C 2TUM BOMPOCOM MBI OOPATWIINCH K JTH-
pekTopy LleHTpa MUKPOTEXHOJIOTUU U TUArHO-
CTUKH, TIpodeccopy Kadeapbl MUKPOITEKTPO-
HUKU Halllero yHuBepcureta Bukropy Bukro-
pouuy JIVUMHUWHY. OH cTosin y UCTOKOB
3apOXACHUS B Halllell cTpaHe MUKPOCHUCTEM-
HOW TEXHUKU, TOTOBWJI TOKYMEHTHI IO 3TOU
crienagbHOCTH 11t [ocynapcTBeHHOTO 00pa-
30BaTesibHOTO cTtaHmaprta P®, pazpaboran
MPUHATYIO B paMKaX AUPEKTUBHBIX JOKYMEH-
TOB U JICMCTBYIOIIYIO B HACTOSIIIIEE BpEeMsI aH-
HOTAILMIO KPUTUYECKON TeXHOI0TUN «MUKpPO-
CUCTeMHas TeXHUKa». [Ipu ero Hermocpen-
CcTBeHHOM y4yactuu B 1999 rony B Poccuu 6bL1
CO3[IaH CTIeUaTI3UPOBaHHBIN XKypHall « MUK-
pocucTeMHasi TeXHUKa», 3aMECTUTEJIEM TJIaB-
HOTO pelakTopa KOTOPOTo OH siByisieTcs. [lanee
MpeIcTaBieHO KpaTKoe M3JIOXEeHHWE Halllei
Oecebl.

IIpexnme Bcero HEOOXOAMMO OIPEICIUTD,
YTO TaKOe «MUKpOCUcTeMHas TexHuka» (MCT,
MST), Tem GoJiee YTO TaHHbBI TEPMUH MOJTY-
YuJI HauboJblllee pacnpocTpaHeHue B EBpo-
e, B To BpeMs Kak B CILIA Han6Gosee 9acto
YIOTPEOIICTCS MMOHATHE «MUKPOSJIEKTPOME-
xaHuka» (MEMS), a B fImoHuM «MUKpoMaliu-
HbI». [To MHeHUIO Tpopeccopa JIlyuuHuHa, eB-
poIIeiicKuii TEepMUH TOYHEE, €CJIM UCXOAUTH U3
IIMPOTHI OXBaTa IIpeaMeTHoM oomactu. K mpu-
Mepy, MUKPOQHATUTUYECKUI YUII, OCYILIECTB-
JISIIOIIMI DKCTIPecC-aHaIn3 XUIKUX WU Ta30-
BBIX Cpell, IOCTaTOYHO TPYIHO OTHECTH K UYHC-
TO MUKPOSJIEKTPOMEXaHUUECKOU CUCTEME WITH
XapaKTepu30BaTh €ro Kak MukpomamuHy. Ho
U3 paHee CKa3aHHOTO BIIOJHE OYEBUIHO, YTO
B ycinoBusgx MCT K 3JIeKTpMUECKUM WM OIT-
TUYECKUM CBSI35IM B MUKPOCUCTEME MOTYT JIO-
0aBJSATHCS MEXaHUYECKUE. DTO HE TOJBKO Ie-
pEeMeILEHUE «IIIeCTEPEHOK» WU «PhIYaroB», HO
W, HATIpUMep, TeYeHME KUIKOCTH WM ra3a B
Kanmuuisipe — 6a3uc TaKWX HaIpaBJIeHUA Kak
MMKPOITHEBMaTHKa Y MUKPOGDITIONINKA.

B cBs13u ¢ 3TUM cieayeT oOpaTUTh BHUMA-
HUE M ellle Ha ABe 0COOCHHOCTH, IIPUHIINITHA-
aTHHO OTJINYAIOIIE MUKPOCUCTEMHYIO TEXHU -
KY OT MUKPO3JIEKTPOHUKHU.

Bo-nepBbIX, 1715 TOTO, 4YTOOBI CO3/1aBaTh
yCUJIMe IJISI MEXaHUYECKOTO TepeMeIleHMs
KOHCTPYKIIMM Ha MMKPOYPOBHE MJIN obecTie-
YUBaTh ABUXEHUE XUAKOCTU B KaNUWJUIsIpe,
HEe0OXOIUM HEKOTOPBI MOABUXHBIN 00bEM B

BUAC TBEPAOIro T€jaa, UMCIOUIETO OIMPEACICH-

HbIe TEOMETPUYECKUE pa3Mephbl WM MOJIOCTh
(kamnisap). TakuMm o6pa3oM, MBI YXOOUM OT
YUCTO TUTAHAPHBIX TUIOCKUX JIBYMEPHBIX KOH-
CTPYKIIMIA ¥ OLIyIIaeM HEOOXOIUMOCTh Pa3BU-
BaThb TaK Ha3biBaeMble 3D-TpexMepHbIe TEXHO-
JIOTUU.

Bo-BTOpBIX, B HOBOM OOJIMYUM TTPOSIBIISIET
ce0s ene onH (akTop — pa3MepHO-MacIuTad-
HbIi1, HO HE B TPAAULIMOHHOM JIJI51 3JIEKTPOHU-
KU TIpeACTaBJIeHNH, (TO €CTh B BUAE KJIACCH-
YECKUX UJTU KBAHTOBO-Pa3MepHBIX 3D HEKTOB,

CTPATETNA PA3SBUTINA

[ Ipodeccus
TSI «TEXHOJIOTUYECKOIO
[IPOpPbIBa»

B 2000 roay B I'ocynapcTsenHblii 00pasoBareibhblii cTanaapT P@ Oblia BBeleHA HOBast
CIenuaJbHOCTh — «IVIMKpOCHCTEMHAS TeXHMKA», a B MapTe 2002 roaa B yrBepKIeHHOM
npe3uneaToM Poccun «Ilepeune kpuruyeckux Texnosoruii P®» nossuiach
onHouMenHasi Kpuruueckas Texrosorus. CIIOI'DTY crosii y HCTOKOB 3apoKieHust
JaHHOro Hanpasjienus B Poccuu. KakoBbl npeanochbuIKy U PUYUHBI PA3BUTHS JTAHHOTO
HanpaBJjieHUs B HALIIEM YHUBEPCUTETE, KOTOPBIil B 3TOI 00JIACTH HAYKH U TEXHUKH
ABJIAETCS JHAEPOM U «3aKOHOAATEIEM MO ?

OTHOCSITITUXCST K TIEpeHOCY HOCUTeJIel 3apsiia
WJIM KBAaHTOB ONTHUYECKOTO U3JAyYyeHHUs), a B
BHUJIe 3aBUCHMOCTH MEXaHUYEeCKUX U TEILI0-
(U3UYECKUX XapaKTePUCTUK TBEPIbIX TEJ Ma-
JIBIX TOJIIIIMH W pa3MepoB (MeMOpaH, CTPYH,
0ajnok) ot reomeTpuu. Kpome Toro, HauymHa-
0T MPOSBAATHCS 3(PDEKTH BAUSHUS CTEHOK,
MHUKPOTEOMETPUU U CBOICTB IMMOBEPXHOCTH Ha
XapaKTEePUCTUKU TEUCHUS XXUIKOCTH VU Ta3a
B KaluJjspax, OCOOEHHO ecJid, HalpuMep,
KUIKOCTb IBUXETCS B YCIOBUAX OeHCTBUS
3JIEKTPOKUHETUYECKUX 3D PEKTOB.

B HacTost1Iee BpeMst MUKPOCUCTEMHAsT TeX-
HUKa omnpeaensieTcs
KaK HayYHO-TEeXHMU-
YyecKoe HampaBlie-
HHeE, 1eJTbI0 KOTOPO-
ro SIBJISIETCS CO3/a-
HMEe B OrpaHMUYECH-
HOM 00beMe TBEPIO-
ro Tejia Uiu Ha ero
MOBEPXHOCTU MHUK-
pocucteMm, TIpen-
CTaBJIAIOIINX COOO0I
YIIOpPSITOYEeHHBIE
KOMMO3UIIMU obJiac-
Tl C 3aJJaHHbIM CO-
CTaBOM, CTPYKTYpOM
U TeoOMeTpuel, cTa-
TUYecKas Wiv AUHa-
MUYecKasi COBOKYII-
HOCTb KOTOPBIX
obecrieynBaeT pea-
JIM3ALIMIO POLIECCOB
reHepanuu, mpeoo-
pa3oBaHus, mepena-
YW DHEPTUU U IBU-
KEHUS B MHTErpa-
IIUU C Mpolieccamu
BOCHIpUATHUS, 00pa-
GOTKM, TPAHCISAIMU U XpaHEeHUsT WHpopMa-
uuu. CoBpeMeHHass MUKpOcUCTeMa — 3TO
CBEPXMMHMATIOPHBIE MEXaHU3MBbI, TIPUOOPHI,
MaIlIMHBI, THTETPUPYIOIINE Ha MUKPOYPOBHE
CEHCOpHBIE, MPOIIECCOPHBIE M aKTIOATOPHBIC
(MCTIOJTHUTEJIbHBIE) TTOICHUCTEMBI.

Jlns BBICIIEH IIKOJIBI BaXXHO, UYTO JaHHOE
HaITpaBJIeHUE He TOJBKO MPaKTUYeCKU 3HAUM -
MO, HO ¥ Ype3BbIUYaliHO HAyKOEMKO, a TaKXe,
KaK HU CTPaHHO, TEXHOJOTMYECKHU JOCTYITHO.
CoBpeMeHHas Kjiaccuyeckas KpeMHUeBas
MHUKPO3JIEKTPOHUKA — 3TO 3JIEKTPOHUKA
CBEPXBBICOKOW MPOU3BOI-
CTBEHHOM TE€XHOJIOTMYECKOU
KYyJBTYpbI, OHa 10 HEKOTOPOiA
CTETIeHU «IMHEHAa» B IPUHSI-
TUM KOHCTPYKTOPCKO-TEXHO-
snornyeckux pereHuii. Chepa
NesITeIbHOCTH BY30B 37I€Ch
Ype3BBIYAHO OrpaHWYEHHA.
DTO 1osie KOHKYPEHIIUU TeX-
HOJIOTUYECKUX TUTAaHTOB, B
MEepBYIO oYepeib, C HEOTpaHU-
YEHHBIMUA 9KOHOMUYECKUMHU
pecypcamu. Kpome Toro, Ha
MUKPOBJIEKTPOHHOM Hayy-
HOM HebOCBoOJe B MOCIeIHEE
BpeMs JINIIb MHOTAA OTKPHI-
BalOT HOBBIE 3Be3Abl. Tak
OBIIO C TaK Ha3bIBAEMOW TeX-
Hosorueit SOI (kpeMHMIT Ha U30JATOpE) IS
KPEMHUEBBIX CBEPXCKOPOCTHHIX cymiep-ChUC
WJIY TIPY TIepexo/ie Ha HOBbIE BUIBI ITOA3aTBOP-
HBIX IUBJIEKTPUKOB TSI CTPYKTYP C TOTIOJIOTH -
YyeCKMMM HOpMaMu Ha ypoBHe 0,1 MKM.

CrenyeT OTMETUTD, UTO B YHUBEPCUTETE
OBLJIO SICHOE TTOHMMaHUe Hallleil HU3KOi KOH-
KYPEHTOCIMOCOOHOCTU Ha KPEMHUEBOM TEXHO-
JIOTMYEeCKOM pbIHKe. M 3T0O Halllio oTpaxkeHue
Jaxe B IEPBBIX IIIarax, KOTOpbIe ObUIM Clesia-
HbI 1ipu co3nanuu B JIOTH B 1986 rony Mex-
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BY30BCKOTO OT/Ie/Ia MUKPO3JIEKTPOHHOU TeX-
Hosoruu (MOMODT), mepeMMeHOBaHHOTO B
1991 rony B LleHTp MUKPOTEXHOJIOTUM U IAAT-
Hoctuku (LIMU/T). B 1986 romy B MUKpO3JIEeK-
TPOHUKE CTPAHBI CJIOXMWIIACH TaKast CUTyaLlUsl,
KOTJa ICHUHTPaJCK1eE IPEATIPUSATHS, 3aHUMA -

IOIIMECS KPEMHUEBOM TEXHOJIOTHEH, a 9TO B
nepsyio ouepenb JIODIT «CetinaHa», 1o ypoB-

T

HIO 000pYIOBaHUS U SKOHOMUYECKUM BO3-
MoxHOCTSAM pu nnposeaeHurn HUP u HUOKP
yXe He MOLJIA COMEPHUYATh C MUKPOIIEKT-
POHHBIM KOMILUIEKCOM 3eJieHOorpana, KOTOPhIii
OBbLT OPMEHTUPOBAH HA KOCMUYECKYIO TEXHU-
KYy.

Cpenu JIEHUHTPAACKUX OpraHU3aLuii B
KPEMHHEBOU TEXHOJOTUHU TOMUHUPOBaIa
«CBemana», a TUAEPOM TIPOTPECCUBHOTO Ha-
TIpaBJICHUsI TIO CUHTE3Y U MPUMEHEHUIO TIepC-
MEKTUBHBIX MaTepuaaoB rpymmsl A’B° geusi-
cs1, 6e3ycioBHO, PUBMKO-TEXHUIECKUM MHCTH-
TyT. B 10 e Bpems y JIDTH, kak y BrICIIeTO
Y4eOHOTO 3aBeIeHUST, HAXOSIIETOCS B IICHTPE
ropoza, 6bUI0 elle OTHO OrpaHuYeHue — 6e30-
MaCHOCTb MCIIOJIb3YeMbIX TEXHOJOTHUM, MO-
CKOJIBKY B IpOIIeCcCcax ra30BOU SMUTAKCUU U
i hy3nn TPATUITMOHHO MCITOJIb3YIOTCST TOK-
CHUYHBIE, TTOXapO- U B3PBIBOOIMACHBIE CPEMIbI.
Hemanyto ponb B BbIOOpe HaIlpaBAeHUS Aesi-
teapHOCTH MOMOT 1 LIMU/I chirpana v Ha-
YY4HO-00pa3oBaTe/ibHas cpefa, COXpaHUBIIAs-
cs1 B HaweM By3e. B urore MexBy30BcKMii OT-
IIeJ1 MUKPOAJIEKTPOHHOM TEXHOJIOTUM, CO3AaH-
HBII Ha 6a3e HeCKOJMbKUX Kadenp, B KauecTBe
OCHOBHBIX HaITpaBJICHUH NesSITeIbHOCTU BBIOPAIT
HEeTpaIVLIMOHHBIE MaTePUaIIbI 151 SKCTpeMallb-
HBIX YCJIOBUI 9KCIUTyaTalluu (KapOuI KpeMHUS,
aJIMa30ITOIOOHBIH YTIIepOoT). DTO TAKKE IIEKT-
POHHBIEC M NIOHHBIE TTYYKU, KaK 0a3uc MmepcreK-
THUBHBIX TEXHOJIOTUI K METOIOB TUAarHOCTUKU,
MPUOOPHI TSI HAYYHBIX MUCCIIEI0BAHUI Ha MUK-
POHHOM U CYOMUKPOHHOM YPOBHSIX.

B 1991 rony, korna npou3soliuia peopraHusa-
st MOMOT, a (pakTUYECKHU ero neperuMeHo-
BaHUe, U3 Ha3BaHUsI, UCXOIS U3 PEATbHO BBITION-
HSIEMBIX paboT, ObLIIO YOPaHO MTOHSITUE «<MUKPO-
3JIEKTPOHUKa» U JOCTATOYHO YETKO OIpeeieH
XapakTep aestenbHocTu LieHTpa — MUKpoTexHo-
Jorust v auarHoctuka. Ciemyer OTMETUTh, YTO
COBpPEMEHHBIN XapakTep aestenbHocTH LleHTpa

SHEKTPUIK

TIOJIHOCTBIO COOTBETCTBYET TaHHOMY Ha3BaHUIO,
HO «OKpallleH» TAKMMU HATIPaBJICHUSIMU KaK Ha-
HOTEXHOJIOTHUST M MH(MOPMAaIIMOHHas Ge3orac-
HOCTb Ha MUKPOYPOBHE.

Ham yHuBepcuter BHeC CylIeCTBEHHBIN
BKJIaJ B Pa3BUTHE MUKPODIJIEKTPOMEXaHUKH,
TTOCKOJIBKY etrie B 1957 romy Ha kadenpe ama-
JIEKTPUKOB M TIOJYITPOBOIHUKOB OBUT CO3IaH
MNEepBbIA B MUPE IUICKTPUUECKUIA TBUTaTEb,
BO MHOTOM SIBJISIIOLUIACS TPO0oOpa3oM coBpe-
MEHHBIX TUTAaHAPHBIX MUKPOSJIEKTPOMEXaHM -
YeCKUX JIBUTATEJIC M TIPUBOJOB JABUKCHMSI.
IlepBas gurioMHast paboTa, MOCBSIIEHHAas
npobieMe MUKPOMEXaHUKHU, MO pa3padoTKe
KOHCTPYKIIMY U TEXHOJIOTUU YCTPOICTB TIepe-
au¥ IBVKEHUS Ha MUKPOYPOBHE, OblIa BBI-
nojaHeHa B LIMW]I B Hauasne 90-x rogoB, a Ha-
yuHast ¢ 1994 roga paboTel B 06J1aCTH MUKPO-
CHCTEMHOW TEXHUKU BEIYTCS] CUCTeMATUUeC-
k1. B uX oCHOBeE JIEKUT TEXHOJIOTUSI MUKPO-
MEeXaHUYeCcKUX Mpeobpa3oBaTeneii MeMOpaH-
HOTO U 0AJOYHOTO THUIIOB ISl JATYMKOB JaB-
JIEHWsT, MUKPOAKCEIepOMETPOB, MUKPOTHPOC-
KOTIOB, CBEPXMUHUATIOPHBIX BUOPOAKyCTHYIEC-
KUX Ipeodpa3oBaresieil, TepMOaHEMOMETPOB U
TepMoakTioaTopoB. OOIIEeNpU3HAH TOT (aKT,
yto B Poccum ceituac Het paBHbix LIMU/L 1o
Pa3BUTUIO MEMOPAaHHBIX TEXHOJIOTUI IS
MCT. IToayyeHbl MeMOpPaHbI TOJILIUHOM OT e~
CSITKOB HAHOMETPOB 10 €AUHUL] MUKPOH, W3-
TOTOBJIEHHBIE U3 0CO00 YCTOMYMBBIX K BHE-
IITHUM BO3IEMCTBUSIM HEOPTaHUIECKUX Y OpTra-
HUYECKUX MaTepHUaJIoB: MOJUMMMIA, KapOuaa
KPEMHUsI, HUTPUIOB KPEMHUSI, allOMUHUS U
Oopa, aiMa3onoa00HOrO yriaepoja.

LMW/ sBnsieTcst 6€3yCA0BHBIM JIMAEPOM B
Halllell CTpaHe U B TEXHOJIOTUU YUIIOB U1 MUK-
POAHATUTUYECKUX CUCTEM, 0OECTIeUnBAIOILINX
SKCIIPECcC-aHAIN3 B MHTepecax OMOMeTUIIMHBI
W aHTUTEPPOPUCTUUECKOM ESTETEHOCTH.

B 2002 rogy ObuIM NPUHSTHI pelIeHUs Ha
ypoBHe MuHoGpa3zoBaHus P®, a B HacTosIiee
BpeMst (DOPMUPYIOTCS TIPOTPAMMBI B Psifie OT-
pacJieBbIX CWJIOBBIX BemOMCTB. O4YeHb BaXXHO,
4YTO B OCHOBY 3THX MPOTrpamMM IMOJOXKEHbI Me-
ToaUYeCcKre pa3paboTKu, BHINMOTHEHHbBIE B
YHUBEPCUTETE, U, CIEAOBATEIbHO, HAIl BY3
OyIeT yJ4acTBOBaTh B HAyYHO-METOANIECKOM
PYKOBOJACTBE JAaHHBIMU MPOrPaMMaMU.

B Hacrosiiee Bpemst MUKpocHrcTEMHAs TEX-
HUKa — 3TO MpUOOpPHI 7151 obecrieueHust 6e30-
MMAaCHOCTU IBVKEHUsI aBTOMOOWIIEl, BKITIOUast
KpEeH, YyCKOpeHUEe; MUHUATIOPHBIE CUCTEMBI
HaBeIeHUsI [UIs1 BLICOKOTOUHOTO OPY3KUST; TIOP-
TaTUBHBIE MEIUKO-OMOJIOTUYECKUE aHaIN3a-
TOPBI IJIST AKCIIPECC-TUAarHOCTUKM 3a00seBa-
HUI 1 0c000 OMacHbIX UHGEKIIMI; CBEPXMU-
HUATIOpPHBIE TIPUBOABI BUXXEHUSI U CUCTEMBI
aHeproobecreueHus Jyisi MUKPOITHEBMATUKH,
MMKPOPOOOTOTEXHNMKH, a TAKKE MUKPO- U Ha-
HOUHCTPYMEHT ISl aTOMHO-MOJIEKYJISIPHOM
WHXEHEePUHU.

MupoBoii perHok uznenuit MCT B 2003
roay npesbicui 40 mapa gosut. Cripoc Ha po-
(deccHOoHaIOB B 3TOM 00JJaCTU BO BCEM MUpE
ype3BblyaiiHO BbicOK. JIDTU 3anumaeT Beny-
mue no3unuu B MCT B Poccun, a cripoc Ha
HOBBIX IMPO(HECCUOHATIOB, KOTOPHIX TOTOBSIT B
HallleM By3e, OyIeT TOJbKO pacTH.

Ha chHumkax: 66epxy — compyOHUK ueHmpa
Ceemaana Heopesena loaoyduna; cnpasa —
Anekceii Cagenxo u Onvea /lemudosa 3a pabo-
Moil; 8HU3Y — CMYOeHMbl-CMAPUEKYPCHUKU 8
1a60pamopuy mecmupo8aHusi MUKpocxem
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