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NCITOJIB30OBAHUE
IMPUPOJHBIX AJIMA30B
B HAYKOEMKUX TEXHOJIOI'MAX

1. B nocnegHee necaruiieTe OTMEYaeTCsl BCE BO3PACTAIOLIUM MHTEPEC K UCITOJIb30BAHUIO
MPUPOAHBIX alIMa30B B Pa3IMYHbIX 00JIACTAX HAYKH UM HAPOJHOrO XO3sHCTBA, OCOOEHHO B
ANIEKTPOHHON TeXHUKE. ITO 0OBSCHSAETCS KaK YHUKAJIbHBIMU CBOMCTBAMM MPHUPOIHBIX alIMa30B,
TaK W HACTOSITEJIbHOW HEOOXOAMMOCTBIO MCIOJIb30BaHUs BCE BO3pPACTAIOILIMX 3alacoB ChIpbs, HE
HalleIero MPUMEHEHHs B FOBEJIMPHOM JieJie U MPOU3BOACTBE BbICOKOIIPOUHOIO MHCTPYMEHTA.

OnpeneneHHble UCCaeI0BaHUS BBIMOJIHIOT opraHu3aiuu Poccuu, HanpuMep, ak{MOHEpHast
kommanus «AJIPOCA», 3A0 «YpanAnmasluasect», MUPDA u npyrue, HO pe3yabTarhl 3TUX PadOT
M0Ka He JOCTUIVIM YPOBHS CEpUIHHOrO NMPOU3BOACTBA.

Psin u3BecTHBIX 3apyOekHbIX KoMmaHui («CymuTomo», «JlxeHepain anekrpuk», «Jle bupe» n
JpyTye) TakKe BBIIOJHSIOT aHaJOTMUHbIe padOoThl, HO pe3yJbTaThl ITUX pabOT B MOCEAHEE BpeMs
MPaKTUYECKU He MyOsnKytoTcs. M3BECTHO, YTO OCHOBHYIO CTaBKY 3apyOeKHble (UPMBbI JAeatoT Ha
CUHTETUYECKHUE alIMa3bl.

2. [IpoBoauMmble UCClIeJOBaHUS CBOMCTB MPUPOJHBIX alIMa30B MOATBEPANIN YHUKAIbHOCTD
3TOro MaTepuaia.

Anmasbl 0071a1aI0T BEICOKOH MEXaHUYECKOW MPOYHOCTHIO U XMMHUYECKOM YCTOMYMBOCTBIO, UX
CBOIicTBa cTaOWIIbHBI BO BpeMeHH. biiaronaps 3TuM kauecTBaM U3 MPUPOAHBIX aIMa30B BO3MOXKHO
CO3/1aHHE BBICOKOKAYECTBEHHbIX M HAJEXKHbBIX JEKTPOHHBIX U MOJIYIPOBOJHUKOBBIX MPHUOOPOB,
paboTamuMX B IIMPOKOM Auarna3zoHe padouyux temmnepatyp (ot -273 mo +400 C u Gonee), B
arpecCUBHbBIX Cpelax U MpH MOBBILIEHHONW paJHalluu.

DJIeKTpOHHBIE MPUOOPHI U YCTPOICTBA HA OCHOBE MPUPOIHOTO anmasa, Kak IpaBulo,
OeCKOHKYpPEHTHbIE, Onaronapsi YHUKaJbHbIM COYETAHUSIM ONTUYECKHUX, IJIEKTPUUYECKUX U
Terno(U3UYECKUX CBOMCTB, OTCYTCTBYIOIIKMM B JPYTUX MaTepuaiax, BKIOYas U CHHTETUYECKHE
anMasbl.

3. OgHuM 13 NEepCHEKTUBHEUIIINX HAITPABICHUN pa3BUTHS «aJIMa3HOM SJIEKTPOHUKUY ABJISIETCSA
pa3paboTKa ¥ OpraHu3allys MPOMBIIIIEHHOTO MMPOU3BOICTBA aMa3HbIX (oTope3nuctopoB (ADP).

ADP xapakTtepu3sytorcs BbicOkoM 4yBcTBUTENIBHOCTHIO B VUV, VUC n UVB-nnana3onax, T.e. B
HauMeHee 0CBOEHHBIX 00J1aCTsAX ONTUYECKOr0 CIIEKTPa, U MPEKPacHbIM ObICTPOAECHCTBUEM, HE XYKe
10 ?c.

@doTOpe3nucTOpbl Ha OCHOBE ajMmasa 00JaJaloT OOJIbIIMM JTHUHAMUYECKHUM AUANa3oHoM,
JIONYCKAIOIIMM UCTOJIb30BaHre ADP B IpsAMBIX COMHEYHBIX JIy4ax U IPU BO3ACHCTBUU U3TYyUECHHUS
MOIIHBIX U CBEPXMOUIHBIX YD-3KCUMEPHBIX J1a3€pOB.

Anma3 sBISI€TCS €IMHCTBEHHBIM MaTEepUaIOM 3JIEKTPOHHOW TEXHUKH, KOTOPbIH MO3BOJISET
W3roTaBiIMBaTh (POTOMPUEMHUKH C WHIMBUIYAJIbHBIMU CHEKTPAIbHBIMU XapaKTepUCTHUKAMH, a
BbICOKAas ONTHYECKass MPOYHOCTh U CTOMKOCTh K M3JIYUYEHHIO 00eclneurBaloT MpakTH4eCKU
HEOrpaHUYEHHbINH pecypc paboThl aiMa3HbIX (HOTONPHUEMHUKOB.



4. B Hacrosiiiee BpeMsi KOHTPOJIb YPOBHS Y®D-U3IIy4eHHs OCYIIECTBISETCS C TIOMOIIBIO TOPOTHUX U
HEHAJIe)KHBIX BaKyyMHBIX MPUOOPOB ((hoTORIEeMEHTOB U (HOTOYMHOXKHUTEICH) U MTPUMUTHUBHBIX
0MO/103UMETPOB, OIHAKO UCTOIb30BaHHe ADP MOXKET Cyl11eCTBEHHO YIyULIMTh SKCIUTyaTallMOHHbIE
XapaKTEPUCTUKU METPOJIOTUUECKOTO 000pY/I10BaHUSI.

Ucnonb3oBanne ADP no3BoIAT BBIBECTH METPOJIOTHIO YD-U3IIyYeHHs Ha KaY€CTBEHHO HOBBIN
YPOBEHb U CO3[aTh MPUHIUIHAIBLHO HOBbIE IPUOOPHI /1151 KOHTPOJISI HCTOYHUKOB Y®D-U311ydeHus
(Hampumep, M3MEPEHHs OCHOBHBIX MapaMeTpOB U3TYUYEHHsI TUKO- U HAHOCEKYHIHBIX UMITYJIbCOB
SKCUMEPHBIX Ja3€pOB M JIaMIl BBICOKOI'O JaBJIEHHUSI), UCIOIb3YyEMbIX B JIa3€PHON TEXHHKE,
MIPOM3BOJCTBE UHTETPAJIBHBIX CXEeM, MONUrpaduu, NUIIEeBON MPOMBIIIJIEHHOCTH, OMOTEXHOJIOTUU
U Ipyrux 00JacTsX, BKJI0Yast IKOJIOTHI0 U TEXHUKY 0€30IaCHOCTH.

OnHo#i u3 rnaBHbIX 1eneit Y®O-dpotornekTponnkn Ha ocHoBe ADP ocTtaercs co3ganue
MHOTO(YHKLHOHAJIBHON MeTpoJioruu yiabTpaduosnaeToBoro uznyuenus ConHila, BKIIOYarolen
M3MEpPEeHHUE U OLIEHKY TaKMX TOHKHMX 3(P(PEKTOB, KaK MOLIHOCTb OTPAaXEHHOTO U PaCCESHHOIO
yIbTpaduosieTa, yriioBoe pacnpeneiaeHue (audpakius) nopaxkammmx ¢pakropoB YD-uznydeHus
(3pUTOMHOTO, UMMYHHOTO U JIp.) OTHOCUTEJIbHO MPSIMbIX COJIHEYHBIX JIyyeil, ocTaToyHOe
ropakaroliee AeHCTBUE U3TyUEHHUS B TEHU U IPYTUX CIOKHBIX SIBJICHUI, K KOTOPBIM /10 HACTOSALIETO
BpEeMEHHM Helb3s OblJIO MOACTYNUTHCS B CHUJY HECOBEPIIEHCTBA CYILIECTBYHOLIEH
CHeKTpo(OTOMETPUUECKOH anmnapaTypbl.

5. Kak 0a3oBeiii Marepuan YO-(HOTOIEKTPOHUKH ajiMa3 UMEET XOPOIIME U BO MHOTOM
0e3ajbTepHAaTUBHbIE MPOMBIILIEHHO-KOMMEPUYECKHE MEPCHEKTUBbI B caMOi MIMPOKOW obsiacTu
MPUMEHEHHU.

5.1. OcBO€HHE TEXHOJIOTUU «AJIMA3HOW AJIEKTPOHUKHU)» MO3BOJHUT NepeBecTn YD-
(OTORJIEKTPOHUKY Ha TBEPIYIO IEMEHTHYIO 0a3y co BCEMM €€ MperMyLlecTBaMU: UHTerpaluen
3JIEMEHTOB, IPOCTOTOM JIEKTPOHHON 0OPAOOTKH M YMEHBIIIEHHS Ta0apUTOB MTPUOOPOB 1 YCTPOMCTB.
[Ipu 3TOM BHOJHE OYEBHAHO, YTO TEXHOJOTHUSI MU3TOTOBJIEHHS U YCJIOBHUS MPOU3BOJACTBA
MOJyIPOBOAHUKOBBIX MPUOOPOB U3 aIMa30B MOT'YT ObITh OoJiee MPOCTHIMU, YEM HarpuMep, Npu
M3TOTOBJIEHUHU (DOTOYMHOXKHUTENEH 1 PoToanonoB ¢ 6aprepom LlloTTkm.

Oco0eHHO MEepPCHeKTUBHBIM SBJIAETCS pa3paboTKa JMHEHHBIX U MaTpuuHbix OUYD,
YyBCTBUTEJbHBIX B YD-11ana3oHe cuekTpa, 4To NpUBEAET K CO3/IaHUIO IPUOOPOB BU3yaIU3alluU
M300paKeHUI U co3/laHus cucteM YD-TeneBUIeHUs C paclio3HaBaHHEM 00pa3oB.

NnauBuayanbHble crieKTpajibHble XapakTepucTuku ADP MOryT mcnosib30BaThCs MpU
MIPOEKTUPOBAHUH ammapaTypbl OOHapyKEeHUs, HABEIEHUS U CleLUaIbHON CBS3H.

5.2. Ha ocHoBe ADP MoryT ObITH CO31aHBI:

® CHCTEMBbI JIsl KOHTPOJIS BO3TOPaHUM U IETEKTOPbI [IIaMEHU;

®  «COJHEYHO-CJEMNbIe» CUCTEMbI KOHTPOJII COCTOSIHUS O30HOBOTO CJIOSl aTMOC(epbl 3eMIlu;

anmaparypa i YP-reopr3nueckoro KOHTPOJIs U KapTorpaduu;

e anmaparypa i IOCTOSHHOIO KOCMUYECKOT0 NaTpyJis MATKOrO PEHTI€HOBCKOI'O U K€CTKOTO

Y®-nu3nyuenus ColHIla;

e amnmaparypa perucTpaluy BO3AYLIHbIX PaJMOaKTUBHBIX BHIOPOCOB aTOMHBIX OOBEKTOB U

BBIOPOCOB TPH SACPHBIX aBapHUsX (B3pbhIBaX) MO ONTUYECKON (IIFOOPECIICHIIMM BO3IyXa.

5.3. C ocBOeHHEM NPOMBILIIEHHOTO MTPOU3BOCTBA aJIMa3HbIX (POTONPUEMHHUKOB MOXKET OBITh
CO3J1aHO HOBOE MOKOJIEHHE MEAULIMHCKUX MPUOOPOB U 000PYI0BaHUS, HATPUMEP, UHUBU1yaJIbHbIE
U KJIMHUYecKHue aA03uMeTpbl YD-uznyueHusi, 6MopoToMeTphl, yIpaBisieMble UCTOYHUKHU
yIbTpaduoaeToBOro u3nydeHus u aApyrue. AOP Haii1yT npruMeHeHne B yCTPOHCTBAX CTEPUITM3AIIIHI
MEJULIMHCKOI0 MHCTPYMEHTa, o0e33apakMBaHUsl BOJbl U BO3JyXa, 030HOMNPOU3BOJSAIIEM
000pyI0BaHUH | T.1.

5.4. C co3naHueM BBICOKOUYBCTBUTENIbHBIX ADPP cTaHEeT BO3MOXKHBIM U MPOMBILLICHHOE
MPOU3BOICTBO MOPTATUBHBIX NPUOOPOB sl MOHUTOpUHra Y®-u3nydeHus CoiHLa, BKIOYas
KOHTPOJIb YPOBHSI MOIIIHOCTH OHKOJIOrHuecku onacHoro UVB-uznyyeHus Ha ruisbkax, Kypoprax,
OTKPBITOM BO3/1yX€, IPU MPOBEIECHUH CEIbCKOXO3SHUCTBEHHbIX PA0OT, TYPUCTUYECKUX MOXOAAX U

T.1.



bnaromgaps pazButuio HOBOro mokoyieHuss ADP OyayT coBeplieHCTBOBATbCA MPUOOPHI,
WCIOJIb3yeMble B KPUMHHAJIMCTHKE, OAHKOBCKOM JIejie, B TPOMBILIEHHON aBTOMaTHKe U ObITOBOM
AJIEKTPOHHUKE.

6. IlepcriekTUBHBIM HaNpaBJIEHUEM SBJIAETCS MCIOJb30BaHUE MPUPOJHBIX aaIMa30B sl
JO3UMETPUU MOHU3UPYIOIIUX U3ITYYEHUN, B YACTHOCTH, JUIsSl KIMHUYECKON JO3UMETPHUH.

Ha naHHbIi MOMEHT HE CyIIE€CTBYET OT€UECTBEHHbIX KIIMHUUYECKUX JO3UMETPOB U, TeM OoJee,
MHOTOKaHAJIBHBIX M3MEPUTENbHBIX cucteM. Muctutyrom HUUM umnynbcHoi Texaukn (HUUT)
coBMecTHO ¢ MHCTUTYTOM «I MHAIMa330J10TO» IPOBEACHbBI HAyYHO-UCCIIe10BaTEIbCKUE U OMBITHO-
KOHCTPYKTOPCKHE pabOThl M BBINyIIeHa cepusi aaMmaszHbIX jnerektopoB CAJl-1 nns uamepeHuii
HMMIYJIbCHBIX FaMMa-u3ay4yeHU. JlaHHbIe pa3paOOoTKH MOCITYKUIN OCHOBOM [ CO3JaHUsI [IEPBOTO
MHOTOKaHaJIbHOTO KJIMHUYECKOTO JI03UMETPa, UCIBITAaHUSI KOTOPOro MpoBoAsT coBMecTHO HUNUT
u Accouuanusi MEIULMHCKUX (PU3UKOB.

7. IlepeurcieHHble Bblllie HallpaBiieHUs pabOT MOATBEPKIAIOT OJHY W3 3HAMEHATEJIbHBIX
TEHJACHUMHA MUPOBOM HaykH B Hadase XXI Beka — cTpeMJIEHHME MCIOJb30BaTh aliMa3 Kak
UIMPOKO30HHBIA MOJYNPOBOJHUK U CleNiaTh ero 0a30BbIM MaTepuajoM MOJYNPOBOJHUKOBON
ANEKTPOHUKH.

Poccusi siBsiercst BTOPOM cTpaHoii B Mupe 1o A00bIye aaMa3oB. OQHAKO OTXO0AbI
NPOU3BOCTBA H 0KOJIOI0BEJTUPHOE ChIPbE, MO-NPesKHEMY, HCIOJIb3YHOTCS ISl MPOM3BOACTBA
BbICOKONPOYHOr0 MHCTPYMEHTA, a BbINOJHEHHbIE B MOCJeIHNEe AecATH/IeTUs] padoThl 1Mo
CO3/1aHNI0 «AJMAa3HBbIX» NMPHOOPOB CYIIECTBEHHO He YJYYIIHMJIHM ITOW CHUTyauuH, YTO
00bsiCHsIETCS KaK OTCYTCTBHEM IOCyIapCTBEHHOM MOJUTHKH, TAK H 3AaHHTEPECOBAHHOCTH U
KOOPAMHALUM PA00T MeKAy MPOU3BOAUTEISIMHU ChIPbS U pa3padoTUnKaMu NPpuOOpPoOB.

Kak nokasasa npaxTtuka, 3aa4u 1o pa3padoTKe U MPOMBILIIEHHOMY OCBOEHHIO «aJIMa3HbIX»
AJIEKTPOHHBIX MPUOOPOB HE MOTYT OBITH pelmieHbl oTAeabHbIM HcnogHuTeaem (HUU, Kb,
MpeanpusTueM). DTH 3aJ1auu TPeOyIOT KOMIUIEKCHOTO roCyAapCTBEHHOIO OAX0AA.

Jnst aktuBr3auuu paboT B 001aCTH CO3JaHUs AIEKTPOHHBIX U MOJIYIPOBOJHUKOBBIX TPUOOPOB
Ha OCHOBE IPUPOAHOrO ajIMa3a, Ha Hall B3IVIsA], HE0OOX0AMMO pa3paboTarh, yTBEpAUTH U pealn30BaTh
roCyAapCTBEHHYIO KOMIUIEKCHYIO LIE€JIEBYIO IPOrpaMMy I10 CIIEAYIOIIMM HallpaBIeHUSIM:

e HUP no pa3paboTke MeTOA0B Kiiaccu(PUKalMi U 0TOOpaA aIMa3HOTO CHIPhs, IPUTOTHOTO

JUIS CO3JJaHMsI DJIEKTPOHHBIX U MOJYNPOBOAHUKOBBIX IPUOOPOB;

e  HUOKP no pa3paboTke aBTOMaTU3UPOBAHHOTO 000PYIOBAHUS /IJIsl 0TOOPA alIMa3HOTO ChIPhS,

MIPUTOJHOTO ISl CO3JaHUS AJIEKTPOHHBIX U MOIYIPOBOJHUKOBBIX MPUOOPOB;

e  HUP no coBepiiieHCTBOBAHUIO HHKEHEPHBIX METOIOB pacyeTa 1 UCCIIeIOBaHUI TapaMeTPOB

AJIEKTPOHHBIX U MOJYIPOBOJHUKOBBIX PUOOPOB Ha OCHOBE ajiMa3a;

e HUOKP mo pa3paboTke onTUMaJbHBIX KOHCTPYKIIMH «aJaMa3HBIX» JJIEKTPOHHBIX U

MOJTYIPOBOAHUKOBBIX MPUOOPOB M MPOMBILUIEHHON TEXHOJIOTUU UX MPOU3BOACTBA;

e HUOKP no pazpabotke 060pynoBaHus U MPUOOPOB, UCTIOIB3YIOIINUX «aTMa3HBIe» HIEMEHTHI

AJIEKTPOHHOM TEXHUKH, B TOM YHCJIE U IS ClIEUUalIbHOIO MPUMEHEHUS;

® MEpOIPUATHS MO0 OCHALIEHUIO MPOMBILIJIEHHBIX NPEANPUATUH — YUaCTHUKOB MPOrpamMMbl

HE00XOMMBIM TEXHOJIOTUYECKUM U U3MEPUTENIbHBIM 000PYI0BAaHUEM;

®  MEpOIpPUATHS 10 MOArOTOBKE U NpuBiedeHuto kajapoB UTP u pabouux, HEOOXOAUMBIX AJIst

peanuzalnuy MporpaMMel.

bapanounnkoB Muxawi JIbBOBHY — cTapmiuii HaydHBIH COTpYyIHUK MHCTUTYyTa mpoOIeM TEXHOJOTUH
Mukpoatektponuku PAH, naypear I'ocynapctsennoit npemun CCCP.

[TnorHukoBa Ceernana [TaBnuHoBHA — 3aBeytomuii 1aboparopueit puznku anmaza OAO «'mHaIMAa330510TOY,
KaHu1aT PU3NKO-MaTeMaTHYeCKNX HayK.

Ckpurnauk @enop Bacunbesuu — nonent kadeapst MI'TY um. baymana, kanaunar GpU3MKo-MareMaTHYECKUX
HayK.

OprnoB Anekcanap Muxaitnosud - aupexrop OAO «'MHAIMAa33010TO», JOKTOP TEXHMYECKUX HayK, Ipodeccop.



