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HoBoe nokoneHne NPNsopos
KBAHTOBOHN M@KTPOHNKN

HU. Oauxoe

Tlpumenenue daa naxauxu axmuenvix cped saeKmponnozo nyuxa, opmupyemozo u ynpasaaemoz2o obuieu3eecmusLMu Memodamu u cpeo-
CMeamu, npueeao K nOAGACHUI0 HO6020 NOKo.AeHUA NPUOOPOs Keanmoeoii s1exmponuku — aazeproix JIT. OmipoLauce HoGvie, HesuOaH -
Hble paree nepcnexmueb! nOCIMPOeHUsl AA3EPHBIX CUCHIEM 045 PeuleHUst Pa3HOO0GPA3HbIX HAYMHBIX U MeXHuvecKux 3ada4. B uucae smux 3a-
Oaw — hynoamenmanshvie uccaedo6anus GoiCMPOnPOMeKarOWUX NPOUECCos 6 2a3o0- U 2udpodunamuxe, bariucmure, niaime, MexaHuKe
63pb1606 u coyoapenuii. O0un u3 Maxux npubopos — Aa3ePHbII UAYHAMENb CECMOBbLX UMNYAbC08 HAHOCEKYHOHOI 0AUMEAbHOCIU, CO30aH-
Hout cneyuasucmamu HUH “Iliaman”, — ydocmoen 30.10moii medaau u unioma na Beemupnom canone uzobpemenuii ¢ bprocceae.

aboTbl MO CO3MAHUIO TIOJIYIPO-
) BOIHMKOBBIX J1a3¢pOB C HaKay-
KOl IMTyYKOM YCKOPEHHBIX 3JIEKT-
POHOB, B KOTOPbIX UCTOYHUKOM Jia3ep-
HOTO M3/TyYEeHUs OOMbIION SIPKOCTH CJIy-
XKaT MOJIYyNPOBOAHUKOBBIE MOHOKDH-
CTaJIJIbl WIN TUIEHKH, a TIPOCTPAHCTBEH -
Hasl KOHGUTYpaLMs U3Iy4eHUsI, er0 MO-
NyJSALNS ¥ CKAHMPOBAHME OIIPENEISIOT-
CA  MOLOYISILUCH U e 2
CKaHUpPpOBAHUEM
9JIEKTPOHHOTO TOTO-
Ka, BEIyTCSl B MUpE
yXe He OIHO JEeCSITH-
serre. Ho umes cos-
JlaHus Takoro Jasepa
BIIEPBbIE ObLIA peas-
3oBaHa B Poccum [1—
3]. B momo6GHBIX mpu-
Gopax mpu sHEpruyM
BO30YXAAIOLIMX JI€K- |
TPOHOB, MPEBbIIIA0-
IIeH MOTEeHLMAT HO-
HU3ALMU ATOMOB KPH-
CTAJUIMYECKOM perrer- |
KW TOJIYIIPOBOIHUKO- |
BOr0 MaTepuana (ak- FEEEEs :
THBHOI1 Cpefbl Jlazepa), BO3HUKAET Jia-
BUHOOOPA3HOE Pa3MHOXEHME JIEKTPO-
HOB. [Ipy mepexoze yacTuir 13 BO30OYXK-
JIEHHOTO COCTOSIHMSI HA HUXKHME DHEpPTe-
THYECKNE YPOBHU (YPOBHU pEKOMOMHA-
LI1M) MPOVCXOLUT MOCIEAYIONIEe UCITyC-
KaHWe KBaHTA CBETa, SHEPTUsI KOTOPOro
NPUMEPHO paBHA LIMPWHE 3aIpeleH-
HOW 30HBI MOJIYMPOBOAHMKOBOIO Marte-
puana. B pesymnsrarte orpaxenus ucmyc-
KaeMOro CBeTa OT 3epKaj pe3oHaTopa
BO3HMKAET IOJIOXUTENbHAsT OOpaTHast
CBSI3b U CO3/IAI0TCSI YCAOBUS LTSI TEHEPH -
POBaHNsI KOTEPEHTHOTO M3JIyYeHUS TIPH
JOCTIKEHUU [TOPOTOBOM MOIIIHOCTH. B
9TOM CJIy4ae CyMMapHble TIOTEpU Kak
9JIEKTPOHHOIO Ty4ka B IPOLIECCE Ero
TEPMOJIM3ALIUY, TaK U ONITHYECKOTO U3-
JIyYeHNsI B PE30HATOPE, KOMIEHCHUPY-
IOTCSI YCUIIEHMEM, CBSI3aHHBIM C MHIY-
LHUPOBAHHBIMU TIEPEXOIAMMU.

Jist pa3BUTHSL 3TOTO Mpolecca He-
00X0MMa SHEPTUS AJIEKTPOHHOIO My-
YKa, paBHas 110 MEHbLIE Mepe yTpo-
€HHOW IUMPHUHE 3aNpelleHHON 30HbI
MOJyMPOBOAHUKOBOTO  MaTepuaa.

[MpaBna, mpu 3TOM TIyGMHA MPOHUK-
HOBEHHUS 3JEKTPOHOB HACTOJILKO Ma-
Jla, 4TO CO31aTh pe3oHaTop s (op-

MHUPOBaHHUS KOTC€PEHTHOIO M3IYy4YEeHUs

MPaKTUYeCKU HEBO3MOXHO. C yYBEJIN-
YEHUEM DHEPIruU 3JEKTPOHOB BBIXOMI-

Hasi MOLIHOCTb W3JIY4eHWs pacTeT U
BBIXONUT Ha HACHIIIEHUE C HAYaJoM
00pa3oBaHUsl pamUMAlMOHHBIX AedeK-

TOB (IIPU SHEPTUU BIEKTPO-
HOB 0k0J10 300 k3B). Takum
obpa3om, uTOOBI ObGecrie-
YUTh JOJTOBEYHOCTH IMOJIY-
IIPOBOAHUKOBOTO KpHUCTal-
Jla, DHEprusi 3JeKTPOHHOTO
MOTOKA HE NOJXKHA MpPEeBbI-
aTh 3Hepruio obpa3osa-
HUS pagualMOHHBIX aedek-
TOB. MOILIHOCTb M3Jy4YeHUsI
IpY 3aJaHHOI SHEpPruM Iy-
4YKa MOXHO MOBBICUTH, YBE-
JINYMBAsi TJIOTHOCTh TOKa
HaKa4yKy U YMEHbIIIAs ee Mo-
POrOBbIii YPOBEHb. DTO AOC-
TUTAeTCs IMyTeM CHUXEHUs
paboueil Temmneparypbl IM0-
JIYIIPOBOJHUKA U ONTUMU3a-
UMM €ro XapaKTEepUCTHK.
Bo3moxHBI 1Ba pexuma pa-
OOTBI, NMPU KOTOPHIX Harpes
KpUCTajala He TMpeBbIlIaeT
JIOIMYCTUMOTO B HEM YPOBHSI
TEIUIOBBIX IOTEPb, OINpee-
JIIOLUX MPENeTbHYIO MOPO-
FOBYIO 9HEPTHUIO:

9

& 99

— “UMnNyJbCHBIN” (Manas 4acrora

ClielOBaHUs WMMIIYJbCOB), TPU KOTO-
POM KpHCTaJlJl HarpeBaeTcs OO IIpe-
IeJIbHO JIOTIYyCTUMOW TeMIepaTyphl 3a
BpeMsl UMITyjibca (Mauyku MMITYJIbCOB)
1 yCIIeBAE€T OCTBITh 10 MEPBOHAYAIb-
HOM TeMIepaTyphl B IPOMEXYTKE MEX-
ny umnyiabcamu. Ilpm oTBome Teria c
TpeOyeMoil CKOPOCTbhIO, Ompenesse-

MOI TETIONMPOBOMAHOCTHIO KPUCTAJI-
Jla, MOILLHOCTb 3JIEKTPOHHOIO IMy4yKa
MOXET JOCTUIaTh [IECSATKOB Mera-
BaTT Ha 1 cM?;

— “HenpepbIBHbIN" (GoJbLIAs Ya-
CTOTa CJIEIOBaHUSI UMITYJTbCOB — pe-
KMM CKaHMPOBAHUSI), MPU KOTOPOM
KPUCTAJLI HAarPeBaeTCsI 10 MPENETbHO
JOIYCTUMO# TeMIIepaTyphl 3a BpeMs
NEWCTBUSI MHOTHUX WMIIyJbCOB. B
OTOM PEXMME MOIIHOCTh 3JEKTPOH-
HOIO ITy4Ka COCTaBJISIET COTHU BaTT
Ha | cM’

C y4eToMm 0cOGeHHOCTEl 3TUX pe-
JKUMOB OBbUIM CO3/IaHBbI [Ba TUIIA Ja-

KoHTaKTHbI
WThIPb
katopa

MeTanno-
CTeKNsHHast
o6osnoyka

Puc.1. KoHcTpykTHBHOE HenOTHEHNE NILIDH

Jeiko-
candupoBsbIi
anck

JNaszepHas
MULLIEHb

AHop,

= MukpokaHansHas
= ™ nnactuHa (kartogm)
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3epHbiX DJIT — na3epHbI CKaHUPYIO-
Uil UCTOYHWK M3JTydyeHus (KBaHTO-
cKkor) [4] ¥ na3epHbI UCTOYHUK HaHO-
cekyHznHoro usnydeHuss MIUJIOH (M-
IMyJICHBIA MOJYTPOBONHMKOBBII Jla3ep
¢ 2NIeKTpOHHO# Hakaukoi) [5]. UTIJIDH
npeacTaBiIsieT co0oi BBICOKOBOJIBTHBIN
BaKyyMHBbIil Tpu6op aronHoro tuna. OH
COZEPKUT MHOTORJIEMEHTHYTO TTOJTYIIPO-
BOJHUKOBYIO MUILEHb C ONTUYECKNUM
pPE30HATOPOM; 3JIEKTPOHHO-OMTHYEC-
Kylo cucteMy (GOpMHMPOBaHMS SJIEKT-
POHHOTO Iy4yKa HyXHOW SHEPruu, rioT-
HOCTU, JJIUTEIBHOCTA U IeOMEeTpUYeC-
KOI (hOpMBI; TEIJIOOTBO/L; CUCTEMY IO~
nepXaHus BaKyyma (BKITIOYAIOIIYIO U
BaKyyMHyIo 0607104Ky Tpu6opa). 2Kecr-
KOCTb KOHCTPYKIIMM BCEX DJIEMEHTOB
obecreunBaeT CTOMKOCTh Mpubopa K
MeXaHUYEeCKIM Bo3zeiicTBUsIM (puc.1).

meHn. JJIMHa BOJHBI U3JTyYeHUsT OTpe-
JeJisieTCsl MaTepUaioM M TeMIIepaTypo
MuUIIeHU. biaarogapsi MpUMEHEHUIO He-
CKOJIBKUX TIOJIYITPOBOAHUKOBBIX MaTe-
puanoB uisi (OPMUPOBAHMUS JIA3EPOB
MOSHO OJHOBPEMEHHO TMOJIYYHThb U3JTY-
yeHWEe Ha HECKOJbKUX IJIMHAX BOJH,
pasHeceHHOe B TMJIOCKOCTA MUIIEHN
ruiommansio o 10 M’

B cucreme (HopMUpPOBaHUS DJIEKT-
ponnoro nyuka UIJIDH wucnonb3oBaH
ImMummep Ho6020 muna — JeCOPOLIMOH-
HO-IIEJIEBO, COYETAlONii BBICOKYIO
SMUCCHOHHYIO CITIOCOOHOCTb, CTaOM/Ib-
HOCTb M GOJIBIION pecypc paGoThl [6].
OH BBITNIOJIHEH B BUIE ANJIEKTPUIECKHUX
MIePeropoIoK, pa3MelIeHHBIX Ha MeTall-
JIMYECKOM OCHOBaHMHU TaK, YTO MX OOKO-
Bble 00pasyiolye napajieJbHbl BHEIL-
HeMy JIeKTPUYeCKOMy Tomo (puc. 26).

a) 0)
ﬂ—ﬂ [nanekTpuyeckas !
— CTeHka I
e ] e MUWKPOKaHanbHoM MonocTb
—| | ————— nonocTu
4 =] ho
e ;_" ho :
OnTu4eckui Jlevikocanduposbii
nyxoe L OnTu4eckun :
nNpo3paqHbIi !
3epkano knen . OcHoBaHve
MaTtpuua 1
nA-nany4artenei !
Puc. 2. Koncrpykrushbie onementsi UTIJIDH: a — nasepHas MUIIEHD, 0 — XOJIOHbIN KATOX

[UIOTHOCTb TOKA C KaTOIOB JECOPOLIMOH-
Ho-1eseBoro tuna (10—50 MA/cwm’) or-
paHMYeHa JIMO0 MX PaspyLICHUEM, nmbo
TeKydecTblo uanekTpyka. st ympo-
HieHus1 COOpKM, YBEIWYEHHUSI IMUCCU-
OHHOW CIIOCOOHOCTH W CTAaOMJIBHOCTH
NecOpOLMOHHO-11I€/1€BOM KAaTOJL BBITOJI-
HeH Ha 0a3¢ MMKPOKAHAJIbHBIX TIACTUH.
OH criocobeH paboTarb B IIMPOKOM I~
anasoHe ocrtaToyHoro maBiaeHus (10°
—10"® MM prct), mpakTudeckn 6e3 u3-
MEHEHMSI SMUCCUOHHOM CTIOCOOHOCTH.

OCHOBHBIE 2JIEMEHTHI prdopa (Ka-
TOI ¥ MUIIEHb) HE TePSIIOT pabOTOCIIO-
COOHOCTH TIpY HM3KOM BaKyyMe (OKOJIO
10 MM pT. cT.). OnHAKO B TaKUX YCIIOBU-
SIX TPOXOXIEHUE 3JIEKTPOHHOTO IyuKa
conpoBoXnaeTcsi o0pa3oBaHUEM HO-
HOB, 6OMOapAUPYIOLINX KATOA, YTO BbI-
3pIBAET €r0 HarpeB, a MHOIIA M paspy-
meHue. M3-3a IOCTaTOYHO CHUJIBHOTO
ra3oBblIC/IEHUsI MUILIEHU M KaToda B
npouecce paboThl MpUOOpa B €ro KOH-
CTPYKLMKM MCITONIb30BaHbl THUTAHOBBIE
ra3ororJIOTUTEIH.

Biiok ympaBiaeHus npubopa 3anaer
0s10Ky (OpMUPOBAHMST BbICOKOBOJIBT-
HbIX HAHOCEKYHIHBIX UMITYJIbCOB, C KO-
TOPBIM OH COEIMHEH JBYMS KabessiMU,
HaYaJIbHOE HATIPSIKeHWE W OCYLIECTBIIA-
€T MECTHOE M IMCTaHLIMOHHOE yIpaBIIe-
HUE 3amyckoM Jiazepa. B 6ok yrpasiie-
HUSI BXOIAT CXEMbI TeHEpaluy 3aIycKa-
JOIIIET0 MMITYJIbca, 3apsiia MepBUYHOIO
HAKOTUTEJILHOTO KOHIEHCATOPA, 3aIyc-
Ka M MHIUKaLWU.

brnok (opMUpOBaHMS MMITYJIbCOB
BBITIOJTHEH Ha OCHOBE [IByX WHIYKTHUBHO
CBSI3aHHBIX PE30HAHCHBIX KOJIeOaTeslb-
HBIX KOHTYpPOB, paOOTaIOIIUX B PEKUME
cBODOOIHBIX KoJieha-

HaunGoJiee BaXXHBINA 1
CJIOKHBIH y3en mpubopa
—  MHO2031eMeHmMHAas
aazepnas muwens. OHa
BLITIOJIHEHA B BUIE H-
MaTpHIIbl JIA3ePHBIX W3-
JlydaTeseil, UM3roToB-
JIEHHbIX Ha MOHOKpH-
CTaJJIMYecKOr  TOJIy-
NPOBOJHUKOBOM TIJIa-
CTHHE IO TpYIINOBOM
TexHojsoruu (puc. 2a).
JI1s1 ycTpaHEeHUs IoTe-
pEYHOW  ONTUYECKOMU
CBSI3U 2JIEMEHTBbI MaT-
PUIIBI PA3IETICHBI ONITH- | 5)
YECKMMHU TMOIJIOTUTESI-
Mu. Marpulia 3aKper-
JIeHa ONTUYECKU IpOo-
3payHbIM KJIEEM Ha TOJI-

Puc.3. UntepheporpamMmsl ABUKEHHS OLTUCTHIECKOTO oGbekTa co ckopocTsio 800 m/c,
TI0TydeHHbIE C IOMOMIBIO PYOMHOBOTO Ja3epa (a) u UTUIBH (0)

Huii [7]. On obecrie-
YUBaET MOJTyYeHUE Ha
€MKOCTHOW Harpyske
(1azepHOM  IMOJE)
MMITyJIbCa HampsixKe-
HUS KOJOKOJI000pa3s-
HOW (pOPMBI C aMIUIH-
tynoii 240—260 kB u
UTUTEIbHOCTBIO 5—7
HC 110 OCHOBaHMIO. B
pe3yJbTaTe MMITYJIbC
TOKa C XOJIOJHOTO Ka-
toma (ruiomambio 2
cM?) [aMoma paBeH
800—1000 A. [uu-
TEJIBHOCTh €0 10 OC-
HOBaHMUIO — 5 HC.
Baok mmeer BUI LM-
JWHApa [IUaMETPOM

cToM Jeikocandupo-
BOM AMCKE, KOTOpbI OLHOBPEMEHHO
CIyXUT TeriooTBogoM. Manywaromas
MOBEPXHOCTb MMILIEHM MOXET HMEThb
mo0y10 (opMy: y3Kasi LIesb, CEKTOP, M0~
JIOCKa, TPEXIIBETHOE OCBETUTEIbHOE
KOJIBIIO JUISI LIBETHOW WMHTEpHEepOMeT-
puu U T.I. BbIXxogHOe 3epkajo ysna —
UHTEp(EPEHIIMOHHOE, Ha 3aJaHHYI0 BO-
JIHY M3ydeHusl. MeTautoAn3IeKTpruye-
CKO€ CIUIOLIHOE (TJTyX0€) 3epKajio OIHO-
BPEMEHHO BBITIOHAET (DYHKINIO CHsl-
THSI 3apsja CO BCeil MOBEPXHOCTH MH-

[Ipu momave UMITyJIbca HAMPSDKEHWs Ha
MO HA IOBEPXHOCTU AUIJIEKTpUYEC-
KUX TJIACTUH U B MPUCTEHHOM CJIOE [ie-
COpOLIMOHHOTO ra3za HayMHAeTCs MpO-
liecc JIaBUHHOM MoHM3auuu. B pesyib-
Tate 0Opa3yeTcs IUiasma, 3aroJHsIoIad
IIeJU MEXIy OUAIEKTPUYECKUMU Mepe-
ropoakamu. @POHT I1a3Mbl, 0OpaleH-
HbBII K aHOMY, XapaKTepu3yeTcs BBICOKOW
SMUCCHOHHOI crocobHocThio. Tlepse-
aHCHl IMOIOB C TAKUMM OSMUTTEPAMU
npesbiaoT 21-1 0° A/Bm. INpenenbHast

160 MM ¥ BBICOTOM
500 MM, BHYTpY KOTOPOTO KOaKCHaIbHO
CKOMTIOHOBaHbI BCE 3JIEMEHTBI CXEMBI.
KoakcuajibHas JUHUS 3aKaHYMBACTCS
JIa3epPHBIM IMOIOM, KOTOPbIi 3aKPEILIEH
B CHCTEME CBUHIIOBBLIX HIMIMHAPOB. K-
JIMHAPLI BMECTE C BBIXOJAHBIM OKHOM 3a-
[IMIIAI0T 00CTYyKMBAIOLLMIA IIEPCOHAJT OT
PEHTTEHOBCKOTO U3JTy4EeHHUS.

0O61acT TIPUMEHEHUST UMITYJIbCHBIX
Ja3epHBIX MCTOYHMKOB HAaHOCEKYHIHO-
r0 W3JIy4EHUs] OTPEIENSAIOTCsS TaKuMU
BaXXHEUIIMMU MX XapaKTepUCTHUKaMu,
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)B [IECOPOLINOH-
0 MA/cm?) or-
/LIEHIEM, JTMO0
ka. Jlns ympo-
[CHWS DMUCCU-
CcTabMIBHOCTH
i KaTOJl BBITIOJI-
[bHBIX TUIACTUAH.
B LLIMPOKOM JIM-
nasieHus (107
nyecku 06e3 u3-
CIIOCOOHOCTH.
1 mprbopa (xa-
[10T paboOTOCIIO-
BakyyMe (OKOJIO
3 TAKMX YCJIOBM-
DOHHOTO Iy4Ka
130BaHMEM HO-
( KaTO[I, YTO BbI-
[HOTZIAa W pa3py-
OYHO CHJIBHOTO
HA W Katona B
Jopa B €ro KOH-
\Hbl TUTAHOBBIE

mpubopa 3agaeT
| BBICOKOBOJIBT-
MITYJIbCOB, C KO-
ByMs1 KaOeJIsIMU,
€ 1 OCYILECTBJISI-
IOHHOE YTIpaBJie-
B 6ok ympasJie-
epaluy 3arycka-
si1a TIEPBUYHOTO
gHcaTopa, 3armyc-

HUS HMITYJbCOB
1ByX MHIYKTUBHO
pIX KoJyiebaTesb-
JMOIIMX B PEKUME
YOMHBIX Kosieba-
[7]. OH obecrie-
AeT MOJyYeHUE Ha
OCTHOW Harpyske
,ePHOM ojIe)
[yJibca HamNpsKe-
KOJIOK0J1000pa3-
' (hopMBbl C AMIUTH -
it 240—260 kB n
TeNbHOCTBIO 5—7
10 ocHoBaHMIO. B
yJBTaTe MMITYJIBC
a C XOJIOMHOTO Ka-
a (mromanpio 2
) nauoja paBeH
—1000 A. dnu-
HHOCTB €ro I10 OC-
3aHUI0 — 5 HC.
YK MUMEET BUI LIW-
{Ipa IMaMETPOM
) MM U BBICOTOW
pOro KOaKCHalbHO
9NEMEHTBI CXEMBI.
151 3aKaHUYMBAETCS
OTOPBII 3aKPETUICH
x uumuHapoB. Ln-
XOIHBIM OKHOM 3a-.
OIIIM I TepCOHa OT
JIEHSL.
eHUSl VIMITYJIbCHBIX
OB HAHOCEKYHIHO-
JIENISIOTCS TAKUMU
apaKkTepUCTUKAMHU,

g
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KaK 9Heprys U3IydeHusl, ITUPUHA CTIeK-
TPAJbHOW JIMHUM W3IYYEHUs W [ua-
rpamMma HampaBlIeHHOCTU. JHepeus uz-
AyMeHuss MHOTO3JIEMEHTHOTO Jla3epa Orl-
penesnsiercsl ypaBHeHUeM |8
E= 1/3f(=, L, RK(E,p—Eyop);

rae f — GYHKUMS BbIXOAA M3Iy4eHUsl,
YUMTBIBAIOIIAS] TTOTEPU CBETA B Pe30HA-
TOpe, # — HEPE30HAHCHbBIC TMOTEPU Ha
eIUHUILY IJTMHBI pe3oHaTopa, L — iMHa
pe3oHaTopa, R— Koa(hdULMEHT oTpaxe-
HUsl 3epKaji, K — OTHOIIIEHHWE M3Tyvaro-
LIEH TIOWAAN K TOJHOW TUIOIIAIN Jia-
3€pHOI1 MUIIIEHH, ONIpeIe/IsIeMOe TeOMe-
TPUEii Ma30B 1 U3JTyJalolInX 3JIEMEHTOB;
Eyas Epop — 2HEPTUS HAKAYKK 1 TIOPO-
roBasi SHEPrusl TeHEpUPOBAHUS Jiazep-
HOTO M3JTy4eHUsI, COOTBETCTBEHHO.

Koathduiment 1/3 BBeneH B CBsI3U C
TeM, 4TO JIMIIL 0KOJIO 30% sHEepruu syieK-
TPOHHOTO MyYyKa UIET Ha 00pa30BaHKUe He-
PaBHOBECHBIX HOCHUTEJIEH. YBEIUYUTh
SHEPTUIO U3TyIeHUsI TOJIHKO 3a CYET OITH -
MM3ALUK TapaMeTpoB z, L, R mpakTuyec-
K1 HeBO3MOXHO. DyHKIMs BbIxoza f{z, L,
R) BOCHOBHOM 3aBHMCUT OT Ka4ecTBa MoJIy-
MPOBOIHMKOBOIO MOHOKPUCTALTMYECKO-
r0 Matepuaia W CTpykTyp. B mpuHumre,
JIOOUTBLCSI OOJBIIEH SHEPTUU U3JTydeHUsI
MOZKHO 32 CYUET YBEJIMYEHUS] SHEPTHU Ha-
Kauku. Ho mpwm mmotHocTy sHepruu Ja-
3gpHOro MaiydeHus okojo 10 mJIx/cm?
paspyiatorest 3epkana pesoHaropa. Ceii-
yac mpeaeibHOe 3HAUYeHNEe SHEPTUU U3y~
YeHMsI NIPU IMaMeTpe M3JTyJarolieir odaac-
11 3 eM coctarisieT 100 MIx. YToObI mo-
BBICUTb €ro, HeoOXoaumo paboTaTh Hal
YBEJIMYEHNUEM TIOPOTOBOI  IJIOTHOCTH
SHEPIUM Pa3pyILeHHUsT 3epKa.

JIpyroii OYeBMAHBIA IMYyTh MOBBIIIE-
HUSI SHEPTUU M3TYyYEeHUST — YMEHbBIIIUTh
[TACCUBHYIO ILJIOLIA/Ib MULLEHU, 3aH1UMa-
eMYI0 HEU3JyYalollMMU DPa3ieauTelb-
HBIMU [1a3aMU MEXIy 3JEMEHTaMU, TEM
caMbIiM yBeMuMB 3HaueHue K. Jlnst 3a-

IIEHHOI 30HbI U TeMIIepaTypoi MoJy-
MpoBOAHMKA. 17151 1a3epoB Ha MOIYIIPO-
BOIHMKOBBIX coemMHeHUsIX A3BS mimH-
HOBOJIHOBBIM TEMIIEPATYPHBINA CIBUT CO-
crapisieT npumepHo 0,1 HM/rpan. Yxe
Mpy HEOOIBIIOM TPEBLIIEHUU TTOPO-
rOBOM MOIIHOCTH MPOUCXOAUT TEHEPU-
pOBaHME M3JIyYeHHUS] B MHOTOMOJIOBOM
pexume, 4YTO PEe3KO YyXyAllaeT Kore-
peHTHOCTh. Jlpyrasi mpuyuHa yuIuMpe-
HMSI CIEKTpa W3JydyeHHMs] — Harpes
KpuUcTajljla 3a BpeMsl BO3[AEHCTBUSI UM-
IyJibca HaKauku. DKCIepuMeHTaTIbHbIE
3HAYEHUs TOJIOCHI U3IyYEeHHUs] COCTaB-
JsiioT oT 10 10 HECKOJIbKMX OeCSITKOB
aHTrCTpeM (OT €AMHUILIBI 0 HECKOJIbKHUX
HAHOMETPOB).

TpanuMOHHbBIE METOAbl M3rOTOBJIE-
HMSI MHOTO3JIEMEHTHBIX CTPYKTYD ((hpe-
3epoBaHre MUKpPOdpPe30ii) n3-3a HAJIM-
Yusl CKOJIOB HE TO3BOJISIOT YMEHbILATh
pa3Mepbl OTAEIbHBIX JIEMEHTOB 10 Me-
Hee 150—200 mkm. B pesynbrare Teps-
ercst a(dexkTUBHAS TUIOIIAAL M3JTyde-
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Puc.6. TeneBoii cCHUMOK
ra30MHAMHYECKOT0 3KCIePHMEHTa

Puc.5. TeHeBoii CHUMOK N0JIETa CHApsAAA

Puc.4. TeneBoii cHEIMOK NPO0OsI NPerpasibl CHAPSIOM
Ha ckopoctu 900 m/c

Hust. B To ke Bpemst pac-
CTOSIHME MEXIY 3epKajia-
MU pe3oHaTopa, ornpeje-
JisieMoe TayOMHOW Mpo-
HUKHOBEHMSI JIE€KTPOH-
HOro Iyuyka C 2HEeprueu
okoJjio 250 k3B, cocraB-
JISIET HECKOJIbKO [ecsT-
KOB MUKpPOH. B pe3ynbra-
T€ YCUJIMBAETCS 3HAUYM-
TeJibHasl 4acTb

JIAHHOM M3JTYYaIolIei MIoaam 3TOT 3a-
nac He npesbiaetr 30%. [loBbileHME
MOILHOCTHU Jia3epa 3a CUET YBEJIUYEHUS
AKTUBHOM 00JaCTH B TOMEPEUYHOM Ha-
NPaBIEHNY (B TOM YUCJIE TTyTEM UCIIOb-
30BAHUSI MHOTO3JIEMEHTHBIX CTPYKTYP C
pasmepamu oTaeabHBIX sueek 200—300
MKM U 6osee) yxymiaer KIT u pacxo-
JIMMOCTb M3JTydeHus puoopa.

B nonynpoBoaAHMKOBBIX Jla3epax no-
J0%CeHUe CNeKmpPAanbHoll AUHUN U3aAyHe-
HuA ONpENessieTcsl MUPUHON 3arpe-

BOIHMKOBBIX JIa36POB MOXHO OLIEHUTb
chenyrommM obpaszom [9] 6=D"" rpan,
rae 6 — yrosa auarpammbl HampaBlIeH-
HOCTH, Tpan, D — pa3mep OTAEIbHOrO
n3jayyvaroniero sjaeMeHTa, MkM. [Ipu
IaMeTpe MHUILIeH! 15 MM 1 pa3mepe 1o-
JIyIPOBOJHUKOBBIX KprcTayioB 150x150
MKM peajbHOe 3HAa4eHUE IUarpamMmbl
HampapieHHOCTH cocTansier 30—359.

OpnuH U3 croco6oB yaydlleHus 11a-
rpaMMbl HaINpaBIEHHOCTU — YBeJIUYe-
HMe [UTMHBI pe30HaTopa 3a CUeT MpumMe-
HEHMUSI BEIHOCHOM, XOpOI11I0 chOKYyCupo-
BaHHO onTuyeckoi cuctembl. OqHAKO
HapsILy C Cy>KeHHeM JrarpaMMbl Harpa-
BJIEHHOCTH J10 HECKOJIbKMX IPayCcOB yC-
JIOXKHSIETCSI KOHCTPYKIMs mnpubopa u
CHUXaeTcst o0miasi MOLIHOCTb U3JTyye-
Hus. [pyroii cnocod — popmupoBaHue
Ha MOBEPXHOCTU MOJYNPOBOJIHUKOBOIO
KpUCTajlJla 2JIEMEHTOB JII0O0 reoMmer-
pUU 1 pa3MepoB (TOYHOCTh U paspelie-
HUE OTpeessiioTcs Mackoi, hopmMupy-
emoii  MeTomoM doTonuTorpadun).
HaunGosiee mpocT B NMPUMEHEHUM CIO-
c00, OCHOBaHHBIM Ha cCO31aHMU KOH(O-
KaJbHOTO pe30HaTopa, KOTOPbIA Mpu
onTuMu3auuu GopMbl 3epKail MO3BOJISI-
eT TOJYYUThb YTroJl HamNpaBIeHHOCTHU
1,0—1,5 rpan.

Cosmanubii B HUM “Ilnaran”
UTIJIDH wumeeT ciieaymoliue xapak-
TePUCTUKU:

b e e DHeprust CBeTOBOTO UMMYJibca, MK 20—40
WaTydeHUS B JUTMTeIbHOCTD MMITYJIbCA 10 OCHOBAHMIO, HC S
HarpaBIeHUAX, PacxoanMmocThb J1a3epHOTo U3Ay4eHUs, TPajL 20—30
He COBIALAIO- Ym0 0IHOBPEMEHHO M3ITYYaeMbIX JUTMH BOJIH 4
LIMX C OCBIO pe3oHaTopa. O- JIMCKpETHbIE UTMHbBI BOfIH U3TYyYEHUSI, MKM 0,38—1,1
HOBPEMEHHO BO3GYXIaeTCs [LI1prHa cneKTpaibHON TMHUM U3JTyYEHUS, HM 1,0—5,0
GOJIBILIOE YMCIO TUIIOB KOJIE- JlnameTp uaaydarolei moBepXHOCTH, MM 10—20
GaHMii BBICLLIETO TIOPSIIKA, Ma- Yacrora cienroBaHUs UMITYJILCOB, [11 1o 30
KCHMyMbI KOTOpbIX B nabHeit KA. % 57
30HE OTKJIOHEHBI OT OCH PE30- Bpewmsi 3a11epKK1 CBETOBOTO MMITYJIbca .
HaTopa. Hanuune Takux Mop 1O OTHOLICHUIO K YNPaBIAIOLIEMY CUITHATY, CeK 055105
orpejessieT LIMPOKYIO Oua- Hapa6oTka Ha OTKa3, UMIL. 2:103
2pammy HanpasaenHocmu, 1pu TemnepaTypHbIil IManason akcruyataum, °C 20... 30
9TOM SIPKOCTBH W3JIYYEHMS Jia- ”OTpeﬁﬂﬂeMaﬂ MOIIHOCTb C MICTOYHUKOM
3epa cHuxkaetcsl. Jlmarpammy Hakaukn, Br He Gosnee 50
HAIMpaBJIEHHOCTU ITOJYIPO- Macca (o6uwiast), Kr 22
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Puc.7. Busyaau3anus yAapHbIX BOJH B XKHIKOCTH
Ut MaciTaba co CTOPOHBI CBOOOIHON MOBEPXHOCTH OTTyLLECHA UIJIA IHa-
MeTpoM 550 MKM ¢ TOHKO#1 TPOBOJIOKO# INAMETPOM 50 MkM. TeMHbI€ TO-
YK — MIAPUKK MOAMCTUPOIA AMAaMETPOM 585 MKM (K MOBEPXHOCTH HE-
KOTOPBIX MPUMBbIKAIOT My3BIPH)

TEKallIUe CO CKOpO-
cTbio 15 kM/C;

— BBICOKME yIapo-
1 BUOPOMPOYHOCTD,
Guiarogapst UeMy MOX-
HO perucTpupoBaThb
npolecchl yIapHOTO
BO3/IEMCTBMS B HEIO-
CpPe/ICTBEHHOM 01130~
CTM OT OOBEKTa BO3-
NIEVCTBUS,

— TIpOCTOTa KOH-
CcTpyKlMu OGuarogaps
OTCYTCTBUIO TEIIO-
0TBOJA.

Bnepseie UTTJIOH
ObUI MCIIOJb30BaH B
KayecTBe MCTOYHHMKA
cBETa HAaHOCEKYHIHOM
JUIATENTLHOCTU B TEHE-
BBIX 1 MHTEPhEPEHLIN-
OHHBIX TIpUOOpax IJisi
uccaeI0BaHusT ObICT-

POIPOTEKAIOLIUX TTPO-

UTTJIDH ucnonb30Baiu U IS MOJy-
yeHUs] CHUMKOB B3aMMOIEUCTBUS ABYX
ckaukoB yrutotHeHusl. [lepBbiid, KOHU-
yeckuit, obpa3syercsi Mpu OOTEKaHUU
KOJIbLIA C 5°-HBIM KOHWYECKUM TTOHYT-
peHueM, BTOPOil BO3HUKAET IPU CBEPX-
3BYKOBOM OOTEKaHMM KOHYCa, pacroo-
SKEHHOTOo o ocH Kojbua (puc.6). Taso-
NIUHAMUAYECKNI DKCIIEPUMEHT TPOBO-
JAJICS] HAa CBEPX3BYKOBOI TPyOe Mpu Y-
ciie Maxa M=3,11—3,14, nosHOM naB-
JeHUU B TIPUEMHHKE YcTaHOBKHM P=
0,8—1,2 MIla u temmepatype 273 K.
Jlis ONTUYECKOl BU3yanusaluuu o0Te-
KaHWsl 00BEKTa CBEPX3BYKOBBIM IOTO-
KOM MCITOJTb30BaJICsl TeHEBOW MpUOOp
NAB-451.

N CKJIIOUNTETLHOE MPOCTPAHCTBEH-
Ho-BpemeHHoe paspenreHne WITJIDH
JEMOHCTPUPYET CHUMOK BTOPUYHBIX
yIApHBIX BOJIH OT My3bIPEii, 3aXJIOMbIBA-
JOIIIMXCS TIOCJIE POCTa B BOJIHE pasrpys-
K1, KOTOpasi BOBHUKAET IPU OTPaXeHUH
BOJIHBI CKaTUsI OT CBOOOIHOW TOBEPX-

B cpaBHEHUU C LIK-
POKO M3BECTHBIMM MM-
IyJIbCHBIMM MCTOYHU-
KaMM CBeTa U BBICOKO-
KOT€pPEeHTHBIMY JIa3epa-
mu UTTJIDH nmeer 1e-
JIBLiA psiZL IOCTOMHCTB. B
HX YUCJIE:

—  BO3MOXHOCTb
MOJIy4eHs PaBHOMEP-
HO OCBEILEHHOIO pa-
Gouero moJisg 0e3 3ep-
HUCTOU CTPYKTYPBI
(cnexkn-¢oHa);

— OTCYTCTBHE Ha
paGouem Tmone aug-
PaKIMOHHBIX M300pa-
KEHUI OT LUEI WU
HOXa, MOCKOJIbKY OHH
IIPOCTPAHCTBEHHO HeE
COBMEIIEHBl U Pa3Mbl-
BalOT APYT Apyra;

HA TpeX JIMHAX BOJH (MCTOYHUK

\
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Puc.8. VnTepdeporpaMmbl 1Ia3MEHHOTO HIHYPA BLICOKOBOJILTHOrO MMITYILCHOTO Paspsiid, 3aperncTpUPOBAHHbBIE

— TpeXUBeTHbII MOMYNPOBOIHHKOBBII J1a3€P, 2); HA JUTHHE BOJHBI 3€1eHOr0 —
0,535 MM (6) u kpacHoro — 0,645 MKM (B) H3ydeHus (MCTOMHHMK — TI0JTYNPOBOJHMKOBBII J1asep)

:B)

— MeEHEee XECTKHue
TpeGOoBaHMSI K COOCHOMY IOJIOXKEHHUIO
WCTOYHMKA ¥ K TTOJIOKEHMIO eT0 1300pa-
XeHus 1o IIyouHe (Mpy IUPOKOM UC-
TOYHUKE BCEIA €CTh Iy4KH, 3aIOJIHSII0-
1I[¥ie aTIePTypPy ONTUYECKON CUCTEMBI);

— BO3MOXHOCTb Pa3eisiTb SHEPTUIO
CBETOBOJIOKOHHBIM KOJUIEKTOPOM T10
HECKOJIbKMM ONTUYECKUM KaHaJlaM C 3a-
JIAHHOW 3amepXKoil Giarogapst 60Jb-
LI0# M3JTyJaloLe IOBEPXHOCTH,

— TIpOCTOTa TIepeBojia ONTUYECKOM
CHUCTEMOIA TIPOCTPAHCTBEHHOTO pacrpe-
neJeHUs] U3IydeHusl, 3aJaHHOro reome-
TpUeil N3TyYaloluX IUIOMAn0K, B YII0-
BOE, 4TO IMO3BOJIsIET (POPMUPOBATH O/~
HOILIBETHBI! MM MHOTOLIBETHBIN CBETO-
BOI1 My4YOK 3aMaHHON KOH(MUTYpaLny;

— OJIHOBPEMEHHOE U3JIyYeHNE Ha He-
CKOJIbKMX UIMHAX BOJIH 3a CYET pasMe-
[IEHUs] Ha MWIIEHW PA3JIMYHBIX TOTY-
MIPOBOIHUKOBBIX KPUCTAJLIIOB]

— MaJible 3HaYeHUsI BpEMEHU U3JTyye-
HUS (lO'gc) 1 BpEMEHU 3aJIePXKKU (MeHee
0,5'10'6c) UMITyJIbCca CBETa IO OTHOILIE-
HUIO K YIPABISIIOLIEMY HMITYJIBCY, YTO
[TO3BOJISIET UCCIIEIOBATh ITPOLIECChHI, MPO-

[IeCCOB Ha OAJTMCTUYECKOW U ra3o[ArHa-
Muueckoii yeraHoskax (puc. 3) [10]. Lt
CpaBHEHMsI WCIIOJIb30BANCA PYOUHOBBIN
nasep OI'M-20 ¢ sHepruei 1,2 JIX B nM-
myJibce JmuTebHOCThI0 120 He. basim-
cTHUecKast yCTaHOBKa MMesa Indpakiin-
OHHBII1 UHTEP(HEPOMETP C Pa3MEpPOM T10-
751 200x300 mM. Kak BUIHO M3 pUCYHKA,
TIPY UCTIOJIB30BaHNY PYOMHOBOTO JIa3epa
TOJI0CHI TIEpel 0OBEKTOM CIMBAIOTCH, TAK
KaK WX TOIEpPeYHbIil pa3Mep CpaBHUM C
HEOIHOPOIHOCThIO,  OOYCIOBJIEHHO
crniekin-a3ddekrom. MHTEpdeporpamma,
rosydeHHas ¢ momotuipio MIUJIOH, ot-
JIMYAETCS] BHICOKMM KOHTPACTOM, Ha Heil
[TOJTHOCTBIO OTCYTCTBYET CIEKII-CTPYKTY-
pa. AHaJOTMYHasi IO Ka4eCTBY nHTepde-
porpamma ToJlydeHa W TMpH MCCIIENoBa-
HUM IMHAMUKY IBAXKEHMS TeJa CIOXKHON
(opmbl. Upe3BbuaiiHO BbICOKAs yAapo-
u BuopornpouHocTs UTTJIDH mossosiia
3aperucTpUpOBaTh MPOLIECC Pa3pyLICHNUS
TIperpajibl CHAPSIIOM, JIETSIINM CO CKO-
poctbio 900 M/c (puc. 4), u coTorpadu-
poBaTh €ro MOJET BCEro B ISITH METPax OT
MywK# (puc.S).

noctu xupkoctn (puc.7). CkopocTh
yIapHOil BOJHBI paBHa 1,5 MKM/4 (1500
M/C), BpeMsl XU3HH My3bIPbKOB — OKO-
70 1 mMkc. T1o JaHHBIM KOMITbIOTEPHOM
00paboTKM CHUMKA, aMIUIUTYAa U UTH-
TeJIbHOCTD YIAPHBIX BOJIH OT IMy3bIPbKOB
Ha (base 3axJIOTMbIBaHKsI (CBETJIbIC KOJIb-
11a) MpM NMPOCTPAHCTBEHHOM MPOTSXKEH-
Hocth Okosio 20 MKM COCTaBJISIIOT OT
1000 mo 3000 armocdep u npumepHo 20
HC COOTBETCTBEHHO.

B0O3MOXXHOCTb OHOBPEMEHHO T'€HE-
pUpoBaTh M3IyYeHHE HAa HECKOJIBKHX
JJIMHAX BOJIH JIeJaeT IepPCIeKTUBHBIM
npuMeHeHne npubopa ist uccieaoBa-
HUSI TUIa3MEHHBIX TTPOLIECCOB B BBICOKO-
BOJIBTHBIX MMITYJILCHBIX paspsiaax (puc.
8). B skcrepMMeHTe ISl PErMCTpaLyu
MICKPOBOTO pa3psiia MEXJy IIapOBbIMU
snekTponamu auamerpom 3 u 0,3 cM, OT-
CTOSIIIMMU JPYr OT apyra Ha 6—8 cM,
MCTIOJIB30BAINA TPEXITMHHOBOJHOBBIN
nasep 1 untepdepomerp Maxa-Llanze-
pa ¢ QuaMeTpoM pabovero nosus 200 MM.
NTIJIDH 3amyckaicsi CHHXPOHHO € 10-
nJadeil Ha IIApOBBbIE 2JIEKTPOIbl HUM-

“3NEKTPOHUKA: Hayka, TexHonorus, Buanec” 3-4/98
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1 [UTS TTOJTy -
[CTBUSI IBYX
Bblii, KOHU-
00TeKaHUU
UM MOIHYT-
NP CBEPX-
a, pacrosio-
uc.6). Taso-
SHT TIPOBO-
yOe mpu un-
OJITHOM [1aB-
\HOBKI P=
ype 273 K.
auuu o0Te-
BbIM TOTO-
ol ipudop

TPAHCTBEH-
e UITJIDH
BTOPUYHBIX
3axXJI0TbIBA-
HE pasrpys-
OTpaXXeHUU
Ol MoBepXx-

- CkopocTh
ikM/a (1500
KOB — OKO-
MIOTEPHOM
Tyia U JUTi-
' [y3BIPHKOB
>TITbIE KOJTb-
TIPOTSDKEH-
TAaBJISIOT OT
pumepHo 20

[EHHO TeHe-
HECKOJIBKHX
MEKTHBHBIM
HCCIIenoBa-
B B BBICOKO-
psiiax (puc.
erUCTpaIK
IIAPOBBIMU
10,3 cMm, oT-
Ha 6—8 cwM,
OBOJIHOBBIiA
axa-1lanme-
onst 200 MM.
OHHO C I10-
POIbI MM~

3Hec” 3-4/98

MYyJbCHOTO HAMPSIKEHUsST aMILIUTYL0M
200—250 kB. MHTepdheporpaMmbl peru-
CTPUPOBAIMCh B OCHOBHOU (Ha Tpex
JUIMHAX BOJIH) U JOTIOJHWUTEIbHOM (Ha
JummHax 0,535 u 0,645 MKM) BETBSIX UH-
tepdepomerpa. MHaTepdeporpamma, mo-
JIy4eHHasi B OCHOBHOIi BeTBU MHTEP(E-
POMETPA, aXPOMaTU3UPOBAHA, YTO [103-
BOJIMJIO OMNPEIENUTh CMEIIEHKE I10JI0C
Ha LWINHIPUYECKON yHapHOW BOJIHE.
Hutepdeporpammpbl Ha omHON U3 Tpex
JUIMH BOJIH MCTIOJIb30BAIM LTSI ONpe/ie-
JIEHNS] KOHLEHTPALMKM B3JIEKTPOHOB I10
ocu paspsina [11].

[poBeneHHbIe 3KCHIEPUMEHTEHI yOe-
JIUTEIBHO [OKA3bIBAIOT BO3MOXHOCTH
npumenenus UIJIBH mis uccnenosa-
HUI B OAJUTMCTUKE, TMAPO- U ra30QMHA-
MuKe, riasme. [pubop nepcnekTuBeH
JUISL PELLEHUSI MHOTUX 3a/1a4: TEJIEBU3U-
OHHOTO HabJIoleHNsT 0OBEKTOB C IPO-
CTPAHCTBEHHO-BPEMEHHOM CeJleKLIMeli B
PaccenBalOIMX BO3MYIIHBIX M BOIHBIX
Cpe/ax; MPUMEHEHUs] B CUCTEMAaxX 3KO-
JIOTUYECKOTO KOHTPOJISI BO3AYIIHOTO
GacceifHa 1myTeM 30HIMPOBAHUS aTMO-
cepbl KOPOTKMMK UMITYJIbCAMU HA He-
CKOJIBKMX JUIMHAX BOJIH OJIHOBPEMEHHO;
B MOOMJIBHBIX CHCTEMaX BO3AYLIHON U
MOPCKO¥ HaBHUTallMK, KypcoyKasaTesei
MasiyKoBoro tuma (6maromapsi hopmu-
POBAHUIO MHOTOLIBETHOTO CBETOBOTO
My4yka 3aAaHHOW MPOCTPAHCTBEHHOM
KoH(purypauun). Bosbiioro sddexra
or npumeHeHusi UITJIDH MoxHO oxu-
JaTh IMpU SKCIEPUMEHTANbHOM 10pa-

0OTKE KOHCTPYKIMIA U PEXXKUMOB PabOThI
ra3oTypOMHHBIX JBUTaTeleil a’poKOC-
MUYECKOW TEXHUKH HOBOTO ITOKOJIEHUSI.

[yt Gosee onepaTMBHOM BU3yaan3a-
LA U O0pabOTKM Pe3yJIBTaTOB DKCIIE-
puMeHTOB Ha 6a3e UTTJIDH norpebyer-
Cs CO3[1aTh KOMIbIOTEPU30BAHHBIN Te-
JIEBU3MOHHBIN KOMILIEKC C UCIIOJIb30Ba-
Huem [13C-dopmuposarens curnama
n300paxkeHus] WM BUIUKOHA HOBOTO
MOKOJIEHUSI U MHOTOMYYKOBOIO KHHE-
cKoma ¢ paspeuieHueMm 0ojiee 2500
CTPOK. Pa3pelleHre Takoro KOMIuIeKca
— He XyXe 4eM (OTOIUIeHKH, a orepa-
TUBHasi KOMIIbIOTEpHas 0OpaboTKa cy-
IIIECTBEHHO COKPATUT BPeMsI 3KCIIEpH-
MEHTA, TMOBBICUB TOYHOCTh U CKOPOCThb
MCCIENOBAaHUN HAa OaNTMCTUYECKUX U
ra3ofMHaAMUYECKUX ycTaHOBKaxX. HoBbie
MEPCIIEKTUBBI OTKPBIBAET TPUOOP U B
(pyHIaMEHTANbHBIX UCCIEN0BAHMUSX, TIO-
3BOJIsASL OTKA3aThCsl OT MPUMEHEHUS CII0-
JKHBIX MMITYJIbCHBIX Ta30BbIX U IPYTHX
J1a3epOB CO CMELUATbHBIMU YCTPOMRCTBA-
MU CUHXPOHHU3AIMU W BBIIEICHUS
BCIIBIIIIEK.
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Kanpunarckas mucceprarms. — M., 1988.

10. Tonbuenko A.H., Tnaroaes A.H.,
WBanos B.®., Menae H.II., Oauxos
N.M., Herpymenko }0.B. Onrtuyeckue
HCCIIEOBaHUSI OBICTPOIPOTEKAIOLLIUX
IPOLECCOB C MCTIONb30BAHUEM TIOJIY-
NIPOBOJHUKOBOTO Jia3epa C 3JIEKTPOH-
HOM Hakaukoil. — M3mepurenbHas Tex-
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11. JuarHocTuka ruia3mMbl. — M.:
Mup, 1967.

OJINXOB Wrops MuxaiinoBny. KaHamnar TeXHUUECKUX HayK, BEAYILMIL Hay4yHblii cotpyaHuK HUW “Ilnatan”. 3akoHuymn Ta-
FaHPOTCKUI PaiMOTEXHUIECKUI MHCTUTYT B 1962 romy. ABTOp 60see 60 HaydHBIX TyOnuKauuii. OCHOBHBIE Harpas-
JICHUS HAyYHO-MCCIIE0BATENBCKOM IeATEIbHOCTH: pa3paboTku B o61acti CBY-TeXHUKM, TOMyTPOBOLHMKOBBIX Jia-
3EPHBIX PUOOPOB M CHCTEM Ha MX OCHOBe. HecKoJIbKo pa3paboToK aBTOpa OTMEUEHBI 30JI0THIMK MEAATSIMU 1 M-
JioMamu BeemupHoro canoHa n3obperenuii “Bproccenb-DBpuka”.

Mbl imeem B BUAY MMNynbCHbIE NONYNPOBOAHUKOBLIE fla3epbl C 31eKTPOHHON HaKa4YKoM,
CTaTbl0 O KOTOPbIX Bbl TOJIBKO 4TO npo4utanu. OcobeHHocTu UMJSH B popmuposannm
MHOrOUBETHOro CBETOBOro sy4a 3afaHHOW MPOCTPAHCTBEHHOW KOHUrypauum wu

TEXHOJIOTMYHOCTb pa3paboTkn oGecneynsiu BO3MOXHOCTb CO3AaHUS Ha WX OCHOBE
ONTUYECKUX HaBUTaLMOHHbIX YCTPOMCTB 0e30MacHOro CyAoOBOXAEHUS U Mocagkuv
feTatenbHbIX annapartoB. UX MUPOBOI TEXHUYECKUIA YPOBEHb NMOATBEPXAEH naTeHTamMmm
P®, 3onoTeiMn Mmeganammu BceMupHoro canoHa nsobpetennii “Bploccens-38puka’97” n
MexayHapogHoi BbicTaBku mn3obGpetenuin B Xenese (1998 roa). OT BCei AyLwn
nosapaensieM paspaboTYMKOB C OYEepPenHOW Harpapon M XXenaem UM AanbHenwmnx

TBOpPYEeCKuUx ypay.

CTaTbio O HOBbIX HaBUrauUMOHHbLIX YCTPOWCTBAX pepakuus
npeanonaraer ony6iMKoBaTh B OA4HOM U3 GRMXanLLMX HOMEpPOB.

“ONEKTPOHWKA: Hayka, TexHonorus, BuaHec” 3-4/98
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