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PYCCKAA ACCOLUMALINA MAMC — LLUAT BMNEPE[L
HA NYTU PA3BUTUA MOMC-TEXHOJIOMMMN B POCCUMN

J. M. YpmaHoB

KaH/JI. TeXH. HAYK

HcnosHNTEIbHBIH AUPEKTOP
Pycckoii Acconpanun MOMC,

Ha coBpeMeHHOM 3Tame aKTUBHOTO COBEpILECH-
CTBOBAaHUSI MUKPOSJIEKTPOHUKM W HAHOTEXHOJIOTHIA
IIUPOKOE PACIIPOCTPAaHEHNE TIONYIWIO pPa3BUTHE
MUKPO3JIEKTPOMEXaHUYECKUX CUCTEM, KOTOPbIE MPU-
Hs1TO Ha3biBaTb MOMC. AHITIUIICKMM 3KBUBAJIEHTOM
39TOro TepMMHa siBisieTcsl couetaHue “Micro Electro
Mechanical Systems” (MEMS). ITon aToit abbpeBu-
aTypoil yyeHble W CHEeUUaTUCThl MOHUMAIOT MWHU-
aTIOpHbIE CUCTEMBbI, OOBEAMHSIOIINE B cebe MUKPO-
9JIEKTPOHHBIE 1 MUKPOMEXaHUYECKUE KOMITOHEHTHI,

1 OERm -

co3naHHble 1o TexHojoruu ot 1 no 100 mxm. Jdpyru-
mu cinoBamu, MOMC — 3T0 MHOXECTBO MUKPOYCT-
POMCTB caMoil pa3HOOOPa3HOM KOHCTPYKLIMM 1 Ha3Ha-
YeHUsI, KOTOpble MPOU3BOAATCS C MCMOJb30BaHUEM
COBPEMEHHBIX TEXHOJOTMYECKUX IPUEMOB MUKPO-
BJIEKTPOHUKMU.

YHukanbHOCTE MOMC-yCTpOICTB 3aKIIIO4aeTCs
B TOM, YTO OHU CITOCOOHBI HE MPOCTO YAy4llIaTh TeX-
HUYECKUE XapaKTEPUCTUKU DJIEKTPOHHBIX M3ICIUH,
HO U “OXMBJATL” WX, JAejaTb BOCIPUMMUYMBBIMU K
npoucxosiieMy. biarogapsi HoBelliuM pa3padoT-
KaM ceiiyac CTaHOBSITCSI peajbHbIMU Ka3aBIIuecs pa-
Hee HEBO3MOXHBIMU (DYHKIIMM TEXHUKU. Terepb oHa
“BocIpMHMMAET”’ 3BYKOBYIO MH(pOpMaLIo, “ynuTaer”
TEKCThI, 4 BCTPOEHHbIE B HEE€ MUKPOIATYMKU TTO3BO-
JISIIOT TIPUHUMATh CUTHAJIbI Y€JIOBEYECKOT0 MO3ra, pe-
arupoBaTh Ha JABUKEHMSI, paclio3HaBaTh JULA, MPea-
METhl U MHOTO€ pyroe. Kpome Toro, mnoTpeOHOCTH B
pa3zButun MOMC-TexHOJIOTMi1 00YCI0OBIMBAETCS UX
LLIMPOKOI 00JIACThIO TPUMEHEHMSI, COUETAaHUEM BbICO-
KOU HAIEXKHOCTU Y TIPUEMIIEMOU CTOUMOCTH, & TAKXKE
Ype3BbIYaiHO MaJjibiIM pa3MepoM, KOTOPHIiA MO3BOJIsI-
€T UCIOJIb30BaTh UX B Pa3IMUHBIX MUHUATIOPHBIX yC-
TPOMCTBAX: OT MEXaHNYECKUX YaCOB JO MMILJIAHTATOB
JIIS1 4eJloBeKa.

Ceiiuac pplHOK MOMC cTaHOBUTCSI OOHUM U3
Haubosiee OBICTPOPACTYIIMX B 3JIEKTPOHHOM 00J1aCTH,
XOTSI €ro 3apOXIeHWEe MOXHO OTHECTH ellle K KOHILY
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1980-x—navany 1990-x romoB, xorga Ojarogapsi I0-
CTUTHYTOMY YPOBHIO MUKPOMMHUATIOPU3ALIMU Hava-
Jlach MHTErpalus JOCTUXEHUI B 00J1aCTH 3JIEKTPOHU -
KU, MEXaHUKH, UH(POPMATUKN U U3MEPUTESIbHOM TeX-
HUKU. B TO BpeMsi OTpOMHOE YUCJI0 YHUBEPCUTETOB U
koMmMepueckux kommnaHuit CIITA u SInmoHur CKOHLIeH-
TPUPOBAJIO CBOM yCWIMSI Ha pa3BUTUU MOMC-TexHo-
Joruii. ITo3xe K HUM aKTUBHO MOAKIIOUWIUCH CTpa-
Hbl EBpornbl 1 HOro-BocTtouHoit Azum.

B Poccuu ke pa3BuTHe JaHHOM 06J1aCTH HAXOIUT-
Csl TIOKa Ha He JI0OCTaTOYHO BbICOKOM ypoBHeE. B 2008 T.
00BbeEM pbIHKA 3JIEKTPOHHBIX KOMIIOHEHTOB B Halllei
CTpaHe COCTaBWJI UyTh Oosiee 1 MpA A0JIapOB, TIPU-
YyeM Ha OTeYECTBEHHbI€ KOMIOHEHTbl U3 HUX MPU-
uutock MeHee 20 %. U maxe B 3TOM KOJIMYECTBE A0JIS
MBOBMC-uznenuii poccCUiCKOro Npou3BOJACTBA MUHU-
MaJibHa.

IToaromy IlpaBurenbctBoM P® ObLIO mMOpYyYeHO
BCEM 3aMHTEPECOBAHHBIM BEIOMCTBAM OOECTIEUYUTH
peanuzanuio I[TporpaMmbl pa3BUTUS HAHOMHIYCTPUUA
Poccuiickoit @enepaunu g0 2015 r. K sTomy ke Bpe-
MEHM TUIaHUpYeTCs cpopMUpPOBATh B HAIIEl CTpaHe
BCE HEOOXOOMMBIE YCIIOBHUS IJISI HapalllMBaHUSI O0b-
€MOB TPOM3BOJICTBA HOBBIX BUJOB MPOAYKIIUM HAHO-
WHAYCTPUU U BbIXoJa NPOGUIbHBIX POCCUACKUX KOM-
NaHUK Ha MUPOBOU PBIHOK BBICOKUX TEXHOJIOTUM.

B pamxkax sT0it mporpammsl B 2009 1. rpyrmma poc-
CUMCKUX MpeAnpusIThii Hayajla COBMECTHYIO paboTy
M0 CO3IaH1I0 ACCOLMALIMK, KOTOpasl CIyCTsI Tof ObL1a
oduLIMaILHO 3aperucTprupoBaHa Kak “Pycckast Acco-
mauuss MOMC” (www.mems-russia.ru). Ceiiyac ee
MOXHO CUYMTaTb OJHUM M3 OCHOBHBIX CBSI3YIOLIMUX
3BEHBEB MEXKJIY POCCUMCKUMMU CrieLaIUCTaMU-pa3pa-
o6otunkamMu MOMC-TexXHOJIOrM U UX 3apyOeKHBIMU
kosuteramu. Ilog srumoii Accoumauuu ajis obMeHa
vHdOpMaLIME, OIBITOM 1 3HAHUSIMU B chepe MHHO-
BaLIMOHHBIX TEXHOJIOTUM OObENMHEHBbI KpYITHEeuIe
KOMIIAHUM U MPEATNPUsITUS Halllel CTpaHbl, CBS3aH-
HbI€ ¢ pa3pabOTKOU U MPOU3BOJACTBOM U3AEJIUIN HA OC-
HoBe MOMC-yCcTpoiiCTB, a TaKXKe MUPOBBIE KOpIopa-
LIMU, YCIIEIIHO pa3BUBaOLIMecs] B JaHHOW 00JacTu.
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I'maBHO#l 1enbl0 AccollMauvu Ha CErogHsSIIIHUI
JIeHb sIBJIsieTcs obpasoBaHue B Poccuu eamHOro MH-
¢dopmalImoHHOTO II0JIsI o TemMatnke MOMC, koTo-
poe Morio 661 06ecneunTb 3(HEeKTUBHBIN MH(MOPMa-
LIMOHHBIM OOMEH KaK MeXAy BHYTPEHHUMMU, TaK U C
BHELIHMMU TMapTHepaMu Accounanyu. Ceiyac pyko-
BOJCTBO AccoliMalMyd BedeT aKTUBHYIO paboTy Mo
MPUBJIEUYEHUIO K COTPYAHUYECTBY POCCUNCKHUX CIIELIM-
aJIMCTOB U pa3pabOTUUKOB B chepe MUKPOIJIEKTPO-
HUKHU, B TOM YHMCJI€ U3 BBICIIMX YUeOHBIX 3aBeIeHUIA
Hameil cTtpaHbl. Ha maHHBIE MOMEHT YCTaHOBJIECHO
TECHOE B3aUMOJECHCTBUE C HAYYHBIMU COTPYIHUKAMU
CaHkr-IleTepOyprckoro rocyiapcTBEHHOIO MOJIUTEX-
HUYECKOTo yHUBEpcUTeTa U MOCKOBCKOTO rocynap-
CTBEHHOI'O MHCTUTYTA 3JIEKTPOHHOU TEXHUKMU.

B KOHEeYHOM HMTOTE BCE TH MEPOIIPUSITUS TOJIK-
HBI CITOCOOCTBOBATH YBEJIMUEHUIO 00bEMOB pa3padoT-
K4 1 ipousBoacTBa MOMC B Halleit cTpaHe, a TAaKXe
MOSIBJICHUIO Ha UX OCHOBE HOBBIX M3AEIUIA, TIpeaHa-
3HAUYEHHBIX IS KOHEUHOro noTpedutensi. Kpome To-
ro, HajaxrWBaHWE KOHTAKTOB POCCUMCKUX MPOU3BO-
auteaeit MOMC ¢ uHOCTpaHHBIMU ITapTHEPaMU I103-
BOJIUT YBEJWYUTH A0 POCCUICKON 3JEKTPOHUKHU
Kak Ha 3apy0ekHOM, TaK U Ha POCCUIMCKOM pPBbIHKE,
YTO OUYE€Hb BaXKHO JJIS1 BHIMOJIHEHUS TTopyyeHuit [Tpa-
BUTeNbCTBa P® B chepe MMImopTo3aMeIieHHSI.

HeobxonumocTs co3naHus nogodHON accouualuu
B Poccuu Obl1a MoATBEpXKAeHA U UTOraMU MeEXIAyHa-
ponHoii KoHdepeHM “CoBpeMeHHbIe TEHASHLIUYU U
TeXHOJIOTUM T1pousBojacTBa MOMC-ycTpoiicTB”, KO-
Topas coctosinach B mapte 2010 r. B Mockse. Ilo ee
pesyabTataM 84 % IHMPUCYTCTBYIOLIMX Ha KOH(EpeH-
LMW TPEINPUATUNA BBIPA3WIM 3aMHTEPECOBAHHOCTD
B TaKOI opraHu3aluu. DTo TOBOPUT O TOM, UTO B Ha-
cTosiliee BpeMsl Y POCCUMCKUX MPEANpPUSITUH €CTb
ocTpast HeOOXOAUMOCTh B JOCTYIE K JOCTOBEPHOM
WH(OPMAIINN O HOBBIX MPOAYKTaX, TEXHOJIOTHSIX TIPO-
W3BOJACTBA, TPeOOBAHUSIX CTAHIAPTU3ALIMU M CEPTU-
¢ukanuu B cdhepe MOMC. OHU 0CO3HAIOT, UTO, CTaB
y4yacTHUKaMU MHGOPMAIIMOHHOro 0OMeHa B ACCOLIU-
allMu, CMOTYT HalTU ceGe HOBBIX POCCUHCKHUX M 3a-
pyOEXKHBIX TTAPTHEPOB, B3MJISHYTh Ha peElleHWEe CTa-
PBIX TIPO06JIEM TTO-HOBOMY, TIOBBICHTH YPOBEHb KOM-
MEeTeHINHM B IPOM3BOACTBEHHO-TEXHOJOTUYECKUX
BOIpocax Ojarogapsl y4acTMIO B Pa3lUYHBIX MEpO-
MPUSATUSIX ACCOLMALINM.

Pycckas Accoumauuss MOMC pasBuBaeT CBOIO
JIeATeTbHOCTD Cpa3y IO HECKOJIBKMM HaIpaBICHUSIM:
3aHMMAETCS OpraHMU3alMell CIEeIUaTbHBIX YYeOHBIX
nporpaMm 1o rematuke MOMC ¢ npuBieyeHeM 3a-
pPYOEXKHBIX CIELIMATUCTOB; TOTOBUT CEMUHAPHI U Tpe-
HUHTUA JUIST TIepCOHasla MPEANpUSITUIA; OpraHu3yeT
CTaXXMPOBKU 10 MUKPOIJIEKTPOHUKE Ha BEAYIINX €B-
POTIEUCKUX TIPEATIPUATHSIX IO TIPOU3BOICTBY MUKPO-
BJIEKTPOHMKU, a TAKXKE OKa3bIBAaeT COMEUCTBUE B pa3-
paboTKe 1 peaar3alyd COBMECTHBIX IIPOEKTOB B c(e-
pe MOMC.




Tak, y COTpYAHMKOB POCCUNCKMUX MPEANPUITUIA
MOSIBUJIACh BO3MOXHOCTh B paMKax MeMopaHIyma o
corpyaHnuecTBe B chepe MOMC-texHomoruii, RFID-
YCTPOWCTB M MPOEKTOB 1Mo 3D-uHTerpauuu, noamnu-
CaHHOIO C HEMELIKUM Hay4yHbIM coo011iecTBOM Fraun-
hofer-Gesellschaft B iuuie Mucturyta Fraunhofer [ZM
(MioHxeH), mpoxoauTb oOyyeHue B ['epMaHumM MO
STUM HalpaBJieHUsIM. Halm crienuantucTsl MOTYT CO-
TPyAHUYATh U Pear30BbIBATb COBMECTHbBIE MPOEKThI
¢ MOOBIM U3 56 MHCTUTYTOB, BXOISIIMX B COCTaB CO-
obmectBa. IlomoOHOe B3amMmoAeiCTBUE OAET POC-
CUMCKUM CMEeLUaJucTaM YHUKAIbHYIO BO3MOXKHOCTD
MPUKOCHYTHCSI K COBPEMEHHBIM 3HAHMSIM B O0JIaCTH
MUKPOSJIEKTPOHUKNA Y HAHOTEXHOJIOTMI MUPOBOTO
macliuTaba, UCIOJb30BaTh OMbIT 3apPYOEXKHBIX CIELIM-
aJIMCTOB B CBOMX pa3paboTKax M, BO3MOXHO, AeJIaTh
Ha UX OCHOBE COOCTBEHHbBIE OTKPBITHSI.

B 2010 r. Accouuaumst pMHsIJIa y4acTue B He-
CKOJIbKUX MepolpusaTusx. [locienHee u3 HUX — BbI-
craBka “Jatunkm u n3mepenns 2010” 8 Mockse, Ko-
Topasi SIBJSIETCSl CHEeLUMaTu3MpPOBAHHBIM MEpPOMpHsi-
THEM, TIOCBSIIIEHHBIM pPa3IMYHBIM JaTYMKaM, B TOM
Yyuciie U3roToBJIeHHBIM Ha 0aze MOMC. B xone ee
paboThl Ha cTeHJe AccouMalluy BCe KeJalollue Mmo-
JIYYWJIM OAPOOHYIO MH(pOPMALIMIO O IPUHIIUIIAX pa-
00THl AccolMali, CMOIJIM OOCYAUTh BO3MOXKHOCTh
COTPYIHMYECTBA C HEil MO TOMY WJIX MHOMY HalpaB-
JICHUIO W Y3HAJIM, KaKKe TIPENMYIIECTBA MOXET TTOJTy-
YUTh MPEANpPUSITUE OT IOAOOHOrO B3aUMOIEKUCTBUS.
YYacTHUKM BBICTaBKM IOJYYMJIM BO3MOXHOCTH Ha-
YaTh MePErOBOPHI O PeATM3alIM COBMECTHBIX ITPOEK-
ToB B chepe MOMC unu nomodpaTh 1151 ceds1 UHTe-
pecymoIlylo yuedHylo rporpamMmmy no MOMC.

BaxHbiM cobObiTHEM 111 ACCOLIMAIIAM CTAHET U
yyacThe B KPYMHENIIEH MEXIYHAPOAHOU BBICTABKE
“Electronica-2010” (MionxeH, ['epmaHust), kotopast
cobepeT npodeCCUOHAIOB U CIIELMATINCTOB B 0bJac-
TH BJIEKTPOHUKHU CO BCero Mupa. 1o 3¢ GheKTUBHAsS
TUTOLIaAKa IJIs1 HaJdaXKMBaHUsS NEJOBbIX KOHTAKTOB C
KPYITHEHITMMU MUPOBBIMM MTPOKaMU B chepe MHUK-
POBJIEKTPOHUKHU, UTO B HACTOSIILIE MOMEHT SIBJISIETCSI
OIHOII M3 MPUOPUTETHBIX 3aJad pykKoBoacTBa “Pyc-
ckoii Accounrau MOMC”. Benb yBeiMueHue ynciia
MapTHEPOB, B TOM YUCJIE U 3apYOEKHbBIX, TO3BOJIUT OT-
KPBITh HOBbIE TOPU3OHTHI 11 pa3Butust MOMC-tex-
Hosioruii B Poccun.

B 2010 r. Accommanms yxXe 3aKJII04nia HECKOJTb-
KO BaKHBIX COMIAILIEHUI IO COTPYIHUYECTBY B chepe
MBOBMC. OnnuM 13 HanboJIee 3HAUMMBIX Ha JAHHBINA
MOMEHT SIBJISIETCSl COIIAllIEHUWE O COTPYIHUYECTBE
Mexay Accolaumein u KpynHeiieir B EBpone Top-
roBoit Accouuanyei npeanpusiTuii MoJxynpoBOIHUKO-
BOM, 3JEKTPOHHOW M MHUKPOCUCTEMHOM WHIYCTPUU
“Silicon Saxony e.V.” (I'epmanust). OHa ObL1a co3nga-
Ha B 2000 r. Ha 6a3e mpeAnpuUsITUl, PACIIOJOXKEHHbIX
B “HeMeukoli CUIIMKOHOBOU JOJMHE”, TAKXKE M3BeC-
THOM Kak deaepanbHas 3emiis “Caxkconus”. CeromHs
rogoBoii obopoT “Silicon Saxony e.V.” cocraBisieT

4 MJIpHO €Bpo, U B €€ cOCTaB BXOAAT yxke 270 opraHu-
3aIUii, CTIeIMAM3NPYIONIUXCS B chepe MUKPOIJIEK-
TPOHUKH.

IloagnucanHoe corjalleHrue OXBaTHIBAET IIKMPO-
KMiA KpYr BOIIPOCOB M OTKPBLIBAeT OOJIBIIIME BO3MOXK-
HOCTU [IJI1 JUHAMUYHOTO POCCUICKO-TEPMAHCKOTO
COTpyOHMYECTBA B chepe MUKpodeKTpoHuku. Ha oc-
HOBE MEXIyHapOIHOU Koolepaluu Mexay Accoliva-
LIMSIMU OYIyT Pa3BUBATLCS Pa3IMYHbIE BUALI B3AUMO-
JIENCTBUS. Y3Ke ceiiuac B Ka4eCTBE MOATBEPXKICHUS NX
sappexkTuBHOCTH “Pycckasg Accoumanmss MOMC” ro-
TOBA MPEIJIOXUTh POCCUMNCKUM MPEATIPUITASIM OITH -
MaJIbHbIE pPElIeHUsSI B 00JIAaCT MUKPOIJIEKTPOHUKH,
a TakXe HOBeillNe TeXHOJOTUM pa3BUTUS OU3Heca,
KaK B Halllel CTpaHe, TaK U 3a ee IpeaeaMu.

B Hacrosiiuee BpeMsi Accolmanus BeAeT Nepero-
BOPBHI O Hauaje COTPYIHMYECTBA €lIe C PSIIOM 3apy-
OeXXHbIX opraHuzauuii. OgHoO U3 1iesieil TIeperoBopoB
SIBJISIETCSI BOBMOXKHOCTb YCTAHOBUTh IMApTHEPCKUE B3a-
MMOOTHOIICHYS C BEAYIIMMU MUPOBBIMU pa3padoTym-
KaMu Y MPOU3BOAUTENSIMU cOBpeMeHHbIX MOMC-yc-
TPOUCTB (TUPOCKONOB, aKCEIePOMETPOB, AATYMKOB
npapieHus u T. A.) u3 CIIA, ®pannun, llseitnapun,
benpruu, I'epmanny u psiga Apyrux CTpaH.

Accouuanus Takxe npuiaaraeT yCuins 1o rnoucky
napTHEPOB 1JIs COBMECTHOM padoThl B Poccuu. Benb
B3aMMOBBITOIHOE COTPYIHUYECTBO YCKOPUT pacrpo-
crpaHeHue MOMC-TexXHONIOTUIl Y MPOIYKTOB Ha UX
OCHOBE B Halllell cTpaHe, a 3HaUuT, B KOHEUHOM UTO-
re caesaeT XKU3Hb POCCUsIH OoJiee ynoOHoit, be3zomac-
HOIA, MHTEPECHOU M MACT KOHEYHBIM ITOTPEeOUTEISIM
TaKMe HOBble BOBMOXHOCTH, O KOTOPLIX OHU paHbliie
u He ayManu. g Poccun 310 ciocod mpubIn3uThest
K COBPEMEHHBIM MUPOBBIM TEXHOJOTMSIM B 00JIaCTU
MUKPOBJIEKTPOHUKHU, YTO OYIET CITIOCOOCTBOBATD BbI-
BOJly Halllel CTpaHbl HA HOBBIA YpOBEHb WHHOBALIM-
OHHOTO TMporpecca.

[lo ecem 6onpocam compyonuuecmea ¢ Pycckoii Accoyuayueti MOMC
credyem obpawamocs k ee Hcnoanumensnomy oupexmopy — [enucy
Mapamoeuyy Ypmanogy.

B +74712) 73-11-13
E-mail: urmanov@mems-russia.ru

http.//www.mems-russia.ru a
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