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nNo3aMUuUmMoHMPOBAHNME TNY B

MHNPOBOM

HAYUWHO-O06PA3S0OBATEABHOM
MNPOCTRPAHCTBE

MECTPAKOB A.H.

0. X. H., 3aMecmumesib
npopexkmopa

no Hay4Holi pabome
U UHHOBAUUAM

KOBAJIEHKO 0O.C.

Ha4asbHUK omaoena
opeaHu3auyuu
u nnaHuposaHusa HWOKP

ToMCK Bowen B YMC/0 MHHOBALMOHHLIX FOPOAOB MMpa No pe3ynbTataM aBTOPUTETHOMO
pertuHra «Innovation Cities Global Index 2012-2013». Bcero B peiTUHr nonanu 445
n3 1542 ropogos Mupa, rae NnpoBogMancbL uccnegosaHua. Poccuickmx ropogos — 20.
Bonbwon BKNag B MHHOBALMOHHYIO COCTaBAAIOLLYI0 ropoAa BHOCUT TOMCKUI KOHCOP-
LUMYM HayyHo-obpasoBaTesibHbIX M HAY4YHbIX OpraHv3auuii, BO3r/1aB/IfAeMbli PEKTOPOM
TNY N.C. Yy6mkoM. YHMBEpPCUTETbl CTAHOBATCA AaKTUBHbIMU UIPOKAMU He TOJIbKO B MPO-
M3BOACTBE HOBbIX 3HAHUM, HO U B UX PACNpOCTPaHEHUU U UCMNOIb30BaHMM NOCPeACTBOM
WHHOBALMOHHOW AeATe/IbHOCTU.

TOMCKMIA NOMUTEXHWUYECKMI  YHN-
BEpCMTET  A0BMNCA  3HAYUTENbHBIX
pe3ynbTaToB M MOKa3an BbICOKYIO
30DEKTMBHOCTb B PEeLUeHMN  Takmx
KMIOYEBbIX 334a4, Kak GOopMMPOBaHVie
MHHOBALMOHHOM  MHTEeNIEKTYasIlbHOM
cpedbl, duHaHCMpoBaHWe paspabo-
TOK Ha NpearoceBHON WM MOCEBHOM
CTaauAx, 0TKa3 OT NIMHEeNHOM Modenm
«0T GyHOaMeHTanbHOro mcceqoBa-
HVYA 00 MPUKNAAHOM Pa3paboTKm»
B MOMb3y TECHOro COTpyaHWYecTBa

C peasibHbiM CEKTOPOM  3KOHOMMKM,
MEONCUMNAMHAPHOCTb W MHTepHa-
LUMOHanM3aumMAa Hay4vHbIX MccnegoBa-
HWIM, NMpYBAEYeHne MoModbIX YYeHbIX
1 60MbLUMHCTBA MPOdeccopcro-npe-

Ctpaternyeckas uenb TIMY: ctaHoB-
leHre 1 pa3BuTME Kak uccnenosa-
TeNbCKOro yHMBepcuTeTa — 0g4HOro
M3 MWUPOBbLIX NMAepoB B obnactu
pecypco3pPeKTUBHBIX TEXHOMOMMN.

rnoAaBaTesIbckoro COCTaBa B HAYUHYI0
1 VHHOBALIMOHHYIO AeATeIbHOCTb.
Crparernyeckaa uenb TIMY: cta-
HOBMEHME M pasBUTME KaK MCCneao-
BaTe/bCKOr0 yHMBEpCUTETA — OOHO-
ro M3 MMPOBbLIX MAEpPoB B 06acTm
pecypco3ddeKTUBHBbIX TEXHONOMUM —
[AeKoMMo3upyeTca Ha McCneaoBaHna
MWPOBOI0 YPOBHSA, CTpaTernyeckoe
napTHepCTBO C aKageMmyecknMmn m
6M3HeC-coobLecTBaMy, MOArOTOBKY
N npuvBAeYeHvie BblAAOWMXCA CTy-
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TRPU POSITIONING

IN THE GLOBAL RESEARCH

AND eDUCATIONAL eENVIRONMENT

PESTRYAKOV AN.

DSc, Deputy Vice-Rector for Research
and Innovations

KOVALENKO 0O.S.
Head of R&D Planning Office

Tomsk is rated as one of the global innovative cities by the reputable ranking Innovation
Cities Global Index 2012-2013. The survey covered 1542 cities of the world, with 445 of
them having been included in the ranked list. There were 20 Russian cities rated. A great
contribution to the Tomsk innovative component is provided by Tomsk Consortium of
Research and Educational Organizations headed by P.S. Chubik, TPU Rector. Universities
are becoming actively involved not only in the generation of new knowledge, but also in
its dissemination and application by means of innovative activities.

Tomsk  Polytechnic  University
achieved significant results and dem-
onstrated a high performance in the
solution of such key tasks as formation
of innovative intelligent environment,
financing of developments at different
stages, transition from the model of
“from fundamental research to applied
development” to close cooperation
with real economy sector, interdisci-
plinary principle and internationaliza-
tion of scientific research, involvement
of young scientists and most staff in
research and innovative activities.

The TPU strategic goal is to estab-
lish and develop as a research univer-
sity, one of the world's leaders in the
field of resource-efficient technolo-
gies. This objective is decomposed
to the world-class research, strategic
partnership with academic and busi-
ness societies, training and engage-
ment of distinguished students, scien-
tists, and professors, transition into the
university focusing on graduate and
postgraduate education, and position-
ing Tomsk as a unique global research
and educational centre.

The University staff is about 2
thousand highly-qualified scientists
and professors, including 22 mem-
bers of Russian Academy of Sciences,
337 Doctors of Sciences, and 1,278
Candidates of Sciences.

Partnership with the global lead-
ing research centers, universities, and
industrial companies from various
countries is one of the main reasons
for the university’s global recognition.
There were 171 agreements on inter-
national cooperation concluded with
foreign organizations and universities

of China, Germany, France, Austria,
Japan, Spain, India, etc. Among the
TPU's strategic partners are Herriot-
Watt University (Great Britain), JiLin
University of Berlin, Technical Univer-
sity of Munich (Germany), Technical
University of Kertin (Australia), Pan
Asiatic Technologies Sdn. Bhd. (Ma-
laysia), Powerscan Company Limited
(Taiwan), and others. The University
is a well-established leader in terms
of the R&D amount conducted for its
foreign partners.

The TPU academics are actively
involved in the interdisciplinary pro-
grams of EU Foundation, Tempus, and
FP-7, such as “Development of Bilat-
eral Partnership with the Russian Fed-
eration on Research and Innovations”,
“Profound European-Russian Coopera-
tion in Science and Technology and EU
countries access to the Russian Na-
tional Grants”, etc.

The TPU international research
and educational laboratories provide
a significant input to the development
of advanced scientific trends of newly-
formed TPU research and educational
clusters. The laboratories were estab-
lished and operate together with the
counterparts from Germany, France,
ltaly, Kazakhstan, etc. Under the di-
rection of global leading researchers,
several laboratories were established
and the TPU scientists’ projects won
the national contest, which will allow
opening two international labs.

One of the major tasks within
the set TPU positioning strategy
is strengthening its reputation by
means of formation of professional
and expert societies. To this end,
within the framework of the TPU
Program for Promoting the Competi-
tiveness (Competitiveness Program),
the International Scientific Council
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10.C. Ocunos (cnesa) — poccutickuli MamemMamuk u mMe-
XaHUK, nedazo2, npogeccop. Mpe3udeHm Poccutickoli
axkademuu Hayk ¢ 1991 no 2013 200bi

[EeHTOB, yYeHbIX 1 MpenogaBaTenen,
TpaHchopMaumio B yHMBEPCUTET
NPeMMYLLIECTBEHHO  MarmMcTepCKoro-
ACMMPAHTCKOro TvNa W MO3MLMOHM-
poBaHMe ToMCKa KaKk YHMKabHOro
Hay4HO-0bpa3oBaTeNIbHOrO  LieHTpa
MMPOBOI0 YPOBHA.

B yHMBepcuTeTE paboTalnT OKO-
N0 2-X ThICAY BbICOKOKBaAMOULIN-
POBaHHbIX  HAyYHO-Meaarormyeckmx
COTPYAHMKOB, 22 yneHa Poccuickon
akageMur Hayk, 337 OOKTOPOB Hayk
n 1278 KaHAMOATOB HayK.

MapTHepCKMe OTHOLLEHNA C Beay-
LMY MUPOBBIMA HAYYHBIMI LieHTPa-
MW, YHMBEPCUTETAMM, MPOMbILLIIEeH-
HbIMW NPeanPUATHAMM PasHbIX CTpaH
MMpa ABAAIOTCA OAHOM M3 OCHOBHbBIX
COCTaBNALLMX F106anbHOM y3HaBa-
eMOCTM  yHMBepcnTeTa. 3ak/ioyeHo
171 cornaweHve 0 MewayHapoa-
HOM COTPYAHM4YECTBE C 3apyberkHbl-
MW OpraHM3aumaMm U yHMBepcuTe-
Tamu Kutaa, FepManuy, OpaHumu,
ABctpuy, AnoHuK, OxHOM  Kopew,
Wcnanmn, Kanage, VHaum, CuHra-
nypa, Mekcvkm, KaszaxctaHa v ap.
CTpatermyeckmumy naptHepamu MY
AasnATcA Heriot-Watt University
(Benmkobputanua), JiLin University
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of Berlin, Technical University
of Munich (Tepmanus), Technical
University of Kertin (AscTtpanua),
Pan Asiatic Technologies Sdn. Bhd.
(Manaizua), Powerscan Company
Limited (TaBaHb) v ap. Tpagvum-
OHHO YHMBEPCUTET 3aHVMaeT nepBble
Mecta no obbemam HVOKP anAa 3a-
pyb6erKHbIX MapTHEePOB.

B.E. MNMaHuH (B8 yeHmpe) — pocculicKuli y4eHbll-Pu3UK,
doKmMop u3suKko-MamemMamuyecKux HayK, npogeccop,
axkadeMuk PAH, cosemHuKk PAH

HERIOT
a5 WAT'T

=% UNIVERSITY

B yHMBepcuteTe paboTaloT OKOMO 2-X TbiCAY BbICOKOKBANM(UUMPOBAH-
HbIX Hay4yHO-NegarorMyeckmux COTPyAHUKOB, 22 uneHa Poccuiickon aka-
AeMuM HayK, 337 OOKTOpOB HayK U 1278 KaHANAATOB HayK.

YyeHble yHVBEpCUTETa axTMBHO
YYACTBYIOT B MEXAUCUMMIMHAPHBIX
nporpammax — ¢oHga  EBpocoio3a,
Tempus, FP-7. «YrnebneHne poc-
CUMNCKO-eBPOMenCcKoro  CoTpyaHu4e-
CTBa B 06/1aCTV HAYKM 1 TEXHOMOM M
M poctyn cTpaH EBpocoisa K poc-
CUNCKMIA HALMOHASbHBIM TPaHTOBbLIM
nporpammam», «OueHKa  BAVAHWA
HaHoMaTepmasioB Ha 3arpsa3HeHne
OKpYy*aloLlen cpedbl M onacHoCTen
ONA 3[0P0BbA B TEYEHWUE WX M3~
HEeHHOro UMKna», «Passutune gsycto-
POHHEro napTHepcTBa C Poccminckom
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Q@uHaHcuposaHue B8y308 MuHobpHayKku P® u3 cpedcms 3apybdexcHbix uc-
MOYHUKOB, MJIH py®. (OaHHble 2012 2.)

TECHNISCHE
UNIVERSITAT
MUNCHEN

Qenepauyern B 06/1aCT HayYHbIX UC-
CnefoBaHvin M MHHOBaUMM» 1 Op.
MexagyHapoaHble HayyHo-06pa-
30BaTeNlbHble nabopatopum (MHOJT)
TIY BHOCAT CyLleCTBEHHbIM BKMIaa B
pasBUTME MEPCNEKTUBHBIX Hay4HbIX
HanpaBneHMn BHOBb 0HpPa30BaHHbIX
Hay4Ho-06pasoBatesibHbiX  KaacTe-
poB Tr1Y. Jlabopartopun co3aaHsl m
paboTaloT COBMECTHO C yyeHbiMn ['ep-
MaHu, OpaHumm, Vtannm, YKpamHbl,
KazaxcraHa, ApMeHun 1 gp. [Be na-
6opaTopmm co3aaHbl B COOTBETCTBMM
¢ [ocraHoBneHvem [pasuTenscTea
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(ISC) was established at the Univer-
sity. The Council brought together 9
world-renowned academics (British,
German, French, and Japanese) from
the domains corresponding to the
TPU research and educational clus-
ters. The ISC is headed by Professor
Dan Shechtman, 2011 Nobel-prize
laureate for Chemistry (lowa State
University, USA; the Israeli Technion,
Israel). The TPU ISC objectives are to
ensure breakthrough research results
of TPU interdisciplinary projects; ef-
ficiently use the University research
resources; transit to the university fo-
cusing on graduate and postgraduate
education; enter the top 100 global
rankings by 2020.

The University is positioned as an
international platform for conducting
research and innovative activities on
the generation and elaboration of
resource-efficiency ideas. More than
70 scientific conferences and sympo-
sia were held at TPU in 2013, with
over half of them being of interna-
tional level. The proceedings of the
four conferences were published in
Scopus-indexed periodicals.

Another important component of
TPU positioning in the global research
and educational society is the estab-
lishment of leading scientific schools
on the basis of international research
laboratories and clusters. This allows
increasing both the publishing activ-
ity in top ranking journals and the sci-
entists’ citation index.

In terms of the University’s Com-
petitiveness Program implementa-
tion, the TPU staff have a sufficient
level of proficiency and authorship

potential. More than 10,000 works
were published for the last year:
about 9,000 papers, abstracts, and
reports, 176 monographs, with 59 of
them at foreign publishers. The TPU
scientists’ publications are presented
in highly cited journals, such as Na-
ture; Nature Communications; Enter-
prise Information Systems; Physical
Review Letters; Journal of Catalysis;
Journal of High Energy Physics, etc.
In 2013 the TPU academics ac-
quired access to Web of Science
and Scopus databases that are the
world’s largest reference and ana-
lytical bases of scientific publica-
tions and citations. The measures
on developing the competence in
using these informational resources
are currently in progress. In addition,

Elsevier company elaborated the
SciVal Spotlight instrument that al-
lows assessing the research results,
developing or adjusting the trends of
scientific activities, determining the
investment areas, etc.

TPU is actively cooperating with
mutually complementary institutions
and enterprises, such as Tomsk Con-
sortium of Research and Educational
organizations, Russian Academy of
Sciences and its Siberian, Far Eastemn,
and Ural Branches, Russian Academy
of Medical Sciences, industrial parks,
technology development special eco-
nomic zones, etc.

In collaboration with Siberian
Branch of RAS, 22 French and 14 Si-
berian universities, TPU is involved in
the project of establishing the Siberi-
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PO N¢ 220 nog pyKOBOACTBOM Mpw-
FNaleHHbIX  MHOCTPaHHbIX  npodec-
copoB T.W. CurdycoHa (Mcnangws)
n M. Kpenmrra (Fepmanmna). B 2013
rody OTKpblnack ele ogHa nabopa-
TOpUA «KOMNO3MLMOHHBIE MaTepurass
M MOKPBITWA» COBMECTHO C TarBaHb-
CKMMM ydeHbIMK. Ha 2014-2016 roasl
no [locTtaHoBneHvio [MpaBuTensCcTBa
PO N2 220 yueHble TIY no KoHKypCy
BbIMrpaM ABa npoekTa: «C1bmpcKmin
APKTUYECKUI  WeNbd KaK MCTOYHMK
MapHVKOBBLIX  FA30B  MiaHeTapHoM
3HAUMMOCTM» U «OUEeHKa 1 yny4lle-
HMe CouManbHOro, 3KOHOMWYECKOro
M 3MOUMOHA/IbHOMO  Biaromnonyyms
MOXMbIX NIoAe» No4 PyKoBOACTBOM
BeAyWwMX ydeHbix CemmnetoBa Mro-
pa (CLUA) n Kazatn ®abwo (Mtanma)
COOTBETCTBEHHO. B pamKax AaHHbIX
npoeKToB Ha 6ase TIY byayT cos3ga-
Hbl ABE MeayHapoaHsle naboparto-
pun. Mpodeccopa TMY Baswnos B.I.
1 PemneB [.E. cTanm 3xkcneptamu npo-
EKTOB MO 3TOMY KOHKYPCY.

OOHOM M3 OCHOBHBIX 3adad Bbi~
BpaHHOM CTpaTerMmM Mo3vLUMOHMPO-
BaHmA TIY ABNAeTcA yKperieHve
penyTaumm 3a c4eT GOpMMPOBaHWA
NPOGECccMoHaNbHOMO W 3KCMepTHOro
coobulectBa. [AnA 3Toro, B COOTBET-
ctBMM C [porpamMmolt  NoBbILEHWA
KOHKypeHTocnocobHocTw TIY, B yHM-
BepcuTeTe chopMypoBaH MexayHa-
POAHbIN Hay4HbIM coeT (MHC). B ero
COCTaB BOWM AEBATH y4eHblx (Be-
MKobpuTanua, NepmaHna, OpaHums,
ANoHWA) C MMPOBBLIM MMEHEM K3 06-
fnacTer, COOTBETCTBYIOLMX HAy4HO-
obpasoBaTesibHbIM Knactepam TMY.

o

be s

LOpyro Ba)KHOM cocTaBnAloLWen
nosuumoHuposaHua TMNY B Mexay-
HapoAHOM Hay4yHo-obpasoBare/ib-
HOM coobwecTBe ABAAETCA pas-
BUTME BeAyLUMX HAYyYHbIX KON Ha
6ase MexayHapoAHbIX Hay4HbIX
nabopaTtopwuii M KnacTepos.

CoBeT BO3rnaenqeT naypeat Hobe-
NeBCKOM NpeMmm no xmmmn 3a 2011 r.
npodeccop HaH LextmaH (Focygap-
CTBEHHbIN YHMBEepcuTeT Anosbl, CLLA,;
3pannbckmii - TexHuoH,  V3pannb).
Lenn MHC TMY: obecneyeHre npo-
PbIBHbIX Pe3y/1bTaToB MCC1eg0BaHui
MexxamcuMnaIvHapHbIx npoexTos TI1Y;
3QdEKTMBHOE  MCMO/b30BaHMe  UC-
CnegoBaTenbCKiX PecypcoB yHMBEP-
aTeTa; TpaHcdopMauma YHMBEpCK-
TeTa B MarmcTepcKo-acnmpaHTCKui;
BxorkaeHve TMY B Torn-100 MMPOBbIX
penTrHroB K 2020 .

YHMBEPCUTET — MO3ULIMOHMPYETCA
KaK MeayHapoaHaA nioLaaka Hayy-
HOM W MHHOBALIMOHHOM AeATelbHOCTH
no GOPMMPOBAHMIO 1N Pa3BMTUIO MOEN
pecypcoaddexktmBHocTM. B 2013 roay
Ha b6asze yHVBEPCMTETA MNPOBEAEHO

Mpogeccop Aan LlexmmaH — npedcedamesnb MHC TIY

cBblle 70 HayYHbIX KOHbEepeHumn m
CMMM031yMoB, 60siee  MOAOBMHLI 13
KOTOpbIX MeayHapoaHble: «Begylime
TEXHWHECKME  YHMBEPCUTETBI  MUPa:
HOBble TOPV30HTBI  COTPYAHMYECTBAY,
B pamKkax XV VIHHOBaLMOHHOrO dopy-
Ma INNOVUS; TepMaHCKMin cemmHap
«brocoBmeCTMbIE MaTepuassl M Mo-
KpbITUA» coBMecTHO ¢TI «MeguumHa
6yaywero», NOMM, THL, CO PAH wn
CT™MY n gp. Tpyabl YeTbipex KoHde-
PEHLMM OMyb/IMKOBaHbl B *KypHanax,
VMHOEKCMPYeMbIX 6a30m Scopus, cbille
20 cbopHMKOB Tpyaos — B PMHLI

[pyron BaxKHOW COCTaBAAOLLEN
no3vUMoHMpoBaHmA TIY B MeayHa-
POAHOM  Hay4HO-06pa3oBaTesIbHOM
coobLecTBe ABNAEGTCA pas3suTMe Be-
AYLIMX HaYYHbIX LLKON Ha 6a3e Mex-
AyHapoAHbIX Hay4HbIX abopaTopui
1 KNacTepoB. 3a CYeT 3TOro pacteT
Kak MybnMKauMOHHAA akTMBHOCTb B
BbICOKOPENTMHIOBbIX *YypHaax, TaK u
VMHOEKC UMTMPOBaHMA yYeHbIX. B 3ToM
roay 24 Hay4Ho-neaarornyeckmx co-
TPYAHVKA MMEIOT MHAEKC Xvplla 60-
nee 10: AH. MNectpakos, M.C. Ocy6os,
Al MoteinmubiH, AB. TanarkuHckmm,
["E. PeMHeB 1 ap.

%
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an-French Research and Educational
Centre. The University takes part in
Engineering Platforms and Programs
of State Corporations’ Innovational
Development, initiatives under the RF
Government decrees, Federal Target
programs, foreign contracts, etc.

A high level of TPU, SB RAS, and
RAS integration activities is proved
by globally-known joint scientific
schools, such as Siberian School of
Geology and Hydrogeochemistry, Sci-
entific School of High-Current Elec-
tronics, and others.

TPU is successfully generating
the engineering and scientific elite
within the comprehensive system
based on the continuous pathway
from a student’s R&D work, graduate
and postgraduate studies, up to Doc-
tor's degree. The TPU scientists annu-
ally defend more than 170 PhD and
DSc theses.

Within the TPU Competitiveness
Program, much attention is given to
the training of Master degree students
as future research engineers. For the
purpose of attracting the best alumni
from Russian and foreign universities
to the TPU Master degree courses,
there is a network resource operating
(masters.tpu.ru) with the posted pro-
grams of entrance tests, on-line forms,
and detailed information on all aspects
of Master degree training. In 2013
“Breakthrough” contest was introduced
and proved well in practice, which al-
lows the talented bachelor's and spe-
cialist's degree holders from Russian
and CIS universities to enter TPU.

One of the key tasks within the

training of highly-qualified staff is in-
creasing the efficiency of postgradu-
ate programs. This can be achieved
by harmonizing the postgraduate
training system with that of doctor-
al candidates at the world’s leading
centers, including the development of
educational programs, improvement
of postgraduates’ research mobil-
ity, and enhancing their publication
activity. This year more than 4,000
scientific papers have been published
by students and postgraduates as co-
authors with academics.

The next stage of the postgradu-
ate training harmonization is the de-
velopment of joint educational pro-
grams under the double guidance of
TPU and associate university profes-
sors. More than 20 TPU postgradu-
ates are studying under the double
guidance within the postgraduate
and doctoral candidate programs with
the associate universities of France,
Germany, Check Republic, Italy, etc.
The establishment of such programs

considerably increases the role of a
scientific advisor within the system
of highly-qualified staff training, and
modifies the attitude towards inter-
national cooperation and the quality
of a young scientist education.

The University is proactive in
terms of attracting the postgradu-
ates from abroad. About 80 foreign
citizens are studying at the TPU post-
graduate courses. For the last 3 years
they have defended 33 theses.

TPU educates the PhDs and DScs
to be employed at research centers of
the leading universities and organiza-
tions within the Russian and foreign
academies of science, as well as a
wide range of ordering companies.
Since 2012, Tomsk Polytechnic Uni-
versity has started the implemen-
tation of the state program for the
training of research workers and spe-
cialists within the military-industrial
complex. There are 14 TPU doctoral
thesis councils, and the efficiency of
postgraduate programs is over 50 %,
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COTPYAHWKN yHMBepcuTeTa obnaga-
0T 4OCTAaTOYHOM NMpPOdecCcroHanbHOM
KB/ MOUKaUmen 1 aBTOPCKMM  MO-
TeHumanoM. Mo utoram 2013 roga
COTpyAHMKaMM By3a OMybIMKOBaHO
cebilie 10 000 paboT: okono 9000
cTaTen, Te3ncoB, OOKAAA0B, M3 HMX
3226 cTaten onybMKOBaHO B Hayu-
HOW NeproanKe, MHAEKCPYEMON MHO-
CTPaHHBIMU 1 POCCUNCKAMK OpraHn-
3aumammn (Web of Science, Scopus,
PVHLL); 176 mMoHorpaduii, n3 HYX B 3a-
pyberHbIX M3gaTenscTBax — 59. My-
6AMKaLMM yYeHbIX By3a NpeacTaBse-
Hbl B BBICOKO LIMTMPYEMbBIX KypHanax:
Nature; Nature Communications;
Enterprise Information Systems;
Physical Review Letters; Journal
of Catalysis; Journal of High
Energy Physics; Physical Rewiew D,
Physics Letters; Journal of Organic
Chemistry.

B 2013 roay yyeHble TMY nony-
YMIM BO3MOMKHOCTb [0CTyMNa K 6asam
[OaHHbIX Hay4Horo umTmupoBaHna Web
of Science v Scopus — KpynHeLwmM
B MMpe pedepaTiBHLIM 1 aHAIMTUYe-
CKMM 6asaM HayuHbIX NybavKaumm m
UMTMPOBaHWA. B HacToALLee Bpemsa Ocy-
LWeCTBNACTCA AeATebHOCTb MO pasBu-
TMIO KOMMETEHUMM paboTbl C AaHHLIMK
MHOOPMaLMOHHBIMM pecypcamm. Kpome
TOro, KoMnanuAa Elsevier paspabotana
MHCTPYMeHT nog HassaHvem SciVal
Spotlight, no3sonALLMA NPOBOAUTL
OLIEHKY pe3y/bTaToB  WMCCIedoBaHNM,
pa3pabatbiBaTb MM KOPPEKTMPOBATb
HarNpaBneHWA Hay4HbIX MCCIIeA0BaHNN,
BbIABNATL 001aCTM  MHBECTMPOBAHWA,
MCCNedoBaTesbCKyl0  CTpaTervio, Mo-
TeHUMAbHbIX NapTHEPOB.

KrmarA; 54

Pusran
actpoHoMKA} 164

TexHHYeCKHEe HAYKH

114

Myénukayuu y4yeHbix TIY no npedMemHbiM obnacmam 8 da3ze OaHHbIX

Scopus

Npobnems:

MBOW THaHbIO

AcnupaHmebi TI1Y npedcmasnisawom UHHOBAUUOHHbIU Npoekm Ha bu3Hec-
Meponpuamuu «Peakmop KomMmepuyuanusayuu» 8 Puze (Jlamsus)

TrY aKkTMBHO MCMOMb3yeT MnoTeH-
Uman onofHsoWmMX Apyr Apyra Y-
peaOeHV 1 NpeanpuAaTuiA:. TOMCKoro
KOHCOpLMyMa  Hay4HO-06pa3oBaTe b=
HbIX WM Hay4HbIX opraHm3aumn, PAH,
PAMH, CO PAH, T3B3 1 mpoMbILLAEHHBIX
MapKoB. YHMBEPCUTET COTPYAHMYAET C
Poccmmckon akagemment Hayk (PAH) m
ee (MbMpCcKkM, [JanbHEBOCTOUHBIM 1
YpanbCKkiM oTAeneHmMaMn, Poccnmickom
aKkagemvient MeauUMHCKMX HayK (PAMH),
a TaKMKe C HaUMOHATbHBIMM aragemm-
Aamm ctpad CHI. MoanmcaHsl AoroBopsl
0 cotpyaHuuectse TIY ¢ cnbmupcKmMm
otaeneHnamm PAH (CO PAH) n PAMH,
TOMCKMM  Hay4HbIM  LieHTpoM  (THLY)
CO PAH, OVBMYECKMM UHCTUTYTOM UM,
M. Nlebegesa, HALUMOHATbHBIMM aKaae-
MUAMIN HaYK ApMeHnn 1 Kbiprbi3cTaHa.

C yyactvem TIY 3aknioyeH Oo-
rOBOP Meady MNpaBUTENbCTBOM 3a-
H6arnkaneckoro Kpas, CO PAH 1 pagom
CMOBMPCKNX YHMBEPCUTETOB AN1A 0be-

/’;p\rme.‘ 11

HomneoTepHse
Hayku; 17

HHeHe pHas XMMMA;
26

Maremamira; 15

MarepranoeeeHue;
72

Meguymna; 6
MyAeTHAHCUHAAHHA

pHBIE; 7
Hayku o 3emne; 5

Oxpama
CoUMANEHBIE HAYHH; oKpyHaoWed
6 cpege; 13

B 2013 roagy y4eHbie TMY nonyuu-
11 BO3MOXHOCTb AOCTyna K 6asam
OaHHbIX HAy4yHOro LMUTUPOBaHWUA
Web of Science u Scopus - Kpyn-
HelWwuM B Mupe pedepaTuBHLIM U
aHa/IMTUYeCcKkuM b6asam Hay4HbIX
ny6avMKaumin U UMTUPOBaHWA.

CNeYeHVs VHHOBALIMOHHOIO Pa3BUTUA
3KOHOMMUKKM 3abarkanba. NoanmcaHo
cornawenve 06 opranmsaumm OpaH-
Ko-CbMpcKkoro  Hay4Ho-obpasoBa-
TeNbHOr0 LeHTpa. B mpoekte yua-
crByioT CO PAH, 22 ¢paHuy3ckmx, 14
CMBMPCKNX  YHMBEPCUTETOB, BK/IOYAA
TMY. TOMCKMM NOAUTEXHNYECKMA YHA-
BepcuTeT 1 ydpexkaenva CO PAH yya-
CTBYIOT B TEXHOMOMMHECKNX NnaTdop-
Max 1 MporpaMMax MHHOBAUWOHHOMO
Pa3BUTVA OCKOPropaLmi, MpoeKTax
no lNoctaHoBnervAM [paBuTensCcTBa
PO, degepanbHbIX LiesieBbIX Nporpam-
Max, 3apyberkHbIX KOHTPaKTax W ap.,
rOTOBAT Kadpbl BbICOKOM M BbICLLEM
KBMOUKaLMKM, NMYBMKYIOT COBMECT-
Hble MOHOrpadum 1 CTaTbi, MPOBOAAT
COBMECTHbIE KOH®EPEeHUMM 1 CUMMO-
3UyMbl MEMKOYHAPOAHOI 0 YPOBHS.

BbICOKM  ypOBEHb MHTErpauWoH-
Hblx pabot TMY, CO PAH n PAH nog-
TBEPHOAIOT  BCEMMPHO  WM3BECTHbIE
COBMECTHblE HayuHble LWKoMb: (-
6VpCKasa reoniordeckas M ruapore-
oXMMMYecKkaA  WKoMbl,  Du3nyeckan
ME30MEeXaHMKa HAHOCTPYKTYPHbIX MO-
BEPXHOCTHbIX C/I0EB M MOKPBITUA B 3KC-
TpemasbHbIx yC1oBuMAX, OV3KKa MyyKoB
3apAKEHHBIX YaCTWIL 1 YCKOPUTEBHOM
TEXHWKKM, HayyHasA LWKoaa Mo cuibHO-
TOYHOM 3NEKTPOHVIKE, DM13MKa aTOMHO-
ro A4pa M 3NeMeHTapHbIX YacTWLL,
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which is twice as much as the average
rate throughout Russia.

Thus, Tomsk Polytechnic Univer-
sity possesses definite capability to
become a world-class level university.
However, there are a number of func-
tional areas which demand a signifi-
cant intensification of efforts on the
part of the whole TPU staff without
distinction.

A sufficient number of highly-qual-
ified personnel are needed in order to
increase the amount of attracted re-
sources for R&D work and enhance its
quality. To this end, an efficient mecha-
nism of staff reproduction is to be de-
veloped, which requires a closer inte-
gration of research and educational
activities. Students and postgraduates
should be actively involved in R&D
within departments and laboratories.
This will allow creating the favorable
environment for encouraging the youth
to become engaged in scientific and
production processes.

There is a well-proven system of
publishing the conference proceed-
ings in the journals indexed by for-
eign analytical bases, which allows
increasing the rates of publishing ac-
tivity for research and teaching staff,
young students, and postgraduates.
The proceedings of the following TPU
conferences were published in Sco-
pus-indexed journals: the 2nd Rus-
sian-German Nanotechnology Forum,
the 10th International Conference of
Students and Young Scientists “Pros-
pects for the Fundamental Science
Development”, the 10th Internation-
al Symposium “Relativistic electron
emission in periodic textures”, and
others. In 2014 the proceedings of

the six international conferences will
be published in Scopus-indexed peri-
odicals as well.

The absence of the own journals
with a high citation index creates a
significant gap between TPU and a
global model of a competitive univer-
sity. It is essential that TPU has own-
produced English-language publica-
tions that are globally reputable, or
translated editions of authentic Rus-
sian journals.

In 2013 activities were under-
taken for the inclusion of TPU Bulletin
into the Scopus database and estab-
lishment of new journal “Resource
Efficient Technologies” jointly with
Elsevier Press. In accordance with the
international standards on scientific
periodicals, a new structure of the
journal editorial board was appointed,

with half of its members being for-
eign academics and RAS fellows. Its
main sections were identified, such as
resource-efficient power engineering,
biotechnologies and green chemistry,
advanced materials for extreme con-
ditions, resource-efficient subsurface
management, waste processing and
disposal.

At the same time, the journal suc-
cess and progress depend on the lev-
el of publications adopted for print-
ing. In view of the tough competition
between journals on the topical is-
sues, the attraction of highly-indexed
authors is a challenge, which requires
first-grade scientific work and close
international ties within the global re-
search and educational environment.
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B TMY ycnewHo OyHKUMOHMPY-
eT KOMIJIeKCHasA cMcTeMa reHepa-
UMM MHKEHEPHOM M Hay4YHOW 31T,
OCHOBaHHaA Ha  HempepbiBHOCTM
TpaekTopun: HVPC — mMaructpaty-
pa-acnMpaHTypa — [OOKTOpaHTypa.
Yyerble TMY ewerogHo 3awmwaoT
6onee 170 KaHANOATCKNX M OOKTOP-
CKMX QmccepTaumi.

BarkHaA posb B lMporpamMme KoH-
KypeHTocrnocobHocTy TIY oTBOAMTCA
MoAr0TOBKE MArnCTPOB Kak byayLmx
WHMEHepoB-u1cciiegoBarener,  nep-
CNEeKTMBHbIX AeATtenen Hayku. [Ona
npvBneveHna B Marmctparypy TI1Y
JIYULLMX BbIMYCKHMKOB YHMBEPCUTETOB
Poccnn 1 3apybeba pabotaeT ceTe-
BOW pecypc — canT «Maructparypa
TNY» (masters.tpu.ru), Ha KOTOPOM
pasmeLlLieHbl MPOrpamMMbl BCTYMUTESTb-
HbIX  WICMBITAHWY,  OHAAUH-aHKembl
O7A *Kenaowmx nocTynUTb B Maru-
cTpatypy, noapobHas MHGopMauma
060 BCeEX acnekTax 0by4eHWa Mari-
CTpaHToB B TI1Y. HOBOWM MpaxTVKoM,
anpobypoBaHHom B 2013 rogy 1 ywe
3apeKkoMeHgoBaBLWelr  cebs, cTano
nposedeHve onvMnnaasl «1POPbIB»
ONA BbINYCKHVKOB bHakanaspuata t
cneumanvteta. OnvMnuaga  mo3so-
fIAET 0fapeHHOM MOMOAEMM 13 BY30B
Poccvm n ctpan CHI noctynutes B TI1Y.

OfHa w3 KMoYeBbIX 3adad Mod-
FOTOBKM KaQpOB BbICLLEN KBaMU-
Kauum — noBbileHve 3hOerTUBHO-
CTV acnmpaHTypbl. [lyTeM peluenrns
3TVX 3a[ay ABMAETCA rapMoHM3aumnA
CMCTeMbl  MOArOTOBKM — ACMMPAHTOB
C nporpamMmamy noAaroToBku PhD-

cair TNY wosoct TNY abiTypherTy
tpu newstpu o renttpu

stiturie:

MATUCTPATYPA g%” |

» Moyemy ToMck?
» Movemy Try?

» OBuweskuTUA TNY

» Bugeo o TNV,

Bbibupai marnctparypy TNY!
» Moyemy MarucTpatypa?
» [leHs marucTpaTypsl TNY

+ KOHRYPCBI. rpaHTl, CTHMEHAUN. MPEMHM
» GoTONpOrynka no Ty

crypenty coTpyasHKy

BLINYCKHIKY
susenttpu peraltpur alumni tpury

h Hasurauus no caity » KoHTaKTb!

2| HoMHaTbl 3D

| BU3yanmsaunm I

Moctynu
B mMarncTparypy TT1Y.
= yke ceiuack

2HoC

TET

OnA npuBneyeHna B Marnctpatypy TMY Ayywmnx BeiNyCKHUKOB YHUBEPCU-
TeToB Poccu 1 3apybexkba paboTaeT ceTeBol pecypc — canT «Marucrparty-

pa TNY» (masters.tpu.ru).

[OKTOPaHTOB B BeayLMX MMPOBbIX
LieHTpax, BK/IoYaroLLan B cebs pa3pa-
60TKy 0bpazoBaTeslbHbIX MPOrPaMM,
pasBuUTME UCCNeaoBaTeIbCKON  MO-
6UIBHOCTV aCrMpaHTOoB, MOBbLILLEHME
ny6VKaLMOHHOM aKTMBHOCTL acr-
PaHTOB B MeMAyHapOAHbIX PeLieH3-
pyeMblX Hay4HbIX ypHanax. B 3Tom
roay CTyAeHTamm 1 acnmMpaHTamy B
COaBTOPCTBE C Yy4YeHbIMU Omy6IIMKo-
BaHo 6osee 4000 Hay4HbIX paboT,
6onee 800 B Hay4HOWM nepwoauvke,
VHOEKCMPYEMON  MHOCTPAHHbIML 1
POCCUMCKNMM OpraHM3aLmaMM.
CnegylowmmM  3TanoM  rapMoHW-
3aUMM  acnMpaHTCKOM  MOArOTOBKM
ABNAETCA pa3paboTKa COBMECTHbIX

AcnupaHm 3HUH TIY AnekcaHdp lMak Ha scmpe4e ¢ HodenedCcKUMU na-
ypeamamu. Ha ¢gomo — AapoH YexaHosep

nporpamMM MoArOTOBKM aCMMPAHTOB
nod [ABOVHbIM PYKOBOACTBOM MpO-
¢deccopoB TIY n yHMBepcuTeTa-Nap-
THepa. bonee 20 acnmpanTtoB TMY
0by4yaloTcA Mo ABOMHBIM PYKOBOA-
CTBOM MO NporpaMMam acnmpaHTypbl
1 PhD-[0KTOPaHTypbl C MapTHEPCKM-
MU yHMBEPCUTETaMM: YHVBEpcMTeT
Mapmk-t0r, YHueepcnTeT Ho3eda
Oypbe, . [peHobnb (OpaHumaA); YHN-
BepcuteT JlioaBura-MakcMmamana,
YumBepcnteT  [apmwrtaar,  Opa-
YHIOQEepOBCKAM  UHCTUTYT — Hepas-
pyllalolleroca KoHTpona, WHCTUTyT
TexHonornin  Kapncpys (lFepmanus);
Yewcknin - TEXHUYECKMA  YHVBEepCK-
TeT B [pare (Yewckasa pecrnybavka),
BeHeumaHCKM apXUTeRTYpPHbBIA YH-
BepcuTeT, YHuMBEpCUTET T. TpeHTo
(MT1anma) n ap. CozaaHme NogobHbIX
NporpamMM 3HaYMTEbHO MOBbILAET
pO/Sib Hay4HOro pyKoBOAMTENA B CU-
CTeMe MOArOTOBKM KaZApOB BbICLUEN
kKBaMdVKaUmK, GopMmpyeT HoBOe
OTHOLLUEHVE K MeayHapoaHOMyY CO-
TPYOHWMYECTBY M Ka4eCTBY NMOAroTOB-
KM MOI0A0r0 YHEeHOr .

YHMBEPCUTET — 3aHMMaeT  ak-
TVMBHYID MO3MLMIO B MpUBAEYEHUM
aCnMpaHToB M3-3a pyberka. B acnn-
paHType TIY obyyaetca okono 80
rpasaaH MHOCTPaHHbIX FOCyaapcTs
(BbeTtHama, Tamnanaa, Kutas, Kasax-
cTaHa, [latBun, Y3bekncTaHa, Vpaka,
MpaHa, ErvnTa, MakunctaHa, VHooHe-
31 1 Np.). 3a nocnegHve Tpyu roga
VMM 3aLLMLLEHO 33 AmccepTaumm.

TMY roToBUT KaHAWOATOB M AOK-
TOPOB HayK ANA UCCNea0BaTebCKMX
LIEHTPOB BeAyLUMX YHMBEPCUTETOB M
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opraHm3aumin Poccninckon n 3apyberk-
HbIX aKagemMuiil Hayk, ANA LWMPOKOro
CneKTpa  MnpeanpuATUM-3aKa34ymKoB,
B UMC/I0 KOTOPbIX BXOAAT: VHCTUTYT
AanepHon  3Hepruy, OAO  «H3XK»,
OAQ «[ OpPHO-XMMMYECKMIA KOMBVHAT»,
OAO «ToMCKHAIMW HedTb», OAO «HIMU
«HOJ_”OC», 000 «HV]OCT»VI,E[DCZOlz
roga B TOMCKOM MOSIMTEXHNYECKOM
YHVBEPCUTETE Ha4aack peanvsaums
rocyaapCTBeHHOro nniaHa NoAroToB-
KM Hay4HblX PaAbOTHMKOB M Cheuy-
aMCTOB ANA OpraHv3aumii 0bopoH-
HO-MPOMBILLIIEHHOrO  KOMMekca. B
HacToALLee BpemMA ANA NpearnpuATUm
PockocMoca w1 Pocatoma npoxogAat
NnoAroToBry 26 acnmpantoB. B TMY
nencrtsyet 14 OOKTOPCKMX aMccepTa-
LIMOHHbBIX COBETOB C NMPaBoM Mnprema u
3aLUMTHI JOKTOPCKMX W KaHOMAOATCKNX
avicceptauuvii, B KOTOPbIX eXerodHo
3almuiaeTca okono 90 amccepTaumm
aCMMPaHTOB M AOKTOPaHToB 13 30 ro-
pogos Poccum v ctpaH CHI. 3dbdek-
TMBHOCTb aCMMPaHTypbl COCTaBfAET
6onee 50 9%, 4TO B ABa pasa BhilLle,
CpeaHero noxkasarena no Poccum.
TakuMm  06pasoM, TOMCKMA  Mno-
TINTEXHUYECKUN YHVBEPCUTET nMeeT
onpefeneHHbIt  moTeHuvan, 4To-
6bl CTaTb YHVBEPCUTETOM MWPOBO-
ro ypoBHA. B TO »ke Bpemsa octaeTcA
pAL NO3MLMA GYHKLMOHUPOBAHWA, MO
KOTOpbIM TpebyeTcA 3HauMTesbHasnA
WMHTeHCMdMKaUmA ycunuin Bcex 6e3
VCKITIOYeHNA COTpyaHVKoB TT1Y.
HeobxoavmocTb yBeM4eHuA

06bEMOB MPMBAEYEHWA CPeaCTB Mo
HNOKP » noBbllWeHWA MX KadecTBa
TpebyeT [O0CTAaTOYHOr0 Ko/myecTsa

BbICOKOKBa/IMOULIMPOBAHHBIX KaLpoB.
[na 3Toro go/keH 6biTb paspabo-
TaH 30GEeKTVBHBIN  MexXxaHM3M  BOC-

NMpOM3BOACTBA KadpoB, YTO TpebyeT

601ee TecHOM WMHTerpauUmMm Hay4Hom

1N 0bpasoBaTeNibHoM OeATebHOCTL.

CTyaeHTbl, MarncTpaHTsl 1 acivpaHThl

[OMKHBl QKTVBHO y4aCcTBOBAThb B MC-

CefoBaHuAx 1 paspaboTkax kadeap

1 nabopartopui. 3To byaeT cnocob-

CTBOBaTb CO34aHVIi0 BnaronpuATHOM

Cpeapl, CTUMyVPYIOLLEN BOBeYeHMe

MOJIOAEMM B Hay4HbIM 1 Mpov3BO4-

CTBEHHBbIM  MpoLueccs.  Peanmsauma

BO3MOMHOCTM MybAmMKaumm MaTepua-

10B 1 TPYA0B KOHPEPEHLIM B COOPHM-

Kax, nHoerapyembix Web of Science

1 Scopus, N03BOT CyLLECTBEHHO MO~

BbICUTb MYHBAMKALMOHHYI0 @KTMBHOCTb

CTYAEHTOB M MOM0AbIX YYeHbIX.

[nA  yBenuueHnA noxasarenen
Ny6AVKALUMOHHOM — @KTVMBHOCTM  Ha-
YYHO-NMeaarornyeckmx  paboTHMKOB,
MOMOAbIX  Y4YeHblX, [OOKTOPAHTOB,
aCnMpaHToB W CTyAeHTOB oTpaboTa-
Ha cucTemMa onybvKOBaHWA TPYOOB
KOHbEpeHUMM B ypHanax, MHOeK1-
pyeMbIx 3apyberHbIMM  aHaMTUYe-
CKMMKM Basamu. Tpyabl KOHOepeHLmn
TMY onybnvKoBaHbl B *KypHanax, MH-
[eKc1pyeMelx Scopus:

« |l Poccuncko-repMaHckmin Gopym
MO HaHOTEXHOS0MMAM;

- IV MeagyHapogHaa — HaydHo-
npakTnyeckana KoHbepeHumA ¢
3M1eMeHTaMM HAY4HOW LLKOSTbI ANA
MOMOAbBIX Y4YeHbIX «/IHHOBaLWMOH-
Hble TEXHOMOMMM U 3KOHOMMKA B
MaLLMHOCTPOBHUM;

« X MewayHapogHaa KoHbepeH-

UMA CTYOEeHTOB M MOS0AbIX y4e-
HblX  «[lepcnekTviBbl  pasBUTMA
byHOAMEHTATBHBIX HaYK»;

. X MexayHapoaHbii  CMMMNo3u-
YM M31ydeHre penATUBMCTCKMX
3MIEKTPOHOB B MEepUIoANHEeCKMX
CTPYKTypax» (RREPS-13);

< QOopyM C MewayHapoaHbIM y4ya-
cvem  «Passutve  MyHepans-
HO-CbipbeBOM  6a3bl  Cnbupw:
ot BA. ObpyyeBa, MA. YcoBa,
H.H. YpBaHueBa [0 HalMX gHEM».
TpyObl LWeCcTn MeayHapoaHbIX

KoHdepeHumn 2014 roaa byayT ony-

6MKOBaHbI B *KypHanax, MHAeKpy-

eMbIX B Scopus.

OTcyTCTBME COBCTBEHHBIX MKYP-
HQI0B C BBLICOKMM VHOEKCOM LINTU-
pOBaHWA ABMAETCA MPUYMHON 3Ha-
UMTENbHOrO paspbiBa Mexay TI1Y u
MOZesbl0 MMPOBOI0 KOHKYPEeHTOCMO-
COBHOro yHMBepcuTeTa. YHMBEpPCUTE-
Ty HeobxoaMMOo MMeTb COBCTBEHHbIE
AHr10A3bIYHBIE HAYYHbIE M34aHWUA C
BbICOKOM MeXayHapoaHom penyTta-
umen nMbo NepeBoaHbIE BEPCUM COb-
CTBEHHBIX PYCCKOA3BIYHBIX MYPHAOB.

B 2013 rogy Hadanacb pabota
Mo BKJIIOYEHMIO ypHana «/3BectmA
TMY» B 6a3y AaHHbIX Scopus v CO3-
[aHuio HOBOro ypHana Resource
Efficient Technologies coBmecTHO
C m3garensctBoM Elsevier. B co-
OTBETCTBMM C  MEeXAyHapOoOHbIMA
cTaHdaptaMy  HayyHor  MepuroamKkn
YyTBEPHAEH HOBbIA COCTaB peaaKum-
OHHOM KONMervv »kypHana, Kotopas
HamnonoBMHY COCTOMT M3 3apyber-
HblX ydeHblx (McmaHma, epMaHma,
Huaepnanael, Moptyranua, Wtanma
1 Ap.), akaAEMMKOB W YneHOB-Koppe-
cnoHgeHtoB PAH. OnpegeneHbl ero
OCHOBHblE pasfesbl: pecypco3ddek-
TVBHAA 3HEpreTnka, b1MoTexHoNorm
N «3eeHan XMMYA», HOBble MaTepu-
anbl A7A 3KCTPEMASbHBIX YC/I0BUA,
pecypco3ddeKrTBHOE Heapornosb30-
BaHve, nepepaboTka v yTum3auma
0TXOA0B.

Ho ycnex v passuimve KypHa-
na byget 3aBMCeTb OT TOr0, KaKoro
YPOBHA MybAVKaumMmM 6yayT MprHK-
MaTbCA K nedatu. YUMTbiBaa HeCcTKyio
KOHKYPEHLIMIO MeXAay ¥ypHanamm 3a
CTaTbM M0 axTyaslbHbIM TeMaThKam,
npvBeYeHie aBTOPOB C BbICOKMM
h-1MHAOeKcoM ByaeT CroXHOM 3agaqen
1 noTpebyeT OT y4eHbIX TMY BbICOKO-
rO KayecTBa Hay4HbIX MCCIe[0BaHMN
N TECHBIX MEMAYHAPOAHBLIX CBA3eN B
MMPOBOM Hay4HO-06pa3oBaTe/lsHoM

NpoCTpaHcTBe.
n
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