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Pa3paboTtka
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AHanunTunyeckoe

conposoxaeHune
npon3soacTB

Hay‘-IHO-TEXHMLleCKOE conposoxaeHune
npon3BoACTBEHHbIX NpoLeccoB

TIY — HageXHbI NnapTHep ANnA
NPOMbILWIEHHbIX NPeanpPUATUIN
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CopeiicTBume B 3alLUMTE NpaB Ha
MHTENNEKTYaIbHYO
cObCTBEHHOCTb

!

[YMaHUTapHbIE U TEXHUYECKME
WHHOBALMOHHbIE peleHna ans
yBennyeHua npmnbolam



BapuaHTbl coTpyaHU4ecTBa

@ [ 3AKA3BI HHOKP, OTP, HUP ]

UHTennekTyanbHas 1 BHeOlOgXeTHOE
COGCTBEHHOCTb [ npOI/I3BO,EI.CTBeHHaF| KOMMaHuA ] >| Tryl ¢umHaHcupoBaHue

@ [ NN 218, NN1649 n .4 ] Cr— [ Munoopuayku Poccun u ap. ®OUBbI ]_> KHTM

CornaLueHme||:(> <j:|| FOCKOHTpaKT

[loroBop
' A% Y
- === | [1lpon3BOACTBEHHAA KOMMNAHNA| * » >
OPIrAHN3ALUUA PunLO, CTATbU, MOHOIPA®UN,
NMPON3BOOCTBA OVUCCEPTAUNU
@ Horosop HNOKP JINLUEH3MOHHBIN JOroBOP
N \V
OnBunageHabl
|_|pOI/I3BO,EI,CTBeHHa$| KoMnaHua | ; st > MLEH3MOHHBIE
A A OTYUCIIEHUA

Horosop HNOKP Horosop HAOKP




MoarotoBKa KaapoB B UHTEpecax MHAYCTPUA/ZIbHbIX NAPTHEPOB

20 net
OnbIT paboTbl B CEFMEHTE
AONO/IHUTENBHOIO NPOdECCMOHANBHOTO
obpasoBaHuAa

> 100 000 chywarteneu us 85
cybbvekToB PO

300 nporpamm
MNpoBeaeHoO B KOpNopaTUBHOM dopmarte

LMS Moodle / LMS Odin
Cuctembl ANCTAHLMOHHOIO 0byyeHusa ans
KOpnopaTUBHOro 06y4YeHunsa 1 pas3BuTUA

MNepeposble o6pasoBaTenbHble
TEeXHO/I0rnm
LindppoBoin o6pa3oBaTeNbHbIA KOHTEHT
MWPOBOrO YPOBHA, BOB/IEYEHHOCTb B
obpa3zoBaTenbHbIi npouecc 100%
ydyacTtHukos, MMU-accmucTeHT b,
reimmdurKaLma, MMKpPo-obyyeHue mn
MHOroe gpyroe

CneuunanuncTbi-NPaKkTUKK
PaboTa c peasnibHbIMU Kencamum,

KopnopatusHoe obyyeHue B TIY — 3TO pelueHune
NpPaKTUYeCcKnx busHec-3agay npegnpUATUN NyTem
NOBbILEHMA YPOBHA KBaNMPUKALUM COTPYAHUKOB, UX
JINYHOM BOBNEYEHHOCTN N BHYTPEHHEN MOTUBALUN.

Mbl NOMOraem cMCTeMaTU3NPOBaTb U
CTPYKTYPMPOBATb HAaBbIKM U 3HAHWUA COTPYAHWKOB,
Pa3BMBATbL UX UHTENNIEKTYaNbHbIM pecypc, obyyaTb
NepcoHan CornacHo NOTPEBHOCTAM KOMMNAHWUM.

Mbl roToBbl NOArOTOBUTbL SKCKAO3MUBHbIE nporpammol
nosblWeHnA KBaJ'IMd)MKaLI'VIVI nnun HpOd)eCCMOHaﬂbHOVI
nepenoaroTosky, l'IVI60, a4anTnpoBaTb CywecTeytoulne nog,
3anpocC KNNEeHTa.

Hawwu KomneTeHuUn No3BONAIOT MPOBECTU ayAUT
NnoAroToBKM NepcoHana, pas3paboTaTb KOMMIEKCHYHO
cucteMy 0bydeHUA «Noa KNoY», NpeaocTaBuTb
NOCTNPOrPaMMHOE COMPOBOXKAEHME .

TpaekTopMH COTPYAHHYECTBa o o o

MpodeccuonansHbie nporpaMMel No NPogGUAI0 KOMNAHUK .

HALIMPOEKT «MOBbILEHWE HALIMPOEKT «1EMOTPAGIS
MPOM3BOAWMTENLHOCTH TPYIA -
1 NOAAEPKKA SAHATOCTU» Werld Skills

-
‘El worldskills tsu.ru
BbIBOP M3 BAHKA MPOMPAMM TTY 1 =

PA3PABOTKA MPOPAMMbI g?g‘gégman;:gz
«MOf 3AKA3»

MPO@MAHD KOMMAHMK
dpa tsu ru

Kelcbl KOPNOPaTHBHBIX NMPOrPAMM @ oo
& Mporparmsi no sctpanssrio CAO Moodle s paboui npousce

'ﬁ'IC '_"e u Cictema 'a(ﬂ.ONjnndlE

o m Mporparme MK & oBnactn
*G.O‘

W AKTHEHOCTH

T O
m Yonymi no pazpaboTie Nearoriueckins CLUEHIPUEE M CONPOBOMASHIKD
KOPNOPATUBHbIX OHNBMH-KYPCOS

& Mporpasmsi MK & 0EnacTw pasuTia Herpepbisoro 06pasosaHms

(S

seae
anan

AYOWUT OBYYEHME HA

OBYUYEHWE
KOPMOPATHMBHOM BA3E HA BA3E

OBPA3OBATE/ILHOR
CPEABI

KOMNAHWUK Y

B0O3MOXHOCTb 06yueHUsA COTPYAHMKOB NpeanpuaTMii B pamKax HaLMOHa/IbHbIX NPOEKTOB
«Odemorpadpua» un «Kagpbi ana umppoBoit SIKOHOMUKU».

B0O3MOXXHOCTb pa3paboTku nporpamm ¢ ucnonbsosaHmem MO «HandWall» gns
AeMoHcTpauum 3D-KoHTeHTa (aKTyanbHO ana HedTerasoBoii, aTOMHOM,

npupoaoc6eperatowieit u Np. oTpacneii).

B0O3MOXXHOCTb 06yueHUsa pa3paboTKe oHNAMH-KOHTEHTa AnA KOpnopaTUBHOro MHCTUTYTA
KOMMNaHUU, HenocpeACcTBEHHO CbeMKa LuppoBoro o6pasoBaTeNIbHOro KOHTEHTA.

pe3ynbrar, roToBbIN K UHTErpaLnn B
AeATENIbHOCTb KOMIMaHUU

KoHTakTHOe nnyo: Topraesa AHHaA CepreeBHa, cneLuanncT no yuebHo-
meToauyeckon pabore (3822) 785-653, torgaeva@ido.tsu.ru
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HayyHo-npounssoacTtBeHHaa naboparopus
UHXXEHEPHbIX N3bICKAHUU U TEXHONOIMUM
npUpoAoNno/Ib30BaHUSA

»

MobeanTtenn Bcepoccnimckoro KOHKypca Ay4dlimnx permMoHaNbHbIX
NPMPOA0OXPAHHbIX MPAKTUK «HaaEXHbIM NAPTHEP - DKOIOTUA»

U@ NMepeueHb ycnyr TexHonorna «A3POLLYIM» snepsbie B Poccun nonyynna
NONOXKUTENbHOE 3aKNt04YeHMe [ocyaapCcTBEHHOM

e Pa3paboTKa Nnporpamm 3KO/IOrMYECKOro MOHUTOPUHIA U 3Konormnyeckoi IkcnepTtussbl (Mpukas PocnpupoaHaasopa Ne
npoBeAeHNe MOHUTOPUHIA HA TEPPUTOPUN AeATENbHOCTH 364 o1 05.07.2019 r.) Ha Ucnonb30BaHME A1A OYUCTKU
npeanpuATHii AOHHbIX OTN0XEHMIN BOAHbIX 06bEKTOB OT HEDTH.

* MoHWTOPUMHT BropasHoobpasus (3oonorus, rmapobronorus, TexHonorua «A3POLLYM» pekomeHaosaHa MAO «TYKONN»
nxtunonorua, 6oTaHnKa, MMKpobronoruna, rmapPoOxXMmms, ANA NPOBeAEHUA ONbITHO-NPOMbILWIEHHbIX NCMbITAHNUM
JleconaTtonorunsa, necotakcaums) TEXHON0TMM Ha TeppuTopun Pecnybnnkm Komun n HeHeukoro

o dBTOHOMHOIO OKpYyra.
e Ob6cnenoBaHMe, KapPTUPOBAHME 3arPA3HEHNM, OYNCTKA U

BOCCTaHOBJ/IEHNE BOAHbIX O6BEKTOB, 3arpA3HEHHbIX HEPTbIO TexHONOMMA «A3DOLLLYM» NONYYMNA «3HAK KAYECTBA» OT

(BKNtovan AHO BoAgOeMa) TexHonormen «Aspolyn» aKcnepToB PocnpupoaHaasopa.
e OueHkKa ywepba BoaHbIM BUONOTrMYECKMM pecypcam 3aKa3uuKun
e [lpoBedeHMEe MOPCKUX TMAPOBNONOTMYECKUX NCCNeA0BaHUN 000 «TYKONN1-Komun», 000 «TasnpomHedTb-Aman», 000
* MNHXeHepHO-3KONOrnYecKmne U3biCKaHUA (KOHTUHEHTaNbHbIE), «/VKOWI-Komun, AQ «Camotnopegreras», SIA «PurOceans

pa3paboTKa NPorpaMm 3KON0TMYECKOr0 MOHUTOPUHIA U Technologies» (/laTBuA)

BbIMO/JIHEHWE, MOHUTOPUHT BnopasHoobpasnsa (mope un

http://bio.tsu.ru
KOHTVIHEHT), neconartosorma n necotTakcauma

PykoBoguTtenb: Bopobbes aHnn Cepreesmy
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LleHTp KONNEeKTUBHOro N0/Ib30BaHUA
«AHAaNUTUYECKUN LUEHTP reoXmmum
NPUPOAHDbIX CUCTEM»

@: NMepeueHb ycnyr

AnddepeHymanbHo-ckaHmpytowas kanopumetpua (ACK nan OTA) ropHbix
nopoa, MMHEPaNoB, MMHEPANIbHOTO Cbipbs U NPOAYKTOB ero nepepaboTku

KonnyectBeHHOE onpeaeneHme coctaBa ropHbIX MOPOA U pyA,

KonunuecteeHHbIn UCMN-MC aHanms 6uonormyeckmx o6 beKToB pacTUTENIbHOTO
NPOUCXOXKAEHMA

KonunyecteeHHbIn MCM-MC aHanms ropHbix Nopoa u pya Ha coageprkaHue Be, Sc,
Ti, V, Cr, Co, Ni, Cu, Zn, Ga, Rb, Sr, Y, Zr, Nb, Cd, Cs, La, Ce, Pr, Nd, Sm, Eu, Tb, Gd,

Dy, Ho, Er, Tm, Yb, Lu, Hf, Pb, Th, U

KonunuecteeHHbIn UCM-MC aHanms npupogHon Boapl
Kpucrannomopdonormyecknin aHanms uMpKOHOB
O160p MUHEPaANbHLIX MOHODPAKLUIA
MeTtporpaduueckoe onmcaHue wnmdos

MonyKkonnyectTBeHHoe onpeaeneHme XMMUYeckoro coctaBa ¢asbl B /IOKaIbHOM
TOYKE NOBEPXHOCTU

nOﬂyKOﬂMHECTBEHHbIVI MVIHepaJ'IOI'M‘-IECKMVI aHaAn3 np06-np0T0n0qu

MoNYKONMYECTBEHHbIN peHTreHO(GNYOPEeCLEHTHbIN aHaNN3 HeOPraHNYECKMX
mMaTepuanos

PeHTreHoda30BbIN aHa/IN3 HEOPraHWMYECKMX MAaTeEPMAIOB NPUPOLHOTO
npoucxoxaeHns. Cbemka B 06bIYHOM pexkmume

TepmorpasmumeTpusa (TT) ropHbIX NOPOA, MMHEPANOB, MUMHEPANIbHOTO CbipbsA U
NPOAYKTOB ero nepepaboTku

JKcnepTU3a maTepurana u NPUpoabl OBEIMPHOM BCTaBKU

O6opypoBaHue

peHTreHoBCKM andpaktometp Panalytical X’ PERT PRO
MRD Extended

KBaApynonbHbin ICP MS — cnektpomeTp cepumn AGILENT
7500

ONTUYECKUIM NONAPU3ALNOHHDBIN MMKpockon LEICA
DM2500P

peHTreHo-pAtoopecUeHTHbIN cnekTpomeTp Oxford ED-
2000

CMCTEMA PEHTIEHOBCKOIo SHEepPro-AmMcnepcMoHHOro
MunKpoaHanmsa OXFORD INCA ENERGY350,
WHTErpMpPoOBaHHAA C INEKTPOHHbIM MUKpockonom VEGA I
LMU

cnektpockon KRUSS KL14/1504 c pedppakTomeTpom
reMMONN0TMYECKNUM

cTepeommnKkpockon LEICA EZ4

TePMOaHaNM3aTop CUHXPOHHbIM STA409PC
obopynosaHue gna npobonoaroToBKu

http://www.ckp.tsu.ru/about/directions/geology/
Pykosoautens: TuwinH lNnatoH Anekceesuny
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ba3osbiu LleHTp MNpoeKTnpoBaHusa

@ Ycnyru

*  QHaNM3 NPOYHOCTHbIX, TENN0PUINYECKUX,
3N1E€KTPOMArHUTHbIX, MTMAPOra3oAnHaMUYECKUX
XapaKTEPUCTUK Pa3/INYHbIX TEXHUYECKMX annapaToB U
YCTPOWCTB

* pa3paboTKa unMPpoBbIX Moaenen

e 0byyeHuMe cneunanncToB NPeANPUATUNA NPUMEHEHUIO
CAD/CAE-cuctem ANna MHMKEHepPHOro aHan3a
KOHCTPYKLMIM N NpOLEeCccoB

OCHOBHbIe NpPorpaMmmbl NOBbILEHUA KBanudpukauum ana
cneuuanuncToB NpeanpuUATUIA:

e CoBpeMeHHbIN MHXKEHEepPHbIN aHann3 ¢ ncnosibdosaHnem CAE-
CUCTEM Ha NPUMEpPE NPOrPaMMHOI0 KOMNMJIEKCA BbIYUCAUTENbHOM
rmapogmnHammkm ANSYS CFX

e CoBpeMEHHbIN NHKEHEPHbIM aHaNM3 ¢ ucnosb3osaHmem CAE-
CUCTEM Ha Npumepe NporpammHoro komnaexkca ANSYS

Mpumepsl BbINOAHEHHBIX paboT ¢ ucnonssosaumem CAD/CAE-cuctem:

e [loaTeepAeH1e NPOEKTHbIX MapamMeTpos U BbiOOP ONTUMAaNbHbIX
PEXUMOB GYHKLUMOHMPOBAHUA, ONPeAeNeHNe XapaKTepUCTUK, aHAaNN3 CEMCMOCTOMKOCTM U
NPOYHOCTH XMMWYECKUX annapaTos

o  MoaenmposaHne 31€MEHTOB XU3HEHHOTO LMKAa SAEPHOT0 TONAMBA: PUSUKO-XMMUYECKMX
NPOLLECCOB B XMMWYECKNX peaKTopax npv ¢pabpukauum, Tennodusnyeckux NpoLeccos npu
TPaHCNOPTUPOBaHWUM U XpaHeHun OAT

L) COS,EI,E!HME' annapaTtHO-NporpaMmMHBbIX KOMMNNEKCOB A4 MOLENMPOBaHMA WU aHann3a COCTOAHKA

XMMWYECKMX annapaToB U APYrnx obbekToB

3a nocnegHue rogbl npowan obyyeHue cebiwe 100
CNeLManmcToB BeAyLMX NPOMbILNEHHDbIX NPeaAnpUATUA U
BY3oB: HN TMY, MOA CO PAH, AO «HIMLU, «MNontoc», AO «MCC», AO
«HMK «KBEM» 1 ap.

3aKa3unku

*AtomHan otpacnb: OAO «Atomnpompecypcbi», AO « CUBUPCKUIN XMMUYECKNIA
KOMBMHaT», AO « AHrapCKUIM DNEKTPOAU3HBIN Xumudecknin KombuHat», AO
«BHUMHM um. akagemunka A.A. bousapa», MAO «HoBocnbMpCKMin 3aBog,
XMMMUYECKMX KOHLLEHTPATOB»

*HedTteraszosas otpacnb: AO «TpaHcHedTb - LleHTpanbHana Cubupby,

000 «NoxkHedTexum», 000 «ABATMNC 2002»

*YronbHas otpacnb: AO «[JanbTpaHcyronb» (goyepHee npegnpusatve AO
«CY3K»)

*Aspokocmuyeckan otpacib: AO «MHPopmaLmoHHbie CYTHUKOBbIE
Cuctembl M. akagemunka M.®. PewetHésar», ®IYM "HMO mum. C.A.
JlaBoOYKnHa»

*[Mpubopocrpoenune: AO "HNK "KBM" , AO HML, «Montoc», AO HND
«MuKpaH»

HayuHbin pykoBoauTenns: bytos Bnagmmmp MNpuropbesuy



NabopaTtopus
«AHHOBALMOHHO - TeXHONOrM4YeCcKum
LLeHTp»

@ Ycnyrun

Hay4yHo-uccnenoBaTenbCckUe, OnbITHO-KOHCTPYKTOPCKME U OMbITHO-
TEXHONOrM4YecKkme paboTbl OT CTaAnM NpoBeAeHUA UCCNel0BaHUN B
NabopaTopPHbIX YCNOBUAX A0 BHEAPEHUA pa3paboToK Ha ONbITHO-
MPOMbILL/IEHHbIX MPON3BOACTBAX.

OcHOBHbIe Hay4yHble Hanpas/ieHua naboparopumn

*  XMMUA U TEXHONOTUM OPraHUYECKUX COEANHEHU;

* [1na3meHHble U MeMBpPaHHbIE TEXHOIOMUK;

e TexHONOormu sAepHOro TONJIMBHOIO LMKNAY;

*  DU3NKOXMMUA N TEXHOJIOTMN HAHOCUCTEM U MATEepPUaNOoB;

* MogagennposaHue 1 aBTOMaTU3aLNA XMMUYECKUX NPOLECCOB;

e TexHonornu nepepaboTKu pya M PyAHbIX KOHLEHTPATOB

e TexHonornu gnsa nosblweHUa 3PpPeKTUBHOCTM OCBOEHMUS
MECTOPOXKAEHMUI TBEPAbIX NONE3HbIX MCKOMAEMbIX, BK/ItOYas
PeAKO3eMeIbHbIE 3/IEMEHTbI

OnbIT paborTbl

* Pa3paboTka NpOMbIWIEHHON TEXHOOTUN Ae3aKTUBALUM CYMMAPHOIO
KoHUeHTpaTa P3M, nonyyeHHOro npu nepepabotke MMHEPANbHOIO U
TEXHOTEHHOrO CbipbA

* Pa3paboTka HOBOro metoaa CMHTE3a AM3TMA0BOIO 3dpupa 2-pTopmasioHOBOM
KUCNOTbI

* PaspaboTka OCHOB TEXHO/IOTMK BMOIOTMHECKM OPUEHTUPOBAHHOTO CMHTE3a HOBbIX
dapmcybcTaHUMN U U3ydeHne nx 6MoNorM4eckon akTMBHOCTH

* Pa3spaboTka HOBbIX GTOPUPYIOLLMX PEAreHTOB 1 MeTOA0B GTOPMPOBaHUS
OpraHUYecKMx coeauHeHU ANA NOy4eHUA HOBbIX GTOPOPraHMUYECKUX
NPOW3BOAHbIX AN MeAULMHbI U Ce/IbCKOTrO X03AMCTBa

3aKa3umnKu

dryn «MXk», Kopnopauuna «Pocxnmsawmra»,
OAO "TupapomeTtannypruyecknit 3asog», AO
«Bonkosreonoruna», Bayer healthcare n ap.

PykosBoautens: CauykoB Buktop MBaHoBUY



LleHTPp KONNEeKTUBHOIo N0/Ib30BaHUA

«LleHTp pagmnonsmepeHuUmn» u
nabopartopua TeparepLoBbIX UCCIEA0BaHUMN

@: Ycnyru

N3rotoBneHus PUCYHKOB MOJIOCKOBbIX MPOBOAHUKOB
MUWKPOMNOTOCKOBbIX NaaT

M3mepeHne aMnanTyaHO-4aCTOTHbIX XapaKTePUCTUK
HeNIMHEMHO-ONTUYECKMX U AMUMNO/bHbIX FTEHEePaToOpPOoB U
AETEKTOPOB TeparepLoBOro U3y4yeHus

M3M€p€HMe CNeKTpoB ,D,MQHEKTpMHeCKOVI N MAarHUTHOWM
NPOHNUAEMOCTU MaTePUNaIoB

N3mepeHune cnekTpoB ONTUYECKOTO NPONyCKaHMUA B
AnanasoHe anmH BoaH 350-1000 Hm

N3mepeHns CNeKTPOB ANINEKTPUYECKOMN U MAarHUTHOM
NPOHULAEMOCTN MAaTEPMANOB LUMPOKOro Kaacca B nosoce
yactoT o1 100 My, go 850 Iy,

MmnynbcHasa TeparepuoBasn cnektpockonus (THz-TDS)

NccnepoBaHne HaMarHUYEHHOCTU HACbIWEHUA U
OCTATOYHOW HAMArHNMYeHHOCTU

NccnepoBaHme obnactert pesoHaHca AOMEHHbIX FPaHuL,
ecTecTBEHHOro peppomMarHMTHOro pe3oHaHca B
MHTepBane Temnepatyp 80-600 K

UccneposaHne TEMMEPATYPHDLIX 3aBUCMMOCTEMN
ANHaMUNYECKUX XaPaKTEPUCTUK

NcnepoBaHus obnacty penakcaumm nonsapHbIxX
XugKocren

MccnepnoBaHMA paanoa/1IEKTPOHHbIX YCTPOMCTB U
pagnomaTepuranos

OueHKa 3KON0rM4yeckoro COCTOAHMA BOAbI
OMUCCUOHHaA TeparepuoBan CrNekKTpoCKonuAa

O6opypoBsaHue

UeHTp obnagaeT annapaTHO-MeTO4MHYECKUM
KOMIMJIEKCOM, MO3BOJIAOLWMM UCC/Iea0BaTb
napameTpbl MAaTEPMANOB N XapPaKTEPUCTUKU
PagnO3NEKTPOHHbIX 31€MEHTOB B ANana3oHe

20 Ny — 8 Ty, pa3paboTaHHbIMU MHCTPYKLMAMMU,
N3MepPUTENbHbIMU AYEKaMK, MPOrPaMMHbIM
obecneyeHunem.

Mpumepbl BbINOAHEHHbIX paboT nabopatopueir:

Pa3paboTKa U aKkcnepuMmeHTanbHaa anpobauusa paamodrUsmyeckmx n oNTUYECKUX MEeTOA0B U
obopynoBaHMA 41 KOMMNJEKCHOM HaTypPHOM AMArHOCTUKM BOAHOM (MOPCKO) cpeapl € Lesbio
OLEeHKM B1opecypcos U NPOrHO3MPOBaHUA NOCAEACTBUIA aHTPOMNOreHHOWN AeATeNbHOCTU

Pa3paboTKa onbITHbIX 06pa3L.oB 3iemeHToB CBY, KBY 1 TeparepL,0Boro AnanasoHoB:
NoNAPM3ATOPbI, aTTEHHATOPSI, 3aLLMUTHbIE IKPaHbI, TBEPAOTE/IbHbIE AETEKTOpbI

N3roToBneHMe Nerkmx KOMNO3nLMOHHbIX mMaTepunasioB Ha OCHOBE HAHOPA3MEPHDbIX yri1epogHbIX
CTPYKTYP, MAarHUTHbIX HAHOKPUCTaNNTNYECKUX BKﬂPOHEHMﬁ, nonynpoBoaHUKOBbLIX MOPOLLKOB,
3¢¢EKTMBHO B3aMMO,£I,EﬁCTBYI-OLLI,MX C 3/IEKTPOMATHUTHbIM U3NYyHYEHUEM, ONA pelleHnA 3a4a4
3ﬂ6KTpOMaFHMTHOﬁ COBMEeCTMMOCTU

Pa3paboTKa onbITHbIX 06pa3L0B paanodMNaMeHTOB A8 KOHCTPYMPOBAHMNA 3/1eMEHTOB
pPagMo3aNeKTPoHUKK meTogom 3D nevatu

KOHTpOﬂb KauyecTBa HeJIMHEMHbIX ONTUYECKMX KPUCTanaios MeTtogom Teparepu,osoﬁ
CNEeKTpoCKonunu

NccnenosaHUA 0AHOPOAHOCTN MaTepPUanos, B TOM HMC/E PaaMONOrAoLLAoLLMX, B
TeparepLOBOM AnanasoHe Ha pa3paboTaHHOM cMcTeme No3ULMOHNPOBAHMA

Paapa60TKa MEeTOoAa noBblWeHNA BETNYUH KOMMNEKCHOM LI,MBI'IEKTpM‘-IECKOﬁ NPOHNUAEMOCTU
KOMMNO3UUMNOHHbIX MaTeEPHNAZIOB METOAOM TEKTYPUPOBAHUA

KoHCTpyMpoBaHMe 1 M3roToBEHME MaNorabapuUTHbIX aBTOHOMHbIX METEOCTaHUMIA ANA
peleHna 3a4a4 MOHUTOPMHTIA KIMMaTUYECKUX U3MEHEHWIA U COCTOAHMSA arpoy4yacTKoB B
nporpamme «Lindposoe semneagenmne

UccnepoBaHme aNeKTPOMArHMTHbIX MapaMeTpoB MaTePUANOoB LUMPOKOTO Knacca B Anana3oHe
yactot 20 My — 10 Ty,

Pykosoautens: Cycnaes BaneHTnH MiBaHOBWUY



HOL, «TexHonorum 6e3onacHoCcTU»
HOU «PaguosanektpoHnka CBY»

@ Ycnyru

3aKa34ynKu
*Aspokocmuyeckas otpacnb: PKK «3Heprua»,

moaenmpoBaHue n paspabotka CLUM aHTEHH U aHTEHHbIX
peLeToK;

pa3paboTKa PaANOBOSIHOBbIX U YNbTPa3BYKOBbIX
Tomorpados ans 3D BM3yann3aLmnm CKPbITbIX
HEOAHOPOAHOCTEN B IPYHTE U UHMKEHEPHbIX
KOHCTPYKUMAX;

ANCTaHUMOHHOE N3MEPEHUNE 3N1eKTPOPU3NYECKMX
napameTpoB MaTepPUanoB B LUIMPOKOM Noa0Ce YacToT;

pa3paboTka paAnoBOIHOBbIX JOCMOTPOBbIX CUCTEM
06HapyXeHUs CKPbITbIX 06 bEKTOB MO 0AEXKA0M B
peXxnMme peanbHOro BpeMeHu;

pa3paboTka n nporpammmpoBaHue MNJINC ana
PA3NNYHbIX TEXHONOMMYECKNX NPOLLECCOB

AO «NCC nm. akag. M.®. PeweTHEBa»

*Hedrerazosasa orpacnb: NMAO «lasnpom»
*[Mpubopoctpoenune: AO HMNP «Mukpan», YMNKB «eTtanb»,

BCKB «BocTtok»

PykosoguTtenb: LUnnmunos Cepren dayapaosuy

i [
. - TETERD, TEED
{ lggg~EgFg"

loToBble pa3paboTku ana 6esonacHOCTH

PaanoBonHOBOW TOMOrpad A0POXKHbIX MOKPbITUIA «TerraZond»
pagap 4na obHapyxeHua nogen 3a nperpagamm «Radiodozor»
3D pagmoTtomorpad UHKeHepPHbIX KOMMYHUKauu «3D
RadioScan»

ManorabapuTHbIM MHOFOKaHa/bHbIM reosiokaTtop «MiniGeoScan»
MynbTUCEHCOPHbIN NopTan 6e3onacHocTn «MopTan»
PaanoBonHOBaA cMCTEMA A4OCMOTPA YenoBeKa

CncTtema aKyCTMYEeCKOro MOHUTOPUHTA



HOLU «lMepepoBan nHXXeHepHana WKoANA

HayuHble n Hay4yHO-NpPaKTUYECKUe HanpaBieHus:

- YIyYLLEHME NOPOA CENbCKOXO3ANCTBEHHbIX }KUBOTHbIX
- NnepeaoBble TEXHONOMMKN NepepaboTKn Gruomacchl

- CO34aHune TEXHOIOTUM npon3BoACTBa NPOAYKTOB (I)yHKLI,MOHaJ'IbHOI'O
NMUTAaHUA ANA YenoBeKa U XXNUBOTHbIX

- MeToabl yaydyweHnAa npoaoyKTUBHOCTU arponponsBoacTs

O6opypoBaHue

* BoKcbl MUKpobuonornyeckoit 6esonacHoctv BMB-II-«/lamuHap-C» (NEOTERIC)

e BepTuKanbHbIN HU3KOTEMMNEPATYPHbBIN MOpPO3UNbHUK CryoCube F101h, o6bem
101n, -50°C go -86°C (F101340001)

* MuKpockon JlaboMega-3 BapuaHT 1 (c cucTemoit BU3yanmnsaumm, ¢ NepCcoHabHbIM
KOMMbOTEPOM)

e Cuctema renb-goKymeHTupoBaHua GelDoc Go

e CO2-uHKybaTop A1a NabopaToOpHbIX UCCeA0BAHUMN C NPUHASNENKHOCTAMM,
BapWaHT ncnoaHexHus C 150, Binder

¢ CnekTtpodotomeTp NanoPhotometer NP80-Touch, ckaHupoBaHue 200-900 Hm,
CEHCOPHbIN 3KPaH, TEPMOCTAaTUPYEMOE KIOBETHOE OTAeNeHne

o dnaoopumeTp, 2 KaHana, Fluo-100 A

* CyetuuK knetok LUNA II

* AHanusatop MmmyHosnornyeckmin « Multiskan FC»

* TpaHCUANHOMUHATOP

* Cuctema buoneyaTtn Regdlife (6uonpunTtep)

e OpbuTtanbHbIi Wenkep-nHKybaTop Senova ST-206R

* AHanusaTtop aBTOMaTUYeCKM ana nposegeHuna MNLP-aHanm3a B pexxume
peanbHoro BpemeHu LightCycler 96

* AmnaundukaTtop B peanbHom BpemeHn CFX96 u ap.

tecee [MMepeposbie
eeee0e UHXEHEPHbIE
«ArpobuoTeKk» 2°°°° | conbi

Mpumepbl BbINOHEHHDbIX pPaboT:
TexHonorua npon3soacTBa NOJIMMOJIOYHOMN KUCNOTbI

TexHoNnoOrnsA cMHTE3a cone MeTMoOHMHa

Co3gaHa oOcHOBa ANA OTeYecTBEHHOW 6asbl FeHOTUMUYECKUX WU
bEHOTMNMYECKUX XapaKTEPUCTUK NOPOL,

3aKa3uunuku

bonee 20 BbICOKOTEXHONIOTMYHbBIX NAPTHEPOB, B TOM YnUCne
AO «Cubarpo», 000 «UXTU» n gp.

PykoBoguTtens: lfonoxsact Knpunn Cepreesmy



Jlabopatopua buotexHonOrMn U BUONHKEHEHPUMU
JlTabopatopua 6uoxmmumn u monekynapHom bmnonorum

HayuHble U Hay4YHO-NpPaKTUYECKMe HanpaB/IeHUA:

- BblgeneHuve, KyNbTUBMPOBAHME U  XapaKTEPUCTMKA  HOBbIX  paHee
HEKYNbTUBUPOBAHHbLIX 3KCTPEMODUNBbHBIX MUKPOOPraHU3IMOB M3  3IKOCUCTEM
Cnbupu;

- pa3Hoobpa3ne n akTUBHOCTb CYN1bOUAOrEHHbIX MUKPOOPraHM3MoB U bopbba ¢
obpa3oBaHMeM cepoBOAOPOAA Ha NOAUIOHAX ObITOBbLIX M CENbCKOXO3ANCTBEHHbIX
OTX0A0B;

- MONIEKYNTIAPHO-TEHETUYECKAA MAEHTM(I)MKaLI,MFI WTamMmmoB MUKPOOPraHM3MOB;

- 3KCTPeMOdU/IbHble MMUKPOOPraHM3Mbl M3 3KOCUCTEM, aACCOLMMPOBAHHbBIX C
[obblyen yrns;

- MMKPOBMONOrMYEeCKOe CHUMKEHME KOHLUEHTPauum cynbdaToB B KapbepPHbIX BOAAX
nobbluun yrnsa;

- KynbTUBMpPYemble cynbdaTpeayumpytowme 6aktepum M3 MuKpobuoma aeten c
PaCCTPOMCTBOM ayTUCTUYECKOIO CNEKTPA;

- dU3MONIOTNYECKMEe MEeXaHU3Mbl PerynsiuMm CTPEecc-yCTOMUYMBOCTU  pPacTeHUM
KapTodena cBeTom 1 bpaccMHOCTEPOUAAMM.

l@; Ycnyrun
e pa3paboTKa apPeKTUBHbIX cnocoboB yTUAK3aLUMK ObITOBLIX U

NPOMBbIWNEHHBIX OTXO408

* pa3pa60TKa TEXHONOITNN OYUCTKUN CTOYHbIE BOA, YIrO/IbHbIX WWAXT OT
Cyflbd)aTOB C UcnoJsib3osaHMemM MUKPOOPraHN3IMOB

* pa3paboTKa TEXHONOMMWN OCAKAEHMA NOHOB TAXKE/IbIX METANN0B NOA
aenctenem cynbdatpeayumnpyowmx baktepui

PykosoauTenb: KapHadyK Onbra BUKTOPOBHA



Cubupckuu 6otaHnueckum cag Try

CubbC saensieTcs ctapenwmnm boTaHMYeCKMM cagoM B asnaTckon Yactm Poccum m
OCHOBOIMOMOXHUKOM HECKOSbKMX OTpacnen pacTeHMEBOACTBA B fleCHOW 30He 3anagHon
Cubunpu: 3eneHoro cTpouTenbCcTBa, NII0A40BO-Ar0AHOr0 CagoBOACTBA, NEKapCTBEHHOMO
pacTeHMeBOACTBA.

KonnekumoHHbIn dooHA caga — 6onee 9 500 BUOoOB 1 COPTOB pacTEHUMN.

Hay4yHble U Hay4yHO-NPaKTUYECKMe HanpaBieHUA:

*  TEexXHONOrnu BblpalLMBaHUS XO3ANCTBEHHO LEHHbIX paCTeHUN (CENbCKOXO3ANCTBEHHbIE,
TEXHUYeCKue, nekapCcTBeHHble, AeKOPaTUBHbIE U ApYrue KynesTyphbl);

e cenekuus AeKopaTuBHbIX KyNbTyp (OeKkopaTUBHOLBETYLINE, AEeKOPATUBHOMUCTHBIE,
XBOWHbIE NOPOAbI);

e paspaboTka cnoco6oB yny4leHHOro CEMEHHOTO U YCKOPEHHOro BereTaTuBHOMO
Pa3MHOXEHUS pacTeHUN, BKITHOYas MUKPOKITOHAINbHOE Pa3MHOXEHWE;

¢  MOHUTOPUHI NPUPOOHBLIX I'IOI'IyJ'IFILI,VIIZ peakmnx n ncyesaroLmnx paCTeHMVI;
* uccnegosaHMe XMMMHYECKOro cocTtaBa JNieKapCTBEeHHbIX paCTeHMVI;

* UWHTPOAOYKUMA HOBbIX N NMEPCNEKTUBHbIX A1 permoHa Kyrnbryp.

@: Ycnyru

e nabopaTopHbIe N NOSIEBLIE UCMbITAHUS NO BIANSIHUIO HOBbIX
CTUMYNATOPOB, UHTIMOUTOPOB U YAOOPEHUIN HA POCT U pas3BUTHE
pacTeHun;

* pas3paboTka TEXHOSOMMKN BblpalMBaHNSA XO3SAUCTBEHHO LIEHHbIX pacTeHUN

* onpegeneHne cogepxaHmA Oronorn4yeckn akTMBHbIX BELLECTB B
JIEKAapPCTBEHHbIX N NNLLEBbLIX PACTEHUAX;

e NOCafOYHbIN MaTepuarn AeKopaTUBHbIX U CENbCKOXO3ANCTBEHHbIX PykosoauTens: Ambypos Muxann Cepreesi
KYnbTYp.



JlabopaTopua BbICOKOIHEPreTUYEeCKMX CUCTEM WU
HOBbIX TexHonormin HUM MVIM

OcHOBHble HanpaBsneHusa

JTabopaTtopua cneumanmsnpyroTca Ha CUHTE3e MeTaI/IoKepPaMmUYecKmX
KOMMO3ULUMOHHbIX MaTepUanoB C UHTEPMETANNNAHON / MeTanAnYecKon maTpuuen
M BbICOKMM CcOoAepKaHNEM MENKOAMCMEPCHbIX BKAOYEHWUI 3epeH TYron/1aBKoro
MaTepuana (kepamuku). MpoBOAUT UCCIef0BaHNA BbICOKOIHEPTrETUYECKUX
MaTepuranoB U TEXHONOMMI UX NOly4EeHUA MeTogamm cuHTe3a ropeHmem (CBC),
N1Ia3MOXMMMNYECKOTO CUHTE3A U APYTMMU COBPEMEHHbIMM CNOCOBaMM U NX
nocieayoLero NCno/b30BaHUA B SHEProycTaHOBKAX HOBOTO NOKONEHMUS.

& yenyru

e Pa3paboTKu 1 nccnenoBaHNA KOMMNO3ULIMOHHbIX XapOoMNpPOoYHbIX MaTeprasos Ha
ocHoBe Niu Ti, apMNPOBaAHHbIX Kepamnyeckumu BratodeHmamm TiB,, TiN n gp.

MccnegoBaHmA NpoLeccoB aaanuTUBHOIO N1a3epHOro BbipallMBaHMA
KOPPO3NOHHOCTOMKMX W KapOMNpPOo4YHbIX MaTepuanos, MeTa/IoKepamMmmyeCcKmnx
mMmaTep1anos

e Pa3paboTku n nccnepoBaHms B 061act co3gaHnA KepaMUYECKUX MaTepMasioB Ha
OCHOBe AI203, ZrO, ¥ X KOMNO3ML MK

e CuMHTE3 M UccNefoBaHNA BbICOKOSHEPreTUYECKUX MaTepPUanoB C UCNONb30BaHMEM
nopoLLKoB 6opnaos meTannos

OnbIT paborbl

* co3aaHa nabopatopHasa TEXHOIOTUA CMHTE3a METaN/IoKepaMMYECKMX
nopowkos Ha ocHose Ni n Ti, ¢ Kepamunyeckumu srkatodeHUamm TiB2, TiN

e pa3paboTaHbl NOANMEP-KEPAMMYECKMX COCTaBbl, MOAXOAAWLMX ANA TaKNX
aaaUTUBHBIX TEXHONOIMI, Kak ctepeonntorpaduma u FDM-nevats (Fused
Deposition Modeling).

® CNPOEKTUPOBAH N N3rOTOBNEH OPUIMHANbHbIMA ONbITHO-NPOMbILWAEHHbIN 3D
NPUHTEP ANA AALNTUBHOM NEeYaTH CIOXKHOMNPODUNBHBIX U3LENNN U3 KEPAMUKM
Ha ocHoBe Al203 1 ZrO2 . MNonHocTblo oTpaboTaHbl BCE LMKAbI
TEXHO/IOTMYECKUX PEXNUMOB

3aKa3unku

MNpeanpuatma, exopgawme B OK «PYCA/»,
npeanpuatma OLK n gpyrue.

Pykosoautenb: *Kykos AnekcaHgp CtenaHoBuY



JlTabopaTtopma HAHOTEXHONOrMU MeTaNnNnyprum

OcHOBHble HanpasneHusA

* CMHTE3 HaHOPa3MepHbIX YacTUL, (MeTananyecKkumx u
HemeTanNNYecKumx) AN NoCNeAyoLLErO N3rOTOBNEHUA
HaHOKOMMO3UTOB U JIETKMX CNaBOB Ha OCHOBE a/IlOMUHUA U MarHus;

* XapakTepusaums GU3NYECKUX U XMMUUYECKMX CBOMCTB HAHOYACTULL;

® CMHTE3 HaHOKOMMNO3UTOB;

¢ aHaAu3 (I)M3MKO-M€XE|HM‘-I€CKMX CBOMCTB HAHOKOMMO3UTOB U NETrKUX
Cn1aBOB HAa OCHOBE a/IIOMUHUA N MAalrHuA;

* MCCAefOBaHWE BAUAHUA BHELWHWUX None (YAbTpasByK,
3N1EKTPOMArHUTHbIE NOJA, BUBPaLMA, MeXaHUYEeCKoe
nepemellMBaHMe) Ha npoueccbl GOPMUPOBAHNA CTPYKTYPbI U
KPUCTaNNN3aLMIO IETKUX CNNABOB;

* nccnegosaHume I'IpMJ'IO)KeHMﬁ AN1Aa Ucnoab3oBaHMA HAHOKOMIMO3UTOB
1N 1erknx cnsiaBos

* TEXHO/IOTMM CUHTE3A U NPUMEHEHUA HOBOFO Kaacca Mratyp ana
Npon3BOACTBA HAHOKOMMO3MTOB Ha OCHOBE JIETKMX CMNABOB AJ/15 UX
MCMNONb30BaHUA B aBUAKOCMMUYECKOMN M TPAHCMOPTHOM OTPACcAsAX

lNpoeKTbl

e cnocob nony4yeHMAa KOMMNO3UTHOM «CKOJIb3KON» Kepamuku AlIMgB14

* pa3pa60TKa NPOTOTUNOB TEXHONOIMYECKUX peLIJGHMﬁ CUHTE3Qa
HAHOCTPYKTYPHbIX TNUraTyp U nx UCNos1ib3oBaHME AnAa NnonyvyeHumA
NEerknx cnaasos C NoBblIlWEHHbIMU 3KCNNYaTaLWMOHHBIMU CBOMCTBaMM

¢ TexHonorna nonyvyeHmAa HoBbIX KOHCTPYKUMNOHHbBIX HAHOKOMMO3UTHbIX
mMaTepmranoB Ha OCHOBE a/IIOMUHUEBDBLIX MarHUeBbIX CM1aBOB C
noBblWEHHbIMU 3KCNNYAaTAUNMOHHbIMU XapPaKTEPUCTUKaMUN

3aKa3unku

MNAO «KAMA3», AO «MCC» nmeHun akagemuka M.®P. PewietHeBa,
®HIML «Antan» n gpyrue.

Pykosoautenb: yKkos Nnba AnekcaHgposuy



HayuHo-06pa3oBaTenbHbIU LEHTpP
«lepcneKTuBHble maTepuanabl U
TeXHO/1I0rMn B He4pPON0/Ib30BAHUNY

Pa3paboTKka HOBbIX peareHToB ANa A06biBalowWwen

NPOMbLIWLNIEHHOCTN U TeXHON0rMn nx nonyyeHuAa

MaTepuanbl U peareHTbl gns bypeHus, CTPOUTENLCTBA M PEMOHTA
CKBaXUH;

TEXHOJIOTUM U peareHTbl A4NA UHTeHCMPMKauum aobblum HedTw,
BkAtodas MYH n OMN3 (B T1.4. MAB-nonnmepHoe 3aBoaHEHME);

peareHTbl anA O6OFaLLI,eHVIﬂ MWHEPAIbHOTO CblpPbA,
peareHTbl 4n1A NPOMbILL/IEHHbIX B3PbIBYATbIX BELLECTB,

NOBEPXHOCTHO-aKTUBHbIE BELLECTBA, 3MY/1braTopbl,
rmapodobmsaTopbl M T.4. LULMPOKOTO CNEKTPA NPUMEHEHMUS;

NOMNMEPHbDbIE peareHTbl ANA HE(I)TE‘I'EBOBOVI oTpaciu.

OnbIT pabortbl

PaspaboTka peareHTa-cobupatena gna ¢notaumm yrna Ha OCHOBe
NPOAYKTOB TEPMOAECTPYKTUBHON NepepaboTku pe3smHOTEXHUYECKUX
0TX040B

OnpeaeneHune nokasaTenen Kayecrtsa buoyma
Pa3paboTKa TeEXHONOTrMM NOAYYEHUA MONMAHMOHHOM LLEeNN0N03bI

MpoBeaeHMe KOMMIEKCHbIX WCMbITaHUA M pa3paboTKa cucTembl
6ypOBbIX PacTBOPOB Ha OCHOBe macen cepuun Gazpromneft

PykoBogutenb: AHOBCKMI BAvyecnas AnekcaHapoBuY

Hay4yHO-TexHu4Yeckoe conpoBoXKaeHue

CYLLLECTBYIOLLMX U CO34aBaeMbiX NPOU3BOACTB

OnTUMM3aUMA TEXHONOTUIA NONYYEHUA PEAreHTOB,
BblpaboOTKa pekomMeHaauni Ansa BHeAPEHUA TEXHONOMNIN B
npon3BoACTBO

NMoucK n opraHmnsauma NOCTAaBOK CbiPbA U aHAJIOrOB ANA
npomn3BoacTtBa 3akKa34yukKa

ConpoBoXKAeHWe BHeAPEHUS pa3paboTaHHbIX
TEXHUYECKUXPELLUEHU U HOBbIX TEXHOOTUI B
NpPOW3BOACTBO

N3roToBneHne 1 HapaboTKa OnNbITHbIX 06pa3LoB
peareHToB 419 N1abopaTOPHbLIX M MPOMbILIEHHbIX
ncnbITaHUM

TexHONOrMYeCKUM KOHCANTUHT

3aKa3unku

TonansHasa KomnaHua «TB3JT», OO0 «lasnpomHedTb —
CmaszouHble maTtepuanbl», 000 «KysHeukakonorma», OO0
NHMU, «MHHOTex», OO0 «Hay4yHO-NpoM3BOACTBEHHOE
npeanpuatTue «PeunKanHr, n gpyrue.



JlabopaTopunA BbICOKOIHEpPreTuueckmnx

U cneymnanbHbiX matepuanos TIY

OcHOBHbIe HanpaBaeHuUA

pa3paboTKa pecypcocbeperatomx TEXHOIOMMIM NPOM3BOACTBA
KOMMJIEKCHbIX a30TCOAEPHKALUMX NETUPYIOLLNX MaTepuanos Ana
BbIM/IaBKM CTa/siei co crneumasbHbIMU CBOMCTBAMM (XN1a40CTONKUX,
BbICOKOA30TUCTbIX, BbICOKONPOUYHbIX KOPPO3UOHHOCTOMKMX CTaNen);
pa3paboTKa TEXHONOMNIA CUHTE3a HOBbIX IETKUX CBEPXMPOYHbIX
CN/1aBOB;

nccnegoBaHME CBOMCTBA CTaslen;

aHaNN3 CTPYKTYPbl, XUMUYECKOTO COCTaBa U APYrnx CBOMCTB
NOPOLLKOBbIX CMECeM;

CUHTE3 U UCC/IeA0BaHME HAHOPA3MEPHbIX MOPOLLKOBbIX MaTepUanos-
METaN/I0B U UX COEAUHEHUIN ANA CO34aHUA BbICOKOIHEPTETUYECKUX U
cneumanbHbIX MaTePUaNoB HOBOIO NOKONEHMUS;

YAAPHO-BO/HOBOE KOMMNAKTUPOBaHME KOMMNO3UTHbBIX HAHOYACTUL,

OnbiT paboTbi

Pa3paboTaHbl M BHEeAPEHbI CNeLManm3npoBaHHble COCTaBbI
KOMMNO3MLIMOHHbIX a30TCoAepKallmxX IErnpyoWmMx maTepmnanos
[N5 BbIN/IaBKM HEPrKaBEIOLWIMNX, TPAaHCHOPMATOPHbIX
PENIbCOBbIX, KOHCTPYKLMOHHbIX W UHbIX MAaPOK CTaneln.

Pa3paboTaHa 1 BHeagpeHa NPOMbILWIEHHAA TEXHONOTUA
«meTannypruyeckoro» CBC-nponsBoacTBa cTasew,
MUKPOSErMPOBaHHbIX a30TOM, BOPOM U TUTAHOM U
OTeYeCcTBeHHbIX 6e30KCUAHbIX OTHEYNOPOB U INraTyp.

Pykosoautenb: Bopoxxuos AnekcaHap bopucosuny

3AKA34YUKH

OAO 32nektpoctanb, OAO MMK, lpynna H/IMK, EBPA3, OAO
«4YMK», HTN® «3TanoH» (r. MarHMTOropck) u apyrue.



: IKKW NNabopaTtopua KaTaAUTUYECKUX
uccneanoBaHUMU

TOMCKIAN FOCY JAPC TREHHBIN
YHUBEPCHTET

@: Ycnyrun

b CWHTE3 HOBbIX U ycoBepLweHCTBOBaHME CyLLEeCTBYHOWNX KaTaIUTUHECKNX

: . 5 or catatytic researtl:
MaTepuanos 1 copbeHTos S— ﬁ"m.mm..m

*  OnpegeneHne GyHKUMOHANbHbIX XapaKTePUCTUK COPOEHTOB U
KaTanM3aTopos

s MSYHGHMG KUHETUKU U MeXaHN3Ma KaTa/INTU4YECKUX peaKLLMVI

b lNpoBegeHmne KaTaAUTUYECKMX NPOLLECCOB B YC/IOBUAX NOBbIWEHHbIX Onb"- paGOTbI

daBneHnun 3a nocneaHue 3 roga BbinosHeHo 6onee 20 Hay4yHo-

e MacwTrabupoBaHue KaTaMTUYECKMX NPOLLECCOB 1 1TaBOPaTOPHbIX MccNefoBaTeNbCKUX WM MPUKNAAHBIX TPOEKTOB C y4acTUEM OpraH13aLmi
TEXHONOrMI NPUrOTOBNEHNA COPBEHTOB M KaTann3aTopOB M NPEANPUATMA NPOMBIWNEHHOTO CekTopa PO,

CoTpyaHMKM NabopaTopum NPUHUMAIOT aKTUBHOE yyacTue B paboTtax no

HapaboTKe OMNbITHbLIX M MPOMbILLIEHHbIX NAapTUiM 06pa3LoB

KaTan13aTopos/copbeHTOB, NPOBEAEHMIO TEXHONOMMYECKMX

obcnepoBaHnii U Apyrux HEOBXoAMMbIX MEPONPUATUI COBMECTHO C

NPOMbILW/IEHHBIM NAPTHEPOM.

*  BbinonHeHne HNP n HUOKP no 3akasy Hay4YHbIX U NPOMbILL/IEHHbIX
opraHusayum

Ocobble BO3MOXHOCTU

*  OpraHusauusa sbinonHeHmna HUP dyHaameHTanbHOTo m

NPUKNALHOrO XapaKTepa B paMKax Hay4YHbIX O6opyaoBaHue
nccnefoBaHum;
A ’ Bonee 50 es. 060py0BaHNA COBPEMEHHOMO aHaAUTUYECKOro

« Pa3paboTKa M OpraHM3aLMA NpoBeAeHNA NPOrpaMm M MCCNeA0BaTENbCKOTO Knacca AN usydeHns Gusmnko-

NOBbIWEHWUA KBaNUOUKALMW ANA BHELLHUX CNeLManncToB; XMUMUYECKMUX XapaKTEPUCTUK W NPUrOTOBAEHUA COPOEHTOB U
e OpraHu3auua 1 nposeaeHne NPodunbHbIX KOHGEpeHLU; KaTannsatopos
* Hanunume ueHTpa KONJIEKTUBHOIO MNO/1Ib30BaHUA 3AKA3YUKMU:

COPBLNOHHBIX M KATA/MTUHECKUX UCC/IEA0BAHMA. MAO «CUBYP XonguHr», 000 «HUOCT», 000 «UXTLL»,

000 «HOBOXNUM», OO0 «Ckat3», KAO «A30T» u gp.
Pykosogutenb: Maraes Oner BanepbeBuy



NABOPATOPUS " ad 60 paTo p uA

o @ OPFAHUYECKOIO
CHUHTE3A

~=-— OpraHUYEeCKOro CUHTe3a

u? i; Yenyru
e CMHTE3 1 nccnenoBaHMe CBOUCTB reTePOLMKINYECKUX
a30T- u pochopcogepKamx coeanHeHNM

e [lonyvyeHune un nuccnegosaHme CBOMCTB OopraHn4Yecrkmnx
COGAMHeHMﬁ M3 NPUPOAHOTIO CblpbA

e CuHTE3 N nccnegoBaHme CBOMUCTB COEANHEHUN —
NnoTeHUManbHbIX GapmaueBTUYeCKMX cybcTaHLmin OcCHOBHbIle pe3ynbTraTtbl pa50T

e pa3paboTaH psa cocTaBOB, NPENATCTBYHOLMX
CMEpP3aHUIO YINA NPU TPAHCMNOPTUPOBKE B
YC/IOBUAX HU3KUX TEMNEpPaTyp

e pa3paboTaHa OnbITHAs TEXHONOMMA NONYYEHUS
3ANUXN0PIrMAPUHA U3 OTXOA0B XMMUUYECKMX

Ocobble BO3MOXHOCTU

e MacwTtabupoBaHue n1abopaTopPHbIX TEXHONOMMK A0
OMNbITHO-NPOMbILLIEHHOTO YPOBHS

e Ob6paTHbIA MHXUHUPUHT MaTepUanos

Nnpou3BOACTB
é OGOpVAOBaHMe * pa3paboTaHbl UHANKATOPbLI U3MEHEHUA
NOHUXEHHOW TeMNepaTypbl 4N NULLEBOM
* PeaKToOpbl U aBTOK/1aBbl, peaKkTopbl NapanienbHoro NPOMbILLNEHHOCTHU
CNHTE3a e pa3paboTaHa onbITHAA TEXHONOTUA NONYYEHUS
i POTaLI,I/IOHHbIe ncrnaputTenu MeTUNITUNKETOHA
e JInodunbHble N pacnblINTENbHbIE CYLLIUAKA U AP. * pa3paboTaHa onbiTHaA TEXHO/I0TMA NONYYEHUA

3pPeKTUBHbIX COPOEHTOB Ha OCHOBE
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J1TabopaTopmA BbICOKONMPOU3BOAUTENbHBIX g e e is

peKoHPUrypupyembix cMctem N

@: Ycnyru

o Pa3pa60TKa 6ecnmMaoTHbIX TPaAHCMNOPTHbLIX CUCTEM HA3EMHOIO U
BO34yLWHOIo TMNa

g Pa3pa60TKa Cncrtem aBTOHOMHOIO yrnpasaeHUA

g Pa3pa60TKa UHTENNEKTYA/IbHbIX CUCTEM O6pa6OTKM M aHa/In3a
I/IH(I)OpMaLI,I/II/I anA pO6OTOTeXHquCKMX KOMNEeKCoB

* MaTtemaTnyeckoe n UMUTaLMOHHOE MOAENNPOBaHNe MapTHepb!

ylz?:ll:ll!?!NMAIg-NTS‘“ @ Znvioia. 31 ROS
OCHOBHble pe3ynbTaTtbl pabor x C!l' Velodyne LIDAR
e Paspabotka AlK ana oxpaHbl YaCTHbIX xsens $FLIR ':| HEX

TEPPUTOPUIA OT APOHOB Ha B6a3e aBToOHOMHOro BIJ1A . .
3aBeayoLunin nabopatopueit:

e Pa3paboTKa cucTem rpynnoBoro ynpasaeHmMa 6ecnunoTHbIMU Liawes AMUTpHii Baanmosiy

TPaHCNOPTHbIMU CUCTEMAMU

e Pa3paboTKa crneumanm3MpoBaHHbIX aropUTMoB 06paboTKu U1
aHanu3a MHpopmaunmn ana BbICOKONPOU3BOANTE/bHbIX
BbIMMC/IUTENbHbBIX Cpej,

HayuyHbin pykoBoauTens:
LlUnanosckun CtaHucnaB
Buktoposuy

3AKA3YUKU: AO «HUUMT»



BiointerTiNi
Laboratory

National Research Tomsk State University

JTabopaTtopuna ceBepx3nacTUUHbIX buouHTepdeiicos

OcHOBHbIE Hady4Hbleé HanpaB/1eHUA

» CuHTE3 1 uccrnegoBaHusi MOPUCTBIX CBEPX3NACTUYHbIX CNABOB HUKeNuaa TuTtaHa

* YnpaeneHue 3¢bdheKToM NamaTv PopMbl B MOHOMUTHBLIX CMfaBax HUKeNMaa
TMTaHa

» PaspaboTka 1 Nnpon3BoACTBO NPOBOSIOK HA OCHOBE HMKENWAA TUTaHa U TUTaHOBbIX
cnnaBsoB

* VccnepoBaHue runepynpyroro noBeAeHUs MaTepuarnos U3 HUKenuaa TutaHa B
YCrOBUAX PU3NOSIOrMYECKON Harpy3kn

» PaspaboTka 6nopesopbrpyembix MarHMeBbIX CMNaBoB MEAMLIMHCKOIO Ha3HaYeHns

» PaspaboTtka MeTogOB MexaHOTpaHCOyKUMsS BMONOrMyeckux TkaHen
UMnNIaHTaTaMu 13 HUKeNuaa TuTaHa

* MopgenupoBaHne MexaHN4eCcKoro NoOBeAeHNs UMMIaHTaToB

» Co3aaHune HOBbIX METOA0B XMPYPrM4e€CKOro NneYeHns ¢ MCnonb30BaHNEM
MaTepuarnoB 1 KOMNO3UTOB HA OCHOBE HUKeNuaa TUTaHa

E
b

.
v
=

Ba3oBas uHppacTpykTypa nabopatopuu

Mopuctbie TUTAaHOBbLIE
cnjasbl « TlopoliKoBas M Knaccuuyeckas MeTannyprus;
«  3NeKTPOHHO-NTyuYeBble TEXHONOMK;

- TMO: KkoBKa, NnpokaT, BOJIoUEeHue;

. oLeHKa 6MOXMMMYECKOM COBMECTUMMOCTM in-Vvitro;
KpMOMHCTpYMEeHTbl U3 HuKenmaa o
e OUeHKa 6MoMexaHMUYecKon COBMECTUMOCTU B

TUTaHa AnAa XUpyprum, NHTepdeince «<MMNIaHTaT-6UOTKaHb>;
KOCMETOJIOrMn, Kpuotepanum

d oueHKa 6M0,qerpap,au,vm 6MOMaTepMaﬂOB;
d CDM3VIKO—MexaHMl-IeCKMe NUCMbITaHUA,

CeTKN N3 HUKenumaga TuTaHa
ANA MeANLMHDbI U TEXHUKMU

+  CTPYKTYpHas atrectauust MaTepuasnos;
*  MOAENMPOBAHWE NOBEAEHMSA WUMMIAHTATOB.

Mpou3zBoAaCTBO NPOBOJZIOK A0 30 MKM .. ..
P Tonﬁmﬂoﬁ ':,3 TiNi, T‘i‘, Ta http://biointertini.tsu.ru/

PykosoguTenb: MapuyeHKo EkaTepunHa CepreeBHa


http://biointertini.tsu.ru/

JTabopaTopua UCKYCCTBEHHOro MHTE/N/IeKTa

CospaHune apdekTmBHbIX pewieHnn B cpepe «HaycTpma 4.0» ans
KPYMHbIX POCCUUCKUX NPEANPUATUIA 1N KOoprnopawmin

G

N NHAYCTPUANIbHOW aHAIUTUKU

Ycnyru

MHTeNNeKTyanbHaAa 06paboTKa CTaTUYECKMX M BUAEO AaHHbIX B 3aa4ax
paHHEN MeaANLMHCKON ANArHOCTUKM

pa3paboTKa HOBbIX aATOPUTMOB aHanm3a big data

pa3paboTka oTeYeCTBEHHbIX BbICOKOTEXHO/IOTMYHbIX MPOrPaMMHO-
MHCTPYMEHTANIbHbIX KOMMNEKCOB AN peann3aumm CUCTemM ynpasaeHns
TEXHO/IOTMYECKMMM NpoLeccamm Ha 6ase cBOHOAHOrO NPOrPaMmMHOro
obecneyeHuns

NPOEKTUPOBAHME U peanm3aumsa maTeMaTU4YecKoro 1 NPorpaMmmHOro
obecneyeHMs MHTEPAKTUBHOM annapaTHO-NPOrPaMMHOM CUCTEMbI
MHOTOMepPHOW BU3yannsaumm ¢ ucnonbsosaHmem AR\VR

OcCHOBHbIe HanpaB/aeHUA Hay4YHOU AeATeNbHOCTU B chepe
6e30nacHOCTMU:

pa3paboTka MeToA0N0rMn UAEHTUPUKALMN U CETEBOrO aHa/IN3a
9KCTPEMUCTCKUX OHNANH-COOBLLECTB B PYCCKOA3bIYHbIX COLMANbHbIX Meaua
aHa/IN3 MexaHU3MOB PaCNpPOCTPAHEHUA IKCTPEMUCTCKUX MAEN B
coumanbHbIX Meaua

co34aHue MeToA0/I0TMKU AEHTUOUKALMM COODLLECTB, NPOAYLMPYIOLMNX U
PaCnpPOCTPAHAIOWMNX AEBNUAHTHbLIN KOHTEHT

onpegeneHne ocobeHHOCTEN BOCNPUATUA A4EBMAHTHOIO KOHTEHTA
Pa3/IMYHbIMKN KaTEropUAMM NONb30BaTENEN

nccnefoBaHME PerMoHasibHbIX HACTPOEHMIM NOCPeACTBOM aHanM3a
npoueccoB MHPOPMALMOHHOIO PacnpoCTPpaHeHUs (pacnpocTpaHeHus
cobbiTnin)

OnbiT paboTbi

«MaTemaTmnyeckoe mogenmpoBaHue
bpaKTaNbHbIX MNOTOKOB CETEBOrO TpaduKa n ero
MHOroypOBHEBOM MapLupyTmsaummn» (2020-

2021 rr.): uccnedosarue mamemamudeckux modeneli
(PAKManbHbIX MOMOKOE Cemego20 MpachuKa, cemeanix
MHO020ypOBHEBbIX MAGHUPOBLYUKOS, PACCYUMAMb
ONMUMasnbHbIe XapaKmepucmuKu ycmpoliicme nepedayu
UHopMayuu 8 cemu

MoBblweHne 3¢pHEeKTUBHOCTU paboTbl CETEBOTO
NIaHMPOBLLUKA B YC/IOBMAX TpadUKa CBEYHOro

TMna (2021-2022 rr.): paspabomatsl npozpavmHsie
nMpoOyKmMsl 08 CMAMUCMUYeCK020 aHAAU3a Cemegozo
mpaguKa u e2o KAAcCUpUKAyUU,; 8biABAEHbI «y3Kue Mmecma» 8
pabome nNAGHUPOBUWUKA; OGHbI peKoMeHOAyUU o NnoebiWeHUo
aghghekmusHocmu pabomel NAAHUPOBUWUKA HO ypPOBHE
as120pUMMO8, MO ecmb Mo8blUEHUE e20 MPonycKHoUl
cnocobHocmu 6e3 modepHU3aUyUU MexHU4YecKoao obecrneyeHus

MapTHepbI

Komnanuna 3neCu , Rubius, Palex, InfoWatch n gp.

PykoBogutenb: 3amATUH AneKkcaHgp Bnagumuposumy
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MeKpermoHanbHbI CynepBbluUCAUTENbHBIN LeHTP TIY oKasbiBaeT
YCAYrK NO NpeaocTaBAeHUIO pecypcoB cynepkomnbtotepa TIY « CKUD
Cyberia».

LleHTp 3apekomeHA0Ban cebs KaK HaZeXKHbIN CTpaTerMyecknin napTHep
M UCNONHUTENb NPW BbINONHEHUM COBMECTHbIX NMPOEKTaX.

Hawm coTpyaHMKM CONPOBOXKAAIOT NPOEKTbI M OKa3blBaOT
KPYr/I0CYTOUHYO TEXHUYECKYHO MOALEPMKKY.

TexHUYecKne XapaKTepucTUKn
cynepkomnbiotepa TIY «CKUP Cyberia»
CNEUMDPUNKALMA CEPBEPOB

Dell R540 (22 y3na)

2xIntel Xeon Gold 5118, 128 6 0O3Y, SSD 2x240 6 M.2

Dell R440 (15 y3nos)
2xIntel Xeon Silver 4114, 96 '6 O3Y, SSD 2x240 6 M.2

V-Class (25 y3no8)
2xIntel Xeon E5-2695V3, 256 6 O3Y, SSD 500 I6,
2xTesla K80*

T-Blade 2.0 (128 y3no08)
2xIntel Xeon 5670, 24 I'6 O3Y

lade 1.1 (23 y3na)
2xIntel Xeon 5670, 48 [6 O3Y, HDD 150 '6 (SSD 250 I6)*

Tyan (T-Mnatdopmbi) (283 y3na) 2xIntel Xeon 5150, 8 6 O3Y

CUCTEMA XPAHEHMA OAHHbIX
Panasas ActiveStor 8/11/14 (500 T6)

https://cyberia.tsu.ru/

PeweHue 3apa4 ana Hayku,
NPOMbILLIJIEHHOCTU U NPOU3BOACTBA

Pa3segka HedTM 1 rasa

MogennpoBaHuMe B3PbIBOB N AAEPHbIX UCMbITAHUM

NH>KeHepHble pacyeTbl

Kocmunueckme pa3paboTkm n nccnegoBaHua

AcTpoHOMMA 1 reope3uns

3D peHaepuHr

MporHo3snpoBaHMe noroabl, KAMMaTa U robanbHbIX U3MEHEHWU B
aTmocoepe

NccnepnoBaHmA rasogMHaMmUYeCcKnx NpoLECCOB B SHEPreTUYECKMUX
yCTaHOBKax

MogennpoBaHue rmapoaMHamMmMYecKknx NpoLeccos

Ob6paboTKa 60bLIMX AAHHbIX

OcCHOBHbIe NOCTOAHHbIE NAPTHEpbI
TomckHUMNHedTb, PeHaep — depma TURBORender
ApnBaHC UHXKXUHMpUHT, YHII « TennosHepreTmk»

Pykosoautens:

240

Tdnonc

MukoBas
MNpOW3BOANTENbHOCTD



JNTabopaTopunAa NpUKAAAHOro aHanu3a 60nbLNX AaHHbIX

@ Ycnyru

* UMppoBasa aHanUTUKa
* noarotoBka kagpos B cdepe IT

OnbIT paboTbi

PocHaBsblK

MOHWUTOPWHI PbiHKa TpyAa

MHCTpYMEHTbI c60pa U aHA/IN3a AdHHDbIX
» MHorononb3oBaTesbckas cpefa aHanmsa AaHHbIX U MalMHHOTO 00yYeHus
«Jupyterhub»

= CobcTBeHHasa nnaTopmMa no BbIrpy3ke AaHHbIX CoLnanbHbIX ceTen
«SNLab»

» LleHTp KONMEKTUBHOrO Nob30oBaHMsA NaTdOpPMOr TEKCTOBOWN aHANUTUKK
«PolyAnalyst»

UHdpacTpyKTypa AaHHbIX | | YenoBeyeckun kanutan

q ,D,OCTyI'l K aHHbIM ) Wcecneposatenn ns Pa3HbIX

BEB-CEPBWC ANsi ONEPATVBHOW
AHANUTUKA PbIHKA TPYIA 1 CEOPKU
OBPA30BATENLHBLIX NMPOAYKTOB Contba Janah B iy,

obnactewn Hayk, cnocobHble

=>  BbluMcrUTENbHbIE CEPBEPSI hopmMynmpoBaTb 1 peluaTb

Uenesas aygutopns
- PykosopuTenu obpasoBaTensHsix
npofIyKToB

* Pyxosogutenu obpasoBarensHeIX
y4pexaeHuit pasHeixX ypoBHeH

7.7 vnH 138 ThbiC. % Fe

BaKkaHCHA HaBbIKOB

OnbIT paGoTsl
IALIBOPA, 46,27% 18,54% 32,85%
Mudorpaduka Ha ocHose GoabwMX AaHHbIX:
BO3MOXXHOCTH: CNEUMANBHOCTH, HABLIKK, 3apaBOTHbIE W 1301 B 36ner W Gesonsma [ OT6ner
NaThI, KOMNEHHH W AMHAMMKE BaKaHCHA
Koro yunte? Yemy y4uThL? No peruoHam rpachuk paboTi
Kakwe cneumanuctsl Kakue KoMneTeHUMu
ol Coow oy B BTN
PErMOHAaNEHBIX cBouX Gy Ay DAHHBIE 69,81% 13,
pbIHKax Tpyna? coTpyaHUKoB?
JlocTyn K peryanpHo nononHAiedca E " : e B
6a3e BaKAHCHIA M3 OTKDBITBIX OHAGHH- '
CTOMHMKOB: BHITPY3KM B YROBHOM S Vg i o e
$opmare ST U
T TS
PE3YNbLTAT e
@
AKTyanbHble obpasoBaTenbHble YCNyru e — ..; ™
o~
npoayktel (QOM 1 AMNO), cobpaHHbie AHaNMTHUECKOR CONPOBOMKASHME NPOLECca -
nof 3anpoc peiHKa Tpyaa NPOSKTUPOBAHHE, AKTYANM3ALAM U E b
peanusaumm i=
06pasOBATENLHOIO NPO/YXT =
ey
d

NAPTHEPDI

14

Your Knowledge Farmer u“cM AP n n
BPEACO®T OreuecrsanHbiil codr
ce“PC"a"b @g NEUROTREND
HEGPOTPEHO . Yo

‘ COTA

.m GOPEKCUC

MPOrROIHPODARKE W AHAAND AAHHEX

- HeliponabopaTopus

3HaKoOMCTBO C KITMEHTOM

-

-

Hanmpgem Bawero
KnueHTa B
coumarnbHbIX CeTax

Pacckaxxem Bawm, uto
OH NOBKUT 1 Kakne y
Hero noTpebHocTy,
rae OH XUBET, O Yem
nuLIeT B ceTu

Y3Haewm, kak BeayT
cebs B MHTEpHeTe
notpebutenu Bawero
NpoayKTa N MNOKaxem
BaM Mx undpoBom
nopTpet

3adayn Ha OCHOBE AaHHbIX

TanaHTnNuBblE CTYOEHThI,
oBnagesLune LMdpoBbIMU
HaBblkamu

AHanuTuka

AHanun3 peknamHbix
COoO06LLEHNIA 1 LUPOBOTO
cnepa ueneson ayauTopun

M3yunm Kercbl Bawmx
KOHKYPEHTOB: NPOAYKTHI,
npeacTaBneHHOCTb Ha
pblHKE, y3HaBaeMoCTb
OGpeHaoB, KOHTEKCT
YNOMMWHAHUA U MHOTO Apyroe

OueHnm kakon obpas
TpaHCnupyeT KOMMNaHus, 4To
0 Hen nuwyt CMWU u kak ato
cuYnTbIBaET ayanmTopus?

https://opendata.university/

PykoBoguTtenb: loko Bayecnas JleoHnaosuy



LleHTp nccneposaHuim n pas paboTok
«MepcneKTUBHbIE TEXHO/IOTUMN B MUKPO3/IEKTPOHUKE»

OnbIT paborbl

° 2 NWUEH3NOHHLIX cornaweHnsa (2,5 mnH. CHF,
Dectris Ltd, LLBenuapus)

e >30 KOHTPaAKTOB C MHOCTPaHHbLIMU NapTHeEpPaMu
Ha pa3paboTky n noctaBky MNC maTpuyHbIX
CEHCOpPOB B Hay4Hble LEeHTPbI EBponbl (> 2,5
mnH. EUR) n CLLA (> 0,5 mnH. USD)

e 3 ®UI npoekta ¢ y4yacTnem opraHmsaunm
Esponekl (RAL, DESY, Dectris Ltd.);
mMexayHapogHbln PH® npoekt ¢ DESY

PykoBogutenb: TonbaHoB Oner MNeTpoBuy

Pa3paboTaHbi:
- TexHonorns HR-GaAs:Cr cTpykTyp

- TexHonornsa mHoroanemeHTHbIXx HR-GaAs:Cr
CEHCOPOB MOHU3UPYHIOLLENO N3NyYeHnd

- AEMOHCTpaUNOHHbIe 0bpa3sLbl
MHOIO3/IEMEHTHbIX OETEKTOPOB MOHU3UPYHOLLLETO
nanyyeHunsi Ha ocHoee HR-GaAs:Cr ceHcopoB

MaTpuyHble ceHCcopbl



HaumoransHeia
WCCNeAnBaTENLEKMA

Tomcknin
rocypapcTeeHHbIA
yHUBepcuTeT

YnpaBneHne nHHoBaumnaAmU B chepe HayKkum,
TeXHUKN U TexHonormm Try

+7 (3822) 783 732
partners@mail.tsu.ru
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