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gbinyckHuUkos TI1Y

Nartb net Hazap pacnopsikeHueM lMpaButenbctBa Poccuiickoit Mepepaunn ToMCKUIA NOAUTEXHUUECKUIA
YHUBEPCUTET OTHECEH K KaTeropuu «HaunoHanbHbIi UCCNeA0BaTeNbCKUI YHUBEPCUTET». TOT NMPECTUXKHDBIN
cratyc npucBoeH TIY no utoram KOHKypca nporpamm passutus By3oB Poccun. MNpepcraBneHHas Ha KOH-
Kypc nporpamma TIY 6bi1a opueHTMpOBaHa Ha pa3paboTKy TEXHOOrMI U KaapoBoe obecneyeHue pecyp-
co3(peKkTMBHOI 3KOHOMUKMU. [Tpo6nema pecypcoacPeKTMBHOCTU Nerna U B ocHoBy lMporpamMmbl NoBbiLle-
HUA KOHKypeHTocnoco6HocTu TIY B KoHKypce MuHucTepcTBa 06pasoBaHus M Hayku Poccum B 2013 ropy
Ha npepocTaBneHne rocyaapcTBEHHOM NOAAEPKKU BeAYLIMM YHUBEPCUTETAM CTPaHbl B UX MPOABUKEHUM B
Ton-100 MMpOBbIX Hay4HO-06pasoBaTeNbHbIX LLEeHTPOB. TOMCKMIA NONUTEXHMYECKUIA YHUBEPCUTET — B YUC-
ne 15 no6enureneit sToro KOHKypca. [lporpaMMa noBbilleHUS KOHKYpeHTocnoco6HocTu TITY npeaycmatpu-
BaeT CO34aHue CeTEBOro MexxauuunamHapoHoro LieHTpa npeBocxoacTBa B 061actu pecypco3ddeKTUBHBIX
TexHonorui. B ny6nmkyembix Ha cTpaHMLaX XKypHana MaTepuanax NnpeacTaB/ieHbl TEKYLLAs AEATENIbHOCTb
M NepcnekTUBbI pelleHus 3TOi 3aaaumn.

2014 rop, ctan nepBbiM pybexoMm BbinonHeHus lpo-
rpamMMbl MOBbILWEHNS KOHKYpeHTocnocobHocTn TITY.
[naBHOe, YTO CAENaHO B 3TOM roAy — Co34aHa Npoy-
Has OCHOBA A/151 AaNIbHENLLIEr0 MPOABWMXEHMS BNepea,

MNpexpe Bcero, yHUBEPCUTET U3MEHUN CBOKO Opra-
HW3aLMOHHO-MpaBoBy GopMmy. MNpukazom MwuHK-
cTepctBa obpasoBaHusg M Haykm TI1Y npeobpaso-
BaH B aBTOHOMHOE 06pa3oBaTe/lbHOe yYpexaeHHe.
CraTyc aBTOHOMHOIO Y4ypexaeHus npeaycMaTpu-

BaeT psaf M3MEHEeHW B YNpaBleHUW YHUBEpPCUTE-
TOM, (UHAHCOBO-3KOHOMMYECKON AedaTeNnbHOCTH
M KagpoBOW Mmonutuke. B cooTBeTCTBMM C yCTaBOM
YHMBEpCUTETa KaK aBTOHOMHOMO YUYpeXAeHUs Co3-
[laH HOBBbIV OpraH ynpasneHus — HabnopatenbHbli
coBeT. HabniopatenbHbii COBET paccMmaTpuBaet
NpoeKTbl NIaHOB (HUHAHCOBO-XO3SMCTBEHHON Aes-
TE/IbHOCTU, OTYETbl O AEeATeNbHOCTU YHUBEPCUTET],
npennoXeHns o NpoBefeHun CAENOK No pacnops-
YXEHMIO MMYLLECTBOM, O BbIOOpe KpeaAnTHbIX OpraHu-
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EDITORIAL NOTES

MICHAEL KOZYREV

President of TPU Alumni Association

Tomsk Polytechnic University was assigned to the category of “National Research Universities” according
to the Decree of the Government of the Russian Federation 5 years ago. Such a prestigious status was
conferred to TPU based upon the results of the contest among the Russian universities’ development
programmes. The TPU’s presented programme was focused on technology development and staffing of
resource-efficient economy. The issue of resource-efficiency also formed the backbone of the Programme
for Promoting the Competitiveness of Tomsk Polytechnic University presented in 2013 at the contest of
the Ministry of Education and Science of the Russian Federation for the state support of national leading
universities in their advancement to the top 100 research and academic centers. Tomsk Polytechnic
University is among 15 winners of the contest. The Programme for Promoting the Competitiveness of Tomsk
Polytechnic University provides for the establishment of the network interdisciplinary Center of Excellence
in resource-efficient technologies. The materials on the Bulletin’s pages present the information about

the current activity and prospects for this goal achievement.

The year of 2014 has become the first milestone
in the implementation of the Programme
for Promoting the Competitiveness of Tomsk
Polytechnic University. The year’s main achievement
is the creation of the strong foundation for further
advancement.

First of all, the University has changed its legal
organizational form. By the order of the Ministry of
Education and Science TPU was reorganized into an
autonomous educational institution. The status of
autonomous institution implies a number of changes in
the University’s management, finance and economics,
and HR policy. In accordance with the Charter of the
University as autonomous institution, the Supervisory
Board was established as a new management body.
The Supervisory Board examines the draft plans of
financial and economic activities, the University’s
operations reports, proposals on the settlement of
large asset management transactions and selection of
lending agencies in case of account opening, approves
the annual financial statements, etc. It provides
recommendations on certain issues, whereas its other
decisions are binding. The Supervisory Board is headed
by Sergey A. Zhvachkin, Governor of Tomsk region.

Besides, the International Scientific Council was
established. Its members are globally renowned
scientists. The ISC head is Dan Shechtman, Nobel
Laureate, leading professor at Israel Institute of
Technology, professor of lowa State University (the
USA). The ISC primary role is to provide expert
review and coordination of research and innovative
trends in the University’s development.

There has been a significant progress in solving one
of the major tasks in the academic area, which is the

University transformation into the one specializing
in Master's and postgraduate degree education.
In 2014 over 1,200 people entered the University
Master’s degree programme, which is 200 people
more as compared to that a year ago. More than
220 postgraduate students were admitted. The
number of foreign students has increased, with
their portion being 23% of the overall number of
students. This is one of the highest values among
the Russian universities. The number of foreign
professors has also risen.

In 2014 there were implemented 4 unique
world-class educational programmes, introduced
considerable changes in the students’ language
learning system, and performed an unprecedented
admission of students to the elite Master’s degree
programme.

In the academic year of 2014/2015 the University
is undergoing the procedure of state accreditation
for the basic higher educational programmes
(Bachelor, Specialist, Master’s degree studies,
top-qualification  staff training programmes
(postgraduate courses)).

TPU still retains its leading position among the
Russian universities in terms of R&D amount
performed in the interests of Russian and foreign
customers, obtained patents, defended PhD
and Doctoral theses, and number of published
articles. In 2014 the R&D amount for the first time
exceeded 2 bln. rub., including 1.5 bln. rub. for
extra-budgetary R&D.

The TPU staff published about 3,500 articles, with
over 1,500 of them having been published in foreign
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TOMCKMI NONUTEXHUK

3aUMi NpU OTKPLITUM CYETOB, FOLOBYHD Oyxrantep-
CKYH OTYETHOCTb M T. A. [1o oTAenbHbIM BOMpocam
HabniopatenbHbl coBET AaeT pekoMeHAauuu, no
LPYrMM NpUHMMAET pelleHus, obs3aTenbHble NS
ucnonHexus. Bosrnaenset HabnopaTtenbHblii cOBET
rybepHatop Tomckor obnact C.A. XKBaukuH.

Co3paH MexpayHapoaHbiv HayuHbii coseT (MHC). B
coctaB MHC BxoZsT y4yeHble C MUPOBbIM MMEHEM.
Bosrnaenser MHC naypeat Hobenesckoi npemuwu,
BeAyLwmMin npodeccop TexHONOrMYeCckoro MHCTUTYTa
MN3panng, npodeccop YHuBepcuTeTa wrata AioBa
(CWIA) Oan WextmaH. OcHoBHas ponb MHC - 3kc-
nepT13a U KOOPAMHALMSA HAYYHO-MHHOBALMOHHOIO
pa3BUTUS YHUBEPCUTETA.

B obpasoBatenbHoOM fedTenbHOCTU yaanoch Ccylie-
CTBEHHO MPOABMHYTBCS B peanu3auuu OOHOW U3
rMaBHbIX 3agay — TpaHCHOpPMALMKU B YHUBEPCUTET
Marncrepcko-acnupaHTckoro Tvna. B 2014 rony B Ma-
rMcTpaTypy By3a noctynuam cebiwe 1200 yenosek -
Ha 200 6onblue, yeM rog Hasaga. [NpuHsaTo 6onee 220
acnMpaHToB. BbIpOCNO KOAMYECTBO WMHOCTPaHHbIX
CTYLEHTOB — WX [0Ns cocTtaBnset 23 % ot obuero
KonmMyecTBa 0byyaroLmMxcs. ITO OAMH U3 NyYLIMX NO-
KasaTtenen cpefiM POCCUMCKUX BY30B. YBENNUMIOCH U
KOMMYECTBO MHOCTPaHHbIX NpernoaaBaTeneil.

B 2014 r. BBeaeHbl 4 yHUKanbHble 0O6pa3oBaTeNb-
Hble NporpaMMbl MMPOBOTO YPOBHS, MPOBEAEHbBI CY-
LLIECTBEHHbIE U3MEHEHUS B CUCTEME A3bIKOBOW MO/-
rOTOBKM CTY[LEHTOB, BMepBble OCYLLeCTBAEH Habop
Ha 3MIUTHYIO TPAaeKTOPMIO 0ByYeHuMst B MarncrpaType.

B 2015 yyebHOM roay yHMBEpPCUTET NPOXOAMUT Mpo-
Lenypy rocyfapCTBEHHOM akKpeauTaLum OCHOBHBIX
obpasoBartenbHbIX MNpoOrpaMM Bbicliero o6paso-
BaHua (bakanaspwuat, cneuuanuTeT, MarucTpaTypa,
nporpaMMmbl MOArOTOBKM KapOB BbICLUEN KBaNMUDU-
Kauuu (acnmpaHTypa)). MpoBeneHa 6onblias pabo-
Ta No NOAroToBKe K Npoueaype akKkpeautaumu. 31o
MOArOTOBKA OTYeTa Mo camoobcnenoBaHumio, paspa-
60TKa pa3nyHbIX MHOOPMALMOHHO-NMPOrPaMMHBIX
KoMnnekcoB, HanonHeHne doHpgos OO, nepepa-
60Tka HOPMATUMBHOM JOKYMEHTaLMKU v ap.

YHUBEPCUTET NO-NPEXHEMY 3aHUMAET IMAUPYIOLLYHO
nosuumio cpeam By3oB PO no obbemam HNOKP, Bbi-
MOMHEHHbIX B UHTEpPECax POCCUICKMX M 3apybex-
HbIX 3aKa34YMKOB, MOTYYEHHbIM NaTEHTAM U 3aLUUTaM
KaHOMIATCKMX U OOKTOPCKMX AMCCepTaLMi, KOnu-
yecTBy onybnukoBaHHbIX ctater. O6bem HNOKP B
2014 rony BrnepBble cocTaBun noutu 2 mMappg, pyod. B
TOM umncne obbem BHebmKeTHbIx HMOKP coctaBun
1,5 mnpp pyb. Havnbonee KpymHbIMM 3aKa3uuka-
mu TIY aenatotca: OAO «lasnpomy, K «Pocatomy,
OAO «MHpOopMaLMOHHbIE CMYTHUKOBbIE CUCTEMbI»
MMeHn akagemuka M.®. PewetHeBa», OAO «Akuu-

oHepHaa komnaHua «Anpoca», OAO «PKK «3Hep-
rna» umenn C.I1. Koponesa» n ap. CoTpymHMKaMM
yHMBepcuTeTa onybnukoBaHo okono 3500 crarei,
13 Hux 6onee 1500 B 3apybexxHbIX M3OaHMSX, MO-
nyyeHo 6onee 200 nateHTOB, 3awmiLeHo 167 KaH-
AMOATCKUX M OOKTOPCKUX AuccepTaumid. MonyyeHa
npemus lNpasutensctBa Poccuiickonn MDepepaumm
B 06/1aCTM HayKM M TexHWKK (O. T. H. M.A. COHbKUH,
A.T. H. B.3. AMnonbckuid; K. T. H. M.M. LLTeln).

YHUBEPCUTET BRepBble Ha YCNOBUAX KOHKypCa Bbl-
Lenun 3HauuTenbHble GUHAHCOBbIE pecypcbl Ha
BHYTPEHHME TPaHTbl MO M06aNbHO KOHKYPEHTOCMNO-
COBGHbIM Hay4yHbIM HanpasneHusiM. Hauanacb pea-
M3auUMa LWeCTU MCCefoBaTelbCKMX MeranpoekToB.
TMY oaHUM M3 nepBblX B CTPaHe CO34an UHCTUTYT
NOCTAOKOB — CUCTEMY MOArOTOBKM UCCNeoBaTene,
3aWMUTMBLUMX ANCCEPTALMM M MPOLOMKALLMX MNOBbI-
lWaTb CBOK KBanuduKaLuio B paboTe HaA akTyanb-
HbIMM Hay4HbIMKU NpoekTamu. CTapToBanu nNporpam-
Mbl OOMNOAHUTENbHON CTMNEHAMANbHOM MOALEPXKKM
LS CTYOEHTOB, CKJIOHHBIX K HAay4HOW paborTe.

[pou3ownn HekoTopble U3MEHEeHWs U B BOMPOCAXx
KagpOBOW MONUTUKKU. 3HAUUTENbHO OOHOBMACS CO-
CTaB «BEPXHEro 3LIeN0oHa» YrpaBleHUs YHUBEpPCU-
TeTa. Bce HayuHO-neparormyeckne paboTHUKM YHU-
BepcuTeTa nepesefeHbl Ha dMGHEKTUBHbBIN KOHTPAKT.
Ha adpdekTrBHbIE KOHTPaKTbl NEpeBOAATCS aAMUHU-
CTPaTUBHO-YNpaBNeHYeCKuiA, yuebHOo-BCNOMOraTenb-
HbIV 1 Npounii 0b6CnyxmBatoLmMii nepcoHan. TIY ctan
OOHMM U3 MepBbIX POCCUMCKMX BY30B, CAENABLUMM
3TOT LUar, NO3BOMMBLUMIA MPUBAEYL K BbINOJHEHWUIO
NporpamMMHbIX NOKasaTenen yHMBepcuTeTa Kaxaoro
COTPYAHMKA, MOBbILIAS UX MaTEPUANbHYIO 3auHTEpe-
COBaHHOCTb B pe3ynbTatax TpyAa M BOBNeKas B 00-
Lyt paboTy No peanu3aLMn HaMeveHHbIX MIaHOB.

[anbHeiwee pasBuTME MNOAYYUN UMYLLECTBEHHbIN
KOMMNNIEeKC yHuBepcuTeTa. 3a rog npuobpeTteHo 060-
pyAoOBaHMS AN yuebHOro npouecca U HayyHbIX UC-
cnepoBaHuii Ha cymmy 200 mnH pyb. Bepetcs 6ec-
npeueaeHTHOE Mo CBOMM MacliTabam CTPOUTENbCTBO
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periodicals, obtained more than 200 patents, and
defended 167 PhD and Doctoral theses. The prize
of the Russian Federation Government for science
and engineering was received (M.A. Sonkin, DSc,
V.Z.Yampolsky, DSc, M.M. Shtein, PhD).

For the first time TPU allocated significant financial
resources as part of the contest for the internal
grants on globally competitive research trends.

Certain changes occurred in HR issues. The high-
level staff of the University management have been
considerably renewed. The University’s all research
and teaching staff were transferred to performance-
based contracts. Such contracts are used to employ
administrative-and-managerial, academic-support
and other auxiliary personnel. TPU was the first
among the Russian universities to take this step,which
allowed involving each of the University’s employees
to the achievement of the scheduled values.

The University's property complex was further
advanced. The academic and research equipment
procured within the year amounted to 200 mln.
rub. Unprecedented large-scale construction of new
facilities is underway. Next year a new 17-storeyed
dormitory will host over 700 students and
postgraduates. The construction of a swimming-pool
and business-incubator will start in 2015. A large
scope of work was carried out with regard to the
repairs and improvement of educational buildings
and student dormitories, including those performed

with the engagement of the students’ construction
team. The renovation of the Polytechnic Sports
Complex is in progress. The Sports Complex today is
not only the best football field with artificial turf, but
also a field-and-track training ground with the tracks
meeting the worldwide standards. A new modern
sports area was constructed within the campus.

During 2014 TPU students became winners of
various contests and festivals, championships and
numerous international competitions. For the third
time the TPU’s program for developing students’
government has been victorious within the contest
organized by the Ministry of Education and Science.
However, the absolute highlight of the students’ life
was the participation in the Winter Olympics and
Paralympicgamesin Sochi.The TPU Volunteer Center
trained 413 volunteers who worthily represented
the University at the Olympics sports facilities.

An outstanding event of the University’s social
life in 2015 will be the 6th Convention of the TPU
Graduates Association which will take place in May.

The 2014 achievements of the TPU development
allowed making a significant progress within the
QS World University Rankings, with its position
having been raised by several dozens and included
into a group of 501-550. This has been the best
rating of TPU since 2011 when it initially entered
the prestigious international ranking elaborated by
Quacquarelli Symonds.

HOBbIX 06bekTOB. HoBOE 17-3TakHoe obwexuTtne
yxe B 6yaywem rony npumet 6onee 700 CTyneHTOB U
acnmpanToB. B 2015 rogy HauMHaeTcs CTpOUTENBCTBO
6acceiiHa u busHec - MHKybaTopa. BoinonHeH 6onb-
wor obbemM paboT Mo peMOHTY M 61aroyCcTpocTBY
y4yebHbIX KOPMyCcoB M CTyAEeHYEeCKMX OOLEXUTHI, B
TOM yncsie CO6CTBEHHBIMU CUAAMM C NPUBIEYEHNEM
CTYAEHYECKOro CTpoWTENbHOro oTpsaa. [pomomka-
€TCS PEeKOHCTPYKLMS CMOPTUBHOTO Kommniekca «[o-
nuTexHuK». CerogHs CnopTKOMMIEKC — 3TO He TO/IbKO
nydwee ¢ytbonbHOe none B ToMCKe C UCKYCCTBEH-
HbIM MOKPbITUEM, HO M NIETKOATNETUYECKMIA MaHex
C MOKpPbITUEM, OTBEYAKLMM MUPOBBLIM CTaHAAPTaM.
MocTpoeHa HOBasi COBPeMEeHHasi CMOpTMBHAs Mo-
WanKka B CTyAEHYECKOM ropoAKe.

B yxopswem ropy crypeHtsl TIY nobexpanu B
KOHKypcax u dectmBansix, Y4eMnMoHaTax U MHOMUX
MeXAyHapOoAHbIX COpeBHOBaHMAX. B Tpetuii pas
6bina opepxkaHa nobesa B KOHKypce Mporpamm
pasBUTMS CTYAEHYECKOro CaMoyrnpaB/ieHus, NpOBO-

IMMOM MuHucTepcTBOM 00pa3oBaHus U Hayku. Ho,
6e3yCcnoBHO, CaMbIM SIPKUM COObITUEM B CTyAEHYE-
CKOW XM3HU CTano yvyactme B 3uMHUX OnUMInACKUX
n MNapanumnuiicknux urpax B r. Coun. 413 BonoHTe-
poB, NOAroToBAEHHbIX LleHTpom BonoHTepos TITY,
[LOCTOMHO NpeacTaBuIM YHUBEPCUTET HA CMOPTUB-
HbIX 06bekTax Onumnuabl.

BaxHbIM cOBbITMEM B 0OLLECTBEHHOWM XU3HU YHUBEP-
cuteTa B 2015 roay ctaHeT ouepenHoi, VI cbesn Acco-
umaumm BoinyckHukoB TIY, KOTOpbI COCTOMTCS B Mae.

[octurHyTtole pesynbratel B paseutun B 2014 r.
nossonunu TIY caenatb 3aMeTHbIM War Bnepes B
pevitnHre QS World University Rankings, noaHsiB-
LWMCb HA CeMb AeCSTKOB NO3ULMIA 1 BOMAS B rpynny
501-550. 1o nyuwmii nokasartenb TIY ¢ 2011 ropga,
Koraa OH BrepBble BOLEN B aBTOPUTETHBIN MeXAy-
HapOAHbIA  PENTUHI, COCTaBNSEMbIA KOMNaHUEN
Quacquarelli Symonds.




III
III N2 20 2015
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TOMCKUMN NONUTEXHUYECKUNI
YHUBEPCUTET: CTABKA
HA PECYPCOSO®DOEKTUBHOCTDb

N.C.YYBMUK,

0. m. H., npogeccop,

pekmop HayuoHaneHoz2o
uccnedosamenscko2o ToMcKo20
NoAUMEexXHUYECK020 yHU8epcumema

Ha coBpemMeHHOM 3Tane pa3BUTUA CTpaTerMyeckoi Lenbid TOMCKOro NoAMTEXHUMYECKOro YHMBepcuTeTa
(TNY) aenseTca ero cTaHOBNEHUE U Pa3BUTUE KaK UCC/IeA,0BaTENIbCKOro YHUBEPCUTETA — OAHOIO U3 MUPO-
BbIX IMAEPOB B 0611acTh pecypco3deKTUBHbIX TEXHOJIOMUIA, peLuaoLwmx rMobdanbHbie Npo6neMsbl Yenose-
4yecTBa Ha NYTU K YCTOMYMBOMY PasBUTHUIO.

TPEHADbI

PecypcoaddekTMBHOCTb  CTaHoO-
BUTCS CerogHs Haubonee Bax-
HbIM  (PaKTOpPOM  YCTOMYMBOrO
3KOHOMMYECKOro pocTa B Mupe.
CywecTByowWwas moaenb Mupa,
OPMEHTMPOBAHHAN Ha HeOorpaHu-
yeHHoe noTpebneHue, BCe yvalle
CTaNKMBAETCS C  PecypCHbIMU
orpaHuyeHusmu. o AaHHbIM
aHanuTMKoB [NobanbHOro MHCTU-

Tyta McKinsey (MGI), npeacras-
JIeHHbIM B JoKnane «Pesontouna
B pecypco3dPeKTUBHOCTU: KakK
YAOBNETBOPUTL  MWUPOBbIE  MO-
TpebHOCTU B 3HEProHOCUTENSX,
MPOMbILUNIEHHbIX  MaTepuanax,
MpOLOBONLCTBMU U BOAE®, 3@ MO-
cnegHue 25 net Ha 3emne 6b10
MCMNOMb30BaHO CTOMbKO e TO-
NANBHO-3HEPreTUYEeCKUX pecyp-
COB, CKONMbKO 3a BCHO Npenbify-
LLYIO UCTOPUIO YeNOBEYECTRBA.

Mo mMepe UCTOoWEeHNA TpaaAnMUMNOH-
HbIX 3anacoB Hed)Tera3o,u,06bNa
NOCTENEHHO CMellaeTcd B CTO-
POHY TakMX MCTOYHUKOB CblpbA,
KaK C/naHubl “ F)'Iy60KOBO,D,HbIe
MeCTopOoXaeHMUA. M3BneyeHune
M3 HUX YyrneeoaoponoB ABNAETCA
TEXHONOrMYECKM Bonee CNOXKHbIM
n 6onee 3aTpaTHbIM NpoLEeCccoM.

YBennumBalTCs reonornyeckue

CNTOXXHOCTKU MnpU nob6blye MeTan-
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TOMSK POLYTECHNIC
UNIVERSITY FOCUSES
ON RESOURCE EFFICIENCY

PETR CHUBIK

Doctor of Technical Sciences, Professor,
Rector of National Research Tomsk Polytechnic University

At the present stage of Tomsk Polytechnic University (TPU) development its strategic goal is establishment
and development of TPU as a research university - one of the world’s leaders in the field of resource-
efficient technologies that solve global issues of the mankind on the way to sustainable development.

TRENDS

Resource efficiency is becoming
the most important factor for
sustainable economic  growth
all over the world. The current
world model focused on unlimited
consumption encounters resource
constraints.According to McKinsey
Global Institute (MGI) data
presented in the report «Resource
Revolution: Meeting the World's
Energy, Materials, Food and Water
Needs» the amount of fuel and
energy resources that have been
used over the past 25 years is
comparable to the amount used
in all previous history of the
mankind. While the traditional
reserves are depleting, oil and gas
production is gradually turning
to non-traditional resources, such
as shale and deepwater deposits.
Hydrocarbon  exploration s
technologically more complex and
more cost-effective process.

Geological conditions for
metalliferous ore extraction are
becoming more complex, ore
deposits are being exhausted
twice as much in comparison to
the growth of demand in metal.
Mining companies have to mine in
new locations that can represent
low-grade deposits and are located
in difficult to access regions.

The volume of global provision
supplies is at low level. It is

expected that over the next 20
years the demand for provisions
will grow by 35%, especially in
Asian and African countries.

Experts believe that the situation
in raw material markets will
aggravate in the coming years.
Hence, they call for the radical
revision of the approach to the
use of resources and a revolution
in resource efficiency in order to
meet the rapidly growing needs.

(é mckinsey.com/insights/energy_
resources_materials/resource_
revolution).

It is vital to bear in mind that
in today's world the needs for
natural resources are rapidly
changing as well as the needs for
human, financial and information
resources.

The transition to a resource

efficient economy faces the
fundamental challenge: it is

B XX Beke (»

necessaryto develop technologies
that will allow to reduce the use
of resources in production and
consumption as well as ensure
reserves replacement.

The developed countries are
well aware of the importance of
resource efficiency issues, which
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06bEMbI BOAOMOMb30BaHUA — B 9 pa

JIMYECKUX YA, 3anacbl pyaHbIX
MECTOPOXAEHUIA MUCTOLLAKOTCA B
[lBa pasza ObicTpee, YeM pacTeT
CNpoC Ha MeTansbl, FOpHOA06bI-
BAKOLMM KOMMAHUAM MPUXOAMT-
€S pa3pabaTbiBaTb HOBblE MECTO-
POXAEHUS, KOTOpblE HE TO/bKO
XYK€ MO CBOEMY KayecTBY, HO U
pacnonoxeHbl B 6onee TpyaHo-
LLOCTYMHbIX MECTax.

06bveM rnobanbHbIX 3aNacoB Mpo-
[OBONbCTBMS HAXOAMTCS Ha HU3-
KUX ypoBHsIX. Oxupaercs, uTo
B TeyeHue cnenywowmx 20 net
CNpocC Ha Npo0BO/LCTBUE, B OCO-
6EHHOCTM CO CTOPOHBI CTpaH A3nu
n Adpuku, BoipacteT Ha 35 %.

JKCNepTbl MONArakT, YTO CUTya-
LMK Ha CbIpbEBbIX PbIHKAX B 6aK-
XaWLiune rofbl OyaeT yCnoXHATLCA,
0060CHOBbIBAOT HE0BXOAMMOCTb
KapAMHaNbHO NepecMoTpeTh NoA-
X0, K UCMONb30BaHWK pecypcos,
YTOObI HE OTCTaTb OT CTPEMMUTENb-
HO pacTywmux notpebHocTel B
HWUX, NPU3bIBAIOT K KPEBONOLMNY»
B pecypco3dPeKTUBHOCTY.

(é mckinsey.com/insights/energy
resources_materials/resource_
revolution)

Henb3s 3abbiBaTh, YTO CErofHA B
MWUPE MHTEHCMBHO MEHSIOTCS MO-
TPeBHOCTU He TO/IbKO B MaTepu-
aNbHbIX, HO U B pyr1MX BUAax pe-
CYpCOB: TPYLOBbIX, DUHAHCOBBIX,
MHGDOPMALMOHHbIX.

lNepexon k pecypcoaddekTnB-
HOM 3KOHOMMKE 3aBMCMT OT pe-
LUEeHUS NMPUHLMNUANbHOM 3a4a4um
no BblpaboTKe MOAX0A0B, NO3BO-
NAOWMX COKPATUTb MCMONb30Ba-
HWe pecypcoB Npu Npon3BOACTBE

B XX Beke &

notpebnexue
BbIpOC/10 B 16 pa3

McKkonaemoro

TONNMBa

M noTpebneHnn n obecneumnTb ux
BOCMPOM3BOACTBO.

O NMOHWMMaHUM BaXKHOCTM (akTopa
pecypcoaddekTMBHOCTM  CBMAE-
TeNbCTBYET MOBOPOT B 3KOHOMMU-
YEeCcKoi nonuTke Haubonee pas-
BUTbIX CTpaH, OCYLLECTBASEMbIA B
nocnegHwue rogpl. C 2010 ropa pe-
Cypco3dEeKTUBHOCTb  CTAHOBUTCS
NPUOPUTETHBIM HaNpPaBAEHUEM OIS
ctpaH EBponeiickoro coto3a (EC).

B 2011 romy EBponeiickas ko-
muccns  onybnmkosana «Crpa-
TErMYECKMn NNaH MNOBbILEHNUS
pecypco3ddeKTUBHOCTUY, B KO-
TOPOM M3N10XKEHbI PEKOMEHAAUMK
MO YCTaHOBNEHUIO B eBponen-
CKMUX CTpaHax pecypcoaddek-
TMBHOM 3KOHOMMKM. EBpona 3a-
SBNSIET: HAWMM MPEUMYLLECTBOM
B XX| Beke CTaHeT NpMHUMN «ae-
natb 6onblwe M MCNoNib30BaTb
MeHbLUIEe».

(g europa.eu/rapid/press-release_
IP-11-1046_en.htm?locale=en).

Hu3kaa 3 dekTMBHOCTL UCMONb-
30BaHUa pecypcoB B Poccuickoi

denepaumm CHUXKAET KOHKYpEH-
TOCNOCOOHOCTb ~ OTEYECTBEHHOW
NPOMBILLIEHHOCTM U He Crocob-
CTBYeT TOBbIWEHUO KavyecTBa
XW3HM  poccusH.  HaumoHanb-
HbIi MacwTab 31Ol npobnemsl
00yCnoBNeH HEeCOBEpLIEHCTBOM
TEXHONIOTMYECKUX U  YyMNpaB/eH-
YeCKMX MpoLLeccoB, U3HOCOM Ma-
TepuanbHO-TEXHUYECKOM  6asbl,
OTCYTCTBMEM TpafMLMIA pecypco-
3O (EeKTUBHOCTH, YKOPEHMBLUU-
MUCS NPeaCTaBNEeHUSIMU O «He-
MCYEpnaeMoCTi» PecypcoB U ap.
Takoe OTHOLUEHWME HALO MEHSTb.
Heobxon1ma «npuBMBKa» pecyp-
co3deKTMBHOCTM, TBEPAAS M MO-
cnefoBaTeNibHasi roCyAapCTBEH-

C 2010 Fo4A PECYPCO3d-
®EKTUBHOCTb CTAHOBUTCS
NPUOPUTETHbIM  HAMPAB-
JNIEHUEM ON9 CTPAH EBPO-
NEMCKOI0 COIO3A (EC).

Hasi MOMWTWMKA, Hanpae/ieHHas
Ha COBEpLUEHCTBOBaHWE CTPYyK-
Typbl NOTpebneHus: pecypcos, Ux
bonee rnybokyi nepepaboTky,
yBenunyeHue fonun 3hdekTUBHbIX
TEXHOJIOMUIA BO BCEX OTPACHsIX.

MNpeogoneHne COXMUBLLEFOCS OT-
cTtaBaHums ot ctpaH EC, ocobeHHO
3a nocnegHue ABa OecaTuneTus,
M yCnewHoe WHHOBALMOHHOE
pa3BuTMe Poccun B paMKax Lie-
CTOro TEXHONIOMMYECKOrO YKNaaa
TpebylT KapAMHANbHOW TEXHO-
JIOTMYECKOW MoJepHM3aUuumn oT-
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is confirmed by the changes
introduced to their economic
policy in the recent years. Since
2010 resource efficiency has
been a priority development
field for the European Union (EU).
In 2011 European Commission
published «The Roadmap to a
Resource-efficient Europe» which
contains recommendations for
establishing  resource-efficient
economy in European countries.
The Europe states that in the
21st century the countries will
benefit by «creating more with
less.»

(é mckinsey.com/insights/energy
resources_materials/resource_
revolution).

(g europa.eu/rapid/press-release_
IP-11-1046_en.htm?locale=en).

The lowefficiencyofresourceusein
the Russian Federation lowers the
competitiveness of home industry
and does not facilitate the living
standards improvement in Russia.
National scale of the problem is
conditioned by underdeveloped
technological and managerial
processes, material and technical
facilities depreciation, lack of
resource-efficiency traditions,
the firm belief in inexhaustible
resources. Such attitude needs
to be changed. We need to boost
resource efficiency and strict

and consistent public policies
is required for improving the
structure of resource consumption
and more sophisticated resource
processing and increasing the
share of efficient technologies in
all sectors.

In order to catch up with EU
countries in this field, to ensure
Russia’s innovative development,
the home economy fundamental
technological modernisation
needs to be carried out. This can
be achieved, on the one hand,
by training specialists with new
competences, and, on the other
hand, by establishing the innovative
centres for resource efficient
technologies in the system of
higher education.Tomsk Polytechnic
University has committed to
become such a centre.

CAPABILITIES

TPU facilities will be used for
establishing an  integrated
research and educational
centre with the focus on
resource efficiency issues. The
centre will provide generation,
concentration and dissemination
of culture, knowledge and
technologies in the field of
resource efficiency.

TPU has potential to achieve the
set goals.

TPU is the home for leading
Russian research teams formed
in accordance with the priority
development areas of science,
technology and engineering,
such as geology, chemistry and
chemical technology, efficiency
and reliability of  power
generation and transmission,
non-destructive testing, nuclear
physics and technology, beam-
plasma and electrical discharge
technologies and others.

TPU encounters in its structure
7 research and educational
institutions, 17 research
and education centres, 68
research laboratories, including
international laboratories
and laboratories established
in cooperation with research
centres of Russian Academy
of Sciences, international and
national industry enterprises.

Among TPU research and
teaching staff are 13 members of
the Russian Academy of Sciences,
415 Doctors of Sciences and
1325 Candidate of Sciences (PhD
holders).

The University supreme expert
body is the International
Scientific Council (ISC) headed
by Dan Shechtman, Nobel Prize
Laureate, Professor of Israel
Institute of Technology, Technion,
Israel. The Council members
are 9 world renowned scientists
from Canada, Germany, Austria
and Switzerland. The Council
is responsible for analysis,
evaluation and development of
recommendations on the key
aspects of the University research.

TPU has advanced research
and innovation infrastructure,
including the research nuclear
reactor (one of the two
reactors available in Russian
universities), network of joint
use research centres, the
innovation and  technology

11
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€YeCcTBEHHOM 3KOHOMMKM, 0be-
CcneynBaemMomn, C OAHOM CTOPOHDI,
NOATOTOBKOM KafpoB C HOBbIMMU
KOMMNeTeHUMsMMU, a C Apyron -
(hOpMUPOBaHMEM B CUCTEME BbIC-
wero 06pa3oBaHMs  LEHTPOB
MHHOBALMOHHbIX MAEh U Tex-
Honorui B 0bnactu pecypco3ad-
hekTMBHOCTU. TakKUM LEHTPOM U
CTPEMUTCA CTaTb TOMCKWUIA Nonu-
TEXHUYECKUI YHUBEPCUTET.

BO3MOXHOCTU

@dopmupoBaHme Ha b6ase TIY
eAMHOro Hay4yHo-obpasoBaTesnb-
HOro LLeHTpa, COKYCMPOBAHHOIO
Ha npobnematuke 3ddekTUB-
HOro MCMoNb30BaHMS PECYpCoB,
npu3BaHO obecneynTb NpoayLm-
poBaHue, KOHLEHTpauuio 1 pac-
NPOCTPaHeHWe KyNbTypbl, 3HAHWUA
W TexHonorun B cdepe pecypco-
3 heKTMBHOCTK.

[na peannsaummn NOCTaBAEHHbIX
3agay B TIY uMmetoTca cnepyto-
LMe BO3MOXHOCTH.

TpaguumMu 1 HayyHO-Neparoruye-
CKMe LIKOJTbl UCTOPUYECKM NepBO-
ro TEXHWYECKOro By3a a3MaTCKOW
yactn Poccumn. B TIY passuBa-
l0TCS BeAyLMe HayyHble LIKOJbI
Poccuiickonn  ®epepaumm, cooT-
BETCTBYIOLLME NPUOPUTETHBIM
HanpaBNeHUSIM Pa3BUTUS HAYKMU,
TexHonornn u TexHukn. Cpegu
HUX LUKONbI MO reoNornm, XMMum
M XUMUYECKUM  TEXHONOTUSM,
3QPEKTUBHOCTM U HALEXKHOCTH
CMCTeM MpPOM3BOACTBA M nepe-
[A4n 3NEKTPOIHEepruu, Hepaspy-
WakLeMy KOHTPONO KayecTBa

MaTepuanos, SAEPHON uU3MKe u
TEXHUKE, My4KOBO-MNNa3MEHHbIM U
3M1eKTPOPa3psaHbIM TEXHONOMUAM
u ap.

B 3A0AYN MEXAYHAPOQ-
HOro HAYYHOIo COBETA
BXOOUT AHAJIN3, OLEHKA
M BbIPABOTKA PEKOMEH-
OAUWA NO KNOYEBLIM HA-
NMPABNEHUAM WCCNELOBA-
TENbCKOW [EATENbHOCTHU
YHUBEPCUTETA.

7 Hay4yHO-06pa3oBaTeNbHbIX UH-
ctutytoB, 17 HayyHo-0bpasoBa-
Te/bHbIX LEHTPOB, 68 Hay4HO-UC-
cnepnoBaTenbCkux nabopatopuid, B
TOM uuCne MeXAYHAapOOHbIX U CO-
BMECTHbIX C WCCNEA0BATENbCKUMM
ueHTpamu Poccuitckor akamemuu
HayK, MUPOBbLIMIU U OTEYECTBEHHbI-
MU NPOMBILLNEHHBIMU KOMMAHUSIMU,

Cpeon HayyHO-negarornyeckmx
pabotHukos TIY - 13 akapemu-

KOB W YNI€HOB-KOPPECMNOHAEHTOB
Poccwuiickor akagemum Hayk, 415
[oKTopoB M 1325 kaHAupaToB
HayK.

B kayecTBe BbiCLIEro 3kCnepTHO-
ro opraHa By3a co3gaH Mexay-
HapoAHbI Hay4YHbIl coBeT (MHCQ)
BO rnaBe ¢ HobeneBCKMM naypea-
TOM, npodeccopoM M3paunnbeko-
ro TEXHONIOTMYECKOro MHCTUTYTa
(TexHwnon) OaHom LliextmaHoMm. B
coctas MHC Bownu neBsatb yye-
HbIX C MMPOBbIX UMeHeM u3 Ka-
Haabl, lepmManum, ABcTpuu, LLiseit-
uapuu. B 3apaum coseta BXoauT
aHanus, oueHKa 1 BolpaboTka pe-
KOMEeHAAUMM MO K/YEBbIM Ha-
npaBneHNsM UCCe0BaTENbCKON
[LesiTenbHOCTU YHMBEpCUTETa.

TMY obnapaeT MOLWHON Uccneno-
BaTENbCKOM M MHHOBALMOHHOWM
MHbPaCTPYKTYpOH, BKJ/1t0Yat0-
wern B cebs mccnenoBaTeNnbCKUi
SAEpHbIA peakTop (OAMH U3 ABYX
B By3ax Poccuu), ceTb LeEHTpPOB

HAYYHO-NMEOATOTUYECKWE PABOTHUKWU TMNY (xonmuecrso yenosex)

L3}
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centre, the technology transfer
centre, the technology incubator,
etc. Over the past five years, the
University has made a significant
breakthrough in the scientific
research facilities development.
More than 1300 units of state-
of-the-art scientific research
equipment were purchased.

TPU is the leader among Russian
universities in the volume of
research and development works
performed on contract basis.
Among TPU research contractors
are international organizations.

TPU offers a wide range of
educational programmes
designed for the demands of the
key industrial sectors of economy.
Educational programmes have
been developed in compliance
withthe Federal State Educational
Standards, while meeting the
requirements of national and
international professional
organisations such as Association
of Engineering Education of
Russia,  Washington  Accord,
European Network for Quality of
Higher Engineering Education
for Industry (ENQHEEI), European
Network for Accreditation of
Engineering Education (ENAEE),
as well as meeting the standards
of international engineering
certification provided by such
reputable  organizations  as
European Federation of National
Engineering Associations (FEANI),
World Federation of Engineering
Organisations (WFEO),Asia Pacific
Economic Cooperation (APEC
Engineer Register), Engineers
Mobility Forum (EMF).

The University has entered
strategic partnership agreements
with 350 companies. The
University is a member of the
Conference of European Schools
for Advanced Engineering
Education and Research

(CESAER), the Consortium Linking
Universities

of Science and

Technology for Education and
Research (CLUSTER) and other
professional organisations and
associations.

TPU developed the educational
module on resource efficiency;
the textbook «Fundamentals
of Resource Efficiency»
was published. The course
«Fundamentals of Resource
Efficiency» was introduced for all
specialities within the bachelor
degree programmes. The course
was piloted in spring semester
2012-2013.

@europa.eu/rapid/press—release_
IP-11-1046_en.htm?locale=en).

U=

For 2013-2018 TPU has developed
and launched into realisation
TPU Plan for Resource-Efficiency
Expansion.

In 2009 TPU won in the
Competition for the Universities
Development Federal Programme
and was awarded the status of the
National Research University. The
Programme stated its main goal
as the University development in
compliance with the international
standards with focus on training
qualified specialists and
development of resource efficient
technologies.

In July 2013 Tomsk Polytechnic
University was announced as the
winner and joined 15 Russian
universities to receive state support
to advance into the top 100 of
the world university rankings.
The Programme for Promoting
the Competitiveness provides the
establishment of the Network

Centre of Excellence in the field of
resource-efficient technologies.

SIX CLUSTERS

OF THE CENTRE
OF EXCELLENCE

TPU main scientific and research
activities are carried out within
six interdisciplinary clusters:
Safe Environment, Sustainable
Energy, Medical Engineering, The
Planet Resources being the basic
clusters, while Cognitive Systems
and Telecommunications
and  Social  Sciences and
Humanities in Engineering are
supplementary clusters.

’:.

SAFE
ENVIRONMENT

The projectsare beingimplemented

within the Safe Environment
cluster are «Materials for Extreme
Conditions» and «New Generation
Tomographic Technologies and
Complexes for Non-destructive
Testing».

The first project involves the
development of structural
materials for spacecraft based on
modern lightweight,high-strength
glass and carbon fibre reinforced
plastics, radiation-resistant
protective materials and nano-
coatings.  State-of-the-art lined
(protective) materials, filled with
nanoparticles, have two or three
times increased wear resistance
and are being developed for
exploitation in Arctic.

In collaboration with BISS ltd.

13
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KONNEKTUBHOIO MOMb30BaHUS CO-
BPEMEHHbIM Hay4HbIM 060pyAno-
BaHWEM, MHHOBALMOHHO-TEXHONO-
rMYeCKUI LeHTp, LeHTp TpaHcdepa
TEXHONOTUH, TEXHOM0rMYeCcKui
MHKYBaTOp U T. 4. YHMBEpCHTET 3a
nocnefHvWe ngTb NET COBepLUun
HaCTOSILLYI0 PpEBOMIOLMIO B pas-
BUTUM MaTepuanbHO-TEXHUYECKON
6a3bl Hay4yHbIX MCCnenoBaHMi. 3a
3TOT Nepuoa, NPMOBPETEHO CBbILLE
1300 eauHUL, COBPEMEHHOrO Ha-
YyYHOro 060pynoBaHMS Ha CyMMY
6onee 2 mnpp pyb.

Mo ob6beMaM BHeOMKETHbIX
Hay4HO-UCCNefoBaTENbCKUX U
OMbITHO-KOHCTPYKTOPCKMUX paboT
(HUOKP), B TOM umcne u3 3apy-
OeXHbIX UCTOYHMKOB, TIY 3aHu-
MaeT Nuaupylollee MoNoXeHue
cpenou pOCCUMIACKUX YHUBEPCUTE-
ToB. Bcero B 2014 roay no KoH-
TpakTaM W [0roBOpaM, a Takxe
rocnporpamMmam By3  BbIMOMHUN
nccnenoBaHUin M pa3paboTok Ha
cymMMy 2 Mapg, py6.

O6pa3oBaTtenbHas nesTenb-
HocTb B TIY ocywectsnsetca B
paMKax MHOrOYpOBHEBOW CU-
CTeMbl MO LUMPOKOMY CMEKTPY
00pa3oBaTeNbHbIX NporpamMM B
MHTepecax pa3BUTUS K/IHOYEBbIX
oTpacnei 3KOHOMMKM Poccum.
O6pasoBaTtefbHble  Mporpammsl
pa3paboTaHbl Ha OCHoOBe de-
[lepanbHOro  rocyaapCTBEHHOrO
00pa3oBaTeNbHOro CraHgapra ¢
y4eToM TpeboBaHMI HaLMOHaNb-
HbIX M MEXJAYHapoIHbIX oOlLue-
CTBEHHbIX  NMPOMECcCUOHANbHbIX
OopraHm3aumi, Takux kak Accoum-
auMs MHxeHepHoro obpa3oBa-
Husa Poccuu, Washington Accord,
ENQHEEI, ENAEE, a Takxe kpu-
TEpUEB MEXIYHAapOLHOW cepTu-
dukaumn  npodeccMoHanbHbIX
nHxeHepos FEANI, WFEO, APEC
Engineering Register, EMF.

YHUBEpPCUTET MMEET LOroBOpPbLI O
CTpaTerMyeckom napTHepCTBe C
350 npegnpuatusmMu. Cpean HUX
OAO «lasnpom», OAO «HK «Poc-
HedTb», OAO «MHbOpMaLMOH-
Hble CMYTHWUKOBbIE CUCTEMbI» UM.
akageMuka M.®. PeweTtHeBay, [K

«Pocatom», 000 «ToMmckHedTe-
xuMm», AK «ba3oBblit 3neMeHT»,
OAO AK «TpaHcHedTb», OAO
«CucteMHbit  onepatop  E3C»,
OAO «ObbegnHeHHas aBMacTpo-
utenoHas  kopropauus», OAO
«PakeTHO-KOCMMYeckas  Koprno-
pauus «IHeprus» nmenn C.I1. Ko-
ponesa», ®IYMN «HayyHo-npous-
BOJCTBEHHOE 0ObeaMHeHue UM.
C.A.JlTaBouknHa» u ap.

YHMBEpCUTET SBASIETCS YNEHOM
Accoumaumnn Beaylwmx eBponeii-
CKMX YHMBEpCMTETOB B 061acTu
MHXeHepHOro 00pa3oBaHus ¥
nccneposannii  (CESAER), KoH-
copuuMyma BedylMX eBpomnen-
CKMX M a3MATCKMX TEXHUYECKUX
yHuuBepcuteTtoB (CLUSTER) u ap.

CESAER

conterence ol european schools
for advanced engineering education
and research

@ CLUSTER

B TIY pa3pabotaH o0b6paszoBa-
TeNnbHbIM  Moaynb «Pecypcoad-
(heKTMBHOCTbY», MOArOTOB/MIEHO M
u3gaHo yyebHoe nocobue «Oc-
HOBbl pecypco3dPEKTUBHOCTUY,

BBeAEHa B yyebHble nnaHbl (o1s
BCEX CMeLManbHOCTEN M Hanpae-
neHwii H6akanaepuata) pakynbra-
TMBHaa yyebHas AucCUMMAMHA C
aHanornyHbiM HasBaHueMm. [lpe-
nojaBaHue gucuunauHel  «Oc-

14

HOBbl  pecypco3dbdeKTUBHOCTUY
Hayanocb B BECEHHEM CeMecTpe
2012/13 yu.ropa.

B oktabpe 2012 roma YueHbiM
cosetom TIY yTtBepxaeHa [1po-
rpaMMa pasBUTUS  pecypco3dd-
(PeKTMBHOCTH HaumoHanbHoro
nccnenoBatenbckoro  ToMCKoro
NOAUTEXHUYECKOTO YHWUBEpCUTE-
Ta Ha nepuog 2013-2018 rr.

B 2009 rogy TIY nobeann B de-
[lepanbHOM KOHKYpCHOM oT6ope
nporpaMm pasBuTUS YHUBEPCU-
TETOB, B OTHOLUEHUW KOTOPbIX
YCTAHAB/IMBAETCS KAaTEropms «Ha-
LMOHANbHbIN uccnenosatenb-
CKMI  yHuBepcuTeT». KntouesoMn
uenbto nporpammel TIY 6b110
3asB/IEHO CTaHOB/IEHME BY3a KaK
YHUBEpCcUTETa MUPOBOFO YPOBHS,
OPUEHTMPOBAHHOrO Ha KaApoBoe
obecneyeHne U paspaboTKy Tex-
Honoruit pnsa pecypcodcddekTus-
HOM 3KOHOMMUKM.

B uione 2013 ropa Tomckuii no-
JIUTEXHUYECKUIA YHUBEPCUTET
Bowen B uucno 15 poccuitckux
BY30B, CTaBlUMX No6GeautensiMu
KOHKypCca Ha nony4YyeHue rocy-
[ApCTBEHHOW MNOAAEPXKU Ans
BX0oXAeHus B Ton-100 MupoBbIx
peyTtuHros. [lporpamma noBbI-
LeHns rnobanbHOM KOHKYPEHTO-
CnocobHOCTM npepycMaTpuBaeT
co3naHue Ha b6ase TI1Y ceteBoro
MeXauuunauHapoHoro LleHTpa
npeBocxoAcTBa B o6nactu pe-
cypco3(pheKTUBHbIX TEXHONOTUHN.
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(India), a member of Instron
Corporation, TPU established
the first centre in Russia to
develop new techniques of
products designed for extreme
conditions life testing. Superhard
coatings with high resistance to
cracking are being developed in
collaboration with the University
of West Bohemia (Czech Republic).

Multifunction
systems are developed for
non-destructive  testing. The
complexes use different types and
sources of radiation, such as cyclic
induction accelerators (betatrons),
ultrasound, thermography, X-ray
and electromagnetic radiation.

tomographic

SUSTAINABLE
ENERGY

The core project  within
the cluster is titled «Smart
Grids Hybrid Modelling and
Management». This  project
is aimed at developing
technologies to improve the
electric power systems reliability
and sufficient reduction of the
number of power supply failures
as well as minimisation of losses
in case of their occurrence.
Hybrid modelling is now actual
research trend. TPU research on
electric power systems hybrid
modelling is unparalleled in the
world.

MEDICAL
ENGINEERING

The core project within this
cluster is titled «Development
of Innovative Diagnostic and
Therapeutic Agents for Nuclear
Medicine». This project s
focussed on the development
of new, globally competitive
radiopharmaceuticals and
devices, as well as medical
radiology methods for cancer
and cardiovascular diseases

diagnosis and treatment.

Oneoftheareas of researchwithin
this cluster is the development
of  radiopharmaceuticals  for
early diagnosis of cancer based

on technetium-99m labelled
nanokolloid gamma alumina
to identify «sentinel» lymph

nodes, which serve as «traps»
for cancer cells. The University is
developing the software complex
for  intraoperative  radiation
therapy of malignant tumours.
This new method will provide
precision treatment of diseased
tissue directly during surgery,
thus minimising the impact
of a charged particle beam on
healthy cells. This complex is
being designed on the basis
of betatrons developed at the
University.

We are also implementing
projects in the field of
biocompatible materials
conforming to the highest
international standards. These
coatings are unique - they serve
as transport containers for
radiopharmaceuticals delivery.

THE PLANET
RESOURCES
Research fields within the
cluster embrace resource

efficient subsurface resources
management, space geology;

«Clean  Water»  (integrated
solutions for water conditioning,
water treatment and water
management).

The key project is
«Unconventional Oil and Gas
Reservoirs».

Enhanced oil recovery is one of
the most urgent issues of the
oil and gas industry in Russia
and other countries. Russia can
become the world leader in the
production of hard to recover
hydrocarbons. For that purpose
new technologies need to be
developed.

The  University  researchers
developed and tested the
methodology for determining
the ultralow permeability
disintegrated  rock  porosity
and the nature of the pore
space saturation of ultralow
permeability rocks. The
researchers built the system for
determining the permeability
of rock samples of ultralow
permeability rocks.

Another project implemented
within the cluster is titled
«Study of Siberian Arctic Ocean
Shelf as the Planet-Wide
Source of Greenhouse Gases
and Gas Hydrates: quantitative
assessment of streams and
identification of possible
environmental and climate
impacts».

The project is supported with
funding from the Government
of the Russian Federation and is
led by Igor Semiletov, Professor
the University of Alaska, USA.
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WECTb
KJIACTEPOB

LLEHTPA
MPEBOCXOACTBA

LleHTp npeBocxoactea B obnactu
pecypco3PHEKTUBHbBIX TEXHOJO-
rmin TT1Y co3paeTtca ong KOHUEH-
TpaUMM HayyHOM [eaTeNbHOCTH
Ha Tex HanpaBneHUsX, KOTOpble
BOCTpeboBaHbl rnobanbHOM Mo-
BECTKOW [HS.

XHOJ1or
3 4,

BesonacHas
cpena
obuTaHus

Ycroiumsas
JHepreTMka

KornutuHbie
cucTeMbI 1
TeneKOMMYHUKaLKM

Pecypcb!
nnaHeTbl

OcHOBHblE Hay4Hble MCCNeaoBa-
Hus TIMY cocpenoToyeHbl B pam-
KaX LeCT! MeXAMCLMMINHAPHBIX
K/1acTepoB, U3 KOTOPbIX YeTbipe —
6asoBble: «besonacHaa cpepa»,
«YcroitumBaa 3HepreTuka», «Me-
OMLMHCKas UHXeHepus», «Pecyp-
Cbl NNaHeTbI», U ABa — obecneyu-
Batowme: «<KorHUTUBHbIE CUCTEMDI
M KOMMyHMKaumu» u «Coumanb-
HO-ryMaHuUTapHble  TeXHONOrUM
MH)XXeHepHOM AeATeNbHOCTHY.

«bE3OMACHAA
CPEAA»

B pamkax knacrepa «be3onacHas
cpefa» peanusyloTcs ABa Npoek-
Ta: «Co3paHue matepuanoB Ans
3KCMAyaTauMuM B YCIOBUSIX KOC-
Moca, r’MapPoOKOCMOca, ApKTUKU» U
«TexXHONorMm u KOMNJIEeKCbl TOMo-
rpac1yeckoro HepaspyLawLwero
KOHTPONSl HOBOIO NOKOJIEHUSI».

MepBbIt MpOEKT npegycMaTpu-
BaeT CO3[4aHMEe KOHCTPYKLMOH-
HbIX MaTepuanoB AN KOCMMU-
YeckuMx anmnapaTtoB Ha OCHOBE
COBPEMEHHbBIX J1Ierkux, BblCOKO-
MPOYHbIX CTEK/O- U yriennacTu-
KOB, pafnaLMOHHO-CTOMKMX
3alUMTHBIX MaTepuanoB M Ha-
HOMOKPBITUIA. 3T MaTepuanbl B
COBOKYMHOCTU C COBPEMEHHbI-
MW NOAXOAAMM K MPOEKTUpOBa-
HUIO KOHCTPYKLMIA Ha UX OCHOBE
HanayT NpUMMEHeHue Npu CTpo-
UTeNbCTBE He TOMbKO aBMAKOC-
MMUYeCKMX annapaTos, HO M MoA-
BOLHOM TexHMKWU. [Ins paboTsbl B
ycnoBusax ApPKTMKM paspabaTbli-
BAlOTCA COBPEMEHHble ¢yTepo-
BaHHble (3aLLMTHbIE) MaTepuansbl,
HaMmoOMHEHHblE HAHOYACTMLAMMU,
C MOBbIWEHHON B 2-3 pasa us-
HOCOCTOMKOCTbIO. KOMMO3UTHbIE
(YHKUMOHANbHO  rpagueHTHbIe
aNlOMOMaTpUYHble  MaTepuansbl
MOAENUPYIOTCS M CO34at0TCs ANs
obecneyeHus komnnekca Tpeby-
€MbIX CBOMCTB B Pa3/IMyHbIX 06-
NacTAX NpUMEHEHUS.

CoemectHo ¢ BISS Ltd. (Uk-
AMS), BXOASLWEN B KOpPNopaumio
Instron (c KoTOpoM uMeeTcH
OMbIT NNOAOTBOPHOIO COTPYAHU-
yecTBa B TeYEHUE HECKONbKMUX
nocnegHuUx neT), Co3JaeTcs He
uMelLwWwmnii aHanoros B Poccun
LLeHTp M pa3pabaTbiBalOTCS HO-
Bble METOAMKMN peCypCHbIX UCMbI-
TaHWWA KOHCTPYKLUMI U U34enun,
npefHa3Ha4YeHHbIX Ans paboTbl
B CJTOXHbIX U 3KCTPEMANbHbIX YC-
noBusix. HoBble METOAUKM OCHO-
BaHbl HA YHUKANbHbIX NOAXOAAX,
pasBUTbIX B paMKax Beayllew
Hay4yHoOM wkonbl  Poccuiickoit
Qepepaunn  «Dusmyeckas Me-
30MexaHuKa» (pykoBomuTenn
npodeccop TI1Y, akapemuk PAH
BukTop MaHuH).

16

CoBMecTHO € Ko/nneramu w3
University of West Bohemia
(Yewckas pecnybnuka) Benetcs
pa3paboTka CBepxTBepAbIX Mo-
KPbITUIA C MOBbIWEHHON CTOMKO-
CTbl0 K TpeLMHO0bpa3oBaHumio.
PazpaboTka nogo6HbIX MOKPbLITUHM,
coyeTaloLmMx B cebe Takne «Heco-
BMeCTMMble» CBOWCTBA, KakK Bbl-
CoKas TBepAOCTb U 3M1aCTUYHOCTD,
OCHOBaHa Ha WCMOMb30BaHWM B
CoCTaBe HaHOKOMMO3WTOB [ABOW-
HbIX, TPOMHbIX M MHOTO3MEMEHT-
HbIX HUTPUAOB, KapbWaoB, OKCU-
[10B, 60pMA0B 1 UX KOMOMHALMA.

MHorodyHKUMOHaNbHbIE TO-
Morpaduyeckne KOMMEKChI
npegHasHayeHbl 0N Hepas-
pYLUAIOLLEro KOHTPONS pasfiuuy-
HbIX MaTepuanos U usgenui. Nx
OT/IMYUTENBHOM  OCOBEHHOCTBIO
SBNISIETCS  CMOCOOHOCTb  PEKOH-
CTpynpoBaTb o6beMHoe n3obpa-
XeHWe nccnenyeMoro obbekta ¢
noapobHoW BU3yanu3aumei BHy-
TPEeHHeN cTpyKTypbl. [1pn 3TOM B
KOMMeKcax MCMonb3yTca pas-
JINYHbIE BUObI U UCTOYHWUKU W3-
NIYYEHUS: LUMKIIMYECKME UHOYKLM-
OHHble yckopuTenu (6eTaTpoHbl),
yNbTpasByK, TepMorpadus, peHT-
reHOBCKOE M 31eKTPOMarHWTHoe
nsnyyenme. Chepa npuMeHeHus:
aBMALMOHHAs, KOCMMUYecKas npo-
MbILWIEHHOCTb, TOYHOE MALLUMHO-
CTPOEHWEe 1 MHOTWe Apyrue.

«YCTOMUYNBAS
DHEPTETUKA»
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COGNITIVE

SYSTEMS AND
TELECOMMUNICATIONS

The key project within this
cluster is «Telecommunication
Systems for Monitoring
and Control of Autonomous
Underwater Robots».

Unmanned underwater vehicles
(AUV) are ships which help
mankind conquer deep seas.
Tomsk Polytechnic University
intends to actively participate
in creating the new generation
of underwater vehicles that
will be lighter and more
robust than their predecessors.
Since  underwater  vehicles
are equipped with betatron
introscopes, AUVs will become
a critical tool for the survey of
the underbody of oil and gas
platforms, pipelines and drilling
tools without exposing them to
the surface.

TPU has many years' experience
in development and large scale
implementation of geographically
distributed systems of monitoring,
communication and control. In 2003
this work was acknowledged by the
Award of the Russian Federation
Government. The cluster carries
out research and development to
design geographically distributed
systems of monitoring, alerting
and management. The research
is performed to optimise the
management of multi-side
operations on the basis of
geographic information systems,
and to develop resource-saving
software and hardware solutions
for CALS-based rocket and space
technologies, etc.

SOCIAL SCIENCES

AND HUMANITIES
IN ENGINEERING

The main directions of the

cluster are «Social sciences
and humanities component of
engineering», « Mechanisms of
technical innovations initiation
and engineering forethought».

Research within the cluster is
focused on the development of
new approaches to engineering
education,inwhich the socialand
humanitarian component is not
a supplement but the key aspect
to professional competences of a
modern engineer.

The project «Measurement and
analysis of quality (condition)
of the human environment in
resource extraction regions
of Siberia: ecological, socio-
economic, institutional and
technological aspects» aims
at developing solutions to
create models for sustainable
development of the resource

regions and management
of regional economic
development.

The project «Assessment of
Improving of Well-being of
Elderly People» is funded with
the grant assigned by the Russian
Government Decree No. 220, and
is carried out in collaboration
with Fabio Casati, Professor of
the University of Trento, Italy.

The Elderly People’s Well-Being
Improvement Technologies
International  Laboratory s
established to support the
project.

Another project withinthe cluster
is aimed at solving the problems
of sustainable development for
urban environment and creation
of eco-cities.

CONCLUSION

TPU development as the Centre
of Excellence in the field of
resource-efficient technologies
is an essential, if not the only

condition for improving its
competitiveness in the global
scientific and  educational
arena.

Tomsk Polytechnic University
has made its focus on the

resource  efficiency  which
was enabled by our scientific
research potential and
extensive research and

development in this field. The
scientific and  educational
capacities of Tomsk Polytechnic
University will allow us to
funnel research activities to
the key research areas in line
with the modern world trends.

The term «Centre of
Excellence» is consistently
used to define a competitive
research institution that has, in
particular, research, laboratory
and technological facilities of
the world standards as well
as highly qualified specialists
who can ensure that their
country is leading in the most
important fields of science and
technology.

Our University successfully
combines modern educational
programmes and technologies
with breakthrough research,
attracts the best Russian
and foreign research and
academic specialists, engages
the most talented high school
graduates, young students and
researchers. We are committed
to further development of our
research, academic and social
infrastructure, establishing
strategic  partnerships with
global  leading industrial
companies  and fostering
cooperation with the
institutions of the Russian
Academy of Sciences and the
leading international research
and education centres. All this
will propel TPU development
as a world class elite University.
This is what Tomsk Polytechnic
University truly deserves.
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Knactep  KoHuUeHTpupyeT wuc-
CNepoBaTeNbCckyld  aKTMBHOCTb
coTpyaHukoB TIY B obnactu
rTMbpuaHOro MOAEenMpoBaHUS B
3HepreTuke u pecypcosddekTns-
HoM reHepaummn. Knoyesoi npo-
eKT B paMKax 3TOro kniacrepa -
«M6pupHoe MoaenupoBaHue M
ynpaBneHue B MHTENNEKTyaNb-
HbIX SHeprocucTeMax».

OH npepnonaraet pa3paboTky 3¢-
(EKTUBHbIX TEXHONOTUIA ynpasne-
HUS| CNOXHBIMU  AMHAMUYECKMMM
3NeKTPO3HEPreTMYeckuMm -
CTeMaMM Ha OCHOBe rMBpUAHOro
noaxofa K MX MOAENMPOBaHMIO,
COBPEMEHHbIX YCTPOWCTB 3aluu-
Tbl M aBTOMATUKK, MHTErpauuu B

KNACTEP KOHLEHTPUPYET
MCCNEOOBATENbCKYIO AK-
TUBHOCTb COTPYAHUKOB
Tny B OBJIACTU TUBPUA-
HOro MOJENUPOBAHUA B
DHEPTETUKE U PECYPCO3®-
®OEKTUBHOW FEHEPALLUMN.

MOZENUPYIOLWMIA  KOMMNNEKC pas-
NINYHBIX  GU3MYECKUX  YCTPOMCTB
(cMnoBbIX 31€MEHTOB M YCTPOMCTB
yNpaBneHus), COBEPLIEHCTBOBA-
HMS MporpaMMHoro obecrneyeHus
komnnekca. PaspabaTbiBaeMble B
[aHHOM MpOeKTe TEeXHONOrMn W
CpeacTea MX peanusauuu nosso-
NAIOT NOBbICUTb HAAEXKHOCTb dNeK-
TPO3HEpreTMYeckMX CUCTeM, pa-
[OMKANbHO YMEHBLUWUTb KOMYECTBO
KPYMHbIX aBapui U MUHUMU3NPO-
BaTb MOTEPU MPU UX PA3BUTUM.

B mwupoBoi Hayke rubpugHoe
MOAENMpoBaHWe ceilvyac OYeHb
nonynsgpHo. Ho 4Tto kacaetcs
MOAENNPOBaHUS WMMEHHO 3nek-
TPO3HepreTMyecknx CUcTeM, W
ocobeHHO npepnoxeHHoro TITY
noaxoaa K rubpuaHoMy MoAenu-
pOBaHWIO, TO 34eCb pa3paboTku
BY3a MMeloT MUPOBOE IMAEPCTBO.

B obnactv ynpaBneHus nHtennex-
TyanbHbIMKU SHEPrOCUCTEMAMM Ce-
pbe3Hble 3afe/bl eCTb y MapTHepa
Mo MeranpoekTy — MHcTuTyTa cu-
cTeM 3HepreTuku um. J1.A. MeneH-
TbeBa CO PAH, koTopbiit aBnsieTcs
OLHMM W¥3 BedyWMX MUPOBbIX
LLeHTPOB B 3TOM obnacTu.

«MEONUUHCKASA
MHXEHEPUA»

B TIY Bepmerca wuccnenosa-
Tenbckass paboTa no Co3aaHuio
6uonornyecku COBMECTUMbIX
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maTepuanos, pa3paboTke panu-
ALMOHHbIX TEXHONOTUIA B BUOUH-
XEHEPUM,  3NEKTPODUINYECKMX
BUOMEAULMHCKMX  KOMIIEKCOB.
KntoueBbiM  siBRsieTCs  MPOEKT
«Co3paHMe UHHOBALMOHHDBIX AU-
ArHOCTUYECKMX U TepaneBTHye-
CKUX CPeacTB ANs MeAMLMHCKOM
paamonorum». OH npeanonara-
€T pa3paboTky HOBbIX, KOHKY-
PEHTHOCMOCOOHLIX Ha MWUPOBOM
pblHKE paavodapMnpenapaTos,
YCTPOICTB M METOAMK MEAMLMH-
CKOM pagmonoruu pnas LuarHo-
CTMKM W Tepanuu OHKOJornye-
CKMX UM CepAeYHO-COCYAMCTbIX
3aboneBaHUi.

B TNY BEAETCA NCCNIEOQOBA-
TENbCKAQ PABOTA MO CO3-
OAHHWIO BUONOTNMYECKN CO-
BMECTUMbBIX MATEPWANOB,
PA3PABOTKE PAOWALNOH-
HbIX TEXHONNOTUIA B BUOUH-
XEHEPUWN, 3SNEKTPO®U3U-
YECKMX BUOMEAULIMHCKHUX
KOMMNNEKCOB.

Mo 3asBNeHMIM BeLyLWMX OHKOMO-
roB, M36aBUTb HaceneHue MnaHeTbl
OT TaKOro Hemyra, kak oHKonornye-
Ckue 3aboneBaHus, B bnnxaiilen
nepcnektuee 6OyneT HEBO3MOXHO,
MOCKO/bKY CBOWCTBO MyTaLMM Xu-
BbIX K/IETOK 3aN0XeHO B CaMoM
npupoge yenoseka. B 3Toit cBs3m
0cobyto akTyanbHOCTb NpuobpeTa-
€T NoUCK 3DGHEKTUBHBIX METOA0B
paHHei [AuarHocTvku 3abonesa-
HUIM 1 MX 3POEKTUBHOMO NeYeHus.
OpgHUM M3 HanpaBneHuit uccneno-
BaHWi, koTopoe passueaet TIY B
knactepe «MepuuUMHCKas UHXe-
Hepus», ABNAETCS CO3faHWe pa-
nnodapmnpenapata 18 paHHei
[MarHOCTUKM OHKOMOTMYECKMX 3a-
60neBaHNn Ha OCHOBE MEYEHHOTO
TexHeuneM-99m HaHOKOMIOMIOHO-
ro ramMma-okcuia antoMuHWS Ans
BbISIB/IEHUS KCTOPOXEBbIX» IMMba-
TUYECKMX Y3/10B, CBOEr0 poAa «Kan-
KaHOB» /15 310Ka4eCTBEHHbIX Kie-
Tok. Pa3pabatbiBaeMbiii npenapar B
5-10 pa3 akTMBHee HakanIMBaeTCcs
B CTOPOXEBbIX TMMBATNYECKMX Y3~
Nax Mo CpaBHEHMIO C 3apybexHbl-
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MW aHanoramu. B HacToswee BpeMs
BbISIBNIEHME CTOPOXKEBbLIX®» NMMMda-
TUYECKMX Y3/10B SIBNSIETC OCHOBOW
OpraHOCOXpaHSWMX onepauui B
onkonornu. Ot 30 po 50 % naum-
€HTOB CO 3/10KaYeCTBEHHbIMU HO-
BOOOpA30BaHMSAMU HE WMMEKT Me-
TacTasoBs B AMM@daTHyeckue y3nbl. B
3TOM CBS3M BHEAPEHNE TEXHONOMUIA
BbISIBNIEHWS CTOPOXKEBbLIX NMMbATH-
YeCKMX Y3/10B MO3BOJIUT TOMBKO B
Poccum ynyuwintb KauecTBo XM3HK
100-120 TbIC. NALMEHTOB.

Co3paBaeMbli B yHMBEpCHUTE-
Te aBTOMATU3MPOBAHHbIA Mpo-
rPaMMHbIA  KOMMNNEKC [NS WH-
TpaonepaunoHHOM nyyeBou
Tepanuu 3710KaYeCTBEHHbIX HO-
BOOOpa30BaHMI NO3BONUT TOUEY-
HO BO34EMCTBOBATb HA MOPAXKEH-
Hble TKAaHW HEenoCcpeacTBEHHO BO
BpeMs onepauuu, MUHUMMU3UPYS
TEM CaMblM BO3[eNCTBUE Myu-
Ka 3apshKeHHbIX YacCTUL, Ha 340-
poOBble K/eTKM opraHusma. 70T
KOMMeKC peanu3yetcs Ha Oase
CO30aHHbIX B YHWMBEpCUTETE Ma-
norabapuTHbIX 6ETaTPOHOB.

PazpaboTkn MMPOBOro YpOBHS
co3patoTca u B obnactn 61MocoBs-
MeCTUMbIX MaTepuanos. Hanpu-
Mep, BOCOBMeCTUMbIEe NOUMeEp-
Hble MOKPbITUS Ha MeOULMHCKME
usnenuns. YHUKaNbHOCTb  3TUX
NMOKPbITUIA 3aK/NOYaAETCS B TOM,
YTO OHM GBNAKTCSA CBOEro poAa
«TPaHCMOPTHbBIMM KOHTeWHe-
pamu» Ons  AOCTaBKM  Niekap-
CTBEHHbIX MpenapaTtoB. Tak, 3Tu

MOKPbITUS  MPOWN  YCMELWHYH
anpobauMi Ha KOHCTPYKLMOH-
HbIX 3n1eMeHTax annapartos Mnu-
3apoBa. [lpMeHeHne Halux no-
KPbITUI MO3BONSIET CYLLECTBEHHO
COKpPaTUTb PUCKM  BO3MOXHbIX
OCNIOXXHEHWI U YMEHbLWUTb CPO-
KM BOCCTAaHOBNEHUS MALMEHTOB.
Cnepyrowmii war - 310 Co3pa-
HWe B MapTHepCTBE C TOMCKUM
HWW kapauonorum u npombiLl-
neHHbIMM  naptHepamu (000
«AHrvonanH», r. HoBocubupck)
CoCyamcToro cteHta ¢ 6uope-
rpagvpyeMbiM  MOKpPbITUEM, CO-
[epXalnM  XUMUYECKM MOoOU-
OUUMPOBAHHbLIN HaHOMaTepuan,
obnaparowmii - aHTaroHUCTUYe-
CKMMM CBOWCTBaMM MO OTHOLUE-
HWIO K CTPYKType aTepocknepo-
TUYECKOW BNsLIKK.

«PECYPCbI
NNAAHETbI»

HanpaBnenus knactepa: pecyp-
coaddeKTMBHOE  HEApPOMNOb30-
BaHWe, KocMmoreonorus; «Yucras
BOZa» (KOMMIEKCHbIE peLleHns no
BOJOMNOArOTOBKE, BOAOOYUCTKE M
3KCnIyaTaLMu BOAHbIX peCypCoB).

Kntouesoit npoekt: «Komnnekc-
HOe MUCCNefoBaHME HeTpaguuu-
OHHbIX KOJNNIEKTOPOB HedhTH U
rasa».

B POCCMMN OCHOBHAA YACTb
HE®TETA30BbIX 3AMACOB
OTHOCUTCA K KATETOPuUU
TPYAHOU3BNEKAEMBbIX.

Hanbonee nonHoe wu3BneuveHue
HedTM M rasa Ha MecTopox[e-
HMSX, NOBbIWEHUE HedpTeoTAauM
MNacToB — 3TO OJHa U3 aKTyalb-
HeMwux 3agay HedbTerazoson
otpacnn Poccun u mupa. Cerog-
HSl pOCCUMMCKME HEPTAHUKM U ra-
30BMKM aKTUBHO (PUHAHCUPYIOT
pa3paboTky U BHeAPEHWE HOBbIX
TEXHONOMMIA [00blYN KTPYLHOM»
HedTn. B Poccmum ocHoBHas Yactb
HedTerazoBbiX 3aMacoB OTHOCUT-
€S K KaTeropuu TpyLHOU3BNEKae-
MbIx. [Tpn 3TOM Befylume 3Kcnep-
Tbl cuuTatoT, uto Poccus moxet
CTaTb MUPOBbLIM NNAEPOM MO [0-
Oblue TpyAHOU3BNEKAEMbIX yr/e-
BOOOPOAOB, A4S Yero B NepByio
ouepeib HeobXoauMMO pasBUTUE
HOBbIX TEXHOJIOTUA.
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TNy B34/1CA 3A PELWEHWE [0-
CTATOYHOAMBMULIMO3HOM 3A-
OAYN KOMNNEKCHOIO UCCIE-
ODOBAHMAHETPAOULUOHHbIX
(YNbTPAHU3KOMPOHULAE-
MbIX, TPELLMHOBATO-KABEP-
HO3HbIX) MECTOPOXAEHWUWM
HE®TU NTA3A.

TIY B3sanca 3a pelweHue p[o-
CTAaTOYHO aMOMLUMO3HOM 3adaum
KOMMIEKCHOro nccnenoBaHms
HEeTPaAMUMOHHbIX  (YNbTpaHU3-
KOMPOHULAEMbIX, TPELWMUHOBATO-
KaBepHO3HbIX) MEeCTOpOXAEHUN
HedTM M rasa. lNonutexHuKamu
CO3[aHbl M anpobupoBaHbl Me-
TOOMKM OnpeneneHns nopucro-
CTU  YNbTPAHU3KONPOHULLAEMbIX
[e3MHTErpMpoBaHHbIX nopog,
XapakTepa HacbIWeHNs NopoBO-
ro MNpOCTPAHCTBA YNAbTPaHU3KO-
NPOHMLAEMbIX MOpPOA, MOCTpoe-
Ha yCTaHOBKa ANS onpeneneHus
NPOHMLLIAEMOCTM 06pasLLOB yib-
TPaHU3KOMNPOHULAEMbIX  MOPOA,
METOAOM CTauMOHapHOM bunb-
Tpaumm rasa, paspaboTtaHbl Me-
TooMYeckMe pekomeHZauuu no
nabopaTtopHO-aHaNUTUYECKOMY

obecneyeHnto paboT bacceiHo-
BOrO MOAENIMPOBAHUS HEDTSAHbIX
CUCTEM U T. A.

B pamkax knactepa BbIMOHSET-
cs1 npoekT «CUOMPCKUIA apKTU-
YeckMi Wenbd KaK MCTOYHUK
NapHMKOBbIX ra3oB NiaHeTapHOM
3HAaUMMOCTU:  KOJIMYECTBEHHAsA
OLLEHKa MNOTOKOB U BbiSIBIEHUE
BO3MOXHbIX 3KOJIOMMYECKUX M
KNMMaTUYECKUX MOCAEeACTBUIM».
[poekT peanusyetcsa npu NOA-
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nepxke  rpaHta  [lpaBuTens-
ctBa PO no noctaHoBneHuto
N2 220 nof pyKOBOACTBOM Mpo-
deccopa YHuBepcuteTa ANsiCKM
(CLLA) W.MM. CemuneToBa.

«KOFTHUTUBHDIE
CUCTEMbI U TEJIE-

KOMMYHUKALUNN»

B pamkax knactepa Bepetcs
pa3paboTka KOTHUTMBHbIX Mpo-
rpaMMHO-annapaTHbIX KOMIJiek-
COB C BbICOKOMPOU3BOANUTENBHOM
06paboTkoM AaHHbIX, 6ecnpo-
BOOHbIX  TEIEKOMMYHUKALMOH-
HbIX CUCTEM M TEXHOJIOTUA.

KntoueBoi npoekT: «TenekoMmy-
HUKaLMOHHbIE CUCTEMbI MOHUTO-
pWHra u ynpaeneHus Afis aBTo-
HOMHBIX NOABOAHBIX POGOTOBS.

ABTOHOMHbIE HeobUTaeMble Noa-
BOZHble annapatbl (AHIMA) - 370
cBOEro poga kopabnu, ¢ nomo-
Wb  KOTOPbIX  YeNoBEYEeCTBO
BCE aKTMBHEE MNPOHUKAET B K-
[pokocMoc. MrpoBo#i okeaH no-
KpblBaeT 34 NMOBEPXHOCTM Hallen
NAaHeTbl, B HEM COCPEAOTOYEHbI
KonoccanbHble MWHepanbHble
u buonoruyeckme pecypcbl, €
HeobxogumocTblo  Honee  Mac-
WTabHOro MCMoNb30BaHUS KOTO-
pbIX YeN0BeYeCTBO CTO/KHETCS
B OGnmxalwee Bpemsi. TOMCKUMA
NOMUTEXHUYECKUI  YHUBEpPCUTET
HaMepeH aKTMBHO Y4aCTBOBaTb
B CO3[aHUM HOBOIO MOKONEHUS
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MOABOAHbIX AanNnapaToB, KOTOpbIE
OynyT ferye W npoyHee npeg-
LUIECTBEHHUKOB. Y Hac eCcTb Cu/b-

Hble LKONMbl MaTepuanoBeLOB,
KoTopble npeanaratot ans AHIMA
HOBble  KOHCTPYKLMOHHbIE Ma-
Tepuanbl (KOMMO3WUTHbIE, ApMU-
poBaHHble u ap.). TIY asnseTcs
pa3paboTUMKOM MepBbIX B MUpeE
ManorabapuTHbix ~ OeTaTpoHOB,
LUIMPOKO MCMOMb3yeMbIX ANS He-
paspyLualoLlero KOHTpons Mare-
pVanoB v U3aenui, LOCMOTPOBBIX
komnnekco. OcHalleHne NoaBo-
[HbIX annapaToB 60pTOBbIM HeTa-
TPOHHbIM MHTPOCKOMOM cAenaet
AHIA He3ameHMMbIM B 06Cneno-
BaHWM MOABOAHOW 4YacTu HedTe-
rasoBbix nnatdopm, Tpybonposo-
0B, BYpoBOro MHCTpymeHTa 6e3
NnoabeMa UX Ha MOBEPXHOCTb.

MHbopMaTUBHOCTL M KayecTBO
npoBoAMMbIX C nomolybto AHTA
uccnefoBaHuin  Wwenbda, rnybo-

TNy ABNAETCA PA3PABOTYMU-
KOM MNEPBbIX B MUPE MAJO-
FTABAPUTHbIX BETATPOHOB,
LWIMPOKO MCNOJIb3YEMbIX
0N HEPA3PYLWAIOLWENO KOH-
TPONA MATEPUANIOB U W3-
JEJINA, OCMOTPOBbIX KOM-
NNEKCOB.

KOBOZHbIX Y4YacTKOB MoOpen W
OKeaHoB, MOHUTOpPMHra MnojABO-
[IHOM OOCTAHOBKM Ha NIOTUCTU-
YeCKMX MaplupyTax BO MHOMOM
onpenenaTcs  OOPTOBLIM  WH-
$hOpMaLMOHHO-U3MEPUTENbHbBIM
KOMIMJIEKCOM U ero CeHCOPMKOM.
B co3maHMM HOBbIX Npeuu3noH-
HbIX AATYMKOB U M3MEPUTENBHbIX
yctponcTe ang AHTA Mol yxe pa-
60TaeM B coApyxecTBe C Apyru-
MW YHMBEpCUTETAMM U Npubopo-
CTPOUTENbHBIMU MpPEeanpUITUIMU
ropoaa Tomcka.
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MNepen knbepHetukamu TIY cTtout
33[a4a pasBWUTMS  HaBWraLMOH-
HO-TENEKOMMYHUKALMOHHON  CU-
CTeMbl yrNpaBneHns NOABOAHbIMU
annapatamy Ha OCHOBE WHTerpa-
LMK reTeporeHHbIX KaHanoB CBS-
31 (TMAPOAKYCTUYECKMX, PaZuo,
CMYTHUKOBbIX), @ TaKXKe MOCTaHOB-
Ka ¥ pelleHue MNPUHLMNUAIBHO
HOBbIX 3afay YnpaBfneHus rpyn-
namu AHIA. 3pech Toxxe He 6e3
3agenoB. Ectb B TT1Y MHOroneTHui
OMbIT CO3[aHUS M  LUMPOKOMAC-
WTabHOro BHeAPEHUS TEPPUTOPU-
anbHO pacnpefeneHHbIX CUCTEM
MOHWTOPWHra, CBS3M U ynpase-
Husi. OTa pabota B 2013 roay yzo-
cTounacb npemuu lNpaButenbcTea
Poccuiickort Mepepaumu.

Pabotbl Hap npobnematukoi
AHIA BenyTcs B coTpyaHuuecTse
¢ WuctutyToM npobnem Mop-
ckmux TexHonorni (MMMT) OBO
PAH. Ero Bo3rnaBnseT BbINyCK-
HUK TIY uyneH-koppecnoHAeHT
PAH 11.A. Haymos. B 2014 rogy
npu TIY oTKpbiTa COBMECTHas ¢
WUIMMT nabopatopus Tenekommy-
HMKaLuii, NpubOpOCTPOEHUs WU
MOPCKOM reonoruu.

B pamkax knactepa B By3e Takxke
BEAYTCS HAyYHble MCCNEeLOBaHUS
M pa3paboTKM MO CO3A4aHUI0 Tep-
pUTOpPUANbHO pacnpeneneHHbIX
CUCTEM MOHWTOpPMHIA, OMOBELLEe-
HUSI U YNpaBAEHUS, ONTUMMU3ALLUK
yNpaBneHus pacnpeneneHHbIMu
NpOW3BOACTBAMM HA OCHOBE reo-
MH(OPMALMOHHbIX CUCTEM, Bbl-
paboTke pecypcocbeperatLimx
NpOrpaMMHO-TEXHUYECKMX  pe-
WEHWI ONS CO30aHUSI paKeTHO-
KOCMMYECKOM TEXHMKM Ha base
CALS-TexHonorui u op.

«COUUANIbHO-
'YMAHUTAPHDIE
TEXHOJIOTNWN

XEHEPHOU
EATEJIbBHOCTU»

OcHoBHble HanpaB/iEHNSA KnacTte-
pa: «COLIMaanO-FyMaHMTaprIﬁ
KOHTEKCT MH)KEHepHOﬁ aefATtenb-
HOCTU», «MexaHU3Mbl BO3HUKHO-
BEHUA TEXHUYECKMX MHHOBaLMMH
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TOMCKMI NONUTEXHUK

1 $HopMUPOBaHUE MHIKEHEPHOrO
npeaBuaeHUs».

MccnepoBaHus B paMkax knacre-
pa HanpaBneHbl Ha pa3paboTky
HOBbIX MOAXOAOB K WMHXEHEepHO-
My 06pa3oBaHuIO, MPU KOTOPbIX
COUManbHO-TyMaHUTapHas  Co-
CTaBNSAOWAN CUCTEMbI  MOATO-
TOBKM COBPEMEHHOIO MHXEHEpa
SBASIETCS He [OMOSIHEHMEM, a
K/IOYEBBIM  YCIOBMEM Mpodec-
CMOHaNbHOM KOMMETeHUMM cne-
umanucta. bonbwoe 3HayeHue
NpULAETCS peanusaumnm Mexamc-
LMMNMHapHbIX 06pa3oBaTe/bHbIX
MporpaMM MU KypCOB MO MHXe-
HEpPHOMY TBOPYECTBY, COLMasb-
HOM OTBETCTBEHHOCTU UHXEHEPA,
YNPaBNEHUIO U UHXUHUPUHTY B
COLUMOTEXHUYECKUX  CUCTEMAX,
3KOUMHXMHUPUHTY M IKOKYNLTYpE,
MHXMHWUPUHTY YCTOMYMBOTO pas-
BUTMS U T. 4.

HAYYHbIE MCCNELOBAHUA
COUMUANTBHO-TYMAHUTAPHO-
r0 KOHTEKCTA MHXEHEPHOWM
DEATEJNIbHOCTU PEAJIU3YIOT-
Cq B PAOE MEXAUCUUNIU-
HAPHbIX MPOEKTOB.

HayuHble uccnenoBaHus couu-
anbHO-TYMaHUTAPHOrO KOHTEKCTA
MHXEHEPHOW [eaTenbHOCTU pe-
anuU3yTCa B psafle MexXAUCUu-
MAMHApHbIX NpoekToB. [lpoekT
«UA3MepeHne M aHanu3 KayecrTBa
(cocTosiHng) cpepbl 06uTaHUA
YyefoBeKa B pecypcopobbiBaio-
wux pernoHax Cubupu: skono-
rMYeckuii, COLMAIbHO-3KOHOMMU-
YEeCKMi, MHCTUTYLIMOHANbHLIA U
TEXHONOMMYECKUI acneKTbl» Ha-
npaBneH Ha BbipaboTKy pelleHui

22

AN co34aHUS Moaenen yCTonuu-
BOr0O pa3BUTUS pecypconobbiBato-
LLMX PErMoHOB M MPaKTUYECKOro
ynpaBneHus npoueccamu pasBu-
TUS perMoHanbHOM 3KOHOMMKM.

Mpoekt «OueHKa yny4lieHus
6narononyuMsi MOXWAbIX JIO-
beW» BbIMNONHSAETCS Ha cpea-
CTBa rpaHTta no lloctaHoBNEHMIO
lNpaBuTenscTBa Poccuiickon
®Mepepaumm N2 220 coBMECTHO
C npodeccopoM YyHUBepcUTeTa
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TpeHto (Mtanus) ®abuo Kaca-
™. [na peanusaumm npoekTa
co3gaHa MexpayHapoaHas Ha-
y4yHO-06pasoBaTtenbHas nabopa-
TOpUS TEXHONMOTWI  YNyYLLEeHUS
H6narononyuns MOXWAbIX NOOEN,
COTPYAHMKM KOTOpOM paboTaioT
Haf pa3paboTKoM MpOrpaMMHbIX
NpOoAYyKTOB, CTUMYNMPYOLLMX K-
3UYECKYl0,  MHTeNNeKTyanbHY!o,
KOMMYHMKALMOHHYI0 aKTUBHOCTb
NIOAEN CTapLUero NoOKoeHUS.

Ewe oauMH npoekT HampasieH
Ha pelweHune npobnem ycToM-
YMBOrO PpasBUTUS  FOPOACKOM
cpeAbl U CO3[aHMSA 3KOrOpOAOB,
KOTOpbIN peanusyetcss B paMKax
KOHLEenuMn  pecypcospbekTns-
HOCTM COBMECTHO C 3apybexHbl-
MW napTHepamu (yHMBepcuTeT
CopboHHa, ®paHuus).

B 3AKJIOYEHUE

Passutne TIY Kkak ueHTpa npe-
BOCXOACTBA B 06/1acTh pecypco-
3QHEKTUBHBIX TEXHONOMMK  9B-
NnaeTcs HeobXOAUMbIM, ecnn He
€0MHCTBEHHbIM, YCNOBUEM MOBbI-
LIEHUS ero KOHKYpeHTOCMocob-
HOCTM Ha MMPOBOM Hay4yHO-06-
pa30oBaTe/IbHOM pbIHKE.

TOMCKMI NOAUTEXHUYECKUIA YHU-
BEpPCUTET cAenan CraBky Ha pe-
Cypco3ddeKTUBHOCTb NOTOMY, YTO
HalMMKU YYEHbIMM CO3AAH Mpw-
JNINYHBIA 33a0en MCCNenoBaHUM U
pa3pabotok B 3Toi obnactu. Mo
MHOTMM HanpaBleHUSM 3TU WUC-
cnenoBaHunsg M paspaboTku CooT-
BETCTBYIOT MWPOBOMY YPOBHI0. Y
BY3a [OCTaTOYHO TeCHble CBA3M C
NMPOMbILUNEHHOCTbIO, EXErofHO OH
nonyyaeT 3akasbl Ha HWOKP Ha
CyMMYy CBbllLE MUIIMapAa pybnen.
Hay4Ho-o6pa3oBaTtenbHbli MOTEH-
uman TOMCKOro NOSUTEXHUYECKOTO
MO3BONSET CKOHLEHTPUPOBATb UC-
CNefoBaTeNbCKyl  AeATeNbHOCTb
Ha KKYEBbIX HampaBneHusX, Co-
OTBETCTBYIOLIMUX  COBPEMEHHbIM
MWUPOBbIM TEHAEHLMAM.

«LleHTpbl NpeBOCXOACTBa»
(Centers of excellence) - 310
yCTOMYMBOE oOrnpeneneHne KOH-

v
A

ONAa TOro YTobbl BbITb LLEH-
TPOM NMPEBOCXOACTBA,
HYXXHO UMETb NMPU3HAHUE B
MUPE, ONPEOENEHHbIVA BEC U
ABTOPUTET B MEXAYHAPOL-
HOM AKALEMWYECKOM CO-
OBLECTBE. TOMCKMIA NONHK-
TEXHUYECKUK CTPEMUTCA K
TAKOMY CTATYCYV.

KYpPEHTOCMOCOOHOM  Hay4YHO-MC-
CnefoBaTeNbCKOM  OpraHu3aumy,
obnapatoLen, B YaCTHOCTH, Hayuy-
HO-NabopaToOpHOM U TEXHONOMU-
yeckow 6a3oi MMPOBOrO YPOBHS
M BbICOKOKBaNMGMULMPOBAHHbLIM
nepcoHanoM, KoTopble  MOryT
obecneuntb MNpUOPUTET CTPaHe
Mo CaMbiM BaXHbIM Hanpasfe-
HUSIM Pa3BUTUS HAYYHO-TEXHOSO-
rmyeckoro komnnekca. [ing toro
4yToObl ObITH LEHTPOM MpeBoOC-
XOACTBA, HYXXHO WMETb MpU3Ha-
HWe B MUpe, OnpeaeneHHbli Bec
M aBTOPUTET B MEXAYHAPOLHOM
aKafeMnyeckom coobLuecTse.

i
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TOMCKWIA NONUTEXHUYECKUI CTpe-
MWUTCS K TaKOMY CTaTyCy.

CoyeTaHne cOBpeMEHHbIX 06-
pa3oBaTe/bHbIX  MPOrpaMM U
TEXHOMOTUIA M MPOPbIBHbIX aK-
Tya/bHbIX MCCNEeO0BaHWUM, Npu-
B/IEYEHME NYYLIMX POCCUMCKUX
M MHOCTPaHHbIX Hay4yHO-neaaro-
rMyeckmx Kagpos, Haubonee Ta-
NAHTAMBbIX BbIMYCKHUKOB LLKOJ,
MONOAbIX CTYAEHTOB M HAYYHbIX
COTPYAHMKOB, JanbHenwee pas-
BMTME Hay4yHO-0Opa3oBaTenbHOM
M couManbHOM MHOPACTPYKTYPSI,
cTpaTernyeckoe napTHEpPCTBO C
BeAyLMMH MPOMBILLIEHHbBIMM
KOMMNaHWAMKU MUpa, COTPYAHMYe-
CTBO C MHCTUTYTamu Poccuickon
aKafleMUMM HayK M AyylWMMK 3a-
pybexHbIMM  Hay4yHO-06pa3oBa-
TeNbHbIMX LEHTPaMM — BCE 3TO
[OMKHO NpUAaaTh BY3Y MOLLHbBIN
UMMYIbC Ha NYTM B MUPOBYHO
YHUBEPCUTETCKYIO 3AUTY. TONbKO
TaKoro nyTM OOCTOMH TOMCKMiA
NONUTEXHUYECKUIA.

23



| 1 L
I!I Ne 20 2015 TOMCKMI1 MOSMTEXHUK

PAUNOHAJIbHOE
NMPUPOOOMNONIb3OBAHUE
M TNIYBOKAA MEPEPABOTKA
NMPUPOOHbBIX PECYPCOB

A.1 0. IMUTPUEB,
K. m. H., doueHm,
oupekmop MHcmumyma
NpupooHbIX pecypcos

B pamkax pa3BuTusa nporpaMmbl YHUBEPCUTETA, OPMEHTMPOBAHHOI HA KaapoBoe obecrneyeHue u paspabor-
Ky pecypco3¢deKTUBHbIX TEXHONOTHIA, N0 HanpaBneHuo «PauuoHanbHoe NpUpoAoNoab30BaHue U Fy6okas
nepepaboTKa NPUPOAHbLIX PecypcoB» B UHCTUTYTE NPUPOAHBIX PeCypcoB CO3AaH Kaactep «Pecypcbl nnaHeTbl».
KnioueBoii 3apaueit Knactepa € y4eToM rmobanbHbix Npo6aeM o6LECTBa U OKpYyKalowweil cpeabl ABASeTcs
MeXAyHapoAHas MHTEerpauMsa ANS pelleHns 3ajavy pauMoHaIbHOro MUCMO/b30BaHUS MPUPOAHbLIX PecypcoB
nnaxetbl. MpUHLMN NoCTpoeHUs KnacTepa OCHOBaH HA MEXAUCLUNIMHAPHOM B3aUMOAEACTBUM HAy4HO-06-
pa3oBaTeNbHOro KOMIJIEKCA, ONMPAIOLLErocs Ha JlyyluMe MUpOBble MPAKTUKM HAy4HbIX MccnesoBaHuit. Ha-
YUYHO-06pazoBaTe/ibHble HanpaB/leHUs Pa3sBMBAKOTCA B TECHOW KONAGopaummu ¢ MeXAYHapOAHbIM Hay4YHbIM
€o06LEeCcTBOM, NPeAnpUATUAMU Maioro, CpeaHero 61MsHeca, KpynHbIMU FOCKOPNopaumsaMn.

B pamkax knacrepa «Pecypcbl nnaHeTbl» paspabotaHbl B pamkax knactepa peanusyiorcs yetbipe Double

n peanusytotcs 18 aucumnnuH ong 6akanaspos, Marn-  Degree nporpamMmmbl ¢ BeAYLWMMU MEXAYHAPOAHbI-

CTPOB M CMeuManncToB OYHOM (GOpMbl 0OyyeHns 1 5 MU YHUBEpCUTETAMMU:

LUCUMNAMH ANIS CTYOEHTOB 3a04HOM (POPMbI 00yUeHUs,

C(OKYCMPOBAHHbIX Ha MOBbIWEHUU pecypcosddek- 1. Teonoro-reopusmnyeckne npobnembl 0CBOEHMS

TMBHOCTU HaLMOHA/IbHOM SKOHOMMKM. MEeCTOPOXAEHMI HedTM M rasa, Heriot-Watt
(. 2puHbypr, BenukobputaHug) [Nporpamma
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RATIONAL NATURE
MANAGEMENT AND ADVANCED
NATURAL RESOURCE PROCESSING

ANDREY DMITRIEV

PhD in Technical Sciences, Director of TPU Institute of Natural Resources

Within the University program focused on staff training and design of resource efficient techniques, the
cluster “Resources of the Planet” has been established within the study area “Rational Nature Resource
Use and Advanced Nature Resource Processing” in Institute of Natural Resources (IRN), Tomsk Polytechnic
University (TPU). In accordance with global social and environmental problems, the key objective of the
“Resources of the Planet” cluster is international collaboration in problem solving concerning rational
nature management. The structural principle of the cluster is based on the interdisciplinary interaction of
research and academic divisions involving the most efficient international research experience. Research-
academic programs are developed in close collaboration with international scientific community, small
and medium-sized enterprises, and large state corporations.

In the frame of the “Resources of the Planet” cluster,
18 academic programs have been developed and
implemented for bachelor, master, and specialist of
full time tuition and 5 academic programs for students
of part-time tuition specialized in improvement of
resource efficiency in the national economy.

As a part of the cluster four Double Degree curricula
are performed with the leading foreign universities:

1. Geological-geophysical aspects in oil and gas field
development, Heriot-Watt (Edinburg, Great Britain).
The Program is distinguished by its multidisciplinary
structure and focus on training practically-oriented
petroleum engineers capable of applying the
whole set of field data for creating 3D digital
and hydrodynamic models to define the accuracy
of calculated hydrocarbon reserves (including
economical risks).

2. Oil and gas field development and exploration,
Heriot-Watt (Edinburg, Great Britain). The graduates
are specialists in the sphere of oiland gas field design
and management possessing integrated knowledge
in geology, geophysics, field development and
modeling, drilling, petroleum engineering, economy.

3. Environmental problems, Paris-Sud 11 (Paris,
France). It is the only Program in ecology in Russia
and abroad.

4. “Pipeline Engineering”, Newcastle University
(Great Britain). Newcastle University is one of the

leading universities in Great Britain. Along with
Cambridge, Oxford, and London Finance School,
Newcastle University is included in Russell Group
- 24 top universities of the United Kingdom. The
world-wide recognition of Newcastle University
is due to its research activity in various scientific
areas, the university being the leading one in
the sphere of oil and gas pipeline engineering.
Besides, in cooperation with Newcastle University
a unique Master program “Shelf oil and gas field
development”is being designed.

In the cluster framework, a new academic program
‘Applied geology” has been introduced (speciality
“Oil and gas geology”). It has been accredited
by International Council of Accreditation Board
for Engineering and Technology (ABET, USA) and
Accreditation Council of Association of Engineering
Education in Russia (AEER).
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OTINYAETC MYNbTUAUCLUNAUHAPHOCTBIO U Ha-
LeNeHHOCTbI0 Ha MNOAFOTOBKY MPaKTUYEeCKMX
MHXeHepoB-HehTSIHMKOB, YMEeKLWMUX UHTerpu-
poBaTb BeCb KOMMAEKC AOCTYMHbIX AAHHbIX MO
MEeCTOPOXAEHMIO MpPU CO3LaHUN TPEXMEPHOM
LMPPOBOM recnornyeckon, a 3ateM U ruapo-
AVHAMWYECKOM Mopenen, onpeaensowmx Tou-
HOCTb MOACYMTAHHbIX 3aMacoB YrneBoO4OPOAOB
(@ € HUMU U IKOHOMUYECKME PUCKM).

PazpaboTtka M 3kcnnyaTaums HePTSHbIX M raso-
BbIX MecTopoxzeHui, Heriot-Watt (r. 2auHbypr,
BennkobpwuTaHums). BeinyckHMKK SBASIOTCS Cneum-
anuctamu B 061acTu NpoOeKTUPOBAHUS U ynpaB-
NeHuns pa3paboTKoi HedTAHbBIX M ra30BbIX MeCTO-
POXAEHW, 06NafatoLMMU UHTErPUPOBAHHBIMU
3HaHMAMM MO reonormu, reodursmnke, paspaboTke u
MOZLENMPOBAHMI0 MECTOPOXAEHUI, BypeHuio, Tex-
HUKE U TEXHONOMMM J06bIYM HEPTH, SKOHOMUKE.

JKonoruyeckme nNpobnemMbl OKpyxatollen cpe-
Abl, Paris-Sud 11 (r. Mapwx, ®paHums). Eamn-
cTBeHHas B Poccum U 3a pybexom nporpamMma
MO 3KOIOTMYECKOMY HanpaB/IEHUIO.

«Pipeline Engineering», Newcastle University
(BennkobpwuTaHwms). YHuepcuteT Hblokacna -
OHO M3 BedylMX BbICWMX y4yebHbIX 3aBene-
Huii Benukobputanuun. Hapsay ¢ Kembpupxem,
OxcdopioM U JIOHAOHCKOM LUKONOM SKOHOMUKM
Newcastle University Bxoaut B Russell Group -
Ton-24 nyvwmx yHusepcuteToB CoeguHEHHOro
Koponescrea. BcemmpHoe npusHaHune Newcastle
University nonyunn 6naropaps uccnefoBaTenb-
CKOM [esTenbHOCTM B CaMbIX pa3Hbix obnactsx
HAyKM, 3TO BeAYLUMI yHMBepCUTeT B 0bnacTu Tpy-
60nNpoBOAHOrO TpaHCMopTa HedTH 1 rasa. Takxe
coBMmecTHo ¢ Newcastle University pa3pabartbl-
BaeTCs YHWKanbHas Marucrepckas obpasoBsa-
TenbHag nporpamMma «Pa3paboTka MecTtopoxae-
HWUI HedTU U rasa Ha Wwenbde».

no OCHOBHbIM OBPA3OBATEJIbHbIM TMPO-
FTPAMMAM KNACTEPA <«PECYPCbl MJAHETbI»
EXXEF0AQHO OBYYAIOTCA BOJIEE 100 MHOCTPAH-
HbIX CTYOAEHTOB.

B pamkax knactepa peanusyeTcs HOBas 06pa3oBa-
TenbHas nporpamma «lpuknafHas reonorus» (cne-
umnanumsaums «feonoruns HedTU 1 rasax), NONOXKUTENb-
HO akKpeauToBaHHas B MexayHapo4HOM coBeTe Mo
aKKpeauTaumMum B 00nacTU TEXHUKM U TEXHONOTUM
(ABET, CLLA) n B AkkpeanTaumnoHHom coBete AUOP.

o ocHOBHbIM 06pa3oBaTeNibHbIM NPOrpaMMam Kna-
cTepa «Pecypcbl mnaHeTbl» eXerogHo 06y4aroTcs
6onee 100 nHOCTpaHHbIX CTyAeHTOB (DakanaBpoB
n MaructpaHtoB) u3 Kutas, BoetHama, ®paHuuy,
MoHronuun, NHanm, MHAoHE3MU 1 ApYrux CTPaH.

Hanbonee BocTpe6oBaHHble Ha pbIHKE TpyAa Bbi-
NYCKHUKU CNeAywlux o6pa3oBaTesibHbIX Mpo-
rpaMM MarucTpatypbl:

1. Cuctembl razocHabxeHus u rasopacnpesene-
Hus (kadeppa TXHT).

2. HedrerazonpombicnoBas reonorns (kadeppa
rPIIN).

3. Teonorus MeCTOpOXAEHUN CTpaTeErMyecknx me-
Tannos (kadenpa MIrx).

4. YnpaBneHue 3eMefbHbIMU pecypcamu (Kade-
npa Or3).

5. Hedrerasosoe peno (kadeapa NMOHK).
UHcTtuTyT NnpupoaHbix pecypcoB TIY B pamkax kna-

ctepa «Pecypcbl nnaHeTbl» pa3BUBaeT psg, Hayu-
HbIX HanpaBAeHMUiA.
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Every year more than 100 foreign students from China,
Vietnam, France, Mongolia, India, Indonesia and other
countries are taught in basic curricula of “Resources of
the Planet” cluster (bachelor and master students).

The graduates of the following Master academic
programs are in most demand in the labour market:

1. Gas supply and distribution systems (Department
of Oil and Gas Storage and Transportation)

2. Petroleum field geology (Department of Geology
and Mineral Prospecting)

5

3. Strategic metal deposit geology (Geoecology and
Geochemistry Department)

4. Land management (Department of Geology and
Land Management)

5. Petroleum engineering (Department of Oil and
Gas Complex Engineering Design).

Natural Resource Institute (TPU) is developing a
number of study projects as a part of “Resources of the
Planet” cluster.

RESOURCE EFFICIENT WATER USE

At present there is no relevant increment of reserves
while growing mineral resource consumption,
hydrocarbon, in particular. Hence, the topical issues are
raised in increasing the efficiency of resources used, as
well as development of unconventional reservoirs. The

world average value of oil recovery factor (ORF) does
not exceed 34% [1], the development of stimulation
techniques being rather vital task at the given stage
as well. Design of development techniques for such
reservoirs and formations can be based on theoretical
and practical results of research in low-porous
reservoirs obtained in TPU laboratories.

The proposed techniques have been tested in low-
porous reservoirs located within the Bazhenov
formation which is extensive through the territory of
Western Siberia. The Bazhenov formation is unique in
many aspects. Being a local cap rock, it is, at the same

time, widely known source of hydrocarbons. In addition
it has been stated only in recent times that in certain
conditions it can serve as an oil and gas reservoir.
However,to reveal those sites where the conditions are
met is not an easy task. To address this task, the project
“Complex investigation of unconventional oil and gas
reservoirs” has been launched in Petroleum Learning
Center (NRD) for solving this problem.

As a result of the current project, the IRN researchers
succeeded in development and testing of the technique
for porosity and permeability analysis in ultralow-
permeable disintegrated rocks. A unique equipment to
define porosity of such rocks was developed by means
of stationarygasfiltration technique; recommendations
on laboratory operations in oil basin modeling were
designed and tested. It made possible for the research
team to map the oil-potential sites of the Bazhenov
formation in Tomsk Oblast. All this amount of work was
performed just within 2014 (Fig. 1).
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PECYPCOSODDEKTUBHOE

HEAPOMNOJIb3OBAHUE

Ha Tekywwuii MOMEHT B MUpe CNOXWNach CUTyalus,
Korga npu pocte noTpebneHns MUHepanbHbIX pe-
CypCoB, B NepBY0 o4epefb YrNeBoAOPOAHbIX, HE Ha-
6ntofaeTcs ageKkBaTHOrO NpMpoCTa 3anacoB. TakuM
00pa3oM, 0CTPO BCTAKT BOMPOCHI YBENUUYEHUS 3D-
(HeKTUBHOCTM MCNOMb3yeMbIX PeCcypcoB, OCBOEHUS
HETPaAMUMOHHbBIX MCTOYHMKOB Cbipbsl. B cpegHeM
no mupy koadduumeHT ussnedyeHuns Hedtn (KMH)
He npesblwaet 34 %. TakuM 06pa3oM, NOBbILLEHUE
KWH gBnsetcqa Ha 4aHHOM 3Tane akTyanbHOM 3aja-
yen. Kpome TOro, MMpoBbIM COOBLLECTBOM MOAHATA
npobneMa 0CBOEHMS HETPAAMLMOHHbIX UCTOYHUKOB
MWHEPaNbHOro Cbipbsi, B TOM YMC/IEe CNAHLLEBOrO rasa.
Mpu atom TIY, umes HapaboTkM B 061aCTU HU3KO-
NPOHULLAEMBIX KONNIEKTOPOB, MOXET Pa3BUTb UX U B
061aCTb TEXHONOTUI OCBOEHMS MCTOYHMKOB CNaHLe-
BOrO rasa.

O6bekTOM ONg OTTAaYMBAHMS TEXHOMOTMIA [00bIYM
M3 HMU3KOMPOHMLAEMbIX KONNEKTOPOB MOCAYXMNa
LUMPOKO PpacnpoCTpaHEHHAas Ha TEPPUTOPUM BCEM
3anagHoi Cnbupm HaxxeHoBCKasi CBMUTA. ITOT 0Ob-
€KT BO MHOIOM YHUKaneH. SBNsiiCb permoHanbHbIM
hnomMpoynopoM, B TO e CaMoe BpPeMSl OHa aBIis-
eTcs U 06Lenpu3HaHHbIM UCTOYHUKOM YIeBOAO-
ponoB. puM 3TOM TONbKO HEAABHO BbISICHUIOCD,
YTO MpU ONpefeneHHbIX YCIOBUSIX OHA MOXET Mo-
CNYXMWTb U KONNEKTOPOM Anst HedTu 1 rasa. OgHako
BbISIBIEHME TEX YYaCTKOB, rAe COBN0AATCS 3TU YC-
NIOBUWS, — 3a[la4a HETPUBMASIbHAS.

Ha 6a3e LleHTpa noArotoBku 1 nepenofrotoBku cne-
uManuctoB Hedrerasosoro fena MIMP 6bin 3anyuieH
npoekT «KoMnnekcHoe uccnefoBaHue HeTpaauLMOH-

HbIX KOJIIEKTOPOB HE(DTU M rasaw, NpU3BaHHbIN pe-
WKTb 3Ty 3afadvy. B pe3ynbrate BbiNONHEHUs MpoekTa
yYeHbIM, paboTaOLMM HAA HWUM, YOANOCh CO34aTb U
anpobupoBaTb MEeTOAMKY ONpeaeneHus MopucTocTy
YIbTPOHMU3KOMPOHULIAEMbIX A€3UHTErPUPOBAHHBIX MO-
pof, C034aTh M anpobUpoBaTb METOAMKY ONpefeNneHus
XapaKTepa HaCbILLEHWS MOPOBOr0 NPOCTPAHCTBA Yib-
TPaHM3KOMPOHULIAEMbIX MOPOA, MOCTPOUTb YCTAaHOBKY
LS onpefeneHus npoHMLLaeMocT1 obpasLoB ynsTpa-
HM3KOMPOHMLIAEMbIX NMOPOA, METOLOM CTaLMOHAPHOM
dbunbTpaumm rasa, paspabotaTtb M anpobupoBatb Me-
TOAMYECKME peKOMeHAAUMM No nabopatopHO-aHaNu-
TuyeckoMy obecneyeHuto pabot HacceitHoBOro Mo-
LEenMpoBaHns HedTAHbIX cucTeM. Bce 3To mossonuno
Hay4YHOMY KONNEKTUBY MOArOTOBUTb KapTy MPOrHO3a
HedTenepcnekTUBHbLIX Y4aCTKOB pa3BUTUS BaxeHOB-
CKOM cBUTbI Ang ToMckoi obnactu. M Becb 3TOT HeMa-
Nblii 06beM paboTbl OblN BbINOJHEH BCETO 338 OAMH rOA.

B HACTOSLLEE BPEMSA AKTYAJIbHOW NPOBJIE-
MO/ MUPA CTAHOBUTCS PA3PABOTKA TEXHO-
NOTUI [,OBbIYN CNAHLLEBOTO TA3A.

Ho Ha LOCTUrHYTOM HUKTO He cobupaeTcs oCTaHaB-
nmBatbes. B nnaHax Ha 2015 rop Mbl CcTaBuM yxe
6onee rnobanbHble 3a4a4n. Mbl XOTUM pacnpocTpa-
HWTb OMbIT, MONYYEeHHbIM HA GaXXEHOBCKOM CBUTE, Ha
Lpyrve pervoHbl Hallew cTpaHbl U Mupa. YTobbl fo-
OUTbCA MNOCTABNEHHOW LIENIM, HAM KaXETCA, YTO Heob-
XOAMMO Mpexae BCero BbipaboTaTb pekoMeHAaunu
N0 KOMMNEKCHOMY WCCNef0BaHUI HETPaaULMOH-
HbIX KOJNEKTOPOB, TaKMX KaK OaxeHOBCKas CBMUTA.
CnenyeT anpobupoBaTb MeTOAUKY BbibOpa METOLOB
M CPeacTB CO34aHMS reoNorMYeckux U rmapomamHa-

Puc. 1. [lpumep yupposoli modenu HepmenepcnekmugHsix y4acmkos
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INR researchers are not satisfied with what has
already been achieved. The goals that have been set
for 2015 are of more global character. There are ideas
to disseminate the data on Bazhenov formation and
apply the proposed exploration methods to similar
hydrocarbon deposits in Russia or other countries.
To achieve the goal, it is required to elaborate the
recommendations on complex study of unconventional
reservoirs such as the Bazhenov formation. It is
necessary to test the algorithm of choosing methods
and means to create geological and hydrodynamic
models of super-low permeability formations, as
well as to develop and test drilling mud formulation
for primary recovery. To solve the problem, a small
innovative company “TPU-Drilling” was involved. The
company was established on the basis of TPU and
has a well-equipped laboratory for examining drilling

muds. The company is experienced in designing and
implementing new mud formulation. Moreover, the
manufacturing complex of the company is being built,
which will help to implement scientific results in
petroleum engineering.

The work is supposed to be complicated enough but
the results will allow increasing the efficiency of oil
recovery, for low-permeable reservoirs, in particular. It
will make it possible to develop the resources which
used to be unavailable.

INTEGRATED STUDY OF THE
ARCTICREGION

Another key research area is the integrated study of
the Arctic region. As early as 2008, the main objectives
of the study were outlined [2]. The project “Siberian
arctic shelf as a source of greenhouse gases of
planetary significance: quantitative assessment of
flows and identification of potential environmental
and climate impacts” grew out of these objectives
including such a well-known issue as global warming.
Under the supervision of the leading US scientist
Prof. Igor Semiletov (University of Alaska), the project
has won a grant of the Government of the Russian
Federation. The basic project scientific objectives and
outcomes are as follows: to provide deeper insights
into the basic working of the Arctic climatic system
characterized by complex interaction of physical,
geological, biological and chemical factors through
the analysis of underwater permafrost degradation due
to the warming climate in relation to methane (and
carbon dioxide) dynamics in the Siberian Arctic shelf;
to develop underwater permafrost dynamic model of
the Siberian Arctic shelf, with emphasis being laid on
the inner parts of the shelf.
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MUYECKUX Mopenel YNbTPOHMU3KONPOHMULAEMbIX NO-
pon, co3naTb M onpoboBaTb OMbITHblE peLenTypbl
OypoBbIX pacTBOPOB MEPBUYHOIO BCKPbITUS TaKMX
nopod. Ons peleHuss MOCTaBNEHHbIX 3aday Npu-
B/IEYEHO MaNioe MHHOBALMOHHOE npeanpustue 000
HWUW T3K «TI1Y-bypeHue», cozpaHHoe Ha 6aze TI1Y
M OCHalleHHOe HoBeMwew nabopatopuen Ans wuc-
cnenoBaHus 6ypoBbix pactBopoB. OHO MMeeT 3Hauu-
TEeNbHbIM OMNbIT B 061aCTU CO34aHUS M onpoboBaHMS
HOBbIX peuenTyp. [ToMMMO 3TOro, BeAEeTCS CTPOU-
TENbCTBO MPOM3BOACTBEHHOrO KOMMAEKCA AAHHOro
Manoro NpeanpusaT1s, YTo No3BOAMUT B OyayLLeM npo-
MbILLIEHHO BHELPATb NOy4YeHHble HapaboTku. Pabo-
Ta NPeACTOUT Henerkas, Ho MolyYeHHble pe3yNbTaThl
Mo3BONSAT MOBbICUTb 3DHEKTUBHOCTD M3BIEYEHMUS
HedTU M3 HU3KOMPOHWULIAEMbIX KOMJEKTOPOB U He-
(dTeoTLavy NIacToB, YTO AACT BO3MOXHOCTb BOBNEYDL
B pa3paboTky Te pecypcbl, KOTOpblE [0 HACTOALLEro
BPEMEHM OCTABaNMCb AN HAC HEAOCATaEMbl.

KOMNNEKCHOE

MCCNIEOBAHUE APKTUKU

[lpyrM BaxKHbIM HanpaBieHWEM SBNSETCS UCCNeno-
BaHMe ApPKTUKM. 3a4auM 3TUX MUCCNeOoBaHWIA Obliu
onpegeneHsl ewe B 2008 rogy. OCHOBbIBAsICb Ha 3THX
3apavax, UMP 3anyctun npoekT «CMbUpCKMiA apKTu-
yeckuii wenb® Kak WMCTOYHMK MApPHUKOBBLIX ra3oB
MJaHeTapHOM 3HAYMMOCTU: KOJIMYECTBEHHAS OLLEHKa
MOTOKOB U BbISIBIEHWE BO3MOXHbIX 3KONOTUUYECKUX U
KIMMaTUUYeCKUX NOCNeACTBUI», KOTOPbIM 3aTparMBa-
€T M [ABHO M3BECTHYH npobnemMy rnobanbHoro no-
TenneHus. [poekT peanusyeTcs nog pyKoOBOACTBOM
BenyLLero yuyeHoro CLUA npodeccopa YHuBepcuTeTa
Anacku W.TN. CemnneToBa npu nopLepxke MerarpaH-
Ta lpasutensctBa PO no MNocrtaHoBneHuto [lpaBu-
TenbcTtBa N2 220. 3anaum, KOTopble OblM NOCTaBNEHDI
B NPOEKTe, — 3TO MNOBbILIEHNE YPOBEHS MOHUMAHMS
(YHKLMOHMPOBAHUA ApKTUUYECKOM KJIMMAaTUYeCcKon

MPOEKT PEAJIM3YETCA NOA PYKOBOACTBOM
BEAYLLErTO YYEHOIo CLA NPO®ECCOPA YHHU-
BEPCUTETA ANACKW W.N. CEMUNETOBA MNPU
NOAOAEPXKE METATPAHTATIPABUTE/IbCTBAP®
MO NOCTAHOBJIEHMIO N2 220.

cucTeMbl (KOTOpasi XapaKTepu3yeTcsl CNOXHbIM B3a-
UMOLENCTBUEM (PU3NYECKMX, Teoornyeckux, 6uo-
NIOrMYECKUX U XUMUYECKUX (PaKTOpPOB) NyTeM mccne-
[OBaHWs BKNada Aerpafalmu noLBOAHOM Mep3noThl,
NPOMUCXOASLLEN NOA BO3LENCTBUEM COBPEMEHHOMO
noTenneHus, B AMHAMMUKY NMOTOKOB MeTaHa (M yrne-
Kucnoro raza) Ha Cubupckom ApkTuueckoM wenbde,
a Takke pa3paboTka MoLenu AMHAMWMKU NOABOLHOW
BEYHOW Mep3noTbl Cbupckoro ApKTMYECKOro Lenb-
(a C aKLLeHTOM Ha ero BHYTPEeHHUE YacTy.

B pamkax npoekta B 2014 r. npoBeneHa LiecTas
MeXAyHapoaHas  Nef0BO-MOpCKas  3KCneamLms
SWERUS-3 B 10ro-BocTo4HoW 4actu mopsi Jlante-
BblX, LLe/Ib KOTOPOM — U3y4yeHne MexaHM3Ma Bbibpoca
MeTaHa B BOAHYH TOMLLY — aTMOCdhepy 3a CYeT 0Co-
H6eHHoCTeln aerpafalmu NoaBOLHOM Mep3noThl. JKC-
neavums nNpoBefeHa C y4aCTMEM UIEHOB HAy4YHOro
KONNEKTMBA MEeXAYHApPOLHOW Hay4yHO-0bpa3oBa-
TeNnbHOM nabopaTopmu U3yYeHns yrnepoaa apKTuye-
CKMX Mopei, KoTopas bbina cosfaHa B UMP, - yue-
Hbix TOM 1BO PAH, MI'Y, MO PAH, ctyneHToB TITY.

B xope 3kcneamumm npoBeneHoO KONOHKOBOe BypeHne
CKBaXKMH B rybe byop Xas (Mope JlanTeBbix) C 0TOOPOM
npob 1 NpeaBapuTeNbHbBIX 3N1EKTPOMArHUTHbIX UCCe-
[LOBaHWIM rpyHTOB. [poBeaeHbl BbICOKOMPELM3NOHHbIE
nsmepeHus 6onee 100 npob raza, 3KCTparMpoBaHHOTO
M3 TONLUM OOHHBIX OTJIOXKEHMI Mopel BoctouHoi Ap-
KTWKM, Ha Baze YHuBepcuteTa YTpext (Huaepnanapl) u
NonutexHnyeckoro MHCTUTYTa B XKeHese (LLBeruapus).

Puc. 2. CTD-30HAuposaHue c ombopom npob 8006l (MexOyHapodHas skcneduyus SWERUS-3: urons-okmsabps 2014 2.)
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Uzopb Cemunemos

The 6™ international expedition SWERUS-3 surveying
the seabed of the Laptev Sea to outline the principles
of methane release into the surrounding water and
atmosphere from underwater permafrost degradation
was initiated in 2014 within the above-mentioned
project. The expedition involved the scientists of
Arctic Sea’s Carbon Research International Laboratory
which had been established at INR (TPU), faculty of V..
IVichev Pacific Oceanological Institute, Moscow State
University, Shirshov Institute of Oceanology RAS and
students of TPU.

In the course of the expedition, core sampling and
preliminary electromagnetic survey of soils were
conducted in Buor-Khaya Gulf, the Laptev Sea (Fig. 2).
More than 100 gas samples were extracted from sea
floor formation sediments of the Eastern Arctic seas
and analyzed with high accuracy at Utrecht University
(Netherlands) and Polytechnic Institute (Geneva,
Switzerland).

Pyrolytic analysis of frozen samples was carried out
at INR, TPU. Carbon content indicated the significant
impact of the topmost surface vegetation. Besides,
unsaturated hydrocarbons, spirits and acids, typical
for recent sediments, were explored. Hydrocarbons of
petroleum series were also identified in the samples,
which were formed as a result of kerogen breakdown
at significant depths. The obtained results could be
the foundation for further effective exploration of the
Arctic mineral and hydrocarbon resources.

SPACEGEOLOGY

The 21st century poses significant task to the whole
humanity and the Russian Federation, in particular - to
provide a rapid growth of basic natural reserves that
can be economically extracted. High economic and
scientific growth rate stipulates the development of
up-to-date exploration technologies.

Satellite imagery of the Earth (Fig.3) has become the
way to address these challenges. Remote sensing
research enabling the detection and interpretation
of regional geological features to forecast and
explore mineral deposits is one of the most effective
mineral prospecting and exploration technologies.
It is explained by the fact that satellite images allow
geologists to perform effectively the following: to reveal
the regularities of mineral distribution and ore deposit
occurrence in the areas of interface between variously-
oriented lineaments and ring structures having
extensive depth; to allocate dome structure influencing
mineral distribution; to study deep-bedded geological
structures located under thick allochthon basement and
define ore control elements of buried mineral deposits.

Space Geology and Remote Sensing Research Centre
«Kosmogeology» is focused on developing the
technologies to integrate and interpret satellite,
multispectral and radar imagery data in order to
reveal geological features of both ore deposits and
hydrocarbon fields, as well as to provide more effective
mineral prospecting and exploration (Fig 4).

In 2014, the studies concerning the detection of deep
buried geological structure by means of satellite
images, as well as informativity of image spectra
and image multiplication were carried out. The
application of modern space imagery materials to
study geological features of ore and hydrocarbon
deposits of Tomsk Oblast (at a small and medium
scales 1:500000 - 1:50000) was characterized. The

technology to integrate and analyze space imagery
materials in respect to ore and hydrocarbon deposits
in Western and Eastern Siberia.
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Ha 6ase MUIMP TIY npoBeneHbl MMPOAUTUYECKME UC-
CNefoBaHMS 3aMOPOXEHHbIX 06pa3uoB kepHa. Co-
CTaB yrnepofa OAHO3HAYHO YKa3blBAET Ha BKAAL,
BbICLUEM HA3EMHOM pacTUTENbHOCTM. Takke 0ob6Ha-
PY>XeHbl HenpeaenbHble YrMeBOAOPOAbl, CRUPTHI
M KMUCOTbI, KOTOPblE TUMWYHbI A8 COBPEMEHHbIX
ocankoB. Kpome Hux BO Bcex obpasuax obHapy-
XKeHbl YrneBoAopoAbl HedTsHOro pspa, obpaso-
BaBLUMeCS B pe3y/braTe AECTPYKLMM KeporeHa Ha
6onblumnx rnybuHax. [onyyeHHble pesynsTathl 9BAS-
OTCS OCHOBOW Ans 3(PdeKTUBHOrO OCBOEHWUS Heap
ApKTUKW, pa3Bedku U fobblum HedTV M rasa u3 ee
rnybuH B Byayuiem.

KOCMOrEoOJiormnA

B HOBOM cTONETMM Nepep 4enoBeYeCTBOM B LIENOM
n nepen Poccuiickon ®epnepaumeit B 4aCTHOCTU B
0bnact1 0CcBOEHUS Heap BCTana cepbe3Has npobne-
Ma — obecneynTb ObICTPbIA, HO MPU 3TOM 3KOHOMM-
yeckn 3dEKTUBHBIA NPUPOCT 3aNacoB OCHOBHbIX
NpUpOAHbIX pecypcoB. Poct notpebHocTel 3KOHO-
MUKW M TEMMOB Hay4YHO-TEXHWYECKOro nporpecca
TpebyeT ckopeWlero nomMcka HOBEMWMX TEXHOMO-
TMiA pasBenku Heap.

OTBETOM Ha 3TW BbI30BbI CTA/IM UCCIEA0BAHUS CRYT-
HUKOBbIX CHUMKOB Hallel nnaHeTbl. Kocmoreonoru-
yecKkue LMCTAHLMOHHbIE UCCNef0BaHUS reonormye-
CKOTrO CTPOEHUS HeLp C LieNbio NMPOrHO3MPOBaHUS U
MoMCKa MeCTOPOXAEHWI TMONE3HbIX MCKOMAEMbIX,
newndprpoBaHUs reonorMyecknx CTpyKTyp sBis-
t0TCS OAHUM M3 CaMbIX Pecypco3IhdeKTUBHbIX CMo-
cob0B MOMCKa M pa3BeLKM MOME3HbIX UCKOMAEMbIX
Ha TeppuTOpUK NnaHeTbl. OHU NMO3BONSIKOT BbISBASATH
3aKOHOMEPHOCTH pasMeLLeHUs pyaHbIX PaioOHOB U
MECTOPOXAEHUIM B y4yacTKax COMPSKEHWUs pa3Ho-
OpPUEHTUPOBAHHbIX JIMHEAMEHTOB C KO/bLEBbIMU
CTPYKTypaMu, UMetoLLMMK ry6uHHY0 npuposy; 06-

HapyX1BaTb QYaroBble CTPYKTYpbl, OKa3bIBaKOLLME
3aKOHOMEepHOEe BAMUSHWE HA pa3MeLLEeHNe NONe3HbIX
MCKOMAEMbIX; M3y4yaTb TeoNorMyeckoe CTpOeHUe
rny6oKo 3aneraroLimx CTpyKTyp MOA MOLLHbIM Yex-
JIOM a/INIaXTOHHbIX OT/IOXKEHU U BbISBNSATb 3N1EMEH-
Tbl PYAOKOHTPONS NOrpebeHHbIX MECTOPOXKAEHUIA.

Ha 6aze ueHTpa «Kocmoreonorus» WIMP TIMY Be-
[eTcs pa3paboTka TEXHONOMMUIA KOMMIEeKCUPOBaHMS
M aHanu3a MaTepuanoB MYALTUCMEKTPaNbHbIX WU
pafapHbIX KOCMMYECKMX CbEMOK Ans Lenen reo-
NIOTMYECKOr0 M3YYeHUN PYAHbIX U HedTerasosbIX
panoHOB, MOMCKOB U pa3BefKM MECTOPOXAEHMIA NO-
NEe3HbIX MCKOMAEMBIX.

Puc. 4. lpumep obpabomku cnymHUKOB020 CHUMKQ
3eMHol nosepxHocmu

Puc. 3. llpumep cnymHuKo8020 CHUMKA 3eMHOU N08EpXHOCMU
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PURE WATER

In the 20th century the world’s population tripled,
water consumption increased 7 times while domestic
water consumption increased 13 times. Such dramatic
growth led to water scarcity in a big number of countries
all over the world. United Nations report warns that
nowadays one third of the world’s population suffers
from pure water deficiency and less than in 20 years
that will be two thirds of the population [3]. The
problems caused by low water quality are not less
important than water availability, though being paid
less attention to. Bacterial and virus contamination
of both centralized and non-centralized water supply
systems brings risks of diseases, which is especially
related to densely populated areas and areas with
developed industry and agriculture. Our country,
though being rich in water resources, undergoes
changes caused by the ever-present human factor.

Some institutes of TPU study these issues and do both
fundamental and applied research.

The aim of the investigation conducted in IRN is to
discover the basic interaction mechanism in the water-
rock system and to find out the laws of its internal
evolution. The research allows solving a wide scope of
problems: to discover and conserve fresh water sources
as well as to reveal regularities of natural resources
occurrences [4].

New membrane-based technologies of
water deionization (water desalinization and
demineralization) have been developed at the Institute
of High Technology Physics, TPU (Fig. 5). Fundamental
research on water deionization under combined
impact of electrical and magnetic fields (based on
magnetohydrodynamic effect) has been done.

Beam-plasma and radiation technologies have been
developed at the Institute of High Technology Physics

and the Institute of Physics and Technology, TPU, to
decontaminate natural and waste waters and prevent
inflectional and parasitic diseases.

“Institute of water”, TPU, is developing electric impulse
technologies of water treatment for drinking water
supply. Based on the theory of natural and natural-
technical system co-evolution and modern methods
of complex water management, mathematic modeling
of hydro geological and hydrological processes,
principles of complex model development for rational
water resource use have been elaborated. The
principles take into account the interests and needs
of different consumers. The prospects of technological
development in this field are further improvement of
electro impulse, membrane, radiation, beam-plasma
and sorption technologies.
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B 2014 r. npoBeaeHbl MCCNEeROBaHMUS NPOSIBNIEHHO-
CTV TYOMHHBIX CTPYKTYp B MaTepuanax KOCMOCHUM-
KOB M BbIMOMHEHO MCCNefoBaHUE MHDOPMATUBHOCTM
AManasoHoB M MX MynbTUNAMKaumi. [aHbl 0630p u
XapaKTepuCTMKa MCNonb3oBaHMs Matepuanos coBpe-
MEHHbIX KOCMOCHUMKOB MpU U3Yy4YeHUU CTPYKTYp PYA-
HbIX M HedTerasoBbix paloHoOB ToMcKoM 06nacTv B
MEeNKOM u cpefHeM MacwTabe (1:500000 - 1:50000).
Co3paHa TexHOMOMMs KOMNAEKCMPOBAaHMSA M aHanu3a
MaTepMaNoB KOCMUYECKMX CbEMOK MPUMEHWUTENBHO K
PYAHbIM U HedTerasoBbiM palioHaM NPUPOAHbIX YC/10-
BUI 3anagHoi u BoctouHoi Cubupu.

YNCTAA BOOA

B XX B. HaceneHue 3eMHOro LWapa BbIPOC/IO B TpU
pasa. 3a 3T0 Xe nepuof noTpebneHue npecHoM
BO/bl YBEIMUMNIOCH B CEMb Pa3, B TOM YMCJIe HA KOM-
MYHaNbHO-NUTbEBbIE HYX /bl — B 13 pas. [1pn TakoM
pocTe noTpebneHUs CTano pe3ko He XBaTaTb BOAHbIX
pecypcoB B LLleNOM psife perMoHoB Mupa. o faH-
HbiM OOH, okono TpeTn HaceneHuss MUpa MpPOXu-
BAEeT B CTpaHax, CTpagarowwmx oT aeduumta YMCToM
BOZbl, @ MeHee yeM yepe3 20 neT B CTpaHax ¢ aedu-
LMTOM BOAbl OyLeT XuTb [iBe TPETU YenoBeyecTBa.
MNpobnembl KayecTBa BOLbl HE MEHEE CEPbE3HbI, YEM
npobneMbl ee AOCTYNHOCTU, HO UM YLEeNseTcs CpaB-
HWUTENbHO Mano BHUMaHUA. MUKkpobHoe U BUpYCHOE
3arpsisHeHWe NUTbEBOM BOLbl KaK LEHTpPann30BaH-
HOrO, TaK U HELLeHTPaNM30BaHHOIO BOAOCHAOXEHMS
CO343eT pUCK BO3HUMKHOBEHMS 3aboneBaHUit Hace-
nexusi. OcobeHHO 3TO KacaeTcsi ryCTOHACeNneHHbIX
pPaloOHOB M TEPPUTOPUIA KPYMHbIX MPOMBbILLAEHHbIX
NpeanpuaTUii U CenbCKOXO3SMCTBEHHbIX KOMMEK-
coB. Besgecywmit aHTponoreHHbI GakTop MeHsieT
NopsAoK Bellel U B Halel 6oratoi BOAHbIMK pe-
Ccypcamu CTpaHe.

HA BA3E UDBT TINY PA3SPABOTAHbI HOBbIE TEX-
HONOMMXU DEMOHU3ALMU BOAbI (OBECCOJIN-
BAHME, ONMPECHEHWE) HA OCHOBE MEMBPAH-
HbIX TEXHOJIOTUN.

Mo 3TOMy HanNpaB/eHUIo B paMKax Kiactepa pabota-
tOT Cpa3y HEeCKOIbKO MHCTUTYTOB TOMCKOTO NOAUTEX-
HWUYECKOr0 YHMBEPCUTETa, KOTOpble OCYLLECTBASIOT
nccnenoBaHus GyHAAMEHTANbHOTO U NPUKNALAHOIO
XapakTepa.

Tak, B WUIP ocywectengetcs uccnenoBaHue, npu-
3BaHHOE YCTaHOBUTb PYyHAAMEHTasIbHbIE MEXaHU3MbI
B3aMMOJENCTBUS B CMCTEME BOAA — FOpHas nopoaa
M BbISICHUTb 3aKOHOMEPHOCTU ee BHYTPEHHEN 3BO-
nouun. JaHHoe uccnenoBaHue MO3BOMSET peLwunTb
LUMPOKMI KPYr BOMPOCOB: OT MOUCKA U COXPAHEHUS

/|

Puc. 5. AOcopbuyuoHHas ycmaHoska 07151 04UCmKU 8006l

MCTOYHWKOB MPECHOM NUTLEBOW BOAbI O YCTAHOBNE-
HWS 3aKOHOMepHOCTe POPMUPOBAHUA PA3NIUUHBIX
MeCTOpPOXAEHWI NoNe3HbIX MCKonaeMbix [4].

Ha 6ase M®BT TIMY paspaboraHbl HOBble Tex-
HOMorMKM  AenoHusaumn  Boabl (obecconmBaHue,
OMNpecHeHMe) Ha OCHOBE MeMBpPaHHbIX TEXHOMOTUMA.
lNpoBeneHbl dyHOaMeHTanbHble UCCefoBaHMS MO
[enoHu3aumMm BoAbl NpY KOMOBUHMPOBAHHOM BO3-
OEeNCTBUM INEKTPUYECKMX U MArHUTHbIX nonewn (Ha
OCHOBE MarHuUTOrMapoAnHaMmMyeckoro apdexTa).

Ha 6aze ®TU n NOBT pa3paboTaHbl My4yKoBO-Naas-
MeHHble U pagMaLMOHHbIe TEXHONOTMK 0be33apaxu-
BaHWS MPUPOAHBIX U CTOYHbIX BOA, NPEAOTBPaLLato-
LMe BO3HUKHOBEHWNE MHDEKLMOHHbIX, Napa3nTapHbIX
3aboneBaHWi, 3apaXKeHne relbMUHTaMMU.

UHcTuTyT BoAbl TIY pasBuBaeT 3n1eKTPOMMMYNbC-
Hble TEXHOMOrMWM BOAOMOArOTOBKM AN MWUTLEBOrO
BOAOCHabxeHus. PaspabotaHbl NpuHUMMbLI CO34a-
HMS KOMMNNIEKCHbIX MOAeNein (CUCTeM) paLMoHanbHO-
ro MCNONb30BaHMS BOAHbIX PECYPCOB B MHTepecax
notpebutenein Bcex ypoBHEN Ha OCHOBE Pa3BUTUS
TEOPUM KOIBOMKOLMU TMPUPOLHbIX U NPUPOLHO-
TEXHUYECKUX CUCTEM W LUIMPOKOTO MCMOMb30BAHUS
COBPEMEHHBbIX METOLO0B MOJENUPOBAHUS CUCTEM
KOMMJIEKCHOrO  BOAOMO/Ib30BaHUSl, MaTemMaTuye-
CKOr0 MOAENMPOBaHUA TUAPOreoNorMYeckux u rm-
[pONorMyecknx NpoLeccoB. [MaBHble HanpaBAeHUS
TEXHOJIOMMYECKOro pa3BuTUs B 3TOM 0bnactu byaert
NPOUCXOAUTb HAa OCHOBE COBEPLUEHCTBOBAHMS INEK-
TPOMMNYNbCHbIX, MEMOPaHHbIX, PaAUALMOHHBIX,
MY4YKOBO-MJIA3MEHHbIX U COPOLIMOHHbBIX TEXHOOTUIA.

HA BA3E ®TU U UDBT PA3PABOTAHbI NMYYKO-
BO-MNIA3SMEHHbIE U PAODWALMOHHBIE TEXHO-
NNOTNN OBE33APAXMBAHUA NMPUPOOHBIX U
CTO4YHbIX BOA, NMPEAOTBPALLAIOWMNE BO3HUK-
HOBEHWE MH®EKLMOHHBIX, MAPASUTAPHbIX
3ABONEBAHWUN, 3APAXXEHUE TEIbMUHTAMM.
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GREEN CHEMISTRY

Green chemistry has become a cutting-edge research
that drives scientific and economic development of
the world. This is the way to sustainable development
of the society, environmental-friendly technologies
and eradication of poverty. The main goal of green
chemistry is to find the ways to make human activities
(industry, energy resources uses and domestic routine)
more chemically safe and environmental-friendly. All
branches of chemistry are supposed to be ‘green” in
future. TPU considers it one of the main research areas,
since it makes it possible not only to make advanced
scientific investigation in the area, but also to raise
environmental awareness of young specialists.

Aproject “Development of catalytically and biologically
active materials based on nanoparticles of metals” is
being implemented at INR, TPU.

High-efficient catalysts with nanoparticles of gold,
silver and other precious metals have been developed
in the frame of the project. Nano-gold and nano-silver
systems show high catalytic activity in exhaust gas
decontamination and biomass treatment.

Biomass treatment methods are one of the most
important innovative research areas in the developed
countries. Some researchers offer gold catalysts for the
mentioned processes of liquid-phase oxidation. However,
the application of such gold catalysts can hardly
contribute to solving a number of ecological problems.

New methods which are being currently developed
concern gold nanocatalysts synthesis that allows

developing high efficient catalytic systems for
environmental-friendly gas-phase and liquid-phase
oxidation.

Pretest shows that the synthesized products will
have better medical and economical parameters of
analogues made both in our country and abroad.

One of the green chemistry’s research areas is food
safety control. INR is implementing a project that
involves developing testing systems and cholesterol
biosensors (Fig. 6) to control food quality (oils,
fats, margarine). A new biosensor and a method for
cholesterol detection in food have been developed
in the frame of the project. They are characterized by
high sensitivity, portability and can be easily used by a
customer, which makes them outstanding among the
world’s analogues.

In the frame of “Green chemistry” research area, the
scientists at INR have developed a technology to
produce biodegradable polymers and copolymers
with high molecular weight and crystallinity based
on polylactic acid, which are used for products of
regenerative medicine.

Polylactic acid and its copolymers which are not
produced in Russia are widely used for production of
biodegradable materials including medical products.
One of the modern challenges for medical industryis to
create biocompatible and bioresorbable polymers for
regenerative surgery, orthopedics and traumatology to
be gradually replaced by bone and other living tissues
in a body as well as to control drug delivery.
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3EJIEHAA XUMUA

3eneHas XMMus SBNSETCS NPUOPUTETHBIM Hanpase-
HWEM pa3BUTUS HaYKM U SKOHOMMUKM BCEFO MUPaA. ITO
nyTb K YCTOMYMBOMY PA3BUTUIO OOLLECTBA, IKONOMU-
yeckon 6e30MacHOCTM U UCKOpeHeHuto BegHocTy.
OcHOBHas Lenb 3eneHor XMMUKM — nomck HGesomnac-
HbIX C TOYKM 3PEHUS XMMUKU M SKONMOTUM CNocoboB
[leaTenbHOCTM 0bLlecTBa BO BCeX acnekTax, oT npo-
LLeccoB NPOU3BOACTBA M CMOCOOOB MCMONb30BaHMS
3HepropecypcoB A0 cnocoboB BbIMOMHEHUS exe-
[IHEBHOM AoMalHel pabortbl. Npegnonaraercs, uTo
B OymylieM BCS XUMUS CTaHeT 3eneHon. [nsa TIY
3TO Hanpas/eHWe SBNSETCS OAHUM M3 BaXHbIX, T. K.
NO3BONSIET HE TOMbKO 3aHMMATbCS NepefoBbIMU Ha-
YYHbIMU UCCNEAO0BAHMSAMU B AAHHOM 06/1acTH, HO U
NPUBUTb KYNbTYPY 3KONOMMYECKK YUCTOM M besonac-
HOM XUMKUK ByAYLIMM CNeLManucTam.

Ha 6aze UMMP TIY peanusyetca npoekT «Pa3pabot-
Ka KaTanMTMYecKun u BUoNorMyeckn akTMBHbIX MaTe-
pVanoB Ha OCHOBE HAaHOYaCTUL, METANIOBY.

B pamkax naHHOro npoekrta paspaboTaHbl BbICOKO-
3bdeKTMBHbIE KaTanM3aTopbl, cofepXKaliye HaHo-
4yacTuubl 30M10Ta, cepebpa M apyrux 61aropoaHbIx
MeTannoB. HaHo30M10Tble M HaHOCcepebpsHble cucTe-
Mbl MPOSIBASIOT BbICOKYI KaTaJUTUYECKY aKTWB-
HOCTb B Mnpoueccax 06e3BpexmnBaHUs TOKCMYHBIX
rasoBbiX BbI6pOCOB M nepepaboTkn Bruomacchl.

B pa3BuTbIX MpPOMBbILWLNEHHbIX CTPaHax MpoLecch
nepepaboTkn BMOMacChl SABASKOTCS OAHUM U3 BaX-
HEeMWNX WHHOBALMOHHBIX HanpaBneHun. Panom

uccnepoBartenen ang YKa3aHHbIX MpPOLEeCcCcoB Xua-
K0¢)33HOF0 OKUCNEHNA NpennoXeHbl 30/10Tbl€ KaTa-

e
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OCHOBHAf LENb 3ENEHOW XMMUU - NOUCK
BE3OMACHbIX C TOYKWU 3PEHUA XUMUN U KO-
NornMn CNoCos0B AEATE/NIBHOCTU OBLLECTBA
BO BCEX ACIMEKTAX,O0T NPOLLECCOB NPOU3BOA-
CTBA U CNTOCOBOB MUCMNOJIb30BAHUSA SHEPIO-
PECYPCOB 00 CNOCOBOB BbIMOJIHEHUA EXE-
AHEBHOW L OMALLHEN PABOTbI.

.

.‘ JinDAPATOPHBIA CTEHA “NOTOK”
< >

nu3atopbl. O4HAKO 30/10Tble KaTanu3aTopbl UMEKT U
psia npobreM, KOTOpble MOKa He PeLLeHbI.

PaBpa6aTbIBBEMbIe HOBbl€é METoAbl CMHTE3a HaHO-
30/10TbIX KaTanM3aTOpPOB MO3BONAT MOJYYUTb Bbl-
COKOBde)eKTMBHbIe KaTanntnyeckme cCucteMbl On4
JKOJIOrMYeCckn BaXKHbIX MpoLeccoB ra3oq)a3Horo n
)KMLI,KOCIJaBHOFO OKncneHus.

JIABOPATOPHAA

4
>
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B pamMkax gaHHOro npoekrta pa3paboTaHbl BbICOKO-
3 deKkTMBHbIE MpenapaThbl, COLepXKaluue HaHouva-
CTMUbl MeTannoB (cepebpa, 3010Ta) B pasfiMyuHbIX
cpenax (TBepAbli HOCUTENb, BOAHbBIV PacTBOp, refb,
kpem). Cepebpoconepxalle npenapatbl 06n1aaatoT
BbICOKOM OaKTEpPULMIAHOW, aHTUBUPYCHOW U MPOTU-
BOrPMOKOBOM aKTMBHOCTBIO, TOFAA KaK HaHO3050-
Tble CUCTEMbI MPOSBASIOT BbICOKYH KATaIUTUYECKYH
aKTMBHOCTb B NpoLieccax 06e3BpexmnBaHns TOKCUY-
HbIX ra30BbiX BbIOPOCOB 1 NepepaboTkm GUOMACChI.
MpenBapuUTeNbHbIM aHaNM3 MNOKa3bIBAET, YTO CUHTE-
3upyeMmble npenapatbl NPEeBbICAT N0 OCHOBHbLIM Me-
OVULMHCKMM UM 3KOHOMMUYECKMM XapakKTepuUCTUKaM
OTeYyeCcTBEHHbIe U 3apybexHble aHanoru.

OnHWMM U3 HanpaBneHwWi 3eNeHON XMMUKU 9BNSETCS
KOHTPOJb 33 6€30MaCHOCTbI MULLEBLIX NMPOAYKTOB.
Ha 6a3e UIMP peanusyetcs npoekT no paspaboTke
M CO30aHUI0 TecT-cucTeMbl M BUMOCEHCOpa Ha Xo-
NecTepuH Ans KOHTPONS KavyecTBa MULLEBbLIX MPO-
[YKTOB (Macna, XXupbl, MaprapuHsbl). B pamkax npo-
eKTa pa3paboTaHbl HOBbI BUOCEHCOP U MeToAMKaA
onpefeneHus xonectepuHa B NULLEBbLIX NPOAYKTaX,
OT/IMYAKOLLMECS BbICOKOM UYYBCTBUTENBHOCTHIO, IKC-
NPeCcCHOCTb, MOBUIBHOCTBIO, BO3MOXHOCTbKO NMpU-
MEHEHUs UHAMBUAYaNbHO, 6e3 nabopaTopHbIX yC-
NIOBUM, YTO NPEBOCXOAMUT MUPOBbIE AHANOTW.

Puc. 6. buoceHcop Ha xonecmepuH

B pamkax HampasneHus «3eneHas Xxumus» Ha base
NIMP peannsyeTcs Takxke NPOEKT Mo pa3paboTke Tex-
HONOMMI CO34aHMs BUOopasiaraeMbix NOIMMEPOB.

MNonnMonoyHas KMCIoTa U ee CONOAMMEPbI, KOTOpble
He npousBonsaTcs B P®, oTHocatca k rpynne 6uo-
pasnaraembiX NOMMEPOB, LUIMPOKO MUCMONb3yeMbIX B
NpOU3BOACTBE U3AENNUIA MEAMULMHCKOrO Ha3HaYeHUs
n buoperpagmpyembix matepuanos. OgHa U3 cyule-
CTBYIOLLMX NPO6NEM B COBPEMEHHON MeLMLMHE — 3TO
co3faHue HMOCOBMECTUMbIX U Brope3opbupyeMbix

NMPEABAPUTENbHbIA AHANU3 TMNOKA3bIBAET,
YTO CMHTE3UPYEMbBIE MPEMAPATbI NMPEBbICAT
no OCHOBHbIM MEAMLUMHCKMUM U 3KOHOMMHU-
YECKMM XAPAKTEPUCTUKAM OTEYECTBEHHbIE
M 3APYBEXXHBIE AHANIOTW.

MOJMMEPOB, U3ENMS U3 KOTOPbIX UCMOMb3YHOTCS NpU
Pa3NMUYHbIX pereHepaTMBHbIX Onepaumsx B XUpyp-
MK, OPTONEAMM, TPAaBMATONOMMM U MOTYT MOCTENEHHO
3aMEHATLCS B OpraHW3Me KOCTHOM WK APYroM Xu-
BOM TKaHbH0. TaK)Ke UX MPUMEHSIOT ANS1 KOHTPONMPY-
€MOI [OCTaBKM NIEKAPCTB.

Ha 6ase UIMP pa3pabotaHa TeXHONOrMS CO34aHUS
6uopasnaraemMbix MONMMEPOB M COMOJMMEPOB C
60nbLIOK MONEKYNSPHOWM MAaCcCOM U KPUCTaNINYHO-
CTblO Ha OCHOBE MOJIMMOMIOYHOM KMCIOTbI, KOTOPbIE
UCMONb3YIOTCS ANS U3rOTOBNEHUS U3LENuii ons pe-
reHepaTMBHOM MeAMLMHbI.

Bce peanusyembie HanpaBneHus knactepa «Pecyp-
Cbl MNAHETbI» COBMAAAKT C MUPOBLIMU TEHOEHLM-
MW Pa3BUTUS HAYKM U TEXHWKM, B KaKOM-TO Mepe
SBNSIOTCS YHUKANbHbIMU M aKTMBHO CMOCOOCTBYHOT
MOBbILEHWIO KOHKypeHTocnocobHoctu TI1Y kak Be-
[lyllero yHMBepcuTeTa MmMpa B 061aCTu HayYHbIX UC-
CcnefoBaHMi U B MOATOTOBKE CMELManncToB.
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B pamkax NporpamMmmbl NOBbILIEHUS] KOHKYPEHTOCNOCOGHOCTU Cpeay Beaylmx Hay4yHO-06pa3oBaTe/ibHbIX
LeHTpoB Mupa (BUY), paccmatpuBas 3Hepros(ppeKTMBHOCTb KaK HEOTHEMIEMO CYLLIHOCTHYHO YacTb pecyp-
€03 PeKTUBHOCTH, DHepreTHueckuii MHCTUTYT TIY B pamKax Knacrepa «YcTolMuMBas SHepreTMka» passu-
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RESOURCE EFFICIENT
TECHNOLOGIES IN THE USE
OF ENERGY SOURCES

VALERIY ZAVYALOV

Doctor of Technical Sciences, Associate Professor,
Director of TPU Institute of Power Engineering

The TPU Institute of Power Engineering develops a range of directions in the framework of “Sustainable

Energy” cluster.

HYBRID MODELING
IN POWER

ENGINEERING

The analysis of current network
operation including the functioning
of devices and FACTS systems
needs special modeling which will
ensure the solution of different
tasks fundamental for efficient
management of smart energy
systems with adaptive active
networks (rus. abbr. [EAAS).

Inparticular,itisnecessarytoanalyze
the dynamic influence of FACTS
devices on quasi steady conditions
and emergency conditions of IEAAS
as well as to develop optimal
algorithms for local and systemic
control of continual FACTS devices
management that will provide safe
and effective functioning of IEAAS
under various quasi steady and
transient normal, emergency, post-
emergency conditions and during
their operation.

Mathematical modeling serves as
the principal method of getting
information to solve the indicated
problems.

Through the modeling of IEAAS,
the mathematical models are
significantly simplified and the
problem specification is limited.
As a result, the completeness
and reliability of information are

reduced. Using this information
leads to malfunction of the whole
process: in projecting, maintenance
of power supplyand energysystems.
It also results in project mistakes
as well as in incorrect or non-
optimal settings of relay protection
devices and technological
automatic machinery. It obstructs
the work of operating personnel,
gives incorrect assessment of
working conditions for machinery,
distributing network in general
and, in particular, it doesn’t allow
the resource efficiency regimes to
be formed and maintained with
minimum energy waste.

simulator
Institute of

real time
in TPU

Hybrid
developed

Power Engineering realizes the
elimination of such simplifications
and limitations that occur during
the modeling of energy systems.

It is proved by research conducted
in the framework of pilot project
on creating smart energy cluster
“Elgaugol”™ held by “FSK EES OAQ”
(OJSK).

As a result of tests conducted on
the basis of VMK RV EES, it turned
out well to form optimal settings of
AASOU (Adaptive automatic system
of optimal voltage and reactive
power control) and to secure the
decrease of energy losses by more
than 5% in comparison with the
figures in project.
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BPULOHC
JIMPOBA

CoBpeMeHHble MWpOBble TpeHApI,
HanpaB/iEHHblE Ha WHTENneKTy-
ann3auMI0 IHEeprocucTeM U BHe-
ApeHue yCTPOWCTB r’MbKoro ynpas-
nenns mx napametpamu (FACTS),
penailt  npobnemy  nonyyenus
MONHOM W [OCTOBEPHON WHbOP-
MauumM 0 npoueccax B obopyno-
BaHMM U SHEprocmcTeMax B LLeIOM
KpanHe akTyanbHOW. [1ns aHanu3a
PEXMMOB paboTbl 3N1EKTPUYECKOM
CeTM C y4yeToM (YHKLMOHMPOBA-
Hua ycTporctB u cuctem FACTS
HeobXOAMMbl CpeacTBa MOAenw-
poBaHus, obecneyuBalowme pe-
WweHue psga 3adad, NpuHLMNK-
anbHO BaXHbIX AN5 3hHEKTUBHOIO
YNpaBNeHNUs MHTENNEKTYaNbHbIMMU
3HeprocucTeMamMM € aKTMBHO-
apantuBHbiMU ceTamu (MIAAQC).

COBPEMEHHBIE MUPOBDIE
TPEHAbI, HAMPABJIEHHbIE
HA  UHTENNEKTYANU3ALMUIO
SHEPTOCUCTEM U BHEOPEHHUE
YCTPOWCTB T'MBKOIO YMNPAB-
NEHNA UX NAPAMETPAMMU
(FACTS), OENAKOT MPOBNEMY
NOJIYYEHUA NONHOW U [1O-
CTOBEPHOW  MH®OPMALMUU
O MPOLECCAX B OBOPYLOBA-
HUU U SHEPTOCUCTEMAX B
LLEJIOM KPAMHE AKTYANIbHOW.

B yactHocTw, 310 HeobXx0AMMO ANs
aHanu3a AMHAMUYEeCcKoro B/M-
SHUS  MPUMEHSEMbIX YCTPOWCTB
FACTS Ha kBa3suycTaHOBMBLUMECS
M aBapuiiHble pexumbl MSAAC,
a Takke Ang pa3paboTkuM OnTu-
MaslbHbIX aNrOpUTMOB JIOKasb-
HOTO M CMUCTEMHOTO YMpaBieHus
HenpepbiBHbIM perynMpoBaHueM
yctporcte  FACTS, obecneunBa-
IOLWMX HajexHoe U 3Heprosd-
(deKkTUBHOE QYHKLMOHMPOBaHME
M3AAC npu BCEBO3MOXHbIX KBa-
3MYCTaHOBMBLUMXC WU MEPEXOA-
HbIX HOPMAasbHbIX, aBapWMHbIX
M MOCNeaBapuiHbIX PexuMmax u
npoueccax ux pabortbl.

BBuay HemonmyctTMMOCTM HaTyp-
HbIX 3KCMEPUMEHTOB B 3Hepro-
cucTeMax M HEBO3MOXHOCTU WX
MOJIHOLLEHHOTO dusmyeckoro
MOLENMPOBAHUS M3-3a 4pe3Bbl-
YalHOW C/IOXKHOCTU  OCHOBHbIM
nyTeM nonyyeHus uHdopmauum
LNS pelleHns yKasaHHbIX 3aaay
CNYXWUT MaTeMaTuyeckoe Mmope-
nupoBaHue. MonHoTa, focToBeEp-
HOCTb M ONEepaTMBHOCTb TAKOro
noaxofa 3aBUCUT OT ABYX (ak-
TOopoB. Bo-nepBbix, OT agekBat-
HOCTM NMPUMEHSIEMbIX MaTeMaTu-
UeckMx Momenei o6opyaoBaHma,
COOTBETCTBEHHO, 3NEKTPUYECKO-
ro paoHa B uenom. Bo-BTopbix,
OT CMOCOBHOCTM MCMOMb3yeMbIX
CpencTB pelueHus peanu3oBbl-
BaTb €ro ¢ Heob6XxoAMMOM TOUHO-
CTbH0 M OMEPaTUBHOCTHHO.

Teopust 1 MHOTONETHAS MPaKTUKA
MCnosb3yemblx B HacTosLiee Bpe-
Ms ONS peleHns 0603HaYeHHbIX
33434 CpeacTs, METOAMYEeCcKOM
OCHOBOM KOTOPbIX ABASIOTCA METO-
Abl YACNEHHOTO MHTErpMpOBaHMS
AnMpdepeHUManbHbIX YpaBHEHUN,
MOKa3bIBaIoOT, YTO B paMKax AaHHO-
ro MoAxofa yKasaHHas COBOKYM-
HOCTb (DaKTOpOB MPOTMBOPEYMBA
1 B HY)XHOM Mepe NPUHLMNMUANBHO
Hepeanusyema. [1o3ToMy npu mo-
penvpoBanun MIAAC npumens-
I0TCS  3HAYMTENbHblE YMPOLLEHMS
MaTeMaTU4yecknx Mogenen u orpa-
HWYEHWUS YCNOBUM WX peLIeHMs,
BCNEACTBME YEro TepseTcs nonHo-
Ta M JOCTOBEPHOCTb MH(OPMALIMK.
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Mcnonb3oBaHWe nony4yeHHOW Ta-
KuM obpasom nHdopmaumm Beaet
K 6010 No BCEW LienoyKe: Npu npo-
€KTUPOBaHMM, 3KCMIyaTaLun cu-
CTeMbl 31eKTpocHabxeHns n 33C;
CNYXXMUT  MPUYUHOMA  MPOEKTHbIX
OWKNOOK, HENPABUbHBIX WU He-
ONMTUMaJIbHbIX HACTPOeK CpencTs
penemHon 3aluTbl, TEXHONOIM-
4eckoh M NpOTMBOABAPUIMHOM
aBTOMATUKK; MelaeT AenCTBUSM
onepaTMBHOIO M 0b6CyXMBaloLLE-
ro nepcoHana; Aaet owunboyHble
OLEHKM YCNOBMI paboTtbl 060-
PYAOBaHMWS, pacnpeaenuTenbHon
CeTu B LeSIOM U, B YACTHOCTU, He
nosgonsier GopMMpoBaTb M obe-
cneynBatb 3HEProadeKTUBHbIE
peXuMbl C MUHUMaJbHbIMK MOTe-
PAMU 3N1EKTPO3HEPTUN U T. A,

BcepexuMmHbIi - MonenvpytoLmii
KOMMAEKC PpeanbHOro BpEeMEeHU
3/1eKTPOIHEPreTUYECKMX CUCTEM
(BMK PB 33C), pa3paboTaHHbiit
B DHEpreTMYeckOM WHCTUTYTE
TITY, no3BONSIET UCKNKYUTb Ha-
3BaHHblE OrPaHWYEHUS U YyNpo-
LeHns, Ucnonb3yemble Npu Mo-
[ennMpoBaHmm 3HeprocucTem.
YHMKanbHble CBOMCTBA M BO3-
MOXHOCTM KOMMAeKca AgenakT
€ro afeKBaTHbIM WMHCTPYMEHTOM
[ONS peleHns NpuBeaeHHbIX 3a-
fay. [loka3aTenbCTBOM TOMY CAy-
XaT pe3ynbTaThl UCCNEef0BaHUM,
NoMy4YeHHble B paMKax MWUIOTHO-
ro npoekta OAO «®CK E3C» no
CO3[aHMI0  MHTENNEeKTyanbHOro
3Heprokiacrepa «2nbrayrosb».

‘ {20 AD.ATA W) .
WAL TAN
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TPU Institute of Power Engineering
conductsahugerange of researches
in the field of energy efficient
schemes for autonomous hybrid
systems of power supply with the
use of sustainable energy sources.
They display complex solution
of choosing the most rational
capacity and the type of electric
power station, give calculations of
power consumption by farms and
domestic consumers as well as the
showings of economic efficiency
for electrotechnical decentralized
supply complex. Real projects on
implementation of decentralized
power supply schemes are realized
in Tomsk region and in the Sakha
Republic (Yakutia).

Atthe present moment two projects
are approved to be realized: “Wind
and solar power plant with the
capacity of 25 kW for autonomous
power supply in Alataevo village
(Parabelsky District, the Tomsk
region)” and “Wind and Diesel
power plant with the capacity of
100 kW for autonomous power

supply in Novonikolskoe village
(Alexandrovsky District, the Tomsk
region)”.

In 2014 the group of developers
from  “Tomskteploproekt  ZAO”
(Close  Joint-Stock ~ Company)
including Vitaliy Dmitrienko, a
TPU postgraduate student, worked
out a project called “Construction
of photoelectric power plant in
Bagatay village, Verkhoyansky ulus,
the Sakha Republic (Yakutia)” by
request of “RusGidro OAQ” (QJSK).

The capacity of the projected
power plant is 1 MW. Today it is
one of a few power plants in Russia
which uses solar energy.

RESOURCE
EFFICIENT

GENERATION

The project “Conduction of applied
research and experimental
developments aimed at creation of
solid fuel gasification stations for
power engineering and industry”
is realized by a scientific group of
the Department of Nuclear and
Thermal Power Plants, TPU.

One of the first noticeable results of
the project will be the elaboration
of gas generation stations for coal

gasification. Such stations could be
built into the technological cycle of
heat generating plants. The refined
energy gas derived such way will
be used instead of natural gas and
diesel oil.

Research as well as creation of
scientific and technical foundation
for using solid fuels in perspective
gas generating plants is an actual
task aimed at solving such global
problems as the resource efficiency
of active power engineering units
and ones being modernized as well
astheminimization of antropogenic
influence on environment.

The achieved results will serve
as the foundation to create new
gas generation plants as well as
to elaborate new compositions
of solid fuels, to optimize the
processes of their gasification and
combustion in energy-power units
used in fuel and energy industry.

The scientific novelty will be
the feature of new constructive
and technological decisions for
experimental examples of gas
generating units for furnace and
direct-flow-vortex gasification
of coal-water suspension (CWS)
with the derivation of refined
energy gas. This should be the
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Tak, Ha 6a3e BMK PB 33C cos-
[aHa MporpaMMHo-annapartHas
nnathopma AN TECTUPOBAHMUS U
HacTpoMKku paspabaTbiBaeMoi B
npoekTe afanTMBHOW aBTOMAaTK-
4eckoM CUCTeMbl OMTMMANbHOIO
ynpaBneHuss W perynmpoBaHus
HanpsXKeHUS U peaKTUBHOW MOLL-
HocTtv (AACQY), koTopas B 3aBUCH-
MOCTM OT PeXMMHbIX NapaMeTpoB
B MIAAC pomkHa nopaepxuBatb
HOPMAaTMBHbIV YPOBEHb HaMps-
XXEHWS BO BCEM 3Heprokiacrepe
«3nbrayronb». Knacrep BK/oYa-
eT B cebq yeTblpe MOACTAHLMM U
CeTU BbLICOKOTO HaMpshKeHus oc-
HOBHOro noTpebuTens - ropHo-
nobbiBatoLLero komMbuHaTa.

B pesynbrate mpoBefeHHbIX Ha
BMK PB 33C TectoB ymanocb
chopmupoBaTh  ONTUManbHble
HacTpoviku AACOY u obecneuutb
CHUXEHME MOoTepb 3/EKTPO3Hep-
rum 6onee yem Ha 5 % no cpas-
HEHMIO C NPOEKTHbIMU 3HAUEHUS-
mMu. PaboTta BbiNonHEHa rpynnon
Hay4YHO-MCCNeaoBaTENbCKOM
nabopatopuu  MOAENUPOBAHUS
3NeKTPO3HEpPreTMYeCckMX CUCTEM
(HW1 M33C), 3aBenmyiowmn -
K.T. H., goueHT A.O. CynaiimaHoB.

ci i, IIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

PEANIbHBIE NPOEKTbI MO NPUMEHEHUIO CXEM OELLEHTPAJIN30-
BAHHOIO 3NIEKTPOCHABXXEHMA PEAJIN30BAHbI B 1IBYX PETNO-
HAX: TOMCKOM OBJIACTU U PECNYBJ/IUKE CAXA (AKYTHS).
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Bonbwon 610K wccnenoBaHWiA
BeAeT JHepreTMYeckuin UHCTUTYT
B 4acTu 3HeprosddeKTUBHbIX
CXeM TUOPUAHBIX ABTOHOMHBbIX
CUCTEM  3NEKTPOCHAbXeHus ¢
npUMeHeHMeM BO30OHOBASEMbIX
MCTOYHMKOB 3Heprun. Pesynb-
TaTbl 0606LWeHbl B MOHOrpadu-
ax  «Kapactp BO3MOXHOCTeW»,
«Bo3obHoBNSIEMas 3HepreTuka B
[EeLeHTPaNM30BaHHOM 31eKTpO-
CHaBXEHUU» U LpYIUX.

B 3Tux M MHOrMx Apyrux pa-
60Tax NpencTaBneH OMbIT KOM-
MIEKCHOro  pelleHus  3afauu

ez »
_IIIIIIIIIIIIIIIIllIIIIIIIIIIIIlIIIIII“ :

Puc. 1. BcepewumHbili Modenupytowuli KoMmnaekc peansHo2o epemeHu 33C
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BbIOOpa pauMOHaNbHOW MoLy-
HOCTM M TWMa 3NEKTPOCTaHLMHM,
npvBeAeHbl pacyeTbl rpaduKos
3HepronoTpebneHns  TUMNOBbLIX
CeNbCKOXO3AMCTBEHHBIX W Obl-
TOBbIX MoTpebuTenen snekTpo-
3Heprumn, a TaKxke mnokasaTenu
3KOHOMMYeckon 3hdEKTUBHO-
CTU CO3[aHWs 3NeKTpoTexHuYe-
CKOro KOMIM/eKca AeueHTpanu-
30BaHHOMO CHaBXeHUS C y4eToM
XapakTepucTUK BETPOBbIX, CON-
HEeYHbIX W TMOPOPecypcoB, KO-
TOpbIMM 06M1afaeT KOHKPETHbIN
paroH Tepputopun Akytum, Cu-
6upm nnmn CaxanuHa.

PeanbHble NpoekTbl N0 NpUMeHe-
HUIO CXeM AELEeHTPann30BaHHO-
ro 31eKTpoCcHabXeHus peanuso-
BaHbl B ABYX pernoHax: ToMCKoM
obnactv u  Pecnybnuke Caxa
(SkyTmns). B yactn «TOMCKMX Npo-
ekToB» Kadegpa 31eKTpocHab-
XEHWUS MPOMbILUNEHHbIX TMpea-
npuatuii (3MM) nonyumna nBa
MONOXMUTENbHbIX  3aK/IUYEHUS
roCynapCTBEHHOM 3KCMEPTU3bl Ha
NMPOEKTHYI LOKyMeHTaLMio, CMe-
Ty U pe3ynbTaTbl WMHXKEHEPHbIX
M3bICKaHWM MO ABYM 0ObekTam
KanwWTanbHOro CTPOMUTENbCTBA.

JTOMy npeALwecTBOBan 3Tan, Kor-
na 6biam cobpaHsbl, CMCTEMATU3K-
pOBaHbIl, M3y4eHbl AaHHbIE MO BO3-
0bHOB/NSIEMbIM  3HEpropecypcam
TomckoW obnactn. PesynbraThl
uccnenoBaHuin 6binyM MpencTas-
neHbl npodeccopom b.B. Jlykytu-
HbIM, goueHTamu W.0. Mypasne-
BbIM, M.A. CypKoBbIM B MHCTUTYTE
duHaHcoBoro aHanusa (ToMmck) u
NpoLAN NyBANYHYIO 3aLuTY.

HanpasneHwe nposeneHHOro uc-
cnenoBaHUA: U3ydeHUe NoTeHun-
azla UCMNOJIb30BaHUA COJTHEYHDbIX,
BOAHbIX W BETPOBbIX PECypCcOB
Tepputopun. NpeameT: NoTeHUU-
a/lbHbl€é BO3MOXHOCTU WUHTErpa-
LMK pecypcoB BO306HOBISEMON
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start of development work to
create competitive apparatus for
combined-cycle power units (CCPU)
with the capacity of 16-25 MW.

Within three years they expect to
achieve first results - in form of
active technological units of solid
fuel gasification which will be
assembled and launched on the
basis of one Russian thermoelectric
power station.
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The orientation of this project is
to develop the fundamental ideas
in the modern theory of heat and
mass transfer during ignition of
condensed substances as well as to
elaborate the scientific foundation
for the theory of resource efficient
and safe initiation of solid, liquid,
gellike and other high-energy
materials ~ combustion  using
local sources with limited power
intensity such as small-size hot
metal particles.

The experimental methods to study
the reqularities in the processes
of heat and mass transfer in gas
medium during combustion of gas
fuels by local sources with limited
power intensity are developed.

Possible mechanisms and
conditions for combustion of many
solid, liquid, gellike and dispersed
condensed substances by local
heating are determined.

Prognostic models that permit to
calculate necessary and sufficient
conditions for efficient combustion

of gellike fuel, mix fuels and
dispersed coal in specialized units
and power plants are created.

The results of operations can be
used in the development of efficient
technologies for initiation of high-
energy materials (solid, liquid and
gellike ones) combustion by low-
calorie energy sources. These results
allow steady combustion of different
fuels to be achieved. Furthermore,
the power inputs will be a great
deal lower (to 30%) in comparison
with current technologies.

INCREASE OF THE
HEAT ENERGY

TRANSFER
EFFICIENCY

The project of the power supply
scheme for the city of Tomsk was
initiated after the release of the
RF Governmental Resolution of
22.02.2012 Ne154 “Requirements
to the power supply schemes, to
the procedure of their development
and approval”. The conduction
of research and development
work was ordered by the city
administration.

The electronic model of power
supply system in Tomsk is realized
in the geoinformational system
(GIS)Zuluandincludesinformation
about elements of power supply
system. It is designed to fulfill
heat and hydraulic calculations,
to model the changeover and to
plot the piezometric charts. One
part of the electronic model is a
software complex to calculate the
reliability.

The electronic model realized
using the domestically produced
software complex “Zulu Thermo
7.0” makes it possible to carry out
the hydraulic calculation of ringed
heating systems and to calculate
the heat energy balance among
the consumers who were cut off
the heat supply system in case if
some section of heating system is
damaged etc.

One component of the electronic
model is the program of reliability
calculation. It permits to calculate
the indices of power supply
reliability, to form the walkway
of the heat-transfer agent to an
arbitrarily chosen consumer with
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3HEepreTMkM C CMCTEMAMM AeLleH-
TPaZM30BaHHOrO  3N1EKTPOCHAb-
eHus ToMckol obnactu.

B xome wuccnepoBaHusa rpynna
npoaHanM3MpoBana MacCMB AaH-
HbIX, MOMYYEHHbIX B pe3y/bTaTe
MOHWTOPMHIA rMapo- BETPOBOM U
COMTHEYHOW aKTUBHOCTEW M B Npu-
BA3KE K HMM MoOKasasna NoTeHuUm-
aNn MOLHOCTEN, KOTOpPble MOXHO
MOAYYUTb MAKOCOM K TOMY, YTO Bbl-
pabaTbiBaOT AENCTBYHOLWIME OM-
3€e/1bHble 3NEeKTPOCTaHLMM.

B Hactoqwee BpeMs NpoOeKTh
«BeTpo-conHeyHas 3NeKTpo-
CTaHUMs MolHocTblo 25 KBT ong
ABTOHOMHOIO  3/1E€KTpOCHabxe-
HMa c. AnataeBo [lapabenbcko-
ro pavoHa ToMckoi obnactu» u
«BeTpo-amnsenpHas anekTpocTaH-
umsa moluHoctbto 100 kBT ons as-
TOHOMHOIO  3JIEKTPOCHAOXEHMS
c. HoBoHukonbckoe AnekcaH-
[LpOBCKOro paroHa Tomckoi 06-
NTACTU» NPUHSATBI K peanu3aumm.

B 2014 ropy no 3aka3y OAO «Pyc-
[uppo» rpynnoi pa3paboTynkos
3A0 «ToMcKTennonpoekT», B CO-
CTaBe KOTOpow paboTtan acnu-
paHT nepBoro roga obyyeHus
kadegpbl IMMN Butanuin Omu-
TPUEHKO, MNOArOTOBNEH MpPOEKT
«CTpountenbctBo HOTO3NEKTPUYE-
CKOM CTaHuMK B nocenke bataran
BepxosiHckoro ynyca Pecny6nunku
Caxa (Skytus)».

MowHoCcTb NpOEKTUPYEMOVli CTaH-
umm coctasnsetr 1 MBT, u Ha ce-
rogHa 3TO OA4HA U3 HEMHOrux
aneKTpocTaHumit Poccum eguHmny-
HOM MOLLHOCTU, UCMOMb3YIOLUX
3Heprui ConHua.

NpoekTbl M nccnenoBaHus, Npose-
[eHHble Ha TeppuTopuu TOMCKOW
0bnacTu 1 B SIkyTum, BbINOMHEHbI C
npuBAeYeHneM CTyAEeHTOB M acnu-
PaHTOB ABYMSl HAy4HbIMM rpynna-
mu kadenpol MM B cocTase: 3a-
Beaylowmi kadbeapor npodeccop
B.B. JlykyTvH (Hay4HbI pyKOBO-
outens), noueHtsl M.0. Mypagnes,
M.A. Cypkos; poueHT C.I. ObyxoB,
noueHT N.A. [nOoTHUKOB.

PCOIODEKTUBHASA

PALUSA

Mpoekr «MpoBeaeHne npuknaa-
HbIX HAy4HbIX WCCNENOBaHUA U
3KCMEepUMEHTaNbHbIX paspaboTok
C LeNbl0 CO3AaHMSA YCTAaHOBOK ra-
3UdMKaLMKM TBEpAbIX TOMIMB ASiS
SHEpreTMKU W NPOMBILIEHHOCTU»
peanusyeT HayuHbli1 KOJUIEKTMB
Kacdeapbl aTOMHbIX M TEMIOBbIX
anekTpocTaHuuii (ATIC) dHepreTu-
4eCcKOro MHCTUTYTA, Hay4Hbli PyKo-
BOAMTENb NPOEKTa - JOKTOp Tex-
Huueckmx Hayk 10.C. BopoBuKoB.

10.C. boposukos

MNMopfepxka JAHHOTO Hampasne-
HWUS UCCnefoBaHWi Oblna nony-
YyeHa ellle B paMKax BbIMONHEHUS
NpOrpamMmbl MOBbILIEHUS KOHKY-
peHTocnocobHocTn TI1Y, ceiuac
LNS peanu3auMu 3TOM UOEU B
nonHoM dopMmaTe CO34aHbl Bce
npeanocbinku. lpeaycMoTpeHo
rocygapcrBeHHoe  UHAHCUPO-
BaHMe npoekTta no OLI Ha Tpwm
roga B pasmepe 100 mnH py6. B
rog. Ewe 151 mnH py6. BHebOA-
YKETHOro COPUHAHCMPOBAHUS 33
BeCb Nepuon MOCTYyNWUT OT WH-
LyCTpUANbHOro napTHepa npo-
ekta - DoHAa NOAAEpPXKU Ha-
YUYHOM, HaAYYHO-TEXHWYECKOW W
MHHOBALMOHHOM  [1eATeNIbHOCTH
«JHeprus 6e3 rpaHuLy.

@oHA  yypexaeH  KoMnaHuen
«MHTep PAO». ConcnonHutensmu
NpoeKkTa CO CBOUMMW UHTeNNekK-
TyanbHbIMU U TEXHUYECKUMMU pe-
CypCaMu BbICTYNAKT [1BE XOPOLIO
U3BECTHblEe B NPOdECCUOHANBHBIX
kpyrax opranusauum: OAO «Bce-
POCCUMMCKMIA  TeNNOTEXHUYECKUM
nuctuty™ 1 3A0 «Komnomalwu-
T3K» (Mockga).

OZHUM M3 MepBbIX U OLLYTUMBIX
pe3ynbTaToB  MpoOeKTa  CTaHeT
pa3paboTka ras3oreHepaTopHbIX
YCTaHOBOK MO rasudukaumm yrs,
KOTOpble MOXHO BCTpavMBaTb B
TEXHONOTMYECKUI UMKN  Tenno-
reHepupyLWnx npeanpusaTui.
[MonyyeHHbIM OYMLLEHHbIA 3HEp-
reTMYecKui ras HamaeT npMMeHe-
HME BMEeCTO MPWMPOLHOro rasa u
OV3EeNbHOro TOMAMBa.

MccnenoBaHusa 1 cospaHue Ha-
YYHO-TEXHUYECKMX OCHOB Mpw-
MeHEeHWq TBepAbIX TOMNAMB B Nep-
CNEKTUBHbIX a30reHepaTopHbIX
YCTaHOBKaX $IBNSIETCA aKTyanb-
HOW 3ajayei, HanpaBNeHHOM Ha
pelleHMe MUpOBbLIX MpobneMm B
06nacTM MOBbIWEHUS pecypco-
3QHEKTUBHOCTM  AENCTBYOLWMX
U MOLEPHM3UPYEMbIX O0OBEKTOB
3HepreTuku, CHUXKEHUS aHTPOMo-
FreHHOro BO3[EMCTBUS Ha OKpYy-
Xarolyto cpeay.

nOﬂyHEHHbIe pe3ynbratbl NocCny-
»KaT OCHOBOW AJ19 CO34aHUS HOBbIX
ra30reHepaTopHbIX YCTAHOBOK, a
TaKXe pa3pa60TKM HOBbIX KOM-
no3unummn TBEPAbIX TOM/INB, ONTU-
MU3auun npoueccoB uUx razmcbm-
Kaunn, ropeHna B SHEPTOCUNOBbLIX
YCTaHOBKaX, WCMNONIb3YyEMbIX Ha
npeanpuaTtnax ToniMBHO-3HeEpre-
TUYECKOro KoMniekca.

Mpouecc rasudbukauum TBepAabIX
TOM/IMB  MO3BOSIUT KOMMEHCUPO-
BaTb HELLOCTATKM YTO/bHbIX TEXHO-
Noruit Ha 06beKTax Teno- 1 3nek-
TpO3HepreTMku. Kak nokasbiBatoT

NPEAYCMOTPEHO roCYAAPCTBEHHOE ®MHAHCUPOBAHMUE MPO-
EKTANO ®LUMNHATPUTOLA B PASMEPE 100 MJIH PYBG.B rop.
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Puc. 2. ConHeyHas anekmpocmaHyus

the aim to determine whether the
power supply system is failure-free.

Thereby the electronic map of the
citywas created which included the
display of heating systems, heating
sources and consumers. The unique
character of the electronic map is
that the heat engineers now have
a modern, mobile instrument
which meets all the requirements
of heat supply system in the city.
This instrument improves the
effectiveness of managing the heat
supply system.

Resource efficiency in general
and in its elements is an integral

part of educational activity of TPU
Institute of Power Engineering
and, in particular, of the system of
further education which is realized
by the chairs of the Institute.

There are advanced training
programs which spread the
paradigm of energy saving

and resource efficiency among
the specialists with vocational
secondary education and higher
education working for power
enterprises.

The sections and disciplines of the
programs promote to increase the
reliability of power supply schemes

and equipment of oil and gas
enterprises, electric power stations,
substations etc. Thus it affects the
energy efficiency.

The disciplines aimed at energy
efficiency are the integral part of
the Basic educational program
including Master’s program. Inter
alia there are such disciplines
as “Sustainable energy sources”
(Department of Industrial
Electric Power Supply), “Energy-
saving modes of electric power
sources, complexes and systems”
(Department of Electric Drives and
Equipment), “Energy saving and
resource efficiency” and others.
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MCCNeoBaHNUS BeOYLIMX YYEHbIX,
nofyvyaemblit Npu  rasmdukaumm
yrnew cuHTes-ras gensgetcs bonee
KauecTBEHHbIM  NPOAYKTOM, CO-
LEPXALLMM 3HAUMTENBHO MeHbLue
Hecxuraemoro octatka. [1pu 3ToM,
HecMoTps Ha psA, yCnewHbIX npo-
€KTOB, 0OCTAeTCS HEMao BOMPOCOB.
OOMH 13 HUX — MexaHM3M npouec-
ca v MaTtepuanbHbii 6anaHc nony-
4aeMbIX NPOAYKTOB.

HayuHolt HOBM3HOW Takxke OyayT
06n1a8aTb HOBble KOHCTPYKTUBHbIE
M TEXHOMOTMYECKME peLueHnst Ans
3KCMepuMeHTanbHbIX  00pa3LoB
rasoreHepaTopHbIX YCTaHOBOK
FOPHOBOM M MNPSIMOTOYHO-BUXpe-
BOM rasudukaummn ToHkoamcnepc-
HOW  BOMOYrO/IbHOM  CYCMEeH3Un
(BYC) ¢ nonyyeHneM OYMLLEHHOTO
3HEepreTMyYecKoro rasa, Yto, B CBOK
oyepenb, CTaHeT 3afenoM Ans
OMbITHO-KOHCTPYKTOPCKMX ~ paboT
MO CO34aHUK0 KOHKYPEHTOCMOCO6-
HbIX arperaToB AfS1 NaporasoBbIX
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Puc. 3. [azoeeHepamopHas ycmaxoeka 2azuguxayuu

ye/is 8 mexHono2u4eckoM yukae T3L|

yctaHoBok (MIY) eaMHUYHONM MoLu-
Hoctn 16-25 MBT.

lpn 3TOM peanbHO BbINOAHU-
MbIM CTaHOBMTCS MCCnenoBaHue
npoLeccos rasudukaumm, BOC-
NNaMeHeHUs U rOpeHns TBepabiX
TOMAMB B OKWMCIUTENbHbIX Cpe-
[ax, onpeneneHne TemnepaTyp-
HbIX MONen, KNHETUKM NPOLECCOB
rasubukaummn, BOCNAAMEHEHUS
W ropeHus TBepAbIX/KMAKUX TO-
NAUB, YCTAHOB/IEHWE OCHOBHbIX
3aKOHOMEPHOCTEN, BAUSIOWMX Ha
BbIXOZ, ra30006pa3HbIX MPOLYKTOB
pa3fNoXeHus Mnpu NUponause To-
navBea, u T. 4.

MepBble pesynbTaThl NPOrHO3u-
pyeTca NonyumTb yXXe B TeueHue
Tpex net — B BUAE AENCTBYIOLUX
TEXHO/IOrMYeCKUX YyCTaHOBOK MO
rasuq:m(au,uu TBEpAoro Tonauvea,
KOTOpble 6yAyT CMOHTUPOBaHbI U
3anyLieHbl Ha OAHOM U3 POCCUIA-
CKUX TGnnOBﬂGKTpOCTaHLIMﬁ.
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OTBeTCTBEHHbIE UCNONHUTENN
npoekTa - 3aeefylowWwun Kade-
npovi AT3C A.C. MaTBeeB, LOLEHT
B.E. [ybuH, Takke B mpoekTe 3a-
[leNCTBOBaHbl  CTYAEHTbl, acmu-
paHTbl, coTpyaHukn ATSC, kadenp
JHepreTMyeckoro MHCTUTYTa U
LpYr1x Hay4yHo-obpa3oBaTenbHbIX
noapasfeneHnii yHuBepcuTeTa.

[TpoekT HampaBfaeH Ha pasBuTHE
(byHOAMEHTaNbHbLIX MPefCcTaBNeHNI
COBpPEMEHHOW Teopuu Tennomac-
conepeHoca Npy 3KMraHUM KOH-
[eHCMPOBAHHbIX BELLECTB, a TaKXKe
pa3paboTKy Hay4HbIX OCHOB 0bLuel
Teopun  3HeproaPeKTUBHOIO U
6e30nacHOro MHULMMPOBaHKS rope-
HUS TBEPAbIX, XWOKWX, reneobpas-
HbIX M Lpyr1X BUAOB BbICOKO3HEpre-
TUYECKMX MaTepuanoB NOKANbHbIMY
MCTOYHMKAMM OTPaHUYEHHON 3Hep-
FOEMKOCTU — TOPSYUMM YaCTULAMM
(MeTanIMyeckMMmn 1 HemeTananye-
CKMMM) MasblX Pa3MepoB.
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B pesynbrate npoBefeHHbIX MC-
CnefoBaHuiA cospaHa rpynna ¢u-
3MYECKMX U MaTeEMATUYECKUX MO-
nenen Aonsg ONUCaHUS KOMMAeKca
B3aMMOCBSA3aHHbIX npoL,eccoB
TennomacconepeHoca, (Ga3oBbIx
nepexofoB v XMMUYECKOro pearu-
pOBaHMS, NO3BONSKOLLMX MpOaHa-
NN3MPOBaTb YCIOBKS 3aXMraHus
KOHAEHCMPOBAHHbIX BELLEeCTB N10-
KasbHbIMW UCTOYHUKAMU SHEPTUM.

PazpaboTtaHbl 3KCnepuMeHTanb-
Hble MeTOAMKM [N U3y4YeHus
3aKOHOMepHOCTeN npoLeccos
TenjomMacconepeHoca B ra3oBow
cpene npu rasodasHoM BOCMNa-
MEHEHUU TOMIMB JNOKaNbHbIMU
UCTOYHUKAMMU OrpaHWYEeHHOM
3HeproemKoCTy.

OnpepeneHbl BO3MOXHbIE MeXa-
HU3Mbl U PEXWMMbI BOCMIaMeHe-
HUS GONbLIOK rpynnbl TBEPAbIX,
KUIKMX, renieobpasHbIX 1 gucnep-
TMPOBAHHbIX KOHAEHCMPOBAHHbIX
BELLECTB MPU IOKASIbHOM Harpese.

Co3paHbl MPOrHOCTUYECKME MO-
[enun, no3BonsolWme paccymTaTtb
HeobxoauMble M [OCTATOYHbIE
ycnoBsus  pecypcoaddekTMBHOIO
3a)XuraHus reneobpasHblx, cMece-
BbIX TOM/AMB U AUCNEPTUPOBAHHO-
ro Yyrnsi B CNeunanm3npoBaHHbIX 1
JHepreTM4yeckmnx yCTaHOBKaXx.

[lpoBoauMble uccnenoBaHust MoA-
LepxwvBaloTcs rpaHTamu [Npesunpen-
Ta PO (N2 MK-2391.2014.8), POOU
(N2 14-38-50003, N2 14-03-31304),
HEKOMMEpPYEeCKOro  MapTHepCTBa
«nobanbHas 3Heprus» (N2 MI-
2014/04/3%). MonyyeHHble pe3ynb-
TaTbl COOTBETCTBYHOT MPUOPUTETHO-
MY HanmpaBNeHUIO Pa3BUTUS HAYKK,
TEXHONOMUI U TeXHWUKKU Poccuiickoii
Qepepaunn  (Ykaz [pe3upgeHTa
Poccum ot 7 miong 2011 . N2 899)
«IHepro3PeKTUBHOCTb, IHEProC-
bepexxeHue, aaepHas 3HepreTvka,
a TaKxKe KPUTMYECKOM TEeXHONOrunu
denepanbHOro  ypoBHS, MOAYYUB-
Lie BbICOKMM PEMTUHT MO MOKasa-
TensaM COCTOSIHMS U MepcrnekTMBam

pa3BUTUS, KTEXHONOMMKU SHEProat-
(eKTMBHOrO MPOW3BOACTBA M Mpe-
00pa3oBaHMsl S3HEPTUM Ha OpraHu-
YEeCKOM TOMMBEY.

PesynbTaTbl npoBeaeHHbIX pabot
MOryT MpPUMEHATbCA Npu  pas-
pabotke 3HeproaeKTUBHbIX
TEXHONIOTUI UHULMUPOBAHUSA rO-
PEHUA  BbICOKOIHEPreTUHECKUX
MaTepuanoB (TBepAbiX, XUAKMX,
reneobpasHbix) MasoKanopui-
HbIMU MCTOYHUKAMM SHEpPrUU U
no3BONAT AOCTUraTh YCTOWYMU-
BOrO 32)KMraHUsi pas/iMuHbIX BU-
OB TOM/IMBA MPU CYLLECTBEHHO
MeHbwux (o 30 %) 3artpartax
3HEpPruM Mo CPaBHEHMIO C CyLue-
CTBYHOLLMMU TEXHOIOTUSIMMU.

Pabota Bemetcsi KONNEKTMBOM
Hay4yHO-uUCCNenoBaTeNbCKOM
nabopatopumM  MoAenMpoBaHus
NpoLLeccoB TeMIOMacconepeHoca
(HW1 MIT), 3aBepytowmii — 4. d-
M. H. goueHT M.A. Ctpuxak.

Puc. 4. Bu3ya/7u3auu,q npoueccoe menjiomacconepeHoca 8 MOMeHmM 3axcueaHus:
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4.1. M3omepmbl cuCmeMbI «NAPbI 20PHYE20 — OBLXMCY-
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4.2. TemnepamypHoe nojie cucmemsl «x#uUokoe monsu-

80 — Yacmuuya - 8030yx»
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4.3. none QyHKUUU MoKa cucmemsl «meepooe monugo

- epynna yacmuuy, - 8030yx»

BbILUEH|
DDOFK RHO
D A 0]> DOR
0]:{e
| | » '

Jletom 2014 ropa MwuHucrep-
CTBOM 3HepreTuku Poccuitckoi
Qenepaumn 6bin yTBEPXKAEH [0-
KYMEHT, COAEepXaLlMi MaTepuansl
06 3dhdhekTMBHOCTM 1 Be3onacHo-
CTU  PYHKLUMOHMPOBAHUS CUCTEM
reHepauum u TPaAHCMNOPTUPOBKM
TennoBoW 3Heprum ropoaa Tomcka
C YYeTOM M1aHOB NepCneKTMBHOMO
ctpoutenscTtBa 4o 2030 roaa.

MpoekT pa3paboTkM Cxembl Te-
nnocHabxeHus ropona Tomcka
Obl1 MHULMMPOBAH BCNen 3a Bbl-
xopom [loctaHoBneHus [lpaBu-
TenbctBa P® ot 22.02.2012 Ne
154 «O TpeboBaHMAX K CxemaMm
TeN0CHabXeHUs, MOpSaKy  UX
pa3paboTku U YyTBEPXKAEHLSAY», 3a-
Ka3unkoMm Ha nposeseHne HNOKP
CTana ropofckas afMUHUCTPaLLMUS.

OCHOBbIBasAICb Ha TEXHUYECKOM
33a[,aHUK, BbIAAHHOM KOMNEKTU-
BY ucnonHutenei kadenpsl AT
JHWH, 6bina BbINONAHEHA npea-
NpoekTHas npopaboTka CXeMbl
TeNN0CHABXEHUS, OLHUM U3 Tpe-
60BaHUIM K KOTOpOW SIBNSETCS
CO34aHWe 3NEeKTPOHHOM MOoAenu
LNS TOPOJOB C HaceneHuem 60-
nee 500 TbiC. yenoBek.

B uTore anekTpoHHas Mopenb cu-
CTeMbl TENNOCHabxeHMs T. Tomcka
peasn3oBaHa B reouMHdopMaLm-
oHHoW cucteme (TMC) Zulu, co-

LEPXUT I/IHd)OpMaLI,VIIO no anemMeH-
TaM CUCTEMbI TEMIOCHAOXEHUS M
npeaHa3Ha4yeHa Ansa BbIMNOJIHEHUSA
TENNOBbLIX, TMAPaBINYECKMNX pac-

4yeToB, MOAENMpOBaHUa  nepe-
KMKOYEHUM, MOCTPOEHUS Mbe3o-
MeTpuyecknx rpadpukos. Yactb

3N1eKTPOHHOM MOoAenu npencras-
nset coboi NporpaMMHbIA KOM-
naeKkc Ang pacyeTa HafexXHOCTH.

Kaxpabii 00ObekT, npeacTtaBfeH-
Hbii B TVIC, nmeeT Basy AaHHbIX,
coepXallyto COOTBETCTBYHOLLYHO
MHpopmaumio. B cucteme npeg-
YCMOTpEeHbl Cpeactsa penakTu-
POBAaHUS  MHXEHEPHbIX CeTew,
BK/IHOYAOLWME BO3MOXHOCTb CO3-
[aHNS OObLEKTOB MHXEHEpPHOW
CeTH, HAHeCeHUs CeTH Ha KapTy, a
TaKXXe KOHTPOJS AEeNCTBUIA MOSb-
30BaTeNs Npu onpeaeneHnn KoM-
NMOHEHTOB CETU MU U3MEHEHUMU
ee KoHburypaumm.

JNeKTpOHHas Mofenb, peannso-
BaHHas C MOMOLLbIO OTEYECTBEH-
HOrO  MPOrpaMMHO-PaCYeTHOro
komnnekca Zulu Thermo 7.0, no-
3BOMISIET BbIMOMHATL [MAPABAN-
YecKMit pacyeT 3aKo/bLlOBaHHbIX
TENoBbIX CETE, MOAENMPOBAHUE
BCEX BMIOB NEPEK/OUYEHNI, pac-
yeT 6aNaHCOB TEMIOBON SHEPTUM,
OTK/IIOUYEHHbIX OT TEMIoCHabxKe-

4.4. Kadp 8uUOe02paMMbl IKCnepuMeHma 015 cucmemsl
«meepdoe monsugo - 4yacmuya - 8030yx»

HUS nNoTpebutenei npu NoBpex-
OEeHUM MNPOU3BONIBHOMO y4acTka
TENI0BOM CETU, U T. A.

CocTaBnstowas 3NEKTPOHHOM
MoAenu - nporpamma no pac-
YyeTy HaAeXHOCTM - MOo3BoNseT
BbIMOJIHATL pacyeT MokasaTtenen
HafeXXHOCTM  TennocHabXxeHws,
dopMUpoBaHME MYTU LABMXKEHMS
TenaoHoCUTens A0 MPOW3BO/bHO
BblOpaHHOro noTtpebutens c ue-
Nbl0 pacyeTa BeposSTHOCTH 6e3-
OTKa3HOM paboTbl (HAAEXHOCTH)
CUCTEMBI TEMNIOCHABXeHMs OTHO-
CUTeNbHO 3TOro notTpebutens.

Takum obpasom, B xoae paboTbl
Haf, CXeMoM TennocHabxeHus, Ha
peanu3aumio KOTOpOWi yLien pos-
HO rop, O6blna co3naHa 3NEKTPOH-
Has KapTa ropoja C Tenj0CeTSIMH,
BCEMM UCTOYHMKAMM Tenna u no-
Tpebutensmu.

YHUKaNbHOCTb ee B TOM, 4TO cne-
LMaNUCTbI-TEMIOTEXHUKK nony-
UMM COBPEMEHHDIN, MOOGU/bHDIN
M OTBEYalLWMii 3aga4yaM Tenno-
CHabXeHus ropoAa MHCTPYMEHT,
KOTOpbIi NOAHUMaET BONpoOC
3¢PeKTMBHOCTU ynpaBneHus ro-
POACKMM TENNOTEXHUYECKUM XO-
39ACTBOM Ha NOPSAOK.

TAKUM OBPA30M, B XOAE PABOTbI HAZL CXEMOM TENIOCHABXE-
HUSA,HAPEAJIU3ALMIO KOTOPOW YLEN POBHO M0/, BbIIA CO3 A
HA SJIEKTPOHHAA KAPTA TOPOAA C TEMJIOCETAMU, BCEMU UC-
TOYHUKAMU TENJIA U NOTPEBUTENAMM.
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[MpOeKT BbIMNOMHEH KONNEKTMBAMM
Kadeap TenNOTEXHMYECKOro Mpo-
dunsa DHWHa: aBToMatu3zaummn Te-
MA03HEPreTUYeCKUX  NpPOLLEeCCoB
(ATI) - 3aBenytoLLas kKadenpoii oo-
ueHT W.IM. O3epoBa; TeOpeTnyecKoin
M MPOMbILWJEHHON TENNOTEXHWUKM
(TAT) - npoceccop IB. Ky3HeLoB;
naporeHepaTopoCTPOEHNS M Mapo-
reHepaTopHbIx yctaHoBok (MIC u
Mry) - npogeccop A.C. 3aBopwuH;
ATOMHBbIX M TEMOBbIX 3/1EKTPOCTaH-
umnn (AT3C) - poueHT A.C. MaTBees.

HanpasneHnue 3HeproaddexTus-
HOCTM B LENOM W B 3NeMeHTaXx,
6e3yCnoBHO, HAXOOUT NOrMYHOE
npoaonxeHue B 06pa3oBaTesib-
HOWM [edaTeNbHOCTM DHepreTuye-
ckoro uHctutyTa TIY, B yactHoCTH,
B CMUCTEME MpOorpaMMm [OMNOMHK-
TeNbHOro npodeccMoHanbHoro 06-
pa3oBaHMUS, KOTOPble peanusytoT
Bbinyckatowwwme kapenpel SHMHa.

Tak, HanpuMep, Ha Kadeape anek-
Tpo3HepreTuyeckunx cuctem (33C)
[LeCTBYIOT MpOrpammbl  MOBbI-
WeHns KBanudukaumm, KoTopble
NMPUBHOCAT NapajgurMy 3Heproc-
b6epexeHus n 3HeproapdexkTuB-
HOCTM B Cpeay CneLuanncToB Co
CpefHUM NpodecCMOoHaNbHbIM U
BbICLUMM 0Opa3oBaHueM, paboTa-
IOLLMX Ha NpeanpusaTUsX 3Hepre-
TUYECKOro KoMMiekca.

B psimy nporpamMM Takoro ypoBHsl
M HanpaBneHHocTu: «PeneiiHas

TAKUM OBPA30OM, 3TU N OPYTUE NMPUMEPbBI UNNTIOCTPUPYIOT,
KAK M MO0 KAKUM HANPABNEHUAM SHEPTETUYECKUA UHCTUTYT
PABOTAET HA PA3BUTUE JHEPTO3®®EKTUBHbIX TEXHONOTUN
M KALPOB, KOTOPbIE YMEIOT PA3PABATbIBATb, CTPOUTb U BHE-
OPATb TAKME TEXHONOTMN HA NMPEANPUATUAX SHEPTETUYE-

CKOro KOMMNNEKCA CTPAHbI.

3aliMTa M aBTOMATMKA 3NEKTPO-
3HepreTMyeckux cetei», «Peneii-
Has 3alumMTa M aBTOMATUKa CUCTEM
3NEeKTPOCHabXeHUs npeanpu-
AT HedTSHOM M razoBOM Npo-
MbILWNEHHOCTUY  (PYKOBOAMTENb
nporpamMm — foueHT B.H. Konbes);
«McnbiTaHna M AMarHoCTUKa
3N1eKTPOYCTAaHOBOK BbICOKOrO Ha-
NPsHKEHUN» (PYKOBOAUTEND — NPO-
deccop B.A.JlaBpuHOBUMY) 1 ap.

Paspenbl M gucumnanHbl nepe-
YMCNEHHbIX MpOrpamMMm MpsiMoO U
KOCBEHHO paboTatoT Ha MoBbILLe-
HMEe HaOEeXHOCTU CXEM 3/IeKTpO-
CHabxeHus,, obopynoBaHuSs, B
YaCcTHOCTM nNpeanpusiTui Hedre-
ra3oBOro CeKTopa, 3/1eKTPOCTaH-
UMM, NOACTAHUMM U T. 4., U, CNeao-
BaTeNbHO, B KOHEYHOM UTOre — Ha
3HepreTnyeckyo 3hdeKTUBHOCTD.

To e caMoe MOXHO CKas3aTb
06 o06pa3oBaTenbHOM nporpam-
Me MOBbILEHNUS KBaNUPUKALUM
cneumanuctoB  «CoBpeMeEHHble
MeToAbl MOLFOTOBKM BOAbl AnS

3HepreTuku». Mporpamma paspa-
6oTaHa coTpyaHMKaMu Kadeapbl

Puc. 5. Cxema mennocHabxeHus . Tomcka

MNrc v Mry (3aBenytowuii - npo-
deccop A.C. 3aBopuH), BOwWwNa B
ynMcno nobeamBLUMX Ha KOHKYpC-
HOW OCHOBE W peannsoBaHa B
pamKkax «[lpe3naeHTcKon mnpo-
rpaMMbl MOBbILWEHNS KBaNUU-
KaLMM MHXEHEPHbIX KagpoB Poc-
cun Ha 2012-2014 roapi».

Ectb npumepbl mexaucumnau-
HapHOro B3aMMOAENCTBUS, Koraa
npu peanusaumun MK, Hanpas-
NEHHbIX Ha MOoMy4YeHUe HOBbIX
3HaHMI U KOMMETeHUM B obna-
CTM 3HeprosPeKTMBHOCTH, Ka-
denpbl paboTatoT B TaHAEME.

N, KOHEYHO Xe, AUCUMNAUHDI, Ha-
npaBAeHHble Ha 3Hepro3ddeKTuB-
HOCTb, NPUCYTCTBYIOT B OCHOBHOM
0bpa3oBaTesibHOM nporpamme,
BK/OYAS CTyMeHb Marucrtepckon
noarotoBku. B ux umcne - «Bo3o6-
HOB/SIEMbIE UCTOYHMKM SHEPrUU»

kadenpeol 3NeKTPOCHabXeHMs
MPOMBILIAEHHBIX  NPEANpPUATUIA»
(pykoBoauTens -  npodeccop

A.B. Kabbiwes, «3Heprocbepera-
OlMe PEXUMbl  3NEKTPUUECKMX
MCTOYHMKOB MUTAHUS, KOMMIEKCOB
u cuctem» Kadeapbl 3NeKTponpu-
BOJa M 3nekTpoobopynoBaHus
(pykoBoguTenb - goueHT N.A. Yep-
HbILWWOB), «JHeprocbepexeHne u
3HeproaddeKTMBHOCTb» Kadeapbl
3NEKTPUYECKUX CETEN U INEeKTPO-
TEXHUKU (PYKOBOAWTENb — MpO-
deccop B.A. Ywakos) u op.

Takum 06pa3oMm, 3T U Apyrue
npuMepbl UANKOCTPUPYIOT, KaK U
MO KakMM HanpaBfieHUsIM DHep-
reTM4eckMim UHCTUTYT pabotaer
Ha pasBuTMe 3HeproddhdekTuns-
HbIX TEXHONOTMMM W KaApoB, KO-
TOopble yMewT pa3pabatbiBaTh,
CTPOMUTb U BHEAPSTb TaKMe TEXHO-
NOTUK Ha NpeanpudTUaX Hepre-
TUYECKOro KOMMJeKca CTpaHbl.
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DHEPITETUYECKOE
OBCNEOOBAHWE - MEPBbIN WWAT
HATIYTU K DOOPEKTUBHOMY
DHEPITOMNOTPEBNNEHUIO

B.4.YWAKOB, H.H. XAPJ10B,
0. m. H., npogeccop, K. m. H., 8edywuli
oupekmop UHMEHep, 3aM. OuUpekmopa

PezuoHansHo20 yeHmMpa
pecypcocbepexeHus TIY

PezuoHanbHo20 yueHmMpa
pecypcocbepexceHus TIY

.

[

i

PervoHanbHbIl yue6HO-Hay4HO-TEXHONOrMUYECKUi LeHTp pecypcoc6epexxenus (PLLP) 6bin cospaH B 2001 .
ANg KoopauHauum pa6ot TIY B pamkax oTpacsieBoit nporpamMmbl «JHeprocoepexxeHue MuHo6pasoBaHus
Poccuuy», B kotopori TIY yyactBoBan Kak ronoBHOI By3 no 3anagHoi Cubupu, a Takke ansa peweHus cne-
AyOLKMX 334a4:

e COOENCTBME YYpEXOEHWSIM U OpraHu3auusaMm cypcocbeperalowmx TEXHONOMMI U NOBbILWEHMS
MunHob6pa3zoBaHmsa Poccum M MHOW BEAOMCTBEH- HaAEXHOCTU 3HEPrOCHABXeHMS;
HOW MPUHAANEXHOCTM B pa3paboTke U peanu-
3aLMK NporpamMMm sHepropecypcocbepexeHus; e yyacTMe B MOATOTOBKE 3HEProayLMTOpoB, B MO-
BbILUEHUM KBaNMPUKaLMM MepcoHana npeanpu-
e 3HeproobcnenoBaHWe OpraHM3aLMi U yupex- ATUMA U OpraHM3aumii;
OEHUI;
e yyactMe B OOyYeHUU CTYLEHTOB COOTBETCTBY-
e BbINONHEHME HAYYHbIX UCCNEN0BAHMUIA U paspa- fowmx cneumanbHoctei; ¢ 2008 r. PLUP cnyxut
60TOK B MHTEpeCcax CO34aHus U BHeAPEHUS pe- Hay4yHoM 6330/ NOArOTOBKM Ha Kadenpe «Inek-

50




~ SHEPTETUYECKOE OBCNEOOBAHUE -
NMEPBbIM WWAT HANMYTU K 3OPEKTUBHOMY SHEPTOMOTPEBNEHUIO

Ne 20 2015

ENERGY INSPECTION
AS THE FIRST STEP TOWARDS
ENERGY EFFICIENCY

VASILIY USHAKOV
Doctor of Technical Sciences, Professor,
Director of the Regional Centre for Resource
Efficiency, TPU

NIKOLAY KHARLOV
PhD in Technical Sciences, senior engineer,
Deputy Director of the Regional Centre
for Resource Efficiency, TPU

The Regional Training and Engineering Centre for Resource Efficiency (RCR) was established in 2001 to
coordinate TPU’s activities in the branch programme «Energy efficiency» by the Ministry of Education and
Science, in which TPU participated in the capacity of a Western Siberia’s leading university. The Centre also

has other tasks, such as:.

e providing support to agencies and
organisations affiliated with the Russian
Ministry of Education and other departments
in the development and implementation of
energy saving programs,

e energy inspection of and

institutions,

organisations

e research and development aimed at creation
and implementation of resource saving
technologies and enhancing energy supply
reliability,

e participation in training of energy auditors and
in professional development of personnel,

e participation in training of students of related
specialties (since 2008). The Centre provides
academictraining of masters at the Department
of Power Grids and Electrical Engineering
under the programme «Energy Saving and
Energy Efficiency»; the Centre annually
organises research work and preparation of
master’s degree dissertations of approximately
10 graduate students in the same program.

To support this work, the Russian Ministry of
Education has been allocating the Centre from 2 to
2.5 mln Rubles annually for the last four years. As
a division of TPU, the Centre is a member of non-
profit partnership «SibEE» (Non-Profit Partnership
for Support of Energy Saving and Energy Efficiency
in Siberia) and a member of the non-profit
partnership “Corporate Educational and Research
Centre of the Unified Energy System.” The Centre

applies modern diagnostic and test equipment
and software for both instrumental energy audits
and comprehensive survey of the quality of electric
power, electromagnetic compatibility, nature and
patterns of additional losses. The Centre’s team
have performed energy audits of approximately
50 companies and institutions - both suppliers
and consumers of electricity based in Western
and Eastern Siberia, Yakutia, South Russia and
Arctic Circle. Among the surveyed enterprises and
organisations are IDGC (Interregional Distribution
Grid Company) of the South, IDGC of Siberia, ALROSA
(SC), a number of oil producing companies, OAO
Gazprom,industrial enterprises,social organisations
and public utilities, and others.
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TpUYECKMe CETU U INEKTPOTEXHUKA» MarucTpoB
no nporpamMme «JHeprocbepexxeHne U 3Hepro-
3D PEKTUBHOCTb»; exxerogHo B PLIP BbinonHsitoT
Hay4YHO-UCCNenoBaTenbCkylo paboty u noaro-
TaBNMBAOT MarucTepckmMe AmMccepTauMu OKOo
10 mMarncTpaHToB, 06yYatoLWMXCs NO NporpaMme
«JHeprocbepexeHne 1 3HeproahHeKTUBHOCTbY.

[na nopmepxkn 3Tux paboTr MwuHoOpaszoBaHuS
Poccum B TeyeHne 4 neT BbIGENSNO €XErogHo
2-2,5 maH pyb6., Ha kotopble TIY 3akyman Bogo-
CYETUMKM, CYETUYMKM TEMIOBOW M 3INEKTPUYECKOW
3Hepruu, 3anopHyto apMaTypy U T. M., T. €. peanbHo
ABUrancs no nyTu aHeprocbepexeHus.

OpraHusaumoHHo a0 2010 r. PLIP 6bin cTpykTypHOIA
eauMHuULe HayyHoro ynpasnewus TITY, B HacTos-
lLee BPEMSl OH BXOAMT B COCTaB DHEPreTM4ecKkoro
nHctutyta (QHUH). Kak cTpykTypHOe noppasgene-
Hue TITY oH sBngetca uneHom CPO HIT «Cnb33» u
yneHoM HIT «KopnopaTueHbIi 06pa3oBaTeNbHbIN U
Hay4HbIV LeHTp EANHOM SHepreTMYecKom CUCTEMBbI».

B cBoeii pabore PLIP onupaetca Ha ¢popMmupoBaBLUM-
ecsl B TeYeHUe BeKa TpaauLMU U HAYYHO-TEXHUYECKUM
noreHunan TOMCKOro NMONMTEXHMYECKOrO YHMBEPCU-
TeTa B 06/1aCTU Hay4HbIX UCCNEA0BaHUIA U NOArOTOB-
K1 KafpoB AN HYXKA, SHEPreTUKK, 8 TaKXKe Ha HaYYHO-
MeTOLMYeCcKMe MaTepuanbl, pa3paboTaHHble By3amu,
AKaLEMUYECKMMU YUPEXAEHUAMU U LEHTPaMU SHep-
rocbepexenuns r. Tomcka, MockBbl, HoBocnbupcka,
BbapHayna, HmxHero Hosropopa, Ekatepunbypra. Mc-
Monb3yeTcs M ONbIT 3apybexHbIX CTPaH, UMEeKLMX
6onblume [OCTUXKeHUs B 061aCTH 3HeprocbepexeHus
1 NOBbILLEHWS IHepreTnyeckon 3hdeKTUBHOCTH.

Ha cerogHs PLP ocHalweH coBpeMeHHOM AmarHo-
CTUYECKON W W3MepUTEeNbHOW annapaTypou, npo-
rPaMMHbIMU CpefCcTBaMu, NO3BONSIOWNMU HE TOMb-
KO NpPOBOAMTb MHCTPYMEHTANbHbIE JHEpreTuyeckme
obcnenoBaHMs, HO U BbIMOMHSATL KOMMIEKCHbIE UC-
CNefoBaHMs  KayecTBa  3NEKTPUYECKOM 3dHepruu,
3N1eKTPOMArHUTHYI0 COBMECTUMOCTb, MPMpPoay M 3a-
KOHOMEPHOCTU L06aBOYHbIX NOTEPb.

3a 31 roapl coTpyaHuKkamu PLLP BbinonHeHoO 3Hepre-
Tyeckoe obcnesnoBaHue okono 50 npepnpusaTtuin un
yUYpexAeHui — Kak NOCTaBLUMKOB, TaK 1 noTpebuTe-
neli 3NeKTpO3HEePrum, pacrnoNoXKeHHbIX B Pa3MyHbIX
pernoHax CTpaHbl: 3anagHas u BoctouHas Cubupe,

PA3PABOTAHHBIE NO UTOTAM OBCJIELOBAHUA
MACMNOPTA, COOEPXALUUE NNAH PEKOMEHAYE-
MbIX MEPONPUATUIA NO SHEPTOCBEPEXEHMIO,
MOKA3bIBAIOT 3AKA3YUKAM NMYTU YMEHbLLUE-
HWUA YOENbHOTO SHEPTONOTPEBJIEHUA.

SkyTus, KOr Poccun, 3anonspoe. Cpean obcnenoBax-
HbIX NPeanpuUsTUn U opraiusaumin — «<MPCK Hray,
«MPCK Cubupux», AK «AJIPOCA» (OAO), psa HedTe-
nobbiBatowmx npeanpustui, OAO «laznpom», npo-
MbILUNIEHHbIE MPEAnPUATUS, OpraHn3aLun coumanb-
HOM M KOMMYHanbHOM cdepbl 1 ap.

PaspaboTtaHHble no wuTOoraM o6cnenoBaHMs na-
Cnopra, CoAepXaliMe nnaH pPeKoMeHAyeMbiX Me-
ponpusiTuii No 3HeprocbepexxeHnto, MNoKasbiBaKOT
3aKa3yMKaM NyTU YMEHbLUEHWUS YAENbHOro 3Hepro-
noTpebneHums.

K coxaneHuto, nuilb HE3HaUUTENIbHAs YacTb obcne-
[LOBaHHbIX MpeanpusaTUii/opraHmM3anmii UCNonb3yoT
3Ty BO3MOXHOCTb. MHOrMe opraHusauuu, npexae
BCero OmKeTHble, 3aKa3blBalOT 3Heproobcneno-
BaHUS NUWWb AN TOro, 4yToObl OTYMTATbCS Nepen
BbILLECTOSAWMMM OpraHaMu 3a BbinonHeHne Mepe-
panbHoro 3akoHa ot 23.11.2009 r. N2 261-®3 «06
3HeprocbepexeHnn U O MOBbILIEHUU SHepreTuye-
CKOM 3OPEKTUBHOCTM M O BHECEHUM U3MEHEHWUN B
oThenbHble 3aKOoHOoAaTenbHble aKTbl Poccuiickoi
Mdepepaunmy», COMACcCHO KOTOPOMY BCE OHU A0OMK-
Hbl OblNK NPOITK 3HeproobcnenoBaHue K 1 aHBaps
2013 r. Ha Tex npeonpuatusax/opraHusaumsx,roe
6blM peann3oBaHbl MEPONPUSATUS MO 3Heprocbepe-
XeHu, pa3paboTaHHble MO uTOoram 3Heproobce-
[LOBaHUSI, TO0Bas 3KOHOMMUSI CPEACTB 3a CYeT Mo-
BblLLEHUS SPDEKTUBHOCTM UCMONb30BAHUS SHEPTUM
MCUYNCNSETCA COTHSAMM ThICSY M AaXKe MUIIMOHAMU
pybnen (AK «AJIPOCA», OO0 «lasnpom pobbiya Ha-
AbiM», OAO «OMcKkBOLOKaHANY).

Hayquan KOMNOHeHTa geatenbHoctu PLP BknovaeT:

e M3MEpEeHMs, pacyeT U aHaau3 NoTePb INEKTPO-
3HEPrumM B INEKTPUYECKUX CETSX IHEPTOCUCTEM,
FTOPOACKUX 3MEKTPUYECKMX CETIX M CUCTEMAX
3/1IEKTPOCHAGXEHWS NPeanpUsTUiL;

° nccnegosaHne npuynMH BO3HUMKHOBEHUA UM OC-
HOBHbIX BaKOHOMepHOCTEVI [06aBOYHbIX noTepb
B BbICOKOBOJIbTHbIX PaCnpenenmnTeNibHbIX CETAX;

e aHaNW3 TEHAEHUMI pa3BUTUS MUPOBOW U POC-
CUIACKOW 3HEpreTmMku, poamM M MecTa 3Heproc-
H6epexeHns B obecneyeHUn sHepreTMYeckon u
3KoNorMyeckoi 6e30nacHoCTH;

e yyacTve B pa3paboTke mporpamMm sHeprocbepe-
KEHUSI — PETMOHANbHbIX, MyHULMMANbHbIX, OTpac-
NeBbIX, OTAENbHbIX NPEANPUATUA/YUPEXAEHMIA.

(CotpynHukm PLLP npuHuManu yyactue B paspabotke
obnacTHbIx NporpamMM «JHeprocbepexeHue B Tom-
ckor obnactu» u «ObecneyeHue 3HepreTMyecKow
3 (EeKTUBHOCTU Ha TeppuTopuM TOMCKOM 061acTU»).
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The Centre is engaged the following scientific works:

e measurement, calculation and analysis of energy
losses in electric networks of electric systems,
urban power grids and power supply systems at
enterprises;

* the study of causes and common factors of stray
losses in primary distribution networks;

e analysis of trends in the global and Russian
energy sector, the role and place of energy saving
in providing energy and environmental security;

e participation in development of energy efficiency
programs by regional, municipal, industry and
individual companies or institutions.

The Centre’s team participated in the development
of regional programs «Energy Saving in the Tomsk
Region» and «Energy efficiency in the Tomsk Region».
The Centre has developed methodology and software
to calculate electricity losses, including stray losses
caused by distortion and current unbalance. The
distinction of this methodology from the currently
applied is that it accounts for distortion and current
unbalance, distribution of transmission lines

parameters, dependency of the skin effect on the
frequency, and the effect of the wire suspension
geometry. The Centre has developed the software
for calculation of specific energy consumption for
businesses, where a significant load is built by electric
drives in pumps, compressors, fans, etc. Using only
limited data obtained with instrumental surveys,
this software can calculate such indicators as the
driving mechanism efficiency, its performance factor,
specific consumption of energy resources per unit of
manufactured product, and prepare feasible technical
solutions to improve them.

In 2009-2013, the Centre’s team published 6
monographs and textbooks, 20 journal articles,
12 reports for foreign conferences and 20 reports
for national and international conferences. The
Centre organises events for young scientists, such as
international and national symposia and scientific
conferences on contemporary issues of energy sector,
energy conservation and improvement of energy
efficiency. For 8 years the Centre was responsible
for preparing annual national scientific meetings
dedicated to energy security of Siberia, promoted by
the Tomsk Region Administration. Over the past five
years, the Centre’s team were awarded nine certificates
and diplomas.
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Puc. 1. CompyoHuk PLIP M.B. Bonikos pezucmpupyem napamempsi pexcumog pabomei nuHuu 110 kB «bypsmaHepao»
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Puc. 2. JlobasouHble nomepu 3Hepauu om HecuMMempuu (a) u HecuHycoudansHocmu (6) 8 AuHUY, numarowel ms-
208YH0 HA2Py3Ky (8 NPOLEHMAx om nomepsb, 8bI38aHHbIX MOKOM NpsMol nocedosamesnsHOCMU 0CHOBHOU 4acmombi)

Hanbonee uHTepecHbIMM, Ha Haw B3rAA, Hay4-
HbIMU pe3y/ibTaTaMu, NONYYEHHbIMU KONJIEKTUBOM
PUP, asnstotca cnepyiowme:

1. Topaenstowee yncno nuHuin 110 kB B HacTos-
Lee BpeMsi paboTaroT C UCKAXKEHMSIMU Hanps-
YKEHUS M TOKOB. M eCciv BENMYMHA UCKAXKEHMUI
HanpsbkeHuin, Hopmupyemas TOCT 32144-2013,
KaK NpaBuio, HAXOAMUTCS B AOMYCTUMbIX Npeae-
Nax, To MCKaXXeHMs hopMbl TOKA, @ TaKXKE ero He-
CUMMeTpus BOObLLEe He HOPMUPYIOTCA, 1 3TO NPU
TOM, UTO UX BEJIMYMHA OKA3bIBAET CYLLECTBEHHOE
B/IMSIHWE Ha YPOBEHb NOTEPb 3N1EKTPOIHEPTUM.

2. YCTaHOBNEHO, YTO Ha BEIMYMHY NOTEPDL OT UCKA-
XEHUA CbOprI TOKa BNUAET paCnpeneneHHoCTb
napaMeTpoB NIMHWA, Haubonee CUAbHO nposaB-
NA0LWaACa Ha NMOBbIWEHHbIX YaCTOTaX B C/yya-
AX BO3BHUKHOBEHUA pE€30HAaHCOB TOKa.

3. PaspaboTaHbl MeToaMKa M nporpamMmHoe obene-
cneyeHue AN pacyeTa MoTepb 3/eKTPO3Hepruu,
BK/1H04as1 LODABOYHbIE MOTEPYU OT UCKAKEHUIA U He-
CMMMETpuM ToKOB. OCHOBHOE OTIMUME METOAMKM
OT LeMCTBYIOLLLEN 3aK/TIOHAETCS B yUYeTe UCKAKEHUH
M HECMMMETpUM TOKOB, pacnpeneneHHoCTu na-
paMeTpPOB NMHWUIA 3NeKTponepeaay, 3aBUCUMOCTU
MOBEPXHOCTHOrO 3ddeKkTa OT 4acToTbl, BAUSHUS
reoMeTpuu NoaBecku NpoBoAoB. [okasaHo, 4To B
psife CiyvyaeB BeMUMHA J0OABOYHBIX NOTEPb MO-
XEeT [OCTUraTb AECSTKOB NPOLEHTOB OT CyMMap-
HbIX NOTepb 3Hepruu, (puc. 2). Hanbonblumne noba-
BOYHblE MOTEPU UMEIOT MeCTO B IHeprocucTeMax ¢
MOLLHbIMU HEIMHEWHBIMM U TATOBbIMU HArpy3KamMu.

4. Heyuer 3TMX COCTaBASOWMX NPUBOAMUT K UCKa-
YKEHMIO PEANbHOM KapTUHbI NOTEPb (MX 3aHMXKe-
HUIO) U K ralleHnto CTUMYNOB Y NoTpebuTeneit K
MOBbILLEHUIO TEXHOMOMMYECKOM KY/bTYpbl 3/1€eK-
TponotpebneHus.

5. Pa3paboTtaHo nporpaMMHoOe obecrneyeHne ans
pacyeToB YAeNbHbIX PAaCXOAO0B 3NMEKTPO3HEprum
NPUMEHUTENBHO K MPEeLNpUATUSM, 3HAUUTENbHYIO
Harpy3ky KOTOpbIX COCTaB/ISIKOT 371€KTPONPUBOLbI
HacoCoB, KOMNPECCOPOB, BEHTUAATOPOB U Ap. OHO
MO3BO/SIET Ha OCHOBE OrpaHMYeHHOro obbeMa

MHMOPMALLMU, NOMYYEHHOW NPU UHCTPYMEHTaNb-
HOM 00CNnenoBaHMM, pacCuMTbIBaTb TakMe MOKa-
3aTenu, Kak MpOM3BOAMTENbHOCTb MPUBOLHOIO
MexaHu3Ma, ero KIMNM, yaenbHble nokasatenu pac-
X0[3a 3HepreTu4yeckux pecypcoB Ha eauHULY Npo-
U3BEAEHHOM MPOAYKLUMM U HaMeuyaTb 060CHOBaH-
Hble TEXHUYECKME peLLeHUs MO UX YAYULLEHUIO.

CotpyaHuku PLP ypensioT 6onblioe BHUMaHWe
[OBEEHWNIO MONyYEHHbIX PEe3Yy/bTaTOB HAY4HbIX
nccnenoBaHU M pa3paboTok A0 CBeAeHWs Cnewu-
anuctoB. Tonbko 3a 2009-2013 rr. cotpynHuku PLIP
onybnunkoBanu 6 MoHorpaduit U y4ebHbIX NOCOBUHM,
20 xypHanbHbIX cTaTei, 12 noknagos B Tpyaax 3a-
py6exHbix KoHdepeHuuii n 20 - B Tpyaax Bcepoc-
CUUCKMX Y MEXAYHAPOAHbIX KOH(EpEeHLMH.

Bnaropaps yvactuio 1 nobenam B KOHKYpCax rpaHTOB
POOU n OLI «HayyHble n Hay4yHO-Neaaroruyeckue
Kafpbl MHHOBALMOHHOM Poccum» PLIP opraHusyet Ha-
YYHbl€ MOMOLEXHbIE MEPONPUATUS — MeXAyHapOaHble
n Bcepoccuiickue cMMNo3nyMbl U Hay4Hble KOH(epeH-
LM - LLIKOJbI MO COBPEMEHHbIM NPoB/eMaM 3HEPreTUKM,
3HeprocOepexxeHnto M MOBLILLEHWI0 3HEPreTUYEeCcKow
apdekTuBHOCTU. (TakMe MeponpusTUS NPOBOAMANCH B
2010, 2011, 2012 u 2014 rr). PaHee Ha npoTsHKEHUM
8 net PLLP oTBEyYan 3a noArotoBky exerogHbix Bcepoc-
CMICKMX Hay4HbIX COBELLAHWUIA MO TeMe «IHepreTuye-
Ckas 6e3onacHocTb pernoHoB CMBUpU», MPOBOAMMBIX
no MHMUMATMBE aAMUHUCTPaLMK TOMCKOM 0bnacTu.

3a nocnegHue natb net konnektus PLP u ero co-

TPYAHUKN Harpa>kaeHbl AeBATbO AMNMJIOMaMK U MO~
YETHbIMU FPaMOTaMMN.

BA. Vuakos [

COBPEMEHHBIE
NPOBJIEMbI

ANEKTPOSHEPTETHRM

BO3OBHOBJISIEMAS H
ONbIT KOPHOPATHEHOIO OGCTEACBANEA AJITEPHATHBHASI
IMEXTPHYECKIX CETEN 110 KB CHEHPH J SHEPTETHKA:

PECYPCOCBEPEAKEHHE H 3ALINTA
OKPYRAIOUIER CPE/bI

IHEPTOCBEPEMEHME
W NOBBILEHHE SHEPTETHHECKOM
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JKOHOMMUA

SJHEPITOPECYPCOB B TIY

B pamkax BbinonHeHus «lporpaMmbl 3Heproc6epexxeHus U NOBbILEHUS SHEpreTuueckon adpgek-
TMBHOCTM TOMCKOro nonuTexHuuyeckoro yHusepcuteta Ha 2013-2015 r. u Ha nepuog no 2018 r.»
Ha o6bekTax yHuBepcuteta B 2014 roay 6b111 BbINOIHEHBI CNEAYIOWLME MEPONPUATUS:

e BHeapeHa HOBaf CXema yyeTa 3/1eKTpo-
3Hepruu ¢ npumeHeHneM ACKY3 B yuebHbIX
kopnycax N2 10, 11, 18 pns aBTOMaTtuye-
cKoro cbopa AaHHbIX KOMMEpYecKoro yyera
notpebneHus (0TMycka) 3N1eKTPO3HEPTUM U
KOHTPONS Hag, cobnofeHnemM NIMMUTOB 3Hep-

ronotpebnexus; e CMOHTUpPOBaHbl U BBeAEHbl B 3KCnaya-

e : Tauuilo aBTOMaTU3UPOBAHHbIE CTaHLUMUU

ynpaBieHus HaCoOCHbIMKU arperatamu

* npou3BeAeHa 3aMeHa CBETU/IbHUKOB Ha- (ACYHA) no xononHon u ropsiyeii Bode B

PY)XXHOrO OCBELLEeHUs C rasopaspsigHbiMu obwexutuax no yn. BepwuHuna, 31; 33; 37;
PTYTHbIMM NlaMMaMM BbICOKOTO AABAEHUS HA yn. Muporosa, 18;

CBETOAMOLHbIE CBETUNBHUKM B YHUBEPCUTET-
CKOM Kamnyce (0CBeLLeHMe CMOPTUBHOM nio-
Wwaaku no yn. BepwunHuHa, 48, annes ot YK 10 [T TTTTTTTTTTTToTommmmmomommmmmmmmmm e K
no YK 11, nepumetp ocsewenus YK 2, 3, 6);

e Mpou3BeAeHa 3aMeHa JAepeBAHHbIX
OKOH Ha nJacTUKOBbIE B 0BLWEXUTUSIX NO
yn. BepwunuHa, 31; 33; yn. YcoBa, 21/2 (B ko-
nuyectse 770 wryk);

e MpoOBEAEHa CaHauus O6WeXuTusa no
yn. MNuporosa, 18 (yTenneHune M MOHTax Ha-
------------------------------------------ . BECHOro dacafja M ycTaHOBKa MIAaCTMKOBBIX
* npoBeAeHa PEKOHCTPYKLMUA CUCTEM Te- OKOH), YTO MO3BONIMNIO COKPaTUTb Temaomno-
NJI0CHAOKEHUSA C BHELPEHWEM aBTOMATU- Tpebnenne Ha 18,17 %, cywecTBeHHO ynyu-
3MPOBaHHbIX TEMIOBbLIX Y3/10B [NTABHOMO KOp- WWUTb 3CTETUYECKUIA BUL M MPOAAUTb CPOK
nyca (l0kKHOe M CeBepHOe Kpbiio), y4ebHbIX CNyObl 30aHMS.
kopnycoB N2 1, 3, nbkHOM 6a3bl;

PeanusoBaHHas nonutuka sHeprocoepexxeHmsa 3a 2014 rop nossonuna, HECMOTpPSA Ha BBeaeHUe
HOBbIX MOLLHOCTEN1, CHU3UTb IHEpronoTpebaeHue SHepropecypcos.

N2 Tun aHepropecypca ®akT 3a 2013 rog | ®akrt 3a 2014 rog | 3KoHomus, %
1 | SneKTpoaHeprusa, KBT.4 18 025 892 17 471 367 3,08
2 | BogocHabeHue, M 370 883 360 874 2,70
3 | CeTeBanA BoAa, TOHH 153 217 143 874 6,10
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HOBbIE TEXHOJIOTUN
B OBECINEYEHWNN BESONMACHOCTU
XUNSHEOEATEJIBHOCTMU
HEJTOBEKA

A.N. CYPXUKOB, A.H. 9KOBJIEB,
0. @-M. H., npogpeccop, K. ¢-M. H., upekmop
3amecmumerb Oupekmopa MHcmumyma ¢u3uku
no Hay4yHou pabome 8bICOKUX MexHoM02ull
MHcmumyma

Hepaspywarou,e2o

KOHMposis

HaceneHue nnaHeTbl ¢ KaXAbIM FOA0M YBEIMUMBAETCS, PECYPCbl OrpaHUYEHbI, BO3HUKaeT Heo6X0AUMOCTb
OCBOEHMSI HOBbIX HEGNaronpusATHLIX U CYPOBbIX TEPPUTOPHIA ANg YenoBeKka. (NOXKHOCTb OCBOEHUS U U3-
YUY€HUS Cpea, U TEPPUTOPUIA C SKCTPEMaIbHbIMU YCI0BUSMU (HU3KUE MU BbICOKME TeMMepaTypbl, BbICOKOE
OaBneHue, pagnauusa 1 Ap.) onpenensieTcs MHOXeCTBOM (paKTOpOB U AEMOHCTPUPYET YPOBEHb TEKYLLErO
TEXHONOTUYECKOrO pa3BUTUS YENOBEYECTBA. 3TO — KOCMUYECKOE NPOCTPAHCTBO C IKCTPEMalbHbIMU 3HaUe-
HUAIMK TeMnepaTyp U paguaumei, KpaitHuii CeBep co cBoeli cneumudPUKoi KnmmMaTuUeckuX ycioBUi, SHep-
reTuka, oco6eHHO aToMHasi, 06yc/0B/IeHHas! BbICOKMMM TeMnepaTypaMu U paauaLMOHHbIM BO3AEMNCTBUEM.
(DOYHKUMOHMPOBAHUE KOHCTPYKLMIA U U3LENNI B IKCTPEMANbHbIX YCI0BUAX NpeabsaBaseT ocobble Tpe6oBa-
HMS K CBOMCTBaAM MaTepuasioB, U3 KOTOPbIX OHU U3rOTOB/IEHbI.

CerooHs Hap co3LaHMeM HoOBeW-  paboTalT MHOrMe MUpOBble YHU-  YHuBepcuTeT [IKOHCA XonKWHCa,
WMX MaTepManoB U MOKPbITUA  BepcuTeTbl. B ux uncne — Maccauy-  CraHdopackuit M TOKUIACKUIA YHU-
AN KOCMOCA, aBMACTPOEHUS, M-  CETCKUI TEXHONOTMYECKUMA UHCTU-  BepcuTeTbl, MHCTUTYT Pusnku (Ku-
apokocmoca u KparHero Cesepa  TyT (MIT), YHuBepcuteT damHbypra,  Talckas akagemus Hayk) U ap.
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NEW TECHNOLOGIES FOR
HEALTH AND SAFETY

ANATOLIY SURZHIKOV

Doctor of Technical Sciences, Professor,
Deputy Director of TPU Institute of Non-

Destructive Testing

ALEXEY YAKOVLEV
PhD in Physics, Director of TPU Institute
of High Technology Physics

Since the world’s population is rapidly increasing and resources are limited, we must explore new areas with
harsh and severe environment. The exploration of such environments and lands (with extremely low or high
temperature, high pressure, radiation, etc.) is challenging and depends on the technological achievements
of mankind. These environments are the space with extreme temperatures and radiation, the Far North
with its specific climate, and the energy production, especially nuclear, due to its high temperatures and
exposure to radiation. Therefore, the systems and tools used there need to be made of special materials.

The researchers of the Institute
of High Technology Physics
(IHTP) at TPU are working at the
international  interdisciplinary
network  megaproject titled
«MATERIALS FOR EXTREME
CONDITIONS» within the Safe
Environment cluster. The project
is dedicated to the development
of new composite materials and
technologies for the products
with longer service life, capable
of working efficiently under
extreme exposure during
exploration  of  hydrospace,
outer space and the Far North.
Another goal is to create unique
endurance test methods to
control these materials.

The project faces a number
of challenges, such as the
development of compounds and
technologies for the production of
materials with different properties.
For that purpose, TPU establishes
the unique International Research
and Education CentreforEndurance
Tests and Technical Diagnostics of
Products Designed for Extreme
Conditions in cooperation with
Instron Corporation, and launches
the Double Degree Master’s
degree Programme «Manufacture
of nanostructured materials» with
Universit Joseph Fourier (UJF,
Grenoble).

Major companies and state
corporations are very much
interested in  the unique

properties and characteristics
of the production of composites
which are looked upon as a
priority in the development of
automotive, aircraft and space
equipment. Within this area, five
researches are being currently
carried out using the grants
of the Russian Foundation for
Basic Research. Two of these
researches are implemented by
young scientists. The research
team headed by Prof. G.R.Remnev

is being supported by the Russian
Scientific Fund. Two projects are
funded under the Federal Target
Program, another two are funded
according to the state order in
the field of scientific activity.

Together with the Saint Petersburg
State  Polytechnic  University
(the head organisation) and the
Skolkovo Institute of Science
and Technology, TPU is realising
the project «Development of an
integrated system of computer-
aided design and engineering for
the additive production of lightand
reliable structures for key high-
tech industries.» We also signed
an agreement with the Fund for
Infrastructure and Educational
Programmes, under which
we prepared the professional
development programme and
the training materials for the
application of nanostructured
composite ceramics products, both
commissioned by NEVZ-Ceramics.

The training programme
«Technologies of nanostructured
composite oxide and non-oxide
ceramic materials»  (research
manager O.L. Khasanov) was
awarded the medal «Winner of
the All-Russia Exhibition Centre»
at the Russia’s largest educational
exhibition «Modern Education
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B knactepe «be3sonacHas cpe-
fa obutaHus» WHCTUTYTOM u-
3UMKM BbICOKMX TexHonorun TI1Y
(MDBT) BbINONHSETCS CETEBOM
MEXANCLUMNANHAPHBIA MeXAyHa-
pOAHbIV  MeranpoekT «MaTtepu-
anbl ANg 3KCTpPeMalbHbIX YC0-
BMIM». Llenbio npoekta saBnseTcs
pa3paboTka HOBbIX KOMMO3WLM-
OHHbIX MaTepuanoB U TEXHONO-
TMiA NONYYEHNUS U3LENUiA C yBENN-
YEeHHbIM CPOKOM 3KCMayaTauuu,
CNoCco6HbIX 3hdeKTUBHO pabo-
TaTb B YC/IOBUAX IKCTPEMASbHOIO
BO3[4ENCTBUS, ANS OCBOEHUS HO-
BbIX TEPPUTOPUM TMAPOKOCMOCA,
KOCMMYECKOro MNpOCTPaHCTBa M
KpariHero CeBepa, a Takxke C03-
[laHWe YHUKaNbHbIX METOAMK pe-
CYPCHbIX UCMbITAHUIA AN KOHTPO-
N 3TUX MaTepuanos.

Peanusaums npoekta npegnona-
raet pelleHue Lenoro psiga He-
NpOCTbIX 33434y — OT pa3paboTku
COCTaBOB W TEXHOMOMMK nony-
YeHUs pasfiMyHbIX MO CBOWCTBaM
MaTepuanoB 40 CO34aHUA Ha ba3ze
TMY (coBMecTHO C Kopropauuen
Instron) He “MetoLero aHanoros
B Poccum MexzyHapogHoro Ha-
YYHO-06pa30BaTeNbHOrO LeHTpa
pecypCHbIX UCMbITAaHWUA U TEXHU-
YecKoM AMArHOCTUKM M3Lenuin u
KOHCTPYKLMI AN SKCTPeManbHbIX
YCNOBUIA U OTKPbITUS COBMECTHO
¢ YHuBepcutetoM [xo3eda Dy-
pbe (UJF, TpeHobnb) ™Maructep-
ckov nporpammbl Double Degree
«[Mpon3BOACTBO M3AEeNniA U3 Ha-
HOCTPYKTYPHbIX MaTepuanos».

-
.
-

o
r ,

YuyacTHukamu npoeKTa ABNATCA:

1. WMHctMTYT M3MKM BbICOKMX
TEXHONOIUi:

e kadenpa HaHOMaTepManoB M
HaHOTEXHONOMMA;

e nabopartopusa No1;

e YyebGHO-Hay4yHas MexoTpac-
neBasi MeXAUCLUMNAMHAPHas
nabopatopus  «Mogenupo-
BaHMe (HU3NKO-XUMUYECKMX
NMpoLEeccoB B COBPEMEHHbIX
TEXHOMOIUSXY;

e kadenpa maTepuanoBeneHus
B MALUMHOCTPOEHUMU;

e kadenpa nasepHou u CBeTo-
BOM TEXHUKMU;

e Kadeopa TeOpeTUYECKOM MU
NPWKNAAHON MEXaHUKK;

e Kadenpa OGuOTEXHONMOTUM W
OpraHUYeckon XMmum;

e Kadepnpa obLLei M HeEOpraHu-
YECKON XUMUU;

e Kadenpa TEXHONOTUWU CUAU-
KaToOB M HAHOMaTepManos..

2. VIHCTUTYT NpMPOAHbIX PECYpPCOB:

e kKadenpa TexHonorum opra-
HUYeCKMX BeLecTB M MoAu-
MepHbIX MaTepuanos.

3. DOuU3MKO-TEXHUYECKUA  UH-

CTUTYT:

e Kadenpa TexHmMyeckon bumsmn-
Ku (N2 23).

4. WHCTUTYT HepaspyLiarolLero
KOHTpONS:

e MexAayHapoaHas Hay4yHo-00-
pasoBaTenbHas nabopaTopus
Hepa3pyLlatoLWero KOHTPoss

B kauectBe napTHepoB K peanu-
3auMM MerarpaHTa «Matepuansi

[N 3KCTpEMasbHbIX  YCNOBUIA»
NpUrnalleH Lenbid psg yYeHbIX
C MupoBbIM MMeHeM. HOmXuH
Onesckn (Eugene Al Olevsky),
npodeccop  [ocynapcTBEHHOro
yHuBepcuteta CaH-Aunero (SDSU,
KanudopHus), nposen nepsbiit
UMK UHTEHCMBHbBIX NeKUMiA no
MaTepuanoBefeHuto nopow-
KOBbIX MaTepuanoB Ans Maru-
CTpaHTOB W acnupaHtoB TI1Y.
Xunpgpux Mycun (Jindfich Musil),
npodeccop YHuBepcuTeTa 3anaa-
Hoi Bboremum (University of West
Bohemia, T[ln3ewHb), Bnagumup
Yrnos, npodeccop benopycckoro
roCcyLLapCTBEHHOrO  YHUBEPCUTE-
Ta, u Uropb CeBOCTbSHOB, Mpo-
¢deccop locymapCTBEHHOrO YHU-
Bepcuteta Hbto-Mekcnko (New
Mexico State University, CLUA),
COBMECTHO C yyeHbiMu TI1Y npo-
BOJST UCCNEA0BaHMS NO MOAENU-
pOBaHMIO CBOMCTB MaTepuanos
u paspabatbiBatoT MeTon dop-
MMPOBAHUS  BbICOKOINACTUYHBIX
HaHOCTPYKTYPUPOBAHHbIX 3aLUWT-
HbIX (QYHKLMOHANbHbIX MOKPbITUH
BbICOKOW TBEpLOCTU. BepeTcs co-
BMeCTHas paboTa Haf co3aaHueM
HOBbIX METOAMK U 060pyn0BaHUS
[LNS peCYPCHbIX UCMbITAHUI MaTe-
puanos, paboTalwWwmx B 3KCTpe-
ManbHbIX ycnoBusix, ¢ CyHaepom
Pamacy66y (Sunder Ramasubbu),
[MpeKTopoM KomnaHum Biss ltd.
(xongwmHr Instron, MHaus).

KpynHble koMmaHuM u rockopmno-
pauuu nposBAstoT 60MbLIOA WH-
Tepec K YHMKaNbHbIM CBOWMCTBAM U
0CO06EHHOCTSIM NPOU3BOACTBA KOM-

n

i (e

Hobenesckuii naypeam, npedcedamens MexyHapoOH020 Hay4Hoz0 cosema TI1Y [aH LLlexmmaH
8 MexdyHapooHoli Hay4Ho-06pazosamensHol nabopamopuu «KoMNO3ULUOHHbIE MAMEPUANbLI U NOKPLIMUS»
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KocmoHasm, dsaxbl [epoli Cosemckozo Coto3a, eeHepan-matiop asuayuu Bna-

dumup [IaHubexkos 3HaKkoMumcs ¢ pazpabomkamu 07151 KOCMUYECKol ompacau

Technologies 2014.» The project
«Development of radiation-resistant
nanocomposites» is included in
the investment financing plan of
Concern Vega JSC for 2014-2015
within Skolkovo's space cluster.

The outcomes of the project
«Materials for extreme
conditions» will include the
technologies for production of
unique materials to be used
in space, hydrospace and the
Far North, the equipment for
production of such materials and
test procedures, in particular,
additive technologies (the so-
called 3D-printing), and end
products made from composite
materials.

This mega-project should
embrace five areas:

1. Modelling properties and
compositions of materials
for extreme conditions

2. Materials and hardening
coatings

3. Technologies

4. Equipment

5. Testing and quality control

By the order of the Government
No. 218, research teams of the

Institute of High Technology
Physics and  Institute  of
Non-Destructive Testing are
performing a joint project with
the Institute of Strength Physics
and Materials Science RAS and
Energy JSC titled «Development
and implementation of high
technology of active/passive
quality control of compounds
produced by friction stir welding
for the manufacture of the body
elements of new generation
space and missile systems.»

Another project is aimed at the
development and delivery of the
equipment for non-destructive
examination of ITER products.
The project was commissioned
by Rosatom and is performed on
a contractual basis.

A large-scale and long-term
project «Development of
technology and equipment for
cleaning and decontamination of
industrial waters» isbeing carried
out for OAO Gazprom Transgaz
Tomsk as part of research,
development and technological
work and implementation of
resource efficient technologies.

Regarding the development

of Non-Destructive Testing
and Diagnostics technologies,
in 2014 the Institute of Non-
Destructive Testing launched a
megaproject titled «Technology
and complexes for new
generation tomography non-
destructive testing.» Tomography
is a state-of-the-art effective
inspection tool. It is the highest
level of non-destructive testing
providing the reconstruction of
a three-dimensional image of
the examined item with detailed
representation of its internal
structure. The project uses
approaches and solutions based
on the integrated use of both
new physical principles of the
internal structure reconstruction
(betatrons, thermography,
electromagnetic radiation) and
the upgraded conventional
methods (ultrasound and
X-rays).  Tomsk  Polytechnic
University developed the
thermal tomography method
based on diffusion processes
of heat transfer (as opposed
to the classical computer
tomography). This new and
promising method of control
using the characteristics of
electromagnetic radiation s
based on the phenomenon
of pulsed generation of
electromagnetic fields by non-
metallic materials which was
discovered in our University.
The project proposes the use
of phased array antennas, the
robotic imaging and special
signal processing algorithms
that, in contrast to existing
techniques, will allow obtaining
real-time three-dimensional
images of the item with complex
geometry. We propose an
import-substituting, affordable
and improved analytical
tomograph with spatial and
density resolution of control
corresponding to the highest
standards. As a result, in course
of the project we will create
a prototype sophisticated
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Jlemyuk-kocmoHasm, [epoti Cosemckozo Coto3a, lepoti Poccuu Cepeeli Kpu-

kanes 8 T[1Y

Mo3uTOB, 3a KOTOpbIMW Oyayliee
B pasBUTUM MNPUOPUTETOB aBTO-
aBMa-, KOCMUYECKON TEXHUKM.

Paspabotkamm TIY B o0b6nactu
KOMMO3MLUMOHHBIX  MaTepuanos
WHTEPECYHTCS He TONMbKO npea-
CTaBUTENM MPOMbILLIEHHOCTU U
OM3Heca, HO M M3BECTHbIE 0OM,
nonyumswme rnybokue 3HaHMUS
nosefieHus n npobnem co cpefon
0buTaHus B KOCMOCe.

Tak, B TIY npuesxanu gna 3Ha-
KOMCTBa, 0OMEHa OMbITOM U YyTe-
HUS NEeKUMIA NEeTYUKM-KOCMOHAB-
Tol Bnagumup [xaHMbekoB W
Cepreii Kpukanes.

Bnagumump [kaHnbekoB npea-
NIOXWST NPOBOAWTL KOCMMYECKME
3KCMNEPUMEHTbI MO MaTepuanam
n TexHonornam TIMY Henocpegn-
CTBEHHO B KOCMoce: Ha 6opTy
CTAQHLMI U B OTKPbITOM KOCMOCE.

Ha cerofHswWwHMM OeHb B paMKax
peanu3aluy MerarpaHta BbINOJHS-
totca 5 rpaHToB Poccuiickoro doHaa
(yHAAMEHTaNbHbIX  UCCeLOBaHWH,
B TOM uucie 2 MonomexHbix. Ha-
yYHas rpynna Mof pyKOBOLCTBOM
npogeccopa IE. PemHeBa nonyumna
nognepxky Poccuiickoro HayyHoro
¢doHpa. [1Ba npoekTa noaaepKaHbl B
pamkax QOefepanbHoi LeneBow npo-

rpamMMbl, Ba - B paMKax MPOEKTHOM
YacTW roCyfapCTBEHHOMO 3afaHus B
cthepe Hay4yHoOI AEATENBHOCTU.

CosmectHo c CaHkT-TleTepbyprckmm
rOCyLLapCTBEHHbIM  MOMUTEXHUYE-
CKMM  YHWMBEpCUTETOM (rONI0BHAs
opraHusaums) U CKOMKOBCKUM
MHCTUTYTOM HayKu W TEXHONOruu
peanusyetcs npoekT «Paspabotka
MHTErPUPOBAHHOW CUCTEMBI KOM-
MbIOTEPHOTO  NMPOEKTUPOBAHUS U
WHXWUHUPUHIA AN apaAUTUBHOIO
MPOU3BOACTBA NETKMUX U HALEXHbIX
KOMMO3WTHbIX KOHCTPYKLMIA KJItO-
4eBbIX BbICOKOTEXHONOMUYHBIX OT-
pacnei NpOMBbILLNIEHHOCTUY.

3akntoueH poroeop ¢ @oH-
LOM  MHMPACTPYKTYPHbIX M 06-
pa30BaTe/bHbIX  NpOrpamM, B
paMKax KOTOpOro Mo  3aKasy

«H3B3-Kepamukc»  paspabora-
Hbl 0bpa3oBaTenbHas nporpam-
Ma MOoBbIWEHUS KBanUdUKaLmMm U
y4ebHO-MeTOAMYECKUIA KOMMIEKC
B 06n1acTv NMpUMEHEHUs U3aenun
M3 HAHOCTPYKTYPUPOBAHHOM KOM-
MO3WULMOHHOM KEPaMUKM.

O6pazoBaTenbHas NporpamMma noBbl-
LeHns KBanndukaumn «TexHonornm
HaHOCTPYKTYPUPOBAHHbIX KOMMO3W-
LIMOHHBIX OKCUAHBIX U HE30KCUAHbIX
KepaMuyeckux MaTtepuanos»  (py-
koBoguTenb npoekta O.J1. XacaHoB)
oTMeuyeHa Mepanbto «Jlaypeat Bce-
POCCUICKOTO BbICTAaBOYHOTO LIEHTPay»
KpynHeniueir 06pa3oBaTeNbHON Bbl-
ctaBkn Poccum «CoBpeMeHHble 06-
pa30BaTe/bHble TexHonorum — 2014».
B pamkax nporpammbl npownu oby-
ueHue 25 cneumanmcTos.

MpoBedeHO  MOAenupoBaHue  Co-
CTaBOB  KOMMO3WUTOB, W3rOTOB/IEHDI
YCTAHOBKM, MO3BOMSIHOLLME MOMYyYaTh
MOKPbITUS C YHUKANbHBIMK CBOWCTBA-
MU, MoaepH/3MpoBaHa YCTaHOBKa Mo
HaMblIEHWIO CNOXHBIX PaaMaLMOHHO-
M M3HOCOCTOMKMX 3M1AaCTUYHBIX MO-
KpbITWiA BbICOKOM TBEpoCTH. Paspa-
60TaH HOBbIN MeTon, (POPMMPOBAHUS
MHOFOC/IOMHbBIX aAMa3HbIX MAEHOK C
MCMONb30BaHWEM  MPUHYAUTENBHOM
BTOPWYHOM HYK/EALMM anMa3HbIX 3a-
pOZAbILLEN MOHHOM BOMOAPAMPOBKOA.

[poBeaeHa yHuduMKauma MeTo-
OMK UCMbITAaHMIA 019 OLEHKM pe-

B PAMKAX TMPOIrPAMMbI
MPOLIN OBYYEHMUE 25 CIE-
LMANNCTOB.
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complex tomographic system of
a new type based on the newest
methods of non-destructive
testing and diagnostics of
materials and products,
significantly improving their
performance and applicability,
reliability, functionality and
consumer appeal.

In cooperation with Moscow
State  Institute  of  Radio
Engineering, Electronics and
Automation, our Institute
created a prototype system for
the inspection of vehicles. The
developed inspection complex
costs less than the alternative
products, with the equivalent
functionality. With the betatron
applied as a radiation source, it is
possible to use special methods
of X-ray control to determine
the types of materials in the
examined item and detect the
presence of toxic, explosive and
narcotic substances. As a result,
the relevant agencies will be
equippedwith domestically-made
mobile inspection complexes
at a lower price and with less
operating costs than their foreign
alternatives. The complex is also
used in training programmes
for technical specialists in the
field of inspection technologies,
and for training and retraining
of specialists in non-destructive
testing and radiation safety of
operation of devices generating
ionizing radiation.

Processing of industrial and
domestic waste is a pressing
global problem both in terms of
environmental protection and
their use as secondary resources.
TPU is carrying out a number of
projects in this field.

1. Disposal of sulphate calcium
industrial waste

A series of research is dedicated
to studying the properties of
sulphate calcium industrial waste

06pasubl mensonposodsuiux NOMUMEPHBIX MAMEPUAnos

as a by-product of hydrogen
fluoride production and the
problems of neutralisation of
acid granular waste materials in
the same production technology
and the process of unification of
technogenic anhydrite. Within this
research,our specialists developed
innovative resources and energy
saving technology for production
and unification of anhydrite
binder from  fluoroanhydrite
(this process of neutralization
of fluoroanhydrite also involves
carbide lime slurry - another
calcium-containing chemical
waste). We also developed
the special technology for
production of building materials
and products, such as anhydrite
slag blocks, sheets of Pano dry
anhydrite plaster, anhydrite filler,
anhydrite frame-monolithic
building modules and anhydrite-
polystyrene thermal and sound
insulation of building products.

2. Research work on recycling
of wastes of agricultural
enterprises with produced
biogas as an energy resource.

The project is committed
to obtaining  breakthrough
scientific and practical solutions
and enabling technology
that will create significant
technological  reserve  and
boost the development of
agriculture in Russia in the near
future. With the support of the
Tomsk Oblast Administration
and the Fund «Energy without
Borders,» we launched the
project «Technology of high-
speed processing of biomass
into biomethane to generate
heat and electricity in response
to growing demands for
environmental processing of 3-4
hazard class biological waste»
and started the construction of a
pilot mobile biogas plant.

Creation of materials for extreme
conditions, non-destructive
testing and diagnostics and
waste management are the most
important components of the
Safe Environment cluster, and
the University holds a leading
position in this field.

61



III
III N2 20 2015

TOMCKMI NONUTEXHUK

cypca paGOTbI METATMYECKNX
KOMNO3UUMOHHbIX MaTepunanos
B 3KCTpEeMalibHbIX YC/I0BUAX. M3-
FOTOBNIEHbI na6opaToprle yCra-
HOBKW A1 KOHTpPONA KayecCtBa
KOMNO3UUMOHHbIX MaTepnanos U
n3genui n3 yrnennactukos.

MpoekT «Pa3paboTka paamaum-
OHHO-CTOMKMX HaHOKOMMO3UTOB»
BK/IHOUYEH B UHBECTULLMOHHbIN NAaH
®uHaHcupoBaHna OAO  «KoH-
uepH «Bera» Ha 2014-2015rr. B
paMKax KOCMMYecKoro knacrepa
CkonkoBgo.

[ns oueHku 3ppekTUBHOCTU pea-
nmM3auum MeranpoekTa «Matepua-
Nbl AN 3KCTPEMaNbHbIX YCI0BUM»
NpoOBOAMTCS MeXayHapoaHas
3KCMepTM3a M JanbHenlas 3a-
LUMTa pe3ynbTaToB NpoekTa nepes,
MexayHapo4HbIM Hay4YHbIM COBe-
Tom TMY (MHCQ), koTopbit penaet
OLEHKY U MMeeT NpaBo NPOAAUTb
BbINONHEHWE NPOEKTa MAU OcCTa-
HoBWTb ero. Ha dotorpadum no-
Ka3aHa pabora MHC netom 2014 .

MTorom npoekTa «MaTtepuansl gns
3KCTPEMAbHBIX YCNOBUM» CTaHyT
TEXHONOMMK MONYYEHNUS YHUKANb-
HbIX MaTepuanoB Aas paboTbl B
YCN0BUSAX KOCMOCA, MMAPOKOCMO-
ca n KpariHero CeBepa, co3gaHue

ONa OUEHKU SODOEKTUBHOCTU PEANU3ALUN METANPOEKTA
«MATEPUANDbI AN SKCTPEMAJIbHbIX YC/IOBUA» NPOBOAUTCA
MEXAYHAPOOHAS 3KCNEPTU3A U DANIbHEMILAS 3ALWLMUTA PE-
3YIbTATOB MPOEKTA NEPEA MEXAOYHAPOOHbIM HAYYHbIM CO-

BETOM TNY (MHQ).

0060pynoBaHUs ANs UX MONYYEHMS],
MeTOAMK MCMbITaHMS, B YaCTHOCTH
C NpPUMEHEHMEM  afAaUTMBHBIX
TEXHONOMMIA  (TaK  Ha3blBAaEMOW
3D-neuatu), roTOBbIX MU3LENUIA U3
KOMMO3MLMOHHbBIX MAaTepPMANOB.

K ocHOBHbIM pesynbratam Mera-
npoeKkTa cnegyet OTHeCTU 5 Ha-
npaB/eHUiA:

1. MopenupoBaHne CBOWCTB M
COCTaBOB MaTtepuanoB pAns
3KCTpEeMasbHbIX YCIOBUIA:

e BnepBble npennioXeHbl M
YNCNEHHO peann3oBaHbl
MOZENn OCaXAEHUS MHOro-
C/IOMHBIX MOKPbITUI, CMHTE3a
KOMMO3WLUMOHHbIX  MaTepu-
anoB M pacyeta mx sddek-
TUBHbIX CBOWCTB, KOTOpble

“cnonb3yTcs Ans Bblibopa
1 060CHOBaHMA YCNOBUM, He-
06XOAMUMBIX ANS MONyYeHUs!
MaTepuanos, paboTalolmx B
3KCTPEMasbHbIX YCNOBUSAX.

PaspabotaHa MeToamka Mo-

[enMpoBaHus U 3KCnepu-
MeHTanbHOW  Bepudukaunm
npoLeccoB  KOHconnaumm

koMno3utos (Al+B4C+W).

ocTpoeHbl KOHEeYHo-3ne-
MEHTHble U hU3nYeckmne Moae-
NI TOMOTEHHbIX MOPOLIKOBbIX
NMOMMANCIEPCHBIX  KOMMO3K-
umMin coctaBa (Al+ HaHomo-
powkn W u B4C), asontoumn
UX YNnoTHeHus 0e3 CBS30K
M nnactMduKaTopoB npume-
HUTENBHO K YC/IOBMSIM Cnapk-
nna3MeHHoro cnekanus (SPS).

MaTepManbl U ynpo4yHsawouwme
NOKpPbITUA:

MonyyeHbl onbITHble 06pas-
Ubl HE MMEKLMX MUPOBbIX
aHanoroB NEerknx antoMmUHUIA-
MaTPUYHbIX  KOMMO3UTHbIX
MaTepuanoB ¢ pobaBkamu
HaHOMOPOLIKOB Bo/bpaMa u
Kapbuaa 6opa ans co3paHus

lpogpeccop E. PemHes demoHcmpupyem yneHam MexdyHapoOHo20 Hay4yHo20 cosema TITY KoMOUHUPOBAHHYO
YCMAHoBKy 0715 ocaxdeHuss NoKpeimul u3 2a30800 ¢assl
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paanauUMOHHO-3aWNUTHDBIX

KOpnycoB  MUKPO3NEKTPOH-
HbIX MOD,yfI617I paKeTHO-KOC-
MUYECKOMN TEXHUKM.

PaspabotaHbl cOCTaBbl Ha-
MOMHEHHbIX TENJI0NpoBOAS-
LWMX MONIMMEPHBIX MaTepwua-
JI0B Ha OCHOBE NOSIMITUNIEHA
C TEXHUYECKMMU XapaKTepu-
CTMKaMK, NPeBOCXOAALLUMMU
3apybexHble aHanorn u oT-
pabotaHa TexHonorus no-
Ny4yeHuns wu3genuii MetonoMm
3D-nevat. MakcUMManbHbIi
Ko3hdULUMEHT Tennonposo-
[IHOCTW u3penuin bonee Yem B
25 pa3 npeBbIlaeT TakKOBON
N5 NOIMMEPHOM OCHOBBI.

PaspaboTaHbl cOCTaBbl YHU-
KasibHbIX M3HOCOCTOMKMX
KOMMO3MUMIA  Ha  OCHOBE
CBMII3 c BBepeHueM no-
nuteTpadTopaTUNEHA (no
10 Bec. %), KoTOpble MOTyT
3((dEKTUBHO MCMNONb30BaTh-
€ ANg y3noB TpeHus B OT-
CYTCTBMM CMa304HOW cpeapl
(frp = 0,1) B yCNOBUAX HU3KMX
Temnepatyp (- 70...+ 70 °C).

MonyyeHbl 3KCNepUMEHTaNb-
Hble 06pasubl apMMpPOBaH-
HbIX YFe- W CTEK/0TaHbH
KOMMO3WULUMOHHbBIX ~ MaTepu-

a/loB Ha OCHOBE MOAWUIULIU-
obnapato-

K/IONeHTaaneHa,

WMX BbICOKMMMU 3HAYEHUSIMU
Mozy/iei ynpyroctu Ha pas-
pbIB U U3rnb, TepMMUYeCKon
CTOMKOCTbO B [AMarna3oHe
Temnepatyp (-70...+150 °C),
LN U3roTOBNEHWUS KOPMyC-
HbIX JeTanei NoABOAHbIX
M KOCMMYECKMX annapaTos.
®uU3nKO-MexaHUyeckne mo-
Kasatenu 006pa3uoB Cpas-
HAMBI  C  MOKa3aTensiMu
YINennacTMkoB Ha OCHOBe
3MOKCUIHbIX CMOT.

PaspabortaHo 3almMTHOE
MHOrOC/IOMHOE MOKPbITUE Ha
OCHOBe NWHENHOW cBepxpe-
wetku TiN/ALN, obnapatouiee
BbICOKUMM  MEXaHUYECKUMMU
CBOWCTBaMM W pajuaLMOH-
HOM CTOMKOCTbIO, ANS npu-
MeHeHMs B napax TPeHus Ha
KOCMMYEeCKUX annapaTax.

TexHonoruu:

PaspabotaH npuHUMNUANbHO
HOBbIM MeTog4, (opMMpoBa-
HWS MHOTOC/OMHbIX aNnMas-
HbIX MNEHOK, MO3BONSOLLUA
HaHOCUTb cBepxTBepable
(>80 T[Tla), TennooTBOAALME
(>1000 B1/MK) anmasHble
C/TIOU C HU3KOM LIepoxoBaTo-
cTbto (< 300 HM) He3aBMCMMO
OT TONLWMHBI NOKPbITUS. [aH-
Hoe MOoKpbITHe obnasaert uc-
KNIOUYUTENBHOM  CTOMKOCTbIO

K XMMMYECKOW KOppO3uu
(kMcnoThbl, Wenoyun, mMopckas
BOAA) M K paauauMOHHOMY
BO3[ENCTBUIO (PEHTTEH, Hel-
TPOHbI,  FaMMa-u3snyyeHue),
YTO MO3BOJISIET UCMOMb30BaTh
0151 NOBBILLIEHMS M3HOCOCTOMN-
KOCTW Y310B KOCMUYECKUX U
NoABOAHbIX annapaTos.

BrnepBble pa3pabotaH MeTop
MoAM(UMKALMM  NOBEPXHOCTU
HaHOYaCTULLXene3a opraHuye-
CKMMU CTPYKTypaMu, COAepKa-
MMM MOHOMEpPHbIe PparmMeH-
Tbl U MOKa3aHa BO3MOXHOCTb
UX WCMONb30BaHWS ANs Mo-
nyyenuns  3D-apMUpOBaHHbIX
MOAMMEpPHbIX MaTepuanos
MEeTOZOM MOAMMEPU3aLUK Cy-
CMEH3UI HAHOYACTUL, B MOHO-
mepe. T[lonyyeHbl 0bpa3upl
CLUMTBIX MOSMMEPOB C 334aH-
HbIM TMPOLEHTHbIM HamnosHe-
HUMeM HaHouactuuamu. lMpen-
NOXeHbl OCHOBHbIE NMPUHLMMbI
(hOpMOBaHMS TOTOBbIX M3fe-
i Metogamu 3D-nevaTu.

O6opyanoBaHue:

MpoBeseHa  KOMMeKCHas
MOLEepHM3aUMsa [OBYX YCTa-
HOBOK [N HaHEeCeHus no-
KpbITUIA METOAaMM BbICOKO-
BaKYyMHOrO pacnblieHus u
ra3oasHoro 0CaxXaeHus, no-
3BO/IMBLUAS BECTM UCCNeno-
BaTeNbCKME paboTbl MO CUH-
Te3y NOKPbITUiA, paboTatoLwmx
B 3KCTPEMasIbHbIX YC/IOBUSIX.

Co3paHbl  3KCMepMMeHTab-
Hble YCTaHOBKM A/1g 0TpaboT-
KM aaOuUTUBHBIX TEXHOMOMMUM
nonyYyeHus U3nenmm MeToaa-
MW CeNeKTMBHOro Na3epHoro
CNeKaHUs WM 3NEKTPOHHO-NY-
YeBOM MOC/IOMHOM HannaBKu
MeTa/InYecknx  NOPOLUKOB
KOMMO3MLMOHHOIO COCTaBa.

Benetcsa paspaboTka He MMeto-
wero aHanoros 3D-npuHTepa
Ans nevat kopnycos PKT u3
MOAMMEPHbLIX MaTepuanos ¢
TPEXMEPHbIM  HEeMpepPbIBHbIM
ApPMUPOBAHMEM.
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5.

UcnbiTanua n KOHTPO/1b
Ka4yecTtBa:

B cootBetctBMM C TpeboBa-
Huamm TI1Y komnaHuen BiSS
Ltd. u3rotoBneHa u nocraene-
Ha YHWKanbHasi WCMbITaTeNb-
Has MaliMHa ANS PecypCHbIX
MCMbITaHMI,  NO3BONANOLLAS
BbIMOMHATbL [0  MMW/IMOHA
LMKNOB Harpy>XeHui 3a Tpwu
yaca. PaspabotaHa aHanutu-
yeckas Mofesb pocTa Tpewu-
Hbl B MaTepuasne u MeTOAMKM
MCMbITAaHMIA NpPU  BbICOKOYA-
CTOTHOM LMKIMYECKOM Harpy-
XEHUU [NS OLEHKU pecypca
paboTbl M3aenuii U3 KoMMo-
3MLMOHHBIX MaTepManoB.

PazpaboTaHa  KOHCTpyKUMS
M u3rotoBneHa nabopatop-
Has yCTaHOBKA A5 KOHTPONS
KayecTBa KOMMO3WULMOHHbIX
MaTepuanoB MeToAoM LUud-
poBOW Wunporpaduu.

[ng KOHTpOns CTPYKTYpHOM
LLeNOCTHOCTM M34ennii Ha oc-
HOBE KOMMO3WLMOHHbIX Ma-
Tepuanos pa3paboTaH u co-
H6paH nabopaTopHbIA CTeHA,
LLeViCTBMSI KOTOPOro OCHOBA-
HO Ha MCMONMb30BaHWU CETU
pacnpefeneHHbIX  ynbTpa-
3BYKOBbIX [AaTYMKOB (BOJHbI
Namba).

B obnactu KoHTpons Ka4yecTa Ma-
TEpPUAnoB, U3LeNunii U BHELPEHUS
pecypcocbeperawLiMx  TexHo-
norvnt TIY BbINONHAET KpynHble
MpoeKTbl C rockopropauusmu Po-
ckocMoc, Pocatom, [aznpom, B TOM
yucne B paMKax peanusauuu no-
cTtaHoBneHus lMpaButenbctea PO
N2 218 o koomepauuu BY30B U
npesnpuaTun.

3yeTcs MpoekT no paspaboTke u
MOCTaBKE KOMMEeKCa YNbTPO3BY-
KOBOro KOHTpons usnenuii UTIP.

B obnactn pazsutua HUOKTP wu
BHeApeHus pecypco3hdeKTUBHbIX
TexHonormit ons OAO «lasnpom
TpacHraz ToMCK»  BbINOHAETCS
KPYMHbIA M AONTOCPOYHBIVA NPOEKT
«Pa3pabotka TexHonorum u 060-

B OBJIACTU KOHTPOJI! KAYECTBA MATEPUAJIOB, U3LENUNA U
BHELPEHUA PECYPCOCBEPETAIOWMX TEXHONOTMWA TNY Bbl-
MOJIHAET KPYMHbIE MPOEKTbI C FOCKOPMOPALMAMU POCKOC-

MOC,POCATOM, TA3MPOM.

Mo noctraHoBneHuto [NpaButenn-
ctBa PO N° 218 konnektmBamm
NOBT n UHK TIMY BbinonHseT-
€Sl COBMECTHbIM npoekT ¢ NOINM
CO PAH n OAO PKK «3Heprusy,
«Pa3pabotka M BHeApeHWe Bbl-
COKO3(PEKTUBHOM  TEXHONOTUM
AKTMBHO-MACCMBHOTO  KOHTPONS
KauecTBa COEAMHEHWI, NOMyYeH-
HbIX METOAOM CBapKW TPEHWMEM C
nepeMelnBaHUEM, ONS U3rOTOB-
NEHUS KOPMYCHbIX 3N1EMEHTOB pa-
KETHO-KOCMMUYECKOWN TEXHUKMU HO-
BOrO MOKONEHUS®, PYKOBOLMTENb
yneH-kopp. PAH, 3aB.kadp. ®PBTM
NOBT, npod. C.I. NMcaxbe.

Mo 3akasy «HUMSMDA um. [O.B.
EdpemoBa» (PocaTom) B pamkax
X03[10roBOpHbIX paboT peanu-
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pyaoBaHuUA OYUCTKU U o6e33apa-
XWUBaHUA NPOMBbILWIEHHbBIX BOO».

B pasButumn TexHonoruii «Hepas-
pywalowmii KOHTPONb U AUArHoO-
cmka» B 2014 romy ctaprtoBan
meranpoekt MHK TIMY «TexHono-
MKW U KOMMNEKCbl TOMorpaduye-
CKOr0 Hepa3pyLAKLLEr0 KOHTPO-
N1 HOBOTO NMOKONEHUSA.

CTpeMuTenbHble TEMMbl Pa3BUTUS
W BHepeHne BO Bce cdepbl ae-
ATENbHOCTM COBPEMEHHbIX TeX-
HUYECKMUX CUCTEM, HEMPEPbIBHbIN
POCT UX CTPYKTYPHOM CNOXHOCTU
M pa3sMepHOCTH, Cneunanmnsmpo-
BaHHblEe YC/OBUS MPUMEHEHUS
M TpeboBaHMs K 6E30TKA3HOCTK
BbIMOJTHAEMbIX annapaTypown
dYHKUMIA OonpenenqioT akTyanb-
HOCTb MNpo6AeMbl  HaAEXHOCTH,
KayectBa M 6e3omacHOCTM 3KC-
nayaTaumMm TeXHUYECKUX 06b-
ekToB. bonbluoe 3HayeHue B
YCNELWHOM peLleHnn 3TUX 3agad
NPUHAONEXUT METodaM U cpen-
CTBaM Hepa3pyLLaLLEero KOHTPo-
N9 U ANArHOCTUKM.

CoBpeMEHHbIM  MOLLHbIM  Cpea-
cTBOM 06cnenoBaHus 0b6beKkToB
ABNSeTCs ToMorpadmsa — HamBbIC-
lWKMA  YpOBEHb HepaspyluakLle-
ro KOHTPOAS, 3aK/J0YaloWwasncs B
PEKOHCTPYKLMU 06bEMHOrO U30-
HpaxeHuns nccnegyemoro obbek-
Ta C noapobHON BM3yanusaumei
BHYTPEHHEW CTPYKTYpbl.
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B cuny MHoromunnuapnHoro Ha-
ceneHus  3emnu  (NMpakTUYecKu
abCoNTHO aHAaTOMMYECKU MOEH-
TUYHBIX OOBEKTOB KOHTPONS) Me-
AMUMHCKas ToMorpadus nonyumna
LUIMPOKOE NPUMEHEHWE, MOCKObKY
30eCb YMECTHO TMpaXMpOBaHUWe
MEeTOAO0B M annapaTypsl.

MHoromunnuapoHas xe  pas-
HOOOpa3HOCTb TEXHUYECKMX
YCTPOWCTB CEroaHs TpebyeT B Kax-
[IOM C/lyyae OTAENbHOro peLleHus
KaK Mo MeTody KOHTpons, Tak Mo
annapaTypHOMY UCMOHEHMUIO.

[Mo3ToMy KpaiHe akTyasbHa pas-
paboTka M cO34aHMe ToMorpa-
(dnyeckoro  MHOronpoduIbHOro
KoMmnekca, obecneynBaloLLero
KayeCcTBEHHbIN KOHTPONb U AMa-
FHOCTUKY CaMOW LUIMPOKOM raMmbl
BELLEeCTB, MaTepuanoBs, U3AENuw,
NpOLLeccoB U cpefbl.

B ocHoBy npoekTa 3anoxeHbl
noaXoAbl M peLieHus, OCHOBaH-
Hble Ha KOMMJEKCHOM WMCMOoJb30-
BaHWM Pa3nYHbIX, B TOM uuc/e
HOBbIX, AN ToMorpadum husnye-
CKMX NPUHLMMOB PEKOHCTPYKLMM
CTPYKTYpbl 0b6bekTa (6eTaTpoHbI,
TepMorpadus,  3N1eKTPOMarHuT-
HOEe M31y4YeHue), U MoIepHM3a-
LMK CyLecTBYIOWMX (YNbTPa3ByK
N PEHTTEHOBCKOE U3MTyYeHME).

Takor nopxod no3sonsieT CO3-
[atb cuctemy TOoMorpadoB, B3a-
MMOLOMONHAWMX APYr Apyra M
«MEepPeKPbIBAOLLMX»  TPAHULLBI  UX
npuMeHenus. Kak pesynbtat - obe-
cneyeHne TOMOrpadmyecKoro KoH-
TpOnsi MpakTUYecku BCEW, CamoMn
LUMPOKOW raMMbl BELLECTB, MaTepu-
anoBs, U3Aenui, NpoL,eccoB 1 cpepl.

PaspabaTbiBaeMble B yHMBepCH-
TeTe ManorabapuTHble  LMKIK-
yeckne yCKOpUTENW 3NEKTPOHOB
MO3BONIAIOT MNPU  MUHUMANbHBIX
rabaputax M npocToTe 3Kcnya-
TaLWKW reHepMpoBaTb BbICOMPOHU-
Kalollee M3nyyYeHue A0 OeCSTKOB
M3B ¢ cuMMeTprYHbIM (POKYCHBIM
ngTHoM nopsaka 0,3 MM npu Bbl-
COKOM  MOLHOCTM  SKCMO3MLU-

OHHOM [J03bl, obecneuymBaroLLme

abcontoTHble MpeuMyllecTsa Mo
TONMHE KOHTPONMPYEMOTrO 06b-
ekta (o 1,5 ™), no macce (mo
1,5 7) 1 no npocTpaHcTBEHHOMY
paspeuenuio (8o 100 MKm).

[puHUMn Tennosoi ToMorpaduu,
OCHOBaHHbIM (B OT/IMUME OT KIac-
CMYECKOM KOMIMbIOTEPHOM TOMOrpa-
dun) Ha AnddY3MOHHBIX MpoLec-
cax Tennonepenauu, NpeajoxeH B
TOMCKOM  MONUTEXHUYECKOM  YHU-
BepcuTeTe. [porpamMmHoe obecre-
YeHue, BK/IIoUas NporpamMmbl Mofe-
NMPOBaHMs U 00paboTKM OaHHbIX
no Metomy ToMorpadum, He UMeroT
MUPOBbIX aHaNOroB U NpencTaBns-
0T MHTEpeC Kak OTAe/bHble KOM-
Mepyeckue NpoayKTbl.

OcHoBHbIe MMetLLMEeCs MUPOBbIE
ny6nmkaLuumu no TennoBow TOMO-
rpapuv npuHagnexatr aBTopam
n3 TIY.

HoBoe, nepcnekTMBHOe Hanpas-
JleHMe KOHTpONs Mo  XapakTe-
PUCTMKaM  371eKTPOMArHWTHOro
M31y4YeHUs, OCHOBAHO Ha O6Ha-
DY)XEHHOM B YHWMBEpcuTeTe $B-
NIEHUU TEHEpaLMU  UMMYNAbCHBIX
3/1eKTPOMarHUTHbIX nonen  fae-
bopMupyeMbIMK  HEMeTananue-
ckumu  Matepuanamu.  dopma,
aMIM/IMTYLHO-YaCTOTHbIE CMEKTPbI
3N1EKTPOMArHWUTHBIX  UMMY/IbCOB
U3NYy4YEHUs U 3aKOHOMEPHOCTU UX

($hOPMUPOBAHUS BO BPEMEHU He-
CyT MHMOPMALMIO 06 U3IMEHEHUAX
HanpsKeHHO- AepOpPMUPOBaAHHO-
o COCTOSIHUSA, MPOYHOCTHbIX CBOM-
CTBax OObLEKTOB KOHTPONS, a Tak-
Xe 0 cTeneHu ero aedeKTHOCTY.

OcHoBHblE MMelOLMECS MUPOBbIE
nybnvkaumMm no  3neKTpOMarHuT-
HOW ToMorpaduu TaKxe NpuUHag-
nexar CoTpyAHUKaM YHUBEpPCUTETA.

YnbTpa3sykoBas ToMorpadus wu3-
BECTHa M LOBOJbHO LUMPOKO MpK-
MEHSIETC B KOHTPO/Ne MpOCTbIX
KOHCTpyKUMi. B npoekTte npeg-
naraeTcs wcnonb3oBaHue hasu-
POBaHHbIX aHTEHHbIX peLIeToK,
pob0TU3MPOBAHHOM CUCTEMBI TO-
mMorpaduu v crneumanbHble anro-
pUTMbl 06paboTkM CUrHana, 4Yto B
OTIMYME OT CYLLECTBYHOLMX METO-
OVK M annapaTtypbl MO3BOMUT NONY-
yaTb TpexMmepHble K300paxeHus
06beKTa KOHTPONS CaMOVi CIOXKHOM
reOMeTpuu B peanbHOM BpPEMEHM.
3710 BOOOLLE M3MEHSET COBPEMEH-
Hble NpeLCcTaBNeHUs O BO3MOXHO-
CTSIX TaKOro B1Aa ToMorpaduu.

PeHTreHoBckasi ToMorpadms Takxke
“3BeCTHa, annapatypa (B OCHOBHOM
MMMOPTHas!) Ha pbIHKE MPUCYTCTBY-
etr. Mpennaraetcs paspabotka MM-
MopTo3aMelLLAtoLLEro, HeAopOroro M
YCOBEPLIEHCTBOBAHHOTO aHaNMUTUYe-
cKoro ToMorpada C NpoCTPaHCTBEH-
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HbIM M MNIOTHOCTHBIM pa3peLleHneM
KOHTPO/IS HA YPOBHE MUPOBbIX CTaH-
JapTo. byayT peanusoBaHbl Mexa-
HM3Mbl HOPMMPOBAHMS TPEXMEPHDIX
mogaenei 0bbekToB, 06paboTka M30-
OpaxeHWi, aHanM3 MpOCTPaHCTBEH-
HbIX M MJIOTHOCTHbIX XapaKTepUCTUK
nedekToB. Bce 310 no3sonser uc-
MoNb30BaTh €ro Ans UCCNeLOBaAHMN B
MaTepuanoBeAeHUM, reonoruu, 6uo-
JI0MUU U MeaMUMHE.

B pamkax peanusaumm [LaHHOro
npoekTa pa3pabaTbiBalOTCS anb-
TepHaTUBHbIe CNOCO6bI U yCcoBep-
LEeHCTBOBAKTCA  CyLLecTByloLWme
TEXHONOMMM MONyYeHus ToMorpa-
uruecknx M300paxeHuii ¢ ofHO-
BPEMEHHbIM MU pa3HOBPEMEH-
HbIM MCMOMb30BAHWEM PA3fIUYHbIX
BMAOB UCTOYHWMKOB U3NYYEHUS.

PesynbtaTom npoekTta bynet cos-
[laHWe 3KCMepUMEHTANbHOro 006-
pasua COBpPEMEHHOM KOMMIeKc-
HOM TOMOrpaduyeckon cucTemsl
HOBOrO TWMa, OCHOBAHHOIO Ha
MWUPOBBLIX JOCTUXEHUSAX B METO-
[laX Hepa3pyLaLLEero KOHTPONs
M OMArHOCTMKM COCTOSIHUS MaTe-
pVanoB U U3LENUA U CyLLECTBEH-
HO YNYYLLALWMX XapaKTEPUCTUKM
M BO3MOXHOCTU UX NPUMEHEHUS,
[OCTOBEPHOCTb,  MHOTMOMYHKLUM-

OHaNbHOCTb M I'IOTPE6MTeJ'I bCKYH
NPUBNEKATENBbHOCTb.

NMPEMMYLLECTBAMU PA3PABATbBIBAEMOIo A40CMOTPOBOIO
KOMMJIEKCA MO CPABHEHUIO CAHAJIOTAMU ABNAETCA OTHOCH-
TEJIbHO HEBbICOKAA CTOMMOCTb NMPU AHANOTUYHbIX XAPAK-

TEPUCTUKAX.

Pa3pabaTbiBaeMblit KOMNAEKCHbI
TOoMOorpad HanaeT BbICOKUIM CNpoC
B npombiwneHHoctn  Poccum,
BGAUXKHEro M fanbHero 3apybexbs,
T. K. B HaCTOsIlLee BpeMsl OTAeNb-
Hble ero COCTaBNsLLME, UMetoLLMe
6onee HU3KWI ypOBEHb OT Mpen-
MonaraemMoro, HaxoAsT LUMPOKUIA
M ycTonumMBbIN cobbIT. Kpome Toro,
KOMMAEKCHbIM ToMorpad MoxeT
ObITb Nerko pasgeneH u npopa-
BaTbCsl €ro COCTaBHbIMMU YACTAMMU.
70 06CTOATENBCTBO CYLLECTBEHHO
MOBbILIAET €ro MHHOBALMOHHBIN U
PbIHOYHbIV MOTEHLMaN.

MHCTUTYT Hepa3pyLaLLEro KOH-
Tpons UMeeT 6ONbLION OMbIT CO3-
[aHUS UCTOYHUKOB TOPMO3HOIO
U3NyYyeHus Ans  paguMoMETpU-
YeckUx U OedeKTOCKONMUYEeCKnX
cucteM. B mHcTuTyTe paspabora-
Hbl M MPOM3BOAATCS Pa3/IMYHbIE
GeTaTpoHbl U pEHTreHOBCKUE
annapatbl, B TOM Y1cie v ans no-
CMOTPOBbIX CUCTEM. Tak, K HaCTo-
AleMy BPEMEHU WHCTUTYT W3ro-
TOBMA M NocTaBun dupme “Smith
Heimann” 6onee 100 manoraba-
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PUTHbIX BETAaTPOHOB Ha 3Hepruto
2500 k3B.MobunbHble gocMoTpo-
Bble CMCTEMbI C UCMO/b30BAHUEM
3TOr0 UCTOYHMKA U3/yYEHMS, Npo-
M3BOACTBO KOTOPbIX BbIN0 HaYaTo
B 2002 rogy, ycnewHo paboTatoTt
BO MHOIMX CTPaHax MUpa.

B 2006 romy Hauanmcb noctaBku He-
TaTPOHOB Ha 3Hepruto 7,5 MaB ang
MCMONb30BaHMS B  [JOCMOTPOBOM
komnnekce ¢upmbl SAIC. MocTaBka
OCYLLECTBNISIETC Yepe3  3amafHo-
esponenckoro aunepa HUMN wmH-
Tpockonuu - ¢upmy John Macleod
Electronics Ltd. (Benukobputanus).

B nocnegHue rogpl MHCTUTYT MEHA-
€T CBOKO MAapPKETUHIOBYIO CTPATETMNHO
M nepeHanpasndgaeT CBOMN ycunma C
NOCTaBKM UCTOYHMKOB WU3NYyHEHUA
Ana nOCMOTPOBbIX CUCTEM Ha pas-
pa60TKy M NOCTAaBKYy CaMUX TaKUX
BbICOKOTEXHO/NIOTMYECKUX  CUCTEM.
B atom HanpaBneHnn ycmnmamu
Hawlero MHCTUTyTa U MockoBCKOro
rocygapCrtBeHHOro TEXHUYECKO-
ro0 YHUBEPCUTETA PAONOTEXHUKMN,
SNNIEKTPOHUKN U aBTOMATUKM CO3-
AaH NpoToTMN CUCTEMbI A4 A0CMO-
TPpa TPAHCNOPTHbIX CPEACTB.

MpeumyliecTBamMu paspabaTbiBa-
€MOro J0CMOTPOBOr0 KOMTI/IeKca
Mo CPaBHEHMWIO C aHanoramu sie-
NAETCS  OTHOCUTENbHO HEBbICO-
Kasi CTOMMOCTb MpPW aHaNOMMYHbIX
XapakTepuctukax. [pumeHeHue
6eTaTpoHa B KayecTBe MCTOYHMKA
U3NTy4eHUs NO3BONSET NPUMEHNUTD
crneumanbHble MeToAbl PEHTIEHO-
rpanyeckoro KOHTpoNs, KOTO-
pble NO3BONST ONpesensiTb TUMbI
BELLECTB, BXOAAWMX B COCTaB
06beKkTa KOHTPONSA, U BbISBAATL
Ha/IMuMe TOKCUUHbIX, B3pbIBYATHIX
M HApKOTUYECKMX BELLECTB.

Tor dakTt, 4TO0 BCE KOMMOHEH-
Tbl KOMMJEKCa MpOM3BOAATCA Ha
OOHOM MpesnpuaTMM, MNO3BOAUT
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CBOEBPEMEHHO MNPOM3BOAMUTL pe-
rynsipHoe cepBUCHOe 06CnyxXuBa-
Hve 060pya0BaHMS LOCMOTPOBOIO
KOMMNJIeKCa Mo BCEW TeppUTOpUM
P®, a Takke Npu BO3HUMKHOBEHMUM
TEXHUYECKMX HEenonafok ycrpa-
HATb UX M UX MPUYMHBI B TEYEHME
48 vacos.

OxupoaeMass LeHa peanusaumm
KOMMeKca NpuU MEeNKOCepUMHOM
NMpPOM3BOACTBE MOXET COCTaBWUTb
35-40 mMnH py6.dKCcnepTHas OLeH-
Ka peHTabenbHOCTM NPOM3BOACTBA
cocrasnsietr 35-50 %. Croumoctb
aHaNoOMMYHbIX  3apybexHbIX Ao-
CMOTPOBbIX KOMMIEKCOB C aHano-
TMYHBIMM BO3MOXHOCTSIMU COCTaB-
nset He mMeHee 70 MnH pyb., a B
cpenHem 100-120 maH py6.

Cnepyet yuyecTb, YTO MpU OCHa-
LLEeHUN COOTBETCTBYIOLUMX CNYXKO
OTEYECTBEHHBIMU LOCMOTPOBLIMM
KOMMIEKCaMM 3KCMyaTaLMOHHbIE

3aTpaThl CYLLECTBEHHO HUXKE, YEM
B C/ly4ae MCMoab30BaHMS UMNOPT-
HOWM TEXHUKM, TaK KaK 3apybexHble
MOCTABLLMKM 3a4acTyr NOCTaB/s-
0T KOMMIEKChI MPAKTUUYECKM HUXKE
ce6ecToMMoCTi, B [AanbHENLIEM
MoCTaBNiss OpUrMHalbHble 3anac-
Hbl€ YaCTM MO MHOTOKPATHO 3aBbl-
LUEHHBIM LieHaM.

Peanusaums NpoeKTa Mno3BONUT
OCHaCTUTb COOTBETCTBYHOLLME
Cﬂy>K6bI oTe4yeCTBEHHbIMM  MO-
OUNbHbIMU AOCMOTPOBbIMU  KOM-
nnekcaMu, UMEKLWLMMHK NO CpaBHE-
HUKO C 33py6€)KHbIMl4 dHanoramm
MEHbLYK CTOMMOCTb U MEHbLUKE
3KCNnyaTaunMOHHbIE pacXobl.

OCHOBHble TeXHUYECKMEe Xapak-
Tepuctuku UOK:

e DHeprus UCTOYHWMKA M3/yye-
Hu1a 9 MaB.
e KonuyectBo petektopos 512.

PEANN3ALUUA NPOEKTA MO-
3BOJIMT OCHACTUTb COOT-
BETCTBYIOWMNE CNIYXBbl
OTEYECTBEHHbIMWU MOBWUJb-
HbIMN LOCMOTPOBbIMU KOM-
NNEKCAMU, UMEIOLWLUMHU, MO
CPABHEHUIO C 3APYBEXHbI-
MW AHANOTAMW, MEHbLLIYIO
CTOMMOCTb U MEHDbLUUE 3KC-
NAYATALUOHHBIE PACXOAbI.

e PaccTosiHue OT UCTOYHMKA U3-
NYYeHUs 00 NIMHENKU AeTek-
TopoB 8,5 M.

e Bbicota ckaHupyemoro 06b-
eKTa oo 3 M.

e Pa3smep KpucTanna LeTekTo-
pa 6x6x20 MM>,

e PaszpeweHue 4,5 MM B LeHTp
CKaHUpyeMoro obbekTa.

e [lpoHMULaeMOCTb MO CTanu

220 mm.

YyBCTBUTENBHOCTb MO CTasb-
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Hoi nposonoke 0,8 MMm.

e KoHTpactHoe  paspelueHue
3 MM (CTanbHag nnactMHa
TONWMHOM 3 MM pasnnymMma
Ha dOHe CTaNbHOro NOroTU-
Tens TonwmHor 100 mm).

e YyBCTBMUTENBHOCTH MO MpO-
BOJIOYHOMY  KOJbLy  TON-
WMHOM 6 MM  (KOMbLO U3
CTaNbHOW MPOBOMOKKU 6 MM
pagmyca 100 MM paznuummo
33 CTaNbHbIM MOMNOTUTENEM
TonwmHor 100 mm).

e CkopocTb CKaHUPOBAHUS,
npu KOTOPOM rapaHTupyeT-
€ [OCTMXKEHWUE NpeLenbHbIX
napameTpos, - 0,2 M/c.

B o06pa3oBaTenbHOM 4actu KoM-
MAEKC UCTIONb3YETCs ANis peanusa-
LMK NPOrpamMM NOAFOTOBKM TEXHM-
YECKMX CMeuManucToB B 06nacTu
LOCMOTPOBbIX TEXHOMOTUIA, @ Tak-
€ MOBbILEHUS KBAaUDUKALUM U
NepenoaroToBKM  CMEeLManmcToB
B 06/1aCTM Hepaspywawwmx Me-

TOLOB KOHTPONS M pafuaLMOH-
HoW 6e30MacHOCTM 3KCMyaTaumm
YCTPOWCTB reHepUPYHOLLEr0 UOHU-
3UPYIOLLErO U3NYYEeHMS.

Bo Bcem Mupe ocrtaetcs octpoit
npobnemort nepepaboTka pas-
JIMYHBIX NPOMBbILNEHHBIX U BbITO-
BbIX OTXOAOB HE TO/MbKO C TOUKM
3pEHUS 3aLLMTbl IKONMOMUM, HO W
WX MCMO/Mb30BaHWE B KayecTBe
BTOPMYHbIX PECYpCOB.

B TMY B 3ToM HanpaBneHuu Bbl-
NONHAETCA psA NPOEKTOB.

1. Ymnusauma cynbdaTtKanb-
LiMeBbIX NPOMbILLIEHHBIX OT-
XO0J,0B.

Livkn pa3paboTok MOCBALLEH W3-
YYEHUIO CBOMCTB CynbdaTKanbLu-
€BbIX TMPOMbILUNEHHbIX OTXOA0B,
06pasytoWwmxcs B TEXHONOMMK No-
nyyeHns GTopoBOAOPOAa, a TaKxKe
BONpocaM 06e3BpexmBaHMs KuC-

B OBPA30BATE/IbHOW YACTM KOMIMJIEKC MCNONb3YETCA ANA
PEANU3ALUU NPOrPAMM NOATOTOBKWN TEXHUYECKUX CMELU-
AJINCTOB B OBJIACTU LOCMOTPOBbIX TEXHONIOTUM.
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NbIX FPaHyN000pasHbIX OTXOLHbIX
MaTepuanoB YKa3aHHOW TexHo-
noruu, npoueccam yHUOUKaLMK
TEXHOrEHHOro aHrngpuTa. B pam-
Kax [OaHHOW TemMaTuku paspabo-
TaHbl MHHOBALMOHHbIE Pecypco- u
3HeprocbeperatoLime TEXHONOMUM
NnoONyYeHns U yHUOUKaLUMM aH-
TMAPUTOBOIO BSXYLLEro M3 @TO-
paHruaputa  (MpuM4Y4emM  NOMyTHO
BOB/IEKAETCS B NpoLecc nepepa-
60Tk Mpu HelTpanusaummn GTo-
paHrnapuTa ele OauH KanbLuid-
COAEPXALLMA OTXOL XMUMUYECKOM
MPOMBILLNEHHOCTU — KapOUAHbINA
un), TEXHONMOrMWM CTPOMUTENbHbIX
MaTepuanos W U3Lenuin: nony-
YEHWS aHTMAPUTOBbLIX LWIaKobno-
KOB, IMCTOB CyXOM aHIMAPUTOBON
wrykaTypkun «MAHO», aHrmapuTo-
BOW LWINAKNEBKW, AHTUAPUTOBbIX
KapKaCHO-MOHOMIUTHbIX MOAynen
noMeLleHUn U aHrMapUTO-Nou-
CTUPONbHbIX TENNO- U 3BYKOU30U-
PYIOLLMX CTPOUTENBHbIX U3LENUN.

MpoBeneHbl nabopaTtopHble ¥
MONYNPOMbILUEHHbIE UCMbITAHMUS
3aK/Iaf0YHbIX LUAXTHBIX CMecen
no koHTpakty ¢ OAO «3® MK
Hopwunbckuit Hukenb». B HacTo-
dlwee Bpems NpoBoaMTCs pabo-




HOBbIE TEXHOJIOTUUA

B OBECNEYEHNM BE3OMACHOCTU XN3HEAEATE/IbHOCTWM YEJTOBEKA

Ne 20 2015

Ta MO 3aK/IOYEHMI0 [0roBOpOB
¢ TOO «Ynbba-TopKOMNNEKC,
r. Ycrb-KameHoropck, OAO «[a-
nollonumep [lMepmb», I. MNepMb #
OAO «CXK», . CeBepck.

2. HayuHo-uccnepoBartenbckue
pa6oTtbl no nepepaboTke oT-
XO[O0B npeanpuaTuii arpo-
NPOMBILLIEHHOTO KOMIUIEKCa
C nosyYyeHMeM >3HepreTuye-
CKOro pecypca - 6uorasa.

JbdekTMBHag cuctema ynpas-
NeHNs 0TXOAAMM KpalHe BaXKHA
[ONS yCNewHoro BedeHUst KOH-
KypeHTocnocobHoro 6u3Heca B
arponpoMbIlLIEHHOM  CEKTOpe.
B Hactosiwee Bpems B Poccun
HabntoaaeTcs pocT TeMNOB CTPO-
UTeNbCTBA W PEKOHCTPYKLIMM
XMBOTHOBOAYECKMUX XO3SIMCTB W
NTULEBOAYECKMX  KOMIMIEKCOB,
O[lHAaKO XO3SACTB, OCHALLEHHbIX
COBpPEMEHHbIMU cucTeMaMu cbo-
pa M yTunAM3aumm OTXOLOB, M3-3a
BbICOKOM CTOMMOCTW PEKOHCTPYK-
LMM BKyNe C MArKMMM 3KONOrnye-
CKMMU HOPMaMU, EAUHULIbI.

AKTUBHOE pa3BWUTUE TEXHONOTUIA
OYMCTKM BO3MOXHO Mocne aparn-
TauMM TexHonormm Kk ocobeH-

HocTam  Poccuiickoro  knmmara.
Ha paHHOM 3Tane uccnenoBaHui
TpebylTCa HayyHble U TexHuue-
CKME MoAXodbl, MNO3BOAAKOLWME
MoNy4YnuTb  BbICOKME  CKOPOCTU
nepepabotkn  Buomacchbl. 370
TpebyeT KayeCTBEHHOr0 HOBO-
ro noaxoga K paspaboTke Tex-
HOMOrUK,  aAANTUPOBAHHOM K
POCCUICKMM peanusaM, a Takxe
MeXAUCLMNAMHAPHOrO MNoAxona
K pelleHuo 3apauu. Heobxoau-
MO CO3[aTb COBMECTHbIE Hay4Hble
rpynnbl UCcnenoBaTtenen — XuMu-
KOB, (DM3UKOB, MeaNKO-OMONOros.,
MaTepuanoBefoB U TEXHUYECKUX
CneunanncTtoB [AOns KoMMiekc-
HOro pelleHns AAHHOM 33jauu.
Llenb npoekTa - nonyuunth onepe-
XaloLiMe HayyHO MpakTuyeckue
pe3ynbTaThl U HOBYH TEXHOJO-
TMK0 TaKOro YPOBHS, KOTOPbIM Mo-
3BO/IMT CO3[aTb CYLLECTBEHHbIN
TEXHONOMMYECKMA 3a4en M [aTtb
TOMYOK Pa3BUTUIO CENbCKOTO XO-
3aictBa Poccum B camom 6nm-
Xaviwem byayuiem.

B ToMcke ycunusiMu psfa HayuHbIx
OpraHu3aumMit  Co3AaHa HayuHas
rpynna, BK/vatowas B cebs cne-
LLMaZMCTOB PasNUYHOro Hanpaene-
HUS M CNOCOBHAs yCreLwHo peLlaTb

MOCTaBNAEHHYI0 B AAHHOW TemaTu-
ke 3agadvy. B ykasaHuywo rpynny
BXOASAT CMELMANUCTbl U yYeHble
Tomckoro MOSIUTEXHNYECKOTO
yHMBepcUTETa, TOMCKOrO LIeHTPpa
pecypcocbepexxeHus u 3Heprosd-
(HeKTMBHOCTH, @ TaKXKe NpeacTaBu-
Tenu busHec-coobLecTsa, KoTopble
3aMHTEpecoBaHbl B  pe3ynbratax
ycnewHon peanusauun HUP. Mpu
noaAepXke agMuMHMCTpauun Tom-
Ckov obnactn u doHaa «IHeprus
6e3 rpaHuu» HayaTa peanusaums
npoekTa «TexHoNorms CKOpoCTHOM
nepepabotkn Buomaccel B 6uo-
MEeTaH C NosyYeHneM TennoBow U
3N1eKTPUYECKOV IHEprumn B yCI0BU-
fX BO3pacTalowmx TpeboBaHuii K
3KONorMyeckoi nepepabotke buo-
NOTUYEeCKMX OTXOLOB 3-4 knacca
OMaCcHOCTM», 3aMyLLEHO CTPOUTENb-
CTBO OMbITHO-MPOMBbILIJEHHOW MO-
HMnbHOM 6MOra3oBoOM YCTAHOBKM.

Co3paHve MaTtepuanoB A4S 3KC-
TpeMasbHbIX YCN0BMIA, Hepaspy-
LALLM KOHTPOTb M AMATHOCTMKA,
YTUNN3ALMSA OTXOAOB — BaXKHEM-
WKe cocTaBnsiloWMe  KacTepa
«besonacHas cpepa obutaHus» -
MO3BONSIOT YHMBEPCUTETY 3aHU-
MaTb SIMAMPYIOLLEE MONOXEHME B
3TOM HarnpasieHUMU.
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PAOUNAUNOHHDBIE TEXHOJOTNW
HA CTPAXE 300POBbA

N.6.CTEMAHOB,

0. m. H., 3amecmumers
oupekmopa no
Hay4Hou pabome
Du3uKo-mexHuU4ecko20
uHcmumyma

Ha coBpemeHHOM 3Tane pa3BMTUSi SKOHOMUKM MPOUCXOAUT MacluTabHOe U3MEHEHME BO B3MAAAX HA ponb
M MEeCTo YesloBeKa B NpoLecce NpousBoACcTBa. BbicTynas BaXXHEMLLMM MCTOYHMKOM 3KOHOMMYECKOro pocTa
M He06X0AMUMbIM YC/IOBMEM KOHKYPEHTOCMOCOGHOCTH, /IOAM, & HE AEHbIM, 3AaHUS, TEXHUKA, ABNAIOTCA pe-
LIAKWKUM OTIMYUTENbHBIM NPU3HAKOM YyCnewHoro npeanpuatus. lMoaxoa, 0CHOBaHHbIA HA MUHMMU3ALIUM
3aTpaT Ha NepcoHa, Ha COBPEMEHHOM 3Tane MnokKasaj CBOK HeAeecnoco6HOCTb, UMEHHO MO3TOMY 60/b-
LUIMHCTBO CTPaH OTKasanocb OT NoAo06HOM NoAUTUKM B nonb3y KoHuenumun YEJIOBEYECKMX PECYPCOB.
KpaeyrosibHbIM KaMHEM 3TOi KOHLENUMK ABNseTca mobanbHas 3apaya — yKpenieHue 340poBbs, NOBbI-
LIEHUE KaueCcTBa M NPOAO/MKUTENbHOCTU XKU3HM YeNTOBEKA.

Cpeny npuoOpUTETHBIX BbI3OBOB Ha MYTU peLUeHuUs
3TOW 3ajauv C MOJMHbIM NPABOM MOXHO OTMETUTb
CepheyvyHo-COCYyaUCTbIe M OHKONIOTMYecKMe Mnatoso-
rmu. 3T1 3aboneBaHns YCTOMYMBO 3aHUMAIOT NNLM-
pyloLLMe MecTa B CTaTUCTUKE CMEPTHOCTU U CTOMKOM
yTpaTbl TPYAOCNOCOOHOCTU HaceneHus. Mo AaHHbIM
MuHuUcTepcTBa 34paBooxpaHeHus PO, exerogHo ot
3/10Ka4YeCTBEHHbIX HOBOOOpa3oBaHuit ymupaet 285

TbIC. YENOBEK, @ 3T0 NoyTh 14 % oT Bcex cMepTeit. B
MMpe 3TOT MoKa3aTenb AOCTUraeT — 8 MIH YENOBEK.
MNpwu 310oM 3a nocnepgHue 10 net npupocT 3abones-
LIMX OHKONOrM4yeckMMu 3aboneBaHuUsIMU COCTaBUN
18 %. CeropHs 3TOT MOKasaTeNb YCTynaeT TONbKO
CepLeyHo-CcocyamncTbiM 3aboneBaHus, Ybs fONS O0-
cturaet 30 % Bcex cnyyaeB cMepTu. B To xe BpeMms
no nporHosam BO3 B TeueHue 5 - 7 net oHkKono-
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RADIATION TECHNOLOGY FOR
HEALTH PROTECTION PURPOSES

IGOR STEPANOV
Doctor of Technical Sciences, Deputy Director for Research, of TPU Institute of Physics and Technology

The current stage of economic development is characterized by extensive change of views on the role and
position of humans in the production process. Being a fundamental source of economic advance and
indispensable condition of competitiveness, it is people, not money, buildings, or machinery, that appear to be
pivotal distinguishing features of a successful company. The approach based on the personnel cost minimization
has recently proved to be inefficient, which made numerous countries abandon such a strategy and opt for the
concept of HUMAN RESOURCES. The cornerstone of this concept is a global task consisting in health promotion

and enhancement of human’s life quality and duration.

Cardiovascular and oncological pathologies can be
fairly named among higher-priority challenges on the
wayto solving this task. These diseases steadily occupy
the leading positions in the statistics on mortality rate
and persistent disability of the population.

The objectives of solving such global issues are fully
met by the Medical Engineering Cluster established
within the Programme of increasing competitiveness
of Tomsk Polytechnic University among leading world
research and academic centres. The mission of the
Cluster is to create the conditions for integrating
academic potential, infrastructure and human
resources for advancing multi- and interdisciplinary
research, developing an optimal risk profile,improving
financial mechanisms for the support of innovative
projects, and implementing efficient project

management to form a synergistic effect during the
manufacture of high-technology competitive products.

The Cluster’s priorities are in line with the global
trends of developing the technologies for improving
the population’s quality of life and are focused on such
areas as bioengineered technologies and materials;
radiotechnologies in biomedicine; electrophysical
biomedical complexes. The underlying factors for
determining the areas of activities have become the
following: network-based character of the cluster
organization at the level of TPU research-and-
educational institutes; possible regional cooperation
with the RAS universities and institutes; small
innovative enterprises; available portfolio of advanced
developments enabling the University to take the
leading positions in medical engineering.

At present the research-and-development and
engineering projects are being implemented with the
involvement of over 30 small innovative enterprises,
leading pharmaceutical and medical companies,
national and foreign scientific centres and universities
which are top-ranked in research-and-educational
and innovative fields.

As a result, there has been formed a pool of
18 networked projects with small innovative
enterprises, including the ones affiliated with the
TPU innovation belt. The Darwin project has become
the first interuniversity business-accelerator that was
established within the framework of one of the TPU
and Siberian State Medical University initiatives.

One of the strategic fields in research-and-innovative
activities is related to the development of radiation
medicine. This is an area of medicine comprising
prevention, diagnostics, and treatment of various
diseases of human organs and systems based on the
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MUCCHUA KNACTEPA 3AKNTIOYAETCA B OBECTIE-
YEHUM MUPOBOIo NMPM3HAHUA N NOBDILLE-
HMUNU KOHKYPEHTOCNOCOBHOCTU YHUBEPCKU-
TETA B OBJIACTU MEAULIMHCKOW UHXXEHEPUMU.

rMyeckue 3ab0oneBaHUs BbIMAYT Ha NepBoe MecTo B
MWpE MO NMPUYMHE CMEPTEN.

Llensm peleHuns 3tux rnobasbHbix npobnem B non-
HOM Mepe OTBeYaeT knacrep «MeanunHCKas nHxeHe-
pus», CO3AAHHbIN B paMKkax peanusaumu MporpaMmbl
MOBbILLEHUSI KOHKYPEHTOCNOCOBHOCTM ToMCKOro mo-
JIUTEXHWUYECKOFO YHUBEPCUTETA CPELU BELYLIMX Mu-
POBbIX Hay4HO-06pPa30BaTENbHbIX LEHTPOB. Muccus
Knactepa 3akntoyaeTcss B 06eCneyeHuu MMpoBOro
MPU3HAHWA M MOBbLILEHWU KOHKYPEHTOCMOCOBHOCTY
yHMBepcuTeTa B 061aCTU MEOULMHCKOW UHXEHEPUM
Ha OCHOBE CO3[aHWUs MHTEPHALMOHANbHOW NnaThop-
Mbl, WHTETPUPYIOLLEN NyYllMe MUPOBbIE MPAKTUKM
NOArOTOBKM BbICOKOKBaIMPULIMPOBAHHbIX HAYUYHbIX 1
MHXXEHEPHbIX KaLpOB, CO34aHUs U TpaHCchepTa pecyp-
€03 HEKTUBHbBIX TEXHOMOMUIA MOBbILLEHMS KAYeCcTBa U
MPOLOMKUTENBHOCTH KM3HU HAaCeNeHUS NNAHETbI.

OCHOBHasi Maes COCTOMT B CO3AAHWUM YCIOBUIA WH-
TerpauMmn 0b6pasoBaTeNbHOro, MHMPACTPYKTYPHOO
1 KaZpOBOro MOTEHLMAOB AN PAa3BUTUS MY/bTU- U
MEXIOMCLUMMIMHAPHBIX WCCNEA0BaHMI, ONTUMasib-
HOro pacnpenesneHnsi pUCKOB, COBEPLIEHCTBOBAHMS
(DUHAHCOBbBIX MEXaHW3MOB MOAAEPXKKM MHHOBALM-
OHHbIX MPOEKTOB, peannsaummn 3bbeKTUBHOMO Npo-
€KTHOTO MEHEeMKMEHTa C LUenblo hopMUMpPOBaHUS
CMHEepreTMYeckoro apdekTa npu Co3aaHMmn BbICOKO-
TEXHOIOTMYHOWM KOHKYPEHTOCMOCOOHOM NPOAYKLMM.

[MpuoputeTHble HanpaeneHns Knactepa cooTBeT-
CTBYIOT MMPOBbIM TpeHAAM Pa3BUTUS TEXHONOrWi
YAYYLLEHUS Ka4yeCTBa XM3HU HaCeNeHUs U CKOHLEH-
TPUPOBaHbI B 06/1aCTSX: GUOUHIKEHEPHbIe TEXHOJIO0-
rMuM U Matepuanbl; pagMaLMOHHbIe TEXHO/IOTUMU B
6uomepuumMHe; anekTpodusmuueckme 6MomMeaULMUH-
ckue KoMmnnekcobl. [1pu BbIOOpe HanpaBneHWi yuu-
TbIBA/IMCb UMEKLWMINCA B YHUBEPCUTETE KaApOBbIM
noTeHLMan, ONbiT MNOArOTOBKM KaApOB M CO34aHMS
MHHOBALMOHHbIX pa3paboToK, MHPpaCTpyKTypa U
MaTepuanbHO-TEXHMYECKas 6a3a B 061acTU MHXKe-
HEepHOW MeAuLMHbI, YCTaHOBMBLUMECS npodeccno-
HaslbHble KOHTAKTbl C POCCUMCKMMM U MEXAYHAPOA-
HbIMM Hay4HbIMM 06LLECTBAMM, UHHOBALMOHHbLIMU
dhoHLaMK, BeoyLLMMK MUPOBBIMU Hay4YHO-06pa3oBa-
TeNbHbIMU LEHTPaMK U GapMaueBTUYECKUMU Npea-
npuatuamu. OcHoBononaralowWwmMm GakTopamm Bbi-
6opa HanpaBNeHWi OesTeNbHOCTU CTanMu: CETEBOW
XapakTep MOCTPOEHMS KnacTepa Ha YpOBHE Hayu-
HO-00pa3oBaTenbHbIX MHCTUTYTOB TI1Y, BO3MOX-
HOCTb perMoHanbHoOM Koonepauuun ¢ yHUBepcuTeTa-
MK U MHCTUTYTamu PAH, ManbiMu MHHOBALMOHHBIMU
npeanpuaTUIMMU, Hanuume noptdenss nepcnekTus-
HbIX pa3paboTok, CNOCoBHbIX 0becneynTb NMAUpPYIO-
LiMe NO3uULMM YHUBEPCUTETA MO HANPaBAEHUIO «Me-
OVLUMHCKAs MHXEHepus».,

[MpUHUMN NOCTPOEHMS KlacTepa — 3TO OTKPbITble Na-
6opaTtopHbie nnatgopmbl. Ha 6ase GopmMupyeMbix
nnathopM BbIMONHATCA pa3paboTkm M anpobaumu
BMOMEONLMHCKMX TEXHONOMMA, pa3pabaTbiBaeMblX
Ha OCHOBE WHTErpauum OTAENbHbIX HAYYHbIX AUC-
LUMMIKUH B MEX-, MYNbTU- U TPAHCAUCLUNINHAPHbIE
(dyHOaMeHTaNbHble M MpPUKNIAHbIE HAyYHble Ha-
npaBneHus B KoAIabopaumm ¢ MexXayHapOLHbIM Ha-
YYHbIM COOB6LLECTBOM.

OroPOOBA
NOAMUNA MUXANTTOBHA

POBAHHbLIX cneyuaaucmos».

3amecmumens MuHUcmpa obpaszoeanus u Hayku Pocculickoii @edepauuu

(( Knacmep «MeduyuHckas uHxeHepus» Gopmupyem npodHyo 0CHogy A peanu3ayuu 6uoMeduUUHCKUX
KOMNJIEKCHbIX NPOEKMO8 NOHO20 UYUK/IA U N0020MO8KU 81a0etolux KOMNemeHyuaMU, 8bICOKOKBAAUGUUU-

COHbKHWH
MWUXAWN APKALbEBMY X

3amecmumens 2ybeprHamopa Tomckoli 061acmu no Hay4Ho-o6pazoeamensHOMy
KOMNJIeKcy U UHHOBAUUOHHOL noaumuke

(( Knacmep «MeouyuHckas uHxeHepus» npedcmasigem 00UH U3 3/1eMeHmo8 KiacmepHol cmpameauu
op2aHu3auuu HayyHoli desmenbHOCMU TOMCKO20 NOUMEXHUYeCcKo20 yHugepcumema u sI8/19emcs 8aMHbIM
CBA3YIOUUM 38EHOM, 00bEOUHSIOUUM HAYYHO-06pA308amenbHble UeHMpPbI U Npednpusimus pe2uoHa ol co3-
0aHUSI UHHOBAUUOHHOU NpoOyKyUU 0m 3manoeg 2eHepauuu Ho8blX 3HaHUl U N0020moeKu Kadpos 00 8b1800a
Ha PbIHOK COUUAIbHO 3HAYUMBbIX NPOEKMOB».
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application of radionuclides, neutron currents, and
charge-particle beams. And primarily, this domain
is associated with the diagnostics and treatment of
oncological diseases. A wide-scale application of
radiation medicine methods in the Russian public
health practice is hindered by the insufficient amount
and scarce nomenclature of diagnostic and, specifically,
therapeutic radiopharmaceutical agents (RPAs) issued
in Russia. These shortcomings can be eliminated
through the projects implemented within the Medical
Engineering Cluster on developingaline of newglobally
competitive RPAs, appliances, and methodologies of
medical radiology for the diagnostics and treatment of
oncological and cardiovascular diseases.

It is important to note that this research area is
advanced with the use of such University’s primary
facilities as the RNR-T research nuclear reactor
and the P7 cyclotron. This is strongly exemplified
by the development of non-waste technology for
the production of technetium generators which
are the workhorse of radiation medicine. Every year
over 36,000 patients benefit from the University’s
developments and receive high-technology aid for
the diagnostics and treatment of oncological and
cardiovascular diseases, with the overall number of
them for all years approaching half a million.

The efforts in developing the new RPAs have been
recently intensified in Tomsk. This happens to be
owing to the technology platform “The Medicine of
the Future” which serves as an efficient instrument
for the implementation of such developments. It
is this technology platform that allowed creating
an innovative high-informative nano-colloidal RPA
to diagnose the oncology for the purpose of rapid
and effective detection of sentinel lymph nodes. As
compared to foreignanalogues,the elaborated agent is
5 times more active in terms of accumulation in lymph
nodes. It is estimated that extensive application of the
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agent in the medical practice will allow increasing the
number of conservative operations by a factor of 3 or
4 in case of breast cancer and melanoma.

The advanced development of the recent years has
become the creation of the first domestic RPA based
on technesium-99 labeled antibiotic “ciprofloxacin,
99mTc” of a fluoroquinolone series for the diagnostics
of infectious and inflammatory diseases. The advantage
of the agent under development consists in the
simplicity of its preparation achieved by uncomplicated
chemical transformations. The agent’s low cost offers
the challenge to create radiodiagnosis kits that could
be available at any nuclear medicine laboratory.

Nowadays it can be safely stated that Radiation Medicine
in Tomsk has been formed as a sustainable research and
innovative area where RPAs are being developed and
manufactured, as well as used in clinical practice.

Among a wide range of radioactive compounds to be
created within the project, such science-intensive
products can be specificallynamed as antibodies labeled
with alpha-and beta-emitting nuclides.According to the
opinion of oncology experts, the introduction of such
RPAs into clinical practice will allow treating wide-
spread malignant neoplasms with high efficiency.

The priority field in the application of radiotechnology
in medicine and specifically in electrophysical
biomedical complexes is related to the creation of
the automated complex for intraoperative radiation
therapy on the basis of the induction accelerator with
an external electron beam.

This oncology treatment method is implemented
by means of applying a high single dose of ionizing
radiation to malignant neoplasms in case they can be
accessed surgically. The application of fast electrons
is determined by the fact that the character of their
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B HacTosilee BpeMsi K peanu3auumn Hay4YHO-UCCe-
[OBATENbCKMX U TEXHOIOrMYECKMX NMPOEKTOB Mpu-
Bne4yeHo 6onee 30 Manbix MHHOBALIMOHHbIX KOMNa-
HWI, BeoyLWMX NpeanpusaTnii apmaLeBTnYeckon u
MeAMLMHCKOM MPOMbILWAEHHOCTH, HALMOHAbHbIX U
3apybexKHbIX Hay4HbIX LEHTPOB WM YHUBEPCUTETOB,
3aHMMaKLWMX AnaupylolmMe nosuumMmM No Kikue-
BbIM HAMpaBNEHUSIM HAy4YHO-00pa30BaTENbHOM W
MHHOBALMOHHOM OESTENbHOCTY.

B 06nactu apmaLeBTUKM U MEAULMHCKOM TEXHU-
ku. B pesynbrate copmmpoBaH nyn us 18 ceteBbix
NPOEKTOB C MaNbiIMU MHHOBALUMOHHbBIMK Npeanpu-
ATUSMU, B TOM YUCe BXOAALLMMU B UHHOBALMOH-
HbI nosic TY. B pamkax oaHoro us npoektos TITY
n CnbI'MY co3paH nepBbIit MEXBY30BCKUIA BU3HEC-
akcenepatop «Darwinx». C nomMowbo 6u3Hec-akce-
nepatopa YHMBEPCUTETbl HAMEPEHbl NOBbICUTb KO-
JIMYECTBO TEXHONOTMYECKMX MPOEKTOB B 06nacTu

KOBAKOBA
ONbIA CEPTEEBHA X

00KMop MeOUYUHCKUX HayK

U.o0. pekmopa Cubupckozo 20cydapcmeeHH020 MeAUUUHCKO20 YHUeepcumema, npogeccop

(( Knacmep «MeduyuHckas uHxeHepus» TOMCKO20 NOAUMEXHUYeckoz20 yHusepcumema HA meppumopuu
Tomckol obnacmu co3daem ycnogusi 05 paspabomku poCCUlicKuX MeQUUUHCKUX u3de/ul, Ymo 8 C08PeMEHHbIX
IKOHOMUYeECKUX peanusix KpaliHe akmyasabHO C NO3ULUU UMNOPMO3aMeleHus U cnocobcmeyem 80N0WEHUI0
(PyHOAMEHMANbHBIX U NPUKAAOHbIX 3HAHUL 8 N08bILIEHUE Kayecmea MEQUUUHCKOU noMowu HaceneHuto Poccuus.

KAPMNOB
POCTUCNAB CEPFEEBUY LQ

Aupekmop HUU kapouonozuu, akademuxk PAH

(( B cospemeHHol MeEQULUHE ycnex eyeHust cepOeyHo-cocyoucmsix 3a601esaHuli 80 MH020M onpedensem-

CS1 YpOBHEM UCNO/b3yeMblX MEMOO08 1eYeHUSs U QUAHOCMUKU, HAUYUEM 8bICOKOMEXHOI02U4YH020 060pydo-
BAHUS, YHUKAIbHBIX Npenapamos u buomMeduyuHcKux uzdenud. B amoli ces3u coemecmHbie pabomsi MOMCKUX
Kapouoa0208 U NOAUMEXHUKO8 Npedcmasasiom coboli npoYHbIl UHMeNeKmyansHelll U mexHomo2uyeckull
cuMbu03, darwuli npakmu4eckue noaoxumenbHsie pesyasmamsl 8 bopsbe ¢ «3nudemueli XX sekax.

YOMH30HOB
EBFEHU/A NXAMALbIPEHOBMY LD

Aupekmop Tomckozo HUN oHkonozuu, akademuk PAH

(( Pazsumue uccnedosaruli 8 06nacmu 0epHol MeduyuHbl 969emcs ApKUM NPUMEPOM UHMe2payuu
opeaHuzayull HayyHo-06pazoeamenbHo2o komnaexkca ToMckol obiacmu u 3an020M doCmuxeHuUs 8bl0ar-
LUXCA ycnexos 8 QuazHOCMUKe U mepanuu OHKOMI02UYEeCKUX 3a00/1e8aHULi».

PervoHanbHbIi acnekT paboTbl yyeHbix TIY 06-  dapmaueBTMkM, OUOTEXHONOTUIA, MEAULUHCKOWM

YCNIOBMiEH TeCHbIM COTpyAHMYecTBOM C  WHHO-
BALMOHHbIM TeppuTopUanbHbIM Knacrtepom
«MapMaLeBTUKa, MeAULMHCKAs TEXHUKA U UHPOP-
MaLMOHHbIe TEXHOMOrMM». YyacTue yHUBeEpCUTETa
peanusyeTcsa MO HanpasfieHUsM: dopMMpoBaHue
KOHKYPEHTOCNOCOOHOM 1CCnenoBaTeNbCKON U Tex-
HONMOTMYEeCKOW Ccpefbl Ha TeppuTopun TOMCKOM
0bnacTu; pa3BuTUE MEXaHM3MOB CTPATErM4yecKoro
COTpyAHUYECTBa C MpeanpuaTUIMMU, UHCTUTYTaMK
PAH, BeHuypHbIMKM (DOHAAMMK, 0DECneyYnBaoLLUMMM
CUMHepreTnyecknin 3pdekT B3auMHON NOALEPKKM
NpOM3BOACTBA MHHOBALMOHHbIX NMPOAYKTOB U yCAyr

TEXHUKU U MHPOPMALMOHHbBIX TEXHONIOTUIA B M-
LUMHE, NMPEeACTaBAAOWMX UHTEPEC AN BEHUYYPHbIX
MHBECTOPOB.

Pea.nu3yeMb|e B Knacrepe «MeguumHcKan UHXXeHepua»
oGpasoBaTe.anble, Hay4Hbl€é U UHHOBALlMOHHbIE NPOEeK-
Tbl HOCAT CETEBOM XapaKTtep U UHTErpupyoT HaubGonee
BOCTpeGOBaHHbIe U NepcnekTMBHble Hanpas/ieHUa Me-
BMLMHCKOM UHXXEeHepuH, passMBaeMbie B YHUBEPCUTETE.

OOHO M3 KJHOYEBBIX HaﬂpaBJ’IEHMﬁ Hay4YHO-UHHO-
BALMOHHOM [esATeNIbHOCTM CBSI3aHO C pa3BUTUEM
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interaction with the irradiated environment has a
number of favourable features, namely: the electron
penetration distance is proportional to their energy,and
the maximum of the absorbed dose can be formed at
the desired distance. In the estimation of oncologists,
the creation of the intraoperative therapy apparatus will
improve a five-year recurrence-free survival rate in case
of malignant neoplasms of various focalization by 20%
as compared to the conventional treatment methods.

Whenitcomestotheadvancedareasofradiotechnology
application in medicine, it is necessary to note such
trend as the creation of bioactive, biocompatible and
functional materials for medical use.

Within the framework of this area, a number of
projects are underway at the University, which are
aimed at developing non-toxic antitumoral agents,
porous structures with multimodal pore distribution
for the creation of bio-materials with controllable
drug discharge, nano-porous materials for the
creation of noninvasive disease diagnostics sensors,
medical implants for reconstructive surgery with the
use of biocompatible calcium-phosphate coatings,
three-dimensional flexible capillary-porous matrices
and polymer biodegradable/bioresorbable nonwoven
fabrics for controlling structural-functional state of
stem cells and creation of artificial tissues and organs.

The implementation of the projects will allow
positioning TPU as one of the leaders in the
development of materials for medical applications.

Other research trends suggested in the projects are also of
high priority and in high demand. For instance, the network
project implemented by TPU, the Cardiology Research
Institute and Nanocor, LTD is aimed at creating a domestic
vascular stent with a biodegradable coating containing
chemically-modified nanomaterial which has antagonistic
properties relative to the structure of an atherosclerosis
plaque. The stent introduction will allow avoiding the
recurrent arteriostenosis (restenosis) and eliminating
the necessity for compulsory intake of anticoagulants by
postsurgical patients. The significance of the development
is difficult to overestimate because about 3 mln. vessel
stenting operations are carried out annually.

One of the key objectives of the Medical Engineering
Cluster is associated with the formation of the concept
of modern education providing for the comprehensive
improvement of all educational processes, as well as
methods and technologies applied in the academic
activity, with the introduction of the network principle
for developing unique curricula adaptable to the
requirements of the national real economy.

Al
.|I||II \

Darwin

busHec-akcenepaTop

WWW.CPIN.pro

The modernization of the educational process requires
thedevelopmentandstrengthening ofinterdisciplinary
ties between engineering, physico-mathematical,
scientific, liberal and economic disciplines, as well as
introduction of the fundamentals of entrepreneurship,
business economics, knowledge of social, information-
and-communicative, nano-and cognitive technologies
into the engineering graduates’ expertise.

Starting from 2014, a pilot project on the creation of
the“Radiation Medicine”network master’s program has
been implemented under the auspices of the Medical
Engineering Cluster. The program is elaborated by the
creative teams of Tomsk Polytechnic, Siberian State
Medical and Munich Technical Universities.

The program’s competitive advantages are associated
with the possibility to master the world’s cutting-edge
instrumental and analytical facilities in the field of
radiation medicine on the basis of radiological clinics
and equipment manufacturers.

The breakthrough results of the recent research
in radiation medicine and radiotechnology have
formed the solid foundation for the creation of high-
technology developments in the area of effective
methods for early disease detection, new drugs,
regeneration technologies, bio-informatics, and
neutron and radiation therapy. In the years ahead these
projects will make it possible to drastically improve
the life quality and quantity for millions of people.
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AAEePHOIN MeAULMHDIL. 5TO 061aCTb MeANLMHBI, BKITIO-
yaroLwas NpodUNaKTUKy, AMAarHOCTUKY M Ie4eHne pas-
NINYHbIX 3a601EBAHNIA OPraHOB M CUCTEM YeNoBeKa Ha
OCHOBE MPUMEHEHUS PaAUOHYKINAOB, HEUTPOHHbIX
MOTOKOB M MYy4YKOB 3apsHKEHHbIX YacTuu. U, npexae
BCEr0, 3TO HanpaB/ieHWe CBA3aHO C AMArHOCTUKOM U
NeyeHneM oHkonornyeckux sabonesaHui. CornacHo
denepanbHOM CTAaTUCTUKE, MPpU paHHeM ObHapyxe-
HUM U IPOEKTUBHOM Tepanuu M3Ne4YMMOCTU paka
MOXHO JocTurHyTb B 90 % cnyyaes. K coxaneHuto,
YPOBEHb [OMArHOCTMKM YKa3aHHbIX 3aboneBaHui u
BOMPOChI X 3PHEKTUBHOIO IeYEHUS OCTAIOTCA «CNla-
6bIM MEeCTOM» OTEYeCTBEHHOrO 34paBOOXPAHEHMS.
LLnpokoMy BHeApPEHUI0 METOLOB ALEPHOM MeauLn-
Hbl B MPaKTUKy OTEYECTBEHHOrO 34pPaBOOXPaHEHUS
MpensTCTBYeT HeAOCTaTOYHbIN 06bEM M CKyAHas HO-
MeHK/1aTypa AMarHoCTU4eckmnx u ocobeHHo Tepanes-
Tuueckux pagmodapmnpenaparos (POI1), Bbinyckae-
MbiX B Poccuu. YCTpaHUTb 3TM HeJ,0CTaTKMU NPU3BaHbl
NpoeKTbl, peanusyemble B Knacrepe «MeauumuHcKas
MHXEHepUN» NO HaNpPaBNEHUAM CO34aHUSA JIMHENKH
HOBbIX, KOHKYPEHTOCMOCO6HbIX HA MMPOBOM PbIHKE
P®I, ycTpoiicTB M METOAMK MEAULIMHCKON pasuono-
rMu AN AUArHOCTMKU U Tepanmmu OHKONOTUYECKUX U
cepAeyYHO-CoCyAUCTbIX 3a60neBaHUI.

YcnewHon peanusaumm 3TUX NpoekToB OymeT cno-
cobcTBoBaTb TOMCKMI KOHCOPLMYM HAyyHO-0b6pa-
30BaTe/IbHbIX M HAy4HbIX OpraHu3auui, pacnona-
ralwmx HeobXoAMMON MaTepuanbHO-TEXHUYECKOW
6a30¥i, KagpoBbIM MOTEHUMANoM, NpodeccroHab-
HbIMM KOMMNETEHLMSIMM B 061aCTN 4epHON DUBMKM,
61OTEXHONOTUM, PAAMOXMMUU, OPTAHUYECKON XUMUW,
TOKCUKONOrMKM, apMaLmu, SKCNEPUMEHTANIbHOW U

KNIMHWYECKOW SAepHOM MeauuMHbl. BaxHo otme-
TWTb, YTO Pa3BUTME 3TOrO0 HAy4YHOrO HampaBAEHMS
OCYLLeCTBSETCS C UCMONb30BaHMEM TaKmnx 6a30BbIX
YCTaHOBOK YHMBEpCUTETA, KakK MCCnefoBaTenbCkui
apepHbiii peaktop UPT-T 1 umknotpoH P7. Apkum
NpUMEpOM $BSETCS CO3AaHMe BE30TXOAHOM TEXHO-
NOTUM NPOM3BOACTBA FEHEPATOPOB TEXHELMUS — «pa-
6ouern nowanku» aoepHo MeauumHbl. Ha cerogHs
aunarHoctuyeckummn PO Ha ocHoee *™Tc obecne-
unBatotcs 6onee 30 pamMonOrMYecKMX KAMHWMK OT
Mockabl A0 HOxHo-CaxanuHcka. ExerogHo ¢ ncnonb-
30BaHMeM pa3paboToK YHMBEpCUTETA BbICOKOTEX-
HOMOFMYHYIO MOMOLLb MPU AMArHOCTMKE W Tepanuu
OHKOJIOTMYECKMX U KapAMONOrn4eckmnx 3abonesaHumi
nonyyatot 6onee 36 000 nauneHTOB, a 0bLiee Yncno
3a BCe rofbl MPUBANXKAETCS K MONYMUINOHY.

PaspabotaHHas B ToMcKe TexHONMOrMs Mpou3BOA-
CTBa TEXHeUMs MO3BONSET B LECATKM ThiCAY pas
YMEHbLUWUTb KOJMYECTBO PAAMOAKTUBHbLIX OTXOLOB
MO CPAaBHEHMIO C KKNACCUYECKOM», KOTOPas UCMOSb-
3yeTcsa BO BceM mupe. be3oTxogHoe Npon3BoacTBO
YKa3aHHbIX reHepaTopoB Mpuobpeno ocobeHHyto
aKTyaNbHOCTb B HacTosilLee BpeMs, KOraa MMUpoBas
AAepHas MeouuUMHA CTana MCnbITbiBaTh AedUUNT B
npenapatax "Tc. 3T0 06yCNOBNEHO WM3HOLIEHHO-
CTbl0 peakTopHOM 6a3bl, NPOM3BOAALLEN MaTEPUH-
Ckuit Mo no ypaHOBOM TeXHONormu, rae obpasyet-
€Sl OFPOMHOE KOJIMYECTBO PaM0aKTUBHBIX OTXOL0B.
[edunumt *"Tc MoXeT NPUBECTU K OCTpeNLLIEMY KPU-
31CY B SIAEPHOM MeAMLMHE B CBS3U C NNAHUPYEMbIM
3akpbiTvem B 2016 r. peaktopa Chalk River (KaHa-
[13), Ha KOTOPOM B HacToslLLee BpeMsl NPOU3BOAUTCS
6onee 40 % mMupoBoro obbema *Mo.

w
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leHepaTop TexHeuus «99mTc-GT-Tom».

lpenHa3HayeH A9 MHOTOKPATHOMO MOMyYeHUs CTEPUNIBHOIO PacTBo-
pa nepTexHeTaTa HaTpus C pafMoHykIMaoM 99mTc, ucnonbayemoro B
KayecTBe camocTosTensHoro POI, a Takxke NpurotosBneHus npenapa-
TOB A9 paHHeN AMArHOCTUKM U Tepanuu OHKOOMMYEeCKUX, KapAamo-
NOTMYECKUX, HEBPOJTOTMYECKMX, IHAOKPUHHBIX U BOCMANUTENbHbIX 3a-
6oneBaHuit U NaTONOMMK CYCTaBOB C MUCMOMb30BAHMEM CNeLManbHbIX
HabopoB peareHTOB.

JduarHoctuueckue npenapartbl HA OCHOBE Me4YeHbIX 99mTc aHTMOMOTUKOB M HAaHO-
KOJITOMAHDbIX YaCTUl,.

anMEHFIlOTCFI ANA BbIABEHNSA KCTOPOXEBbIX» I'IMMCbaTMLIECKVIX Y3N10B. Pa3p360TaH-
Hblt POI B 5 pa3 aKTMBHEE HAKaM/IMBAETCA B CTOPOXEBbIX J'IMMCIJaTVILIeCKMX y3nax
No CpaBHEHUIKO C SaPYGE)KHbIMM dHanoramu, 4Tto nNo3BOSIAET MHOITOKPATHO YBETNYNUTD
YUCNO OPraHOCOXpPaHAKLWNUX onepau,vu?l B OHKOJ1I0OTUMW.

be30TxoAHbIV aBTOMaTM3UPOBaHHbI MOAY/b ANS NPOU3BOACTBA pa-
auodapmnpenapaTtoB Ha OCHOBE U30TOMOB TeXHeLMa-99m.

MpenHasHayeH Ons NPOM3BOACTBA [AMArHOCTMUYECKMUX paamodapmnpe-
napaToB HEMOCPEACTBEHHO B MEAMLMHCKUX KIIMHUKAX, YTo obecneynBa-
€T CHWXKEHME CTOMMOCTM U MOBBILIAET JOCTYMHOCTb MOMYYEHUS BbICOKO-
TEXHOMOTMYHOM MEAMULIMHCKOM MOMOLLM AN LWIMPOKMX CIOEB HACENIEHUS.

MepcnekTuBHbIe TapreTHble PMOI-TaHaeMbl (*°mTc u 28Re) ans pagmno-
MMMYHOAMUArHOCTUKM U PaAMOMMMYHOTEpPAnNUU OHKONOFMYECKUX 3a-
6oneBaHuiA.

TapretHble POI1-TaHfeMbl - HOBbIA Knacc pagvodapmnpenapaTos.
MpuMeHsaTCa 4Ng AMArHOCTUKK M Tepanuu LMPOKOro CMeKTpa OHKO-
nornyeckux 3abonesaHui. M03BONSIOT He TONbKO BbISIBSATH MATOMO-
rMYeCcKUi NpoLecc U ero pacnpoCTPaHEHHOCTb, HO M MPOrHO3MPOBaTh

LN )

3 deKT npuMeHeHuUs TepaneBTuyeckoro POTI.

X

B nocneaHue rogbl B ToMCKe aKTMBM3MPOBANMUCH pa-
60Tbl N0 CO34aHMI0 HOBbIX PAOI1. Bo MHOroM 310 npo-
MCXoOMT Bnarogaps TEXHOMOTMMYeckon nnathopme
«MepnuumHa byaylieroy, KoTopas sBunach 3GdeKTuB-
HbIM MHCTPYMEHTOM peanu3auuu Takux pa3paboTok.
MmeHHo 3Ta TexHoNorMueckas nnardopma nosponuna
€034aTb HOBbII1, BbICOKOMH(OPMaTUBHbIA HAHOKOJIO-
upHbi PO png AMarHoOCTMKM B OHKOJIOMMM C LENbI0
6bicTporo U 3¢ PEeKTUBHOrO BbISIBIEHUSI «CTOPOXKe-
BbIX» NTMM(pATUUECKUX Y3N0B. ITH Y3/1bl ABNAIOTCS €CTe-
CTBEHHbIM «KankaHOM» A1 3/10KaYEeCTBEHHbIX KNETOK,
MO3TOMY WX BbISIBNEHUE C NOCNENYHOLLMM NPOBELEHU-
eM buoncuu aBnaeTcs OObEKTUBHBLIM AMArHocTUye-
CKMM KpUTEPMEM PACMPOCTPAHEHMUS 3/10KAYECTBEHHO-
ro NpoLuecca Ha CaMoM paHHel cTaamu. 1o cpaBHEHUIO
C 3apybexHbIMK aHanoramMu pa3paboTaHHbIiM npena-
pat B 5 pa3 6onee akTMBHO HaKaniMBaeTCst B MiMMda-
Tyeckunx y3nax. OueHKa pacnpoCTpaHeHUs OMmyxonu
B 3TW Y3bl NIEXUT B OCHOBE OPraHOCOXPaHSIHLLIMX
OHKoNornyecknx onepaumii. OLEHKM NMOKa3bIBatOT, YTO
LUMPOKOE MPUMEHEHME Mpenapata B MeaMUMHCKOM
npakT1Ke NO3BOMUT B 3-4 pa3a yBeMUUTb YMCIIO Op-

rAHOCOXPAHHbIX XUPYPruM4yeCknx BMELaTEeNbCTB MNpU
pake MOIOYHOM Xene3bl U MeNaHoMe.

MepcneKTUBHOM pa3paboTKOi NOCNeAHUX IET CTANI0
co3faHue nepBoro oreyectBeHHoro POl Ha ocHo-
Be MeYyeHoro TexHeunemM-99m aHTMOMOTMKa «Llm-
npodnokcauuH, 99mTc» PTOPXMHONOHOBOrO psaa
BN AUArHOCTUKU MH(EKLMOHHO-BOCNANIMTENbHbIX
3aboneBaHuit. MiccnenoBaHUs B 4aHHOM Hanpaefe-
HUW UMEIOT BbICOKYH COLMANBHYIO U MEAULIMHCKYIO
3HAYMMOCTb, MOCKONbKY co3danne PO cnocob-
cTByeT 3PHEeKTUBHOMY pelleHuto npobnembl Aua-
FHOCTMKM BOCMANUTENIbHbIX MPOLLECCOB Ha PaHHMX
CTaaMsax pasBUTMS MATONOTUM, A TaKXKe MO3BONSET
pelnTb BaXKHYK 33Jlayy pa3rpaHuyeHus bakTepu-
aNbHOM M acenTuyeckon GopMm Bocnanexms. lNpe-
MMyLLLEeCTBO pa3pabaTbiBaeMOro npenapara COCTOUT
B MpPOCTOTE €ro MpUroToBNEeHNS MeTOAOM HeC/oX-
HbIX XMMUYECKUX NpeBpaLLeHnin. Hu3kas cebectou-
MOCTb peareHTa OTKpbIBAeT NepCrnekT1Bbl CO34aHUS
paAvoaMarHoCTMYeckux Habopos, KoTopble OyayT
[LLOCTYMHbI N060V paanMon3oTonHoi nabopaTopumm.
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CuyuHmugomo
Kposiuka c ab-
cueccom 4epes
1,54 nocne
BHYMpUBEH-
Holl UHbeKuuu
«Llunpognok-
cayuH, 99mTc».
Hakonnenue
P®IT 6 0bna-
cmu abcuecca

CrpoiiHas Lenoyka, No3BonstoLWas NpoxoauTb CTa-
OuM OT MAeu OO0 OpraHu3auMu MpOM3BOACTBA M
KAMHMYeCcKoro npumeHeHms PO, cnoxunack 6na-
rogaps TeCHOMy B3aUMOLENCTBUIO TOMCKUX YHMU-
BEPCUTETOB (MONUTEXHUYECKOTO U MEAWLIMHCKOrO),
MHCTUTYTOB KapAMONOrnK, OHKONOrMK U (DapMako-
noruu, ®MBLL um. A.N. bypHazaHa OMBA Poccum,
ManblX WMHHOBALMOHHbIX npeanpustnin. CerogHs
MOXHO CMenNo yTBepXAaaTb, UTo B ToMcke chopmu-
pPOBaHO YCTOMYMBOE HAY4YHOE M WMHHOBALMOHHOE
HanpaBneHue - «SaepHas MeauumMHa», B KOTOPOM
npoucxogut paspabotka u npomssoactso POI, a
TaKXe MX UCNOb30BAHME B KJIMHUYECKOM NPAKTUKE.

B nepcnektuBax nnaHbl N0 peanusaLmn KOMMIeKc-
HOro NpOoeKTa MonHoro uukna «PaspaboTka u opra-
HM3aUMs MPOM3BOACTBA MHHOBALMOHHbIX Tepanes-
TMYECKMX M amarHoctudeckux PO ona apepHoi
MeauumMHbl». Cpeam WMpPOKOro CnekTpa paanMoakTuB-

JKcnepumMeHmansHeili CmeHd asmomMamu3upos8aHHo20
KoMnJsiekca 0n18 UHMpaonepayuoHHol ayyegoli mepanuu

CyuHmugpomo
KpOJIUKa C 04a-
20M acenmuye-
CK020 s8ocnarne-
Hus 8 obnacmu
l0namku yepes
1,54 nocne
BHYMpUBEH-
HOU UHBeKyuU.
Omcymcmeue
HakonneHus
P®IT 8 30He
CKUNUAAapHo2o
gocnaneHus

HbIX COEAMHEHWI, KoTopble ByayT CO3A4aHbl B paMKax
3TOr0 NPOEeKTa, MOXXHO OTAENbHO BbIAEIUTb TaKylo Ha-
YKOEMKYI NPOAYKLMIO, KaK aHTUTeNa, MeYEHHble anb-
da- n beTta- u3nyyawWMUMKU HyKaMaamMu. Mo MHeHUIo
BeOyLIMX 3KCNepTOB-OHKO/IOrOB, BHEAPEHWE B K/U-
HUYeCKyto NpakTuKy Taknx POIT no3BOAWT C BbICOKOW
3PPEKTUBHOCTBIO NIEUMTb PaCNpPOCTPAHEHHbIE 3710~
KayecTBEHHble HOBOOOpa3oBaHMs. [ BbINOMHEHUS
3TOro NpoekTa popmupyeTcs Konnabopaums, B COCTaB
KOTOPOro Janu COrnacue BOWTU TOMCKME YHWMBEPCH-
TeTbl (MONUTEXHUYECKMI Y MEOULMHCKMNIA), UHCTUTYTDI
Kapauonoruu, oHkonorun u dapmakonoruu, Kypua-
TOBCKMIA MHCTUTYT, OAO «TB3J1».

MpuoputeTHOe HanpaBneHWe NpPUMEHEHUA paam-
ALMOHHbIX TEXHONOrMi B MeAMUMHE MO Hanpas-
NneHnilo  3nekTpodpusnueckue 6GUOMEAULMHCKUE
KOMIJIEKCbl CBAI3AHO C CO3AaHUEM aBTOMaTU3UPO-
BAHHOIO KOMM/EKCa A1 MHTpaonepauuoHHON ny-
4eBOii Tepanuu Ha 6a3e GeTaTpoHa C BbIBEAEHHBIM
3M1IeKTPOHHbIM NYYKOM. B paMkax npoekTa paspaba-
TbIBAETCS MOOW/bHbLIM KOMMIEKC ANS MPOBEAEHMS
MHTPaonepaLMOHHOM NyYeBOi TEpanumu 1 Tepanuu
MOBEPXHOCTHLIX M MPUMOBEPXHOCTHLIX 3/10Kaye-
CTBEHHbIX HOBOOOPA30BaHWI C MCMOb30BAHUEM
3/IEKTPOHHOTO  My4Yyka KOMMAKTHbIX OETaTPOHOB.
MpoekT peanusyeTcs B paMKax CETEBOr0 B3auMMO-
nencteus mexay Ousnko-TeXHUMYECKUM UHCTUTYTOM
1 MIHCTUTYTOM HepaspyLUaoLLErO KOHTPONS.

[laHHbI MeToq, TepanuMu OHKONOrMYeCckux B0NbHbIX
peanu3yeTcs NyTeM MOABEAEHUS BbICOKOM OLHO-
KpaTHOM [103bl MOHU3UPYHOLLErO M3/yYeHUs K 3J10-
KauyeCTBEHHbIM HOBOODOPa30oBaHMsM, KOrfa A0CTyn
K HMM obecrneumBaeTcs XMpypruyeckum Crnocobom.
lpuMeHeHMe ObICTPbIX 3M1EKTPOHOB 00YCI0BNEHO
TEM, UYTO XapaKTep UX B3aUMOAENCTBMUS C 0bnyya-
emMon cpenon obnagaet psooM  GAAronpusSTHbIX
CBOMCTB, @ UMEHHO: rMyOMHA NPOHUKHOBEHUS 3MeK-
TPOHOB MPOMOPLIMOHANbHA UX 3HEPruu, a MaKCu-
MYM MOMOLWEHHOM [03bl MOXHO CPOPMUPOBATb Ha
3afaHHol rnybuHe. lNpu 3ToM pacnpeneneHue no-
MOLLEHHOM [03bl 31EKTPOHOB MMEET Pe3Kuii cnag
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nocne AOCTUXEHUA MakKCMMYyMa, YTO UCKNHOYaeT 06-
ny4yeHune 300p0BbIX TKaHew, pacnonararowmxca 3a
NnaTos1I0rM4eCcKMM o4arom.

Co3paBaeMblit KOMMAEKC MpeaycMaTpuBaeT reHe-
pauMio Myyka C 3Hepruer 3neKTpoHoB A0 6 M3B,
C MCMNONb30BaHMEM KOTOPOro AO0/MKHA AOCTUraTbhCs
MOLLHOCTb [03bl B TKAHEIKBMBANIEHTHON Cpeae Ha
ypoBHe 10 p/MuH. [Ins 0OCTUXKEHMUS TaKOTO YPOBHS
MOLLHOCTEeN 003bl ByneT peannsoBaHa cxema pabo-
Tbl 6eTaTpoHa ¢ yactotoi 400 . MoHTax u 3anyck
6eTaTpoHa Ha n3nyyeHue nnaHupyetcs B 2015 rogy.

OTnnunTenbHble nNpenMylLecTBa pa3paboTkm cBs3a-
Hbl C BO3MOXHOCTbIO CO3[aHMS KOMMAKTHOro, cne-
[0BaTeNbHO, MEHEE [OPOroCcToALWEro KoMmnaekca no
CPaBHEHMIO C U3BECTHBIMM pa3paboTKamMmM Ha OCHOBe
JIMHENHBIX yCcKopuTenen. 3To, B CBOK O4epesp, No-
3BO/IUT CYLLECTBEHHO PacMpUTb BO3MOXHOCTU Ha-
CeneHuns Ana NoNy4yeHUs BbICOKOTEXHONOMMYHON Me-
OMUMHCKOW MOMOLLM NPU NEYEHUU OHKONOTUYECKUX
3aboneBanuii. Mo oueHKaM OHKONOroB, CO3faHue
annapatHoro KoMnnekca AN MHTpaonepaLMoHHOM
Tepanuu ynyylumuT NATUAETHIOW Be3peLnanBHYIO Bbl-
)KMBAEMOCTb MpW 3/10Ka4yeCTBEHHbIX HOBOOOpa3oBa-
HUSX pa3nnMyYHbIX okanusaumi Ha 20 % no cpaBHe-
HUIO C TPAAULIMOHHBIMU METOAUKAMM NNEYEHMS.

B HacTosiwee Bpems kommiekcomM Ha 6ase mano-
rabapuTHbIX BETaTPOHOB MHTEpPeCcykTCs cneuuanu-
cTbl U3 AHrmuK, Kutas, Monbm. Oxunaaemas MUHKU-
ManbHas rogosas norpebHocTs B Poccum — po 10
KOMMEKCOB, @ C y4eTOM NOCTaBOK Ha 3kcnopt - 15.
Oxunpaemas LeHa peanusauuu KOMMaeKca MoxeT
coctaButb 350-400 Tbic. sgonnapos CLUA. Cronmoctb
aHaNOTMYHbIX KOMMIEKCOB 3apybexHbIX Npou3Bo-
outene Ha 6ase NMHENHbIX yCKOpUTenen CocTaB-
nset nopsaka 800-1000 Teic. sgonnapos CLUA.

[oBOps 0 MepcneKTUBHbIX HampaBAEHUSAX MpUMe-
HEHUSA PaAUALMOHHBIX TEXHONOTUA B MeAMLMHE
Henb3si 060MTM BHMMaHMEM TaKoe HanpasieHue,
KaK co3faHue GMOaKTUBHbIX, GUOCOBMECTUMDBIX M
(PyHKUMOHaNbHBIX MaTepuanoB AN MEeOULMHCKUX
npunoxeHun. MeauuUMHCKME MaTepuanbl npen-
CTaBnglOT coboW ObiCTpopacTylyo 061acTb Hayku
M NPOM3BOACTBA, YTO BbI3BAHO Pa3BMTMEM NPAKTU-
4ecKom MeguLMHbI U MEAULIMHCKUX TEXHONMOMMIA, Ha-
MpaBieHHbIX Ha NOAAEPXKaHME WM BOCCTAHOBIEHME
6uonornyeckmx GyHKUMIA OpraHM3mMa He3aBUCMMO
OT HaYaNbHOrO COCTOSIHMSA M BO3pacTa MauMeHTa.

B pamkax 3TOro HamnpaBneHus B YHMBepcuTeTe
BbINONHAETCA psAh MPOEKTOB, HAMPAaBAEHHbIX Ha
pa3paboTKy MPOTMBOOMYXO/EBbIX areHToB He-
TOKCMYECKOro [JeWCTBUS, MOPUCTbIX CTPYKTYp C
MYNbTUMOAANIbHbIM  pacrpefeneHuemM nop Ans
co34aHns bruomaTepuanoB C KOHTPOIUPYEMBIM Bbl-
[NeneHneM neKapCTBEHHbIX CPencTB, HAHOMOPUCTbIX
MaTepuanos ANS CO34aHUS CEHCOPOB HEWHBA3MB-
HOM [OMarHoCTMKM 3aboneBaHuit, MeaULMHCKUX
MMNNAHTAHTOB AN PEKOHCTPYKTMBHOWM XMpPyprum
C WCMoNnb30BaHMEM OMOCOBMECTUMbBIX KanbLMM-
docdaTHbIX MOKPBITUIA, TPEXMEPHbIX 3NACTUYHbIX
KanunaspHo-nopucTbiX MaTPUKCOB U MOAUMEPHbIX
buonerpagnpyeMbix/6nopesopbupyemMbix  HeTka-
HbIX MaTepuanoB Aaa YNpaBleHWs CTPYKTYPHO-
(YHKLUMOHANbHBIM COCTOSAHMEM CTBOMOBbLIX KNETOK
M CO3[0aHUS UCKYCCTBEHHbIX TKAHEN 1 OpPraHoB.

Peannsauus sTMX NpoOEKTOB NMO3BOAWUT MO3ULMOHMPO-
BaTb TT1Y Kak 0AHOrO U3 MAEpoB B pa3paboTke ma-
TepuanoB MeAMLMHCKOro HasHauveHus. B yactHocTy,
pa3paboTka NpOTUBOOMYXONEBbIX areHTOB Ha OCHOBE
HWU3KOPa3MepPHbIX CTPYKTYp, OCYLLECTBSEMAs B paM-
Kax ceteBoro npoekta MHCTUTYTa OU3MKM BbICOKMX
TEXHONOMMI, UMEeeT MUPOBOM MPUOPUTET U BbICOKYIO
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MNPaKTUYeCKYH 3HA4YMMOCTb, T. K. MO3BOJIUT CO34aTb HO-
BYIO BbICOKOBq)CDEKTVIBHyIO MEeONUMHCKYH TEXHOO0-
M0 NeYeHns 310Ka4eCTBEHHbIX HOBOOﬁpa3OBaHVIVI.

BbicokoakTyanbHbIMK U BOCTPEOOBAHHbBIMU SBASIKOT-
CS 1 Apyrve HanpaBfeHWs HayYHbIX UCCNefoBaHUNM,
npeasaraemblx B MpoekTax. Tak, Hanpumep, ceTte-
BOM npoekT, peanusyembiit TIY, HUW kapanonorum
n MUM 000 «HaHokop», HanpaBfeH Ha Co3a4aHue
0TeYeCTBEHHOro COCYAMCTOro CTeHTa ¢ buopnerpa-
OMPYEMbIM MOKPbLITUEM, COAEPXKALMM XUMUYECKM
MOAMPUUMPOBAHHbIA HaHOMaTepuan, 061aaatoLLmi
QHTarOHMCTUYECKMMU CBOMCTBAMM MO OTHOLLUEHWIO
K CTpYKType aTepOCKNepoTMYecKon 6nsuwku. BHe-
[peHue CTeHTa No3BONIUT U36exaTb MOBTOPHOTO Cy-
XeHus apTepuu (pecTeHo3) 1 NO3BONUT UCKITHYUTD
HeobxoaMMOoCTb 0653aTeNnbHOro npruemMa 601bHbIMU
AHTUKOAryNsHTOB B NOC/AeonepaLlMoHHOM nepuoe.
3HauMMOCTb pa3paboTku TpyLHO NepeoLeHuUTb, No-
TOMY YTO eXerofHO NPOM3BOAMUTCS OKOMO 3 MSH Ma-
HUNYNSLMI CTEHTUPOBAHUA COCYAOB.

BbinonHeHWe NpoekToB MO HampaBneHUto BrUonHxke-
HepHble TEXHONOMMM M MaTepuaibl OCYLLECTBNSETCS
B TECHOM COTpYAHMYECTBE C BeAylMMU OTeYEeCTBEH-
HbIMM M 3apybeXHbIMKW HAy4YHO-0OpPa30BaTENbHBIMU
LleHTpaMu, cpeam KoTopbix MHCTUTYT U3MKM NPOYHO-
ctv u Matepuanosegenuns CO PAH, MHcTuTyT xumunye-
cKor buonorum u pyHoamMeHTanbHoi MeamumHbl CO
PAH, ®TBY «Poccuitckuii Hay4uHbIi LeHTp «BoccTaHo-
BUTENIbHas TPaBMaTONOMMS M OPTONEAMS» UM. aKaje-
muka ILA. Unusaposa», CKONKOBCKMIA MHCTUTYT HaYKu
N TeXHONoruin, TOMCKMIM rocyAapCTBEHHbIA YHUBEP-
cuTteT, YHusepcuTeT [yincbypr-dcceH (Tfepmanus), NH-
ctutyT @payHrodepa (fepmanus), YHusepcuteT [eHTa
(benbrus), TexHonornyeckuin yausepcuteT Kapncpys
(Tepmanus), YHusepcuteT Pusepcaing, (CLLA) n ap.

OcHoBononarawowuii Noaxo[, K NOCTPOEHUI0 Kna-
cTepa — rapMOHUYHOE CcoYeTaHue yqeGHoro U Hay4-
HO-UccsenoBaTe/IbCKoro npoueccos.

OpHa M3 KNoueBbIX 3agad knactepa «MeguumHckas
MHXeHepus» CBA3aHa C (GOPMMPOBAHMEM KOHLEN-
LMK cOBpEMEHHOro 06pa3oBaHus, NpeanonaratoLLei
KOMMIEKCHYH0 MOAEpPHMU3aLMi0 BCcex obpa3oBaTesib-
HbIX NPOLLECCOB, A TakXKe METOLOB U TEXHOMOMMHM, UC-
nMoNb3yeMblx B y4ebBHOM npouecce, C BHEAPEHUEM
CEeTeBOro MPUHLMMNA NOCTPOEHMSI YHMKANbHbIX 06pa-
30BaTe/bHbIX MPOrpaMM, afanTMBHbIX K MOTPe6HO-
CTSIM peanbHOro CEKTOPA HALLMOHANBbHOW 3KOHOMUKM.

OCHOBOMOJIATAIOLLMA NOAXOA K MOCTPOE-
HUIO KNACTEPA - TAPMOHUYHOE COYETAHUE
YYEBHOI0O M HAYYHO-UCCNELOBATE/IbCKOIO
NPOLLECCOB.

CeTeBOM MpMHUMM NOCTPOEHUs 0Opa3oBaTENbHOMO
npouecca npefycMaTpuBaeT OpraHuM3auuio B3auMo-
[LleCTBMSI C HAY4HbIMM U MPOU3BOACTBEHHBIMU Op-
raHM3aumsMM B MHTepecax KafpoBoro obecnevyeHus
KPYMHbIX MHBECTULMOHHBIX MPOEKTOB, HAaMPaBAEHHbIX
Ha COLMANbHO-3KOHOMMYECKOE Pa3BUTUE MeLMULIMH-
CKOW 0Tpac/u. ITO HanpaBneHWe CBS3aHO C CO34aHUEM
COBMeCTHbIX Kadenp, nabopatopuit, 6a3 npousBosa-
CTBEHHbIX MpakTuK, R&D LeHTpoB ¢ Hay4yHo-Uccneno-
BaTENIbCKMMU UHCTUTYTaMU U BU3HEC- CTPYKTYpaMMU.

Crout OTMETUTb, 4YTO MOOEPHU3ALUA o6pa3OBa-
TENbHOIN0 npouecca onpependaetr HeobxoaMMOoCTb
pa3BuUTUaA U YKpEneHna MexancunninHapHbIX
CBSi3en MeXay WUHXEHEPHO-TEXHUYECKUMMU, CIJM3M-
KO-MaTteéMaTnyeCKuMun, eCteCTBEHHO-HAay4YHbIMU, TYy-

MATEPUAJ/Ibl TKAHEBOW MHXXEHEPUU

M6puAHbIE MHOrOKOMMOHEHTHbIE MaTepuanbl U MOKPbLITUSS HOBOIO
NOKOJIEHUS! HA OCHOBE HEOPraHMYeCcKUX CoeaUHEHUit, hapMakonoru-
Yyeckux npenaparoB, GpTopyrnepoaHbiX NJacTMKOB M NOMMEpPOB Op-
raHUYeCKUX KUCNIOT ANl OpToneAun, PeKOHCTPYKTUBHOIM M YENIOCTHO-

NIMLLEBOI XUpYpruu.

TpexmepHble 3nacTUUHble KanuAISIPHO-NOPUCTbIE
MaTpuKCbl M nonuMMepHble 6uogerpapupyemblie/
6uopesopbupyemblie HeTKaHble MaTepuanbl ANA
ynpaBneHUs1 CTPYKTYPHO-(PYHKLMOHANIBbHBIM COCTO-
SIHUEM CTBOJIOBbIX KNETOK M CO3A4aHUA UCKYCCTBEH-
HbIX TKaHei U opraHoB (6MopeakTopbl).
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MaHUTAapHbIMKU U IKOHOMUYECKMMU OUCLUNTINHAMU
M BKNNKOYEHUA B Ha60p KOMMeTeHUUM BbIMYCKHUKOB
NHXEHEPHbIX cneumanbHOCTeM OCHOB npeanpuHu-
MaTeNbCTBa, 3KOHOMUKU I'Ipe,ﬂ,ﬂpVIFITVII;I, 3HaHUM COo-
LMaNbHbIX, MHCDOKOMMyHMKaLI,MOHHbIX, HaHO- M Kor-
HUTUBHbIX TEXHOMOTUN.

PaclwmpeHue coTpyaHMYECTBA C 3apyBexHbIMU YHU-
BEPCUTETAMM, HAyYHbIMWU LEHTPAMU U BeAyLIMMU
KOMMaHUaMKU MUpa B chepe MeLULMHCKON UHXKEeHe-
pUM SBNSIETCS BAXHbIM LUArOM Ha MyTU MOBbILLEHMUS!
npodeccMoHanbHbIX KOMMETEHLMI CNeLManucToB 1
pacluMpeHns NPUCYTCTBUS YHUBEPCUTETA HA MEX-
LlyHapOAHOM pbiHKe 06pa3oBaTeNbHbIX YCYT.

CoBpeMeHHbIM TPeHAO0M Pa3BUTUS SAEPHOM MeOULM-
Hbl SIBNSIETCS OCHALLEHWEe PaAnoNornyeckux LLeHTpoB
KOMMIeKCaMM COBPEMEHHOTO 060pyA0BaHMS HOBOIO
nokoneHus. OAHaKo NepBbli OMbIT OCHALLEHMS TaKMX
LLleHTPOB  BbICOKOTEXHOMOMMYHbIM 060pYAOBaHNEM
BbISIBUN OCTPbIN Ae@ULMT BbICOKOKBANMGDULIMPOBAH-
HbIX MEOULMHCKMX QU3MKOB AN 0BCIYyXMBAHMS U
CO3[aH1A HAYKOEMKMX METOAMK ero aKcnayaTaumm.

C 2014 ropa nop srupoi knactepa «MeauuuH-
cKas MHXeHepus» peanusyeTcsl MUIOTHbIA MPOEKT
No CO3AaHUI0 CeTeBO MarucTepckoil NporpamMmbl
«SpepHas MepgmuumHa». [porpamma paspabatbiBa-
eTcsl TBOpPYECKMMM KONNeKTMBamMu TOMCKOro no-

B COBPEMEHHOM MWPE, OOHUM U3 INOBAJb-
HbIX BbI3OBOB YEJIOBEYECTBY, ABJIAETCA NO-
BbIWWEHUE KAYECTBA U NMPOLAO/IKUTEJIbHO-
CTU XU3HU HACENEHUA NNAHETDI.

nutexHuyeckoro, CMBUPCKOro rocynapcTBEHHOrO
MeANLMHCKOro U MIOHXEHCKOro TEXHUYECKOro YHM-
BEPCUTETOB C MpUBIEYEHMEM MNPODUIbHBIX Cre-
unanuctos HAM oHkonormu v paga MeauuMHCKUX
yyYpexaeHut, a Takxe GupM-npoussoauTenen co-
BPEMEHHOMO BbICOKOTEXHONOMMYHOTO 060pyAoBa-
Hus. Peanusyemblii NpoekT npencrasBnseT cobow
nepBbii OMbIT MO pa3paboTke 06pa3oBaTeNbHOM
MpOrpaMMbl OPraHU3auMsaiMKU pasHOM BeOOMCTBEH-
HOM MPWMHAANIEXHOCTM C MpUBEYEHUEM 3apybex-
HOro yHMBepcuTeTa-napTHepa.

[lporpaMMa OCHOBbLIBAETCS Ha MeXAMCLUMMAUHAP-
HOM MOAXOAE M CTPOWUTCS MO MOAY/IbHOMY TUMY C
BO3MOXHOCTbK OCBOEHMS HA PYCCKOM M aHITMICKOM
A3bIKaxX AUCLMMIMH MO aHAaTOMUM, Grnonoruu, buo-
dusnke, gpepHor duU3MKe, B3aUMOLENCTBUIO M3-
NyYeHWs C BELLEeCTBOM, MIAHWPOBAHMUIO Ny4YeBOM
TepanuM M AMArHOCTMKM, PaAMOXMMWUK, OCHOBAM
KIMHWYECKOM [03MMeTpun M 0bpaboTke MeanKo-
6uonormyeckon UMHdOpMaLMK, MaTeMaTUYeCcKoMy
MOZENMPOBaHMIO B MeauLMHe, B1onorum u ap.

KoHKypeHTHble MpenMyLLecTBa NpOrpaMMbl CBS3aHbl
C BO3MOXHOCTbIO OCBOEHMSI CaMOM COBPEMEHHON B
Mupe NpubOpHOWM M aHanuTMYeckor 6asbl B obnactu
SAEPHOM MeAMLMHbI Ha 6a3e paanonorMyecknx Km-
HWK M npou3BoauTenein obopynosaHus. [lporpamma
obecneyeHa BbICOKOKBAaTMOULMPOBAHHbBIM Npenoja-
BaTe/IbCKUM COCTaBOM W3 CMeLManncToB OpraHusa-
LM pa3paboTyMKOB, UMEIOLLMX OMbIT paboTbl B BeAy-
WMX MMPOBbIX HAY4YHO-0OPa30BaTENbHbIX LIEHTPAX.
[lng ycuneHus kanpoBOro noteHuMana Nporpammbl
npeLyCcMOTPEHO MpUMalleHne BeayLwmx npodecco-
poB 13 By30B, BXoaswwmx B Ton-100 pertunra QS.

B coBpeMeHHOM MUpe, OAHUM U3 IM06abHbIX BbI30-
BOB Y€/I0BEYECTBY, ABNSETCA NOBbILIEHWE KayecTBa
1 NPOAOIKUTENIbHOCTU XKU3HU HACENEHUS MIAHETI.

[popbiBHbIE pe3ynbTaThl UCCNEA0BAHUI MOCNEAHUX
net B 0bnactu SAEpHON MeauUMHbI U pagMaLMoH-
HbIX TEXHONOMUIA ChOPMUPOBANK NPOYHbIA PyHAA-
MEHT A9 CO3[4aHUS BbICOKOTEXHONOMMYHBIX pa3pa-
60TOK B 0651aCTU 3P EKTUBHBIX METOAO0B paHHen
[AMarHoCTUKM 3a60n1eBaHNUMA, HOBbIX JIEKAapCTBEHHbIX
npenapaToB, pereHepaTUBHbIX TEXHONOrMMI, Buo-
MHOOPMATUKK, HEUTPOHHOM M Ny4eBOW Tepanuu.
B 6nwxanwme rogbl 3TM pa3paboTkM MO3BONST KO-
peHHbIM 06pa3oM U3MEHUTb KaYeCTBO M MPOLOMKU-
TENIbHOCTb KM3HW MUIMOHOB NIOAEMN.
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KOTHUTUBHbBIE CUCTEMDI
MTENEKOMMYHUKALUUNWN -
KJTHYEBbBIE ACIEKTDbI
PECYPCODDPOEKTUBHOCTW

*\ B.3. AMNOJIbCKUMA,
E o 0. m. H., npogeccop

d

NHcmumyma
KkubepHemuku TITY

{

CTpaTerM‘-IECKMM Hanpae/ieHneM pa3BUTUA HayYHbIX MccnenoBaHum U pa3pa60TOK HauunoHnanbHoro uccne-
[0BaTeNbcKoro TOMCKOro noaMTEXHUYECKOro YHUBEpPCUTETA onpenesieHa pecpr03¢¢EKTMBHOCTb. OpgHuM
U3 KII0YEBbIX aCNEeKTOB pecprOBd)dJEKTMBHOCTM, UaeT 11 pedb 0 NPUPOAHBbIX pecypcax, IHepreTu4eckmx,
MaTepuanbHbIX UK YenoBevYeCKuXx, ABndeTca ynpasieHme — opraHMsaumMoHHoe, TeXHooru4yeckoe, ¢m-|a|-|-
COBO-32KOHOMMYECKoe.

Mpobnematnka  wmccnepoBaHui  TIMY «KorHuTuBHble cuctembl n KnbepHeTuku (MK) TIY B AaHHbIX
Mo TMepeyucieHHbIM acnekTaM  TeNeKOMMyHMKauum». MnncTpa-  HanpaBieHUsx nccnenoBaHui
ynpasneHus CoCpefoTovyeHa  LUMEeN  CYLECTBEHHOrO HAY4YHO-  MOXET CNYXWTb Chefylowmin ne-
rnaBHbIM 00pa3oM B KknacTepe  TEXHWYECKOro 3adena MHCTUTyTa  pevyeHb BECOMbIX MPOEKTOB U pas-
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COGNITIVE SYSTEMS
AND TELECOMMUNICATION -
KEY ASPECTS OF RESOURCE

EFFICIENCY

VLADIMIR YAMPOLSKIY

Doctor of Technical Sciences, Professor, Scientific Supervisor of TPU Institute of Cybernetics

Resource efficiency is defined as a strategic direction of research and development at the National Research Tomsk
Polytechnic University. Whichever these are natural, energy, material or human resources, one of the key aspects
of resource efficiency provision is efficient management at organisational, technological, financial and economic
levels. The key research issues of these management aspects at TPU are mainly concerned with the solutions
within Cognitive Systems and Telecommunication cluster. The significant scientific and technological potential of
the TPU Institute of Cybernetics (IC) in these areas is proved by the following list of important projects, the which
outcomes have been implemented in full mass production in cooperation with its industrial partners:

e design, installation  and
commissioning of corporate
data network at Tomskneft,
including 22 space segments,
6 radio relay link segments and
radio linkups, with the total
network diameter of 500 km;

e design of monitoring system
of the corporate network at
Vankorneft, including 500 km
of radio relay link segments, 6
satellite system segments and
a wireless network for 500
users, with 20 km radius;

e development of software
and data support for the
knowledge management
system and the system for
maintenance of life cycle of
CALS-based products;

e an integrated alerting and
reporting system at the
Interior Forces of the Russian
Ministry of Internal Affairs
(deployed at all levels of
management, in all the units
of the MIA since 2010);

e “Yasen” information  and
telecommunication system
(deployed in Aerial Forest

Fire Centre and in 22 regions
of Russia with large forest
resources);

e data collection and processing
system for Roshydromet in
hydro-meteorological services
of Uzbekistan and Tajikistan.

As it is known, effective management
of socio-economic and
production processes is based
on the knowledge gained from
cognitive, information and

telecommunication systems. This
determines the high significance

T

of the Cognitive Systems and
Telecommunication Cluster
implemented in the framework of
the Competitiveness Programme
of the National Research Tomsk
Polytechnic University. The Institute
of Cybernetics, the basic structural
unit of the Cognitive Systems
and Telecommunication Cluster
at TPU, has a well-developed
infrastructure for training, practice-
oriented research and projects and
development of various information
and software systems and computer
appliances. The Institute has five
research  laboratories  working
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paboToK, fOBEAEHHBIX A0 Cepuid-
HOro NpO13BOACTBA U BHEAPEHUS
COBMECTHO C MPOMbIWIEHHbIMU
naptHepamu TIY. B ux uucne:

e [lpoeKT, MOHTaX M 3anyck B
3KCM/IyaTaLMlo KoprnopaTue-
HOM CeTV nepenayn AaHHbIX
000 «TomckHedTb» BHK,
BK/IOYas 22 CMyTHMKOBBIX
cermMeHTa, 6 cermeHtoB PP/,
pafMoMOCTbl — 06WMin aua-
meTp cetn 500 Kkm.

e T[lpOeKT CUCTEMbI MOHMTO-
pVHTa KOprnopaTMBHOWM CeTH
000 «BaHkopHedTb», BK/HO-
yast PPJ1 500 kM, 6 cermeHTOB
CMYTHUKOBOW CBSA3M, Becnpo-
BoAHast ceTb Ha 500 aboHeH-
TOB - paaumyc 20 kM.

e Paspabotka nHdpopma-
LUMOHHO-MPOTrpaMMHOTO
obecneyeHuss ong CUCTEM
YNPaB/ieHUS 3HAHUSIMU U CO-
NPOBOXAEHMUSI  KM3HEHHOTO
LUMKNa M34enuit Ha OCHOBe
CALS-TexHonormi.

e MHTerpupoBaHHas cuctema
OMOBELLEHNS U [OKYMEHTU-
POBaHMS BHYTPEHHUX BOMCK
MBI P® (pasBepHyTa Ha
BCEX YPOBHAX YMNpaBneHwus,
BO BCEX YaCTAX M coeduHe-
Husax BB MB[1 ¢ 2010 r.).

e  MHbOpMaUMOHHO-TENEKOM-
MYHMKALLMOHHAA cuctema
«SlceHb» (BHeppeHa B OIY
«ABMWanecooxpaHa» u B 22
cybvektax P®, pacnonara-
IOLLMX  KPYMHBIMW NECHBIMMK
pecypcamu).

e (Cucrema cbopa u 06paboTku
nHdopmauumn Pocrmapometa
(AMNC «MeTeo») B rugpome-
Teocnyxbax pecnybnuk Ys-
6eKnCTaH U TafKUKUCTaH.

M3BecTHO Takxke, yto 3ddek-
TUBHOE YynpaBieHWe couuanb-
HO-3KOHOMWYECKMMU U MpO-
M3BOACTBEHHbIMX MpoOLLECcCaMu
6a3upyeTcs Ha 3HaHWUAX, MONy-
YeHHbIX cMcTeMax 0bpa3oBaHus,
HEMNpPepbIBHO MOMO/HSIEMbIX B
npouecce AanbHeWWwen Hayy-
HOM WM MNpaKTMYecKon pneaTenb-
HOCTM. 3HaHuMa  [o6biBatOTCS,
nepepabaTbiBaOTCA M MPUMEHS-
OTCS, B TOM 4YMCNe, C MOMOLLbIO
KOTHUTUBHbIX, WHOOPMALMOH-
HbIX U TeIEKOMMYHMKALMOHHbIX
CUCTEM. DTO M onpenensieT Bbl-
COKYK aKTyanbHOCTb KiacTepa
«KOrHUTMBHbIE CUCTEMDI U Tene-
KOMMYHUKALMU», peannm3yeMoro
B paMkax [Nporpammbl nosbiLle-
HMS  KOHKYPEHTOCMOCOBHOCTU
HauunoHanbHoro uccnenosa-
TENbCKOro TOMCKOro nosuTex-
HWYECKOro yHMBepcuTeTa.

d J
future,
é“'to 02 2 AV

HANPABNEHUE,PA3SBUBAEMOE
B PAMKAX KNTACTEPA «KOTHU-
TUBHbLIE CUCTEMbI W TEJNE-
KOMMYHUKALUU», ABNAETCA
BbICOKOMPUOPUTETHbIM U
CTPEMUTEJIbHO PA3BUBAIO-
mnmca B POCCUN N B MUPE.

HanpasneHnue, pa3suBaeMoe B
pamkax knactepa «KorHutuBHbIE
CMCTEMbI U TENEKOMMYHUKaLUUY,
SBNSETCS BbICOKOMPUOPUTETHBIM
W CTPEMUTENBHO Pa3BUBAIOLLMMCS
B Poccuun n B mupe. Cnepyer, oa-
HaKo, 0TMeTUTb, uTo Poccums oTcTa-
eT OT CTpaH-NMAEPOB KakK No A0NM
3aHATOCTU B 3TOW cdepe, Tak U No
[one BbIMYCKHUKOB BY30B B AaH-
HOW npodeccMoHanbHOM rpynne.
MmeeT MeCcToO 1 M3BECTHOE OTCTa-
BaHME B YpOBHe npefnaraeMbix
POCCUMCKMMU MPOU3BOAUTENSMM
TEXHOMOIMI, CUCTEM U pELLEHUN.

MHCTUTYT KMBEPHETUKM, IBNSIOLLMIACS
OCHOBHbIM CTPYKTYPHbIM MOApa3ae-
nenuem TI1Y B knactepe «KorHuTMB-
Hble CUCTEMbI 1 TENEKOMMYHUKALNY,
pacrnonaraeT [OCTaTOYHO Pa3BMTOM
MHQPACTPYKTYpOi AN MOAFOTOBKM
CNeLpanucToB, NPOBEAEHNS HAYUYHbIX
UCCNenoBaHUI, MPaKTUKO-OPUEHTU-
pOBaHHbIX pa3paboToK, COo34aHMs
pasHoro popga MHMOPMALMOHHO-
MpOrpaMMHbIX CUCTEM U annapaTtHo-
MPOrpamMMHbIX KOMMIEKCOB.

HayuHo-uccnedosamensckuti yueHmp cucmem cnymiukosoll ceszu «HUGHES-TITY»
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on the problems of information
and communication technology, a
powerful supercomputer cluster,
the Research Centre of Satellite
CommunicationSystems«HUGHES-
TPU,» the Centre for CALS-
technologies, TPU & Microsoft
training centre, all fitted with up-
to-date equipment and software
systems of the world leading
vendors, and a mobile task force
with unmanned flying vehicles.The
Departments within the Institute
(11 departments in total) comprise
research laboratories, equipped
with cutting-edge computer and
software systems for research,
design and academic  work.
The development of cognitive
systems and telecommunication
is necessary for all fields of
science, education and economy.
The institute is committed to the
following topical areas of research
and development:

e geographically distributed
systems of monitoring,alerting
and control (TRISMOU);

e optimisation of management
of distributed production
on the basis of geographic
information systems;

e resource-saving software and
hardware solutions for rocket
and space technology on the
basis of CALS-technologies;

e management of information
resources and knowledge
through ontological models
and semantic technologies,
and others.

Creation of the monitoring and
alerting systems of the natural
hazards and crisis conditions,
effective management with the
involved forces and resources

is an important state objective,
which is resolved by means of
the geographically distributed
integrated systems of monitoring,
alerting and control (TRISMOU).

In 2006-2011, these projects served
as a basis for the established
production. In the 1990s, as a
result there was created INCOM
innovation company. One of its
projects realized in cooperation with
the Institute was the automation
system for collecting data on fires
for forestry sector: a special device
in the control centre would collect
information from regular radios at
geographically distributed sites for
subsequent processing.

Approximately  thirty  thousand
wildfires occur annually on the
vast territory of Russia. “Yasen”
telecommunication system
developed by the Institute and
INCOM LLC has become an effective
tool to minimise damages from the
forest fires. It is frequently used at
both regional and federal levels.
The convincing testimony of the
universality and practical relevance
of the authors’ work is the fact that
the alerting systems developed on
the TRISMOU basis are supplied
to the Russian Federation Ministry
of Defense; alerting systems and
hard-copy communication  and
control systems are deployed in the
Russian Federation Interior Ministry
Troops throughout the country; the
monitoring systems of the forest fire
situation are used in forest areas of

tens of RF territories; the systems
of the data collection, processing
and alerting are used in Kamchatka
region, in RosHydroMet, Hydromet
of Uzbekistan and Tajikistan. The
unique model, algorythmic, software
and technical solutions of the
authors are protected by 21 patents
and inventor’s certificates and
justified by over 300 publications,
24 diplomas and medals of
the national and international
exhibitions. In 2013, the work of
the team of authors of the Institute
of Cybernetics, TPU, Incom LLC and
TUSUR—M.A. Sonkin, V.Z. Yampolsky,
E.l. Pecherskaya, V.V. Grinemaer and
A.A. Shelupanov was awarded with
the State Prize - Prize of the Russian
Federation Government in science
and technology. TRISMOU is not a
rigid system. Today, the hardware
and software systems contain all
currently available communication
channels: radio, telegraph,
telephone, cellular and satellite
communication.

Foryearsthe Institute of Cybernetics
of Tomsk Polytechnic University has
been involved in creation of the
major version MES (Manufacturing
Execution System, the process
control system) «Main line - East»
meeting the requirements of the
standard ISA-95 «Enterprise-Control
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B coctase MK ngtb Hay4Ho-uc-
cnepoBaTtenbckux  nabopatopuit
B obnactu MKT, MowHbIA cynep-
KOMMbIOTEPHBIA  KNnacTep, Hayu-
HO-UCCNenoBaTeNbCKUiA LLeHTp
CMCTEM  CMYTHUMKOBOM  CBAI3M
«HUGHES-TMY», uentp «CALS-
TEXHONOTUIAY, Y4eOHbIM  LEeHTP
«TMNY & Microsoft», ocHallleHHble
COBpEMEHHbIM 060pYL0BaHUEM U
NpOrpaMMHbIMU CUCTEMAMU BeLy-
LUMX MUPOBBIX BEHLOPOB, @ TaKXe
MobWnbHas onepaTMBHAas rpynna
Cc 6ecnunoTHbIMU NeTaTeNibHbIMU
annapatamu. Kadenpbl, BXxoas-
wye B MUK TMY (ux Bcero 11) pac-
nonararT y4yebHbiMM naboparto-
pYSIMM, OCHALLEHbl HOBEMLIMMU
KOMMbIOTEPHBIMU U MPOrpaMMHbl-
MW CUCTEMAMU N1 HAYYHOM, Npo-
€KTHOM 1 y4ebHoM paboTbl.

[Ona obecneyeHns ycrnewHoro
(YHKLMOHMPOBAHUS  YHUBEPCU-
TeTa Mo BCEM acnekTaM ero jae-
ATeNbHOCTM ocobas ponb B Kna-
ctepe «KOrHUTMBHbIE CUCTEMBI U
TENEKOMMYHMKALMU» MpUHAAe-
XWUT LLeHTpPaNbHOMY TeNeKOMMYy-
HUKaLMOHHOMY Y3y YHUBEpCU-
TeTta. B ero cocrase:

o KOpnopaTtnuBHaa MynbTucep-
BMCHaa CeTb nepenavun AaH-
HbIX YHUBEPCUTETA;

e KOpnopaTuBHbIK noptan TI1Y,
obecneunBaloWwmin  yoaneH-
Hbl1 aBTOPWM30BaHHbLIM [A0-
CTyn BCeX nonb3oBaTtenen K
CcepBucaM U pecypcam;

*  MHOPMALMOHHO-NPOrpPaMM-
Hble KOMMEKCbI A1 aBTOMa-
TU3aLMM OCHOBHbIX OU3Hec-
MpOLECCOB YHUBEPCUTETA;

e LEHTP «INEKTPOHHbIN YHU-
BEPCUTET».

Pa3BuUTME KOTHWUTMBHBIX CUCTEM
M TENeKOMMYHMKALMi Heobxo-
OMMO  MpakTUYecku [Ans BCex
oTpac/iei Hayku, 0b6pazoBaHus
M 3KOHOMMKM, OLHAKO MepBo-
CTENeHHOE 3HAaYeHNE OHU UMEIDT
LNS Takux cdep, Kak TpaHcnopT
M CBA3b, MHAYCTPUS aBTOMaTMU3a-

UM, poboToCTpOeHue, CUoBbIE
CTpyKTYypbI (PoCcrnapomert, Teppu-
TOopuanbHble opraHbl MYC, BHy-
TpeHHue Bovicka MBL) u ap.

3a BpeMs CTaHOBMEHWS W pas-
BUTUS B WMHCTUTYTE CHOpPMMpO-
Ba/MCb CliefyrolmMe aKTyanbHble
HanpaBieHUs Hay4YHbIX Uccnepo-
BaHUi1 U pa3paboTok:

e  TPUCMQY - Tepputopuans-
HO pacnpefneneHHble cucTe-
Mbl MOHWUTOPUHra, OnoBelLe-
HUS U yNpaBNeHus;

° OonTMMKU3auma  ynpaBneHua
pacnpegeneHHbIMM - Npon3-
BOACTBAMK Ha OCHOBE reo-
l/IHCIJOpMaLI,VIOHHbIX CUCTeMm,;

e pecypcocbeperatolime npo-
rpPaMMHO-TEXHMYECKME  pe-
LeHUa ONS CO30aHUS paKeT-
HO-KOCMMYECKOWM TEXHUKM Ha
6a3e CALS-TexHonorui;

e ynpasneHue WHHOOPMALMOH-
HbIMU pecypcamu 1 3HaHUSMU
Ha OCHOBE OHTONOTMYECKMX
mMoOenem M CeMaHTUMYeCKMx
TEXHONOMMI U Ap.

Amumputi COHbKUH, K.M.H., U.0.
oupekmopa 000 «IHKOM>»

B 90-e - 2000-e rr. aBTOPCKUM
KONNEKTUBOM COTPYAHMKOB WH-
CTUTYTa KMOEpHETUKU U WH-
HOBALMOHHOTIO npeanpusTms
«MHKOM» 6binn npoBeaeHbl UC-
CNegoBaHUA U BbINOMHEHA TeX-
HMyeckas paspaboTka annapat-
HO-MPOrpaMMHbIX  KOMIM/IEKCOB
0N MOCTPOEHUS TeppuUTOpUanb-
HO pacnpepeneHHbiX WHTerpu-
POBaHHbIX CUCTEM MOHWUTOPUH-
ra, OMOBELLEHUS M YNpaBneHUs
(TPNUCMOY). B 2006-2011 rr. Ha
MX OCHOBE OblNO0 OpraHM30BaHO
npo13BOACTBO, Ha4Yanacb NoCTaB-
Ka M BHEApEHME 3TUX CUCTEM B
psfie CUNOBbIX CTPYKTYP U APYrunx
denepanbHbix BegoMcts PO.

basoBsas wumea TPUCMOY 6bina
chopMynuMpoBaHa B KaHAMAAT-
ckon amcceptaummn M. A. COHbKM-
Ha, KOTOPYHO OH 3aLUMTK MO OKOH-
YaHUU acNUpaHTYpbl Ha Kadeape
OCY ABTO® TIW ewe B 1984 ropy,
a TaKxe B nocneayoLmx paborax
BO3MMaBNEHHOINO MM MCCNenoBa-
Tenbckoro konnekTtmea. OH 1 ero
€4MHOMbILWNEHHUKM pa3paboTa-
M MPUHUMMbI aBTOMATMYECKOro
cbopa M nepepayn [OaHHbIX MO
pa3HOpPOAHbIM  KaHanaMm CBSA3M
Mexay Crneunanu3MpoBaHHbIMU
YCTPOMCTBAMMU MO CXEME KUCTOY-
HUKM MHOopMaumm (ceTb Tpya-
HOAOCTYMHbIX OOBEKTOB) — LLEHTP
cbopa nHpopmaummu». C Tex nop
3Ta CXeMa CTPYKTYpHO OCTaeT-
CSl HEM3MEHHOM, MEHSIETCS NULLb
annapatHas M MporpamMMHas
cocTaBnqwowas - pobaBnawoT-
CS HOBblE TMMbl KAaHANOB CBSI3M,
YBEIMUMBAETCS MOLLHOCTb nepe-
[atlLer annapaTtypbl U T. 4.

B 90-e rr. Ha 6a3e 3Tnx pa3pabo-
Tok M.A. COHbKMHbIM Obina €O3-
[aHa WMHHOBALIMOHHAS KOMNaHUS
«MHKOM». OgHMM M3 nepBbIX ee
NpOEKTOB, Peasn30BaHHbIX B CO-
TpyaHuyectee ¢ MK, ctano cos-
[aHWe CUCTEMbI aBTOMaTM3aLMM

KA®EAPbLI, BXOASAWME B UK TNY (UX BCETO 11), PACNOJIATAIOT
YYEBHbIMU IABOPATOPUAMU OCHALLEHbI HOBEMLWINMU KOM-
NbIOTEPHBIMU U MPOTPAMMHbBIMU CUCTEMAMMU A1 HAYYHOM,
NMPOEKTHOM U YYEBHOW PABOTbI.
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System Integration» and MESA
model (Manufacturing Enterprise

Solutions  Association), capable
of being adjusted to the needs of
various oil and gas companies. MES
«Main line - East» has a scalable
distributed structure, including to
meet the needs of the large oil and
gas companies (multiple levels of
a hierarchy of control, territorial
distribution of the production fields
etc). The system automatically
operates the activities of all major
industrial services of the company:
the production and preparation
shop of raw hydrocarbons, the
control services of the production
fields and the head office of the
company, the chief geologist
service, the service of automation,
metrology and communication,
technology services etc. MES «Main
line - East» is put into operation at
0JSC «Vostokgazprom» and 0JSC
«Tomskgazprom», which are the
subsidiaries of 0OJSC «Gazproms.
Today, the system is operated by
more than 350 staff working in
these companies. The collection
of the process data (over 15000
signals from 8 types of Automated
Process Control System, APCS) is
realized, over 35000 technological
objects of the production fields are
reported in the certificates, over
180 mnemonic diagrams of the

processes are created etc. Tomsk
Polytechnic University developed
the professional development
program, under which more than
250 users of the system have
been trained. MES «Main line -
East» took the 3rd place in the VIII
competition of OAO «Gazprom»
for information technology
projects, won the contest of the
innovative projects of Tomsk region
Administration and was awarded
with the numerous diplomas and
medals at the international and
Russian exhibitions and forums.
Introduction of MES «Main line -
East» at 0JSC «Vostokgazpromy in
2008 is recognized by Microsoft
company as one of the top 5
projects in the world to implement
the business applications built on
its technology.

TPU & Microsoft training centre
was established in order to allow
the students the extra professional
competence in addition to their
basiceducation.The agreement was
signed with Microsoft in 2005 and
TPUjoinedthe Microsoft ITAcademy
global project. This new form of
learning led to the establishment
of Microsoft training centre. In 2007,
the Microsoft Innovation Centre
was opened (there are 100 Centres
in total, six of them are in Russia).

This international  programme
addresses not only educational
objectives. The students develop
innovative entrepreneurship skills
and competence in development
and promotion of their own start-
ups. One of the start-ups has grown
in a large-scale business. This is
Tomsk-based company, Rubius,
which employs a team of 1500
developers, working in Tomsk and
St. Petersburg.

Currently, the Institute has
designed and run eight bachelor’s
and ten master's programs.
Six years ago, the programme
for engineers in the specialty
«Computers, complexes, systems
and networks» was accredited
by the Canadian Engineering
Accreditation Board. The diplomas
under this program are recognised
globally. In 2008, partnership
relations were established
with the Technical University of
Munich. As a result, the Institute
has launched the double degree
programme «Computer Networks
and  Telecommunications.»  In
recent vyears, the Institute of
Cybernetics has been collaborating
with Skolkovo Institute of Science
and Technology (Skoltech). An
agreement was signed on the
joint training of masters under the
double degree programme. TPU
is the second university in Russia
(after MIPT), which implements
such educational programme with
Skoltech. The Institute traditionally
maintains close contacts with many
companies and thus «feels» the
demands of consumers and adjusts
the academic process accordingly.
Such cooperation is useful for both
the university and the company.

The development of the Institute is
based on three aspects: education,
science, production. It is known
that it is impossible to train good
engineers, if they do not develop
the skills in research, design and
production activities.
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n cbopa AaHHbIX O Moxapax Ans
NIECHOM  OTpac/iu: crneumanbHoe
YCTPOWUCTBO B AMCMETYEPCKOM
LLeHTpe cobupano wuHdopMaLmio,
MOCTYNaBLUYH CO WTATHbIX Paamo-
CPEeACTB TEpPUTOPUANbHO pacnpe-
LENEeHHbIX 0ObEKTOB, AN mocse-
aytolen ee 06paboTku.

OTmeTum, uto neca Poccum - yHu-
KaNbHasi 3KONOrMYeckas CUCTEMa,
3aHuMatowas 1,2 mnpp ra Tep-
putopun M cofepxawas 25 %
NecHbIX pecypcoB nnaHetsl. Poc-
CMICKKUI Nec - 3TO He TONbKO KO-
HOMMYECKUIA, HO M TNoBaNbHbIN
3KOMOro-noNuTUYECKUn  pecypc,
obecneynBaroLLMit exxeronHoe ae-
MOHMPOBaHWUE 29 MNP TOHH yrne-
poaa. Ha obwmpHoi Tepputopun
Poccun exxerogHo BO3HMKAET OKO-
no 30 Tbic. necHbIx noxapos. Co3-
naHHag B MK u 000 «MHKOM»
TeNeKOMMYHMKALMOHHAs cucTeMa
«SlceHb» - 3pPeKTUBHOE CPEeACTBO
AN MMHUMM3ALMKU NOTEPD OT Jlec-
HbIX MOXApOB, aKTUBHO UCMONb3Y-
€MO0€e KaK Ha perMoHanbHOM, TaK M
Ha denepanbHOM YPOBHSIX.

y

HoBas TexHonorus Hawna npu-
MEHEHME B CaMbIX pasHbIX cde-
pax. bbinn paspaboTaHbl U BHe-
OMOBeLLEHUS
060pOHbI
P®, noctaBneHa Ha 6o0eBoe [ne-
KYPCTBO CUCTEMA OMOBELLEHMS,

CBA3U U
BHYTPEHHUX

ApPEHbI
ana

CUCTEMDI
MuHucTepcTBa

LLOKYMEHTUPOBAHHOM
ynpaBnexHus  ons
Bonck MB/ P®.

CTW BOWCK U ynpaBieHnUa MMM Ha
BCEN TEPPUTOPUN CTPAHbI.

Ha 3ToM ke MeTomo/iormyeckomn
OCHOBE CO34aHbl M BHEApPEHbI
CMCTEMbI OnoBeleHns ans Mu-
HUCTEPCTBA MO Ype3BblYaMHbLIM
cuTyaumam u denepanbHoOM no-
rpaHCcnybbl M [axe CUCTEMbI
onoBeLleHusi, cbopa n obpaboT-

OTMETUM, YTO NNIECA POCCHUU - YHUKANIbHAS 3KOJIOTMYECKAS
CUCTEMA, 3AHUMAIOLLAS 1,2 MNIPL, TA TEPPUTOPUN U COLEP-
XALLAA 25 % NECHbBIX PECYPCOB MJIAHETbI.

Mo 3ak/yYeHU CneunanucToB
BHYTPEHHMUX
BoWckax MB/, uHTerpupoBaHHas
cMcTeMa OnoBeleHus U OOKY-
MEHTUMPOBaHHOM CBsA3M obecne-
ymBaeT 30-KpaTHOe COKpalleHue
BPEMEHU [OBELEHWUS KOMaHA W
noApasaeneHun,
LMCNTOUMPOBAHHbIX HA BCeW Tep-
putopum Poccmm. 310 cylecTBer-
HO NOBbLICUNO YPOBEHb FOTOBHO-

pa3BepHyTaa BO

CUrHanos Ao

-

iz

KM MHpOpMaUMKM ONg ruapome-
Teoponoruyeckux cnyxo Poccum,
Y3beknctaHa, TaOKMKUCTaHa W
Kuprusun. BHeopenne «AlC-
MeTeo» B cuctemy Pocruppome-
Ta MNOBbLICMNO OOCTOBEPHOCTb M
CBOEBPEMEHHOCTL Cbopa 1 nepe-
[ayn TMAPOMETEOPONOrMYECKOM
MHbOpMaLMK, npencTaBagIeMon
opraHaMm BflacTW, OTPACISAM 3KO-
HOMMUKM, CUNOBbIM CTPYKTypam

Lenezauyus yyerbix deMoHCMpuUpyem Hoaeliluue paspabomku MuHLUCmpy no ype3sbidaliHbiM cumyayusm Pecnybnuku Kazaxcmar
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M HaceneHuio, obecneunno Bo3-
MOXHOCTb A1 B3aMMOLENCTBUA
¢ BcemupHoi cnyx6oii norogpl,
EomnHon cuctembl nHdOpMauum
0 MupoBOM OKeaHe, cMCTEMaMMU
npenynpexaneHus o LyHaMu.

[na cneuManncToB Ha3BaHHbIX
BEOMCTB 3TO Oblna CBOEro pona
TexHuyeckas pesonwouus. Ha-
npuMmep, nepexos OT rosioCoBOro
cnocoba nepenayn MHGopMaLmm
K UMdPOBOMY CHAN npucylime
pagMocBa3M  npobnemMbl  Kauve-
CTBA C/IbIWIMMOCTH, Mpobnembl
[LOKYMEHTMPOBAHUS COOBLLEHUH,
33aBUCMMOCTb OT YeioBEeYeCkoro
dakTopa 1 T. A. A obecneuyuBa-
€Mas CO3[aHHbIMM annapaTHo-
NpOrpaMMHbIMKU  KOMIIeKCaMu
BO3MOXHOCTb UCMOMb30BaTb CPa-
3y HECKOJIbKO TUMOB KaHaNoB CBSI-
3U KpaTHO MOBbICMNA €€ Hafex-
HOCTb. CTQHOBUTCS HEAOCTYMHbIM
OMH KaHan — aBTOMaTUYeCKU 3a-
[encTeyeTcs Apyron... boin pas-
paboTaH Lenbli Knacc noaobHbIX
CUCTEM: CUCTEMbI OMOBELLEHMS,
cuctembl  cbopa  MeTeofaHHbIX,
CUCTEMbl MOHUTOPWHIA JECHOM
MOXapoonacHoOM 06CTaHOBKM
u ap. Bce BMecTe B nporpamm-
HOM M TEXHMYECKOM OTHOLLEHUU
OHM OObEAMHATCS B €AUHYH
meracuctemy TPUCMOY - Tep-
pUTOpUANbHO pacnpenenex-
HbIX MH(MOPMALMOHHBIX CUCTEM
MOHUTOPWHIA, OMOBELEHUS MU
ynpaBneHus. 3a paspabotky u
BHeapeHne TPUCMQY konnekTus
aBTOpPOB B COCTaBe COTPYAHMKOB
Muctutyta  knbepHeTtukn  TITY,
000 «MHKOM» n TYCYPa M.A.
CoHbkuMHa, B.3. dmMnonbckoro, E.N.
MNeuepckoin, B.B. [puHemaepa u
A.A. lWenynaHoea B 2013 . 6bin
yaoctoeH npemun [Npasutens-
ctBa Poccuiickon depepaunn B
0061aCTU HayKM U TEXHUKMU.

TPUCMQY He ecTb HeYTo Heus-
MeHHoe. TO0 CMCTeMa, KoTopas no-
CTOSIHHO Pa3BMBAETCS — COBEPLLEH-
CTBYIOTCSI MOAENM, NPOrpaMMHbIe U
TEXHWYECKMe CPeacTBa, YBEIUYM-
BAETCS KOMMYECTBO OXBaTbIBAEMbIX
00bEKTOB, HAPALLMBAETCS (YHKLM-
OHaAN M T. A.

CerogHg Hawwu annapaTHO-Npo-
rpaMMHble  KOMMeKCbl  Mpea-
NnaralT MoNb30BaTeNto BCE CY-
WeCTBYOLWME HA  HACTOSALLMA
MOMEHT BWAbl KaHANOB CBA3M:
paawuo, Tenerpad, TenedoH, coTo-
Bas M CNyTHMKOBas CBA3b. Ecay,
HampuMep, MW3HAYanbHO HALM
BbIHOCHbIE  MHTENNeKTyaNlbHble
nynbTbl paboTtanu Ha base 8-pas-
pAOHbIX NPOLLECCOPOB, TO ceiyac
Ha HUX CTOAT YXXe 32-pa3psgHble
npoueccopbl C OnepaTMBHOM
namsTbio, rpaduKor u Apyrumu
Mofe3HbIMM  yCOBepLIEHCTBOBA-
HUAMU. 10 «HAUMHKE» OHU YyXe
CPpaBHMMbI C  COBpPEMEHHbIMM
cmaptdoHamu.  Cnepgyet  noa-
YEepKHYTb, YTO Ha MNPOTHKEHWM
Bcen coer uctopun «MHKOM»
noAdepXuBan UM  NPOAOIKaeT
NoAAepXMBaTb TECHble CBS3M C
NHucTutyTOM  KknbepHetnkm TITY.
B creHax uHcTMTYTa 3apoxpia-
nvck 1 npoekt TPUCMOY, n cam
«MHKOM». loToMy U HeyanBu-
TEeNbHO, YTO Cpeau COTPYAHWKOB
MHKOMa ecTb MHOrO BbIMYCKHU-
KOB MHCTUTYTa KMOEPHETUKM.

OoHuMM M3 Haubonee 3HaAYMMbIX
Hay4YHbIX W NPaKTUYECKUX [0-
crmkernnin UK TTY B pamkax kna-
cTepa cTana paspaboTka cucte-
Mbl OMEepaTMBHOIO YMNpaBleHUs
npou3BOACTBOM  «Marucrtpanb-
Boctok»  onga  npeanpuatui
HedTerasoBoro KoMmmniekca u ee
nosHoMacwTabHoe  BHedpeHue
B KOMMaHuu «BocTokrasnpoms.
PaspaboTka cucTEMbI BbINOHS-
nacb COTPYAHWKaMK  Kadenpbl
BbIYNC/IUTENIBHOM TEXHUKMU U Cre-
uManuctamm nabopatopum reo-
MHPOPMaLUMOHHbIX cuctem UK.
Mo3nHee B pa3paboTke aKTUBHO
y4yacTBOBaNO Majioe WMHHOBALM-
OHHoe npeanpuaTne «CMbUpckuit
LLEHTP BbICOKMX TEXHOMOTMIA».

«Maructpanb-Boctok» oTHOCUT-
€ K KNaccy TaK Ha3blBaeMbIX
MES-cucrem (Manufacturing
Execution System). 310 nonHo-
dyHKUMOHANbHAs cucTemMa [Aans
KOMMAEKCHOrO ynpaBieHus npo-
M3BOACTBOM C Yy4yeToM noTpe6-
HOCTeW Bcex cnyx6, npexae Bce-
ro A06bIBalOWMX NpesnpusaTuii

CNEAYET NOAYEPKHYTb, UTO HA MPOTAXEHUU BCEN CBOEW
MCTOPUN «MHKOM» NMOALEPXUBAN N NPOAO/IKAET NOAAEP-
)XMBATb TECHbIE CBA3N CMHCTUTYTOM KUBEPHETUKW TNY.

Hukonatii Mapkos, .m.H., 3agedyto-
Wi kageopoll sbryucaumensHol
mexHuku UK TT1Y, suue-npe3udeHm
no UHGOPMAYUOHHLIM MeXHOM02U-
am OAO «ToMckeasnpom»

HedTerazoBoro kommnnekca. Cpe-
M Hanbonee BaXKHbIX 3a4avy, pe-
LIaeMbIX CMCTEMOM, — onepaTue-
HbIi cbop MHDOpMaLUKM CO BCeX
ABTOMATU3MPOBAHHbBIX CUCTEMAX
yrpaBieHUs TEXHONOrMYeCKUMU
npoueccamu (ACY TI) Ha npo-
MbICaX W BblBOA, €e Ha Bbllle-
CTOSIlME YPOBHU YNpaBieHUs B
aBToMaTMyeckoMm pexume. [lo-
cnepHee BaXHO, MOCKONbKY B CHU-
cteMe [asnpoMa BMeLWaTenbCTBO
onepaTopoB CYUTAETCs Hepony-
ctuMbIM. OfHaKO CnewLmanucTsl,
HaxoAsLmecsa 3a npegenamm Tex-
HOMIOrMYECKMX CeTEN Ha NPOMbIC-
nax, Takxke pabortaloT B cucteme ¢
3TON UHpOPMaLMEN.

MocTynMBWwME C CEPBEPOB TEXHO-
NOTUYECKMX CETEN AaHHble Aanee
C NPOMbICNIOB MAYT Ha 6onee Bbl-
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COKMI YPOBEHb — KJTHOYEBBIM Cre-
uManucTaM M pykoeoactsy Boc-
TOKrasnpoMa W €ero [JoYepHero
npeanpuatus  «ToMCKrasnpoms»

B LeHTpanbHbii oduc B Tomcke.

MpuyeM 3TO yXKe He TOMbKO Te-
Kylias, @ MHTErpuMpoBaHHasi MH-
dbopMaums, HauMHas C CYTOYHbIX
M MecsuHblx cBomok. Co3maHHas
CMCTEMA MO3BONISIET MPOM3BOAMTD
06MeH LaHHbIMM KaK Mexnay cre-
LMaNMCTaMM OLHOTO YPOBHS, Tak
U MeXay CreuuanmMctaMn pasHbix
ypoBHeii ynpaenenus.. OfHako Bce
3TO [aneKko He MCYEeprbIBAeT BCEX
BO3MOXHOCTEM cucTeMbl  «Ma-
rmctpanb-BocTok». B ee cocTase
Habop aHaNUTMYeCcKMX 3amdad, no-
3BONISIIOWMX MPOU3BOAUTD UHXKE-
HepHble pacyeTbl. CucTeMa Takxke

OrpaHuyeHa TONbKO ra3oBoK crie-
umanumsaumen. O4HUM U3 rNaBHbIX
ee npeuMyLLecTB SBASETC Crno-
COBHOCTb  afanTMpoOBaThCs  MOA,
cneumduky nbbix [06bIBAOLLMX
npeanpuatMim HedbTerasoBon OT-
paciu, a Takke Ans HedTe- U ra-
30XMMMYECKMX KOMNaHui. B nna-
He TMONHOTbl  NpPeACTaBNEHHbIX
dyHKUMM cuctema «Marucrtpans-
Boctok» npaktnyecku He umeet
aHanoroB B Poccuu. 3a pybexom
MMEKTCS MOLODOHbIE CUCTEMbI, HO
OHM HE Y4YMTbIBAOT NPOM3BOA-
CTBEHHYIO Cneunduky HedTeraso-
Boro komnnekca Poccun, n mac-
WTabuposaTb UX AN POCCUMACKMX
YCNOBWIA O4€eHb CNT0XHO. B nonHom
oObeMe Ha CerofHAWHUIA AeHb
«Maructpanb-Boctok» BHeapeHa B

BHEOPEHUE CUCTEMbI B OAO «BOCTOKIA3MPOM» B 2008 roay
KOMMNAHUA MICROSOFT NMPU3HANA OAHUM U3 NATU NYYLWNX
MPOEKTOB B MUPE NO BHEAPEHWUIO BUSHEC-MPUJIOXEHUN, NO-
CTPOEHHbIX HA EE TEXHONOTMYECKOM OCHOBE.

obnapaet QYHKUMSMM, CBA3AHHbI-
MW C YNpaBleHWEM, MNaHUpOBa-
HUEM 06CNYXKMBAHUS U PEMOHTOM

TEXHONTOTMYECKOIo 06opyu,osaHM9|.

C ee mnoMoLbl0 OTCIEXMBAETCS
BbIMOJIHEHME TPadUKOB NNAHOBO-
npenynpeamTenbHbIX — PEMOHTOB
060pyLoBaHMs Ha 0C0D0 OMaCHbIX
00beKTax, rpaduku KOHTPOSbHbIX
NMpoBepoK, NNaHOB 0byyeHus co-
TPYLHUKOB M MHoroe apyroe. [pu
3ToM «Maructpanb-Boctok»  He

BocTokrasnpome u ero goYepHem
npeanpusatun  «TOMCKrasnpom»:
310 6onee 35 ThiC. MacnopTusu-
POBAHHbIX TEXHONOIMMYECKUX OOb-
€KTOB, MOCTOSIHHbIA CcObop C pas-
NIMYHOM yYactoToi Gonee 15 ThiC.
CurHanoB ot BocbMu TUNoB ACY
TM, 6onee 360 cneumanuctoB -
nonb3oBaTteNieil CUCTeMbl B 06emnx
KoMmnaHusax.  «Maructpanb-Boc-
TOK» 3aHana TpeTtbe Mecto Ha VI
koHkypce OAO «lasnpom» cpeau
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NpoeKkToB Mo MHGOPMALMOHHBIM
TEXHONOrMsM, CTana nobenmtenem
KoHkypca WHHOBALMOHHBIX MNpo-
€KTOB aAMMHMCTpaLuM ToMCKoM
06nact, UMeeT MHOTOYUC/IEHHbIE
LUNNOMBI M Meaanu MexnayHa-
POAHBbIX M POCCMIACKMX BbICTaBOK
u dopymoB. BHeapeHue cuctemsl
B8 OAO «Boctokraznpom» B 2008 r.
KoMnaHus Microsoft npusHana oa-
HUM M3 NATU NYYLWMUX NPOEKTOB B
MMUpe No BHEAPEHUIO BU3HEC-NpPU-
NOXKEHWI, MOCTPOEHHbIX Ha ee Tex-
HOI0rMYeCcKoM OCHOBe.

Jloomuna SMnonbckas, K.g.H.,
oupekmop LleHmpa uHHosayuii
Microsoft e TITY

Mpes co3panma B TIY yuebHoro
ueHTpa «TIY&Microsoft» 3akntoua-
Nacb B TOM, uT00bI Hapsay ¢ 6330BbIM
0bpa3oBaHMeM [aTb CTyLEHTaM [10-
MOSHUTENbHbIE NPOMECCUOHANbHbIE
KOMMETEHLMU, KOTOPble MOTYT CTaTb
MX HECOMHEHHbBIM KOHKYPEHTHbIM
npeumyllectBoM. B pesynbrate B
2005 ropy 6b10 3aKkN4EHO Corna-
weHue ¢ kKomnaHuen Microsoft. TIY
BOLLEN B MUPOBOW NMpoekT «Microsoft
IT Academy»,To ecTb nony4nn npaso
BECTV aBTOPU30BaHHbIE NMPOrpaMMbl
Mo 06y4eH1 KOPNOPaTUBHBIM CTaH-
[lapTaM U YHUKANbHbIM TEXHONOMUAM
Microsoft, u ¢ Tex nop exerofHo no-
Nly4aeT NoATBepPXKAeHWe 3TOro npa-
Ba.[lpowealumm B LeHTpe 0byyeHue
BbIAAKTCS MeXAyHapOAHble CepTu-
¢wmkatbl IT-npodeccroHanos. OcBo-
eHue HoBoW hopMbl 0ByyeHus bbino
HEenpoCTOoi 3ala4en v B TO Xe BpeMms
BecbMa nonesHoi ans UK. B KoHeu-
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HOM WUTOre 3TO NPUBENO K CO3AaHMIO
yuebHoro ueHTpa Microsoft.

[na uyero 3T0 HyxHO? ABTOpM-
30BaHHble MporpamMMbl -  3TO
nepefoBas MMpoOBas MPaKTWKa,
MHCTPYMEHT 3KOHOMMYECKOW U Ha-
YYHO-TEXHUYECKOW MOAUTUKKU. OHM
MOBBILLAIT KayeCcTBO 06pa3oBaHuUs
CTYLEHTOB, AAKOT CEPbEe3HbIE KOHKY-
pEHTHble NpeuMyLLecTBa, Hanpu-
Mep B nnaHe TPyAOYCTPOMCTBA Kak
B Poccuu, Tak 1 33 pybexoMm. 310
TO caMoe [ONnoNHUTENbHOEe 06pa-
30BaHMe, KOTOPOE B MepCrnekTUBe
nepepacrtaeT B AONITOCPOYHOE Nap-
THEPCTBO C Koprnopauuen, B TOM
yncne B KOHKPETHblE X03[4,0roBOp-
Hble OTHOLLEHMS. B ycnoBusx, koraa
PYKOBOACTBO YHMBEPCUTETA CTaBUT
33434y Ha KaxnAblM BAOXEHHbIN
6t00KeTHbIM  pybnb  MPUBHOCUTD
pybnb BHEOIOOXKETHbINM, aBTOPU30-
BaHHbIe LeHTpbl NPeACTaBNSIOT pe-
anbHYK BO3MOXHOCTb B peLIeHUM
3T0M 3amaun. B 2007 romy cotpya-
HuuectBo ¢ Microsoft BbIWNO Ha
HOBBbI YPOBEHb: NpU y4eHHOM LieH-
Tpe 6bin co3aaH LleHTp MHHOBaLMM
Microsoft (Bcero B Mmpe 100 Takux
LLeHTpOoB, 6 U3 HUX - B Poccunm).

B pamkax 3ToM MexAayHapoaHOW
nporpaMMbl peLlakTCs He TOMbKO
obpa3oBaTenibHble 33gaun. Y cTy-
[eHToB hOPMUPYIOTCS HABbIKU MH-
HOBALMOHHOIO npeanpuHuMa-

T€NbCTBa, KOMNETEHLUUU B obnactu
CO30aHUA U NMPOABUXEHUA Co6-
CTBEHHbIX MHHOBALUMOHHbIX NpPO-
€KTOB, TdK HA3bIBAE€MbIX «CTapTa-

YuebHeil uenmp TI1Y & Softline

nosy», B IT-chepe - oT uaeun Lo ee
KOMMepuManm3aumMm 1M opraHmsa-
umMm busHeca. Konnyectso Hawmx
«CTapTanoB» eXerogHo pacTer.

Mpu 3TOM Mbl CTapaeMcs NpuBK-
BaTb y4alMMCS M HaBblkK dop-
MUPOBaHMS KOprNopaTUMBHOIO
UMUAXKA: CTUMYIMPYEM UX K y4a-
CTUIO B Pa3/IMYHbIX KOHKYpCaXx,
YYUM ObiTb aKTMBHbIMM, yChew-
HbIMW, XOpOLWIO Bblpa)aTb CBOM
MbICNK, nojdaBaTb ceba M cBou
npoekTbl M T. A. Pabota Henpo-
cTas, Ho 6e3 Hee He 0BOMTUCE.

Ectb pe3ynbrathl, ecTb nepBble
uctopun ycnexa. OguH M3 Ha-
WMX «CTapTanoB», HauyMHaBLUIMIA-
cs B 2007 r. npakTUYecku C ronom
UAeu, BbIpOC B OFPOMHbIN BU3HeC.
JTO TOMCKas KommnaHus «Pybuyc,
KOTOpasi CerogHs npencTaBneHa
MONYTOPATbICAYHbIM  KONIIEKTUBOM
pa3paboTumnKOB, MPUYEM HE TONbKO
B Tomcke, Ho 1 B CaHkT-TeTepbypre.

Cnepnyetr oTMeTUTb, 4TO pabota
ueHtpa «TMY & Microsofty wu
«Microsoft Innovation Center»
OXBaTbIBAET CTYAEHTOB, aCNMpaH-
TOB, MOJOAbIX CNELManucToB u
npenogasatenen. Hecmotps Ha
BCHO 3arpy>eHHOCTb npenoaasa-
Tenew, TONbKO B 3TOM roay 6onee
50 13 HMX NoBbICMAM KBaNUPMKa-
UM U MOMYYUNIU MeXAyHapoa-
Hble cepTUdUKaTHI.

ABTOpM30BaHHblE YyyebHble LieH-
TPpbl — 3TO HEe TOMbKO MOBbILLE-

HMe KayectBa 06pa3oBaHUs W
cepbe3Hoe NapTHepCTBO, HO eLle
M He3aBMCMMAs MpoBepka Ka-
yecTBa paboTbl By3a. ITO TOT Ca-
MbI nepefHuit Kpan |T-Hayku u
IT-TexHONOrMM, KOTOPbIA NOKa, K
COXaneHuo, NpeacTaBneH B MUpe
He Poccueir. EcTb Hagexga, 4To
Takas cuTyaums bynet He Bcerza.

Cepeeli [alisopoHcKu, K.M.H.,
3amecmumens oupekmopa MK
no y4ebHoli pabome

B HacTosuiee BpeMs B HALIEM WH-
CTUTYTe pa3paboTaHo 1 AeicTByeT
bonee pecatm 6akanaBpCKMX M
NMPUMEPHO CTOMBKO e Marucrep-
ckux nporpaMM. OHM MOCTOSIHHO
COBEpLUEHCTBYIOTCS B Lensx no-
BbILIEHUS UX KOHKYPEHTOCMOoCo6-
Hoctu. CoBpeMeHHas  06paso-
BaTeNbHas MporpaMMa [OJMKHa
NpU3HaBaTbCs He ToNbKo B Poccuy,
HO 1 3a pybexoMm, No3ToMy Obina
npoBeAeHa cucTeMHas pabota
Nno akKpeauTauuMu nporpamMM B
MeX[yHaponHbIX LeHTpax. Llectb
NeT Hasaf Hala nporpaMma nog-
rOTOBKM MHXXEHEPOB MO cneuuanb-
HOCTU «BbluMcnnTenbHbIE MaLlK-
Hbl, KOMMIEKCbI, CUCTEMbI U CETUY»

BHACTOALLEE BPEMA BHALUEM
MHCTUTYTE PA3PABOTAHO U
DEACTBYET BOJNIEE JECATU
BAKATABPCKUX U MPUMEPHO
CTOJIbKO XE MATUCTEPCKUX
MPOrPAMM. OHM NOCTOAHHO
COBEPLIEHCTBYIOTCA B LLENAX
MOBbIWEHUA UX KOHKYPEH-
TOCNOCOBHOCTW.
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Aydumopus sudeo koH@epeHy ces3u UK TIY

Obina akkpeauToBaHa B KaHam-
ckom CoBeTe NO aKKpeouTauuu
MHXEHEPHbIX MPOrpaMMm. 31o npo-
rpamMMbl, AWMMIOMbl MO KOTOPbIM
MPU3HAKTCA 1 33 pyOEXOM.

B 2009 r. 6bina nposeneHa pabo-
Ta MO YCTaHOBNEHWUIO MapTHep-
CKMX OTHOLIEHUN € MIOHXEHCKUM
TEXHUYECKUM  YHUBEPCUTETOM.
Kak pesynetat B MK peanusy-
etca nporpamma «Cetn DBM u
TeNIeKOMMYHUKaLUIA» YPOBHS
«Double Degree». CTyneHTbl Mno-
NIYy4arT ABa AMMAOMA 00 OKOH-
YyaHuu TITY n TYM. 3aMeTuM, 4To
MIOHXEHCKMUIA TEXHUYECKUIA YHU-
BepcuTeT BXoAMT B TOn-10 nyu-
WKMX yHUBEpPCUTETOB [epMaHuu
U SIBNSETCS OOHWM W3 Bemylmx
yHuBepcuTeToB B EBpone.

B nocnepHue rogbl MHCTUTYT Ku-
6epHeTUKM pa3BMBaET TakKXe CO-
TpyoHuyectBo  co  Ckontexom,
C KOTOPbIM 3aKJIKOYEHO Ccornaile-
HME O COBMECTHOM MOAroTOBKE
MaructpoB B dopmate «Double
Degree». TIY ctan BTOpbIM BY30M
Poccum (nocne MOTH), c kem Ckon-
Tex peanusyeT 0bpa3oBaTeNbHble
NporpamMMbl TaKoro ypoBHSI.

ObyyeHne no  nporpamMmam
Double Degree co3paeT Bbinyck-

HUKY OYEBUIHbIE MPEUMYLLECTBA.
MmeloTca  [OCTAaTOMHO — dpKue
ucropmum ycnexa. Tak, nepsomy
BbIMYCKHMKY C ABOMHbLIM AMN0-
MOM — MNpOrpaMMUCTy SAyapay
ManaxoBy — cpa3y N0 OKOHYaHUK
TMY npepnoxunu paboty B lep-
MaHWW, HO OH Mpeanoyen CBOW
YHUBEpPCUTET, paboTy B Hay4yHOM
otoene UK. Yepes rog um nony-
YeHO NecTHoe npeasiokeHue w3
MOCKBbI, M CEMYaC OH UMeeT TaM
CTaTYCHYIO ~ BbICOKOOMNa4yuMBae-
Myl paboTy. 3TO mAnCTpupyeT
BbICOKYI0 BOCTPE6OBaHHOCTb Bbl-
nyckHmkoB MK kak B Poccuu, Tak
W 3a ee npenenamu.

OtMmeTtuM, uTo cTyneHTsl MK cocTas-
NAOT NIbBUHYIO AONH CTYAEHTOB OT-
LEeNeHnst 3UTHOro 0bpa3oBaHMs
TMY. OtobpaHHble B 3Ty CUCTEMY
CTYAEHTbI NPOXOASAT YrNybneHHbIN
KypC 6a30BbIX OUCLMMIUH (QU3M-
KO-MaTeEMATMUYECKOro npoduns.
Llenb - noarotoBka cneuuanuncTos
BbICLLErO YPOBHS, UHXXEHEPOB 3KC-
Tpa-knacca. B exerogHom Habo-
pe 13 ABYXCOT yenosek okono 30
«3nuTHKUKOB» TIY - cTyneHTbl UH-
CTUTYTa KMOEPHETUKM.

MK TpagMuMoHHO noagep>KuBa-
€T TEeCHble KOHTaKTbl CO MHOTMMM
npeanpusTMaMn M Takum obpa-
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30M «OLUyLLIaeT» 3anpochl NoTpe-
6utenei. IHCTUTYT MakCMManbHO
HachbllWwaeT y4yebHble MporpaMmsl
dU3MKO-MaTeMaTUYECKUMU "
TEXHWUYECKUMU  OUCLUUMIUHAMM.
[na 3TOro peanusyercs cneum-
anbHag npoueaypa cornacoBaHUs
C npeanpusTMaMu TpeboBaHwui
K cneumanuctam. B pesynbra-
Te npeanpustue B OyKBasbHOM
CMbIC/e BAMSET Ha y4ebHbIN npo-
Lecc. Takoe COTpYAHMYECTBO MO-
Ne3HO 1 BY3Y, U NPeAnpuUATHIO.

-~ 4 \N‘;

AneHa 3axaposa, 0.m.H., Oupekmop
WHcmumyma kubepHemuxu TITY




KOTHUTUBHbBIE CUCTEMblI M TENTEKOMMYHUKAUWNW -
KJTIOYEBbBIE ACMTEKTbI PECYPCOS®®EKTMBHOCTHA

Ne 20 2015

BUKTOTOBAT BbICOKOKBAIM®ULUPOBAHHbIX CMELLMAJIUCTOB
B OBJIACTU MPUKJIALHON MATEMATUKMW, BbIYUCIIUTENbHOW
TEXHUKU, UHOOPMALIMOHHbBIX TEXHOJIOTMIA U CUCTEM YIPAB-
JNIEHNA. B ET0 COCTABE 11 KA®GEOP,MOYTU 2 TbIC.CTYAEHTOB, U3
KOTOPbIX 1,5 TbIC.- CTYAEHTbI OHEBHOIO OTAENEHUA.

- MHcTuTyT KMbepHetunkm TI1Y ce-
rogHs, - roeopmT A.A. 3axapoBa, i.
T.H.,anpekTop MK, - 310 AMHaMKy-
HO pa3BMBAOLLMICS, OTBEYAIOLLMIA
COBPEMEHHbIM CTaHAapTaM WH-
ctutyT. B MK roToBST BbICOKOKBA-
NMPULMPOBAHHBIX CNELUannCcToB
B 06N1acTM NpuknagHon martema-
TUKW, BbIYUCSIUTENIBHOM TEXHUKMU,
MHOOPMALMOHHBIX  TEXHONIOTUM
M cucTeM ynpasneHus. B ero co-
ctaBe 11 kadenp, noytn 2 ThiC.
CTY[LEHTOB, U3 KOTOpbIX 1,5 ThIC. -
CTYOEHTbl AHEBHOro OTAENeHUs.
ExerogHo B MK nocrynaet He-
CKONbKO AeCATKOB abUTypUEHTOB
n3 lepmanun, Kutas, BbeTHama,
MoHronunu, abpuKaHCKMX CTpaH, 1
CyLLecTBeHHO H6onbluas rpynna u3
rocyfapcTs 6amxHero 3apybexbs.
YUCNEHHOCTb MHCTUTYTa pesko
Bo3pocna B 2010 r, korma k MK
npucoeauHunm kKadenpsl MaLiu-
HOCTpOMTENbHBIX  CMeunanbHo-
CTel No aBTOMaTM3aumMM U pobo-
TM3auMmM npomsBoAcTBa. KTO-TO
CKaXKeT, 4TO 3TO He COBCEM Halle
HanpaBneHuWe, HO 3TO He Tak. Beap
COBpPEMEHHOE MALUMHOCTPOEHUe
HembICIMMO 6e3 aBToMaTU3aLmK,
NpOrpamMMHbIX CUCTeM U pobo-
TOTeXHUKU. Kak cneacrsue, Mbl,
KMOEepHETUKM, HAUMHAEM CErOaHS
MbIC/IUTb «MALMHOCTPOUTENbHbI-
MU» KaTeropusiMu.

BMmecte c TeM ecTectBEHHO Cco-
XPaHSKOTCS M MOAYYaKT pa3BUTUE
HalM TPagMUMOHHbIE NCCenoBa-
HMA M pa3paboTkK no HedTeraso-
BOM TemaTuke. Mo 3akasam Boc-
ToKrasnpoma, ToMckHedTU, Apyrmx
Hegponosnb3oBaTenen crneunanu-
ctbl VK B cotpymHuuectse ¢ OAO
«ToMckHUMNHedTe» BHK npo-
eKTUPYIOT  TeNeKOMMYHUKaLMOH-
Hble cuctembl, ACY n TMC. B uenax
noBbIlWeHns  pecypcodddekTuns-
HOCTM HedhTH- 1 razonobbium B MK
BEAYTCS MUCCNefoBaHWa U BbiNon-

HstoTcs npoekTsl (B 2011-2013 T
ux 6bi10 12) No MOCTPOEHUIO U
onTuMmusaumm 3D-reonornyeckmnx
n 3D-rmppoomMHaMuyeckux Mo-
fenen ong TakMx HeLponosb3o-
Batenei, kak HK «PocHedTb» B
Tomckol obnactv 1 B KpacHoaap-
ckoM, KpacHosipckom kpae.

- MHCTUTYT 4aBHO W MIOAOTBOP-
HO COTPYLHWYaeT C TakKMMU UMe-
HWUTbIMKM MapTHepamu, kak HIO
um. CA. JlaBoukMHa u MHCTUTYT
npobneM MOPCKUX TEXHONMOrUI
[OBO PAH, - ytBepxaaetr Ane-
Ha 3axapoBa. - PykoBoauTtens-
MU 3TUX YUPEXLEHWUI ABNSIOTCS
HalwwM BbINyCckHUKM B.B. XapToB M
N.A. HaymoB. Hawwumu paBHuUMHK
napTHepamu gBaatoTc MHCTUTYT

BbIYUCIUTENIbHOM MaTEMATUKKU U
MaTeMaTuyeckon reodusmkn CO
PAH un OAO «MHdopMauUMOHHbIE
CMYTHUKOBbIE CUCTEMbI» WM. aKa-
nemuka M.O. PewetHeBa» (Ke-
nesnoropck). omumo  LeneBow
MOArOTOBKM CMELMANUCTOB, 3TO U
MHOTrO/IETHME KOHTPaKTbl Ha Bbl-
MONMHEHME HAYYHbIX MPOrpaMMm B
obnactv aBTOMaTU3aLMK U UHPOP-
MaTM3aLMM KOCMUMYECKMX annapa-
TOB, NOABOAHbLIX pob6oTOB M Ap. B
nHtepecax UMMT IBO PAH B TIY
peanusyeTcs MeranpoekT rno pas-
paboTke TeneKOMMYHUKALLMOHHbIX
CUCTEM CBSI3M, MOHWUTOPWHTA MU
ynpaBneHus AN NOABOLHbIX He-
obuTaeMbIx annapaTos.

B ocHoge pa3BuTusa UK Tpuenmt-
CTBO: 00pa3oBaHue, Hayka, Npo-
M3BOACTBO, — yTBEpXaaeT AneHa
3axapoBa. - HeBo3MOXHO noa-
FOTOBUTb XOPOLUEro UHXeHepa,
eC/n He NPUBUTb EMY HaBbIKM Ha-
YYHO-UCCNIef0BaTeNbCKOW, MNpO-
€KTHO-KOHCTPYKTOPCKOM W Mpo-
M3BOACTBEHHOM AEeATeNbHOCTH.
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COUNANIBHO-TYMAHWTAPHDbIE
KOMNETEHUUUN UHXEHEPA

0.B. YAMKOBCKUMN,

K. @. H., Oupekmop
MHcmumyma coyuasnisHo-
2YMAHUMApPHbIX
mexHosno2uli

B Poccuu, Kak U Bo BCeM MHAYCTPUANbHO PasBUTOM MUPE, B pe3y/bTate ro6anu3aumMoHHbIX MPOLLECcCoB Npo-
MCXOANAT CYLLeCTBEHHbIE U3MEHEHUSA BO BCEX Chepax 06LLEeCTBEHHOM! XXU3HMU, B TOM YUC/IE U B TEXHUKO-TEXHO-
IOrMYecKomn — NPOAYKTe UHXKEHEPHOMN AeaTeNnbHOCTU. UHXKeHepHas AeATeNnbHOCTb — 3TO COLMOKYNLTYPHbIN
¢deHoMeH. PewueHne npo6ieMm, CBA3aHHBIX C PUCKaMMU, OLLEHKOM, SKCMEPTU30i1, ypaBNEHUEM U OpraHU3aLym-
el MH)XeHepHO AeATeNbHOCTU HaXOAUTCA Ha CTbIKE Pas/IMUHbIX FYMaHMTapPHbIX AUCLUNANH: dunocodum,
coLMonoruu, uctopun u hbunocodun HaykKu 1 TEXHUKHU, UHKEHEPHOI NCUXONOTUU, KYbTYPOIOTrUK.

COLI,l/IafIbHO-FyMaHl/ITapHOE nccnenoBaHMeE MHXEHEP-
HOW OeATeNlbHOCTM BKIHOYAET: LEeNoCTHOe OCMbIC/e-
Hue l/IH)KEHepHOVI nearenbHoOCTH, COOTHeECEHUE Cy6b'
€KTa VIH)KEHepHOVI [eaTenbHOCTM C OOBLEKTOM 3TOW
LeSATeNbHOCTH, T.€., aHA/IM30M COLMANbHbIX MO3MLMIA

M LLEHHOCTHbIX OPUEHTALLMI, KOTOPblE POPMUPYIOTCS!
B BbICLLEM NPO(ECCUOHANBLHOM YYeOHOM 3aBEeLEHNM,
a TakXKe UCCNefoBaHMEM COLMAbHOM Cpeabl, B KOTO-
PO UHXEHEpP 3Ty AeATENbHOCTb peanusyerT.
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SOCIAL AND HUMANITARIAN
COMPETENCES OF ENGINEER

DENIS CHAYKOVSKIY
PhD in Philosophical Sciences, Director of TPU Institute of Humanities,
Social Sciences and Technologies

Social and humanitarian survey of engineering activities includes holistic understanding of engineering
activities, making correlations between the subject and object of engineering activities, namely, the analysis of
social positions and values formed in the higher vocational school, and the study of the social environment in

which an engineer carries out this activity.

Therefore,the reform of engineering educationin Russia
is a strategic objective in the overall context of Russia’s
modernisation. The Institute of Humanities, Social
Sciences and Technologies is conducting a research to
support the implementation of actions of the Network
Centre of Excellence in the area of resource efficient
technologies in the following fields:

1. Social and humanitarian context of engineering,

2. Mechanisms of technical innovation development
and formation of engineering foresight.

Due to a new approach to engineering education, future
professionals will quickly and efficiently respond to
changing conditions of the social medium and develop
necessary abilities for specific professional tasks,
focusing on public safety, economic efficiency and
cultural development.

The research of social and humanitarian context of
engineering activities has been extended in a number
of new interdisciplinary projects owned by the Institute
of Humanities, Social Sciences and Technologies. One of
such projects titled «Measurement and Analysis of the
Quality (Condition) Of Human Environment In Resource-
Producing Regions of Siberia:Ecological,Social Economic,
Institutional and Technological Aspects» is carried out by
a team of scientists under the supervision of Prof. E.A.
Monastyrsky for speciality <Economics of Sustainability.»
The project is aligned with environmental studies and
focuses on development of comprehensive models of
functioning of natural and technogenic complexes of
Siberia and management of these complexes in view of
significant changes in climate and environment.

«Assessment of Improving of Well-being of Elderly
People» is another large-scale project. It was named

the winner of the contest organised by the Ministry
of Education and Science of Russia. The project is
being carried out in collaboration with Fabio Casati,
PhD, professor of Computer Science at the University
of Trento. For the purposes of the project, the Elderly
People’s Well-Being Improvement Technologies
International Laboratory was launched and an
International Scientific Symposium «Sustainable Well-
being» was carried out with participation of experts
from Russia, Italy, Guinea, China and other countries.

The third project is dedicated to circular economy and
is also implemented in the context of the sustainable
development concept and resource efficiency ideology
in collaboration with foreign partners (University of
Sorbonne, France). Waste disposal is an important
ecology and economic issue with many factors to be
considered. Many countries look forward to developing
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MMeHHO no3TOMy pedOpMUPOBAHUE MHXKEHEPHOIO
obpaszoBaHus B PO gBnsieTcs cTpaTernyeckom Lenbto
B 00LEM KOHTeKCTe MoaepHu3auun Poccuu. Mpesu-
neHT PO B. MNMytuH Ha X cbe3pe Poccuiickoro cotosa
pekTopoB, npoweawem B okTsdope 2014 r., ocobo
nofYepKHYN HeobXoauMMOoCTb pedOopMUpPOBaHUS Ty-
MaHUTapHOM cocTaBnswlleld B 00pa3oBaTe/lbHOM
npouecce: «Ecnn Mbl He CMOXeM BOCMMTaTb YesoBe-
Ka C LUMPOKMMMU, ry6OKMMU, BCEOBLEMAIOLLMMMU, 0OB-
EKTUBHbIMW 3HAaHUSIMU B FTyMaHWUTapHOW cdepe, ecnu
Mbl He BOCMMTAEM YeNoBEKa CaMOAO0CTaTOYHOro, HO
0CO3Hatowero cebs YacTbto 60/bLLION, BEUKOWM, MHO-
FOHaLMOHANbHOM M MHOFOKOH(ECCMOHANbHOW 06U -
HOCTW, €C/IM Mbl 3TOTO He CAeNaeM, y Hac C BaMu He
OyneT CTpaHbI».

MHCTUTYT COLManbHO-TYMaHUTApHbIX TEXHONOMMUM B
pamMkax obecneuymBatolero knactepa «CoumanbHo-
rYMaHUTapHble TEXHONOMMU UHXEHEPHOW AesTenbHo-
CTW» BeAET UCCNefoBaHus No peanmsannmn MHTepecoB
ceteBoro LleHTpa npeBocxoacTBa B 061acTu pecypco-
3(eKTUBHBIX TEXHONOTUI MO HaNpaBNEHUAM:

1. COLIMaﬂbHO-FyMaHMTaprIVI KOHTEKCT UHXEeHep-
HOW [eaTenbHOCTW.

2. MexaHW3Mbl  BO3HMKHOBEHWSI  TEXHUYECKMX
MHHOBAaLMI ¥ (HOPMUPOBAHME UHXKEHEPHOIO
npesBuaeHUS.

Mcxops 13 3apay, onpefeneHHbiX B JOPOXHOW KapTe
MporpaMMbl  MOBbIWEHUS KOHKYPEHTOCMNOCOOHOCTH
TNY, NHCTUTYT couManbHO-TyMaHUTapHbIX TEXHOMO-
rmi (UCI'T) ctaBut nepen coboi Lenu, KoTopble npe-
BPALLAIOT COLMOTNYMaHUTAPHYIO COCTaBASIOLLYIO BbIC-
wero npodeccroHanbHOro 06pasoBaHMs He NPOCTO B
HeobXoAMMOoe [OMOJHEHWE, @ B BaXKHeliLlee yCNoBue
npodeccMoHanbHOM KOMMNETEHTHOCTU. HOBbIM Noaxos,
K MHXeHepHOMY 06pa30BaHUi0 NO3BOAWT ByayLieMy
cneumanucty 6eIcTpo M 3dEKTUBHO pearnpoBathb
Ha MEeHSAKLWMECs YCNoBKUs coumManbHon cpeabl, hop-
MUpOBaTb B cebe KayecTBa, HEOGXOAUMbIE NS Bbl-
MOMHEHWUS TON UM MHOM NPOPECCMOHANbHOM 3a4auu,
OPUEHTUPYSACH Ha 00LLEeCTBEHHYH 6e30MacHOCTb, 3KO-
HOMMYeCKyto 3DEKTUBHOCTb U KYNIbTYPHOE pa3BUTHE.

HayuHble uccnepnoBaHMst COLMANbHO-TYMaHUTApHO-
roO KOHTEKCTa MHXEHEPHOW AesTeNbHOCTU MOMyYuIu
CBOE pa3BUTME B PSLE HOBbIX MEXANCLMMIMHAPHBIX
npoektoB UCIT.

OZHUM U3 HUX 9BNSETCS NPoekT «M3MepeHne u aHa-
N3 KauyecTBa (COCTOSIHMS) cpefibl 0OUTaHMS YenoBeka
B pecypconobbiBatomx pernoHax Cnubupu: skonoru-
YeCKui, COLMANbHO-3KOHOMUYECKUI, WMHCTUTYLMO-
HaNbHbIA M TEXHONOTMYECKUIA aCMeKTbl», BbIMOMHS-
€Mblii MO HamnpaBlEHUIO «IKOHOMMKA YCTOMYMBOIO
Pa3BUTUN» HAYYHbIM KOJNEKTUBOM MOJL PYKOBOA-

MHCTUTYT COLMANBHO-TYMAHUTAPHbIX TEX-
HOJIOTUW (UCTT) CTABUT MEPEL COBOW LENW,
KOTOPBIE MPEBPALLAIOT COLMOTYMAHUTAPHYIO
COCTABNIAIOWYIO BbICIIErO NMPO®ECCUOHAID-
HOro O6PA30BAHMA HE NPOCTO B HEOBXOAMU-
MOE [OMONHEHUE, A B BAXHEWLILEE YCNOBUE
NPOMECCMOHANIbHON KOMNETEHTHOCTMU.

ctBoM npodeccopa E.A. MoHacTbipHoro.K ero Bbinosn-
HEeHWo npusneyeHbl MHCTUTYTLI TITY 1 uccneposare-
m n3 MHcTuTyTa 3KoHOMMKK CMBUPCKOro OTAeNeHus
PAH (HoBocubupck). NpoekT mvMmeeT ABa BekTOpa.
NepBbii CBA3aH C 3KONOrMen M HanpaBneH Ha pas-
paboTKy KOMMIEKCHbIX Mopener (yHKLMOHUPOBA-
HWUS NPUPOAHO-TEXHOTEHHbIX KOoMnnekcoB Cubupw,
ynpaBfieHne 3TUMKU KOMMAEeKCaMu C YY4eTOM 3Hauu-
TeNbHbIX U3MEHEHWI KNIMMaTa U OKPYXKatoLLen cpeabl.
BTopoii BekTOp HanpaBnieH Ha UCCNeLOBAHUS UHCTU-
TYLUMOHANbHOM Cpefbl Pa3BUBAIOLLENCS IKOHOMMKM.
MonyyeHHble pe3ynbTaTbl MOTYT ObITb MCMOb30BAHDI
[LNS NPaKTMYECKOro ynpasfieHus npoL.eccaMmm pasBu-
TUS pErMOHANbHOM SKOHOMMWKM, U, HECOMHEHHO, 3Ha-
YMMbI NS CO3AaHUS MOLENei YCTOMYMBOrO pa3BUTHS
pecypconobbIBaloLLMX PETMOHOB.

Bropoit MacwTabHbI NPOEKT CBS3aH C peanu3almen
noctaHosneHus lNpasutenbctea N2 220 o npusneve-
HWK B BY3bl BeayLumnx yueHbix. MICI'T ctan nobeautenem
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effective waste management methods and for this
purpose are currently researching possible ways
of waste recycling. The European Commission has
designated this area of research as a priority within
the framework of Horizon 2020 programme. The ideas
of resource efficient economy can be implemented in
development of eco-cities. The concept is based on
sustainable development of four factors of the urban
environment: green economy, the economy based
on the use of environmentally friendly resources and
reproducible and renewable alternative energy sources.

The applicability of such projects is obvious, since the
development of the engineering foresight depends
on the necessity to provide a complex socio-cultural
(economic, environmental, social and political)
analysis of any technical project, the value of which
lies both in technological novelty, and, above all, in
its proportionality to man and society and safety for
environment. The institute launched an international
research project «Interdisciplinary Research of the
Future» for the purposes of research in the field of
mechanisms of technological innovation and formation
of engineering foresight.

The development of TPU as a world class university
urgently requires adjusting the content of the
educational process and launching of a number of
promising new disciplines to replace those which are
not relevant. The Institute of Humanities, Social Sciences
and Technologies is focused on diversification of
educational process, expanding the range of educational
services in the humanities, on continuity and flexibility,
and merging of education and research processes.
The Institute published a series of textbooks for all
institutions within the TPU for the Resource Efficiency
module, which includes the entire block of resources,
namely material, human, energy, time and information
resources. We also developed a set of teaching materials
«Management 1.1», which presents all requirements
of technical experts to development of engineers. We
prepared topics for graduation theses which require
that the students of all TPU departments should submit
calculations for commercialisation of research results.
The Institute cooperates with employers to study their
demand and launch specific disciplines meeting the
need for building engineering competence in the field
of organisational and managerial knowledge.

We have developed and launched the Engineering
Creativity course as part of «Socio-cultural module as
training for development of professional competencies
of engineers» module. The work is being carried out to
develop «Social Responsibility of Engineers» module for
all TPU departments. The Institute is also planning to
developDouble Degree Masterprogrammesincooperation

with the Technical University of Delft (Netherlands) in the
sphere of socio-technical design of multi-actor systems.
Abalanced model of science and education development
at the Institute of Humanities, Social Sciences and
Technologies is committed to solution of the problem
referred to as «Formation of the Innovation Ecosystem.»
In this field, the Institute is tackling generation problems
at the Entrepreneurial Community University to create
and replicate innovative products and technologies and
implement management activities in the real economy,
financial sector and government.

The Institute annually implements a set of measures
to engage TPU students in entrepreneurial activity. The
examples of such measures are:

e the educational and motivational program
«Entrepreneurial Challenge» for seniors planning
to start their own business,

» the contest of entrepreneurial and innovative
projects of TPU students and young scientists,

e technological entrepreneurship club offering a
batch of educational programmes,

e «Entrepreneurs’ Cafe» where seasoned and
budding entrepreneurs can share experience and
knowledge, and many other events.

The Institute’s activities within the «Social and
Human Engineering Technology» cluster are seen
as an investment in the future for development of a
holistic attitude of future engineers to professional
knowledge, understanding of basic values of their
own culture, understanding of professional and ethical
responsibility, the ability to assess the prospects and
implications of engineering and to carry out socio-
humanitarian examination of technical projects. The
possibilities of expanding the scope of knowledge
in this field are practically unlimited, and they allow
laying the necessary foundation at this stage for
further development and improvement of the system
of training of the best engineering specialists in Russia.
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KOHKypca MuHucTepcTBa 06pa3oBaHug U Hayku Poc-
cum ¢ npoekToM «OueHKa yny4leHus 6narononyyms
NOXWUAbIX Ntoael». B npoekTe paboTatoT cneumanmcTbl
B 00M1acTU 3KOHOMMKM, COLMONOruK, IT-TeXHONOrmiA.
JTO COBMECTHbIA MPOEKT C WTaNbSIHCKUM YYeHbIM
®abuo Kacatn (Fabio Casati), PhD, npodeccopom
Kadeapbl UHXEHEPHOW M KOMMNbOTEPHOM MHDOPMA-
LMK yHuBepcuTeTa TpeHTo. [Ins peanusauum npoekta
co3faHa MexfayHapofHas Hay4HO-0bpa3oBaTesbHas
nabopatopus TEXHONMOMMI yny4lleHus Bnarononyuns
NOXWAbIX NtoAen, nposeaeH MexayHapoaHbl Ha-
YYHbIF CcMMNo3mMyM «HenpepbiBHOe 6Gnarononyune
B MUpe», B KOTOPOM NPUHSNM y4yacTue 3KCNepTbl U3
Poccuu, Utanuu, TBuHen, Kutas u apyrux crpaH.

MIOE0NorMn YCTOMUMBOrO Pa3BUTUS COBMECTHO C 3a-
pybexHbiMu naptHepamu (YHuepcuteT CopOoHHa,
@®paHuug). MpobnemMbl yTUNU3ALMM OTXOLOB — BaX-
Hasl, MHOroakTopHas 3KONOrMyeckas U 3KOHOMUYe-
ckas npobnema. MHorve CTpaHbl XOTST paspaboraTb
3hdekTUBHbIE CNOCobbI Ang 60pbbbl C MycOpPOM, U3-
YYaKT BEPOSATHOCTU MOBTOPHOIO NMPUMEHEHUS U pe-
LMpKynauum otxonoB. B pamkax nporpammbl «fopu-
30HT 2020» (Horizon 2020) EBponerickas komuccus
0003HauMna 3TO HanpaBneHWe WCCNefOBaHUM Kak
O[LHO M3 MPUOPUTETHbIX. XapaKTepPHO, YTO MHWULMATO-
pOM 3TOr0 NpOeKTa BbICTYMUA OAUH U3 MHOCTPAHHBIX
crypentoB NCI'T - rpaxkaanuH ®paHummn bopwuc Konu-
t0>KHbI. COBMECTHO CO CTyAEHYECKUM COBETOM CTyL-

®ABUNO KACATHU LQ

D) 4
‘fg npogeccop yHusepcumema Tpenmo (MUmanus)
%

(( lpobnema cmapeHus 3emau - 2n06a16Has npobaemMad, KOMopyr Heobxodumo pewiams yxue celivac. S o4eHs
Haoderocb, Ymo 3mom npoekm no3eoaum co30ame Ha 6ase TITY mewdyHapoOHy naowadky 015 COBMECMHbIX
paspabomok yyeHsIMU pasHbIX CMpPaH NPoodyKmos, NO3BONSHOUUX YYYLIAMb KAYECMB0 HU3HU NOXUbIX 00els.

CotpynHukamu nabopatopuu paspabaTbiBaeTcs Mo-
fenb 6narononyyms, OCHOBaHHAasi Ha OOBEKTUBHbIX
(cTaTuCTMUECKMX) M CYOBEKTMBHBIX OLleHKax. Pa3spa-
6aTblBaeTCS HALMOHaNbHbIA WMHAEKC Onarononyyms,
YUMTBIBAKOLMIA MUPOBbIE TeHAEHUMU. [TpaKkTnueckum
pe3ynbTaToM SBNSETCS CEPUS MPOrPaMMHbIX peLUEeHMUiA,
BO3JENCTBYIOLMX Ha OCHOBHble KiloueBble dakTopa
Bnarononyyms NOXUNbIX Ntofen: GU3NMYeCKyto akTuB-
HOCTb, KOMMYHMKALIMIO U BK/TOYEHHOCTb B COLMANbHYI0
XU3Hb. TaK, pa3paboTaH M MpPOXOAUT TeCTUpPOBaHMeE
nporpamMMHbIi NpoaykT «Lifestyle», HanpaBneHHbIN Ha
CTUMYNUPOBaHME QU3NYECKON aKTUBHOCTU MOXKMIbIX
M MOHWMTOPWHI CUCTEM WX Xu3Heobecneyenus. [py-
roi npomykt - «Lifeshare» - cuctema HenpepbIBHOM
KOMMYHMKaLMKU 1 0BLLEHMS, HAXOAUTCS B CTaAMMU [0-
paboTtkn. 0Co6eHHOCTb NPOrpaMMHOro obecrneyeHns —
MaKCMManbHas MpOCTOTa UCMOb30BaHMS.

TpeTuit NpOEKT HanpaB/ieH Ha UCCNeA0BAaHME 3KOHO-
MMUKM 3aMKHYTOTO LIMK/a, KOTOPbIK TaKxXe peanusyeT-
Csl B paMKax KOHLenuuu pecypcodddeKTUBHOCTM U

ropoaka u nepepabatbiBatoLLert KoMnaHuen «YncTbii
Mup» BblN CAeNaH NepBbIi War B peanmsalmm npoek-
Ta- MpoBefeHa 3Konornyeckas akums no cbopy BTop-
CbIpbs «M36aBbCS OT HEHYXXHOTO C MOMb30WMY.

BonnoweHnem naen pecypcosddekTMBHOM 3KOHOMU-
KM B OOLLECTBEHHYH XXM3Hb MOXET CTaTb KOHLENLus
dopmupoBaHusa 3ko-ropopoB. CotpynHukamu UCTT
NPOBEAEHO UCCNEeLOBaHME MO U3YYEHUID 3apybexHo-
ro OfbITa B YaCTW CO34aHMA MArUCTEPCKUX MPOrpamMmm
No HanpaBleHU «YCTOMYMBOE pPa3BUTUE FOPOLCKOW
cpenbl». [naHupyeTcs co3gaHue COOTBETCTBYIOLLEO
npoduns, B KOTOPOM MNPUMYT yyactne WHCTUTYT Ku-
6epHeTukn TIY u Marpebyprckuit yHuBepcuteT. KoH-
uenuusa npoduns 6asupyeTca Ha uaee peanuauuu
YCTOMYMBOrO pa3BUTUS YeTbipexX GaKTOPOB roOpoACKOM
cpefibl: 3eneHOoM 3KOHOMUKM, IKOHOMUKM, OCHOBAHHOM
Ha MCNO/Mb30BaHWM PecypcoB, 3KONOMMYECKU He 3a-
TPS3HAIOLMX TOPOA, U BOCNPOM3BOAMMBIX, BO30OHOB-
NAEMBbIX, ANbTEPHATUBHBIX UCTOYHUKAX SHEPTUN.

BU/IbSIM MAPTUH LE I)KOHT £

npogpeccop TexHonozuyeckoz0 yHusepcumema Aengpma (Hudepnaroei)

(( YHusepcumemesl, HaueneHHsle Ha pecypcosppekmusHsie mexHoao2uu, makue kak TIY, Mo2ym nocnocob-
cmeogame pasgumuio 3k020podos 8 Poccuu. Ha 6a3ze TIY MoxHo co30ame UHKyb6amop, Komopelli 6ydem 3aHu-
MambCs NOUCKOM HOBbIX NpUMEHeHUU 071 pa3pabomaxHbiX pecypcoIgekmusHbiX MexHON02Ul.
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B kauecTBe ele oAHOro npumepa cieayeT OTMETUTDb
COCTOAIBLUEECS MEXAYHapOLHOe COTPYAHWMYECTBO C
MHCTUTYTOM MO OLIEHKE TEXHUKU U CUCTEMHOMY aHa-
nusy (ITAS, Kapncpye, TepmaHus), TexHOnOrM4ecknMm
uHctutytom (KIT, Kapncpye, lfepmanus). OnpeneneHbi
NMPUOPUTETHbIE HANPaBNEHUS AeSTeNbHOCTH, B YHaCTHO-
CT1 HOpMUPOBaHUE MEXAUCLIMIIIMHAPHBIX NPOEKTOB
L5 HAaYYHbIX MCCNefoBaHui, pa3pabotka Moaynei B
paMKax aucumnanHbl «CoLmanbHas OLeHKa TEXHUKM U
3TUKA MHXEHEepHOro Tpyaa» ¢ npod. A. [poHBaNbAOM.

«YYEHbIE B OCOBEHHOCTH, AOJIXKHbI OCO3HATb
CBOI0 OTBETCTBEHHOCTb: AYMATb OB OTHA-
NEHHBbIX NOCNEACTBUAX NNIOBbIX TEXHONOTUHN,
MbIC/IUTb B MEPCNEKTUBE BCEr0 YENOBEYE-
CTBAU TPAAYIMX NOKONEHUN...» - 3TN C/IOBA
EWLE 30 JIET HA3AL NPOM3HEC BbIOAIOLWMIACA
nonynapm3ATOP HAYKU, ACTPO®U3UK, ACTPO-
HOM, 3HAMEHWUTbIX YYEHbIA C MUPOBbIM UME-
HEM U BOJbLION CTOPOHHUK TYMAHU3ALMUU
MHXEHEPHOIO OBPA30OBAHWNA KAPJI CATAH.

AKTYyanbHOCTb TaKOro poAa MpOEKTOB He Bbi3biBAeT
COMHEeHMUSI, MOCKONbKY (GOPMUPOBAHUE MHXKEHEPHO-
ro npenBMAEHUS CBS3AHO C HEOOXOAMMOCTbK KOM-
MNEKCHOr0  COLMOKYNBTYPHOTO  (3KOHOMMYECKOTO,
3KONOTrMYEeCKoro, COLManbHO-MONUTUYECKOrO) aHa-
Nn3a Nboro TEXHUYECKOro MpOoeKTa, LeHHOCTb KO-
TOpOro onpenenseTcs He CTO/IbKO TEXHONOrMYecKom
HOBM3HOW, HO, NpeX/ie BCero, COpa3MepHOCTbIO Yeno-
BEKY M 00LLeCTBY, @ Takxxe 6€30MacHOCTbI0 MO OTHO-
LUEHWUIO K NPUPOLHON Ccpeae.

Peanusys 3afauM Mo HanpaBieHuo «MexaHu3Mbl
BO3HUKHOBEHUS TEXHUYECKUX MHHOBALIMIA U POPMU-
pOBaHWE UHXEHEPHOro MPenBUAEHUS» B UHCTUTYTE
3anyLEeH MeXAYHAapOLHbIA Hay4HbINA MPoeKT «Mex-
LMCUMNIMHApHbIE MCCNenoBaHus Byayuwiero». B ok-
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T96pe 2014 r. npoBegeHa MexAyHapoLHas Hay4Has
KOH(epeHLMs CTYLEHTOB U MONOAbIX y4eHbIx «Pop-
CalT KaK WMHCTPYMEHT TEXHOMOrMYeckoro npenBu-
LeHns» U KOHKYPC CTyAeHYeckux 3cce «MHxeHep -
npodeccus byayweroy». YyacTHUKaMu KOHdepeHLmm
CTanu npeacraButeny By3oB Benukobputanuu, ep-
MaHuu, @paHuun, Mpnanamu, LWeeruapuun, Yexmu,
Monblin, BoetHama, MHauu.

Passutne TIY Kak yHMBepcuTETa MUPOBOrO YPOBHS
[OVKTYeT HACTOSTENbHYK HEeobXO0LMMOCTb BHECEHMUS
KOPpEeKTUB B COAEPXaTebHYH YacTb 06pa3oBaTenbHO-
ro npouecca, co3gaHue psiga HOBbIX MEepPCNeKTUBHbIX
OUCLMNAMH B3aMeH MOTepsBLWMX akTyanbHocTb. UCTT
OpUEHTUPYETCS Ha AMBepcMdMKaLMio 0bpa3oBaTenb-
HOro npoLecca, pacliMpeHne cnekTpa npeaocTaBns-
eMbIx 06pa30BaTeNbHbIX YCAYr N0 F'YMaHUTApPHbIM Ha-
npaBneHUsaM, HeNPepbIBHOCTb U TMOKYH BapUAHTHOCTb,
MHTerpaLmio y4ebHOro M Hay4Horo NpoLLeccoB B eau-
Hbli Hay4YHO-00pa30BaTeNbHbIN NpoLecc.
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Peanu3ys 3afaun B 3TOM HampaBneHuu, Clefyet oTMe-
TUTb Takue AOCTUXEHMS: U3[aHa cepust nocobuit ans
Bcex uHctuTyToB TIY B pamkax mopyns «Pecypcoad-
(heKTMBHOCTb», KOTOPbIN BKOYAET BeCb 610K pecypcoB:
MaTepuanbHble, KaapoBble, JHEPreTUYecKue, BpeMeH-
Hble, HQopMaLumoHHble. Co3naH YMK], «MeHemkMeHT
1/1», B KOTOpbIA KOHBEPTUPOBAHbI BCe TpeboBaHwS
CMeLManucToB TEXHUYECKOM 061acTv 3HaHusa ang ¢op-
MUPOBAHWA MHXeHepoB. PaspaboTaHbl Tembl ansg BKP,
B KOTOPbIX CTYLEHTbI BCEX HaMpaBneHWUM W crneuuans-
HocTtei TIY [OMKHbI NpeacTaBUTb pacyeTbl MO KOM-
mMepumManm3aummn paspabotok. Co3paeTcs COBMECTHbIN
MOLYNb C MHCTUTYTaMu TIY «MeHemKMEeHT MHXMHU-
puHrax». CoTpyaHMYeCTBO C paboToaatensmMu Hanpasne-
HO Ha M3y4yeHue cnpoca paboToaatenei u BHeLpPeHUE B
yuebHble niaHbl AUCLMMIKH, CBA3AHHbIX C 3aNpPOCOM Ha

NNAHUPYETCS CO3AAHUE COBMECTHOWM C 3HUH
MATMCTEPCKOW NMPOTPAMMbI «3KOHOMMKA +
3HEPTETUKA», A TAKXE ELLE OAHON MATUCTEP-
CKOW NPOrPAMMbI MO HAMPABJIEHUIO MPOEKTA
«3KOHOMUKA 3AMKHYTOI0 LLIMKNA», COBMECT-
HOW C3APYBEXHbIMU MAPTHEPAMU U3 YHUBEP-
CUTETOB COPEOHHA U OPNIEAHA.

BNMNAHAXUHCTUTYTACO3AAHUE DD MATUCTEP-
CKUX NPOrPAMM COBMECTHO C TEXHWYECKUM
YHUBEPCUTETOM TI. AENO®T (HUWAEPJIAHAbI) NO
COLMOTEXHHUYECKOMY NMPOEKTUPOBAHUIO
MVYJIbTUAKTOPHbIX CUCTEM.

¢OpMMDOBaHMe KOMMNETEHUMN UHXKXEHEPOB B obnactu
«OpPraHnM3auMOHHO-yNpaBeHYECKNX 3HaHUMY.

Pa3pabotaH 1 anpobupyetcs kypc «MHxeHepHoe TBOp-
4ecTBO» B pamkax Mopyns «CoLMOKYNbTYypHbIA MOLYNb
B (hopMe TpEeHWHra no pas3BuUTMIO NpodeCcCMOHaNbHbIX
KOMMNETEHUMI WMHXeHepa» ans ctyaeHtoB 3TO (anut-
HOro TexHuyeckoro obpasoBaHus). Benetcs pabota no
co3paHuio Moayns «CoumanbHas OTBETCTBEHHOCTb WH-
XeHepa» AN BCEX HampasneHuit noarotosku B TI1Y.
B paMkax aaHHOM aucumMnamnHbl 0coboe 3HayeHne umeet
MOCTaHOBKa v 06CyxaeHne npobnemMbl OTBETCTBEHHOCTH
yyeHoro nepep, obLLeCcTBOM 3a pa3BUTME €ro HAyYHOro
TBOpYeCTBa, OnpefeneHue nNpuHLUMMNOB 3TUYECKOro Mo-
BeLEHMS B HAy4HOM CO0DLLEeCTBe 1 B 06LLECTBE B LIENIOM.

BepeTcs pabota no Co3gaHM0 COBMECTHbIX Maru-
CTEPCKMX NPOrpaMM ¢ MHCTUTyTamu TIY no Hanpas-
neHntio  «MHXMHUPUHT YCTOMYMBOrO pa3BUTUS» U
nnaHuMpyeTtcs B OyaoylWweM rogy npofo/mKuTb NpoBe-
[EeHME COLMONOrMYeCcKMX UccnesoBaHmi, CBSI3aHHbIX
¢ npobneMamu pecypco3ddeKTMBHOCTU B COTPYAHU-
yectBe ¢ MHCTUTYTOM BOAbI.

MnaHupyeTcsa co3paHue coBmectHon ¢ IHMH maru-
CTEPCKOW MpOrpamMmbl «JKOHOMMKA + DHEpreTukas,
a TakXke elle OLHOM MarucTtepckor Mporpammbl Mo
HanpaBfeHWI0 MpoeKkTa «JKOHOMMKA 3aMKHYTOro
LMKNa», COBMECTHOW C 3apybeXxHbIMM MapTHepamu
u3 yHusepcutetoB CopboHHa u OpneaHa, koTtopas
HanpaB/ieHa Ha U3yyeHWe 3KONOrM4YeCcKMX acrneKkToB
[eaTenbHOCTU YenoBeka.

B nnawax uHctuTyTa co3paHve DD marucrepckmx
nporpamMM COBMECTHO C TeXHUYECKUM yHMBEpPCUTE-
ToM I. lendT (HupepnaHapl) N0 COLMOTEXHUYECKOMY
NMPOEKTUPOBAHMIO MYIbTUAKTOPHbIX CUCTEM.

TEO TOOHEH -

deKaH ¢akynemema mexHosoauu,

TexrHonozuyeckozo yHugepcumema Llengpm

noiumukKu u ynpaeJjieHus TexHonoz2uyeckozo YHUsepcumema Aen¢pma

( OcHogHas uyens — N0020mo8Ka UHHEHEepP08, CNOCOBHbLIX NOHSAMb, 83aUMo0elicmeosams u pabomams 8 ycio-
BUSIX MYJIbMUAKMOPHbIX cucmem, 4mo 6ydem cnocobcmeosams co30aHU0 MOOeU ycmolyugo20 pa3eumusi Kak
0bpazosamensHol, Mak U CoyUaabHO-3KOHOMUYECKOL CUCMEMbI 8 UenoM», NOOYepKHY 8 ceoeli IeKyuu npo-
yumarHoli 8 okmsbpe 2013 2. 8 TI1Y, Teo TooHeH, dekaH Gakynbmema mexHono2uu, NOAUMUKU U ynpasaeHus
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[ng 3TOro cywecTByeT cepbe3Hbli 3agen. Havano
akapeMuueckor MobunbHocTn Mexay TIY u TY [en-
®T1a 6bio nonoxeHo BecHon 2014 r., korga B pam-
kax monogexHoro ¢opyma U-Novus B TITY npubbina
feneraums ronnaHackmx cryneHtoB. COBMeCTHO o
crypeHtamu TIY, TTY u TTACY oM npuHanu yyactue
B MEXAYHapOAHOM MONOAEXHOM HayyHOM LuKone
«MexyHMBepCUTETCKMIA  Kamnyc:  npobneMaTuka,
NpPOeKTUPOBaHME, CUCTEMHBIA B3rNA4», OPraHU30-
BaHHOM NCIT.

CbanaHcmMpoBaHHas MOAenb pa3BUTMS Hayku u obpa-
30BaHus UCIT BkAoyaeT pewenne npobnemsl, 060-
3HaYeHHOM Kak «®MopMMpOBaHME WMHHOBALMOHHON
3KOCKCTEMBI». B 3TOM HanpaBneHUn MHCTUTYT peluaet
33[la4M MO reHepauuu B YHUBEPCUTETE MpPeanpuHu-
MaTeNbCKMX KaapoB A1 CO3LaHUS U TUPAXXMPOBaHUS
MHHOBALIMOHHbIX NMPOAYKTOB M TEXHOMOMUIA, @ Takxke
BeLEHWs YyNpaBieHYeCKOW AesTeNbHOCTU B peasbHOM
CeKTope 3KOHOMWKM, GUHAHCOBOW cdepe u BnacTu.
MHCTUTYT eXXerogHo peanusyet KOMIJIEKC Meponpus-
THIA NO BOoBNeYeHuIo ctyaeHToB TMY B npeanpuHuma-
TENbCKYI0 aKTMBHOCTDb. [puMepamu aBnsiotca:

e 00Opa3oBaTeNbHO-MOTMBALMOHHAs  MporpamMma
«[peanpuvHUMaTeNbCKUIA  BbI3OBY», OPUEHTMPO-
BaHHas Ha CTapLUEKYPCHUKOB, NIAHUPYHOLLMX OT-
KpbITb COBCTBEHHDIN BU3HEC;

HAYANNO AKAJLEMMYECKOM MOBWJIbHOCTH
MEXAYTNYUTY AENOTABbINO MOJIOXKEHO BEC-
HOW 2014 I, KOTOA B PAMKAX MOJIOAEXHOIO
®OPYMA U-NOVUS B TNY NPUBBIJIA AENETALNA
FONNAHAOCKUX CTYAEHTOB.

e KOHKYpC npeanpvHUMaTenbCKUX U MHHOBALMOH-
HbIX NPOEKTOB CTYAEHTOB, aCMPAHTOB M MONO-
[bIX yyeHbix TI1Y;

e KNyD TEXHONOMMYECKOro MpeanpUHUMATENbCTBA
€ HabopoM 06pa3oBaTesibHbIX MPOrpamm;

e Kade npeanpuHUMaTenen, B pamkKax KoTOporo
NPOMCXOAUT OOMEH OMbITOM U 3HAHWUSMU MEXIy
[EeNCTBYIOLMMU U HAYMHAKOLWMMU NPeanpuHu-
MaTensiMu, 1 MHOrue Apyrue MeponpuaTus.

B yactu peluenus 3anaum No pasBUTUIO HEMPEPbLIBHOTO
[OMONHUTENbHOrO 06pa3oBaHus nyTeM GOPMUPOBaHUS
YHUKaNbHbIX KOMMETEHLMI YNpaBNeHYECKUX UHXEHep-
HbIX KanpoB Befetcs pabota B LeHTpe MBA. O6paso-
BaTe/bHas TPAEKTOPUS HanpaBfieHa Ha UCMOo/b30BaHWe
nepenoBbiX MpakTUK BOu3Hec-06pa3oBaHus C yvyeToM
cneun UK UHXEeHepHOro 06pa3oBaHMs Kak MexaHus-
Ma GOPMMUPOBAHMS YNIPABAEHYECKMUX KOMMETEHLMHN.

DNestenbHoctb MHCTUTYTA B pamkax knactepa «Couum-
aNIbHO-TYMaHUTapHbIE TEXHONOMMU WMHXEHEPHOW Ae-
ATENbHOCTUY — 3TO BKNaf, B OyAyluee, HanpaBAEHHbIN
Ha pa3BMUTME LLENOCTHOIO OTHOLIEHMS BYAYLLMX MHXKe-
HepoB K NpodeccMoHanbHOMY 3HaHWIO, MOHUMAHUIO
6330BbIX LEeHHOCTEeN COBCTBEHHOM Ky/bTYpbl, TOHUMA-
HUIO NMPOHECCUOHANBHOM U 3TUYECKON OTBETCTBEHHO-
CTW, YMEHUIO OLLeHMBATb NEPCNeKTUBbI U NOCNEACTBUS
MHXXEHEPHON [eqaTeNbHOCTH, OCYLECTBAATb COLMO-
FYMaHUTapHYK0 3KCMEpTU3y TEXHWUYECKMX MPOEKTOB.
[MpaKTUYeCKM HEOrpaHUYEHHbIE BO3MOXHOCTU pacLuu-
peHust cepbl 3HaHUIt B 3TOM HarnpaBAeHWK NO3BONSIOT
Ha AaHHOM 3Tane 3aNoXWTb Heobxoaumyto 6asy ons
DanbHENLWero passuTUS 1 COBEPLLEHCTBOBAHUS CUCTe-
Mbl MOAOTOBKM JTYHLIMX MHXXEHEPHbIX KaapoB Poccuu.
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NMO3NUMNOHUPOBAHWE
Tny B MEXOAYHAPOOHbIX U
HAUMOHAJNIbHbLIX PEMTUHTAX

AM.INOEP,

i = K. )-M. H., 3amecmume’ib
&
Ny

nepeozo npopekmopa

CoBpeMeHHY0 UCTOPUID PEATUHIOB YHUBEPCUTETOB HYacTO HAaUMHAIOT OTcuMTbIBaTh ¢ 1983 r, koraa B CLUA
KPYNHeWwWnit amepuKaHcKuii exxeHepenbHuK «U.S. News & World Report» ony6aukosan pedtuHr 50 nyuwmx

Konnepxei CLLUA.

M3HayanbHO penTUHIM YHUBEPCH-
TETOB OPUEHTMPOBAHbI Ha NOTpeb-
HOCTM abUTYPUEHTOB U CTYLEHTOB
C Uenbto Bbibopa By3a ans obyue-
Hus. OfHaKo BO3pacTaeT TeHAeH-
LMS UCMTONBb30BaHUS PEUTUHIOB He
TONbKO B KayecTBe MH(OPMaLu-
OHHBIX UCTOYHUKOB, HO U UHCTPY-

MEHTOB YMpaBfeHUs cTpaTeruei
pa3suTMs By30B. Kpome TOrO, yCu-
NIMBAETCA PONb PEMTUHIOB BY30B
KaK 3/MEMEHTOB 3KOHOMWYECKOM
MOMMUTMKM FrOCyaapCTBa.

B Poccumn ocobyro monynsipHoOCTb,
MOBOA [AJs OCTPbIX OMCKYCCUIA U

102

NpakTMYeckoe 3HayeHWe TeMma
PENTUHIOB MpPUHANA MOCNEe Bbl-
xopa Ykasa [lpe3unpeHta PO ot
7 mast 2012 r., B KOTOPOM Npeanu-
CbIBAETC BXOXAEHME HE MeHee
NaTH POCCUMCKUX YHUBEPCUTETOB
k 2020 r. B Ton-100 Benywux Ha-
YYHO-00pa3oBaTeNbHbIX LEEHTPOB.
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Modern history of university ranking is often noted as starting at 1983 - the year when a recognized American
edition «U.S. News & World Report» published the ranking of 50 best USA colleges.

Originally,  university  rankings
have been designed for university
applicants and students in order
to choose a higher educational
institution. However, there s
a growing tendency to rely on
university rankings not only as the
source of information but also as the
instrument to regulate the strategy
of university development.Moreover,
the role of university rankings as the
elements of state economic policy is
increasing. This article discusses the
information about the major foreign
and Russian university rankings.
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THE ACADEMIC RANKING OF
WORLD UNIVERSITIES,ARWU

ARWU was first published by
Center for World-Class Universities
of Shanghai Jiao Tong University
(CWCU) in 2003 and since then it is
annually updated. ARWU is formed
on the basis of six objective
parameters including number of
graduates and employees awarded
the Nobel Prize or the Fields Prize,
number of highly cited researchers,

number of articles published
in Nature and Science research
journals, number of articles

indexed in Science Citation Index -
Expanded and in Social Sciences
Citation Index and the capacity of

a university per employee. Every
year the performance of more than
1200 universities is analyzed, the
ARWU publishes the list of 500 best
institutions of higher education.

The original concept for this
ranking system was to «discover
the gap between Chinese and world
class universities», however today
the ranking attracts close attention
from university representatives,
governments and mass media all
over the world.

In 2014 only two Russian
universities were qualified for
the top 500 of the ranking. These
are Lomonosov Moscow State
University and Saint-Petersburg
State University [1].

QS WORLD UNIVERSITY
RANKINGS, QS WUR

The Times Higher Education - QS
World  University Rankings has

been developing since 2004 within
partnership of two organizations

- «Quacquarelli Symonds» Limited
and The Times Higher Education
Supplement.Since 2009 «Quacquarelli
Symonds» Limited is forming the
ranking without The Times Higher
Education Supplement participation.

The ranking explores the world
universities  performance in the
following fields: quality of scientific
and educational performance, how
universities are viewed in the job
market and evaluation of international
performance. It should be noted that
the results of how the university is
rated in the educational community
- academic reputation (40%), and by
employers - employee reputation
(10%) in total determine the 50% of
the university ranking position.

Tomsk Polytechnic University was
qualified for the ranking first in
2011 and took its position in 550-
600 group. In 2014 ranking TPU
advanced to a higher position
into 500-550 group. It should be
mentioned that in 2014 the ranking
included the greatest number
of Russian universities - 21 for
the whole period of the ranking
publication. TPU took the 11%
position among them.

QS WORLD UNIVERSITY
RANKING METHODOLOGY
USES SIX INDICATORS:

e Academic reputation - 40 %
(TPU: group 401+)
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B npaHHOW cTaTbe npencTaBieHa
uHdOpMaLMa 06 OCHOBHbIX MeX-
[YHapOAHbIX U POCCUMCKUX peit-
TUHrAaX YHUBEPCUTETOB.

OCHOBHbIE
ME)K%I—H,«‘POJJ,HHE

PEUT
YHUBEPCUTETOB

AKADEMUYECKUA PEUTUHT
YHUBEPCUTETOB MUPA

(The Academic Ranking of World
Universities, ARWU)

+“m"*, ACADEMIC ==
% RANKING OF &
7 WORLD 003

e UNIVERSITIES ==

MCADEM;~

BnepBble 6611 0nMy61MKOBaH B MIOHE
2003 ropa LleHTpoM uccnenoBaHus
YHMBEPCMTETOB MMPOBOrO K/acca
(CWCU) Akapemuu Beicwero obpa-
30BaHMs (bbIBLIMIA MHCTUTYT Bbic-
wero obpasoBaHus) LLlaHxarckoro
yHuBepcuteta L3so TyH, Kutan,
u obHoBnseTcs exerogHo. ARWU
dopmMupyeTcs Ha OCHOBE LIECTM
06bEeKTMBHbIX MOKa3aTenei, B TOM
uMcae yUMTbIBAETCS YMCNO BbIMYCK-
HWUKOB W COTPYAHMKOB, KOTOPbIM
npucyxaeHa Hobenesckas wmu
®unAcoBCKas NPeMMs, YACIO Bbl-
COKOLMTUPYEMBIX UCCNeA0BaTENEN,
uncno CcTater, onybNMKOBAHHbIX B
xypHanax Nature u Science, uucno
cTaTeil, NPOMHAEKCMPOBAHHbIX B
ScienceCitationIindex - Expanded
n SocialSciencesCitationindex, u
MPOW3BOAMTENBHOCTb  YHWUBEPCH-
TeTa B pacyeTe Ha OAHOr0 COTpYyA-
HuKa. ExerogHo aHanusmpyetcs
nestenbHocTb 6onee 1200 yHuBep-
cuTeToB, pertuHr ARWU nybnunkyet
nepeyeHb 500 nyywmx By30B.

[lepBOHaYanbHOW LENbl0 AAHHOMO
peWTUHra OblN0 CTPEMNEHUE «Bbl-
SCHUTb Pa3pbIB MEXAY KMTaUCKUMU
YHUBEpCUTETaMU U YHUBEpCUTe-
TaMM MWMPOBOrO Knacca», OAHAKO
CErofHs penTUHT NpuBaeKaeT 60onb-
Woe BHMMaHWe npeacTaBuTenen
YHUBEPCUTETOB, MNPABUTENLCTB W
CpeacTs MaccoBor MHbOpMaLmm
BCEro Mmpa.

B Ton-500 peitunra B 2014 ropy
BOWAM TONbKO 2 POCCUIACKMX
By3a - MIY uM. JlomoHocoBa w
cnery.

PEATUHT MUPOBbIX

YHUBEPCUTETOB
0S World University Rankings, QS
WUR
WORLD
UNIVERSITY
~—— RANKINGS
PaHee peitnHr  «Times Higher

Education - QS World University
Rankings» pa3pabatbiBanca ¢ 2004
rofa npu mapTHepPCTBE ABYX oOpra-
HM3aUmMi - KoMnaHum «Quacquarelli
Symonds» COBMECTHO C >ypHa-
nom  «Times Higher Education
Supplement». C2009 rona koMnaHus
«Quacquarelli Symonds» dopmupo-
BaNa PEMTUHr MO NpexHen MeTono-
JI0rvK, HO ke 6e3 yyacTus «Timess.

PelTUHr BkNKOYaeT OUEHKy Aes-
TeNbHOCTM BY30B MMpa Mo cneny-
IOLLMM HaMpaBAeHUsIM: KayecTBo
Hay4HOW M obpasoBaTenbHOM Ae-
ATENbHOCTW, TPYAOYCTPOMCTBO Bbl-
MYCKHMKOB, OLIEHKa MeXAyHapoa-
HOrO HampaBneHWs AeATeNbHOCTH.
CTouT OTMETUTb, YTO pe3ynbTaThl
OLEHKM penyTauMu By3a akage-
mMuueckon cpenoii (40 %) u pabo-
Togatensmu (10 %) dopmupytot
50 % penTMHroBOM NO3MLMM By3a.

TOMCKMIA  NONUTEXHUYECKUI YHU-
BEpCUTET BMepBble Obln  npen-
ctaBneH B pentuire B 2011 rogy B
rpynne 550-600.B pentuHre 2014
roga TIMY ynyqwun nokasarenu,
nepemectvBlumce B rpynny 500-
550. CTouT OTMETUTb, YTO AaHHbIN
penTuHr Bktoyaet B 2014 r. Hau-
Honbluiee KOAMYECTBO POCCUMIACKMX
BY30B 3a BCe BpeMs nybavkaumm -
21, TMY cpepm Hux Ha 11 mecte.

MeTtoponorusa BKAYaeT 6 Noka-
3aTenein:

e Akagemuueckas penytauus -
40 % (TNY: rpynna 401+)

e Penytauus By3a cpeau pabo-
Topateneii - 10 % (TMY: rpyn-
na 401+)

e CooTHoLeHWe npenonaBaTenei
u cryaenToB - 20 % (TITY: 109)

e Yucno umtMpoBaHMit Ha 1
npenopasatens — 20 % (TIY:
rpynna 401+)

e [Jlons wHOCTpaHHbIX Mpeno-
nasatenet — 5 % (TMNY: rpyn-
na 401+)

e [Jlons MHOCTpaHHbIX CTyAEH-
ToB - 5 % (TI1Y: 244).

PEMTUHT BKIIOYAET OLEHKY AEATENBbHOCTU BY30B MUPA MO
CNEOYIOWMM HANPABJIEHUAM: KAYECTBO HAYYHON U OBPA30-
BATE/IbHOW BEATEJIbHOCTU, TPYAOYCTPOMUCTBO BbIMYCKHUKOB,
OLEHKA MEXAYHAPOOHOIO HAMPABNEHUNA AEATENbHOCTMH.
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e Employer reputation - 10 %
(TPU: group 401+)

e Faculty/student ration - 20%
(TPU: 109)

o C(itations per faculty - 20%
(TPU: group 401+)

e International staff ratio - 5 %
(TPU: group 401+)

e International students ration- 5 %
(TPU: 244)

TIMES HIGHER EDUCATION
WORLD UNIVERSITY
RANKINGS, THE WUR

Since 2010 the ranking is regularly
published solely by The Times
Higher Education Supplement. The
ranking is formed using data of
Thomson Reuters Web of Science.

The ranking is based on 13 separate
performance indicators to reflect
wide spectrum of performance. 13
performance indicators are grouped
into five areas:

e Teaching: the
environment - 30%

learning

e Research: volume, income and
reputation - 30%

o (itations: research influence -
30%

e Industry income: innovation -
2.5%

e International outlook: staff,
students and research - 7.5%.

Lomonosov Moscow State University
(196" position) and Novosibirsk
State University (301-350) qualified
for the total ranking THE WUR in
2014.

In November 2014 The Times Higher
Education announced the reform:
starting from 2015 the bibliometric
(number  of

data assessment

publications and citations) to form
THE ranking will be performed with
Elsevier's Scopus data base.

In 2013 The Times Higher Education
published The Times Higher
Education: BRICS & Emerging
Economies Ranking for the first
time. The top 100 included only two
Russian universities: Lomonosov
Moscow State University (10th
position) and Saint Petersburg State
University (67th position).

In  2014-2015 ranking the
methodology used for The Times
Higher  Education: BRICS &
Emerging Economies Ranking was
changed taking into consideration
the features of universities
development in emerging
economies. In accordance with the
new methodology seven Russian
universities were qualified for
the top 100 including Lomonosov
Moscow State University (5th

position),  National  Research
Nuclear University MEPhI (Moscow
Engineering  Physics  Institute)

(13" position), Novosibirsk State
University (34" position), Saint
Petersburg State University (64
position), Moscow Institute of
Physics and Technology State
University (69™ position), Ufa State
Aviation Technical University (70%
position), and Bauman Moscow
State Technical University (90t
position) [3].

INTERFAXAND ECHO MOSKVY
NATIONAL UNIVERSITY
RANKINGS

National University Ranking was
published for the first time in
2009 by Russian news agency
«Interfax» and radio station «Echo
Moskvy». The main goal of this
project is to develop mechanisms
and procedures of independent

assessment system for Russian
universities and their educational
programmes, promoting
competitiveness of Russian
educational system, research and
technology entrepreneurship,
development of universities in
regions that are envisioned as
corner stones for new economy.

The  universities  performance
was evaluated according to six
main parameters:  education;
scientific research; social sphere;
internationalization or international
university performance; university
brand; innovations and business,
that is university performance in
technology entrepreneurship.

In 2013 and 2014 TPU occupied
the 9th place in the total ranking
holding the position of a single
nonmetropolitan technical
university among the leaders [4].

EXPERT RARUSSIAN
UNIVERSITIES RANKING

The ranking is published since 2012
by the ranking agency «Expert RA».
The ranking is drawn up on the
basis of statistical data as well as
the results of large-scale inquiries
among 7.5 thousand of respondents:
employers, representatives  of
academic and scientific community,
students and graduates.

According to 2013 and 2014
assessment, TPU has been included
into the top 10 of the leading Russian
universities and holds the 7th
position in the total ranking [5]. TPU
is on the leading position among
nonmetropolitan universities in the
ranking.

The analysis of TPU positions in
the international as well as the
national rankings demonstrates
that the university successfully
competes with the metropolitan
institutions of higher education
and is one of the leaders among
nonmetropolitan ones. However,
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B 2013 ropy «komnauus QS
(Quacquarelli Symonds) cosmecT-
HO ¢ MexayHapoaHon uHdbopMa-
umMoHon rpynnon  «MHTepdake»
BNepBble OnybiMKOBaNU PENUTUHT
«QS World University Rankings:
BRICS», «KoTopblii npencTaBnser
CPaBHWUTENbHbIE  [aHHble BY30B
bpasunuu, Poccun, Muanm, Kutas u
HOxHo-AdpukaHckoii Pecnybnmku.

RiCS

B 2013 romy Obinu npeacTaBneHsbl
pesynbratbl Ton-100 By3oB, TMY
pacnonarancs Ha 71 mecte peiTuH-
ra.B 2014 rogy TIY ynyywmn ceou
pe3ynbTathl Ha 4 No3uuum, pacno-
NOXMBLUUCb Ha 67 CTPOKE PENTUH-
ra, BCero xe 6blnv NpeacraBieHsbl
pe3ynbrathbl Ton-200 BY30B.

MeToponorua BkAwuaeT 8 noka-
3arenein:

e Axapgemunueckas penytaums -
30 %

e Penytauua cpenm pabotona-
Tenen - 20 %

¢ CooTHOWweHMe  KOMM4YeCTBa
MMNCwu crynextos - 20 %

e Jlons COTPYAHWKOB C y4eHOM
ctenexbto - 10 %

¢ KonnuectBo  onybankoBaH-
HbIX CTaTel, MPUXOASALLMXCS
Ha OLHOro COTPYAHMKA Mpo-
deccopcko-npenogaBaTeb-
ckoro cocrtaBa, - 10 %

*  KonuyectBo uuTaT, Npuxons-
WMXCS HA OAHY omnybnuko-
BaHHY CTaTblo, - 5 %

B 2014 roay Tny vynvywun
CBOM PE3Y/NIbTATbI HA 4 MO3HU-
LMK, PACITOJTIOKMBLUUCD HA 67
CTPOKE PEWTUHTA, BCETO XE
BbIJIN NPEACTABNEHDI PE3YJ1b-
TATbI TON-200 BY30B.

e [lona MeXAyHapOoLHbIX CO-
TPyOHUKOB - 2,5 %

e [lons MHOCTPAHHbIX CTyAEH-
ToB - 2,5 %.

PEATUHT MUPOBbIX YHU-
BEPCHUTETOB TIMES HIGHER
EDUCATION

(Times Higher Education World
University Rankings, THE WUR)

C 2010 ropa peWTMHr nybauky-
€TCS CaMOCTOSTENbHO KYPHAOM
Times Higher Education ¢ wuc-
NnoJsib30BaHKEM 0a3bl JaHHbIX Web
of Science, mpogykta Thomson
Reuters.

B peiituHre ucnonesyetcs 13 or-
[EeNbHbIX MHAMKATOPOB, BbIOPaHHbIX
AN OTPAXKEHMS LUIMPOKOrO ChekTpa
LEeSTENbHOCTW. DTU INEMEHTbI 00b-
€OMHEHDI B NSATb KaTeropuit:

e [lpenomaBaHue - obpa3oBa-
TenbHas cpepa - 30 %

e JccnepoBaHua — 06bEMBI, 10-
xon u penytauua - 30 %

e LlutTpoBaHue - BNUSIHUE UC-
cnepoBaHmii — 30 %

e [loxon OT B3aMMOOENCTBUSA C
npeanpusTMaIMM - WHHOBA-
ummn - 2,5 %

e MexayHapooHoe — B3aMMo-
LencTBue — COTPYLHUKK U
CTyLeHTbl = 7,5 %.

M3 poccuiickux By30B B 00LLMi
penTtuHr THE WUR 2014 ropa BkAto-
yeHbl MI'Y (196) n HI'Y (301-350).

B Hosbpe 2014 roma pepakums
Times Higher Education obwbsiBuna
o pedopme: ¢ 2015 ropa yuer 6u-
H6nMoMeTpUYeCKMX LaHHbIX (KOnu-
4ecTBo NybAMKaLMM, LUTUPOBAHWIA)
ang  GOpMUpPOBaHUS  PEWTUHIOB
THE 6ynet npou3BOAMTLCS Ha OC-
HoBe 6a3bl JaHHbIX Scopus, npo-
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[LlyKTa n3patenbckoro goma Elsevier.

B 2013 ropy wu3panue Times
Higher Education Bnepsbie ony-
611KOBaNo perTUHI BY30B CTpaH
BPUKC u ppyrux akTMBHO pas-
BMBAOLIMXCA SKOHOMMK MMUpa -
Times Higher Education: BRICS
& Emerging Economies Ranking,
Ton-100 BKAKOYaN TOMbKO [Ba
poccuiickmx By3a — MI'Y (10-9 no-
3uums) u Crery (67).

B peiitunre 2014-2015 ronoB meTo-
[LONOMUS, UCNonb3yemas ANs penTUH-
ra Times Higher Education BRICS
& Emerging Economies Rankings,
Oblna CKOPpeKTUpOBaHa C Y4ETOM
0COobeHHOCTEN pa3BUTUS YHUBEPCU-
TETOB CTpPaH C pa3BMBAIOLLENCS KO-
HOMMKOW. B cooTBeTCTBMM C HOBOM
metoponoruert B Ton-100 peituHra
BOLUAM Cpasy 7 POCCMMCKMX BY3OB,
Bk/tovag MMy (5), MUOU (13), HIY
(34), Criery (64), MOTU (69), YTATY
(70),MI'TY nm. baymana (90).
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HALMOHANbHbIN PEATUHT
YHUBEPCUTETOB

HaumoHanbHbIN peuTUHT
yHMBepCMTETOB

UHTepd/akc

INTERFAX

Bnepebie 6bin1  onybnvkoBaH B
2009 rony MexAoyHapOLHOM WH-
dopmMaumMoHHOW  rpynnoi  «MH-
Tepdakc» U pagMocTaHLumMen «Ixo
MockBbl». [naBHOM Lenbld 3TOro
npoekTa §BNSeTCS pa3BUTME Me-
XaHW3MOB U NpoLeayp He3aBuCH-
MOW CMUCTEMbI OLL€HKM POCCUMMCKMUX
BY30B M MX 00pa3oBaTe/bHbIX
nporpamMM, MOBbIWEHUE  KOHKY-
POCCUICKOM

pEHTOCI'IOC06HOCTVI
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CUCTembl O6paBOBaHMFI, HaYy4HbIX
MCCnenoBaHUM M TEXHONOMMYECKO-
ro npeanpuHMMaTenbCTBa, pa3Bu-
TUE pPEernoHabHbIX YHUBEPCUTE-
TOB, paCCMaTpUBaEMDbIX B Ka4eCTBe
KapKaca HOBOW 3KOHOMMKM.

[esiTenbHOCTL BY30B OLLEHMBANach
MO LUECTU OCHOBHbIM NapaMeTpam:
06pa3oBaTenbHas [esiTeNbHOCTb;
Hay4YHo-UCCNefoBaTeNbCKaAs  fe-
ATENbHOCTb; CoumManusaums (co-
uManbHas cdepa); MHTEpHaLUWO-
Hanusaums WU MexayHapoaHas
LesTeNnbHOCTb By3a; OpeHn By3a;
MHHOBALMK U NpeanpuUHUMaTENb-
CTBO, TO €CTb AEATENbHOCTb By3a B
chepe TEXHONOMMYECKOro npep-
NpUHUMATENbCTBA.

B 2013-2014 ropax TIY 3aHu-
MaeT 9 MecTo B 06LWEeM perTuHre,
YOEPXKMBAs NO3ULMUI0 eLUHCTBEH-
HOrO HeCTONIMYHOrO TEXHUYECKOrO
BYy3a Cpeau NMAeposB.

PEMTUHI BY30B POCCUM

AKCNEPT FA

WTUWHITOBOE ATEHTCTBO

Boinyckaetca ¢ 2012 ropa pen-
TUHIOBbIM areHTCTBOM «JKCnepT
PA». Tlpy MOAroTOBKE peTUHra

MCMONb3YTCA  CTaTUCTUYECKue
nokasaTtenu, a Takxe pe3ynbTa-
Tbl MacLITabHbIX OMNPOCOB Cpeau
7,5 Tbic. pecnoHpeHTOB: paboTo-
faTtenei, npeacrasuTenei akage-
MMUYECKMX U HAYYHbIX KPYroB, CTy-
[LEHTOB U BbIMYCKHUKOB.

Mo pe3ynbraTtam oueHok, B 2013 u
2014 ropax TI1Y BxoauT B TON-10
BeayLwmx By30B P®, 3aHuMas 7-10
no3uumio B 06LWEM peiTuHre, 9B-
NA9Cb MpU 3TOM NMAEPOM Cpean
HECTO/IMYHBIX BY30B.

AHanu3 nosuumin TIY B Mexnay-
HapOAHbIX U POCCUMIACKUX PENTUH-
rax MoKasbIBaeT, YTO YHMBepCUTET
yCnewHo KOHKYpUPYET CO CTOMNY-
HbIMW BYy3aMWU U SBASETCS OLHWUM
U3 NIMOEPOB Cpeayu PerroHanbHbIX.
OpHako, HeCMOTPS Ha TO YTO B Lie-
NOM pe3ynbTathl gestensHoctu TIY
MOXHO CYMTaTb YCMELIHbIMM, HEOD-
XOOMMO OTMETUTb, YTO Aa/bHENLLIee
pa3BUTME U, COOTBETCTBEHHO, bonee
ycneLHoe No3uLMOHUPOBaHKE
TOMCKOro MOAMTEXHUYECKOTO YHM-
BEpCUTETa B HALMOHAIbHbIX U MEX-
OYHapOAHbIX peTUHrax Tpebyer:

*  AKTMBM3ALMM MeXAyHapon-
HOM Hay4yHOW AedaTeNnbHOCTU B
06nactTn umccnenoBaTenbCKMX
NpoeKToB M nybnukauuii co-

BMECTHO C WMHOCTPaHHbIMU
YY€HbIMU;

e MOBbIWEHMS  NYyBAMKALMOH-
HOW aKTMBHOCTM Hay4yHo-ne-
farormyeckux  paboTHMKOB,
MPOABUXEHWE HAYYHbIX CTa-
Teli B XXypHasbl, peLeH3unpye-
Mble 6asamu JaHHbIX Scopus
n Web of Science, B TOM uuc-
e B XXypHasbl C BbICOKUM UM-
NaKT-hakTopom;

° yCuneHua MexayHapogHoro
COTpyAHMYecTBa B 06pa3osa-
TenbHoOW cdepe;

. 0T60pa M  MNpuUBNEYEHNI B
BY3 TaNllaHT/IMBbIX CTYAEHTOB,
BK/IIOYEHHOCTM CTYAEHTOB B
Hay4Hbl€ NpPOEKTbl Ha BCeX
YPOBHAX NOArOTOBKMH, yBENNYE-
HWUA NporpamMMm Ha AHINIACKOM
A3blke C LeNnbo npuBIevYEHNA
MHOCTPAHHbIX CTYOEHTOB;

*  MOBbIWEHNs Be6-aKTUBHOCTM
BY3a NyTeM yBenuYeHus 0bb-
eMa M KauyectBa Hay4yHO-06-
pa30BaTe/NbHbIX pecypcoB,
pa3MeLLaeMbIX Ha CaiiTe YHu-
BepcuTeTa, M pas3BUTUS pas-
nena nybauMyHOM OTYETHOCTH
BY3a MO BCEM HamnpaBieHUAM
DesTeNbHOCTH.

in spite of acknowledgement of
TPU results as successful, further
development and respectively
better positioning of Tomsk
Polytechnic  University in the
international and national rankings
requires the following measures to
be undertaken:

e intensive research performed
on international scale within
research projects with results
published in coauthorship with
international scientists;

e increase in publication activity
of research and teaching

staff, focused publication of
research articles in journals
indexed in Scopus and Web of

Science, including high impact
factor journals;

¢ enhancement of international
collaboration in education;

e recruiting and engagement
of talented students, their
engagement into projects run
in undergraduate, graduate and
postgraduate studies; increase
in the number of programmes
delivered in English to attract
international students;

¢ enhance the University Internet
presence by increase in number
and quality of research and
educational online resources
on the University web-pages,

development of public reports
done by the University in all
fields of its activities.

REFERENCES:

1. shanghairanking.com/

2. topuniversities.com/university-
rankings
timeshighereducation.co.uk/
univer-rating.ru/

5. raexpert.ru/rankings/vuz/
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MHBECTULUWW B BYOAYLWEE

A.N.XKYYKOB,

K. m. H., 0upekmop @oHOa yenegoeo
Kanumana, 3aMecmumerss Nepeo2o
npopekmopa, yneH HabawdamenosHo20
cosema TI1Y

B aHuBape 2010 roaa 6b11 co3aaH @oHA uenesoro kanutana (3HaaymeHt) TIY. Yro npounsowuno ¢ HUM 3a NATb
JIeT, UTO O3HAUaeT 3TO Ha3BaHUE U, [MAaBHOE, 3a4eM 3TO 6bl10 HE06X0AUMO YHUBEPCUTETY? DHAAYMEHT — 3TO
LeneBoi HeKOMMepUecknit GoHA, C MOMOLLbI0O KOTOPOro OKa3biBAeTCs NOAAEPKKA OpraHM3auuam obpaso-
BaHU$l, HAYKU U KynbTypbl. CaMblii U3BECTHbIN 3HAAYMeHT-(oHA - HobeneBckuii, co3paHHbi B KoHue XIX
BeKa U eXXerofHo NooLpsiioLLMiA BblAAIOLWMXCS YYEHBIX U O6LLECTBEHHBIX AeaTenen.

3auem uenesoit GoHa TIY? Mo 6onbwoMy cyeTy 310
OOMH M3 UCTOYHUKOB BHEOHMKETHOrO (GUHAHCMPOBA-
Hus.Bo BceM Mupe GuHaHcpoBaHMe obpa3oBaHus 6a-
3MpYeTCs Ha COYETaHMM DHOIKETHBIX U BHEGIOAXKETHbIX
MCTOYHMKOB. JTO MO3BOASIET 06eCcneynTb TBOPUECKYH
aBTOHOMHOCTb ¥ 3KOHOMMYECKYK CaMOCTOATENbHOCTb,
4TO B HbIHELIHEe BpPeMsl CTAaHOBMUTCS aKTyaNlbHbIM Kak
Hukorga. OTnnunTenbHas 4vepta NOAo0OHbIX (OHAOB
BooOwwe 1 poraa TIY B 4aCTHOCTM — CTPOrO LLeNEeBOA
Xapaktep nesTenbHocTU. CucteMa (QUHAHCMPOBAHMUSA
camoro GoHAA — UCKKUYNTENbHO BNaroTBOpUTENbHAS.

@DoHA LeneBoro Kanutana — 310 3GHEKTUBHbIN Mexa-
HW3M JONTOCPOYHOr0 pPa3BUTUA YHMBepcUTeTa. Knto-
4yeBoOe C/I0BO 3[1eCb — «Ao0nrocpoyHoe. Ecnu 6ol Ho-

6enb noTpaTa AeHbMM CBOEro GoHAa cpasy, TO Mup,
BO3MOXHO, HE TONbKO Obl HE y3HaN MMEHa MHOIMUX
BbILAKOLWMXCS YYEHbIX, N1caTeNein U 0OLLECTBEHHbIX
LesTenei, Ho U He BCMOMHMA 66l camoro Hobens. Cxe-
Ma paboTbl LeneBoro GoHAa MpocTas U HaLexHas:
LEHbM, MOCTYMNAOWME Ha CYET, MHBECTMPYIOTCS HA
(OHAO0BOM PbIHKE, YeM 06eCNeYnBaAETCS NOCTOSIHHbIN
npupocT Kanutana. MUHAHCMpPOBaHME NpPOrpaMMm U
MPOEKTOB YHUBEPCUTETA NPOUCXOAMT TOIBKO 33 CYET
LOXO[0B OT MHBECTUPOBAHMUSI.

11 ¢espans 2010 rona B TomMcke B cTeHax [lonuTexHu-
4eCcKoro yHMBepcuTeTa NpoLIo 3acefaHne KOMUCCUM
N0 MOAEPHU3ALMU U TEXHONOrMYECKOMY Pa3BUTUIO
npw Mpe3upexte PO ¢ yyactuem [IMutpus MenBenesa,
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INVESTMENT INTO FUTURE

ALEXANDER ZHUCHKOV
PhD in Technical Sciences, TPU Endowment Fund Director, Deputy First Vice-Rector,
TPU Supervisory Board member

In January 2010 TPU established the Endowment Fund which is a special-purpose fund aimed at supporting
educational, scientific, and cultural organizations. It is basically one of the extra-budgetary sources of financing.
Education is financed worldwide by means of both budgetary and extra-budgetary sources. The specific feature
of such funds and the TPU Fund in particular consists in the tightly earmarked type of activity. The fund itself is

supported exclusively by donations.

The procedure of the Endowment Fund activity is
simple and reliable: the money arriving in the account is
invested in the stock market, which ensures the capital
continuous growth. The University's programs and
projects are financed only from the investment income.

In February 2010 Dmitri Medvedev visited Tomsk and
had a meeting with TPU students.He announced that he
had learnt about the TPU Endowment Fund registration
and opening of the corresponding bank account yet
having no money,and promised Petr Chubik, TPU rector,
to make the first contribution. Dmitri Anatolyevich
transferred his February salary to the account, about
240 thousand rub. This was the beginning of the TPU
Endowment Fund formation and supply. The President’s
example was then followed by Aleksey Kudrin, minister
of finance, and Viktor Kress, then governor of Tomsk
Oblast. Later, contributions to the Fund were made by
Anatoly Chubais, ROSNANO State Corporation head,
Leonid Reiman, RF communications minister, and a
number of businessmen, directors of large enterprises,
political figures, such as lvan Pushkarev, Director
General of Tomsk Electromechanical Plant and a board
member of the TPU Graduates’ Association, and the
University graduates: Oksana Kozlovskaya, then first
deputy governor and the present speaker of the Duma
of Tomsk Oblast, Igor Shaturny,vice-governor, lvan Klein,
former Director General of JSC “Tomsk Beer” and the
present major of Tomsk, Petr Gavrilov, Director General
of the Mining and Chemical Combine, and others.

For the time being the TPU Endowment Fund value
exceeded 16 mln. rub. The contributions were made
by 794 donators, among which 773 individuals and 21
organizations. The largest benefactors of 2014 were
JSC Bank VTB (1.5 mln. rub.) and JSC “Gazprombank”
Tomsk Branch (1 mln. rub.). “Gazpromneft-Vostok”
Company contributed for the forth time - its overall
input to the TPU Endowment Fund amounts to 2 mln.
rub., with 500 thousand having been donated this year.
Besides, such Tomsk enterprises are actively involved
in the Fund replenishment as “Tomsk Beer”, Tomsk
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Electromechanical Plant, “Tomskgazpromgeophysics”,
“Incom”, research-and-production company “Micran’,
and others. Among individuals the largest donator is
Vasili Andreevich Glukhikh, graduate of Department of
Physics and Technology, honorary professor, member
of the TPU Board of Trustees, RAS academic. Since the
date of the Fund’s establishment he has contributed 1
mln. 241 thousand rub. Another 15 individuals transfer
1% of their salary to the TPU Endowment Fund on a
monthly basis.Apart from that, the Fund is also supplied
by means of non-recurring donations from TPU’s staff,
students, and graduates.

It can be said that the Endowment Fund started to
accomplish its major purpose to the full extent, i.e.
enhancement of the engineering education quality and
prestige. The Endowment Fund will continue to be used
for the support of gifted students, promising teachers,
and their educational and scientific projects.

At year-end 2013, the income amounted to about 1 mln.
rub. and was expended for the payment of “Previous
Generations Scholarships” (258 thousand rub.),research
grants to three young scientists (360 thousand rub.),
and as cost-sharing for a dormitory construction (297
thousand rub.).

Asforthe initiative of “Previous Generations Scholarships’,
it was started in 2011 during the celebration of TPU’s
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BbICOKOMOCTABNEHHbIX YMHOBHMKOB Mpe3naeHTCKOM
aAMUHUCTpaLMKU, MUHUCTPOB [MpaButensctBa Poccuu,
PYKOBOAMTENEN rOCKOpMNOpauuK, BnagenbLles Kpyn-
HeMWMX pOCCUMCKMX KOMNaHWA. Ha 3HaMeHaTenbHOM
Ang ToMCKOro nonuTexa BCTpeye Co CTyAeHTaMu, Npo-
BeOEHHOW B TOT AeHb, [lpe3naeHT npusBan poccuid-
CKYH0 BbICLUYHO LUKOMY MaKCMMaNnbHO pa3BMBaTb UCTOY-
HWUKW LOMNOMHUTENbHOTO BUHAHCMPOBAHWUS, B NEPBYIO
oyepepnb C034aBaTb 3HAAYMeHT-QOHAbI. Ha 3acenaHunm
Npe3snaeHTCKOM KOMUCCUMM No MomepHusauuun [Imu-
Tpuit Meagenes Npu3Ban NPUCYTCTBYIOLLMX B 3aNe MU-
HWUCTPOB U NpefnpuvHUMATENei akTMBHO y4acTBOBATb
B GOpMMpPOBaHMU 3HAAYMEHTOB alma mater.

Bo Bpems ob6uweHuns co cryaeHTamu ImMutpuii Menge-
[leB COOBLMA, YTO Y3HaN O PerncTpaLmmn sHAAYMEHT-
donza TIY 1 06 OTKPbITUM COOTBETCTBYHOLLErO CYETa
B OaHKe, HO [leHEer Ha HeM HeT, u noobeLLan pekTopy
yHuBepcwuTeTa MeTpy Yybuky BHECTM B HErO NEpBbIM
B3HOC. [IMUTpuit AHaTonbeBMY nepesen CBOK (eB-
panbCKyto 3apnnaty - okono 240 Teicau pybnei. Tak
Hayan GopMMpPOBaTLCS U MOMOAHATLCS IHAAYMEHT-
doHg TIY. MNpuMepy npesuaeHTa nocnefoBan Mu-
HUCTP puHaHcoB Anekcelt KyapwH, caenasLimii B3HOC
B paMKax CBOeN MecsyHOW 3apnnatbl — 6onbe 100
Tbicay pybnen. Kak npusHanca Anekceit JleoHupo-
BuY, B cBoW CaHkT-lNeTepOyprckuii yHUBEPCUTET OH
BHeC CTOMbKO Xe. He 3acTtaBun cebs xaatb U Buktop
Kpecc, B TOT MOMeHT rybepHaTtop ToMckoi obnactu.
BukTop MenbxvMopoBuY TakXe Nepevynucann Ha cuet
TIY cBol MecsyHyo 3apnnaTy U npusBan 3T0 cae-
natb BCex npencraButeneit 6M3Heca Ha 3acefaHuu
npe3snaeHTCKON KOMUCCUM No MoJepHU3auuu. «Eciu
TaK NOCTYNSAT NPUCYTCTBYIOWME 3A4eCb NpeacTaBuTe-
N1 BU3Heca, MoXeT BbITb, ONsATb HA HeBoNbLLOW Bpo-
HeHocel, Habpanocb 6bl», — MONYWYTS CKasan 3KC-
rybepHatop. OH uMen B BMAY 3HAMEHUTYIO 3aMuChb B

AMWUTPUI AHATONIbEBMY NEPEBEN CBOIO MEB-
PANBCKYIO 3APTIATY - OKOJIO 240 TbiCAY PY-
BJIEWA. TAK HAYAN ®OPMUPOBATbCA U NONOJ-
HATbCA SHOAYMEHT-®OHA TNY.

nHeBHuke C.HO. Butte: «CeropHs 9 BblYE€PKHYN aCcCur-
HOBaHMUA Ha 6pOHEHOCELI, M nepegan nx Ha OCHOBa-
Hue TOMCKOro TeXHO0rM4Yeckoro NMHCTUTYTa».

Yepes mecau, caenanu B3HOC B 3HAayMeHT-poHa TIY
rnaea rockopnopaumu «PocHaHo» AHatonui Yybaiic,
MWHWUCTP MHPOPMALMOHHBIX TEXHONOTUI 1 CBS3n PO
INleonnp PeiimaH. 3atemM ¢oHA pa3sutusa Monutexa
MOMNoNHUAM BU3HECMEHDI, AMPEKTOpa KPYMHbIX Npea-
NPpUATUR, NOAUTUYECKME AedTenu, B YaCTHOCTU reH-
avpektop TOMCKOrO 31eKTpOMeXaHWM4YecKkoro 3aBo-
L3, YneH npasneHus Accouuaummu BbinyckHUKoB TI1Y
MBaH lMylKapeBs, BbINYCKHUKX YHUBEPCUTETA: NEPBbIN
3aM. rybepHaTopa, CerofiHg crnmkep ob6nacTHoOM AyMbl
OxcaHa Ko3nogckas, Buue-rybepHatop Mrops LLaTyp-
Hbll, ObiBlWKIA reHampekTop OAO «Tomckoe NMBOY,
HbiHe M3p Tomcka MBaH KnsnH, reHanpekTop fopHo-
XMMMYeckoro kombuHata lNetp laBpunoB u gpyrue.

Ha ceropHswHumin neHb @oHA Lenesoro kanutana TI1Y
npesbicun 16 MaH pyb6. MNepeuncnunm geHorn B GOHA
794 6naroTBOpUTENs, Cpeam KOTopbix 773 dusnye-
ckmx nuua u 21 wpuanyeckoe. CaMbiMM KPYMHBIMU
xeprtBoBatenamu cpencts B 2014 romy cranu OAO
«bank BTB» (1,5 maH py6.), Tomckuit dunman OAO
«la3npombank» (1 MnH pyb.). B ueTBepThIii pa3 BHecna
LeHbr1 B 3HAAYMeHT-GoHS lNonutexa komMnaHus «las-
npoMHedTb-Boctok»: 500 ThiC. - B 3TOM rofy, a BCero -
2 MnH py6. TakKe aKTUBHYK MOMOLLb B NMOMONHEHUM
«KONWUAKK» GOHAA OKA3bIBAKT TOMCKMUE NPEANpPUATUS:
«ToMckoe nmBo», TIM3, «ToMckraznpomreohusmkay,
«MHkoM», HIN® «Mukpan» u gpyrue. Cpean dusmue-
CKMX UL, CaMbIM KPYMHbIM XepTBoBaTeneM (GoHAa 5B-
ngetcs Bacunuii Anopeesuy Inyxux, BbinyckHuk OTO,
noyeTHbIM npodeccop, uneH Coseta noneuntenen TIY,
akagemuk PAH. C Hayana ocHoBaHMs hoHAA OH BHeC 1
M7H 241 Toic. py6. Ewe 15 yenosek exemecsiyHo nepe-
yncnstot B @oHp, uenesoro kanutana TMY 1 % csoeit
3apabotHoi nnatel. Kpome 3TOro, 3HAayMeHT-QOHA
BY3a MOMOJHSAETCS 3@ CYET Pa30BbIX MOXEPTBOBAHMUIA
COTPYAHWKOB, CTYLEHTOB M BbIMYCKHUKOB TOMCKOrO
MONUTEXHUYECKOTO YHMUBEPCUTETA.

Ceityac Mbl TONbKO B Havane MyTu W 3aKNaablBaeM oc-
HOBbI 4151 Pa3BUTUS 61AroTBOPUTENBHOCTU B YHUBEPCH-
TeTe. Hawa 3azaya, 4tobbl JOXOZ OT LLENeBOro KanuTtana
CTaN 3HaYMMOM COCTaBAAOLLEN BlofKeTa yHUBEpCUTE-
Ta. C €ro MoMoLLbio Mbl CMOXEM, K TPUMEPY, IPOdUHAH-
CMPOBATb CTPOUTENBCTBO COBPEMEHHOMO KOM(OPTHOTO
006LWEXMTHS, KOPMYCa UK e HanpaBWTb CPEACTBA Ha
3aKynKy 060pya0BaHus 4151 HAYYHbIX UCCIIEL0BAHMA.
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115" anniversary.The scholarship applicants are selected
on a competitive basis. In 2014 there were 17 winning
students (who received 14 thousand rub. each) and a
young teacher Damir Valiey, assistant at the Department
of Lasers and Lighting Engineering (his scholarship
amounted to 20 thousand rub.).

In 2014 two young scientists received 120 thousand
rub. each for the applied scientific research. These
were Elvira Ustinova, assistant at the Department
of General and Inorganic Chemistry, Institute of
High Technology Physics (project “Development of
Techniques for Detection of Noble and Rare Metals
in Gold Ore Minerals”) and Nikolai Krinitsyn, assistant

at the Department of Electronics and Automation of
Nuclear Plants, Institute of Physics and Technology
(project “Automatic Automobiles Access Control and
Accounting System Based on the Automobile Numbers
Identification Function”).

It should be noted that all processes of the TPU
Endowment Fund formation and expenditure are
transparent and open to the public as much as possible.
It is no coincidence that based upon the results of
2012-2013, the TPU Endowment Fund was ranked
among the 26 most transparent university funds of the
Russian special-purpose capital.

MOXHO CKa3aTb, YTO IHAAYMEHT-DOHA B MONHOM Mepe
Hayan BbIMOHATL CBOIO [MABHYIO Lielb — MOBbIWEHME
KayecTBa M NPeCcTUXHOCTU UHXEHEpHOro obpasoBa-
HMS. Mbl MPOAOMKMM Mcnonb30BaTh DoHA LeneBoro
KanuTana Afs nooLipeHns TanaHTIMBbLIX CTYAEHTOB,
nepcrnekTMBHbIX MpenofaBaTenei, UX MNpPOeKToB B
cepe obpasoBaHug u Hayku. Bys B nonHon mepe
OCO3HAET, YTO MMEHHO Ceiyac BOCMMUTbIBAETCS TO NO-
KONeHue BbIMyCKHWKOB, KOTOPbIE IET Yepes ABaALaTh
CMOTYT CTaTb HACTOSALMMM MELLEHaTaMKU CBOEro pof-
HOro yHuBepcuTeTa. Takoi BbIMYCKHWUK COBEPLUEHHO
MCKpeHHe ByneT epTBOBaTb AEHbIN B BY3, YTOObI Y
CNenyroLWmnx NOKONEHUI CTYAEHTOB 6binn Takue e
BO3MOXHOCTH, KaK Y Hero.

HyxHO OTMeTWTb, YTO CpencTBa, MOCTynawwume B
3HaaymeHT-doHA TIY, He nexat npocto Tak 6e3
fena. OTM [eHbrM MepefalwTcs B LOBEpUTENbHOE
ynpaBieHne B OAHY M3 KPYMHENLMX YNpaBASioLMX
KomnaHwui Poccum «la3npombaHk — YnpaBneHue ak-
TMBAaMU» U EXErogHo MpUHOCST A0XoA. o wToram
2013 rofa [JOXOA COCTaBWA OKOO OAHOMO MUIMOHA
pybneii n 6bin HanpaeneH Ha BbinaaTy «CTuneHani
npeaplayLwmx nokoaeHuit» — 258 Toic. py6., Ha rpaHTbI
Ha Hay4YHble UCCIEA0BAHNUS TPEM MOOABIM YYEHBIM —
360 TbIC., Ha CODUHAHCMPOBaHME CTPOUTENBCTBA 00-
LWeXnTUs — 297 TbiC.

Crapt akuum «CruneHaus npegpioywmx mnokone-
Hui» Bbin paH B 2011 rofy BO BpeMs Npa3aHOBaHMS
115-neTtns co HS OCHOBaHMS TOMCKOTO MONUTEXHUYE-
CKOro, C MHULMATUBOM YUpeXAeHUs TaKOW CTUNeHAUN
BbICTYNuA NpodKoM cTyaeHToB. OTOOp NpeTeHAeHTOB
Ha CTUMEHAMIO NMPOMUCXOAMT MO KOHKYPCY MyTEM WH-
TepHeT-ronocoBaHuna Ha cawvte TI1Y, yto nossongset
NpUBNEYbL K YY4aCTUIO B aKLMKW MaKCMMaNbHOE YMCI0
MONUTEXHMKOB. [1pM 3TOM 3a9BKM Ha KOHKYPC MOTyT
noaTh Kak npenofaBaTenu, Tak U Camu CTyLeHTbl. B
2014 rofy B MHTEPHET-TONI0COBAaHUM MPUHAAM Y4a-

CTWe CBblIWe 2 ThICSY CTYLEHTOB M COTPYAHMKOB BY3a.
Mobeny onepxanu 17 cTyneHToB (MM BbiNAayeHo No
14 TbIC. PY6.) M OAMH MONOLOW NpenoaBaTeNb, aCCU-
cteHT kadenps! JIMCT Jamup Banves (ero ctuneHamns
coctasuna 20 Tic. pyb.).

Ha npuknagHble HayuHble nccnenosanus B 2014 rony
[,BOe MONoApIX yyeHbix nonyunau no 120 Teicay py-
6neit. 3T0 nbBMpa YCTMHOBA, acCUCTEHT Kadenpbl
OHX M®BT (npoekT «Pa3pabotka mMeToauk onpeae-
neHns bnaropofHbIX U peaKMx MeTanoB B 3010TO-
PYLHOM MUHEPANBHOM CbIPbE») M aCCUCTEHT Kadeapbl
JAQ®Y OTW Hukonait KpuHuubiH (npoekT «Cucrema
aBTOMATMYeCKOro y4yeta M KOHTpPONs LOCTyna aBTo-
Mobunei ¢ NnomoLblo QYHKLMM pacrno3HaBaHUs aB-
TOMO6UNbHLIX HOMepoB). CoBeT noneuntenei doHaa
ybexaeH, 4YTo KOHKYPC NOCIYXMUT XOPOLIMM CTUMYIOM
AN pa3BUTMS MHHOBALMOHHOW NPOEKTHON AesiTenb-
HOCTM MonoAblX y4yeHbix TITY, HanpaBneHHoOW Ha pas-
paboTKy HOBbIX pecypcocbeperatoLmx TeEXHONOUH.

CTouT OTMeTUTb, YTO BCe npouenypbl GOpMUPOBaHUS
W pacxopoBaHus cpencts doHpa TIMY makcuMans-
HO MPO3payHbl U OTKPbITbI A5 0bLWwecTBeHHOCTH. He
cnyyaiiHo no utoram 2012-2013 rogos 3HAayMeHT-
dona TTY Bowen B 26 caMbIX NPO3payHbIX YHUBEP-
cuTeTckmx GOHAOB LieneBoro kanutana Poccuu.

— HOCTEAYATPHMEPY—
- [ABITOCYBAPCTEA -
~sanor obpamHoti cmo) mLe -

Yaor 8

Cpenali NoAApoK POAHOMY YHUBEPCUTETY - "
BHec cBoii Bknap B Oonp ueneoro kanutana TMY.
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Ez MEXOYHAPOAHbIA HAYYHbIA COBET
TOMCKOI0o NOMIMTEXHUYECKOIO YHUBEPCHUTETA

MexpayHapogHbii HayuHblii coBeT (MHC) co3paH B TMY B 2014 roay. OcHoBHble 3apaun MHC — akcnepTusa
M KOOPAMHALMA HanpaBieHWU HAy4YHO-UMHHOBALMOHHOTO Pa3sBUTUS YHUBEPCUTETA U COAENCTBME MHTEPHa-
LIMOHaNU3aLMM ero Hay4YHO-MHHOBaLMOHHOM AeATeNbHOCTU. Bepylime MMpoBbie yueHble Aal0T SKCNEPTHYHO
OLLEHKY BCEX KPYMHbIX nNpoekToB TIY, KOHCYNLTUPYIOT POCCUIACKUX YYEHBIX U NPOABUraloT 6peHa, yHuBep-
cuTeTa 3a rpaHuueii. MHC nomoraer B yCTaHOBNEHUM MEXAYHAPOAHbIX KOHTAKTOB C HAY4YHbIMU LLEEHTPaMu
M YHUBEPCUTETaMM MMUPa, @ TAKXKE B pEKPYTUHIe-npuriaweHnm 3apy6exHbiX y4eHbix, npodeccopos B TIY.

COCTAB MEXAOYHAPOOHOIO HAYYHOTO COBETA

AAH WWEXTMAH
(DAN SHECHTMAN)

lMpedcedamenv MexdyHapodHoz20 HayyHoz0 cogema TITY.

Popuncs 24 axBapsa 1941 ropa B Tenb-ABuBe. B 1966 rogy B TexHonoru-
4eckoM WHcTuTyTe M3paumng (TexHWOH) nonyumn cTeneHb Gakanaspa, B
1968 — maructpa,a B 1972 — noktopa punocodum (PhD). Begywmit npodec-
cop TexHonornyeckoro uHcTUTyTa M3pauns - Technion (Israel Institute of
Technology), npurnaweHHbli npodeccop YHuBepcuteTa wrata AitoBa (lowa
State University) (CLLA). YneH M3pannbckoii akagemMum Hayk, HaumnoHanbHowi
TexHuueckon akanemun CLLA, EBponelickoi akapemum Hayk. Jlaypeat Hobe-
NneBcKov npeMum no xuMum 3a 2011 rog «3a OTKPbITUE KBA3UKPUCTANIOBY.
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NEW STRUCTURE

INTERNATIONAL SCIENTIFIC COUNCIL

OF TOMSK POLYTECHNIC UNIVERSITY

The International Scientific Council (ISC) was established at TPU in 2014. Its main objectives include examination
and coordination of research and innovative trends in the University’s development and promotion of the
internationalization of its scientific-and-innovation activities. The world’s leading scientists provide expert
assessment of all TPU major projects of TPU, consult Russian scientists, and promote the University’s brand abroad.
The ISC assists in establishing the international contacts with research centers and universities around the world,
as well as in attracting foreign scientists and professors to TPU.

MEMBERS OF THE INTERNATIONAL SCIENTIFIC COUNCIL

DAN SHECHTMAN

Chairman of the TPU International Scientific Council.

He was born on January 24, 1941 in Tel-Aviv. In 1966 he obtained a bachelor’s degree at Israel Institute of
Technology (Technion), in 1968 - a master’s degree, and in 1972 - PhD. He is a leading professor at Israel Institute
of Technology (Technion), a visiting professor of lowa State University (the USA). He is a member of the Israel
Academy of Sciences, the US National Academy of Engineering, and the European Academy of Sciences. He is a
Nobel Laureate in Chemistry of 2011 “For the discovery of quasicrystals”

KONRAD OSTERWALDER

He was born in 1942 in Frauenfeld, Switzerland. He studied at ETH in Zurich, Swiss Federal Institute of Technology,
where he obtained a doctoral degree in theoretical physics in 1970. He is a Rector Emeritus of ETHZ, ex-rector of
United Nations University (Tokio), ex-Under-Secretary of the United Nations Organization. His research is focused
on the mathematical structure of relativistic theory of quantum fields, elementary particle physics, and statistical
mechanics. He was a visiting teacher at IHES in Bures-sur-Yvette (France), at Harvard University, University of Texas
at Austin, the Max Planck Institute for Physics in Munich, at Universita La Sapienza in Rome, at Universita di Napoli in
Naples, University of Tokyo, and the Weizmann Institute in Rehovot, Israel. He is a President of UNITECH International
(partnership of 8 European engineering universities with 25 leading internationally active companies), Chairman
of the Bologna group (the Rectors’ Conference of the Swiss Universities), a member of the Nucleo di Valutazione
(Supervisory Board) at Polytechnic University Politecnico di Milano, administrative board of the Polytechnic School of
France (Paris), Education Committee of the National Superior School of Mines of Paris, congregation of Universita della
Svizzera Italiana, President of the congregation of Darmstadt Technical University,and the head of Evaluationsverbund
Darmstadt-Kaiserslautern-Karlsruhe. He is a member of the Swiss Academy of Engineering Sciences.

HORST HIPPLER

He was born in 1946. He studied physics at Goettingen University and obtained a PhD at Swiss Federal Institute
of Technology in Lausanne (EPFL), Switzerland. He continued to work at Scientific Research Laboratory IBM in San
Jose, USA, and Goettingen University, where he obtained a doctoral degree in physical chemistry in 1988.1n 1993
he became a professor of physical chemistry at Karlsruhe Institute (now Karlsruhe Institute of Technology (KIT)).
From 2002 to 2009 he was a Rector of Karlsruhe Institute; from 2009 to 2012 - President of KIT. He was the head
of Association of leading engineering universities in Germany (TU9).
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KOHPAL OCTEPBANAEP
(KONRAD OSTERWALDER)

Pogunca B 1942 ropy B r. ®payHdenss (LWserinapus). Yunncs B TexHuye-
ckoM yHuBepcuteTe Litopuxa ( ETH Zurich), LBeiuapckom denepanbHom
TEXHOMOMMYECKOM UHCTUTYTE, rAe MOAYyYMN LOKTOPCKYK CTeneHb no Teo-
petnueckoi ¢pusnke B 1970 rogy. Imeput-pektop ETHZ, skc-pekTop YHu-
Bepcuteta OOH (Tokwmo), 3KC-3amecTuTensb reHepansHoro cekpetaps OOH.
Ero nccnenoBaHus cocpefoTodeHbl Ha MaTEMATUYECKOW CTPYKType pens-
TUBUCTCKOW TEOPUM KBAHTOBbLIX MONel, GU3MKe 3NeMEHTapHbIX YacTuL, U
cTatucTuueckon MexaHuke. MpesmpeHt UNITECH International (cotpya-
HUYEeCTBO 8 eBpONeNCKMX TEXHUYECKUX YHUBEPCUTETOB C 25 Beaywmmu
KOMMaHMAMU, AKTUBHbIX Ha MEXAYHapOAHOM YPOBHE), npeacenatenb
rpynnbl bonoHckoro npoekTa (LBeruapckas koHdbepeHuMs pekTopos),
uneH Nucleo di Valutazione (HabntogatenbHblii COBET) NOAUTEXHUYECKOTO
nHctutyTa Politecnico di Milano, agMMHMCTpaTMBHOrO coBeTa noauTex-
Huueckon wkonbl ®paHumun (Mapuxk), Komuteta no obpasoBaHuio Bbic-
Wei HalMOHaNbHOM rOpHOW WwKonbl [apmka, yHMBEPCUTETCKOrO COBETa
Universita della Svizzera Italiana, npe3naeHT yHMBEPCUTETCKOrO COBETA
TexHuueckoro yHuepcuteTa [Japmwraara u rmaea Evaluationsverbund
Darmstadt-Kaiserslautern-Karlsruhe., unen LBeiuapckoi akagemMmm Tex-
HUYECKMX HayK.

XOPCT XUNNNEP
(HORST HIPPLER)

Poguncs B 1946 roay. Mi3yyan ¢usnky B yHuBepcuTeTe TeTTUHrEHA M MO-
nyumnn crenedb PhD B MenepanbHOM NOAMTEXHMYECKOW LWKoe Jl03aHHbI
(EPFL), Leruapusa. OH npopomkun cBor paboty B HayuHo-mccnenosa-
Tenbckoi nabopatopum IBM B CaH-Xoce, CLUA, u YHuBepcuTeTe TeTTuHre-
Ha, rie NoMy4un AOKTOPCKYIO CTeneHb No Gusmyeckoi xummum B 1988 rony.
B 1993 ropy ctan npodeccopoM hu3Myeckon xuMuu B YHUBEpCHUTETE
Kapncpys (certuac TexHonoruueckuii uHctuTyT Kapncpya (KIT)). C 2002 r.
no 2009 r. 6bin pekTopoM yHuBepcuTeTa Kapncpys; 2009-2012 rr. -npe-
3upeHT KIT. Bo3rnasnan Accoumaumio BeLyLmMX TEXHUYECKUX YHUBEPCU-
TeToB B [epmanuu (TU9).

';" , MAHOPEL XOPBAT
“  (MANFRED HORVAT)

Poaunca 13 vionsa 1941 ropa. AupekTop [enaptamenTta EBponenckux u
MeX[yHapOoAHbIX NMporpaMm ABCTPUIACKOrO areHTCTBA MO MPOABUXKEHUIO
HayYHbIX UCCNefoBaHWM. YneH ynpaBnsoLWMX KOMUTETOB HECKONbKMX
nporpamMm B 061acTu Mex LlyHapoAHOro M eBpONencKoro COTpyaHMYecTBa
(Hanpumep, ESPRIT INNOVATION TMR VALUE), uneH v npepcepatenb
psaa KOMWUTETOB M paboumx rpynn no MOHWTOPUHIY U OLEHKE pasnny-
HbIX CMeLManbHbiX nporpaMm EBponenckMx paMoyHbIX MpPOrpaMMm Ha-
YYHO-TEXHONOTMYECKOro COTPYLHUYECTBA, NpeacefaTen MOHUTOPUHIO-
BOWM 3KCNepTHOM rpynnbl PaMOYHOM NporpamMmbl, MOYETHbI npodeccop
BeHckoro TexHuyeckoro yHuBepcuteTa (ABCTpUS), MOYETHbINA Npodeccop
ToMmckoro nonutexHuyeckoro yHusepcuteta ¢ 2006 rona, uneH CoseTa
noneunTenen ToMCKOro noauTexHuyeckoro yHusepcuteta ¢ 2006 roza.
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MANFRED HORVAT

He was born on June 13,1941, He is the Director of the Department of European and International Programs within
the Austrian Research Promotion Agency. He is a member of Steering Committees for a number of programs in
international and European cooperation (for example, ESPRIT INNOVATION TMR VALUE), a member and chairman of
a number of committees and working groups involved in monitoring and assessing various dedicated programs of
European Framework Programs of scientific and technological cooperation, chairman of the Monitoring Expert Group
of the Framework Program. He is a professor emeritus of Vienna University of Technology (Austria). He is a professor
emeritus of Tomsk Polytechnic University since 2006. He is a member of the TPU Board of Trustees since 2006.

EBERHARD UMBACH

He was born in 1948 in Bad Lauterberg (Federal Republic of Germany). He studied physics at Munich University
of Technology and in 1980 obtained a PhD degree with honors. In 1986 he received a doctoral degree at Munich
University of Technology. He worked as a professor at Stuttgart University from 1987 to 1993 and as a professor
at Wurzburg University from 1993 to 2007. From 2006 to 2008 he was a President of German Physical Society.
From 2007 to 2009 he acted as the Chairman of Karlsruhe Research Center. From 2009 to 2012 he was one of
the two Presidents of Karlsruhe Institute of Technology. In 2012 he became the President of the German Rectors’
Conference.

TILO BAUMBACH

He was born on 10 March, 1961. He graduated from Leipzig University in 1986.In 1990 he received a PhD degree
at Leipzig University. In 2000 he obtained a doctoral degree at Potsdam University. He is a professor of physics and
head of ANKA at Photon Institute and the Laboratory of synchrotron emission at Karlsruhe Institute of Technology.
He is highly experienced in studying neutron and X-ray methods. For many years he worked as a scientist at ILL
(Institute Laue-Langevin), ESRF (the European Synchrotron, France), and ANKA.

AJAY K. RAY

He was born on January 2,1960. He received degrees of bachelor,master,and PhD in the field of chemical machine-
building at Calcutta University (India), Indian Institute of Technology (Kanpur, India) and Minnesota University
(Minneapolis, USA). He worked at Groningen University (the Netherlands) and National University of Singapore.
He is currently a professor, head of the chair of chemical and bio-chemical engineering at the University of
Western Ontario (Canada). His research interests are related to mechanical engineering of chemical reactions
and processes, specifically, semiconducting photocatalysis, integrated reactor-separator, oscillating reactors and
modeling, imitation and multiple-objective optimization of industrial chemical processes.

ELAZAR GUTMANAS

He graduated from Leningrad Polytechnic Institute. He worked at the Institute of Solid-State Physics within the
Academy of Sciences of the USSR, investigated the mobility of dislocations and mechanisms of plastic deformation.
In 1974 he emigrated from the USSR and started his career at the chair of material science and engineering within
Israel Institute of Technology (Technion). He worked as a visiting professor and scientist at Drexel University and
the Max Planck Institute for Solid State Research (Stuttgart). He is currently a professor and Vice-President of
Technion Virtual Institute of Nano Films.
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JBEPXAPL YMBAX
(EBERHARD UMBACH)

Popwuncs B 1948 rony B ban Jlytep6epre (PPI). U3yuan dpusmky B MioHxXeH-
CKOM TeXHWU4YeckoM yHuBepcuTeTe u nonyumn PhD-cteneHb B 1980 roay
C otamnumem. Monyumn LOKTOpCKyto cTeneHb B TY MioHxeHa B 1986 roay.
Pabotan npodeccopom B yHuBepcuteTe LUtyTrapta ¢ 1987 no 1993 ropg
u npodeccopom Yuusepcuteta Bropubypra ¢ 1993 no 2007 roz. C 2006
no 2008 ron - npe3uaeHT Hemewkoro dpusmnyeckoro obuiecrsa. C 2007 no
2009 rop, - npencenatens Viccnenoatenbckoro LeHTpa Kapncpya. C 2009
no 2012 roz - oAuH U3 ABYX NPe3nAeHTOB TeXHOMOMMYECKOro MHCTUTYTA
Kapncpya. B 2012 ropy - npe3unzeHT KoHpepeHLMM HEMELKUX pEKTOPOB.

TUN10 BAYMBAX
(TILO BAUMBACH)

Poouncsa 10 mapta 1961 roga. OkoHunn B 1986 ropy Jlednuurckuit yHu-
BepcuTeT. B 1990 rogy nonyumnn creneHb PhD B YHuBepcuteTe Jlennuura.
B 2000 ropy mokTopckyto cTeneHb B YHuBepcuteTe [oTcaama. MNpodec-
cop ¢usmkm u pykosoautens ANKA B MHcTutyTe hotoHa m nabopatopumu
CUHXPOTPOHHOTO M3/yyeHnst B TexHonormyeckom uHctutyte Kapncpya.
MMeeT 0BWMPHbINA OMbIT B U3y4YEHUN HEMTPOHHBIX U PEHTTEHOBCKMX Me-
TonoB. Pabotan yueHbiM B ILL (MHcTuTyT Jlaya JlanxeseHa), ESRF (The
EuropeanSynchrotron, ®panuus) n ANKA B Te4eHne MHOTMX NeT.

ALXXAN POU
(AJAY K. RAY)

Popuncs 2 suBaps 1960 rona. CreneHb 6akanaspa, Maructpa u PhD B 06-
NaCT! XMMUYECKOro MaLLUMHOCTPOeHMs nonyumn B YHueepcuteTe KanbkyT-
ol (MHAMS), IHAMIACKOM TexHonormyeckoM uHctutytae (Kaunyp, MHaus) n
YnuBepcutete MuHHecoTbl (MunHeanonumc, CLUA). Pabotan B YHuBepcuteTe
[poHuHreHa (Huoepnanasl) v B HaumoHanbHOM yHuBepcuTeTe CuHranypa. B
HacTosiLLee BpeMsi npodeccop, 3aBeaytoLLmii Kadenpoi XuMmMieckown 1 buo-
XUMUYECKOM TexHonorum Yuueepcuteta 3anagHoro OHtapmo (University of
Westem Ontario), KaHapga. MiccnenoBatenbckue MHTEpeCh! Nexart B 061actu
MaLUMHOCTPOEHMS XMMUYECKMX PeaKLMiA M NPOLEeCCoB, B YaCTHOCTU Nony-
MPOBOAHMKOBOTO (DOTOKATaNM3a, MHTErPUPOBAHHOTO peakTopa-cenaparopa,
konebaTeNbHbIX peakTOpPOB M MOLENMPOBAHMS, UMUTALIMM U MHOTOLIENIEBON
ONTUMM3ALIMM MPOMBILLIEHHBIX XMMUYECKMX NPOLLECCOB.

SNTA3AP I'YTMAHAC
(ELAZAR GUTMANAS)

Poouncsa 28 oktabps 1939 ropa. OKoHUMN JIEHUMHTPAACKUIA NONUTEXHU-
ueckui MHCTUTYT. PaboTan B MHCTUTYTE GM3nku TBEpAOro Tena Akagemmm
Hayk CCCP, uccnenoBan noaBMXHOCTb AMCNOKALMIA M MEXAHW3MbI NNACTH-
ueckon gedopmaumu. B 1974 rony smurpuposan u3z CCCP u Havan pabo-
TaTb Ha KadeLpe MaTepuanoBefeHUs U UHXEeHepun TeXHONOrMYeckoro
uHcTutyTa M3pamns (TexHuoH). Pabotan npurnaleHHbIM npodeccopom
u yyeHbIM B yHuBepcuTeTe Drexel University, MHCTUTYTe uccnenoBaHmii
TBepnoro Tena Makca lNnawnka (WryTrapr). B HacToswee Bpems npodec-
Cop, BULe-Npe3naeHT BupTyanbHOro MHCTUTYTA HAHOMNEHOK TeXHUOHa.
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HABNIOOATE/IbHbIA COBET TOMCKOTO

NMONMUTEXHUYECKOIO YHUBEPCUTETA

Ha6niopatenbHblit coBeT ABNSETCA OAHUM U3 OpraHoB ynpaeJjieHUs By30M. OH paccMaTpuBaeT NpenJsjioXXeHua
0 BHECEHUM U3MEHEHMUI B YcTaB YHUBEpCUTETA, 00 OTKPbITUX U 3aKPbITUU €ro npeacraBuTeNnbCTB, 0 COBEpLUE-
HUU KPYNHDbIX CAENOK, YTBEPXAAET NPOEKT NJjiaHa ¢MHaHCOBO-XO3HﬁCTBeHHOﬁ AeATesIbHOCTU By3a, NpOoBOAUT
ayauTt rogoBoM 6yxranTepCKoi'1 OTYETHOCTU UT. A, a TaKXKe AaeT peKoMeHaauum no Ctpaterm4yeCKkMm Bonpocam.

Cpok nonHomouuit HabniopgarenbHoro coseta TIY coctaBnsert 5 nert. «B coctaB HabnioparenbHoro coee-
Ta YHUBEpCUTETa BXOASAT NpeAcTaBUTENU yupeauTens, npeactaBuTeNlM UCNONHUTENbHbIX OPraHoB rocyaap-
CTBEHHOWM BNacTU MU NpeacTaBUTeNIM OpraHOB MECTHOrO CaMOYNpPaB/ieHUsl, HA KOTOpble BO3JIOXXEHO ynpas-
NeHWe roCyAapCTBEHHbIM UM MYHULMMANAbHbIM UMYLLECTBOM, U NPEACTaBUTENIN O6LLECTBEHHOCTH, B TOM
uucie UL, UMEILLME 3aCNyrU U AOCTUKEHUS B cepe 06pa3oBaHUs U HAyKU», — FOBOPUTCSA B YcTaBe By3a.

Ynenbl HabnopatenbHoro coBeta HasHaueHbl lpukasom MuHucTepcTBa 06pa3oBaHuMsa M Hayku Poccum
N2 679 ot 20 uoHs 2014 ropa B cooTBeTCcTBUM €O cTaTheit 10 MepepanbHOro 3akoHa «06 aBTOHOMHbIX
YUpEeXAEeHUAX» U Ha OCHOBaHUM pelueHus YueHoro coseta TIMY ot 30 maa 2014 roga.

COCTAB HABNMIOOATE/IbHOTO COBETATIY

XXBAYKWH CEPTEA AHATOJIbEBMY

2ybeprHamop Tomckoli o6nacmu, npedcedamens HabnrodamensHozo cosema

Poauncsa 20 sHBaps 1957 ropa B MNepmu. B 1979 roy okoHumnn TioMeHCKumi
MHXXEHEePHO-CTPOUTENbHbINA MHCTUTYT, CNeLManbHOCTb — «MPOMBbILIEHHOE
M TpaXaaHCKoe CTpOoWTeNbCTBO». PaboTan Ha MHXEHEPHbIX U PyKOBOAS-
WMX LO/MKHOCTAX Ha NPeAnpUSTUAX HEPTSHOWM U ra3oBOW MPOMbILLEH-
Hoctu. B 2012 rogy no npencraenenumto MpesunaenHta Poccuiickon ®epe-
pauuu 6bin HageneH NonHoMoumsaMK rybepHaTopa ToMCKoW 0bnacTy.

ACEEB AIEKCAHAP NEOHUAO0BUY

npedcedamens Cubupckozo omdeneHus Poccuiickoli akademuu HayK

Poauncs 24 ceHta6psa 1946 rona B YnaH-Yao3. OkoHunn dusnyeckuit da-
KynbteT HOBOCMBMPCKOro rocyiapcTBeHHOro yHuBepcuteta (1968). Lok-
TOp (M3MKO-MaTeMaTUUECKMX HayK, uneH-koppecnoHaeHT PAH (2000),
akagemuk PAH (2006), npencenatens Cubupckoro otaeneHus PAH (c
2008 roza). Buue-npesnpeHT PAH, uneH cekumMm HaHOTEXHONOTUIA OTae-
NEHUS HAHOTEXHONOIUI U MHPOPMALIMOHHBIX TexHonoruii PAH.

BAMOANN CEPTEN AHATOJIbEBUY

3amecmumesib npopekmopa no Hay4Holi pabome u uHHosayusam TITY

Poauncsa 19 mas 1984 rona. OKoHUMA C OTAIMUMEM PU3MKO-TEXHUYECKUIA
dakynbteT Tomckoro nonutexHuyeckoro yHusepcuteta B 2001 rogy. Ka-
AMAAT TEXHUYECKMX HayK, JOLEHT kadenpbl 31EKTPOHUKM U aBTOMATUKM
bU3nYeCcKMX yCTaHOBOK.
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FAIMBEEB CEPFEW CEPTEEBMY

dupexmop Lienmpa «CUBYP TexHonozuu» 000 «CUBYP»

Poguncsa 30 masg 1974 roga. B 1997 rony okoHumn KasaHckuii rocypap-
CTBEHHbI TEXHONOMMYECKMIA YHMBEPCUTET NO CMeLManbHOCTU «XUMUYe-
CKasi TEXHO/OMMS BbICOKOMOEKYNSAPHbIX COEAMHEHMIA». [IOKTOp TeXHuYe-
CKMX HayK.

XXYYKOB AJIEKCAHAP MBAHOBMUY

cekpemape HabnrodamenbHozo cosema,
3amecmumens nepeo2o npopekmopa TITY

Pogwnncsa 20 okta6ps 1970 roga B bawkvpun. B 1995 rogy okoHunn da-
KyNbTeT aBTOMATUKM U 3NEKTPOIHepreTUkn TOMCKOrO MOAUTEXHUYECKOTO
yHuBepcuTeTa. KaHanaaT TEXHUMYECKMX HayK.

NMEPWYKOB BAYECJ/IAB AIEKCAHAPOBUY

3amecmumens 2eHepanbHoz0 dupekmopa - dupekmop baoka no ynpaeneHuro
UHHOBAUUAMU 20CYOapCMeeHHOIl Kopnopauuu no amomHoli 3Hepauu «Pocamom»

Pogwmncsa 20 mas 1958 ropa B c. Mariutka KycuHckoro parioHa YensbuH-
ckovi obnactn. B 1980 romy oKoHUYMN MeXaHUKO-MaTeMaTUYeckuii hakyb-
TeT MI'Y. [lokTOp TexHM4Yeckux Hayk, npodeccop kadeapbl SKOHOMUKU U
ynpasneHus B HedTerasoBoM komnnekce [0CyAapCTBEHHOIO YHUBEpPCHUTE-
Ta ynpasnenus (MYY).

MOBAJIKO AIEKCAHAP BOPUCOBUY

3amecmumens MuHucmpa o6pazosanus u Hayku Poccutickoii @edepayuu

Poounca 6 mas 1970 roga B r. Jllobepubl MockoBckoi obnactn. OKoHumn
B 1992 rony MockoBCKMI aBUALMOHHBIA MHCTUTYT nM. C. OpaKoHMKmA3e.
Ynen HabniopatenbHoro coBeTa denepanbHOr0 rocyaapCcTBEHHOMO aBTo-
HOMHOrO 06pa30BaTeNbHOrO yYpexAeHUs BbiCLEro NpodeccUoHaNbHOro
06pa3oBaHMs «MOCKOBCKMIA (U3MKO-TEXHUYECKMIA WMHCTUTYT (rocyaap-
CTBEHHbIN YHUBEpCUTET)», uneH MNoneuntenbckoro coBeta ®onaa CkonkoBso.

COBOJIEB AIEKCAHAP BOPUCOBUY

dupexmop [JenapmameHma 20cy0apcmeeHHOU NoUMUKU 8 cgepe 8biclue20
o06pasoeanus Muxo6pHayku Poccuu

Poauncs 1 centabpsa 1955 ropa B n. bane3unHo banesnHckoro paiioHa Ya-
mypTckor ACCP. OkoHumn YpanbCkuin MOAUTEXHUYECKMI MHCTUTYT B 1978
rofy, KBanudukaums — «uHxernep-usmk». loktop Gusmko-matemMaTmye-
CKMX HayK.
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THE SUPERVISORY BOARD

OF TOMSK POLYTECHNIC UNIVERSITY

The Supervisory Board is one of the University government bodies. It examines the proposals on introducing changes
into the University’s Charter, opening and closing its representative offices, settlement of large transactions, and
approves the draft plan of the University’s financial and economic activities, performs the audit of the annual
financial statements, as well as provides recommendations on strategic issues.

The term of the TPU Supervisory Board amounts to 5 years.

TPU SUPERVISORY BOARD MEMBERS

SERGEY ZHVACHKIN

Governor of Tomsk region, Chairman of the Supervisory Board

He was born on January 20, 1957 in Perm. In 1979 he graduated from Tyumen Engineering and Construction
Institute with a specialization in industrial and civil construction. He was employed at engineering and managing
positions at the enterprises of oil and gas industry. In 2012, as advised by the President of the Russian Federation,
he was appointed at the position of the Governor of Tomsk region.

ALEXANDER ASEEV

Chairman of the Siberian Branch of the Russian Academy of Sciences

He was born on September 24, 1946 in Ulan-Ude. He graduated from the Department of Physics at Novosibirsk State
University (1968).Doctor of Physico-mathematical Sciences, corresponding member of the Russian Academy of Sciences
(2000), academician of the Russian Academy of Sciences (2006), Chairman of the Siberian Branch of the Russian
Academy of Sciences (since 2008). Vice-president of the Russian Academy of Sciences, member of the Nanotechnology
Panel within the Department of Nanotechnology and Information Technology of the Russian Academy of Sciences.

SERGEY BAIDALI

TPU Deputy Vice-Rector for Research and Innovations

He was born on May 19, 1984 He graduated with honors from the TPU Department of Physics and Technology
in 2001. He is a Candidate of Technical Sciences, associated professor at the Department of Electronics and
Automation of Physical Facilities.

SERGEY GALIBEEV
Head of the JSC “SIBUR” Center “SIBUR Technologies”

He was born on May 30,1974.1n 1997 he graduated from Kazan State Technological University with a specialization
in chemical engineering of high-molecular compounds. He is a Doctor of Technical Sciences.

ALEXANDER I.ZHUCHKOV

Secretary of the TPU Supervisory Board, TPU Deputy First Vice-Rector

He was born on October, 20,1970 in Bashkiria. In 1995 he graduated from the TPU Department of Automatics and
Electrical Power Engineering. He is a Candidate of Technical Sciences.

119



| 1 L
I!I Ne 20 2015 TOMCKI MOMUTEXHUK

®PYMUH UCAK OABNOOBUY

HayyHblli pykoeodumenb MHcmumyma o6pasoeanus HauuoHansHozo ucce-
doeamenbckoz0 yHuUsepcumema «Bbiclas WKoAa 3KOHOMUKU»

Popgunca 8 okTabps 1957 roga. OkoHuMn matemartuuyeckuii dakynbteT
KpacHosipckoro rocyaapcteeHHoro yHusepcuteta B 1979 ropy. [loktop
negarornyeckmux Hayk, npodeccop. CoBeTHMK MuHmUCTpa 06pa3oBaHus u
Haykn P®. YneH SkcneptHoro coseta npw [MpaButensctee Poccuiickoin
@depepaunm.

XOMSAKOB CEPTEA ®EOOPOBMY

3amecmumens npedcedamens npaseHus - 2eHepanbHelii oupekmop Cyx6eoi
kopnopamueHroii 3awumesl OAO «[aznpom:»

Poauncs 10 pexkabpsa 1953 rona B r. CoptaBana Kapenbckoit ACCP.B 1976
rofly OKOHUMN JIEHWHrPaACKUIA INEKTPOTEXHUUECKMI UHCTUTYT. KaHamnaat
3KOHOMMYECKMX HayK.

IWWYKMHA MAPUHA IOPbEBHA

pyKoeodumeﬂb meppumopuaibHo2o ynpaejieHusa (Dedepaanoeo aeeHmcmea
no ynpaeJjieHuto zocydapcmeeHHblM umyuwecmesom e Tomckoli o6nacmu

Popunace B 1957 ropy B AMypckoii obnactn. B 1979 rogy okoHuuna Tom-
CKWW MHCTUTYT aBTOMATU3MPOBAHHbIX CMCTEM YMPaBNEHUs U PaaMOo3NeK-
TPOHUKM. [ocynapcTBeHHbIN coBeTHUK Poccuiickon @epepauum 3 knacca.
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VIACHESLAV PERSHUKOV

Deputy CEO for Innovation Management at State Corporation for Nuclear Energy ROSATOM

He was born on May 20, 1958 in Magnitka, Chelyabinsk region. In 1980 he graduated from the Department of
Mechanics and Mathematics at Moscow State University. He is Doctor of Technical Sciences, Professor at the
Department of Economics and Management at the Oil-and-Gas Complex at the State University of Management.

ALEXANDER POVALKO

Deputy Minister of Education and Science of the Russian Federation

He was born on May 6,1970 in Lubertsy, Moscow region.In 1992 he graduated from Moscow Aeronautical Institute
named after S.Ordzhonikidze.He is a member of the Supervisory Board of the Federal State Autonomous Educational
Institution of Higher Professional Education “Moscow Institute of Physics and Technology (State University)”and a
member of the Skolkovo Foundation Board of Trustees

ALEXANDER SOBOLEV

Director of the Department of State Policy in the field of the Higher Education at the Ministry of Education and Science
of the Russian Federation

He was born on September 1, 1955 in Balezino, Udmurt Autonomous Soviet Socialist Republic. He graduated
from Ural Polytechnic Institute in 1978 with a specialization of an engineer-physicist. He is a Doctor of Physico-
mathematical Sciences.

ISAK FRUMIN

Research Manager at the Institute of Education within National Research University “Higher School of Economics”

He was born on October, 8,1957.He graduated from the Department of Mathematics at Krasnoyarsk State University
in 1979.He is a Doctor of Pedagogical Sciences, professor. Advisor of the Minister of Education and Science of the
Russian Federation. Member of the Expert Council at the Government of the Russian Federation.

SERGEY KHOMYAKOQOV
JSC“GAZPROM” Deputy Chairman of the Board, Director General of the Corporate Veil Office

He was born on December 10, 1953 in Sortavala, Karelian Autonomous Soviet Socialist Republic. In 1976 he
graduated from Leningrad Electrotechnical Institute. He is a Candidate of Sciences in Economics.

MARINA SCHUKINA

Head of the Regional Department of the Federal Agency for State-Owned Property Management in Tomsk region

She was born in 1957 in the Amur Region. In 1979 she graduated from Tomsk Institute of Automated Control and
Radioelectronic Systems. Class 3 State Advisor of the Russian Federation.
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HOBbIE HASHAYEHWA

\ /|

X srorraous

HOpwuit Cepreesuny poauncs 29 utons 1978 rona B ropoae
Ycrb-KameHoropcke. B 1995 roay ¢ omiMymem okoHumn
cpenHioto wkony um. .M. Kapbbiwesa B BoctouHo-Ka-
3axcTaHckov obnactu, 8 2000 rogy ¢ 0TIMUYMEM OKOHUM
(akynbTeT aBTOMATUKM U 31EKTPOMEXaHUKM TOMCKOro
MOSUTEXHUYECKOTO YHMBEPCUTETA (CMELMaNnbHOCTb  —
«INeKTPONpMBOA M aBTOMATHUKA NMPOMBILLIEHHBIX YCTa-
HOBOK M TEXHOIOTMYECKMX KOMIIEKCOBY).

C 2000 no 2003 ron obyuyancs B acnupaHType TIY no
CNewuuanbHOCTU «INEeKTPOMEXaHMKa U 3NeKTpUYeckue
annapartbl» Mo Hay4YHbIM PYKOBOACTBOM npodecco-
pos P.®. beknwesa u C.M. KaunHa. 26 nekabps 2003
ropa 3alWuTuA KanHAMAaTckyl aucceptaumio «llpo-
rpaMMHO-annapaTHble CpeacTBa OLEHKM KOMMyTa-
LIMOHHOM HanpsBKEHHOCTM KOMMEKTOPHbBIX 3NeKTpU-
yeckux MawuH» B TIY. B 2001 rogy B TMY nonyunn
AMNAOM C OT/IMYMEM MO CNeLnanbHOCTU «3KOHOMMKA U

IOPUIA BOPOBMKOB

npopexkmop no o6pasosamesnsHoii desmenbHocmu, d. m. H., npogpeccop

\:El Mpukasom pekropa N2 10627 ot 29 aBrycta 2014 ropa Ha BOMX-
HOCTb NpOpeKTOpa No 06pasoBaTe/ibHOM AeATeNbHOCTU Ha3HauyeH KOpwuii
CepreeBuy bopoBukos.

yrnpasneHue Ha NpeanpuaTMm» (BTOpoe Bbicliee 06pa-
30BaHue). B 2008 ropy HOputo Cepreesuyy 6bino npw-
CBOEHO Yy4yeHOe 3BaHwue foueHTa. OH NoaroToBMA AByX
KaHAMAATOB TexHMUYeckmx Hayk (2008 u 2010 rr.).

B 2014 r. 3awmTmn [OKTOPCKYH AuccepTauumio («Mynb-
TUNPOLLECCOPHAs MOAENUPYIOLLAs CUCTEMA peanbHOro
BPEMEHW 3N1EKTPO3IHEPrETUYECKUX CMCTEM C aKTUBHO-
afanTUBHbIMK CceTsMU»). PaboTaeT B TOMCKOM monu-
TEXHMYECKOM YHMBEpPCUTETE C MOMEHTAa ero OKOHYa-
Hug. Mpowen nyTb OT TeXHMKa 8-ro paspsaa Kadenpbl
3NeKTPONpPMBOAA M aBTOMATM3aLMM MPOMbILWNEHHBIX
YCTaHOBOK [10 NPOPEKTOpa-AMPEKTOpa JHepreTMyecko-
ro MHCTUTYTA.

.,
(-‘. HAYYHAA OEATENBHOCTb

Obnactb ero Hay4HbIX MHTEPECOB: MOAENUPOBAHME
SNIEKTPO3HEPIETUHECKUX CUCTEM. OH dBTOp M COaBTOp
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X srorrAoug

AnekcaHap Hukonaesuy poouncst 14 mas 1977 roga B
ropoge buiicke AnTaiickoro kpas. B 2000 rogy okoH-
4nn TOMCKMI NONUTEXHUYECKUIA YHUBEPCUTET MO Cre-
LUMaNbHOCTU «XMMMYECKas TEXHOMOTUS MaTepuanoB
coBpeMeHHo 3HepreTuku». B 2003 ropy 3awmTun
[IMCCepTaLMI0 Ha COMCKaHWE YYeHOW CTeneHu KaHau-
[laTa TEXHWYECKMX HayK Ha TeMy «PaspaboTka 3am-
KHYTOro GTOPMAHOrO LUMKAA NOMYYEHUS U YTUIU3ALMM
KepaMuKK 13 auokcuaa umpkonusy. B 2007 rony emy
NMPUCBOEHO YYeHoe 3BaHWe LOLEeHTa Kadeapbl XMMU-
4ecKon TexHonoruun penkux anementos. B 2008 rogy
3aLUMTUA LMCCePTaLMI0 HA COUCKAHWUE YYEHOM CTeneHn

X srorraoug

Anppeint CepreeBuu poguncs 20 anpens 1977 ropa B
ropoge ToMCKe B CEMbe BOEHHOTO.

B 2001 rooy okoHYMN ucTopUyeckuii GakynbteT ToM-
CKOr0 TrOCY[apCTBEHHOTO YHUBEPCWTETA, Y4MNCH B
acnupanTtype TITY, B 2009 rogy npolwen npodeccu-
OHa/IbHYIO MEpenoAroToBKy B TOMCKOM NMOMUTEXHMYE-
CKOM YHUBEPCUTETE MO HANPaBNEHUK «IKOHOMMKA U
ynpaBfneHne Ha npepnpuatuax HedTSHOM M razoBoM
MPOMBILLNEHHOCTUY. [10C/Ie OKOHYaHWUS YHUBEPCUTETA
TPYAMNCS Meaarorom, pyKOBOLMTENEM areHTCTBa, pa-
6otan B kayectBe 6usHec-TpeHepa, B 2007 roay 6bin
npuHAT Ha paboty B OAO «TomckHUMNHedTb» Bepy-
MM MHXEHEPOM MO ynpaBaeHnio nepcoHanom. Mpo-
Len NyTb 40 PYKOBOAUTENS KapOBOW CNyXXObl NPOEKT-

109 Hayy4HbIX ¥ yuebHO-MeToAMYECKMX PaboT, B T. 4. 7 y4ebHbIX MOCOOMii 1
11 naTeHTOB Ha M306peTeHusI.

ANEKCAHAOP AbAYEHKO
npopekmop no Hay4Hoii paome u UHHO8AUUAM, 0. M. H., npogeccop
\:Zl Mpukasom pekropa N2 11185 ot 12 ceHta6psa 2014 roga Ha BoMK-

HOCTb NMPOPEKTOpa MO Hay4yHO! paboTe U MHHOBALMAM HasHaueH Anek-
caHap Hukonaesuu [bsueHko.

LOOKTOpa TEXHUYECKUX HAaYK Ha TEMY «(DTODOBMMOHI/IVI-
Hag TeXHON0orua nepepa60TKM MWUHEPA/IbHOTO CbIpbA».

®,
& HAYUHAS NEATEBHOCTb

Paboraer npodeccopom TI1Y, uutaer Kypc nekuui
«TexHonorus s4epHoOro Tonameay. Ero ocHoBHblE Ha-
YUYHble HampaBliEHWS: XMMUYECKas TEXHONOrMs nepe-
paboTKM TUTAH-LMPKOHWEBOrO CbIpbsl, TEXHOMOTUS
6epunnus, pTopuLHble TexHoNoruu. AnekcaHap Huko-
naesuy — aBtop 6onee 100 HayuHbIX TpyAoB, Cpeam
HUX 22 naTeHTa Ha m3obpeTeHus. Mop ero pykoBoza-
CTBOM 3aLUMLLEHbl TPU KAaHAMLATCKUX AUCCEPTALLUM.

AHLPEN NATbILLEB

npopekmop no nepcoHany

\El Mpukasom pekTopa B ynpaBneH1WU By30M BBEAEHA HOBasi AOMKHOCTb —
npopekTop no nepcoHany. Ee 3aHan AHapeit Cepreesuy Jlatbiwes.

HOro MHCTWUTYTA, KypUpOoBan 1 pa3pabaTtbiBan NpoeKTb,
CBSI3aHHblE KaK C HeMmOCPeACTBEHHOW AEeATeNbHOCTbIO
«ToMcKHUMNHedTb», Tak M HanpaBfieHHble Ha pas-
BMTME MHHOBALMOHHOMO M HAYYHOrO NOTEHLMANa BbiC-
e wkonbl ToMcKoW obnacTu.

®,
C& POGECCMOHANBHAS NEATE/IBHOCTb

Mpu yuactun AHppes CepreeBuuya coBMecTHO C LleH-
TpoM npodeccMoHanbHOW NepenofroToBKM crnewuma-
NUCTOB HedTerazoBoro aena TIY Bbiin OpraHM30BaHbI
3KCK/1H03MBHbIE Y4eOHble NporpamMMbl 415 Nepenoaro-
TOBKM HEPTSHbIX MHXEHEePOB-MPOEKTUPOBLLUKOB.

CoBMecTHO ¢ MHCTUTYTOM NpupoaHbiX pecypcos TIMY
Anppeit CepreeBuy yyacTBoBan B peanusaumu B Tom-
CKOM MOAMUTEXHUYECKOM YHUBEPCUTETE MPOrpammbl
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TOMCKMIV NOJIMTEXHUK

LlesleBOM Marncrepckom moarotoeku «lpoektuposa-
HUe 06bekToB 00YCTPOMCTBA HEMTAHbIX U ra30BbIX
MECTOPOXAEHUM».

OnHoBpeMeHHO AHfpeii CepreeBuy BeN aKTUBHYHO Ha-
YYHY0 paboTy, BbICTYNWUA C LOKNaAaMKU U nybavkaum-
SIMU B KPYMHbIX MEXAYHAPOAHbIX OTPaCcieBbIX U Npo-
eccroHanbHbIX KOHdepeHLUaX.

Cdepa ero npodeccnoHanbHbix MHTEpecoB: HR, oueH-
Ka mepcoHana, cTpaTternyeckoe ynpasieHue, ynpas-
NleHWe NpoeKTaMu, yrnpaBNeHne 3HaHUAMU, MOBbILLE-

& BMOTPADNUA

Poouncsa 13 pekabps 1971 ropa B ropoge Anmanbik
TawkeHTckow obnactn. B 1988 roay, no okoH4yaHuu
CpenHen LWKonbl, ObiN 3aYMUCNeH CTYAEHTOM Ha Gu3n-
Ko-maTemaTuyeckun akynbteT ToMCKOro rocygap-
CTBEHHOTO MeAarorn4yeckoro MHCTUTYTA.

B 1994 rony okoHuMn obyyeHue M NOAYYUN AWUMIOM
Mo CNeLManbHOCTU Ky4YuTeNb MaTeMaTUKK, PU3MKK», B
3TOM e rogy u3bpaH npeaceparenem Npodcoto3Hoin
opraHusauum ctygeHTos TITTY.

B 1996 rogy Ha3Ha4eH Ha JOMKHOCTb HavanbHuKa OT-
[lena no genam Monoaexu M3pum ropoaa ToMcka.

C 1996 no 2008 rop, pabotan B LOMKHOCTM Mpence-
natens Komuteta no genam MOoLexXu, npeacenatens
Komuteta no dusmueckon Kynstype, CnopTy U MOno-
LEXHOM NOoNUTHKE aflMMHUCTPaLMK roposa ToMcka.

Hue 3hdEeKTUBHOCTU, COBPEMEHHbIE CUCTEMbI ONNaThl
Tpy4a v MOTMBALMKM NepcoHana, NpoeKTbl MO OLEHKe
nepcoHana M MNOCTPOEHUI0 CUCTEMbI KOMMETEHLMHN,
pa3paboTka 6U3HeC-CUMyNALMiA, BeAeHUE TPEHUHIOB
M peanu3aums ydyebHbIX nporpamm: «YnpasneHue
npoekTaMM Ha OCHOBE MeXAYHAapOAHbIX CTaHaap-
TOB», «HaBblkM 3HEKTUBHLIX BbICTYNAEHWUNA U npe-
3eHTauUMm», « TaMM-MeHeoKMEHT», «HaBbIKM MPUHATUS
yNpaBNeHYeCKUX pelleHuit», «CucteMHoe Mbllune-
Hue», «KIPdeKTMBHAs KOMMYHMUKALMS B A€N0BOM B3a-
MMOAENCTBUMY», «[10CTpOeHMe CUCTEMbI YNpaBAeHMs
nepcoHanoM».

OAMUTPUIA COH

npopekmop no gocnumamessHoii U coyuansHoli paéome

.’:-‘E' Mpukasom pektopa N2 15730 ot 16 aekabpsa 2014 roaa Ha JoOMK-
HOCTb MPOPEKTopa Mo BOCNMUTATENbHOM U couManbHoM pabote TIY Ha-
3HaueH Omutpuit BuccapmoHosuu CoH.

C 2008 no 2011 ron pabotan B AOMKHOCTM 3aMECTU-
Tens AMPEKTOpa, a Mo3AHee — AupekTopa MexayHa-
POAHOrO KyNnbTYpHOro LeHTtpa TITY.

Cwmapra 2011 ropa no gekabpb 2014 roga - 3amecTu-
Tenb NPOPEKTOpPa MO aLlMUHUCTPATUBHO-XO3SMCTBEH-
HOWM 1 coumanbHoi pabote TITY.

C nekabps 2014 ropa Ha3HaYeH NPOPEKTOPOM MO BOC-
NUTATENbHOM M couManbHoM paboTe.

K HATPALbI:

3HaK oTmumns «loyeTHbIM paboTHUK Chepbl MONOLEX-
HOM NoNUTUKK»; BnarogapHoCcT MuHUCTepCTBa 06pa-
30BaHMs U Haykn P®; noyeTHble rpaMoThl rybepHaTo-
pa Tomcko 0bnactu, Mapa roposa ToMcka.
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X srorrAoug

Banepuit Muxaiinosuy poagunca 3 uwona 1974 ropa B
ropoge JlennHck-Ky3sneukuii Kemeposckoi obnactu.
B 1998 ropy okoHunn Ky3bacckuit rocyAapCTBEHHbIN
TEXHUYECKMIA YHUBEPCUTET MO CMELMANBHOCTU «3NeK-
TPOMPMBOL U aBTOMATMKa NPOMbILLNEHHbIX YCTAaHOBOK
U TexHonmormyeckmnx komnnekcos». B 1999 roay nocry-
nuA B acnMpaHTypy o4yHoro otaeneHuns KyslTY, koto-
pyto ycnewHo okoHunn u B 2003 rofy 3alwimtin auc-
CepTaumio Ha COMCKaHWE yYeHoW CTeneHn kaHauaaTta
TEXHMYECKMX HayK Ha TeMy «OnepaTMBHasi OLEHKa
napaMeTpoB M COCTOSIHWUS aCMHXPOHHbIX ABUraTenei
B COCTaBe perynupyemoro snektponpusoga». B 2009
rofy npu Ky36acckoM rocyAapCTBEHHOM TEXHUYECKOM
yHMBEpCHUTETE 3aLMTUN AMUCCEPTALIMIO HA COMCKaHMe
YYEHOI CTeNeHU AOKTOpa TEXHUYECKUX HAaYK Ha TeMy
«YnpaBneHue OMHAMWUYECKUM COCTOSHMEM 3MeKTpo-
NpUBOLOB TOPHbIX MaluHy». Pabotan B Kysbacckom
rocynapCTBeHHOM TEXHWUYECKOM yHMBEpCUTETE C MO-
MEeHTa ero okoHuaHus. B 1998-1999 rr. — accucreHT

BAJIEPUW 3ABbANIOB

odupekmop Hepzemuyecko20 UHCMuUMmyma, 0. m. H., 00ueHm

:El Mpukasom pexmopa N° 10832 om 01 cenmsabps 2014 200a Ha dom-
Hocmb Oupekmopa JHepaemuyecko20 UHCMUmyma HasHaveH Banepuii Mu-
xaiinosuy 3ageanos.

Kadenpbl anekTponpueoaa 1 asToMatuzaumu. C 2002
roga — CTapLiMii npenogaBaTenb 3TOM xe Kadeapsbl, a
¢ 2003 r. — poueHt. B 2004-2008 rr. — 3amecTutenb
3aBenytolero kadenpor 3NeKTponpuBofa M aBTO-
MaTW3aLuu, 3aTeM BCTYNWUA B AOMKHOCTb 3aBefyLlero
kadenpon. 2012 r. — pupekTop MHCTUTYTA 3HEpreTy-
ku Ky3ITY. 2013 . — npopekTop no yyebHol pabote
Kysl'TV.

®,
& HAYUHAS NEATEBHOCTb

OcHOBHble Hay4YHble HANPaBIEHUS: yNpaBieHne npo-
LLeCCOM  3MIeKTPOMEXAHMYECKOro  npeobpa3oBaHus
3Hepruu; uaeHTMdUKaLMsa NapaMeTpoB U COCTOSHUS
3NEeKTPONPUBOAOB; CHUXEHUE AMHAMUYECKMX Harpy-
30K B MEXaHMYeCKMX nepefayax CpefLcTBaMu perynu-
pyemoro 3nekTponpueofa. [penofgaeT AMCLUMNNUHDI:
«Teopusi 3NEKTPONPUBOAA» U «INEKTPUUECKMIA MpU-
Boa». ABTop 6onee 90 HayuHbIx paboT, B TOM uucne
0[HOM MOHOrpadumM 1 Tpex NaTEHTOB Ha U306peTeHue.
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NMPEMUA NMPABUTEJIbCTBA P®

FPUHEMAEP Bsuecnae BuktopoBuu - gedyujuii npoepamMmmucm Hay4yHo-y4ebHo20 ueHmpa «Xoto3-TI1Y»
UHcmumyma kubepHemuku

HAKOPSAKOB Bnagumup EnndepbeBuy - npogeccop kagpedpsi 6000p00HOL 3Hep2emuKU U Naa3MeHHbIX
mexHonouli PU3UKO-MexHUYecKko20 uHcmumyma

MEYEPCKAS Enena UBaHOBHa - 8edywjuii npoepammucm Hay4yHo-y4ebH020 ueHmpa «Xoto3-TI1Y»
UHcmumyma kubepHemuku

AMMNOJIbCKUM Bnaaumup 3axapoBuu — 2/1asHsiii Hay HbIl compyoHUK Kagedpsl UHGOPMAMUKU U
npoekmupos8axus cucmem MHcmumyma kubepHemuxu

COHbKWH Muxaun ApkapbeBuu - 3asedyroujuli kagedpoli UHpopMamuku U NpoekmuposaHus cucmem
WHcmumyma kubepHemuku

NMOYETHOE 3BAHUE «3ACJ/IY)XXEHHbIA TEONIOT P>

JOMAPEHKO Bukrop AnekceeBuu - doueHm kagedps 2e03K0102Ul U 2e0XumMuu MIHCmumyma npupoOHbIx pecypcos

NOYETHOE 3BAHUE «3AC/TY)XXEHHbIA PABOTHUK BbICLUEN
WWKOJibl P®»

PEMHEB leHHapuit EpumoBuuY - 3asedyowuii nabopamopueli N® 1 MiHcmumyma ¢u3uku 8sicoKux
mexHonoauli

MEOAJNIb OPOEHA «3A 3ACNIYTU NEPEA OTEYECTBOM»
2 CTENEHMH

KY3HELLOB lenuii BnapumupoBuu - 3agedyrouwjuli kagedpoli meopemuyeckoli U npoMbIuinieHHOU
mennomexHuKuU SHepaemu4ecko2o uHcmumyma

BJIATOAAPHOCTb MPE3UOEHTA POCCUMACKON OEAEPALIUU

NYKYTWH Bopuc BnagumupoBuu - 3asedyrowuli kagedpol 31ekmpocHabxeHuUs npoMblIeHHbIX
npednpusmuli SHepzemuyecko20 UHCMUMyma

BNATOOAPHOCTb MPABUTEJIbCTBA
POCCUACKOWN OEQEPALIUU

YYBMUK Netp CaBenbeBuY - pexmop ToMCKo20 NOJUMEXHUYECKO20 YHUBepcumema

MOYETHOE 3BAHUE
«MOYETHbIK PABOTHUK HAYKU U TEXHUKU PD»

APBY30B Cepreit UBaHOBUY - npogeccop kagedpsl 2e03KoM02UU U 2eoxuMuu MHCcmumyma npupooHsix
pecypcos

POCNAK Anekcanap TUXOHOBUY — npogeccop kagedps 2eonozuu U pazpabomku HemsHbix
MecmopoxOeHull MIHCcmumyma npupoOHsIx pecypcos
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NOYETHOE 3BAHUE «MOYETHbI PABOTHUK BMO P®»

KOAWH Hukonait BagumoBuu - doueHm kagedpsl 3nekmponpusoda u 3n1ekmpoobopydosaHus
SHepaemuyecko2o UHCmMumMyma

YOYT Jleounp, CrenaHoBuY - doueHm kageopsl 3nekmponpusoda u 31ekmpoobopydosaHus
JHepeemuyeckozo UHCMuUmMyma

KJ10MOTOB Baaaumup OMutpreBuy - douyeHm kagedpei soiclueli Mamemamuku Ou3uko-mexHU4ecko2o
uHcmumyma

OMUTPUEB Anppeii FOpbeBuY - dupekmop MHcmumyma npupodHsix pecypcos

KAYAJ10B Hukonait AnekcaHapoBud - 3asedyrowuli Kageopoli UHOCMPAHHbIX S3bIKO8 IHEP2eMUYECK020
uHcmumyma

BOPOLWMWIOB Banepuit faBpunoBuu - npogeccop kagedpsi 2eonozuu u passedku Nose3HbIX UCKoNaeMsix
MHcmumyma npupoOHsix pecypcos

AKOBJIEB BukTop KOpbeBuu - npogeccop kagedpsi CunbHOMOYHOU 3AeKMpoHUKU MHCmumyma ¢usuku
8bICOKUX MexHoa02ull

HATPYOHbIA 3HAK «OTJINYHUK PA3BEAKW HELOP»

TEH Tartbsina TeoprueBHa - 3amecmumens dupekmopa no y4ebHol pabome MHcmumyma npupoodHsix
pecypcos

EBCEEB Buktop AMUTpUEBUY — npogeccop kapedpsl bypeHus CK8axwH MHcmumyma npupooHbix pecypcos

HEYAEBA Jlapuca HukonaeBHa - sedywjuli uHxeHep y4ebHo20 omoena MIHcmumyma npupooHbix pecypcos

BOAPKO HOpuit JleoHTbeBUY - npogeccop kagedpsl bypeHUs CK8axUH MHCcmumyma npupooHbix pecypcos

MEOAJIb PAH

KYTOHOBA KceHunsi BaneHTUHOBHA - uHXeHep Kagedpsl 6UOMEXHON02UU U 0p2aHUYECKOL XumMuL
MHcmumyma ¢u3uku 8bICOKUX mexHomo2ull

BELOEHKO Cepreit BnagumupoBuu - doueHm kagedps! ¢u3suko-3Hepzemuyeckux ycmaHogok @u3uko-
mexHuYyecko20 uHcmumyma

NOBEOUTEJIb BCEPOCCUMMUCKOIO KOHKYPCA HA 3BAHME

«JIYYWMA MONTOAOM YHYEHDBIA TOOA»

CTPWXKAK MNasen AnekcaHapoBuY - 3amMecmumesns dupekmopa no Hay4Holi pabome SHepzemuyeckozo
uHcmumyma

MAPTIOLWWEB Hukuta BnagummupoBuu - doueHm kagedpsl MamepuanogedeHus U mexHoa02uu Memanios
MHCmumyma @u3uku 8bICOKUX MexHo02ull

MOYETHOE 3BAHUE «OCHOBATEJ/Ib HAYYHOM LWKOJbl»

EBTYLWIEHKO leHHapuit CepreeBud - 3agedyrouwuli kagpedpol npombiwineHHol u MeOUUUHCKOL
3eKMPOHUKU MHCmumyma Hepaspywaruw,e2o KOHmpons
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3BAHUE NAYPEATA KOHKYPCA «MHXXEHEP rO4A POCCUUN»

no BEPCUU «MHXEHEPHOE UCKYCCTBO MOJ104blIX»

LLIAPOBA EkatepuHa CepreeBHa - doueHm Kageopsl XUMUyeckol mexHos02uu monauea u Xumuyeckol
KubepHemuku MIHcmumyma npupoOHbIX pecypcos

LUAPABAMKO Makcum MaBnosuy - npozpammucm HayuHo-y4ebHoz0 ueHmpa «Xoio3-TIY» Mucmumyma
KubepHemuku

XAWNNOB Unbs MaBnoBuy - ureHep-uccredosamens nabopamopuu N 1 MHcmumyma pu3uku 8bIcokux
mexHonoauli

FNYWKOB Omutpuii OneroBuY - uHieHep-ucciedogamens kagedpsl agmomMamu3ayuu mensosaHepeemuyeckux
npoueccos 3Hepaemuyecko2o UuHcmumyma

BbICOKOMOPHAS Onbra BanepbeBHa - uHeHep-uccaedosamens kagpedps asmomamuzayuu
mensio3aHepaemuYeckux NPoUecco8 IHepeemuyecko2o UHcmumyma

ENWUXWUH AnTtoH BnapumupoBuu - cmapuwuli npenodasamens kagedpsl bypeHus ckeaiuH MHcmumyma
npupodHsIX pecypcos

MABJ10B Hukonai BukropoBuu - cmapuwiuii npenodasamens kagedps c8apoyHo2o npouzsodcmsa KpeuHcko2o
MexHoI02UYecKoe0 UHCMUmMyma

TEJTUNEHKO EneHa BuktopoBHa - doueHm kagedps UHPOpMayuoHHbIX cucmem Kp2uHcko2o
mexHoJ/10eu4eckoeo uHcmumyma

TONKAYEBA KceHus MetpoBHa - accucmenm kagedpsi nazepHoli u ceemosoli mexHuku MHcmumyma ¢usuku
BbICOKUX mexHoa02ull

WUTHATDbEB Anekcanap CepreeBuu - accucmeHm kagedpsl mexHono2uu MawuHocmpoeHus KpauHckozo
MexHOI02UYeCcK020 UHCMuUmMyma

BOJIKOB PomaH CepreeBuu - uHieHep 1abopamopuu MoOenuposarHus Npoyecco8 menaomMacconepeHoca
Kagedpsl agmomMamu3ayuu mensio3aHepaemu4eckux NPoUecco8 IHepeemuyeckoeo UHcmumyma

3BAHUE NAYPEATA KOHKYPCA «MHXXEHEP rO4A POCCUUN»

MO BEPCHUUN «MPODECCNOHAJIbHbIE MH)XEHEPDbI»

KOCTUKOB Kupunn CepreeBuu - 3amecmumens dupekmopa no Hay4yHol pabome MHcmumyma ¢u3uku
8bICOKUX mexHo02ull

COTHWKOB Hukonait Hukonaesuu - 3asedyrouyuli asmopu3osaqHsiM yyebHbiM yeHmpom SolidWorks
MHcmumyma kubepHemuku

LLATIKO Cepreii lfeHHapbeBuY - douyeHm kagedpsl asmomMamuku U KOMNblMepHsix cucmem MHcmumyma
KubepHemuku

KA3AKOB AnekcaHap BnaaummnpoBuu - doueHm kagedps napoeeHepamopocmpoeHus u Napo2eHepamopHbix
YCMAaHoB8oK _'-)HepzemuquKoeo UHCmumyma

KOJIMOTOPOB Omutpuit EBreHbeBUY - HayansHUK omdesna KOMNAeKmMayuu KOHmMuUH2eHma cmyoeHmos
fOpeuHckoeo mexHonozuyecko20 UHCMuUMyma

BErNAKOB Bsauecnas OpbeBuu - douyeHm kagedpsi 20pHo-waxmHozo 0bopydosarus KpeuHckozo
MexXHOM02UYecKo20 UHCMUMyma

FbIHFA3 0B Cepreit AHaTonbeBUY - 8edywjuli Hay4HbIl cOmpyOHUK NpoBaeMHOU Hay4YHO-UCCIed08amenbcKol
nabopamopuu 3n1eKmMpoHUKU, OUINEKMPUKOB U N0AYNpoB8odHUKO8 MHCMUmMyma Hepaspywarnwe2o KOHmposs

OOMAPEHKO Bukrop AnekceeBuu - doueHm Kagedpsl 2e03k0102uU U 2e0XuMuu MIHCmumyma npupooHsIx
pecypcos

CYNTAMMAHOB Anmas OMyp3aKoBMY - 3asedyiouuii Hay4Ho-ucciedosamensckoil nabopamopueil
«Modenuposarue 3nekmpo3Hepaemuyeckux cucmem» IHepeemuyecko2o uHcmumyma
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COPOKOBA CeetnaHa HukonaeBHa - doueHm kagedps! (pusuKU 8bICOKUX MEXHOM02UL 8 MALILUHOCMPOEHUU
MHCmumyma @u3uKu 86ICOKUX MeXHOM02ul

MNJTIATOHOB Makcum AnekcaHapoBUY - doueHm Kageopsl Memanypauu U YepHsiX MEManios
fOpZUHCKOZO MmMexHoJ/102u4eckoeo uHcmumyma

BAJIbTEP Anekcanap BukropoBuy - doueHm kagedpsl mexHonoeuu MawuHocmpoeHus KpauHckozo
MexHOI02UYeCcK020 UHCMuUmMyma

BAPKOB Oanuun AHapeeBuY - doueHm kagedpsl azpouHieHepuu KpauHcko2o mexHon02u4ecko2o
uHcmumyma

BAMHOB [awm flamb6aeBuy - HayuHbili compyoHuk nabopamopuu N 23 Du3suko-mexHuyeckoeo uHcmumyma

3BAHUE NAYPEATA KOHKYPCA HA COUCKAHUE NMPEMUU

TOMCKOW OBJIACTU B COEPE OBPA30OBAHMSA U HAYKHU

POTOB Anekcanap CepreeBuu - uHxeHep-npoekmuposuiuk nabopamopuu N° 31 ad0epHoeo peakmopa @uzuko-
mexHUYecko2o uHcmumyma

roAbIMYYK AnHa FOpbeBHa - doueHm kagedpsl HaHoOMamepuanos u HaHomexHono2ul MHcmumyma ¢u3uku
BbICOKUX mexHoa02ull

roAbIMYYK AxHa KOpbeBHa - doueHm kagedpsl HaHoMamepuanos u HaHomexHono2ul MHcmumyma ¢u3uku
8bICOKUX mexHos02ull

CMNKO lanuna OpbeBHa - 1abopaHm kagedps xumMuyeckoli mexHoI02UU MONUBA U XUMUYECKOU KubepHemuKu
MHcmumyma npupooHsix pecypcos

3ABPOAUHA MNpuHa KoHcTaHTUHOBHA - doueHm kagedpsl Memoduku npeno0agaHus UHOCMPAHHbIX S3bIK08
MHcmumyma paseumus cmpamezuyeckozo napmHepcmsa u komnemeHyudi

CALOKWH Bnagumup JIeoHUpoBuY - uHxeHep-npoekmuposwuk nabopamopuu N2 31 sdepHozo peakmopa
Du3suko-mexHuUyecKko2o UHCmumyma

MPOKOTMbEB Omutpuit leHHaabeBUY - UHXEHED MeXOyHapoOHOU Hay4yHo-0bpaszosamensHol abopamopuu
IHEP20-XUMUYECK020 CUHMe3a MIHcmumyma @u3uku 8bICOKUX MEXHOA02Ul

FOTOJIEB Anekceit CepreeBuY - gedywjuil HayyHbil compyOHUK MexdyHapoOHOU Hay4Ho-06pa3o8amesnbHol
nabopamopuu «PeHmeeHo8ckas onmuka» MU3UKo-mexHUYecKko2o UHCmumyma

BEJINMHCKAS Hatanusa CepreeBHa - accucmeHm kagedpsl XuMuyeckol mexHon02uu monauea u Xumu4eckol
KubepHemuku MHcmumyma npupoOHsix pecypcos

LWAHEHKOBA HOnusa JleounpoBHa - 1abopaHm kagedpsl 3/1eKmpoCHaAbHEeHUS NPOMbIWIEHHbIX Npednpusmudi
SHepzemuyecko20 UHCMUmMyma

TOPTAEB Cranucnas HukonaeBuu - douyerm kagedpsl npomeiaeHHO U MeOUUUHCKOL 31eKmpOoHUKU
MHcmumyma Hepaspywarwe2o KOHmMposs

EFOPOBA Mapus CepreeBHa - accucmerm Kageopsl 3KOHOMUKU MHCmMUmMyma coyuansHo-2yMaHumapHsix
mexHonoauli

WBJIEB Cepreit UBaHOBUY - accucmeHm Kagedpsl XuMu4eckol mexHono2uu peokux, paccesHHbIX u
paouoakmugHelx 3nemeHmos OU3UKO-mexHUYeckoeo uHcmumyma

OPJ10BA KceHua HukonaeBHa - doueHm kagedpsl 6e30nacHocmu iu3HedesmeabHoCmu, 3Koa02uu U
usuyeckoeo socnumaxus KOpauHCko20 MexHo102UYeckoeo uHcmumyma

BOPOHOBA Onecs AnekcaHapOBHa - accucmeHm Kageops! pusudeckol u aHanumuyeckol xumuu MHcmumyma
nNpupoOHbIX pecypcos

XTYH OMutpuit BhagumMmupoBuu - doueHm kageopsl mexHuKU U 31eKmpo@u3uKU 8bICOKUX HaNpsaxeHUL
MHCcmumyma @u3uKu 86ICOKUX MeXHoM02uLl

BYXAPKWH Anppeit AHapeeBuY - uHieHep kagpedpsl mexHUKU U 371ekmpo@U3UKU 8bICOKUX HaNPseHuUl
MHCmumyma @u3uKu 86ICOKUX MeXHOoM02ul

129



| 1 L
I!I Ne 20 2015 TOMCKMI1 MOSMTEXHUK

FOPELUHEB Makcnum AnekceeBuY - uHxeHep Kageopsl mexHUKU U 31eKmpo@u3UKL 8bICOKUX HANPAHEHUL
MHCcmumyma @u3uKu 86ICOKUX MexXHoM02ull

JTA3APEB Cepreit BnapuMupoBuY - uHieHep kageopsl mexHUKU U 371ekmpo@u3UKU 8bICOKUX HANPsHeHUL
MHCcmumyma @u3uKu 86ICOKUX MeXHOM02uL

MYPATOB Bacunuit MuxainoBuu - 3asedyrouiuti nabopamopuedi N 11 MHcmumyma ¢u3suku 8bICOKUX
mexHonoauli

OUNTUMOHOB Bukrop OMUTpUEBUY - 8edyuuli HaYYHbIl COMPYOHUK Kaedpbl MeXHUKU U 31eKMpoGU3IUKU
BbICOKUX HANPSHEHUU MHCmumyma @u3uku 8bICOKUX mexHomo2ull

NYLWKAPEB Anekcanap MBaHoBWY - sedywjuii HayyHeili compyOHuk nabopamopuu N2 1 MHcmumyma gusuku
8bICOKUX mexHos02ull

JTOMATKWH Cepreit AHaTONbeBUY — J0UeHM Kagedpsl MexHUKU U 31eKmpopU3UKU 8bICOKUX HANPSHEHUL
MHCcmumyma @u3uku 8bICOKUX MeXHOA02Ul

JIOMKO Onbra TuModeeBHa - npogeccop kagedpsi Kynbmyponoauu U couuansHol KOMMyHUKauuu MHcmumyma
COUUAbHO-2YMAHUMAPHbLIX MEXHON02Ul

JTONATWH Bnagumup BacunbeBuu - 3asedyrowuli kagpedpol mexHuKU U 31eKkmpopu3UKU 8bICOKUX HANPseHUl
MHCmumyma @u3uku 8bICOKUX MEXHO02UL

BABWJ10B Bnagumup MnatoHoBuY - 3asedyrowuii nabopamopueli N° 34 (Tennogbix Memodos KOHMpPOs)
MHCmumyma Hepaspywaruje2o KOHmpons

CNBKOB AnekcaHpp AHaTtonbeBuY - npogeccop kagpedpsl 3NeKmpocHabHeHUs NPOMbIUIIEHHbIX Npednpusmuli
DHepaemu4ecko20 uHcmumyma

HOANH Aptem CepreeBuu - HayuHbili cOmpyoHUK Kagedpsi mexHUKU U 3M1eKmpopU3UKU 8bICOKUX HANPSHEHUL
MHCcmumyma gu3uku 86ICOKUX MeXHoM02Ul

JOCKA MOYETA KUPOBCKOI0 PAUOHA

BAWOAJIN Cepreii AHaTonbeBUY - 3avecmumesb Npopekmopa no Hay4Holi paéome U UHHOBAUUSM

PEMHEB lenHapauit EpumoBuy - 3asedyrowuii nabopamopuedi N° 1 MHcmumyma ¢u3uku 8bICOKUX mexHomo02ul
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TOMCKM NONUTEXHUK

FANEPES COBbITUN 2014

TMY nobeann B KOHKypCe Ha MOyYeHWe rpaHTOB ANS
roCyfapCTBEHHOM MOALEPKKM HAYYHbIX UCCIEM0BAHMNA,
NPOBOAMMbIX NOA PYKOBOACTBOM BEeAYLIMX YYEHbIX.
By3 BbiMrpan gBa rpaHTa, KOTOpbIMK ByoyT pyKOBOAMTL
y4yeHble U3 UTanbsHCKOrO YHuBepcuTeTa TpeHto @abuo
Kacamu v TMXOOKeaHCKOr0 OKeaHMYeckoro MHCTUTYTa
NanbHeBocTouHoro otaenenus PAH Meops Cemunemos.

T e
uEHTP TpaHchepa TeXHoI0rnm

Pazpafomid  MpOAYKTHMYCYY  MHHOBALMOHHME MpegOWATAA. Ouetpe  OumEnersn  Kowmawmd  Hosoc

TMY co3pman HOBbLIA pecypc inno.tpu.ru, U3 KOTOpPOro
MOXHO Y3HaTb O CaMbIX NepefoBbIX WMHHOBALMOHHbIX
pa3paboTkax y4YeHbIX By3a M CBA3aTbCS C UX aBTOPAMM.

20 aHBaps Ha paclumpeHHOM 3aceaHnm npesuanyMa u
npaBieHUs MOCKOBCKOIO LIEHTPa «TOMCKMIt MOMUTEXHUKS
Obl1 M306paH HOBbIA OMPEKTOP OpraHM3aumu, KOTOpbIM
CTan uieH npasneHus, yneH oneuynTenbCckoro CoBeTa
TNY - Banepuii Bukmoposuy [1poHHUKO8.
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24 AIHBapA B HayuHo-TexHuyeckon bubnuoteke TIMY
OTKpbINachb BbICTABKa, NOCBSLeHHas 70-1eTui0 CHATUS
6nokagp! JlennHrpaga.

B deBpane B Poccim cocTosinoch rpaHAMO3HOE CMOPTUB-
Hoe meponpustne — XXII Onumnuitckmne 3MMHUE UTpbl.
TIY npuHan camoe aKTUBHOE y4acTue B 3TOM COBbITUM -
6onee 400 BonoHTEpPOB ObINO NOATOTOBNEHO CMELMaNb-
HbIM LleHTpoM By3a, BNepBble B UCTOPUM YHUBEPCUTETA
CTyoeHTKa TOMCKOro nonauTexa BOLWA B COCTaB O/UM-
nuickoi cbopHom Poccun. AHHa Mupmosa npenctaBns-
Na CTpaHy B HOBOW AUCLMMINHE — IbDKHOM CI0yNnCTanne.

24 (beBpanﬂ CTaptoBan [leNloBOM BU3WUT Jeneraunm u3
KapaFaH,D,VIHCKOFO rocyoapCTBEHHOINO TEXHMYECKOro YHU-
BEPCUTETA BO N1aBE C PEKTOPOM ApCTaHOM [a3anveBbiMm.

OaMH 13 caMbIX aBTOPUTETHbIX B MUPE HAYUHbIX XYp-
HanoB - «Nature Protocols» - onybnukoBan pe3ynbTarbl
uccnenoBaHuii yueHbix TIY o pa3suTum 3MOPUOHOB.

2 MapTa Ha CrOpTMBHOM KoMmniekce «TTONMTEXHMK»
AN BCEro ropoja nporpemena TpaauumnorHas «Lupo-
Kasi MacneHuLay.

lpynna yueHbix TIY ygoctounach NPeCTUXHOW NpemMuu
lMpasutenbctBa PO 2013 roga B 06nacTv Hayku U Tex-
HWKM 33 pa3paboTKy M BHEAPEHWE TEpPUTOPUANBHO pac-
npefeneHHbIX MHTErPUPOBAHHBIX CUCTEM MOHUTOPMHTA.

[lBoe MonofbIx yueHblx yHuBepcuTeTa — Cepeell bedeHko
v KceHus KymoHosa - nony4mnu 3a CBOM HayuHble pabo-
Tbl NpeMUK U Mefanu Poccuitckoit akageMum Hayk.
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B Havane MapTa u3BeCTHbIii McCnenoBaTenb ApKTUKM
Ueope Cemunemog NpounTan NOAUTEXHUKAM AOKNAL Ha
TeMy «CMOMPCKMIA apKTUYeCKMIA Wwenbd Kak MCTOUYHMK
MapHUKOBbIX FA30B MNAHETAPHOW 3HAYMMOCTU: UCTOPMUS
MCCNeLOBaHUI M MEPCNeKTUBbI Pa3BUTUS» U 0O6CYAUN C
KOnneramMmu peanunsaumio COBMECTHOrO NPOEKTa, Noy4nB-
wero rpaHT MpasutenscTBa Poccuiickon Oenepaumu.

5 MapTa C NoTeHLManoM yHUBEepCUTETa MO3HAKOMUNCS MU~
HWUCTP NPUPOLHbIX PecypcoB u skonoruu Cepzeli JoHCcKoU.

B maprte B TTY co3paHa ceteBas HayyHo-0bpa3oBaTenbHas
nabopatopus «[IMHamMmUyeckoe MOLENMPOBAHMUE U KOHTPO/b
OTBETCTBEHHbIX KOHCTPYKLMiA», CeTEBbIMM NapTHepaMu CTa-
am Tpu By3a — TNY, TI'Y, bepAnHCKMI TeXHUYECKMiA yHUBEp-
cuteT; MOMM CO PAH 1 OAO «PakeTHO-koCMUYecKast Kop-
nopaums «3Heprus» umenun C.I. Koponesas.

11 MapTa B yHMBEpPCUTETE COCTOSNOCh /- cobpaHue
Accambnen TIY — BbiClLEro opraHa CTpaTerMyeckoro
YNpaBieHHs By30M.

12 Maprta B TIY oTkpbinack HoBast y4ebHo-Hay4yHas na-
6opatopus «[1peLn3noHHbIE MEXaTPOHHbIE CUCTEMbI KOC-
MMYECKMX annapaToB», Ha3BaHHas MMEHEM BbIMyCKHMUKA
TIY, n3BECTHOrO YYEHOro — co3aaTenst KOCMUYECKMX an-
napatos Anbbepma Kosnosa.

Jivuen npwu TITY 3aH91 BTOPOE MeCTO B pEMTUHIE LLKON
MoBbILEHHOro ypoBHs Cubupwu n 12-e mecto no Poccum.

19-20 MapTa Ha 6ase MHcTuTyTa knbepHetukm TITY
cocrosancs yxe wecron @ectvBanb Microsoft, raBHbIM

rocteM KOTOpOro ctan Hukonaill [IpsHUWHUKo8 — npesu-
neHT Microsoft B Poccuum.
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lenepanebHbit aupektop 000 «laznpomMHedTb-BocToK»
Bukmop MucHuk cnenan ovepemHoOW KpymHbIA BKNapg B
3HAayMeHT-POoHA TOMCKOro NONUTEXHUUECKOO YHUBEPCH-
TeTa. Pa3mep noxepteoBaHus coctaBun 500 Teicsy pybneid.

21 MapTa 6bino MOAMMCAHO COrNalleHne O CO3[aHUU
KOHCopuMyMa «HayuHo-06pa3oBaTenbHO-NPOU3BOACTBEH-
HbI LEHTP «KoMnnekcHble peLleHns No BOAOMOATOTOBKE,
BOAOOYUCTKE W IKCMYaTaLMM BOAHbIX PECYPCOB» MeXay
TNY,N®MM CO PAH, UHCTUTYTOM BOLHBIX M 3KONOTUYECKMX
npobnem CO PAH 1 000 «CubcTporiHedTerass.

27 MapTa noanucaH A0roBop 0 COTPYAHMYECTBE MeXAay
TOMCKMM MOAUTEXHUYECKUM YHUBEPCUTETOM U Fy6epHa-
TOPCKUM CBETNEHCKMM NIULIEEM.

B anpene Cepaeli Ycos, cTyneHT MHCTUTYTa Hepa3pyLuato-
wero koHTpons TMY, ctan abcontoTHLIM YEMNMOHOM EBpO-
nbl Ha npowepwem B CaHkT-lNeTepbypre lMepBeHcTBe No
Tpoebopblo Cpeam CropTCMEHOB A0 23 NeT.

TMY cTan ogHMM K3 opraHM3aTopoB neporo Becepoccwii-
ckoro dopyma monogbix y4eHbix U-NOVUS-2014, koto-
pbiit npowen B Tomcke 2 -4 anpens.

2 anpens netunk-kocMoHagr, lepoit Coetckoro Coto3a,
lepoii Poccun Cepaeli Kpukanes npounTan OTKpbITYO Nek-
LMI0 cTyaeHTaM ToMCKOro noautexa.

4 anpena TMY u TTY nognucanu Cornallexune o napTHep-
CTBE, COTPYAHWUYECTBE M COMNACOBAHHLIX LEMCTBMSX Npu
NpOBEAEHWUM MepONpPUSITUIA MO NOBbILIEHUIO KOHKYPEHTO-
CNocobHOCTH BY30B CPeAM BELYLLMUX MAPOBbIX HAay4HO-06-
pa30BaTe/bHbIX LLEHTPOB.

4 anpens 8 TIY coctosinacb TOPXKeCTBEHHAs LLepeMOoHUs
oTKpbITMS CMBMpCKOro LieHTpa no BMOPOAMArHOCTUKe U
6anaHcupoBke. JleHTouky nepepesanu npeacepatens Ha-
6niopatensHoro coseta (MoHAA COAENCTBUS Pa3BUTUIO
Manbix GOpM NpeanpusTUin B HAy4YHO-TEXHUYeCKOM chepe
MBaH bopTHuk, pektop TIY llemp Yybuk v TeHepanbHbii
avpexTop «[namex 2000» Meops Paduux.

135



III
III Ne 20 2015

TOMCKMI NONUTEXHUK

KomaHga wkonbHukoB Jlnues npu TIY «Komunbdo»
CTana nobeguteneM BCEPOCCUICKOM HAYYHOM Wrpbl
Tomsk Science Game, a komaHga TMY «HUN MO3IMN»
3aHsis1a BTOpOe MeCTo.

9 anpeng «HMO um. CA. JlaBoukuHa» 1 TIY nognucanm
[OroBOP O COTPYLHMYECTBe.

11 anpeng TIY v bank BTB nognucanu Jorosop o cTpa-
Termyeckom napTHepCTBe.

16 anpens snepsble NpoLno 3acefaHne MexayHapoa-
Horo HayuHoro coseta (MHC) TIY.Tpeacenatenem HOBOM
CTPYKTYpbl YHMBEpCMTETa CTan naypeat Hobenesckoii
npemun faH LllexmmaH, a B ee COCTaB BOLWM Bedyluine
MUPOBbIE YYEHbIE.

22 anpens nepsbliii B Poccun By30BCkUi eauHbin Cu-
TYaUMOHHbIA LeHTp 6e30MacHOCTM OTKPbINCS B TOMCKOM
MONUTEXHUYECKOM YHUBEPCUTETE.

23 anpens B TIY otkpbincs BocbMoi Bcepoccuiickuit
CMOTP-KOHKYPC Hay4HbIX ¥ TBOPYECKMX PaboT MHOCTpaH-
HbIX CTY[LEHTOB M acnupaHToB, cobpasLumii 400 MHOCTpaH-
HbIX CTYAEHTOB 1 acnMpaHToB 13 35 By30B Poccuu.

25 anpenq penerauys OoHAa NepcneKkTUBHBIX UcCne-
JnoBaHui nocetmuna TI1Y.

28-30 anpens nepebiit B ToMcke Kny6 NOABOAHUKOB
«AdanuHa» TOMCKOrO MONUTEXHMYECKOTO YHMBEpCHUTETa
(TMY) otnpasgHoBan cBoM 55-1 obunei.
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Bbonee 600 cryneHToB TIY BO3NOXMAM Y MeMOpHana B
JlarepHoM capy 9-MeTpoBble reOprUeBCKUE NIEHTDI.

12 mag na npa3AHUYHOM 3acefiaHuM YUeHOro CoBeTa By3a,
nocesweHHoM 118-netuto TIY, cocTosinack nepeas B UCTO-
pUM LilepeMoHUs MHayrypauuu B [louyeTHble npodeccopa
yHMBepcuTeTa. JTOM YecT npodeccopa bepnuHckoro Tex-
HWUYeCKOro yHuBepcuTeTa 6bin yaocToeH BaneHmun Tonos .

B yHMBepcuTETE NpOLUEn pekTOpCKuiA MpUeM Ans CTYAEHTOB
M aCMMPaHTOB, KOTOPbIe 6blM MPU3HAHbI TYYLLMMM N0 UTOraM
yuebHoro roga. 3gaHue «/lyuwmii crymeHt TMY» v «Jlydiwmin
acnupaHT TIY» B 2014 rogy nonyuunnmn 12 nOAUTEXHMKOB.

DIPLOME DIPLKOME
G (Sifgﬁm

SALON
INTERNATIONAL
DES INVENTIONS

PazpaboTku y4yeHbix By3a ObliM OTMEYEHbI ABYMS Mefa-
NSIMU— 30710TOM U cepebpsHoii Ha 42-i MexayHapon-
HoW BbicTaBke n30bpeTteHnit «INVENTIONS GENEVA».

15 mas na 6aze WuctutyTa knbepHeTukm TIY oTKpbInach
Hay4YHO-MCCNeaOoBaTeNbCKas N1abopaTopus TeNeKOMMYHUKa-
LA, npuBOPOCTPOEHUS U MOPCKOV Te0NOoruy.

CoBMeCTHas poccuitcKo-KuTaickas nabopatopus paguaLmoH-
HOrO W MHCMEKLMOHHOIO KOHTPONS OTKpbIAach 15 mas B TITY.

C Hamu yxe 1rpatoT:

0[0{0[9131711

DOTOKOHKYPC (&

Wrpa 3aKOHYNTCA Yepe3

WrPA AN151 ABUTYPUEHTOB
TOMCKOrO NOANTEXHUYECKOTO
YHUBEPCHTETA

postupai.tpu.ru
TBOW B/IET B BO/NBLUYIO XM3Hb!

Wrpa yxe Havanack!
COLICETb 11 Ha4HW Urpyl

* Boian yel
[MocreLuw, 4Tobel CTatb NepBbiM!
Ypauvl

19 mas craprosana abuTypueHTCKas WHTEpHET-Meranrpa
«Moctynait B8 TIY», yyacTve B KOTOPOW MPUHSNO OKONO
10000 yenosex.

20 mas rnasa npeacrasutenscrea EBponeiickoro cotsa B
Poccum Buraypac Ywaukac nocetnn TOMCKMIA nofnUTEXHUYE-
CKWI YHUBEPCHTET.
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B mae TITY noanucan cornaiwienune ¢ OAHUM U3 BeAyLLMUX
YHUBEPCUTETOB MMPA — M3pannbCKUM TEXHONOTUYECKUM
MHCTUTYTOM «TeXHUOH».

TOMCKMI NOAUTEXHUYECKMIA YHUBEPCUTET CTan OAHMM U3
Y4aCTHMKOB CO3[aHHOM B Mae Accoumaumu BOJIOHTEP-
CKMX LEHTPOB POCCIAVI, KOTOpas 6y,EI,ET pa3BnBaTh KynbTypy
BOJIOHTEPCTBA B CTPAHE.

PernoHanbHoe coBelanune no NMPUOPUTETHBLIM 3a[a4aM
COBEPLUEHCTBOBAHMA CUCTEMDBI aTTECTALMU HAYYHbIX U
Hay4HO-nenarorm4yecknx paGOTHMKOB npowno 16 unioHa
B TOMCKOM MOAWUTEXHUYECKOM YHUBEPCUTETE.
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Tomckui nonutexHnyecknin yuusepcuteT n 000 «[as-
npoM fo6bi4a ACTpaxaHby, KpYMHENLWMA razoxmMuye-

CKMit KOMMeKC Ha tore Poccuu, noanucany cornatiesme
0 COTpyAHUYecTBe B 0611aCTU NOAFOTOBKM KafLpOB B UH-
Tepecax pouepHero npeanpusatus OAO «faznpom».

21 uioHs Ha cragmote «TonMTexHUK» npoLLna LiepeMo-
HUs OTKPbITHS B Tomcke HoBoro 400-mMeTpoBOro ferkoat-
NeTUYECKOro KOMMeKCca OMMMIUIACKOrO CTaHAapTa.

JoueHT kadenpsl BbiCLIEN MAaTeEMaTUKM U MaTeMaTuye-
Ckon dun3nkn Ousnko-TexHnyeckoro nHcTutyta TI1Y Ce-
meH MuxalineHko BoWen B CMCOK CaMbIX LIUTUPYEMbIX B
2014 ropy y4eHbIX MMpa, COCTaBNEHHDIA MeaMaKopno-
pauvei Thomson Reuters.

800 kpacHoaunnomHukoB TIY oTNpa3gHOBanu OKOHYa-
Hue By3a 27 uioHA B bonblIOM KOHLEPTHOM 3ane Ha cne-
LIMaNbHOM LLepeMOHUM YECTBOBAHMS.
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28 nioHa cocrosnack TOPXECTBEHHAs LlepeMOoHMs Bpy-
UeHWs AMNAOMOB BbiMyckHMKaM TIY u3 9 cTtpaH Mupa.

[eneraums yyeHbix 1 cneumanuctos TI1Y ycnewHo npoge-
MOHCTPUPOBasa HOBelLIME pa3paboTKM MHTErPUPOBAHHbIX
CUCTEM OMOBELLEHNS HACENeHWsI MUHUCTPY MO Ype3Bblyaii-
HbIM cuTyaumsam Pecnybnvku Kasaxcran Baadumupy boxko.

Naypeatbl xypHanucTckoro KoHkypca «Cubupb — Teppu-
TOpUS HaZEeXA», OTMEUYEHHble B CreLManbHOM HOMUHA-
umm TOMCKOro NoAnUTEXHUYECKOro YHuBepcuTteTa «CMIU
1 pecypco3ddeKTUBHOCTb», NONYYMAM CBOM HArpaibl Ha
TOPXXeCTBEHHOM LepeMoHuK B Tbige.

25 wions s YHUBEpCUTETE BCTPEYanu NpencTaBuUTeNb-
HY0 fLeneraumnio BbeTHaMCKOM rocyaapCTBEHHOM KOpMo-
pauuu HedTu v rasa Petrovietnam.

y6epHatop Tomckon obnactu Cepeell XsaykuH u3bpaH
npencenatenemM HabnwopatenbHoro coeeta  Tomcko-
ro MOJUTEXHMYECKOrO YHWBEPCUTETA — HOBOMO OpraHa
ynpasneHus By3oM. NepBoe 3acenaHue CoBeTa npoLuno
30 wmiong, B npeactaBuTenscTBe ToMckoM 06nacTu npu
lMpasuTenbcTee Poccuiickoi Oenepaumnn B Mockse.

www.tpu.ru www. tpu.ru wy

31 wions 6bin10 NoaNMcaHo cornalLeHne 0 KOMMNEKCHOM
cTpaternyeckom naptHepcree Mexay 000 «Tomckkabenb»
1 TOMCKMM NONUTEXHUYECKUM YHUBEPCUTETOM.

CraplueknaccHuku, obyyatowmecs B LLkone toHbIX reo-
noros Ha 6a3e TIY, nobeamnu Ha lll KazaxcraHckol oT-
KPbITOV NONEBOWM ONMMMMAAE HOHbIX Fe010roB.
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[y6epHaTtop Tomckow obnactu Cepzeli XXBaykuH Ha3Ha-
unn npopektopa TMY Muxauna CoHbKUHA HA AOMKHOCTb
CBOEro 3amecTuTenss No Hay4yHO-0Opa30BaTeNbHOMY
KOMIN/EKCY U MHHOBALMOHHOM MONUTHKE.

B koHue aBrycra uneHbl MexayHapomHOro Hay4HOro
coseTa TITY Bo mase ¢ Hobenesckum naypeatom JaHom
LllexmmaHoM NOCETUNM NOAPA3LENEHNs YHUBEPCUTETA U
MPOBE/M OLIEHKY MErarpaHToB BY3a — LLECTU KPYMHbIX Ha-
YYHbIX NPOEKTOB.

26 aBryCTa BriepBble B MCTOPUM BYy3a BbICLUYIO Harpaay TMY
— 30/10Ty}0 Meanb NepBoi crenenu «3a 3acnyru nepeg TITY»
MOY4MA MHOCTPaHHbIN npodeccop — Maxgpped Xopsam.

1 CeHTAbpPA B BonbLIOM KOHLEPTHOM 3ane TOMCKOM (u-
napMoHuu coctoancs lNpa3gHuk nepBokypcHuka TI1Y, B
KOTOpoM npuHanu yyactue 6onee 1500 HoBobpaHLEB By3a.

COBpeMeHHaFI CNOpTUBHAaA nnowanka Ana UrpoBbiX BMAOB
CnopTa noasMnachb B CTyAEHYECKOM KaMnyCe BY3a 2 CEHTSIGPSI.

TIMY cran mectom nposeneHus Xl nneHapHoM BCTpeuu
Cetvt rnaBHbix roponos Asum (ANMC21), koTopas cocTos-
nacb 4-6 cenTabps u cobpana feneraumnm u3 Tokno, Ceyna,
XaHos, YnaH-batopa, [xakapTbl 1 baHrkoka.

B pamkax nneHapHoii Bctpeun ANMC21 npesupeHT Ac-
cambnen Metpononuu Tokno Tocusiku EcuHo BCTpeTuncs
C COYMHCKMMM BONIOHTEPaMM TOMCKOrO nonuTexa.
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B ceHTAbpe kocMoHaBT, asaxabl lepoit Cosetckoro Cotoza,
reHepan-maiop aBuaumu Baadumup [waHubekog nocetn
nabopaTtopuu yHMBepCHUTETa.

2 okTa6pa & TIY cocrosnack MexnpaBUTENbCTBEHHAS
BCTpeYa npeacTaBuTeneli rockopnopaumm «Pocatom» u Mu-
HucTepcTBa 3HepreTvku CLUA, nocBsiLeHHas nepeBoLy aei-
CTBYHOLLMX MCCNEAO0BATENbCKUX PEaKTOPOB HA HW3koobOora-
LLLleHHOE TONAMBO.

2 oKTA6PA MeMopHanbHylo AOCKY M03Ty-6apay BaneHTuy
LUywapwuHy, aBTOpY NeceH o CTyaeH4ecTBe B TOMCKeE, OTKPbUIH
B [onuTEXHMYECKOM YHUBEpPCHUTETE.

<l "\9 { 5

B cepenuHe OKTSIGPS B yHMBEpCUTETE BMEPBbIE MPOLLK
«[1Hu kapbepbl Pocatomas.

«BbicTaBKa ofHOro nopTpeTa» xuMuka Amumpus MeHde-
Jleesa — YHWKaNbHOro NoNoTHa, HanucanHoro 110 net Ha-
3a[, €ro XXeHom, oTKpbinacb 17 okTa6ps.

22 OKTAOPSA MOAMTEXHWKM MOYTUAM NaMsTh NaBLIMX BO-
MHOB CreLmanbHoM akuyeit «MpasgHuK benbix KypaBnei».

c27 OKTA6pA o 30 HOA6pA B TIY npown [Hu Haumo-
HaslbHbIX KYNILTYP, Ha KOTOPbIX CTyAEeHTbI TITY CMOrM no3Ha-
KOMMTbCSA C KYIbTYPOi M TPAaMUMAMM HapOAOoB Mupa: KuTas,
BbeTHama, MoHronmm, Kasaxcrasa 1 ipyrux cTpax.

®abuo Kacamu, HayuHbIi pyKOBOAMTENb MEXAYHAPOA-
HOM nabopaTopuu TEXHONOTMI yay4lleHus 6aaronony-
umnsg noxunbix ntogen TIY, npodeccop kadeapbl UHXKe-
HEPHOM M KOMMbIOTEPHON MHOOPMALIMKM YHUBEPCUTETA
TpeHTo (UTanus) pacckasan o nepebix pesynbraTax pa-
60Tbl B paMkax MexayHapOoAHOM Hay4YHO-NpaKTUYeCKo
KoHhepeHuuu, nocesieHHoin 110-neTuo skoHoMUYe-
ckoro 0bpa3oBaHus B BY3e.

141



III
III N2 20 2015

TOMCKMI NONUTEXHUK

Cnewuuanu3npoBaHHbIM TeNeBU3UOHHBIM NaBUIbOH, B KO-
TOpOM BY3 OyAeT C034aBaTb BbICOKOKAUYECTBEHHbIN Hayy-
HO-00pa30BaTeNbHbIA KOHTEHT, oTKpbincs B TI1Y Bo Bee-
MUPHbIV AeHb TeneBuaeHns 21 Hoaops.

25 HOA0pA Brepsbie B TIY cocTosnack BCTpeya CTyaeH-
TOB M NpenofaBaTenei yHMBepeuTeTa C Aeneraumnei kom-
naHun «KAMA3»,

25 HOSI0Ps B yHMBEpCMTETE CTapToBana Bcepoccuitckast
Hay4yHO-TeXHWYeckas KoHpepeHumus «1pobnembl Hay4yHo-
TEXHMYECKOTo nporpecca B BypeHun CKBAXKUHY», MpUypo-
ueHHas k 60-neTuto kadeapbl BypeHns CKBaXMH By3a.

26 HOR6pPs pykosoauTens MenepanbHoi CyxGbl MO HAA-
30py B cepe obpazoBaHus U Hayku Cepeeli Kpasyos no-
cetun TIY.

29 HOSI6pPA TIY ¢ paBoynM BU3MTOM NOCETUNA 3aMECTH-
Tenb MUHKUCTPa 06pa3oBaHus U Hayku Poccuiickon Qepe-
pauuv Ekamepuxa Toncmukosd.

OcHosonoaaraioupn skasp 8 PasauTue ABTP execan

e
Borosees A.A.  Aswenco WM. Hoeuukuir B.M.  Maaswenko A.M.  Paauw B.M.

Mens l0.Cc A B3 B.A. Poitman M.C. M oxonxos KO.M.
MorpesHoit B.K. Mapkos H.I'.  Cowexwn M.A.  Tameoponckuir C.A.  Llanko .M.
) (

MamMaTHOE nMocnaHue yyeHbIX By3a OTMPABUIOCh Ha Bbl-
COKO3/IMNTUYECKYH OPOUTY Ha paKeTe-HOCUTENe C HaBM-
raLMOHHBIM CNYTHUKOM «[NoHacc-K», KoTopyto 3anycTunm
1 pekabps c kocMozpoMa Mnecewk.
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Mpencepatenb 3akoHonaTeNbHOM AyMbl ToMCkOM obna-
CTH, BbiNycKHMLA v npodeccop TIMY OkcaHa Kosnosckas
3-4 BeKabps poccuiickue W 3apyBexHble NPEANpUSTUS  ABNSETCA NEPBOI KEHILMHOM B UCTOPUM BY3a M3 Yucna
NPeACcTaBasAAM CTYAEHTaM W BbIMYCKHMKAM By3a CBOM BakaH-  MOYETHbIX BbIMYCKHWUKOB TI1Y.

cuu B pamkax [Hei kapbepobl TITY.

ny
OTKPHBAET
FTPAHULIE

9 BeKabps B pamkax noceaweHus B cTyaeHTsl TIY 6bin1 B koHue Aekabps TMY u 000 «CumeHc» nognucany cormna-

npe3eHTOBaH HOBbIW I0TOTUM BY3a. LIeHWe 0 COTPYAHUYECTBE, MPeAyCMaTpuBatoLee paspabor-
Ky COBPEMEHHbIX TEXHUYECKUX HOBMHOK, @ TaKxe NoaroTos-
Ky CneuuanucTos.

*soooom”

Pekrop TNY 1.C. Yy6uK

TIY cTan opraHu3aTopoM CMOPTUBHOrO npoekTta «byab

B puTMeE», H1Han KOToporo — MexayHapoaHblii huTHeC-

MapadoH - npowwen Bo [1Bopue cnopta 20 pekabps. TpeTbe 3acepaHne MexAyHapOAHOrO HayYHOro COBETa
(MHC) Tomckoro monMTEXHWYECKOro yHWUBepcuTeTa CO-
crosinock 20 v 21 pekabps B BeHe (Actpus).
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OBUJTEN 2014 TOOA

180 ner

MEHLOENEEB
AMutpui
MUBaHoBUY
(1834-1907)

Benukuii pycckuit yyeHbii, Mupo-
BYIO CNlaBy KOTOPOMY MPUHECIO
OTKpbITUE MEPUOAMYECKOrO 3a-
KOHa M psia paboT BO MHOTMX OT-
pacnsix 3HaHus, bbin BMeCTe C TeM
W KpynHenwuM pesdtenem B 00-
nactu npocseleHus. OH nposiBun
0COObI MHTEpPEC K CO3[aHUK0 B

ANNIVERSARIES 2014

180 vears

MENDELEEV
Dmitri
Ivanovich

The year of 2014 is the 180"
anniversary of Dmitri Mendeleey, a
great Russian scientist.

Apart from his discovery of the
periodic law and a series of studies
in numerous disciplines that made
him world-renowned, he was also a

foremost figure in enlightenment.

Mendeleev was particularly interested
in the establishment of a network of
polytechnic (technological) institutes
in the Russian Empire and the
advancement of chemical science at
them.He was especially concerned with
the possibilityto develop such institutes
in Kiev, Warsaw, Riga, and Tomsk.

D.l. Mendeleev was offered to take
the position of the first director
of Tomsk Technological Institute.
However, he had to refuse on health
grounds and proposed another
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candidate - his disciple and assistant
Yefim Lukyanovich Zubashev.

Dmitrilvanovichwaslaterpersonally
involved in the development of
the Institute, namely, he was a
member of committees engaged
in construction of TTI buildings,
assisted in the equipment of the
Institute’s laboratories and study
rooms with the state-of-the-
art facilities, and selected the
professional academic staff.

In acknowledgment of the scientist’s
invaluable assistance, in recognition
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Poccuiickor umMnepuu cetv nomu-
TEXHUYECKMX (TEXHONOMMYECKMX)
MHCTUTYTOB U PA3BUTUIO B HUX XM~
MUYeCKoW HayKn. MeHaenees 0co-
6eHHO WHTepecoBancs BO3MOX-
HOCTbIO Pa3BUTMA TakMX BY30B B
Kwese, Bapwase, Pure, Tomcke.
Ha cante «dmutpuin MeHpenees
Kak ums Poccumy» roBopuTcs: «...
MeHpgenees 6bi B 3HaYUTENbHOM
CTeneHu WAEONOroM  rocyaap-
CTBEHHO-KaNUTanuCcTUYeckoro
passutus Poccun. bnarogaps emy
OblIM  CO34aHbl  3aMeyaTesbHble
nefarormyeckne  yupexpeHus:
Boiclwme TeXHMYecKne WHCTUTY-
Tol B CaHkT-letepbypre, a Tak-
xe B Kuese, B EkaTepuHbypre u
Tomcke. 3TO Hacnenue, KOTopoe
[0 Cux nop onpepensieT Hay4yHo-
TEXHUYECKMI MOTEeHUMan Hallei
CTpaHbl...».

MecTto nepsoro aupektopa Tom-
CKOFO TEXHOIOTMYECKOr0  UHCTU-
TyTa ObINO NPEeLnnoXeHO 3aHATb
[.M. Menpeneey, 0gHako OH no
COCTOSIHUIO  3[0POBbS  BbIHYX/AEH
Obln OTKasaTbCsd M MPeAnoXun B
KayecTBe KaHamaaTta — CBOero yye-
HUKa 1 nomolHuka Eduma Jlykbs-
HoBMYa 3ybalesa.

B panbHeiiwem cam [OmuTpuii
MBaHOBMY MpUHUMaN akTUBHOE

yyacTMe B CTaHOB/IEHWUM MHCTUTY-
Ta - BXOOMN B COCTaB KOMMWTETOB,
3aHMMABLUMXCS  CTPOMTENbCTBOM
kopnycoe TTW, nomoran ocHawwatb
nabopatopuu U KabuHETbl UHCTK-
TyTa CaMblM HOBEMWMUM 060opyaAo-
BaHWeM, nopbupan npodeccuo-
HaNbHble Hay4Hble Kaapbl.

B GnaropapHoCTb 33 HEOLEHWUMYHD
MOMOLLb YYEHOTO B KauyecTBe npu-
3HaHMS ero 3acayr B pa3BUTUM BbIC-
wero obpasosaHus B Cnbupu Ha-
KaHyHe ero 70-neTHero obuneq, 22
aHBapsa 1904 roga, Coset TTU no
uHuumaTuee ampektopa E.J1. 3yba-
weBa n3bpan MeHneneesa nepebiM
MOYETHbIM YNEHOM MHCTUTYTA.

Kpome Toro, E.JI. 3ybawes obpa-
TMNCS K xeHe MeHpeneeBa AHHe
MBaHoBHe [MonoBoi ¢ npocbboit
MCMOMHUTD ANS MHCTUTYTa XXMBO-
MUCHBIA NOPTPET BEIMKOTO y4EeHO-
ro. B Tomckuii TexHonornyeckun
MHCTUTYT TOTOBbI NOPTpeT Obin
JocTaBneH B KoHue Mas 1906
rofa, M ero TOPXeCcTBEHHO YCTa-
HOBW/N B KabuHeTe aupekTopa. B
1941 ropy B CBf3M C nmepepaven
YacTW 34aHUIA BOMHCKMM 4acTaM
MOPTPET NepeHec/in B XMMUYECKHUI
kopnyc. C 1989 roga noptpet 6e-
pexHo xpaHuTcs B hoHaax Myseq
uctopum TI1Y.

B okta6pe 2014 roga nocne pe-
craspauuu B Mysee uctopun TI1Y
TOP>XEeCTBEHHO OblNa OTKPbITA Bbl-
CTaBKa oAHOro noptpeta AMutpus
MBaHoBMYa MeHpaeneesa. BbicTas-
ka 6bina mpuypoyeHa k 180-ne-
TAIO CO AHSA POXAEHUS YYEHOro.
CoTpyoHuKM  My3es  CBS3anuCb
no TenedoHy C npanpaBHy4aTon
nnemsHHuuen MengeneeBa. OHa
OTMETWNA, YTO A/ ee CeMbW OT-
KPbITWE BbICTaBKM — OYEHb BaXKHOE
cobbIThe, Tak Kak MHOroe CBS3bl-
BaeT ee ceMbto ¢ ToMCKOM U ToM-
CKMM NONUTEXHUYECKUM YHUBEp-
CUTETOM.

B 2014 ropy B TIY npoBepeHa
naTHagLaTas MexayHapoaHas
Hay4HO-MpaKTMyeckas KoHdepeH-
UMs CTYLEHTOB M MOMOAbIX Yyuye-
HbIX UMeHU npodeccopa JleoHnaa
KyneBa «XuMUS M XMUMMYecKas
TexHonorns B XX| Beke». B Heit
npuHanm yyactve okono 300 cry-
LEHTOB M MONoAbIX y4yeHbix Poc-
cumn, Benukobputanum, KaHagbl,
Yexun, KazaxcraHa, Y3bekucraHa,
ApMmeHun, benopyccum u opyrux
ctpaH. KoHdepeHumns Obina no-
ceaweHa 180-netuio co AHS pox-
fenuns Imutpusa MeaHoBuya MeH-
feneesa.

of his contribution to the development
of higher education in Siberia, and
on the eve of his 70" anniversary, on
January 22, 1904, upon the initiative
of director Ye.L.Zubashev, the TTI
Council elected Mendeleev as the
Institute’s first Honorary Member.

In2014TPU organized a series of events
in commemoration of the scientist’s
180™ anniversary, such as the opening
ceremony of the Exhibition of a Dmitri
Ivanovich Mendeleev’s Portrait at the
renovated TPU Historical Museum, and
the 15" International Research and
Practical Conference for students and
young scientists named after Professor
Leonid Kulev “Chemistry and Chemical
Engineering in the 21 century”.

FLORINSKY
Vasily
Markovich

Vasily Markovich Florinsky
(1834 —1899) - Russian doctor and
archeologist, trustee of the Western
Siberian Academic District, honorary
citizen of Tomsk. He graduated
from Perm Seminary and Medico-
Surgical Academy in St. Petersburg.
V.M. Florinsky supported the idea
to establish Tomsk Technological
Institute and was personally involved
in its implementation. Prior to his
departure to St.Petersburg in 1898 he
was the head of the Committee which
dealt with the construction of the
Technological Institute’s buildings.

150 vears

SABEK

Alexander (Dionisy)
Eduardovich

Alexander  (Dionisy)  Eduardovich

Sabek (1864 -1909). In 1890 he
graduated from Kharkov Technological
Institute. Starting from 1901, he was
a staff teacher of draftsmanship and
descriptive geometry at TTl,and since
1902, as advised by the TTI Council,
he was acting extraordinary professor
at the Department of Chemical
Engineering of Minerals. A. Sabek was
a secretary (1904-1905) and the dean
(1905-1909) of the Construction-
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OJIOPUHCKHUU
Bacunui

MapkoBuuy
(1834-1899)

Pycckuin Bpau 1 apxeonor, noneuu-
Tenb 3anagHo-Cubupckoro yueb-
HOTO OKpYra, MOYETHbIV rpaXAaHUH
Tomcka. OkoHumn MepMcKyto ByxoB-
HylO ceMuHapwio, Meanko-xupyp-
rMyeckylo akagemuio B lNetepbypre.
B.M. ®nopuHckuit nopaepxan uaet
CO34aHMg M MPUHUMaN Hemnocpea-
CTBEHHOE Yy4yacTMe B OCHOBaHMM
TOMCKOro TEXHOMOrMYeCKOro UHCTU-
TyTa. [lo cBoero ortbe3na B CaHKT-
Metepbypr B 1898 r. BO3rNaBnsn
CTpouTenbHbIii KOMUTET MO BO3Be-
LEHVI0 3[aHWIA TEXHONOTNYECKOro
MHCTUTYTa. HarpaxaeH opaeHamu
Cg. Bnagumupa 1l m 11l cT., CB. AHHBI
LiTnllcr

150 net

CABEK

Anekcanap (OunoHucHi)
3ayapAoBuy

(1864-1909)

B 1890 r. okoHumn XapbKOBCKUI Tex-
Honornueckumit nHctutyt. C 1901 r. -
WTaTHbIA MpenofaBaTenb YepyeHns
U HayepTaTenbHoit reometpun TTU,
¢ 1902 r. no npencraBnenuno Cose-
Ta TTU - W. A. 3KCTPaopAMHApHOro
npodeccopa kadbenpbl XMMUYECKOM
TEXHO0MMU MUHEPATbHbIX BELLECTB.
Bbin cekpetapem (1904-1905), pe-
KaHOM  MH)XEHEePHO-CTPOUTENBHOTO
otznenenus (1905-1909),8 1906 r. -
W. . AMpeKTopa MHCTUTYTa. HayuHble
WHTepechbl Kacanucb npobnembl ws-
y4YeHus BU3NYECKUX U XUMUYECKMX
CBOMCTB POCCUIMCKMX MMH. Harpax-
AeH opaneHoM CB. AHHbl 11 cT.

rPYM-rPXXUMAUNO
Bnapgumup
EdumoBuy
(1864-1928)

Tpym-Tpxumaiino  Bnagummnp  Edmmo-
BMY - OpAMHApHbIM mpodeccop Ka-
denpol Metannyprim TTU.  OkoHumn
CaHkT-TNeTepbyprckuit ropHbIA MHCTUTYT
B 1885 r. Yutan nekumn u nposogun
NpaKTUYECKME 3aHSTUS MO KypCy TEOpHK
nnaMmeHHbIX neyert. Pabotan no npoek-
TMPOBAHMIO METANNYPIUYECKUX M AP. 3a-
BOACKMX Neyeit, co3nas B Mockse biopo
METasyprYecKmX 1 TeNNOTEXHUYECKMX
KOHCTpyKLwmiA. B 1908 r.oH nepBbiM npu-
MEHUN 3aKOHbl (M3MYECKOM XMMUM K
06bSICHEHMIO MPOLIECCOB, MPOMCXOAS-
LWmMx B HecceMepoBCKOM KOHBEPTOPE W
B CTaNbHOW BaHHE MapTEHOBCKOW neyu.
370 ABUIOCH KPYMHBIM LIArOM B 0HOpM-
NEHAM METanAYpruM Kak Hayku. YneH-
koppecnoHaeHT Akagemun Hayk CCCP.

Engineering Department,and in 1906
- acting director of the Institute. His
academic interests were related to
the study of physical and chemical
properties of Russian clays.

GRUM-GRZHIMAYLO
Vladimir
Efimovich

Vladimir Efimovich Grum-Grzhimaylo
(1864 - 1928) - full professor at the
TTI Department of Metallurgical
Engineering. He graduated from St.
Petersburg Mining Institute in 1885.
He gave lectures and practical courses
on the theory of combustion furnaces.
He was involved in designing of
metallurgical and other commercial

furnaces and was the first to apply
the laws of physical chemistry to
describe the processes taking place
in the Bessemer converter and a steel
bath of the Martin furnace. This was a
significant progress in the formation of
metallurgical engineering as a science.

NEKRASOV
Vladimir
Leonidovich

Vladimir  Leonidovich  Nekrasov
(1864 - 1922) - acting ordinary
professor at the TTl Department
of Pure Mathematics. In 1887 he
graduated from Kazan University.
He was the first to deliver a lecture
to students on the day of TTI
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opening. The lecture was devoted
to analytical geometry and laid
the foundation for teaching higher
mathematics at TTI.

MIKHAILENKO
Yakov
Ivanovich

Yakov  Ivanovich  Mikhailenko
(1864-1943) - a disciple of D.I
Mendeleev, Doctor of Chemistry,
TTI professor and rector. In 1888
he graduated from Kiev University.
In 1901 he was invited to hold a
position of professor and head of
the TTI Department of General and
Analytical Chemistry. Starting from
1906, he was an ordinary professor
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HEKPACOB
Bnapgumup
JleonnpoBsuy
(1864-1922)

...-'f

Hekpacos Bnagumup JleoHnmosuy -
1.4. OpAMHapHoro npogeccopa kade-
JpbluncToii MaTeMaTukm TTU.B 1887r.
OKOHuMn KasaHckui yHuBepcuTeT. B
JeHb OTKpPbITUS 3aHATWiA B TTU npo-
YMTan MepByl NeKUMi0 CTyAeHTaM.
Jlekums 6b1na NOCBALLEHA aHANUTHYe-
CKOW reOMEeTp1M 1 MONOXKMAA HAYaNo
npenoaaBaHuIo BbICLLEN MaTeMaTUKK
B TTW.MapannenbHo B 1900-1901 rr.
BEN KypC TEOPETUYECKON MEXaHWKM.
HarpaxpeH opaeHamu CB. AnHbl Il
ct.,CB. Cranmcnasa Il n .

MUXAWUNEHKO
fkoB

UBaHOBMHY
(1864-1943)

MwuxaiineHko flkoB MBaHoBMY - yue-
HuK [1./. Mengeneesa, LOKTOp XWUMMU-
ueckmx Hayk, npodeccop TTW. B 1888
. OKOHuMn KueBckuii yHuBepcuTeT. B
1901 r. 6bIn npurnaLLeH Ha AOMKHOCTb
npodeccopa, 3aBefytoero Kaheapon
obWer M aHanMTUYeCcKOM XWUMUK B
TTW. C 1906 r. - opaWHapHBbIA Mpo-
dbeccop kadenpbl «HeopraHuueckas
XUMMS», CEKpeTapb XUMMYECKOro OT-
OeneHns, 1.0. MOMOLUHWKA AMPEKTO-
pa, LeKaH XMMWYECKOro OTAeneHus.
B 1914-1924 rr. - 3aBenyrowuii Ka-
denpon opraHndeckoi xumum TTU.
Cwrong 1920 no auBapb 1921 rr. - pu-
pekTop TOMCKOMO TeXHOMOrM4eCKoro
uHcTUTyTa. HarpaxaeH opaeHamu Ca.
Annbl I ct, CB. Cranmcnaga Il ct, Tpy-
poBoro KpacHoro 3HameHwu.

140 ner

KPblJ10OB
AnekcaHnap
MapkoBuuy
(1874 -1924)

B 1900 r. OkoHuMn MexaHuueckoe
otfeneHne MOCKOBCKOTO — BbICLLETO
TEXHWYECKOTO  Y4YMNMLLA C MPUCBOe-
HMEM 3BaHMS  MHXEHepa-MexaHuKka.
C 1903 r. - wratHbIM NpenofasaTenb
npuKnagHon MexaHuku TTW,c 1910 .-
W. A. 3KCTpaopAMHapHoro mpodeccopa
Kadeapbl NPUKNAAHOM MEXaHWUKKU W
MaLUMHOCTPOEHMS. Bbin KpynHbIM cre-
LMaNMUCTOM MO NMapoBbIM KOTAM U XO-
nopmnsHomy aeny. OpraHnszosan B TTH
nabopaTtopuio NapoBbIX KOT/OB, Obin
JVPEKTOPOM 3MEKTPOCTAHLMN UHCTU-
TyTa M OpraHW30Ban NpoBeaeHWe na-
BopaTopHbIX paboT A5 Bcex CTyAEHTOB
Ha 00OpyaoBaHWMM CTaHumW. Harpax-
AeH opaeHom CB. CraHucnaga i ct.

at the Department of Inorganic
Chemistry, secretary of the chemical
faculty, acting assistant director,
dean of the chemical faculty. During
1914 - 1924 he was the head of
the TTI Department of Organic
Chemistry.From July 1920 to January
1921 he was the director of Tomsk
Technological Institute.

140 vears

KRYLOV
Alexander
Markovich

(1874 -1924).1n 1900 he graduated
from Mechanical Department of

Moscow High Engineering College
with a degree of mechanical
engineer. Since 1903 he was a staff
teacher of Applied Mechanics at TTI,
and since 1910-acting extraordinary
professor at the Department of
Applied Mechanics and Machine-
Building. He was a distinguished
expert in steam boilers and
refrigerating practice. AM. Krylov
established the TTI laboratory of
steam boilers, worked as the director
of the Institute’s power plant and
arranged the execution of laboratory
operations by all students on actual
equipment at a plant.

BIRON
Evgeny
Vladislavovich

(1874 -1919). He graduated from
the faculty of natural sciences,
Physico-Mathematical Department
at St. Petersburg University in 1897.
Since 1918 he was an ordinary
professor at the TTI Department of
Inorganic Chemistry and delivered
lectures on inorganic and physical
chemistry. EV. Biron discovered
the phenomenon of secondary
periodicityindicating the non-linear
property change in certain groups
of elements and their combinations
and thermodynamic properties of
elementary substances.
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BUPOH
EBreHui
Bnaaucnasosuy
(1874-1919)

OKOHYMN eCTECTBEHHOE OTAENEHUE
bu3nko-maTeMaTyeckoro da-

kyneteta  CaHkT-lNeTepbyprckoro
yHuBepcuteta B 1897 . C 1918 r. -
OpAMHapHbIiA npodeccop Kadenpsl
HeopraHuyeckoi xumum TTU, untan
KypC HeopraHuuyeckon u tusnye-
ckoi xummu. E.B. bupoHom 6bino
OTKPbITO §IBNEHME BTOPUYHOM ne-
PUOOMYHOCTH, YKa3blBalOLWEe Ha
HeNUHelHoe W3MeHeHWe CBOMCTB
B HEKOTOPbIX Fpynnax 371eMeHTOB
M UX COEOMHEHMW W TepMOaMHa-
MWYECKUX CBOMCTB 3M1E€MEHTapHbIX
BeLLEeCTB.

120 ner

XAXJ10B
Benepukr
AHppeeBuy
(1894 -1972)

XaxnoB BeHegukT AHapeeBuy - na-
NneoboTaHuK, Cneumanuct B 0bnactu
cTpaturpaduu M reonoruu yrne-
HOCHbIX OT/IOXKEHWI, PErnoHanb-
Hoi reonorumn Cnbupw, npodeccop,
LOKTOp  reonoro-MuMHepanoruye-
CKMX Hayk. [locne okoHYaHus rop-
Horo dakynsteta TTU B 1921 1
npenofaBan Ha kadeape naneoH-
TONOMUM U UCTOPUYECKOW reonorum
TTW, opHoBpeMeHHO pabotan B
Cubupckom otpeneHun [leonko-
Ma, ¢ 1923 r. - B TIY. OcHoBaTesNb
TOMCKOM LWIKOMbl NANEeOHTONOr0B U
reonoros-crpaturpados. KpynHbii
y4eHblit B 001aCTV NaneoHToNornm

U CTpaTUrpadum KOHTUHEHTANbHbIX
OT/IOXEHWM, PerMoHanbHOM reono-
TMU U Te0NOTUM YIS, 3aCTyXKEHHbIN
LesTenb Hayku v TexHuku PCOCP.

dYKC
lpuropwmit
Unbuu
(1894 - 1991)

B 1921 r. okoHumun TTW. [loktop Tex-
HUYECKUX HayK, npodeccop Kadeaps
TEOPETMYECKON W OBLLEi TennoTexHu-
ku T, pabotan acCMCTEHTOM Ha Ka-
dbenpe rpaduku, GuU3MKKM, MaTEMATUKK,
conpoTvBnenns matepuanos TTU. C
1924 1. - pouenT, ¢ 1934 r. - ucnonHs-
towmin obszaHHoCTM mpodeccopa TUN.
B 1932 r. nog ero pykoBoacTBOM 6bina
obpa3oBaHa Kadempa TeopeTuyeckux
OCHOB TEMNOTEXHUKM ANS  U3YYeHus
TEePMOAMHAMUKN MPOLIECCOB  a30BbIX
CMecel W LMKNOB Tenno3Hepretmye-

120 vears

KHAKHLOV
Venedik
Andreevich

Venedikt Andreevich Khakhlov
(1894 -1972) - paleophytologist, expert
in stratigraphy and geology of carbon-
bearing deposits, regional geology of
Siberia, professor, Doctor of geological-
mineralogical sciences. After graduation
fromthe TTI Mining Department in 1921,
he was a teacher at the TTI Department
of Palaeontology and Historical Geology
and simultaneously worked at the
Siberian Branch of Geological Committee.
VA. Khakhlov was an outstanding

scientist in the field of paleontology
and stratigraphy of continental deposits,
regional and coal geology.

Grigory lIlyich Fuks (1894 - 1991).
He graduated from TTl in 1921. He
was a Doctor of technical sciences,
professor of the TTI Department
of Theoretical and General Heat
Engineering. In 1932 he supervised
theestablishmentofthe Department
of Heat Engineering Theoretical
Basis to research thermodynamics
of gas mixtures processes and
cycles of heat-power engineering
facilities. During 1950-1960 he was
in charge of the scientific school
which tackled issues related to
heat transfer. The school made the
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most significant achievements in
research of thermal conductivity
and development of engineering
methods for heat calculations.

DOBROVIDOV
Aleksander

Nikolaevich

(1894 -1980). In 1919 he

graduated from the TTI Mechanical
Department. Since 1932 he was
a professor at the Department of
Metallography and Heat Treatment.
During 1934-1937 he was the dean
of the TTI Mechanical Department.
His major research area was

improvement of tools durability
and molded instrument steels.
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CKMX yCTaHOBOK. B 1938-1968 rT. - 3a-
BEayHLWMIA kadenpor TeopeTUUYeCKon 1
obuweit TennotexHuku TMA. B 1950-60-
€ IT. BO3MMaBWA Hay4HYHO LUKONY N0 Npo-
bnemam Tennonepenauu. Haubonee cy-
LLEeCTBEHHbIE LOCTVXKEHMS 3TOV LUKONMbI
OblAn MonyyeHsbl B 001aCTU UCCNELO0BA-
HWS TEeNNONPOBOLHOCTU U Pa3paboTku
MH)XEHEpHbIX METOZOB TEMNOoBbIX pac-
yeToB. HarpaxgeH [ByMS opaeHamu
Tpynosoro KpacHoro 3HameHu, Mena-
Nblo «3a [o6nectHbIl Tpya B Benukoi
OteuectBeHHOM BoiHe 1941-1945 rr.».

0OBbPOBULOOB
AnekcaHap
HukonaeBuu
(1894-1980)

B 1919 r. oKOHUMN MexaHWu4eckoe
orpenenne TTWU. C 1932 r. - npo-
deccop kadenpbl MeTannorpadum
u TepmMuyeckon obpabotkn CTU. B
1934-1937 IT. - nexaH MexaHuye-
ckoro dakynbreta TUW. B TeyeHune
LJTENbHOT0 BPEMEHU OCHOBHbIM
Hay4HbIM HanpaeneHvem A.H. [o-
6poBuaoBa 6bINO NOBbLILIEHWE [0N-
FOBEYHOCTM WHCTPYMEHTA, UTble
MHCTPYMEHTaNbHble CTanu. Harpax-
feH opaeHamu JleHuHa, Tpynosoro
KpacHoro 3Hamenu, «3Hak [loye-
Ta», Mefanblo «3a A06NEeCTHbIN TPYA
B Benukoii OTeuectBeHHOM BOViHe
1941-1945 rr.». 3acnyXeHHblii fe-
ATenb Haykn 1 TexHukn PCOCP.

XENIbKBUCT
lepmaH
ABrycrosuy
(1894-1968)

OkoHumn ropHoe otaenenne TTU B
1923 r. Cneunanuct B obnactv He-
DTAHBIX M ra30BbIX MECTOPOXAEHUH,
METOAMKM MOMCKOBbLIX M pa3Benoy-
HbIX paboT, AOKTOp reonoro-MuHe-
panorMyecknux Hayk, npodeccop,
uneH-koppecnonaeHT AH CCCP. C
1957 r. pabotan B Cnbupckom otae-
nenmn AH CCCP: oupektop (1957-
1962), 3aBepytowmin nabopatopuen
reosiortMM  roproYMX  UCKOMaeMbIx
CaxanuHCKoro KOMMAEKCHOTO Hayy-
HO-UCCNEefoBaTENbCKOrO MHCTUTYTA
CO AH CCCP (1960-1962). C 1963
r. pabotan B MockBe: CTapLmii Ha-
YYHbIA  COTpyAHMK BcecorosHoro
HedTerazosoro HMW (1963-1967).
BHec orpoMHbIi BKNagd B U3yyeHue
ycnosuin GopMUpoBaHUs HeDTAHbIX
3anexen, METOAMKM MOUCKa U pas-
BEOKM HedTAHbIX MECTOPOXAEHW.
HarpaxzeH ayms opaeHamu Jle-
HWHa, opaeHoMm Tpyaosoro KpacHo-
ro 3HameHw.Jlaypeat [ocynapcTBeH-
Hon npemun CCCP.

LWAXOB
denukc
HukonaeBuu
(1894-1971)

OkoHunn TTU B 1922 r. JokTop
reonoro-MMHEpPanormyeckux Hayk,
npodeccop, 4NeH-KOppPeCcnoHAEeHT
AH CCCP. Opranusatop v 3aBegnyto-

KHELKVIS
German
Avgustovich

(1894 - 1968). He graduated from
the TTI Mining Department in
1923. He was an expert in the field
of oil and gas deposits, methods of
exploration and prospecting work,
Doctor of geological-mineralogical
sciences, professor, and

corresponding member of the USSR
Academy of Sciences. He made a
great contribution to the research
of conditions for the formation of
oil deposits, methodology of their
search and exploration.

SHAKHOV
Felix
Nikolayevich

(1894 -1971). He graduated from
TTI in 1922. He was a Doctor of
geological-mineralogical  sciences,
professor, and corresponding member
of the USSR Academy of Sciences. He
was the organizer and head of the
Department of Ore Deposits during
1935-1956. Felix N. Shakhov's major
research areas were related to the
study of ore deposits origin, rare and
radioactive elements, metallogeny,
development of the techniques for ore
research and exploration. He was the
founder of contact deposits theory.

100 vears

SOKOLOV
Vladimir
Alekseyevich

(1914-1979).In1941 he graduated
from Tomsk State Pedagogical
Institute. Doctor of physico-
mathematical sciences, professor.
He worked as an assistant, senior
teacher, associated professor at
the TPl Department of Physics.
From 1954 to 1960 he was
acting head of the Department
of Physics. From 1961 to 1967 he
was the head of the Department of
Experimental (later - theoretical
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LM Kadeapor pyAHbIX MECTOPOX-
neHuin B 1935-1956 rr. ThaBHble
HanpaBneHWs Hay4YHOW AesTeNbHO-
ctn ®.H. LaxoBa cBs3aHbI C M3yye-
HWUEM reHe3unca pyaHbIX MeCTOPOX-
LEeHWA, pedk1X U pafnoaKTUBHbIX
3/1eMEHTOB, METaNNoreHUN U pas-
paboTkoM MeToaMKM MccnenoBa-
HUS pyL M MOMCKOBO-pa3Benoy-
HbIX paboT. Cbirpan 3HaYUTENbHYIO
pofb B Pa3BUTUM CMOMPCKON reo-
NOMMYECKOM  LLIKONbI, OCHOBAHHOM
B.A. O6pyueBbiM U M.A. YcoBbiM.
Co3patenb TeOpuMM KOHTAKTOBbIX
MeCcTopoXaeHui. HarpaxaeH op-
neHamu JlenunHa, Tpynosoro Kpac-
HOro 3HaMeHM.

100 ner

COKONoB
Bnapumup
AnekceeBuy
(1914-1979)

B 1941 r. okoHuun TITIN. OokTop
(HU3MKO-MaTEMATUUECKMX HayK,
npodeccop. PaboTtan B 4OMKHOCTH
aCCUCTeHTa, CTapluero npenojasa-
Tens, AoUeHTa Ha kadenpe dusu-
kn B TMN. C 1954 no 1960 r.- u. o.
3aBegylowero kadeapon GOU3MKK.
C 1961 no 1967 r. - 3aBenytowmit
Kadeapon 3KCMEepUMEHTaNbHOM
(no3pHee - TeopeTMYecKoW M 3KC-
nepuMeHTanbHoi) usmnkun. Obnacto
HaYYHbIX MHTEPECOB - JIOMUHUC-
LeHuMs 1 cnekTpockonus. Bnep-
Bble OblI0 OTKPLITO HETEMIoBOe
U3NnyyeHue TBEpAbIX TeN B MIAMEHMU.
HarpaxaeH Mepansgmu «3a 6oeBble
3acnyru», «3a nobeny Hag [epmanu-
en» «3a nobeny Han AnoHuelt», «3a
B3sTMe bepnnHay, «3a ocBoboxae-
Hue Bapasbl», «XX net nobenpl B
Benukoit OTeyecTBEHHOW BOMHEY,
«3a TpypoBylo pobnectby, «3a Lo-
6necTHbIVi Tpya. B 03HamMeHOBaHMe
100-netns co paHs poxaenus B. U.
JleHuHay.

80 net

YAXJI0OB
Bnapgumup
JlykbsiHOBUY
(1934-2011)

OkoHunn OTO TIK B 1958 1. no
(U3MKO-TEXHMYECKOM  cneumanb-
HOCTU C MPUCBOEHUEM KBanuUdu-
Kaumu uHxeHepa-dusmnka. [loktop
(hU3MKO-MaTeMaTUUYeCKmnX HayK,
npogeccop. C 1969 r. - pykoBo-
[1Tenb CekTopa ManorabapuTHbIX
6etatpoHoB HUMN AD npu TIMN, ¢

and experimental) Physics. His
research areas were fluorescence
and spectroscopy.

80 YEARS

CHAKHLOV
Vladimir
Lukyanovich

(1934 - 2011). He graduated
from the TPl Department of
Physics and Technology in
1958 with  physico-technical
specialization and a degree of
engineer-physicist. He was a
Doctor of physico-mathematical
sciences, professor. Since 1969

he was the head of the Small-
Size Betatrons Sector at the TPI
Research Institute of Nuclear
Physics, since 1972 - head of
the Laboratory of Acceleration
Equipment. In 1979 he worked
in a capacity of a deputy director
for research at the TPI Research
Institute of Introscopy. During
1980 - 2009 he was a director
of the TPU Research Institute of
Introscopy. He was involved in
the development of fundamental
scientific area on the physics of
charged particles acceleration.
He was an honored worker
of science and technology of
the Russian Soviet Federative
Socialist Republic.
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KOROBEINIKOV
Aleksander
Feopenovich

In 1959 he graduated from the
TPl Department of Geological
Exploration. Doctor of geological-
mineralogical sciences, professor
at the TPU Department of
Geology and Exploration of
Mineral Deposits. During 1976-
2000 he was the head of the
TPU Department of Geology and
Exploration of Mineral Deposits.
He founded an outstanding
school  on geology  and

geochemistry of noble metals in
Tomsk. Aleksander F. Korobeinikov
was a holder of the honorary
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1972 r. - pykosoguTens nabopa-
TOPUM YCKOPUTENBHOM TeXHUKK. C
1979 r. - 3amecTuTenb aupekTopa
no HayyHoit pabote HWM wuHTpoO-
ckonun TMW. B 1980-2009 rr. -
anpektop HAW UH TNY. 3aHuman-
cq pasBuTMEM (yHAAMEHTANbHOTO
Hay4YHOro HampasieHus B obnactu
GU3MKM  YCKOPEHUS  3aPSHKEHHbBIX
yacTuL, CBSI3aHHOMO C CO3AaHM-
€M HOBbIX TMMOB WMHAYKLMOHHbBIX
ycKopuTenei M Mx NpUMeHeHWeM
B TEXHOIOMMYECKMX NpoLieccax, He-
pa3pyLlUaloWeM KOHTpoOne U B Me-
OMUMHe. 3aCNyXeHHbI fesTenb Ha-
yku 1 TexHmkn PCOCP. HarpaxaeH
opaeHamn «3Hak [loueta», [pyx-
Obl, Mepanblo «3a [00NeCTHbIN
Tpya. B o3HameHoBaHue 100-neTus
€O AHS poxaenns B. . NleHnHa.

KOPOBEMHUKOB
Anekcanap
MeoneHoBKHY

B 1959 r. okoHuun reonoropas-
BefouHbId  dakynbteT TMN. [ok-
TOp  reonoro-MuHepanornyecknx
Hayk, npodeccop Kadenpbl reo-
NOTMM U pa3BeAKM MecTopoxne-
HMI nonesHbix uckonaembix TMY. B
1976-2000 rr.- 3aBepyroLwmi kade-
LpOK reonornn v passeakn Mecto-
POXAEHWI MONE3HBIX WUCKOMAEMbIX
TIY. KpynHbliA y4eHbIM No reonoruu

M TEOXMMUM MEeCTOpOXAeHui 6na-
FOPOAHbIX METansoB, OpraHW3arTop
reonoro-aHaMTMYeCKoro  LeHTpa
«3onoto-nnatuHa» npu TIY. Tlog
€ro pyKOBOACTBOM BMEPBblE B MU-
pOBOJ NpakTuke pa3paboTaHbl Te-
OpeTMYecKMe OCHOBbI 3HAOMEHHOTO
pyA006pasoBaHus, HOBble MPUEMDI
MPOrHO3MPOBaHMS W MOUCKOB 30-
N0TOTO M HETPaAWLMOHHOMO 30/10-
TO-NNATMHOWAHO-PEeAKOMETANNbHO-
ro OpydeHeHWs B creunduyecknx
CTPYKTYpax 3€MHOM KOpbl KOHTU-
HEHTOB M OKeaHOB. MM co3daHa B
ToMcKe KpynHas Hay4Has Wwkona no
reonorMM u reoxumum bnaropog-
HbIX MEeTannoB. 3aC/TyXeHHbIA Mpo-
deccop TIY. 3acnyxeHHbl pesTens
Hayku Poccuiickon ®epepaumn. 3a-
cyxeHHbIn reonor Poccuiickoi ®e-
Aepauuu.

60 net

NMOrPEBEHKOB
Banepwii
MartBeeBuy

OxoHumn XT® TMK B 1976 1. mo cre-
LManbHOCTU «XMMUYECKas TEXHONOrUs
KepaMuku 1 orHeynopoBy. [lokTop Tex-
HUYECKMX HayK, Npodeccop, 3aBeayto-
Lmi KadeLpor TeEXHONOMMKU CUNUKATOB
¥ HaHomatepuanos TIY.C 2001 r.- ge-
KaH XMMMKO-TeXHonoruyeckoro da-
kynereta TY. C 2001 r. - no cosme-
ctutensctey  npodeccop  kadenpol
TEXHONMOMMM CUNUKATOB M HaHOMaTe-
puanos. 06nacT1 Hay4HbIX MHTEPECOB:
TEXHUYECKas kepamuka (M3HOCOCTOW-
Kas, TepMOCTOWKas, antoMOCUINKAT-
Has), TOHKas M rpybas CTpouTenbHast

titles including a Distinguished
professor of TPU, Honored worker
of science and technology of
the Russian Federation, and
Honored geologist of the Russian
Federation.

60 vEARS

POGREBENKOV

Valery
Matveevich

He graduated from the TPI
Department of Chemistry and
Engineering in 1976 with a
“Chemical
Ceramics and

specialization in
Technology of

Refractories” Doctor of technical
sciences, professor, head of the
TPU Department of Technology
of Silicates and Nanomaterials.
Velery M. Pogrebenkov is a holder
of honorary titles such as Honorary
worker of the higher professional
education of the  Russian
Federation and Distinguished
worker of the graduate school of
the Russian Federation.

CHUBIK
Petr
Savelyevich

In 1976 he graduated from the TPI
Department of Geological Exploration.
Doctor of technical sciences, professor.

He has been working at TPU since
1976. He occupied the positions of
engineer, assistant, senior teacher,
associated professor, chair head, dean
of the Department of Geological
Exploration and Petroleum
Production, director of the Institute of
Geology and Petroleum Engineering,
and  Vice-rector of  Academic
Affairs. Since 2008 he has been the
Rector of TPU. He is a currently a
Professor of the Department of Well-
drilling and Department of Higher
Professional Education Organization
and Technology. From December
2002 to April 2005 he worked on a
voluntary basis as the Chairman of
the Committee on Labor and Social
Policy within the State Duma of Tomsk
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Kepamuka, OMOaKTMBHbIE Kepamuye-
CKMe MaTepuarnbl, KepaMU4eckue nur-
MEHTbI, HETPAAMLIMOHHbIE BUIbI MUHE-
panbHOro Chipbsl. MOYETHbIA PabOTHUK
BbICLLEr0 MPO(eCCMOHaNbHOro 0bpa-
30BaHus Poccuiickon ®Megepaumu. 3a-
CNY>KEHHDbIA pabOTHUK BbICLUIEN LIKOMbI
Poccuiickoit Gepepavmu.

YYBUK
Metp
CaBenbeBuny

B 1976 1. okOH4MA reonoropasBeaoyHbIi
GakyneteT TN, [IoKTOp TEXHMYECKMX
Hayk,npodeccop.PabotaeTB TMY c 1976
roga. 3aHuMan LOMKHOCTM MHXeHepa,
accuCTeHTa, CTapliero npenogasarens,

[OLEHTa, 3aBedytoLlero Kadbenpon, e-
KaHa (akynbTeTa reonoropassefku w
HedTerazonobbium, aupektopa WIHI,
npopektopa no y4ebHoi pabote. C
2008 r.- pexTop TIY.Mpodeccop kade-
Apbl BypeHust CKBaXMH U Kadeapbl op-
raHM3aLmMu 1 TEXHONOTMM BbICLLErO MPo-
(eccmoHanbHoro 0bpasoBaHus. OpuH
13 OCHOBHbIX pa3pabotumkos Mporpam-
Mbl pa3suTust TIY Kak HaLuWMOHANBHOrO
MCCNeaO0BaTeNbCKOr0 YHUBEPCUTETA W
MporpamMMbl MOBbILIEHNS KOHKYPEHTO-
cnocobHoctn TMY. Mo uToram KOHKyp-
COB YKa3aHHbIx nporpamm B 2009 r. TMY
OTHEeCeH K KaTeropuu «HaLmoHanbHbI
UCCNeaOoBaTeNbCKUIA  YHUBEPCUTETY W
8 2013 r. ctan onHuM U3 15 By308, Ko-
TOPbIM 0Ka3blBAETCS FOCYAAPCTBEHHAS
NOAJEPXKA C LEeNblo  MOBbILIEHUS UX
KOHKYPEHTOCMOCOBHOCTU Cpeaun Bepy-
LWMX MUPOBBIX Hay4yHO-06pa3oBaTeNb-
HbIX LLEHTPOB.

C pexabps 2002 roga no anpenb
2005 r. Ha 06LIEeCTBEHHbIX Hayanax
paboTtan npeaceaaTeneM KomuTeTa
no TpyLy M COUMANbHOM MOMUTMKE
[ocynapCcTBeHHOM AyMbl TOMCKOV 06-
NacT1, AenyTaToM KOTOpPO# Obin u3-
6paH B pekabpe 2001 ropa. C 2010
no 2012 r. 6bin uneHom O6LLECTBEH-
How nanatbl Poccuiickon Mepepaumn.

B 2005-2008 rr. pabotan 3amectuTe-
nem [ybepHatopa ToMckoii obnactu

no kagposow nonutuke. Mpeacena-
Tenb CoBeta Accoumaumnn «ToMCKui
KOHCOpLMYM Hay4HO-06pa3oBa-
TENbHbIX U HAY4YHbIX OPraHMU3aLuii»,
BMLE-Npe3naeHT Accoumaumn  UH-
XeHepHoro obpasoBaHus Poccumn u
Accoumaumm TeXHUYECKMX YHUBEp-
cuTeToB, conpeacenatens Coseta Ac-
coumaumm «KoHcopumyM 0nopHbIX
By30B [ockopnopauuu "Pocatom™,
unen CoBeTa Accoumaumnn BeayLLmx
yHuBepcuTeToB Poccum.

Naypeatr npemun [lpaBuTenscTea
Poccuiickort ®epepaumu B 0bnactu
06pa3oBaHus. HarpaxaeH opLeHoM
MoyeTa, 3HakaMu «OTAMYHMK pas-
BEKM Hefp», «[1oYeTHbI paboTHMK
BbICLLEro NpodeccMoHanbHoro 06-
pa3soBaHus Poccuiickoir ®epepa-
unmny», «laxtepckas cnagax |l m I
cteneHu, «[oveTHbIM pa3BeaumK
Henp», «3a 3acnyru nepefn ToMckon
obnactbto», «3a ocobble 3aciyru
B OCBOEHWM Henp Tomckoi obna-
ctu», opneHom [loyeta Kysbacca,
MOYETHbIM CePebpPsIHbIM OpLEHOM
«00bLLecTBEHHOE NPU3HAHMEY U Ap.

KO3J10BCKAH4
OkcaHa
BuTtanbeBHa

B 1979 r. okoHuuna TIMM no cneuu-
afIbHOCTU  «TEXHONMOMMS  MALLMHO-

region, having become its deputy
in December 2001. From 2010 to
2012 he was a member of the Public
Chamber of the Russian Federation.

Among his other positions were
the following: Chairman of
the Council of the Association
“Tomsk Consortium of Education
and Research  Organizations’,
Vice-president of the Russian
Association of Engineering
Education and Association of
Engineering  Universities,  Co-
chairman of the Council of the
Association “Consortium of the
Pivotal Universities of ROSATOM
State Corporation”, member of
the Council of the Association of

the leading universities of Russia.
Active member of the International
Academy of Sciences of Higher
School and the Russian Academy
of Natural Sciences (RANS),
Corresponding member of the
Russian Academy of natural science
and the Russian Engineering
Academy. He is a holder of the
Russian Federation award in the
educational area.

KOZLOVSKAYA
Oksana
Vitalievna

In 1979 she graduated from
TPl with a specialization in
“Technology of machine-building,
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metal-cutting  equipment  and
instruments”, in 1994 - the Academy
of National Economy affiliated to
the Government of the Russian
Federation with a specialization
in business administration. She
worked as a master, deputy head,
workshop chief, chairman of the
District executive committee, first
secretary of the District committee
within the Communist Party of
the Soviet Union in Tomsk, deputy
director general for the gas
treatment plant’s production and
economics, first deputy director
general of the public corporation
“Roltom”.

1998 she was

In September
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CTPOEHMS, METANIOPEXYLUME CTaHKM
M UHCTPYMEHTbI», AKafieMuio Hapog-
HOTO X03scTBa npu paBuTENbCTBE
Poccuitckort Mepepaumnm B 1994 T,
CnewuuanbHOCTb «ynpaBneHue 6usHe-
coM». [LOKTOP 3KOHOMMYECKMX HaYK.

PaboTtana MacTepoM, 3amecTuTe-
NEM  HayanbHMKA, Ha4YaNbHMKOM
uexa [T13-5, npeacepatenem Ok-
TA0pbCKOro panucnonkoma, nep-
BbIM cekpeTapeM OkTa6pbCKOro
pavikoma KICC r. Tomcka, 3aMecTu-
TENeM reHepanbHOro AMpeKTopa no
MpOu3BOACTBY M 3KOHOMMKe [T13-5,

nepBbIM 3aMeCTUTENEM reHepasb-
Horo aupektopa AOOT «Pontom».

B ceHT6pe 1998 r. bbina Ha3HauveHa
Ha [LOMKHOCTb 3aMECTUTENS [NaBbl afl-
MUHWUCTPALMK — HavanbHuKa [enap-
TaMeHTa o paboTe C TeEppPUTOPUSMM
aaAMMHUCTpaLmm ToMcKoi obnactu.

C 1999 no 2007 r. - 3amecTuTens
rMaBbl AAMUHUCTPaLLMK (rybepHaTo-
pa) Tomckoi 06nacTu MO 3KOHOMMU-
UECKOM NONUTUKE U UHBECTULMSAM.

C2007 no 2011 r.- nepBblii 3amMecTn-
Tenb rybepHatopa Tomckoii 06nacTu.

C 2011 r. - npencenatenb 3aKoHO-
[aTenbHOM ayMbl TOMCKOM 0bnacTu.

HarpaxpeHa Mepanbio opheHa
«3a 3acnyru nepep Oteuectsom I
CTeneHm», 3HaKOM OTINYMA «3a 3a-
cnyrn nepen, ToMckon 06nacTbio»,
MoueTHoW rpamotoi [lpe3naeHTa
Poccuiickon ®epepaumnm. B 2005 r.
npucyxaeHa HauuoHanbHas npe-
MUS  O6LLECTBEHHOIO MpPU3HaHUS
LOCTWXEHUIA  >eHwmMH  Poccuum
«Onumnusgy» B HOMUHaLMK «Mcnon-
HUTENbHas BNacTb HOBOW Poccumy».

Mpodeccop TIY. YneH CoseTa none-
auteneit TIY. TloyeTHbIA BbINYCKHUK
Tny.

50 neT

NMYLWKAPEB
UBaH
MBaHOBHY

B 1986 r.okoHunn akynbTeT aBTO-
MaTUKK U 3nekTpomexaHuku TIN,
B 2004 r. - ToMcKui rocynapcrBeH-
HblI/i YHMBEPCUTET NO CreLmanbHo-
CTN «AHTUKPU3UCHOE yNpaBieHue.

C 1986 1. - uHxeHep, HayanbHUK
CMeHbl, 3aMeCTUTeNb HayasbHMKa
LLexa, Ha4anbHKK Liexa, 3aMecTUTeNb
reHepanbHOrO  AMPEKTOpa, reHe-
panbHbiit aupektop OAO «ToMcKmii
3N1eKTPOMEXAHUYECKMUI 3aBOL WM.
B.B. Baxpywesa». Bxogut B cocta
3KCMepTHOr0 COBETa MO MPOMbIL-
neHHoctn M TIK agMUHMCTpauum
Tomckon obnactv. Jenytat [ymbl
r. ToMcka. YneH npaenexuns Accoum-
aumK BbINYCKHMKOB TITY.

appointed to the position of the
deputy head of the Administration
- head of the Department for
the Territorial Affairs within the
Administration of Tomsk region.
From 1999 to 2007 she was a
deputy head of the Administration
(Governor) of Tomsk region for
economic policy and investment.
From 2007 to 2011 she worked as
the first deputy of the Governor
of Tomsk region. Since 2011
she has been the Chairman of
the Legislative Duma of Tomsk
region. Oksana V. Kozlovskaya is
Doctor of Economics, professor
of TPU. She is a member of the
TPU Board of Trustees, honorary
graduate of TPU.

50 vYEARS
PUSHKAREV

lvan
Ivanovich

In 1986 he graduated from the
TPl Department of Automatics
and Electromechanics, in 2004
- Tomsk State University with a
specialization of antirecession
management. He occupied
the positions of engineer, shift
supervisor,  deputy  foreman,
foreman, deputy director general,
director general of JSC “Tomsk
Electromechanical Plant named
after V.V. Vakhrushev”. Currently he

is a member of the Expert Council
on Industry and Fuel-and-Energy
Complex within the Administration
of Tomsk region and deputy of the
Tomsk Duma. He is also a board
member of the TPU Graduates
Association.
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[THEITLTTEN BbINVCKHHKROB TRY

M30aHue Accoyuayuu 8binyCKHUKO8

HaunoHanbHOro nccnenoBaTenbCKoro
ToMCKOro NnoIMTEXHMYECKOro YHUBEpCcUTeTa

TOMCKUN
NMOJTIMTEXHUK 5

TEMA HOMEPA:

TOMCKMI NONUTEXHUYECKUIM YHUBEPCUTET:
CTaBKa Ha pecypco3ddeKTUBHOCTb

PEOAKUMOHHAA KOJNETUA:
Ko3sbipes M.C,,
npe3unaeHT Accoumaumnm BoinyckHmkos TI1Y, pegakTtop

Jinpep A M.,
W. 0. Ha4YaNbHMKA yNpaBfieHUs Nporpamm passutua TIY

Hukudopos C.H.,
3aM. Haya/ibHMKA yNpaBAeHUsS KOMMYHUKALMOHHOM NOSUTUKM

Kopo6os E.B.,
HayaNbHUK OTAENA CBSA3EN C 0OLLECTBEHHOCTbIO

MNepesopa: U.B. ChecapeHko, H0.10. KoBanesa
[v3aiH n Bepctka: E.A. KnupbsHosa
Koppektypa: E.A. TetepuHa
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