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B naHHon paboTe npoaHanuanpoBaHbl HanpasneHus noarotosku ctygeHtos UPHUTY, npoekTsl 1 nporpam-
Mbl uccnegosaHun Cubupckoro otaeneHus Poccuinckon akagemum Hayk (CO PAH) ¢ Touku 3peHust nx oT-
HoweHusa Kk NBIC-TexHonornsm. Takke paccMmoTpeHa cneundumka paboTbl ManbiX MHHOBALMOHHBIX Npeanpu-
atun (MUIMT), cosgaHHbix Ha 6a3e TexHonapka UPHUTY.
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The paper analyzes IRNITU students majors, projects and research programs of the Siberian Branch of the
Russian Academy of Sciences in terms of their relation to the NBIC technologies. It discusses specifics of
the work of small innovative enterprises based on the industrial park of IRNITU.
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Ecnu B 06wux Yeptax paccmatpmuaTtb NPOLLECC MNOSABNEHUS HAyKW, TO MOXHO YBMOETb UTO OH Ha4u-
HaeTCsi C MOSIBIEHNsT MHOXeCTBa OTAEeSibHbIX, HE CBA3aHHbIX Mexay cobon obnacTten 3HaHus. [lo3xe
Habniogaetcs obbeanHeHne obnacTteln 3HaHUs B 6onee KpyrnHble KOMMIEKCh, @ N0 Mepe UX pacLuMpeHus
CHOBa nposiBurna cebsa TeHageHumMs K cneumnanmsaumm.

CerogHs e, bnarogapsi yCKOPEHMI0 Hay4YHO-TEXHUYECKOro nporpecca, Mbl Habngaem nepecedye-
HVe BO BPEMEHU Lenoro psiga BOMH Hay4yHO-TEXHUYECKON peBonoumun. B 4acTHOCTU, MOXHO BblAENUTL uay-
wyto ¢ 80-x rogoB XX Beka pesontouuto B 061act MHPOPMAaLNOHHBIX M KOMMYHUKALMOHHBLIX TEXHOMOMM,
nocrnegoBaBLUYO 3a HeN BMOTEXHONMOMMYECKYH0 PEBOMOLMIO, HEAABHO HayaBLLYOCS PeBONoUMo0 B obnacTtu
HaHoTexHomnormn. Takke Henb3st 06OWTM BHMMaHWEM MMEIOLWMIA MEeCTO B nocnegHee gecatuneTne OypHbiv
Nporpecc pasBUTUSA KOTHUTUBHOWN HayKW.

OcobeHHO MHTEPECHbIM 1 3Ha4YMMbIM NpeacTaBnseTcs B3anMOBAMAHME UMEHHO MHM(OPMALIMOHHbIX
TEXHOMNormmn, GUOTEXHONOrMM, HAHOTEXHONOMUIA N KOTHUTUBHOW Hayku. [laHHOe siBneHue, He Tak JaBHO 3aMe-
YeHHoe uccnegosaTensamu, nonydnno HassaHve NBIC-koHBepreHumm (o nepsbiM BykBam obnacten: N —
HaHo; B — 6uo; | — nHdo; C — korHo). TepmuH BBegeH B 2002 r. Muxaunom Poko n Yunbsmom BenHbpu-
KeMm, aBTopamMu Hambonee 3HauMTENbHOW B 3TOM HamnpaBfieHWM Ha AaHHbIA MOMEHT paboTbl, oTyeTa
Converging Technologies for Improving Human Performance, noarotoenenHoro 2002 r. Bo BceMypHoM LieH-
Tpe oueHkn TexHonorun (WTEC).

B gaHHom paboTe Mbl nonbiTaemcs NpoaHanv3npoBaTtb HanpasneHus nogrotoskn UPHUTY u npo-
eKTbl U NporpamMmel nccregosaHu Crnbupckoro otgenenns Poccuiickon akagemum Hayk (CO PAH) ¢ Toukn
3peHuns nx oTHoweHus Kk NBIC TexHonorusam. Tak e paccMOTpuM cneunduky paboTbl ManbiX MHHOBALMOH-
Hbix npeanpusitun (M), cosgaHHbIx Ha 6a3e TexHonapka UPHATY.
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HauHem c HanpaBneHun nogrotoskn MPHUTY gHeBHon chopmbl 0byyeHusi. Pacnpegenvm cneuu-
anbHocTK, koTopble BxoaaT B NBIC-koHBepreHumto no 4yeTblpeM o6nactam: HaHOTeXHoNorum, GUOTEXHONo-
TMK1, NHEOPMALIMOHHbIE TEXHOMOMMN U KOTHUTUBHAaA Hayka. Kak BugHo us puc. 1, Havbornee LUMPOKO npea-
CTaBreHbl cneumanbHoCcTM B 061acTu MHpOpMaLMOHHBIX TEXHOMOTUN.

* HaHoTexXHOJIOTHH U MHUKPOCHUCTEMHAs TEXHUKA
* KOMITOHEHTBI MHUKpPO - U HAHOCUCTEMHOMN TEXHUKH

HaHoTexHonormm

* [IpoyKTHI MUTaHUS U3 PACTHTEIBHOTO CHIpbs (MHCTHTYT numieBoit
HHKEHEPHH ¥ OMOTEXHOIOTHH)

* TexHOMOTHS XJIe0a, KOHAUTEPCKIX M MAaKapOHHBIX U3ICTHN
* TexHOJIOTHsI OPOAMIBHBIX TPOU3BOJCTB U BUHOMACIHE

BuotexHonornu

* lH(OpMaIMOHHBIE CHCTEMBI U TEXHOJIOTHH

» MndopmanmonHast 6€30nacHOCTh

M H (I)O p Ma L|I NMOHHDbIE * lnoxoMMyHHKAIIMOHHbBIE TEXHOJIOTUH U CHCTEMBI CBSI3H

* uopmaTrKa 1 BBIYMCIUTENbHAS TEXHHKA

TEXHONOTNAN * ABTOMaTH3MPOBAHHBIE CUCTEMBI 00pabOTKN HHBOPMALIMU U
YIpaBJICHUS

* lH(OpMaIMOHHBIE CHCTEMBI U TEXHOJIOTHH

KorHuTneHasa HaAYyKa

Puc. 1. CneunanbHOCTM OYHOWN POPMBbI OOYUEHUSs

PaccmoTpum HanpaBneHus NOAroTOBKM MaructpaTtypbl U acnupaHtypel B UIPHUTY. HanpasneHus
OMOTEXHOMNOMMM N UH(OPMALMOHHBIE TEXHONOMMW MNPEACTaBMEHbl LIMPOKMM CMEKTPOM CheunanbHOCTEN
(puc. 2).

HaHoTexHonormm * BuoTeXHOOrUs (B TOM 4HCIie GHOHAHOTEXHOIOTHH)
* buonHdopmaruka
* BHOTEXHOIOTUsI IIPOIYKTOB ITUTAHUS
BunotexHoo0rum * buotexHoOTH (B TOM YHCIIE OMOHAHOTEXHOJIOT M)

* TexHonorus 00pabOTKM, XpaHEHUs U IIEPePaOOTKH 31aKOBbIX,
6000BBIX KyJIBTYP, KPYISIHBIX IPOIYKTOB, TIOZ00BOIIHOM
MIPOIYKIMH ¥ BHHOTPAIApCTBA

* Cetu OBM 1 TeneKOMMyHHUKAIIH
* AHaJIM3 ¥ CHHTE3 HHPOPMAIMIOHHBIX CHCTEM
* buonndopmaTrka

® KOpl'IOpaTI/IBHLIC I/IH(bOpMaI.II/IOHHI:Ie CHUCTEMBI. IHHOBaIIMOHHBIE
MCTOAUKH U HJIaT(l)OpMLIABTOMaTI/IBaI_[I/ISI U ylIpaBJICHUC

M H d)o p M a LI|VI O H H bl e TEXHOJIOTUYECKUMHU ITPOLCCCaMUi U IPOU3BOACTBAMU B
Tex H Oj.l O r M M MIPOMBIINIJIEHHOCTH

* MaremMaTndeckoe ¥ porpaMMHOE 00eCIIeYeHNE BEMHCIUTEIBHBIX
MallIiH, KOMIUIEKCOB ¥ KOMIIBIOTEPHBIX CETeH

* MareMaTnueckoe MOACIMPOBAaHNE, YUCICHHBIE METOIBI 1
KOMIUIEKCHI IIPOTpaMM

* DHepro3(GGeKTUBHOCTE, SHEPTOayJUT U YIIPABICHHE
SHEProX03sHCTBOM

KOrHMTMBHaA HayKa

Puc. 2. HanpaBneHus nogroToBKM MarucTpatypbl 1 acnupaHTypbl

B pamkax cneumnanbHocTn OHeproadekTMBHOCTb, 3HEProayauT U ynpaBrieHNEe 3HEeProxo3siiCTBOM
WHTEpecHa Tema BHeApeHUs YMHbIX ceTen anekTpocHabxeHms — Smart grid. 3To MmogepHU3npoBaHHbIe ce-
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TN 9NeKTPOoCHabXeHUs, KoTopble NCMOMb3YIT UHPOPMALIMOHHBIE U KOMMYHUKALMOHHBIE CETU U TEXHONOMMMN
ansa cbopa uHgopmaunm 06 3Hepronpou3BOACTBE M 3HepronoTpebneHnn, no3sBondaLLEen aBTOMaTUYECKU
noBbiWaTth 3PEKTUBHOCTb, HAOEXKHOCTb, SKOHOMUYECKYIO BbIrody, a Takke YCTOMYMBOCTb MPOM3BOACTBA U
pacnpegeneHns anektposHeprun. B 2012 rogy B TexHonapke MPHUTY Obina cosgaHa nabopatopus
«OnekTposHepreTnuyeckne cuctembl byayuwero» (Smart Grid) nog pykOBOACTBOM HEMELKOrO YYeHOro
36urHeBa CTbIMMHCKMNA.

B obnactu korHutuBHom Hayku MPHUTY elle Tonbko NpeacTont pasBuBaTthCs.

PaccmoTpuM npeanpuatusa Haykoemkoro 6usHeca, co3gaHHble Ha 6a3e TexHonapka, OTHOCALMECS K
NBIC — TexHonorusam (puc. 3).

TexHonapk UPHUTY 6bin co3paH B 2000 rogy. 3aech pasmelleHbl MHHOBALMOHHbIE CTPYKTYpbI, Ta-
Kve Kak bankanbCKum LEeHTP HaHOTEeXHONOrmmn, Puanko-TEXHUHECKUA MHCTUTYT, KOPNOpaTUBHbLIN y4ebHbIN
ueHTp «VpKyTCKaHepro», y4ebHO-Hay4YHO-MPON3BOACTBEHHbIE LIEHTPblI TexHonapka u 6usHec-uHkybaTop.
TexHonapk NPT TY coTpygHu4aeT ¢ KpynHenwmnmm komnaHnammn Vipkytckor obnactu, Takumm kak OAO «Up-
KyTCKaHepro», VIpkyTCckui aBrnaLmMoHHbIN 3aBog - dunuan OAO "Kopnopauus "Upkyt", OAO "UpkyTckui 3a-
BoA Tshkenoro mawmHoctpoenus”, 3A0 "3OHepnpom”, OAO "AHrapckuii aneKTPONMU3HbIN XUMUYECKUIA KOMO K-
HaT", OAO «AHXK» n gpyrumun. MHorvne pa3paboTku TexHonapka He UMEIT aHanoroB B MUpPE N HaxoasiTcs
nnbo B CTaamm OMbITHLIX 06pa3uoB, MO0 yxXe 3anyLleHbl B NPOM3BOACTBO.

HaHoTexHonormm «3A0 Hanotexuentp

* 000 buonuka
buotexHonormmn +000 JoBpst 1166

NHdopmaLMOHHbIEe
TEXHONOrNU

* 00O LlenTp HHHOBaIMOHHBIX TeXHOIOTHI baiikan

KOrHMTMBHAA HayKa

Puc. 3. Manbie vHHOBauuoHHbIe npeanpuaTua APHUTY

MWUIM B obnactn HaHoTexHomormn — 3AO «HaHoTexueHTp» co3gaHo B 2012 roagy. OcHoBHoe
HanpasreHne OeaTenbHOCTN — pa3paboTka KOMMNOHEHTOB M KOHEYHbLIX NPOAYKTOB MPOMbILLIIEHHOIO U CTPOU-
TENbHOrO Ha3HA4YeHUs1 HA OCHOBE creumarnbHbIX HaHomaTepuanoB. Komnannss HaHoTexueHTp cnocobHa us-
rotaBnvBaTbh MaTtepuarnbl U OCYLWECTBMNATb UX MOCTABKY Nof OnpeferieHHbIn 3akas, Tpebywun cneumgm-
yeckmx xapakrepuctuk. MNMpogykuma 3AO «HaHoTexueHTp»:

— yrnepoaHble HAHOTPYOKM ANst NPOMbILLIIEHHOTO UCMONb30BaHWS;

— HaHOrpaHyrbl QUOKCMAA KPEMHUS ANsi MPOMbILLNIEHHOTO UCMONb30BaHNUS;

— CBEPXMPOYHbIE MeTaNSbl U CNaBbl HA OCHOBE HAHOMOANMPUKATOPOB;

— BOO03MYIbCUMOHHast kpacka YouColors ¢ HaHogobaBkamu.

TexHonorus npou3BoAcTBa pa3paboTaHa Ha OCHOBE MATEHTOB MO cnocobam MoflyvYeHus HaHOMO-
OnrkaTopoB — yrnepoaHbIX HAHOTPYOOK M HaHOrpaHyn Auokcuaa KpemHus, — npaBoobnagaTenem KoTo-
pbix aBnsietcsa Upl TY.

Pasgen 6uoTtexHonorun npeactaeneH npeanpuatuamm OO0 «BuoHukay n OO0 «[dobpbit xneb».
00O «BbwnoHuka» cozgaHo B 2013 rogy u 3aHUMaeTcs pa3paboTKo TEXHOMOMMN YCKOPEHHOTO KOMMOCTUPO-
BaHUs BTOPUYHOIO JMIHOLENMONO3HOro chipbs. OCHOBHble HanpaeneHus geatensHoctn OO0 «[obphkin
xneb», cozgaHHoro B 2012 rogy — HayyHble nccnegoBaHnst U pa3paboTkm B 061acT eCTECTBEHHbIX U TeX-
HMYECKMX HayK, a TaK e NPOM3BOACTBO Xrfieba M My4YHbIX KOHOUTEPCKUX U3denuii npodunakTu4eckomn
HanpaBneHHoCTU. MNMpoayKLMs KOMNAHWK;

— xneb 13 cmMecn Myku pxxaHow obaMpHON xnebonekapHOM U MyKU MIEHNYHON xnebonekapHowm BTO-
poro copTta oopMOBbI 1 NogoBbIN «Mcnangckuny n «cnaHackmnii ocobbiiny;

— xneb 13 Myku niweHn4Hon xnebonekapHom BbiCLLEro copTa opMOBbIv 1 NoaoBbIN «KeapoBbiny 1
«X0NMOBOW».



OO0 «LeHTp MHHOBaUMOHHLIX TexHonornn barikan», co3gaHHbin B 2011 roay, BxoguT B pasgen
NMHOPMAaLMOHHBLIX TexHonormi. MUM cneunanuaupyetcss B ob6nacTsix NpoeKkTMpoBaHus, pa3paboTkm u 06-
CNY>XMBaHNSI TEXHUYECKNX, NMPOrPaMMHbIX U NPOrpaMMHO-TEXHUYECKUX pelleHuiA. B aeaTtenbHOCTU ucnosb-
3YIOTCA COBPEMEHHbIE NMOAXOAbl, MPOrpaMMHasi UHXEHEPUst U 3KCMEPTHbIE 3HAHMS B pasHbiX NpUKNagHbIX
obnactsx. Begetca MOCTOSIHHBIA MOHWUTOPWHI HOBbIX TEXHONOMMA WM pEeLleHUA C Lenbi BO3MOXHOCTU
TpaHcgepTa UX Ha PbIHKK perMoHa n Po.

Cunbupckoe otgenenne Poccuickon akagemumn Hayk (CO PAH) obpasosaHo B 1957 r. no uHMumatu-
Be akagemukoB M.A. JlaBpeHTbeBa, C.JI1. Cobonea, C.A. XpuctnaHosuda. Cnbupckoe otgeneHne — camoe
KpynHoe pernoHanebHoe otaeneHne PAH. HayuHble ueHTpol CO PAH Haxogsatcs B HoBocubupcke, ToMmcke,
KpacHosipcke, VpkyTcke, AkyTcke, YnaH-Yaas, KemepoBo, TiomeHun, Omcke, OTaenbHble MHCTUTYTLI paboTatoT
B bapHayne, buiicke, Kbi3bine, Yute.

Cubupckoe otpeneHve PAH ocyllecTBnsieT Hay4yHO-METOLMYECKOE PYKOBOACTBO 79 HayyHO-
nccrnegoBaTeNbCKUMN UHCTUTYTamMK, paboTalowmmMm B obnactn MatemaTvkn U MHOOPMATUKU, SHEPTETUKM,
MEeXaHWKN 1 NPOLLECCOB YrpaBfieHWsl, HAHOTEXHONOMMIA U MHAPOPMALMOHHBLIX TEXHOMOMIA, B obnactu gpusn-
KW, XuMuun, bronornn, Hayk o 3emine, SKOHOMUYECKUX U FTyMaHUTapHbIX HayK, a Takke MEXAMCLMNINHAPHBIX
NccrnegoBaHUM Ha CTbIKe Hayk.

PaccmoTtpum mccnepoBatenbckme npoekTol U nporpammbl CO PAH, oTHocsiwmecs k NBIC — TexHo-
norusam. M3 puc. 4 BMOHO, 4YTO Hay4yHO uccriegoBaTenbckue paboTbl BeAyTcA BO BCEX YeTblpex obnactsix
NBIC — TexHonorunm.

* AKTyasnbHble TpoOIIeMbl QU3UKH KOHICHCUPOBAHHBIX CPEJl, B TOM
YHCIIe KBAHTOBOH MaKPO(QHU3NKH, ME30CKOIIKH, (PU3UKH
HAHOCTPYKTYP, CHHHTPOHHUKH, CBEPXIIPOBOANMOCTH

H aHOTEexXHOI0Tnun » ®u3nyecKoe MaTepHalloBEICHNE: HOBbIE MaTEPHAIIbl U CTPYKTYPBHI,

B TOM 4HcIe QyIUIepeHbI, HAHOTPYOKH, TpadeHsl, Jpyrue
HaHOMAaTEepHaJbl, a TAK)KE MeTaMaTepHaIbl

» HayuHbIe OCHOBBI CO3JaHUSI HOBBIX MAaTE€PHAJIOB C 3aJaHHBIMU
CBOMCTBaMH ¥ (QYHKIUSMH, B TOM YHCIIE BEICOKOYHCTBIX H
HAHOMAaTEPHAJIOB

» CtpykTypHast U (pyHKIIMOHAIbHASI TCHOMHKA.

* ['eHeTryeckast MEXKEHEPHS PACTCHUH 1 00ecriedeHre
6100€301aCHOCTH.

* ['eTeposiorniHas SKCIpPECCUH TeHOB.

5 NnoTexHonormu * ['eHETHUECKAs MHKEHEPHS! KIIETOK MJIEKOIUTAOMIHX.

° HOJ’Iy‘lCHI/IC OenKoB JUIL MEIMIIMHBL 1 BETEPUHAPUN METOAaMU
TeHETHYECKOI 1 OCIKOBOM WHXXEHEPUH.

* bruorexHonorun (1)I/I3I/IOJ'IOFI/I‘ICCKI/I AKTHUBHBIX BECIICCTB.

* lH(bOpMAIMOHHO-KOMIBIOTEPHBIX TEXHOJIOTHH JUISI MOJICKYIIIPHOH
ononornu 1 OMOMH(OPMATHKH.

» Cucremsbl aBromaTu3aiuy, CALS-TeXHOIOrHH,

NH (I)O pMaLUOHHbIE MaTeMaTHYeCKHe MOAEIN U METO/IbI HCCIIEIOBAHMS CIIOKHBIX
YIPaBILIOMIAX CHCTEM U IIPOLECCOB
TEXHO/10TUU *[Ipo6aeMbl co3gaHus TII00aNEHBIX M HHTETPUPOBAHHBIX

HH(POPMANOHHO-TEIICKOMMYHHUKAITHOHHBIX CHCTEM H CETEH.
PasButue texHonoruii u crangapros GRID

* KOTHUTHBHBIE CHCTEMBI M TEXHOJIOTUH, HEMPOUH(DOPMATHKA
KO THWNTNBHAA H ay Ka 1 OnonH(pOpMaTHKa, CHCTEMHBIH aHAJIN3, UCKYCCTBEHHBIH
HHTEJUIEKT, CUCTEMBI PacliO3HABAHUS 00Pa30B, IPUHSTHE
pEICHHH TIPH MHOTHX KPHTEPUSIX

Puc. 4. HanpaBneHunsa uccnegosanun CO PAH

B 3aknoyeHMn MOXHO caenaTb Cneaytowmii BblBod, YTO pasBUTUE HAHOTEXHOMOrMA, BUoTexHomo-
A, MHPOPMALMOHHBIX TEXHONOMMIA N KOTHUTUBHOW Hayku onpeaensieT NPorpecc Haykm U TEXHWKU B HAcTo-
suwee Bpemsi. BoctouHas Cubupb obnagaet HeobxoouMbIM UCCIEa0BaTENBCKMM NOTEHUMANoOM Ans passu-



Tmss NBIC-TexHonormin. OgHako odeBmaHa NOTPEOHOCTb KMacTepHOro noaxoga K obpasoBaHUIO C LENbHo
B3aMMOYCUNEeHNA Hay4HbIX LUEHTPOB U KA4E€CTBEHHOIO pOCTa UccrnenoBaTesibCKnUx BO3MOXHOCTEMN.
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