIA UCCNEIOBATENLCKUA YHUBEPCUTET MMEHW
AKAZIEMUKA C.I. KOPOJIEBA
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MWUKPOCTTYTHUK «4ABUC»

MWKpOCNYTHUK NpeHasHa4eH ans
(hyHAAMEHTanbHbIX U NPUKNaaHbIX
Hay4HbIX UCCNEeAOBaHUIA, B TOM YUCHE,
ANs UccneaoBaHus huan4eckux
NPOLECCOB NMPW aTMOCHEPHBIX rPO30BbIX
paspsiiax, Ana CO3AaHUs CUCTEM
GesonacHOCTU aBuanepeneTos n
aBManaccaxupoB, IKOMOrM4ECKUX 3aaay,
PagnoCBSaMN. .

WHCTUTYT KOCMWUECKMX UCCNEJOBAHUA POCCUNCKOW AKANIEMUM HAYK
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BI1OK ONPEAENEHUA KOOPOMHAT 3BE3[] BOK3
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Mpubop BOKS - nepsbiit npubop ans
onpegeneHns opueHTaLnun KOCMUYECKOro
annapara no 3sesgam, Co3faHHbIN B
Poccun, obnagarowmi BblMUCIUTENEM U
Ha4YWHEHHBI NporpaMmmHo-
MaremaTu4eckum obecneyeHuem,
cnocobHbIM aBTOHOMHO OnpeaensTh
napameTpbl TPEXOCHOM opueHTauun KA.

WHCTUTYT KOCMWYECKUX UCCNEJOBAHUA POCCUMUCKOW AKATIEMUW HAYK
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BI1OK OMNPEAENEHUA KOOPOUHAT 3BE3[] bOK3-M®

PaspabotaH ana MexnnaHeTHOW MUCCUK
«®oboc-rpyHT». BOK3-M® — . -
npeacrasutens cemeiicraa npubopos bOK3 = : 5
CNEAYIOLWEro NOKOMNEHUs!, KOTOpble -l ol
XapaKkTepusyTcs yMEHbLUEHHOW MacCoM, -
bonee BbiCOkMM DbiCTpOaEACTBUEM U
nyyllen YCTOMYUBOCTLIO K BO3AEUCTBUIO
BbICOKOIHEPIreTUYECKUX 3aPSIKEHHBIX
YacTuL,

WHTerpuposanHbiin npubop 3se3gHon
opuenTauum bOK3-M® ¢ BcTpoeHHbIMK
AaT4uKaMK yrnoBbiX CKOPOCTEN
(rMpoCKONOM), BbINOMHEHHLIMK MO
TexHonormm MOMC npepaHasHayeH ans
onpefenexns B peansHOM BpEMEHH
napameTpoB OpOUTBLI U OpUEHTaLMK
KOCMUYECKMX anmnaparos.

WHCTUTYT KOCMWUECKMX UCCNEJOBAHUA POCCUNCKOW AKANIEMUM HAYK
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BIOK OMNPEAENEHNA KOOPOMHAT 3BE3[] MBOK3-2B
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Mpubop 3sesaHoi opuerHTaumn MBOK3-
2 (2016 r.) ocHoBaH Ha COBPEMEHHOW
KMOTrl-matpuue dopmatom 2048x2048
nUKCenen u SenseTcs npubopom nerkoro
Knacca ¢ xapakrepuctukamu 6onbLumx
npubopos Ha [13C-maTtpuyax. MBOK3-2
BbINOMHEH B KOHCTPYKTUBHOM UCMOMHEHUM
BbIHOCHBIX ONTUYECKMX ronoBoK 1 broka
0bpaboTku AaHHbIX.

WHCTUTYT KOCMWYECKUX UCCNEJOBAHUA POCCUMUCKOW AKATIEMUW HAYK
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KA ©OBOC

Kocmuyeckue annapartel cepumn «®oboc»

npejHasHayeHbl NA NPOBEIeHUA KOMNNEKCHbIX
uccnegosaHuin 0bLekTos CONMHEYHON CUCTEMBI:

* cnyTHUKa Mapca ®oboc - nytem conikexmnsa ¢
HUM BNNOTL [10 COCTOAHMA «Opetolero nonetas
Haj] ero NoOBEPXHOCTLIO U JeCaHTUPOBAHUA Ha
HEE CTaLMOHAPHOTO M NOABWKHOIO
uccneposatensckux 30408 (JJAC v MNPOTT-
o).

* nnadetbl Mapc (c nogneTHon TpaekTopum U ¢
opbutsl UCM);

* ConHua;
* MEXMNNaHeTHOro NPOCTPAHCTBA, a TAKKe B
obnactu acTpoduanku.

MexxayHapo/Hbli npoekT «Poboc» COCTOUT U3
Aeyx annapartoB: KA «®oboc-1» (1988r.) n KA
«Poboc-2» (1989r.). 3anyuieHsl ¢ KocMogpoma
baitkonyp PH «[TpoToH-K».

WHCTUTYT KOCMWUECKMX UCCNEJOBAHUA POCCUNCKOW AKANIEMUM HAYK
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METAITIOPE3UHA

MeTannopesuHa npegHasHadeHa ans
BUOpO3aLLWTLI B ABUraTENECTPOEHNUM,
MaLUMHOCTPOEHUMN, CTAHKOCTPOEHUM,
CYLOCTPOEHUK, XKenesHblX aoporax,
3HepreTuke, pagro3neKkTPOHHON,
HedTAHOW, rasoBON W NULLIEBOM OTpacnsx,
000pPOHHOM, aBUALIMOHHO-KOCMUYECKON
TEXHUKE U MegULMHE.

' c e

CAMAPCKWUW HAL|MOHATNBHbIA UCCNEIOBATENLCKUA YHUBEPCUTET MMEHW
AKAZIEMUKA C.I. KOPOJIEBA




MINISTRY
OF SCIENCE AND HIGHER EDUCATION

OF THE RUSSIAN FEDERATION

CONHEYHAA PETATA. NNOOKA «4EPHAA XXEMYYXXWUHA»

BopHoe TpaHcnopTHoe ¢peacTso (B JaHHOM

crnyyae — roHO4YHas Nofika) Ha BO30DHOBNAEMOM
JKONOrMYHOM MCTOYHUKE SHEPIUW.

3aHumana npu3oBbie MecTa Ha roHkax B Poccuu
(HwxHuit Hosropop 2017 — abconwoT, KanuHuHrpan
2017 - 2 mecto B 0bwwem 3aueTe) n B EBpone
(F'epmanms 2017 3-e mecTo B 0DLIEM 3aueTe).

ConHeyHana 3HepruA cenyac yBepeHo Nuaupyer
B obnactu BU3, a Tema 3Konormyeckn YWCToro
TpaHcnopra paccmarpueaetcs DONbIWKHCTBOM
KpPYNHENLLINX KOHL|EPHOB.

TpaHcnopT Ha CONHEeYHO 3HePruK CEerofHA
NexwT B ocHoBe Hanpasnenust Mapuxet (MariNet)
«/I0POXHOI KapTbi» HaunoHansHoM
TeXHonormyeckon MHuumatuesl (HTH).

MOCKOBCKWMA NONUTEXHUYECKUA YHUBEPCUTET
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NOMABOAHBIA POBOT ANA MOHUTOPUHIA TEXHUYECKOIO COCTOAHWUA OBbEKTOB

MpegHasHa4eH ons nNposefeHNs
MOHWTOPUHra TEXHUYECKOro COCTOSAHUA
CYAOB W ApYruX NOABOAHbLIX 0OBHEKTOB, B
TOM Yucne Tpybonposoaos, bes
HeobXoaMMOCTH JOKOBAHWA CyaHa U
HanMa Boaona3oB-AedeKTOCKONUCTOB.

Mpouenypa npoBeAeHNUsi MOHUTOPUHra
TEXHW4YECKOr0 COCTOSIHUSA KOPMYCHbIX
KOHCTPYKUMIA BKNKOYaeT B cebs
BU3YyanbHbI KOHTPOMNb NOABOAHOM YacTy
Kopnyca, a TaiKke npoBefeHue
TONLWMHOMETPUN CTEHOK METanna.

MOCKOBCKWA rOCYJAPCTBEHHbIA TEXHUUECKMA YHUBEPCUTET UMEHM H.3.
BAYMAHA — HALIMOHATIbHbIA UCCNENOBATENLCKUA YHUBEPCUTET
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[MUHHOMNEPWUOAHOM [JOHHOW CEMCMOMNOMMYECKON CTAHLIMM [ITUTENBHOW
ABTOHOMHOCTH

CeiicMOMETp Ha gHe okeaHa
npegHasHa4YeH AN\ uccnegoBaHnsa 3eMHoN
KOpbl, NokanbHoOW 1 rnobansHoN
CENCMUYHOCTN Ha AHE MOPS U OKeaHa,
reou3n4ecKnx nccneaoBaHunim,
HanpasneHHbIX Ha NoucK U paspaboTky
Hed TAHLIX MECTOPOXAEHWI B
TPYAHOAOCTYNHbIX MECTax.

WHCTUTYT OKEAHOTOMW UM. .M. IWWPLIOBA POCCUICKON AKATIEMUN HAYK
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TPAHCIOPTHAA CUCTEMA C IBYXCTOPOHHEW NIEBUTALIME MOIYIEW, NEPEMELLAEMBIX
OTHOCHTEJBHO SCTAKALIbl APOYHOIO TUMNA

MarHuTonesuTaLMoHHbIe CUCTEMbI Ha
OCHOBE 3cTakagbl apo4yHoro Tuna
cnocobHbl obecneynTb nepeBo3ku
naccaxupoB W rpy30B B NECUCTBLIX U
3ab0N0YEHHbIX MECTHOCTSX, a TalKe
3chheKTMBHOE NPOTUBOCTOSHUE CHEXHBIM
3aHocaM 1 Apyrum atMocepHbIM
ABNEHUAM.

[lna aToro nyuie ucnonb3osatb
CUCTEMbI C HWKHUM PacnofoXeHneMm
kabuHbl. MNogobHble cUCTEMbI MOTYT HaUTK
NPUMEHEHWE, B TOM YuUCne U Ans
pasaenbHoro cbopa TeepabIX ObITOBbIX
OTXOZOB 1 NEPEBO3KN UX K MEcTam
nepepaboTku.

WHCTUTYT COUMANBHO-9KOHOMUYECKUX U SHEPTETUYECKWX MPOBIEM
CEBEPA KOMW HAYYHOT O LIEHTPA YPAINbCKOIO OTJIENEHNA POCCUWUCKOW

AKAIEMUM HAYK
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[Npubop npeacrasnseT coboi
yNbTpas3sByKoBoiA AedekTockon,
MOCTPOEHHbINA N0 CTaHAAPTHOMR CXeMe C
yacTtoTon nokauum 2MI 1y n ucnonb3oBaHueM
3X0- U 3epKanbHO-TEHEBOIO METO0B
NPO3By4YMBaHNA PENLCOB.

KoHTponb npoBoauTCst 0AHOBPEMEHHO MO
16- kaHanam nokauwmu (no 8 Ha kaxayo
HUTKY NyTh).

B ornuume ot aHanoros A[1C-02 pabotaet
Ha ba3se NPOMbILLNEHHOTO KOMMbIOTEpPa TUNa
IBM PC n umeet BcTpoeHHoe
3HEProHe3aBUCUMOE YCTPOMCTBO 3anucu 1
XpaHeHusi nHpopmaLmn.

.....

OENEPANbHLIM UCCNENOBATENLCKUM LIEHTP MHCTUTYT NPUKNATIHOW ®U3NKK

POCCUMWUCKOW AKATITEMWW HAYK
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STAXEPOQYHAA AHTEHHA KPYrOBOW MONAPU3ALIA

OTaXepoyHas aHTeHHa ABNAETCH
3KCKIMIO3MBHOW BepCUEt U30TPONHbBIX B
FOPU30HTANBHON MIIOCKOCTU KKNEBEPHBIX»
aHTEeHH NOBbILIEHHOW 3 PEKTUBHOCTH.

OHa npefjHasHa4yeHa Ans UCNoNb30BaHMUs
B NOKanbHbIX HeCNpoBOAHbIX CETSX, Ha
TPaHCNOPTHbIX CPeACTBaXx, B TOM YKCre Ha
BecnunoTHbIX neTatenbHbIX annapaTax, B
YCTPOWCTBAX, WUCTOMNb3yEeMbIX B CIIOXHON
3NeKTPOMarHUTHOW 0bCTaHoBKeE B LENSIX
NOBbILLIEHUS HAMIEXXHOCTM U YBENWUYEHUS
3NEKTPOMArHUTHOM JJOCTYMHOCTK.

TexHu4eckoe peLleHne OTNM4aeTcs
[Mana3soHHOW afanTaLueii U NPOCTOTOM
KOHCTPYKLIMK Hapsi/ly C BbICOKUMM
MEXaHUYECKUMMI 1 SMEKTPUYECKUMM
XapaKTEPUCTUKaMMU.

MYPMAHCKWA FOCYAPCTBEHHbIN TEXHUYECKWUA YHUBEPCUTET



IGUANA G10T1
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HacTosiwid roHoyHbIN NPOTOTHN Knacca

Formula Student, cosgarHbIn pykamu
CTyAeHTOB B cTeHax LleHTpa pa3sutua
uxuHupuHra B Mockosckom [Nonutexe.

TexHuyeckue xa PaKTEPUCTUKKA.

» KoHcTpykums: Tpybyaras
NpOCTpPaHCTBEHHan pama

» Marepuan: crans 091 2C
> [nuHa (mMm): 2745;

> llvpuna (mm): 1350;

> KonecHas ba3a (Mm): 1525;
> Bec: 211 kr

» Bec ¢ 68kr Bogutenem ([lep.): 106,55
> Bec c 68kr Bogutenem (3agH.): 104,45

.....

MOCKOBCKWIA MONUTEXHWYECKUA YHUBEPCUTET
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ABTOHOMHbIE TPAHCTIOPTHBIE CUCTEMbI (ONTUMIMUALA HTU)

Komnnekt « ABTOHOMHbIE TPaHCNOPTHbIE
cucTembl» paspaborad MOCKOBCKMM
NONUTEXHUYECKUM YHUBEPCUTETOM U
Nabopatopuei a3poKOCMUYECKUX UCCTIeJOBaHNIA
MI'Y ana Onumnuagsl HaumosansHon
TEXHONOrMyeckon MHuumaTtussl (HTH).

KomnnexT npu3saH Bbi3BaTh Y LWKONLHUKOB
WHTEpEeC K MHAYCTpuK HecnMNoTHOro TpaHCnopTa,
AaTh NpeAcTaBneHue O KNYeBbIX BbI30BAX 3TON
obnactu.

Paborasn ¢ kKoMnneKToMm, WKONMLHUKW CO3AAI0T
CUCTEMbI NpeoTBpaLLEeHUA aBapUIA U UTEHKS
pa3MeTKH, NPUHUMAIOT CUrHanb! ¢ MakeTa CnyTHUKA
i B UTOre BbICTPAWUBAKT LIENOCTHYIO TPAHCMOPTHYIO
CUCTEMY, BKINHYALIYK HA3EMHBIA U MOPCKOK
TPAHCTOPT, OPUEHTUDPYIOLLIWIACA NO [JaHHbLIM CO
CMYTHHKA.

MOCKOBCKWMA NONUTEXHUYECKUA YHUBEPCUTET
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NAQA - 2050 BUAEHME MOBWUITbHOCTU BYAYLIEIO

lNpoexT Jlapga 2050 nporHo3upyeT Dyayulee
Miogen 1 TpaHcnopTa, nepeocMbICNAET U
packpbiBaeT ero HoBLIe CTOPOHLI. [1u3aiH Obin
B/IOXHOBIIEH BbICOKMMU TEXHOMOMMAMM,
COBPEMEHHON apXUTEKTYPOWN U B TO Xe BpeMs
NPUPOAHLIMK (DOPMAMK — LIBETKOM OpXUEN.

Cpenas war B CTOPOHY OT TPafULMOHHBIX XOA0B,
MCNONb3yeMbIX B TDAHCNIOPTHOM Jiu3anHe,
coaparenu Jlaga 2050 npegcraeuni asToMoDUNG €
KOMNAKTHbIMW rabaputamu U ByMA NoCago4HbIMK
MecTami.

CTOMT OTMETUTb, UTO BHELLHWIA BUA 3aHUMAET He
Camylo IMaBHyio Mo3uLnI0 B NPOEKTe, OH CKopee
ABNAETCH OJJHOW U3 COCTABNALLMX CINIOKHOTO
cuMbKo3a TpaHCnopTa, YenoBeka U OKpyXawlLLen
cpenpl. lNpoext «LADA_2050 - BupeHue
mobunbHOCTK Byayulero» yyacTBoBan B Nepeon
Mockosckoi bueHHane gu3anHa.

MOCKOBCKWIA MONUTEXHWYECKUA YHUBEPCUTET
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XPAHWMULLE CAD MOJENEW HA OCHOBE MPA®UYECKOIO AAPA C3D

lMpegocTaBnsaeT BO3MOXKHOCTL NOMNbL30BaTeNio
pa3amewars 3D mogenu nonynapHeix CAD
¢opmaros. Ucnonsaya nboit bpayaep, MOXHO
co3aaBatb 00bLeMHble aHHOTaUuK, Jenarb
pa3peabl, pa3HeceHHble BUABI, raciTh BbiDpaHHble
3MNEeMEHTLI, NepemMellats U Bpallarts B
NpOCTpaHCTBe.

XpaHunuue MoxeT DbITb MCNONL30BAHO ANA
CO3/1aHWA MHTEPAKTUBHOIO OHNAMH 0byYeHHA ¢
ucnons3osaHuem 3D mogenei CNoXHbIX
MexaHu3moB 1 annaparos, cuctem PDM u PLM,
MHTEPAKTUBHLIX 3NEKTPOHHLIX pykoBoacTe (U3 TP),
0bnayHbIX CepBUcOB U T. N.

YHUKanLHOCTL pa3paboTku COCTOMUT B
UCNOoNbL30BaHMN POCCHICKOTO reoMEeTpUUeckoro
AApa u He TpebyeT NULIEH3UPOBAHUA WHOCTPAHHOIO
no.

MOCKOBCKWMA NONUTEXHUYECKUA YHUBEPCUTET
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WHEPLWANBHBIA USMEPUTENBHbIN MOAYNb CUCTEMBI INERTRACK

OauH 13 YeTbipex HepuWanbHbIX
U3MepUTENbHbIX MOAYNEe Ha OCHOBE
MUKPOMEXaHW4YeCKNUX YyBCTBUTENbHbIX
3NeMEHTOB, yCTaHaBNMBaeMbIX B COCTaBe
CHUCTEMbI ANArHOCTVKWU PenbCoBOro nyTw
InerTrack Ha YeTblpex Bykcax konec
XO[0BOIA TENEXKM BaroHa.

MpeaHasHa4eH ans BbipaboTku
uHcpopmaLm 06 yrnoBbIX CKOPOCTAX U
NUHENHBIX YCKOPEHUAX, HeobXxoauMBIX
LNA pacyeTa XapakTepuCTUK penbCcoBbIX
HUTEN.

CAHKT-NETEPBYPICKWMWA TOCYJIAPCTBEHHBIW SNEKTPOTEXHUYECKUA
YHUBEPCUTET «JISTW»
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LIMOPOBASA NMOPTATUBHASA KAMEPA 1N NAHOPAMHOW CHEMKU

HoeuaHa npoekTa 3aKnyaeTcs B peLleHun
HayYHO-TEXHWUYECKOW 3aa4yn pa3paboTkn HOBOM
TexHonoruu, obecneunearLlein coagaHue
YCTPOWCTB, NO3BONAIOLMX OCYLECTBNATL
perucTpaunio Undposoro n3obpaxeHns BbICOKOro
pa3pelueHns B pexumMe peankHoro BpeMeHu Ha
OCHOBE MacLTabupyemoro MHOrokamepHoro
noaxoAa. y

JKCnepuMeHTankLHbLIA 0bpa3el] BLINONHAET
(DYHKLMM MONYYEHWUA 1 MyNTUNNEKCUPOBAHUA
MOTOKA [JaHHbIX M30DPaXKEHNA C HECKOTLKMX Kamep, s
(hopmMUpPOBAHWA LIENOCTHOTO NaHOPaMHOIO
(cthepuyeckoro) usobpaxeHua, a TaKke B
peanLHOM BPEeMeHW NO3BOMNAET BbINOMHATL C
AaHHLIMK U30DpakeHMAMK onepaLumn
BbIpaBHWBAHWA rEOMETPUN N U3MEHEHUA
APKOCTHLIX XapakTepucTUK.

BENTOPOACKWA rOCYJAPCTBEHHbIA HALIMOHATbHBLIWM UCCNENOBATENLCKUNA
YHUBEPCUTET
B
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¢

[1nsi YyBCTBUTENBLHOTO 3NEMeHTa JaTiuka
MarHuTHOrO Nonsa UCMoNb3oBaHbl MarHUTHbIE
Marepuarbl, XapakrepusyLuecs
onpefeneHHbIM HabopOM MarHUTHLIX 1
MarHuTOONTU4ECKUX CBOWCTB, KOTOPbIE
MOXHO NPOrHO3UPYEMO U3MEHSATL MyTEM
BapualL1 cocTasa, yCroBUi pocTa U
nocneaytouen obpabotkun.

Takumu cBorcTBamMu 0bnaaaloT NNeHKn
(heppuTOB-TpaHaToB, BblpallleHHblE
MeTooM XuakodasHon anutakcumn. Ux
0bwmin coctas xapakrepuayeTcsi (hopMynoi
(R, Bi, Me2+)3(Fe, M)5012, roe R — noH
UTTpUSA Wunu peako3eMenbHbii uoH; Me2+ —
nByxBaneHTHbIn uoH (Ca, Pb unm ux
kombuHauus); M — Ga, Sc, Al, Ge, Si,V, Zr
WINK UX KOMDMHaLWS.

KPbIMCKWUIA ®EQEPANBLHBLIN YHUBEPCUTET UMEHWM B.W. BEPHALICKOIO
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MATEPWATbI ANA NONy4YeHUA CUHNX OLED

CuHTE3npoBaH 1 uccneposaH
a3aMeTMHOBbIN KOMMIEKC LWHKa KaK
nepcnekTMBHbLIA NioMUHOGOP.

Bbinu npoaHanuanposaHb!
3MEKTPONOMUHECLIEHTHbIE
XapaKTepucTUKU CUHTE3UPOBaHHOMO
KOMMneKca v pesynbTarhl o cass
CBUACTENBCTBYIOT O NEpCneKTuBax ' (022:0.19) 17 00 clf’

ucnons3osanus Takoro OLED kak 00 01 02 03 04 05 o6 07 08

WCTOYHMKA cuHero ceeTa (spkoctb 17000
Ka/m2 n . EQE = 5%)

KPbIMCKWA ®E[IEPAITbHBLIV YHUBEPCUTET UMEHW B.U. BEPHATICKOIO
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YCTPOMUCTBO KOMMIEKCHOIO KOHTPOMNA BONOKOHHO-OMTUYECKUX NIUHWUIA

W3obpeTteHne oTHOCUTCS K yCTpoNCTBaM
KOHTPONS BOMOKOHHO-ONTUYECKNX NMHWIA
nepega4u (BOJM) n moxet bbITb
MCMONb30BaHO B Ka4eCTBE TEXHUYECKOrO
cpeacTsea 3awmTbl uHgopmayumn (TC3N)
orpaHu4eHHoro AocTyna.

[ns kouTtpons BOII npumeHseTcs
KOMNMEKCHbIA METOA, COBMELLAOLLUA
METOAbI MHTErpanbHON pednekToMeTpuu
1 NPSIMOrO AETEKTUPOBaHMUS.

e

POCCUWCKWUIA ®ENEPANBHBLIN AEPHBIA LIEHTP — BCEPOCCUACKUA HAYYHO-
WCCNENOBATENLCKUM UHCTUTYT SKCNEPUMEHTAITbHOWN OU3WKK
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MAKET «TPOKITAJIKA MUKPOKABETbHOW KAHATM3ALIA B YKPEMTIIEHHON OBOYUHE»

MakeT 4eMOHCTPUPYET, KaK BbIrnsaguT
oBoyuHa asTo4OpPOru C NPOMNOXEHHON B
Hel MUKpokabenbHOW KaHanusauuen.
TexHUYecKue xapakTepMCTUKN JKCroHaTa:
KOHTeiHep B hopMe NPSMOYronbHOro
napannenenuneaa, y Kotoporo 3 rpaHiu
BbINOMNHEHbI U3 opreTekna, 3 - U3
nnacTuka. PpoHTanbHas naHens UMeeT
OTBEPCTHE, U3 KOTOPOTO BbIXOAWT NaKeT

MUKpPOTPYDOK.

CPELAHEBOJIKCKAA MEXPEIMOHAIIbHAA ACCOLUWALIUA PALIMO
TEIITEKOMMYHUKALIMOHHbLIX CUCTEM
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MakeT npeacrasnseTt coboit
cxematuyHyio kapty Camapckoit obnactu
C pasMeLLeHHON Ha Hell MHdpo-
TeneKoMMYyHUKaLUOHHON
uHgppacTpykTypon Camapcko-
TONbATTUHCKON arnomepauum,
HeobxoauMoW Ana peanuaalun NPoeKkTos
B pamKax HaLWoHamnbHOW NporpamMmbl
«ndpposasn akoHOMMKaY.

Ha makeTe nsobpaxeHbl COBpeMEHHbIE
asTomaructpanu, coeguHsiowme LIOdbI
arnomepaumu, 06beKTbI NPUAOPOKHOrO
CepBuca; cxema CTpOMTeNbCTBa
WHHOBALMOHHOM UHDPaCTPYKTYpPbI.

CPE[IHEBOITKCKAA MEXPEIMOHAIIbHAA ACCOLUWALINA PALIUO
TENEKOMMYHWUKALMOHHBIX CUCTEM
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HarnsgHoe npeacTasneHne TEXHONoruu
npoknagku BOJIC 8 mukpokabenbHon
kaHanusauuu. TexHonorus obecneunTt
poctyn B VIHTepHeT Ha ckopocTh 4o 1
[GuT/C B CTaUMOHAPHOM BapuaHTe 1 Ao
100 MowuT/c - B MObKUnbHOM.

CPE[JHEBOIDKCKAA MEXPEIMOHAIIbHAA ACCOLWALINA PALIMO
TEIITEKOMMYHUKALIMOHHbLIX CUCTEM
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LIMGPOBOW MOAYIb CBA3N YO-AUAMA3OHA

Lundpposoit Mogynb ceasu YO-
AunanasoHa npeaHasHaYeH Ana co3aaHus
CPeAcTs opraHu3aLuu CBA3MU B

BecnpoBoaHbIX CaMOOpPraHU3yHLLMXCS
cetsx (Ad Hoc, MANET).

BENrOPOCKWUA TOCYJAPCTBEHHbIN HALIMOHATBHLIM UCCINEJOBATENLCKUA
YHUBEPCUTET
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AHTEHHA B ®OPME YT OJIKOBOI'O OTPAXATE/A CBEPXBbICOKOYACTOTHOIO IMATNA3OHA
C P-I-N-IMOIAMM [INA NEPENAYM IMCKPETHOW MHOOPMALINM

WN3obpeTeHne oTHOCUTCSA K
paguoTEXHUKE, B YaCTHOCTU K
KOHCTPYKUWUM NACCUBHbIX aHTEHH
CBEPXBbICOKOYACTOTHOrO AuanasoHa,
npeaHasHaYeHHbIX ANA OTPaXeHUs
3neKTpoOMarHuTHbIX konebaHui B
LUMPOKOM AManasoHe YacTor.

TeXHW4ECKNM pesynbTaToM SBNAETCS
Oprasusauus nepeaadu AUCKPETHON
MH(OpMaLMK NPY NOMOLLM BKITIO4YEHNS U
BbIKMIOYEHNA P-i-N-AMOA0B ANA CO3AaHNA
NN OTKMIOYEHNUS NOBEPXHOCTE! B BUAE
YrONMKOBbIX OTpaKaTene.

NATECTAHCKWUW TOCYAPCTBEHHbLIN TEXHUWYECKUWA YHUBEPCUTET
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M30TOMHOOBOTALLEHHBIVM CUNAH 28SIH4, 29SIH4, 30SIH4

MXBB PAH — equHCTBEHHbIN B MUpPE
NOCTaBLUMK BbICOKOYUCTOrO
usoTonHooboralyeHHoro cunaHa 28SiH4 n
NONMUKPUCTANNUYECKOro KpeMHUS-28, ans
NPOU3BOACTBA KOTOPbIX UCNOMNb3YeTCs
BblcokooboralyeHHbIn 28SiF4
(npoussogutens AO «10
ONEeKTPOXMMUYECKNIA 3aBOAY, T.
3eneHoropck KpacHospckoro kpas).

W3oTonHoe oboralyeHue kpuctannos
kpemHust 99,9993039%, macca
kpuctannos Ao 6 kr. MonyyeHsl obpasubl
29SiH4 n 30SiH4 BbiCOKOI CTENEHN

XUMUYECKON 1 N30TOMHON YUCTOTHI.

WHCTUTYT XMMUW BbICOKOUMCTBIX BELLIECTB UM. I IEBATLIX POCCUNCKON
AKAZIEMWM HAYK
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FONOrPA®UYECKUM AKYCTOOMNTUYECKUN MHTEPGEPOMETP

Paapabotana, cobpana u anpobupoBaHa onTu4eckan
cXema, NpefiHas3HaYeHHan Ana U3MepeHnn
NPOCTPAHCTBEHHOIO pacnpeneneHns ¢asoso
3a/1epXK1, BHOCMMOI NPO3pPa4yHbIM MUKPOOOHEKTOM B
NPOU3BONbHbIX Y3KUX CNEKTPanbHbIX MHTEPBANax B
npeaenax WAPOKOro AXana3oHa U3ny4eHnn.

OHa 0CHOBAaHA Ha CNEKTPanbHOM hUNbTpaLUK
LUMPOKONOMOCHOTO M3Ny4YeHNA B MHTepdepomeTpe
Maxa-LleHaepa c nomoLLbio aKyCTOONTUYECKOID
MOHOXpPOMATOopa, Nocnei0BaTenkHo NepecTpausan
KOTOpbIK B Npeaenax ero pabo4ero cnexTpanbHOro
LWana3oHa, PerucTpUpyoT UHTEP(EPEHLIMOHHBIE
KAPTUHbI B Y3KUX CNEKTPANbHbIX MHTEPBANAX U MyTem
uncdposor 0OpabOTKM KKMON M3 HUX BbIYUCTISIOT
NPOCTPaHCTBEHHOE pacnpeseneHne ¢a3oBoit
331epPKK1 B K2KIOM CNeKTpanbHoM UHTepBsane u
COOTBETCTBEHHO €€ CNEeKTpanbHylo 3aBUCHMOCTD.

JT0 NMO3BONAET ONPEAENUTL BENUYMHY U
CNEKTPanbHYI0 3aBUCUMOCTD NOK33aTENA NPENoMNeHns
KaXK0ro aneMeHTa uccneayemoro obpasua.

HAYYHO-TEXHOJIOMMYECKUWA LIEHTP YHUKATILHOIO NPUBEOPOCTPOEHUSA
POCCUMCKOW AKAJTEMAWN HAYK
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SNEMEHTbI SKCMEPUMEHTAINBHOMO OBPA3LIA ABTOMATU3UPOBAHHON MOHHO-
BAKYYMHOW YCTAHOBKM

Co3faHue aneMeHTOB HaHOTpaAMEeHTHOW ONTUKK

Ansa npubopos KOCMUYECKON (hOTOHUKK C
NepcnekTMBHbIMK (DYHKLIMOHANLHLIMW CBOMCTBAMM.

OCHOBHbIe 3a/1auu, pellaemble B pamKax
CO3/1aHUA YCTAHOBKU:

* HACTPOMKA CUCTEM KOHTPONA W YNpaeneHna
YCTaHOBKM NOL, KOHKPETHYH KOHCTPYKLMIO
HaHorpagueHTHoW onTukn (OHO) n anemeHTOB
meTamarepuanos (SMM),

* PEUHXKEHUPUHT BbIDPAHHOW a-Prior KOHCTPYKLMN
narotasnusaemoro SHO n SMM B xope ero
M3roTOBNEHUA.

* nepecTpoika paboTul MCNONHUTENLHBIX Y3noB
aBTOMAaTU3UPOBAHHOW MOHHO-BAKYYMHOM YCTAHOBKK
(MarHeTpoHHOTO, MOHHO-(DOTOHHOTO
acCMCTMPOBaHWA, TPAHCTIOPTHOIO M Ap.) Nof,
M3MEHAEMYH KOHCTPYKLWIO U3roTaBnuBaemoro
3nemeHTa.

HAYYHO-TEXHONIOMMYECKWK LIEHTP YHUKATNIbHOIO NMPUBOPOCTPOEHUA
POCCUMWUCKOW AKATITEMWW HAYK
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OTEYECTBEHHASA ATIMA3HAS KB ANA 9KCTPEMAITbHOW SNEKTPOHUKA

OKb 3kcTpemManbHON 3MEeKTPOHUKK,
(POTOHMKU, MUKPOCUCTEMHON TEXHUKK C
paHHee HeAOCTIKUMbIMM
JKCTPEMarbHbIMUA peXUMamm 1
YCNOBUSIMU 3KCNTyaTaLuu.

JKCMoHaTbl NonyYeHbl TEXHOMNOrUei
pasroHa nopoLukoobpasHoro kapbuaa
KPEMHWA B aTMOcchepe aproHa
WHAYKUWMOHHBIM HarpeBoM B rpacpuToBbIX
turnsax npu 2000 rpagycax u ocaxaaeTcs
Ha NOANOXKE B BUAE MOHOKPUCTANNOB.

CAHKT-NETEPEYPICKUM TOCYJAPCTBEHHbIN 3NEKTPOTEXHUUECKWIA
YHUBEPCUTET «JI3TW»
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