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BopopoaHas 3HepreTuka, aHeprocbepexeHue
M BO30OHOBNSIeMbl€ UCTOYHUKN SHEPrum

PykoBoguTtenb HanpaBJsieHUs:
10.U. TiopuH, npodeccop, A.¢P.-M.H.

Llenbio peanusaumm MHHOBAUMOHHOW 0Opa3oBaTesibHOM NporpamMmbl
ABNSETCS PA3BUTME HAy4YHbIX UCCNEOOBAHUI 1N MOArOTOBKA CNELNanncToB
B cpepe MHHOBALMOHHbIX TEXHOJIOM M BOAOPOAHON 3HEPreTukn, BO306HO-
BNISEMbIX MCTOYHMKOB 3HEPrum mn aHeprocobepexeHus, GopmMmpoBaHne
YC/IOBUIN A1 KAAPOBOro 06ecneyeHunst 3K0I0rMYECKOM N SHEPreTU4eCKom
©e30MacHOCTU COBPEMEHHOIo 00LLECTRA.

BoicTynas B utoHe 2007 roga Ha LlepeMOHNM BPYYEHUS MeXayHapod -
HOM NnpemMun "TnobanbHasa aHeprma”™ B pamkax [etepOyprckoro 3KoHOMU-
yeckoro ¢opyma, lNpeavpeHt B.B. lNytnH nogvepkhHyn: "...Passutme
3HepreTukn Bce 60JblLE CTAHOBUTCS 3a/I0FOM CTabUIbLHOCTU U MPOrpec-
ca B Mupe. HagexHoe obecneyeHmne aHepropecypcamm npsaMo onpege-
NIET BKOHOMUYECKMNE YCNEXM FOCYAAPCTB N KAYECTBO XUSHU MUIIMOHOB
nogen Ha nnaHete. OT TOro, kak Mbl PELLUMM 3TU NPOBEMbI, 3aBUCUT TO, Kak OyaeT peLleH BONpocC,
BOJIHYIOLMIA BCE YENOBEYECTBO — BOMPOC COXPAHEHUS OKpyXalowlern cpenbl. Poccus HamepeHa u
Janblie NoanepXmBatb NCCNeaoBaHns B 001aCTU MHHOBALMOHHbBIX 3HEPrOTEXHOMOIMIA, B BONMPOCax
3KONorn4eckon 6e30nacHoOCTN N SHEProadPPeKTUBHOCTU, SHEProcOepexeHns U B LEIOM — COOen-
CTBOBATb YKPEMIEHUIO HAYYHOr0 NOTEHUMANa 3HEPreTnyeckom oTpacnam”.

LlepemoHus BpyyeHus npemum "MobanbHasa aHeprusa™ nposoaunack B 2007 I. y>ke B NATbIN pas n
"...3a 3TN roabl OHa cTajna He NPOCTO TPAAMLIMOHHOM, HO U NMPuobpena BecoMoe 3BydaHue. [Npemus
CITY>XUT MOOLLPEHMIO MPOPbLIBHbIX PaspaboToK JyHLLINX YYEHBIX M MEXAYHAPOAHbIX HayYHbIX LUKOM B
obnacTun sHepretTukn”, — NnoavepPKHy MNyTuH.

JNlaypeatamu npemun "nmoodanbHasa aHeprua 2007 ctanu akageMuk Bnagummp HakopsikoB n3 Ho-
BOCMOupcka, npodeccop kadpenpbl BOAOPOAHOW S3HEPreTUKN 1 MAa3MeEHHbIX TexHonoruim TIY, Bbiny-
ckHuk TO®a TMNY 1958 roga, moktop Ixeddppu XblonTT (BennkobputaHusa) n goktop TopcTeHH UH-
rn CurgpyccoH (McnaHoms).

Kak ckasan MNyTuH, HakopskoB 1 XbloUT A00OUINCL ONECTALLMX Pe3ynbTaTtoB B CO34AaHUN TEMo-
3HEepreTn4eckmx TexHonorni, a npogeccop CurdpyccoH ns Mcnanonm 3acny>Xun BbICOKYIO OLEHKY
XXIOpU 32 nccnegoBaHns MO BHEAPEHMIO BOAOPOOHOM SHEPrETUKM.

B pamkax monoaexHon nporpamMmmbl MexayHapoaHOW 3HepreTuyeckon npemumn "MnobanbHas
3Heprua” B 00LLEPOCCUINCKOM KOHKYpPCce yd4acTBoBano 6osee 200 By30B 1 HayYHbIX LIEHTPOB Poccun.

B aTOM CBA3M OTMETMM, YTO JlaypeaToM MOJIOAEXHONM NnporpamMmbl doHaa "lnobanbHas aHeprus” B
2006 r. ctan poueHT XTP A.A. 'pomoB (PaspaboTka MOOUSIbHBIX FTEHEepPaTOPOB "X0N0AHOI0™ MONEKYNAP-
HOro Bogopoaa "Boaank” Ha OCHOBE HAHOMOPOLLKOB aItOMUHKUS 1 BOAbI, H. PyKOBOAUTESNb — NPO®. kKad.
OHX UnbuH A.T1.).

Bopopoa CTaHOBUTCH OAHUM U3 MMaBHbIX MUPOBbLIX MCTOYHMKOB aflbTEPHATMBHOIO Tornnmea. o
MHeHUo npod. TopcTenHHa NHru CurgyccoHa, npomM3BoACTBO BOOOPOAA U3 MPUPOAHOro ra3a Tpeoby-
€T MEHbLLE 3aTpart, YeM ero NPON3BOACTBO U3 KaKoro-imMbo Apyroro Chipbs.

CnepnyeTt yxe ceryac NOMHUTb 06 ONACHOCTM A1 OKPY>XKAKLWEN Cpebl, KOTOpas FPO3nT Hallel
niaaHeTe, NPexae YeM Mbl CTOJIKHEMCS C BONbLLUNMM KaTakn3MamMu, KacaloLLUMNCS KIUMaTUYECKNX
M3MEHEHMN. YenoBek 3aBoeBaN 3eMJIIO U O4EHb CEPLE3HO BANSET Ha OKpy>XatoLlyio cpeay. Cenyac
noTpebneHmne aHepPrun conpoBoXaaeTcs 60NbLLIMMM BbIDpOCaMK yrnepoda B atTMochepy, OT KOTO-
PbIX TPYAHO M36aBUTbLCS. BaXHO CHU3UTb COAEPXXaHWE yrnepoaa B TOMJIMBE U UCMOJIb30BaTb BO300-
HOBNSIEMbIE MCTOYHUKM SHEPTUN.

Mpon3BoaACTBO BOAOPOAA 1 MPUMEHEHUE €ro, Kak TOnanea, B MIcnaHanm MOXET CNYy>XUTb MOOESNbIO
Ong Bcero mupa. ns 1oro 4tobbl OTONTY OT UCMONb30BaHUS YIJIEBOAOPOAOB B NOJIb3Y HOBOW TOMIMBHOMN
06a3bl, TpedyeTcs 6osee yecneLluHbIv 1 6051ee TOHHbIN, YMEbI N0axX04, K MICMOb30BaHWIO YINIEBOAOPOAHbLIX
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lMpeaugeHT Poccun Bnagnmup MytnH Bpy4aer npemuio “TnobanbHasa 3Hep-
rus” 3a 2007 rog akagemuky Bnagumupy HakopsikoBy, npodg. kag. BT TITY.
TEXHONOIMN. HY>KHO MPUPYYUTb 1 UCMNOJIb30BATb HOBLIE 3IEMEHTbI —
3TO BOAOPOL, — YTOObI CNacTn MUp.

ECTb kKak MUHMMYM [BE NMPEAnoChbUIKA [fi TOro, YToObl cUMTaTh BO-
JOPOAHYIO SHEPIreTUKY U MiIa3MEHHbIE TEXHOIOMMU MarmcTpasibHbIM Ha-
MpaB/iEHNEM Pa3BUTMSI TEXHOIOMMYECKOW KyJbTYPbl HALLIEN LIMBUIM3ALMIA.

Bo-nepBbix, 4eN10BEYECTBO BCTYMNAET B 3M0OXY HOBOW SHEPreTun-
yeckol ctpaternn. CyTb e€ npocTta: Haao obecneynTb O0NroBpe-
MEHHOE Pa3BUTUE SKOHOMUKW (4TO O3HA4YaEeT HENPEPbIBHbLIM POCT
NoTPebsIeHNs SHEPrMn Ha Aylly HaceneHus Npu OaAHOBPEMEHHOM
CHUXXEHWNK 3KOSIOrMYECKOM Harpy3km Ha buocoepy). AHann3 cutya-
LI NOKa3bIBAET, YTO CErOAHS TOJIbKO NPOM3BOACTBO BOAOPOAA U
€ro nocnenyllee CXUraHme B 3JIEKTPOXUMMUYECKUX TOMIUBHbIX
3JIEMEHTax 1 gpuraTensdax BHyTPEHHErO CropaHnus MOXET O4HOBPE-
MEHHO (KOMMJIEKCHO) peLlmnTb NpobnemMbl, ykasaHHble Bbille. [103-
TOMY BCE NPOMBbILLIEHHO Pa3BUTbIE CTPaHbl MUPa akKTUBHO ABUXKYT-
Cs1 K OCBOEHUIO HOBOIM TEXHOJIOMMYECKOM NapagurMbl, Ha3blIBaeMOw
BOJOPOAHOM 3HepreTukon. B nocnegHue roabl Habniopaetcs
CTPEMUTENbHbI POCT MHBECTULMIA B 3Ty 06N1aCTb.

Bo—BTOpbIX, BOOOPOAHAsS 3HEPreTrka TECHO CBsi3aHa C npmuMe-
HEHMEM MAa3Mbl 715 NOJIyYeHMS BOOOPOOA, HAHECEHUS NMOKPbITUIA
Ha MemMOpaHbl TOMJIMBHbIX 3JIEMEHTOB, MOAN(PULIMPOBAHNSA CBOWCTB
MOBEPXHOCTU KOHCTPYKLMOHHbBIX 3/1IEMEHTOB U APYrX 3aaad.

CerogHs nna3ma LUMPOKO UCTIONBL3YETCS BO MHOTMX OoTpacnsx. be3
HEE HEBO3MOXKHO MPEACTaBUTb 3JIEKTPOHHYIO NMPOMbILLNIEHHOCTb, OMNTU-
Ky, 06paboTKy MaTepmaioB B CaMOM LLIMPOKOM acrekTe. Poccusi, HecMo-
TPS Ha TPYAHOCTW nocneaHux 20 NeT, 04eHb 3aMETHA HA MMPOBOM PbIH-
K€ MiasMeHHbIX TEXHOIOrM. MpUATHO OCO3HaBaThb, YTO B 3TON chepe
Halu TOMCK 9BNSIETCH OOHUM M3 CaMbiX MPOABUHYTLIX FOPOAOB B CTPaHe.

Poccusi, 6e3ycnoBHO, Benvkas sHepretTnyeckas aepxasa. Xopo-
LLIO M3BECTHbI €€ aMBULUMIN Ha 3TOT CHET (ObITb B YXCE NMNOEPOB MUPO-
BOI0 pblHKa 9HEpPrun). Ho Ham NpeacTouT eLwlg MHOroe caenatb, YToObI
[okasatb cebe 1 aApyrim, YTo 1 B BOAOPOAHON SHEPrETUKE Mbl MOXEM
ObITb AOCTONHbLIMW MAPTHEPAMU [J1 SKOHOMUYECKN Pa3BUTbIX CTPAH.

INNOVATIVE EDUCATIONAL
PROGRAMME OF TOMSK POLYTECHNIC
UNIVERSITY IN THE FIELD OF HYDROGEN
POWER ENGINEERING,
RENEWABLE ENERGY RESOURCES
AND ENERGY SAVING

Y.l. TYURIN
Doctor of Physics and Mathematics

The implementation objective of this field
within the framework of TPU innovative edu-
cational programme is to develop scientific
research and educate specialists in the field of
innovation technologies of hydrogen power
engineering, renewable energy resources and
energy saving, as well as to ensure both eco-
logical and power safety of staff within the
modern society.

President V.V. Putin making his speech in
the Global Energy International Prize Award
Ceremony that was held on July 9, 2007 said,
“... Energy development is more and more
becoming the guarantee of stability and
progress in the world. Reliable energy sup-
plies directly determine countries’ economic
success and the quality of life for millions of
people around the world. ... Russia will con-
tinue to support research into innovative ener-
gy technology, environmental safety, energy
efficiency and energy conservation. Overall,
we will help to strengthen the energy sector’s
scientific potential”.

The winners of this year’s Global Energy
Prize 2007 are Academician Vladimir
Nakoryakov from Novosibirsk, Russia,
Professor of the Department of Hydrogen
Power Engineering and Plasma Technologies
of Tomsk Polytechnic University who graduat-
ed from Thermal Power Engineering
Department of TPU in1958, Doctor Jeffrey
Hewitt from the United Kingdom, and Doctor
Thorstein Sigfusson from Iceland.

Means employed:

Establishment of centre of advanced
education of elite specialists and expert
teams in hydrogen power engineering tech-
nologies, renewable energy resources and
energy saving on the bases of the faculty of
Natural Sciences & Mathematics and Institute
of Electrical Engineering of Tomsk Polytech-
nic University.

Objectives:

Development of scientific research
and establishment of educational environ-
ment in accordance with the world standards;

Advanced education of specialists
for such leading enterprises as Roscosmos,
electronic and optical industries, Atomprom,
Unified Energy System of the RF involving
scientists and leading specialists of advanced
organisations.

The department of Hydrogen Power
Engineering and Plasma Technologies (HEPT)
was established on the bases of the faculty of
Natural Sciences & Mathematics and labora-
tory of plasma technologies of Scientific-
Research Institute of Nuclear Physics in TPU
and appeared to be the first in Russia.

Hydrogen Power Engineering and Plasma
Technologies Departments train bachelors in
the field of Physics — 010700 who continue
their education in accordance with master’s
programme Plasma Physics - 010705 follow-
ing the orders of industrial plants, working in
the field of High-Tech, and research organisa-
tions. Our strategic partners are the Institute
of High-Current Electronics, Siberian Brunch
of the Russian Academy of Science (Tomsk)
and Scientific Development and Production
Centre of Applied Mechanics (Zheleznogorsk,
Krasnoyarsk region)
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Knto4yeBbIM 3IEMEHTOM B TEXHOKPATUYECKOM OBOLLECTBE ABASIETCS YE0BEK, BNaAeoLWMiA 3HAHWS -
MU B faHHon cdepe. Noatomy TIY Ha 6as3e ¢gakynbTeTa eCTECTBEHHbIX HAYK U MaTeMaTUKK, a TakxkKe
nabopaTtopuu MAasMeHHbIX TEXHONOMMM Hay4yHO-mMccnenoBaTebCkOro MHCTUTYTA S0EPHON GU3NKN
HeOaBHO OTKPbIN MEPBYIO B CTpaHe kadeapy "BooopogHada aHepretTuka n naa3mMeHHble TexHonorum”
(B3AIT), nepen KOTOPOW NocTaBneHa 3aaa4ya:; OpraHM3oBaTh NOArOTOBKY CMELManncToB, COCOOHbIX
ycnewHo paboTaTtb B HOBbIX YC/IOBUSAX. EE COTPYAHMKM 3aHMMAKTCS Hay4YHbIMU MCCNeA0BaHNUSAMU B
ob6nacTn B3anMoaencTBUa Ny4koB 3apsixKEHHbIX YaCTULL U NNa3Mbl C BELLECTBOM, PU3UKU TOHKUX MIIE-
HOK, TEXHUKWN N TEXHOJI0MMMN OCXOEHUS MOANDULMPYIOLLMX NOKPbLITUI Ha pa3finyHble MaTtepuasbl. Be-
netcsa paboTta no co3aaHnIo M BHEOPEHUIO B NPOU3BOACTBO 060PYA0BaHUS ANS peanm3aummy Ny4koBbIX
M MJIa3MeHHbIX TEXHONOMMI Kak B Poccun, Tak 1 3a pybexom (IOxHasa Kopes, dnonusa, Yexusa v ap.).
Kadenpa BIMT rotoBut 6akanaspos no HanpaeneHmio 010700 "dusmka™, npoaomkatoLyx 3a-
TemMm obyyeHme No MoaepHU3poBaHHon Mmarnctepckon nporpamme 010705 "dunsnka nnasmbl” (Hayy-
HbI pykoBoauTenb — Npod. KpnBobokos B.I1.), B paMmkax KOTOPOM FOTOBATCS CNeLmnanucTbl o Gusmn-
K€ MiasMbl C OPMEHTAUMEN Ha MHXEHEPHblE acMekTbl 3TOW cneumanbHocTu. oTpebutenn mx —
COBPEMEHHbIE MPOMBbILLIEHHbIE NpeanpuaTus, padoTatowme B High—Tech, 1 Hay4YHble opraHusaumun.
Hawwmmn cTtpaTtermyeckmmmn naptHEpamMu ctann WHCTUTYT CUAbHOTOYHOW 3nekTpoHuku CO PAH
(r. Tomck) n HIMO npuknagHo mexaHuku (r. XKeneaHoropck KpacHospckoro kpas).
BbicokokBannduULMpOBaHHbIE COTPYAHUKU MHCTUTYTa paboTatoT Ha kadeape BIAMT npenogasare-
nsamu, a HMO npuknagHOM MexaHUKM pa3MeLLIaeT Y Hac 3akasbl Ha Pa3paboTKy HOBbIX TEXHOMOMMYECKMNX
NPOLECCOB 1 Na3MeHHOro 060pyaoBaHNS, KOTOPbIE MCMOJIb3YIOTCA B MPOM3BOACTBE KOCMUYECKOM TEX-
HUKKM. MNpn 3TOM 062 NApTHEPA NPOABASAIOT OOJbLLUOM MHTEPEC K HALLMM BbinyckHukam. B 2007 rogy Obli-
JI1 BbINYLLIEHBI ABA NEPBbIX MarncTpa, B 2010 roay nnaHMpyeTCs BbiNyCK HE MEHEE NATHAALATU YENTOBEK.
B Poccum noka HeT o6pa3oBaTenbHOro CTaHaapTa no BOOOPOAHOW SHepreTuke. NoaTomMy B pamMKax
MOIM-3 Bo BTOpOoM kBapTane 2007 roga 6bina 3aBeplueHa padoTa no pa3paboTke aBTOPCKOM NporpaMmbl
MarncTepckown NoarotToBku "BooopoaHas sHepretTuka™ (HayydHble pykoBoautenu — npod. TiopuH HO.U. n
npod. Kpneobokor B.T1.). Nporpamma npoluna Bce ¢pasbl COrIaCoBaHMS, YTO NO3BONIO HAYaTb NOATO-
TOBKY MarucTpoB ¢ ceHTabpsi 2007 roga. Bonpoc o cTpaTternyecknx napTHEPax HaxXoamMTCs B CTaaUn pe-
LueHus. Becbma BeposiTHO, 4To nMin 6yayT MHctutyT Tennopumsukn CO PAH (HoBocnbupck) n YHUBepcu-
TeT UcnaHoun. Ha kadenpe BIIT npodeccopomM Ha MOCTOAHHOW OCHOBE paboTaeT COTPYAOHUK
MHcTuTyTa TENNnodu3nKn, N3BECTHbLIN CreuuannucT B 061acTyi BOOOPOAHOW SHEPreTUKU, akagemuk PAH
Hakopsikos B.E. OgHOBpeMeHHO BeOETCS paboTa No opraHmM3auym CoTpyaHn4ecTBa ¢ MIcnaHackmm yHu-
BEpCUTETOM U YHMBeEpcuTeTOM PelkbsaBuka. HameueH Bn3nt generaumm TIY ¢ Uenbio n3yyYeHus onbita
Mcnanoym — cTpaHbl, BeCbMa NPOABMHYTOM B 061aCTV BOOOPOAHOW S3HEPreTUKUY, B MPOBEAEHUM HAYYHbIX
nccnenoBaHnM 1 NOAroTOBKE CMeEUUannMcToB Ans 3Ton chepbl. Ho BMECTE € 3TnM, Kak BbicKasascsa nay-
peaTr MexayHapoaHOW aHepreTudeckor npemun "TnobanbHas aHeprus™ 2007 roga, npodpeccop Top-
cteriHH VHrm CurgyccoH: "MicnaHous — o4eHb ManeHbKasi CTpaHa, B HEW O4eHb Masio YHUBEPCUTETOB W,
COOTBETCTBEHHO, HAYYHbIX LLIEHTPOB, HAY4YHOrO MNOTEHLMAsA U OMbiTa B CEPbE3HbIX NCCea0BaHUsAX. Bcem
3TM B MNOJIHOM Mepe 00afaeT MMEHHO Balla CTPaHa, U S O4EHb X04Y, YTOObI MCNIaHACKME U POCCUACKME
Yy4€HbIe 00BbEAMHNNN CBOW YCUNS B 061aCT NPaKTUYECKOro MCMOIb30BaHWS BOAOPOOHOMN SHEPreTUKN".
YcnelwHoe pasBuTMe BOOOPOAHOW 3HEPreTukn HepaspbiBHO CBA3aHO C 6e30macHon paboTom
9HepreTn4eckmx yCTaHoBOK. Booopoa, B3aMMoaencTBys C KOHCTPYKLMOHHBIMY MaTepuanamMmu, Bbli3bl-
BaeT OXPynyMBaHME, Pe3Koe yxyaLlleHne nx Guanyeckmnx 1 MexaHm4eckmx CBOMCTB 1, Kak cneacTeue,
MPUBOAUT K aBaAPUNHBLIM CUTYaLINAM.
B cBSI3M C 9TMM CTAaHOBUTCS aKTyasibHbIM:
® JKCMEPUMEHTaNIbHOE U TEOPETMHECKOE NCCENOBAHNE BANSHUS BOAOPO4A HA CBON-
CTBa MaTepmasnos;
® pa3paboTka 1 co3aaHne MmaTepuanos, YCTOMYNBLIX K BO3AENCTBMIO BOAOPOAA;
® Pa3BUTME HEPA3PYLLAKOLLMX METOAOB KOHTPOMSA BOAOPOAHOMO OXPYNYMBAHNSA KOHCTPYK-
LIMOHHbIX MaTEPUANOB;
® pasBUTME CNOCOOO0B HM3KOTEMMNEPATYPHOrO yaaneHns BoAOPOAa N3 KOHCTPYKLIMOH-
HbIX MaTepMasnoB;

® onepexarLlas NnoaroToBka CneumanmcToB B 061acTn matepmanoBeaeHns Bogopoa-
HOW SHEPreTUKM.
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MarHeTpoHHblIe NICTOYHUKN HaHECEHUSI KaTasIn3upYyoLLnNX NOKPbITUI MEeTO-
AOM MarHeTpoOHHOro HarnbiJieHns 4o 1000 M2 B CYTKU, N3roToBJiIeHHbIe CO-
TpyAHukamu TIY

MopnepHnanpoBaHHas 0bpasoBaTesibHas NporpamMmMa NnoaroToOBKU
MarmcTpoB Mo HarnpasneHutio "Pursnka KOHOAEHCUMPOBAHHOIO COCTOSI-
Hua" pa3paboTaHa Ha kadenpe obuien pusvkmn EHM®P Ha ocHose
KOMMNETEHTHOCTHOIO MOAX0AA, KPEeOUTHOWM CTOMMOCTU PE3YNbTaToB
00y4YeHns B LENOM U OTAENbHbLIX OUCUMIMINH, B YaCTHOCTW. lNMporpam-
Ma MHBApVaHTHa 3apybexHbIM aHanoram. 94apo KoHuenumm gopmm-
POBaHMSI KOMMETEHLMIA COCTABASIET NOJIOXKEHNE 00 YHETE MHTEPECOB
BbINMYCKHMKA 1 paboTtogatens. MNMpu paspaboTke KpeanTHOM CTOMMO-
CTV Pe3yNbTaTtoB 00Yy4EHNS HAMOOIbLLME KPEAUTLI UMEKOT KOMMETEH-
LM, OCHOBAHHbIE HA CMOCOOHOCTSAX K CAMOCTOSATENBbHOM TBOPYECKOMN
DEATENbHOCTU, N GOPMUPYIOLLME UX OUCLMIIVIHBI.

O6pa3oBaTenbHasg nporpamma npegycmatpmBaeT ryooKyo
€CTECTBEHHO-HAY4YHYIO M MaTEMATUYECKYIO0 NOAroTOBKY. Maructp
Bnageer npodeccmoHanbHbIMU 3HAHMAMU B 00/1acT METO4OB
SOEPHOro aHanusa TBEPAOro Tena, U30TOMHOro, XMMUYEeCKOro
aHaNM30B N CTPYKTYPHOr0 aHaansa MetTogamMmm atToMHOM GU3unkm,
LIMPOKNUM CNEKTPOM 3HaHUI 0 AedekTax B TBEPAbIX Tenax, chop-
MUPOBAHHLIMW KOMMETEHUMAMMN MO MPUMEHEHUIO MOJTyYEHHbIX
3HAHUM AN peweHns HEYEeTKO OonpenesieHHbIX 3a4ay B HECTaH-
DAPTHBIX CUTyaumsax. ATO NO3BONSET BbIMYCKHUKY paboTaTtb B UH-
HOBAUMOHHbBIX HaNpPaBIEHUSAX HAy4YHbIX UCCEeO0BaHUN, CBS3aH-
HbIX C BOOAOPOAHOMN 3HEPreTUKOW, HAHOTEXHONOIMSMU, aTOMHOW
3HEpPreTnkom n ap.

Bnarogaps BHegpeHutio nMpoBAEMHO-OPUEHTUPOBAHHOIO W
NMPOEKTHO-OPraHN30BaHHOIO 00y4YeHNsT GOPMUPYIOTCS KOMMNETEH-
LM B MPOEKTUPOBAHUN HAY4YHbIX UCCNEOOBAHUN, B NPOBEAEHUN
3KOHOMMYECKOrO pacyéTa, MapKeTUHIOBOrO MPOrHO3VMPOBAHUS U
MeHeoKMeHTa pa3paboTaHHOro npoekra. CnocoObHOCTL K npoBe-
OEHNI0 Hay4YHbIX MCCegoBaHUN Pa3BMBAETCS Yy MarncTpaHTOB B
npouecce pabotbl B HCTUTYTE GU3MKK MPOYHOCTM U MaTEPUANO-
BegoeHna CO PAH, MHCTUTYTE CUIbHOTOYHOW 3anekTpoHukm CO
PAH, UHcTuTyTe aaepHon dmnankm CO PAH, HAW npwn TI1Y.

—— it <l 3 i

Nowadays there is no educational stan-
dard within the field of hydrogen power engi-
neering in Russia. In the framework of innova-
tion educational programme of TPU master’s
programme was elaborated which is aimed at
specialists’ training in the field of Hydrogen
Power Engineering. This programme is going
to be launched in September 2007.

There is a close connection between
hydrogen power engineering development
and safe performance of electric power
plants. Due to this fact advanced education of
specialists in the field of material study for
hydrogen power engineering is of current
concern.

Education of master students in accor-
dance with the improved educational pro-
gramme in the field of Condensed Matter
Physics was elaborated by the Department of
General Physics at the faculty of Natural
Science and Mathematics. This program is
based on competitive approach and credit
system of education. When educating spe-
cialists, we take into consideration the inter-
ests of both graduate and employer.

Besides, it should be taken into considera-
tion that reliable energy supply defines eco-
nomic success of the state, as well as the
quality of life and is connected with such
aspects as energy saving and energy efficien-
cy. In comparison with such countries as
Japan, EU countries and the USA energy
intensity of goods and services in Russia
exceeds 3-4 times that slows down economy
development of the country and makes such
goods and services noncompetitive on the
world market. Education of master students in
the field of Energy Saving and Energy
Efficiency within the frames of educational
programme of TPU is aimed at specialists’
training.

The elaborated programme was approved
by the specialists of enterprises who will be
our strategic partners and who will later on
employ our graduates.

The following companies have offered to be
our strategic partners: A.D.D. Service
Company, OAO Federal Grid Company of the
Unified Energy System of Russia, Energo-
garant, Regional Control Centre for Energy
Efficiency, Energomash Limited.

Master’s programme Renewable Energy
Systems makes provision for specialists train-
ing in accordance with the world standards.
Specialists educated in accordance with this
programme will be able to install renewable
energy plants into power-supply systems of
any kind.

Competitive advantages of graduate:

Combination of fundamental training and
unique knowledge within this field are aimed
at problem solving:

a) project management and effective man-
agement of fundamental and applied
research in the field of hydrogen power engi-
neering;

b) provision with scientific and technologi-
cal development facilities of power systems
on the bases of hydrogen and accompanying
technologies;

c) development of energy supply systems
including plasma technologies;

d) knowledge of modern computer tech-
nologies of hydrogen power engineering sys-
tem design and plasma production on the
bases of code programmes;

e) design, analysis and calculation of mod-
ern energy supply systems;

f) good command of English for special
purposes;

g) leader’s features, successful team work
under the conditions of competitive environ-
ment, ability to plan professional growth;
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MapTHEpPamMm B 061acTV MaTepnanoBedeHns B CUCTEMaxX MeTaN—BOO0OPOA, SBASIOTCS:
® TOMCKUI HAY4YHbIV LEHTP;
® ®OpayHropepoBCKUIA MHCTUTYT Hepas3pyLLaLWMX MeTOA0B KOHTpos CaapOpiokeH,
(lfepmanmns);
® VYHuBepcuteT Kapncpya (fepmanuns);
® VIHCTUTYT CUHXPOTPOHHOIrO n3nydeHns Kapncpyas (fepmanmg).
® llccnenoBaHus BbIMOSHAIOTCS B paMkax rpaHToB PpayHrodepoBckoro obuiecTsa He-
paspyLiaLyx MeTogoB KOHTPoa (fepmanud), npoekta MexXxayHapoaHOro Hay4HO—TeX-
HMUYEeCKOro LeHTpa, rpaHtoB PODU, rpaHTa nporpammbl MuHo6pHaykn "Pa3BuTre Hayu-
HOro NOTEeHUuana BbICLLUEW LLKOJbI".

Mo pesynbTatam mccnenoBaHmin onybankoBaHo 6onee 20 cTaTen B peLeH3MPYEMbIX XypHanax,
n3paHbl 2 MoHorpadguu. CTyaeHTbl U acnnpaHThl NPOLLN CTAXUPOBKY BO PpayHropepoBCKMM UHCTU-
TyTe HepaspyLlalLWwmMx METOA0B KOHTPOJISA, MPOBOOATCS PErynspHble CEMUHAPbLI C YHaCTMEM BEAYLLMX
COTPYOHWKOB HALLMX HAY4YHbIX MApPTHEPOB.

B HacTosiuiee Bpems oanH maructpaHT kadpeapbl OPD obyyaeTcs B YHMBepcuTeTe Kapncpya, asa
MarucTpa BbiUrpanu rpaHT Ha obyyeHne B acnupaHType YHuBepcuteTa Kapncpys.

B npougecce BbinosHeHnsa MIHHOBaLMOHHOM 00pa3oBaTeIbHOM NPOrpaMmMbl MJIaHUPYETCS:

® [oAroToBKa AMCCEepTauUuii MarMcTpoB, KaHOWAATOB 1 JOKTOPOB Hayk HA Hay4yHOM 6ase
dpayHrodepoBCKOro MHCTUTYTa HepaspyLualoLWmMX METOA0B KOHTpons, MHCTUTyTa CUH-
XPOTPOHHOIO N3Ay4EHNS 1 TOMCKOIO HAy4YHOrO LEHTPA;

® pasBuTME Hay4YHOM Oa3bl B YHMBEPCUTETE Mo npodbneme: "MaTtepmnanoBegeHue ons Bo-
JOPOOHON 3HEepreTnkn';

® yTeHune nekumi BeayLiyx npodeccopoB HaLLUX MAPTHEPOB Anda ctyaeHToB TI1Y;

® [pOBeAEHME COBMECTHbLIX CEMMHAPOB;

® COo30aHMe Hay4dyHO-0OpasoBaTeNbHOM nabopaTtopum No U3YYEHUIO 1 aTTeCTaLMK HAHO-
CTPYKTYP C MCMNOJSIbBOBAHNEM CUHXPOTPOHHOIO N3NTy4EHUS.

OpOHoW 13 OCHOBHbIX 3a4a4 9ToW nabopaTopun ABNSETCS uccnegoBaHme Gusnkn BOAOPOAHOIO
OXPYMYMBaHUS MaTepManoB A BOAOPOOHON SHEPTreTUKu.

Y BCcex BbIMYCKHUKOB, MPOSIBUBLLKX YCNEXn B y4EOE 1 CKIIOHHOCTb K Hay4HoW paboTte, nocne marm-
CTpaTypbl €CTb BO3MOXHOCTb MPOAO/IKUTbL Yy4EOY B acnupanType. OHM BOCTPeOOBaHbI BbICLUMMM
y4eOHbIMU 3aBeAeHNAMU, HAYHHO-UCCea0BaTEIbCKUMU OPraHnN3aLnaIMM N BbICOKOTEXHOIOTMYECKN-
MU NPeanpuaTuaMm B 06/1acTax MalUMHOCTPOEHUS!, KOCMUYECKOW TEXHUKWU, 3NEKTPOHUKN, OMTUKMN,
MeOVLUHCKOW TEXHUKU U T.M. Kak B Poccuu, Tak 1 B 3apyOeXXHbIX CTpaHax.

[pyroi acnekT HageXxHOro obecnevyeHns SHeEPropecypcamm, KOTopbIi NPSMO OrnpenensaeT 3Ko-
HOMMYECKME YCMEXN FOCYAAPCTB M KAYEeCTBO XM3HM JIIOAEN HA N1aHETEe, CBA3aH C 3HeProcbepexeHun-
€M N 3HepProaddEKTUBHOCTHLIO. BosblLuas 3HEProeMKOCTb POCCUNCKMX TOBAPOB 1 ycayr (B 3—4 pasa
npeBocxoasilasi TakoBble B AnoHum, ctpaHax EC, CLUA) nenaeT nx HEKOHKYPEHTOCNOCOOHBbIMW Ha MU-
POBOM PbIHKE, YTO TOPMO3UT pa3BmUTUE IKOHOMUKM Poccrnn. OrpoMHbIA NOTEHLMAN 3Heprocoepexe-
HUS — okoJ1I0 40 % OT 0O6bEMA NOTPEBNEHNS SNEKTPUHECKON U TEMJIOBOW SHEPIMN — CTUMYIUPYET
60pbOY 3a NoBbILLIEHNE 3PPEKTUBHOCTU UCMNOJIb30BAHUS SHEPTUM B SKOHOMKUKE Poccun Ha ogHO 13
nepBbix MecT. [J0 HeAaBHEr0 BPEMEHM B HALLE CTPaHe He Benachb NOAroToBKa CAeumanncToB B obna-
CTU 3HeprocbepexeHns n aHeproadPekTMBHOCTI. B nyyluem cnyyae Aeno orpaHnymMBanoch YTEHUEM
COOTBETCTBYIOLLEro Kypca IeKLUin B paMkax cneLmanbHOCTEN "ONeKTPpUYeckmne CUCTEMbI U CETU" UK
"OnekTpocHabXeHEe NPOMbILLNEHHbIX MPEeANPUaTUn”.

Pedopma poccuimnckom anekTposHEPreTukn, NepeBOd, BCEN 3KOHOMUKN HA PbIHOYHbLIE PENbCHI,
npeactosuiee BcTynneHme Poccun B BTO NOBBICUAM MHTEPEC PYKOBOAUTENIEN BCEX YPOBHEM U BCEX

oTpacnen 3KOHOMMKU, BKJlOYasA camMy 9NEKTPOSHEPreTUKY, K Npodneme sHeproadpekTMBHocTU. BCE ya-
we B 3JITU TIY, B TOM Yncne Ha kadpenpy "OneKTposHEPreTMYeckmne CMCTEMbI 1 BbICOKOBOJIbTHAS TEX-
HUKA", NPMXOOAT 3anpochkl OT noapasaeneHnin PAO "ESC Poccun™, oT npeanpuaTuii HEPTAHON, ra30BOWA
1 HepTe-rasoxMMmM4eckmnx OTpacien Ha cneumanncToB B 00/1aCT SHEProcbepexxeHns n aHeproadpdex-
TUBHOCTM (MOCAEOHUIA MO BPEMEHW 3anpoc NnocTynui ot komnadun "A. 0.0, Cepsuc”). BkntoyEHHAs B VH-
HOBALIMOHHYIO 0Opa3oBaTesibHylo nporpamMmy TIY noarotoBka MarmcTpoB Mo nporpamMmme "SHeprocoe-
pexeHne n aHeproadpPeKTUBHOCTbL" NPMU3BaHa BOCMNOIHMUTL NPOBEN B MOAroTOBKE TakMX CMELUanncToB.
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lNMpepnaraemas CTPyKTypa TONMIMBHOWN AYENKH

Anop NI-YSZ (~10 mkm)
BoccTaHOBNeHHbIN !
| - | IneKTponnuT
YSZ (~ 5 mkm)

MazopacnpedennTENLHLIW
AHOAHLIM 3NeKTPoA,

BunonsapHaa (HMKeneBbIiA BOMNOK)

nnacTuHa

lMporpamma MakCMyM—CUCTEMY aHO4—3NeTPONUT—
KaToa HaHecTU B eAMHCTBEHHOM LMKNE BaKyyMHbIMW MeTo4amMu
(m3bexxaTtb CUHTE3a COBCEM)

HanpaBneHMe Haquoﬁ AedaTeJ/IbHOCTU — TOHKOIJIeHO4YHble TBepaoOOKcuna-
Hble TOIMJINBHbIE 3J1EMEHTbI

PagpaboTtaHHasa nporpamma npeanofnaraeT noaroToBKY
CMeuVanMCcToOB-3HEPIreTUKOB, BAAEOLLMX, KDOME TPAOAVLVMOHHbIX,
3HaHUAMM B 06/1aCTN NPUMEHEHNS SHEProcOeperaLLMX TEXHOO0-
i NPoM3BOACTBA N Nepenadn 3NeKTPUYeckom SHEPrn, BbINOJI-
HEHUS SHeproayamTa M nNpubOpPHOro 3aHeproobcnenoBaHMa, Mo
NnpobyemMam Ka4yeCTBa SNEKTPUHECKON SHEPTUU N SNEKTPOMATHUT-
HOW coBMeCTUMOCTU. lNMporpammon NnpeaycMoOTPEHO OCBOEHME Ta-
KMX Y4eOHbIX OUCUMUMANH Kak "OHeprosp@eKkTMBHOCTb CUCTEM
SHeprocHabxeHua", "MeToabl KOHTPONSA N 06eCNeYeHns INEKTPO-
MarHUTHOM COBMECTUMOCTU B 3/1ekTpo3HepreTuke” n ap. OHa Obl-
fla npenBapuTenbHO 0OCYXAEHA CO cneumvanucTamu npennpus-
TUI, KOTOPblE OYAYT HALLMMM CTPATErMYECKMMM NAPTHEPAMUN UK
TPaANLIMOHHBIMUY "NOTPEOUTENAMI” HALLIMX BbIMYCKHMKOB.

BbICTynnTb B Ka4eCTBe CTpaTernyeckmx napTHEPOB Bbipa-
3una xenaHve komnanus "Hepromadu (FOK) Jinmnten”.

B HacTosLLEee BpemMs BeayTCs neperoBopbl 00 yHacTUn NapTHE-
POB B CO3AaHNN CNELMATU3NPOBAHHOMO Y4eOHOr 0 Klacca no SHEProc-
OepexxeHunto 1 3HepProdadPEKTUBHOCTI, OCHALLEHHOTO COBPEMEHHbIMM
KOMMbIOTEPHBIMKM MpOrpaMmMamu, nNprudopamMm KOHTPONS KadyecTBa
SJIEKTPOSHEPINW, KITHOYEBBIX 31eMeHTOB ACKY3 (aBTOMaTU3MpPOBaH-
HOM CUCTEMbI KOMMEPYECKOIO YYETA 3/IEKTPO3HEPTNN) U AP.

Maructepckasa nporpaMmma "CrucTeMbl 3/IEKTPOCHAOXEHUS C
BO30OHOBNSEMbIMU UCTOUYHUKAMW SHEPTUM™ MpeaycMaTpuBaeT Noz-
rOTOBKY CMELMANIMCTOB MUPOBOIO YPOBHSI, COCOOHBLIX 3DMEKTUBHO
BCTpamBaTb YCTAHOBKW BO30OHOBNSIEMON SHEPreTUKM B CUCTEMBbI
9NEKTPOCHAOXEHUS pPasnyHbiX 00bLEKTOB. [laHHOE HanpaBlieHne
Pa3BUTUSA SHEPIrEeTMKN BECbMA aKTyasSlbHO M 3aHMMAET MPUOPUTET-
Hble NO3UUUN B Takux cTpaHax, kak fepmanusa, Janua, fonnaHous,
CLA n gpyrux. MpuynHbl OYpHOrO pasBMTUS BO30OHOBASIEMOMN
3HEPreTnkM — 3To 0OOCTpPSAOLLIMECS NPOBIEMbI 3KONOrMM N UCTOLLE-
HVE 3anacoB MCKOMAeMbIX BUAOB TOMIMBA. O 3HAYMMOCTU STUX MUI-
POBbIX MPOOIEM CBMOETENLCTBYET MX OOCYXOEHME Ha HedaBHEN
BCTPEYE NMNOEPOB BOCbMU BEOYLLMX MUPOBLIX AEPXAaB.

j) professional knowledge in the field of
hydrogen economy.

Foreign partners:

University of Iceland

Universities of Kassel and Karlsruhe
(Germany),

Fraunhofer Institute of Nondestructive
Methods of Control, Saarbrukken, Germany

Institute of Synchrotron Radiation of
Research Centre (Karlsruhe, Germany).

In 2007, following the agreement conclud-
ed with Kassel University, it is planned to elab-
orate new master’s programme Electric
Power Engineering especially developed for
business customer that is Unified Energy
System of the RF (RAO UES of Russia).
Graduates will be awarded two diplomas
these are of Tomsk Polytechnic University and
Kassel University (Germany).

Education courses:

Master’s programmes in the following
fields:

Hydrogen power engineering Technologies

Plasma Physics

Material Studies for Hydrogen and Nuclear
Power Engineering

Energy Power Systems with Renewable
Energy Resources

Power Saving and Energy Efficiency

One year study on the basis of bachelor’s
programme within the following specialties :

1. Electrical Supply

2. Electrical Power Systems and Networks

3. High Voltage Electrical Power and
Electrical Engineering

Specialists’ retraining within the following
programmes:

Hydrogen power engineering Technolo-
gies, Hydrogen Power Saving and Renewable
Energy Resources:

- the number of training hours is 850.
Education process is based on higher educa-
tion.

Professional development of engineering
staff working in power and electrical engi-
neering enterprises :

- the number of training hours is 72-108
which is carried out within the following fields:

1. Fuel Cells and Related Technologies

2. Electrical Supply of Industrial
Enterprises. Energy Saving. Energy
Resources Recording. Maintenance,
Adjustment and Testing of Electrical
Equipment;

3. Electrical Supply Systems, Transforming
Station, Current Networks;

4. Energy Saving. Electrical Supply of
Industrial Enterprises;

5. Electrical Power Systems and Networks;

6. Plasma technologies.

Results obtained at the end of innovation
educational programme:

Educational

Innovation educational system ensures
training and retraining of specialists

Research

Regional centre has been established
meeting world’s requirements in the field of
scientific research

Labour market

Market segment of educational services
that satisfies the need of scientific and indus-
trial fields for specialists in the field of hydro-
gen power engineering, renewable energy
resources and energy saving.
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Kak nasecTtHo, Poccusa obnagaet KpyrnHbiMK 3arnacamMm TOMJIMBHO-3HEPreTU4eckmnx PecypcoB.
OOHakKo Ux NpakTUYeCcKoe UCNOoJIb30BaHNE COMNPSXEHO C TPYAHOCTAMMU M ONMACHOCTAMM, YTO NPUBOOUT
K 3HauuTeNnbHbIM (40 50 %) NOTEPAM 3HEPrOHOCUTENEN, K YrPO3aM 3KOIOrMYEeCKNX kKaTacTpod B Me-
cTax oobbiun 1 NPON3BOACTBA TOMIMBHO-3HEPIreTUHECKNX PECYPCOB, K HEBO3MOXHOCTN 3 PEKTMB-
HOro aHeproobecneyeHus psaa PperMoHoB cTpaHbl. bonee 70 % Tepputopun Poccun ¢ HaceneHmem
22—-25 MJTH 4enoBeK HE MMEIOT HAAEXHOr0 LIEHTPaSIM30BaHHOIO 3HEProobecnevyeHus.

OnoHM 13 apPEKTUBHbBIX MYyTEN peLleHust YKasaHHbIX nNpobnemM sBnsgeTcs BO30OHOBAgeMas
aHepreTuka, ncnosnbadyoulas sHeprmio ConHua, BETpa, NOTOKOB BOAbI, Tenna 3emnu, buomacchi.

MarucTpartypa no ykasaHHOMY HarnpaefEHMIO MPeayCMaTPMBaET COBMECTHYIO MOArOTOBKY MarucTpoB
Kapeapor anekTPoCcHadXEeHW NPOMBbILLINEHHbIX Npeanpuatuii JTTU TIY 1 cooTBETCTBYIOLLEN Kadeapoi
3apybexkHoro By3a. Hawumm naptHEpoOM aBnsaeTcs yHmBepcuTeT . Kaccenb (fepmanuns), oovH 13 naepos B
0651acTV NCMNOMb30BaHMSI BO3OOHOBASIEMbIX SHEPrOPECYPCOB A4J15 MPOM3BOACTBA SNIEKTPOSHEPIUMN.

MoaroToBka MarucTpPOB OCHOBLIBAETCH Ha GakanaBpCKOW NporpaMme No HarnpaBneHuio "Onek-
Tpo3sHepreTmka". B Mmarnctepckon nporpaMmme CTyAEeHTbl U3y4atoT Takme Kypchl, kak "MeTtodpbl 1 cpea-
CTBa MOAENIMPOBAHNSA CUCTEM SNEKTPOCHAOXEHMA C BO30OHOBNSEMbIMU MCTOYHMKAMMU 3HEprumn”,
"CncremMbl reHepUpOoBaHNS 3NEKTPOIHEPT NN, UCMOMb3YIOLLME NPUPOAHbLIE BO30OHOBNSEMbIE 3HEPIrO-
pecypcbl” 1 opyrue, CornacoBaHHbIE C COOTBETCTBYIOLLEN MPOrpaMMon yHMBepcuTeTa r. Kaccens.

B pamkax MHHOBALMOHHOIO 0Opa3oBaTENbHOrO NMPoeKTa NPeayCMOTPEHO CO34aHME N COBEP-
LUEHCTBOBaHME HAay4YHO-METOANYECKOro obecnedyeHms aucLUnnInH MarmcTepckom nporpaMmmebl, CO3-
OaHne COBPEMEHHOM nabopaTtopHor 6a3bl COBMECTHO C BEAYLUVMM POCCUNCKMMU U 3apyBexXHbIMUA
durpmMamm, NPON3BOANTENAMN SHEPreTU4eckoro 060pyaoBaHUs A1 BOSOOHOBIAEMOMN SHEPIrEeTUKMN.

B pe3ynbraTte 4eTbipEXCEMECTPOBOro 00y4eHUst B yHMBepcuteTax Tomcka n Kaccensa cTyaeHThl
nonyyaT gpa OMMJoMa MarnmcTPOB SSIEKTPOSHEPreTUKN U LUMPOKME BO3SMOXHOCTU OJ1s1 NPUIOXKEHUS
CBOMX 3HaHu B Poccuu 1 3a pybexom.

Peannzaums gaHHbIX 3aa4 nnaHmpyeTtcs Ha 6ase LleHTpa onepexaroler noarotToBku cneumanm-
CTOB 1 KOMaHA, NPO¢dECCMOHAN0B MUPOBOIrO YPOBHS B Chepe TEXHOAOrMIN BOAOPOAHON SHEPreTUKN, BO-
300HOBISAEMbIX UCTOYHUKOB 3HEPTNN N S3HEProcOepexXeHus.

CospaHue ueHTpa npecnenyeT Lenu:

MPOBEOEHNE CMCTEMATUYECKMX HAYYHbIX UCCNEAOBaHMM 1 ONepexaroLlas NnoaroToBka cneuyanu-
CTOB MMPOBOr0 YPOBHSA ANs BeayLumx npeanpuatiii "Pockocmoca™, PAO "ESC Poccun”, "OneKkTpoHHOW
M OMTMYECKOW NPOMBbILLNIEHHOCTU", "PocaToma” B 06/1aCTV BOAOPOAHON SHEPTrETUKM U MIIA3SMEHHbIX TEX-
HOJTIOr M, BO3OOHOBNSIEMbIX MICTOYHMKOB SHEPIUM 1 SHEProCcOEepPEXEHUs C MPUBNEYEHUEM st padoThbl B
LIEHTPE KPYMHbIX YYEHBIX 1 BEOYLLVX COTPYAHVUKOB Hanboiee NpoaBUHYThIX OpraHu3aLLmii;

BbINMyCKaeMbl€ CNeLuanncTbl OOJKHbI codeTaTb PyHAAMEHTasIbHYIO MOArOTOBKY CO CrneLuuanbHbl-
MW 3HAHUSIMM NO PEeLLEHNIO BOCTPEeOOBaHHbIX 3a0a4:

® (HopMyIMpPOBaTh 3a4a4M U MPOrpaMmMbl HAYHHO-UCCNeaoBaTeNbCKUX PaboT, 3P HEKTUBHO

KOOPAVHMPOBaTb GyHAAMEHTaNbHbLIE U NPUKIAAHbBIE UCCNEA0BaHUS N MHHOBALIMOHHBIE MPO-

pbiBbl HA KX 6a3e, co3aaBaTb OPraHM3aLMOHHO-3KOHOMUYECKME YCoBMS B Poccun anga ne-

pexoaa K MHHOBALIMOHHOMY TUMY Pa3BUTUS SKOHOMUKMU;

® obecrneyeHne Hay4HOM 1 TEXHOOrMYeckom 6a3bl NPOM3BOACTBA BOAOPOAA U YCUIEHME Pa3BU-

TUSi BHEPreTUYECKNX CUCTEM Ha 6a3e BOOOPOAA M COMYTCTBYIOLLYX TEXHONOMIA MMPOBOIO KJ1acca;

® pas3paboTka reHepaTopoB BOAOPOOA HA OCHOBE MUKPOKAHaIbHOW TEXHMKU U NMiIa3MEH-

HbIX TEXHOJIOTUI, 3NTIEKTPONIN3A U TEXHOSIOTMU HAHECEHUS MOKPbITUI AN OCHOBHbLIX TUMOB

TOMJIMBHbIX 3/IEMEHTOB (TJ);

® paspaboTka 1 BHEAPEHUE 3HeprocobeperatoLLmx CUCTEM;

® B/IaJETb COBPEMEHHbLIMM KOMMNBbIOTEPHLIMN TEXHOAOMMUSAMMN MPOEKTUPOBAHUSA CUCTEM

BOOOPOAOHOM SHEPreTuKn U NNasMeHHOro NPOn3BOACTBA HA OCHOBE KOAOBLIX NPOrpamMmm,

HayMHas C PerMoHasnbHOro YPOBHS;

® [POBOAMTb aHANN3 N PACYHET MOCTPOEHNS COBPEMEHHbBIX CUCTEM SHEPrOOBEeCNEYEHNS,

BKJ104aA NCMOJIb30BAHWE BOAOPOAA B KQYECTBE QHEPIrOHOCUTENS;

® o006nagatb Myo0KNMU S3HAHUAMU MPUHLMMOB PabO0Thbl MPOMBbILLNEHHbBIX TO U COMHEYHO—,

TEPMO- , 90E€PHO- , BETPO-BOAOPOAHbBIX CUCTEM, MPOBOANTL MNEPEAOBbLIE UCCeaoBaHNA T

1 BOOOPOOHbLIX TEXHONOMNIA;
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® B COBEPLUEHCTBE BaAeTb MHOCTPAHHbIM SI3bIKOM;

® 006nagaTtb IMYHOCTHLIMU KOMMETEHUUSMU, HEOOXO-
OMMbIMU 1 OCTaTOYHbIMKM A9 Inaepa, ycnewHo pabo-
TaTb B KOMaHAe, B TOM YMC/IE B MHTEPHALMOHANbHOM
KONJIEKTVBE, OENCTBOBATb M Mobexaatb B YCOBUSIX
KOHKYPEHTHOM cpeabl, MIaHMpoBaTb CBOKO NPOdeCcCcno-
HaNbHYIO Kapbepy, MOCTOSIHHO YYUTbCS WU COBEPLLEH-
CTBOBaTb CBOM NpodEeCCUoHaNn3m;

® ObITb CNEUVannMcTomMm B 06,1aCTN BOOOPOAHOM 9KO-
HOMWKN.

Pesynbrarthbl, nony4yaemMbie No OKOHYaHUU peanusauumn
MHHOBaUMOHHOI 0Opa3oBaTesibHOW NPOrpaMmbl:

OOGOpasoBaTenibHaa AeATeNIbHOCTb

MHHOBaUMOHHaA obpasoBaTefibHasa cuctema, obecnevymsalo-
las noaroToBkKy, NepenoaroToOBKY BbICOKOKACCHbLIX CrneLuunanu-
CTOB B 001aCTV TEXHOIOIMA BOAOPOAHOW SHEPreTukn 1 nna3meH-
HbIX TEXHOJIOrnii, 9HeprocOepexeHns ©n BO30OHOBNAEMbIX
WCTOYHMKOB QHEPrn Ojisi HAyKOEMKOW SKOHOMUKN.

Hay4yHaa peaTenbHOCTb
JomkeH ObITb CPOPMUPOBAH PErMOHaANBHBIN LIEHTP, 0OecneymBato-
WA MUPOBOW YPOBEHb UCCNEOOBaHMIA B 0061acTV PyHOAMEHTaIbHbIX
OCHOB 1 TEXHOJIOTUIA BOAOPOAHON SHEPTrETUKIN, MIIa3MEHHbIX TEXHOJO-

1K, 3HeprocbepexeHnst 1 BO30OHOBIAEMbIX UCTOYHUKOB SHEPTUN.

PbIHOK Tpypa

ByneT co3gaH CerMeHT pbiHka 06pasoBaTesibHbIX YCAYT, YA0-
BNETBOPSIOLLMI NOTPEOHOCTb HAYHYHO U MPON3BOACTBEHHOM chep
B crneuuanucTax 6a3oBbIX TEXHOJIOTUIM BOAOPOAHOW SHEPreTUKU,
PU3NKM NNA3Mbl 1 MIA3SMEHHbIX TEXHOOMMIN, SHEProCcOepexXeHns n
CUCTEM 3JIEKTPOCHAOXEHMS C NCMOJIb30OBAHNEM BO30OHOBISIEMbIX
MCTOYHUKOB SHEPIUN.
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