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Onucaso yCTPOMCTBO [JIA WCCJENOBAaHUSA HAHOIIIEPOXOBATOCTEH IIOJIOMKEK ITy-
TEM aHAJIN3a TPOBOAVMOCTHU JIEBUTHUPYIOMINX 3JI€KTPOHOB HAJ IJIEHKOH KHUAKO-
T'0 TeJIs B 3aBUCUMOCTH OT €€ TOJIIITUHEI. ¥ CTPOMCTBO IpeAcTaBIAeT cob0il Ka-
MepY AJIS CBEePXTEKYUero rejius 1 U3MEePUTEIbHYI0 AUYeHKY ¢ IOAJ0KKOM, ropHu-
30HTAJILHO PACIIOJIO}KEeHHOM Haj M3MePUTEeJIbHBIMU 3JIEKTPOJAaMU, KOTODHIE B
BEPTUKAJIHLHOM HAIIPaBJICHUM IIEPEMEIAIOTCS C IIOMOIIBIO 3JIEKTPOMEXaHUUe-
ckoii Taru. [lo xapakTepucTUKaM IIepeHOCa 3JIEKTPOHOB NMEETCA BOBMOYKHOCTh
UAeHTU(GUITTPOBATH HAHOIIIEPOXOBATOCTHA PA3MEPOM OT eITUHUIT AHTCTPEMOB IIPU
HEeHACHIIeHHOH TeJIneBoil IIéHKe 0 10? HM IIpH HaCBIIIeHHOMH IISHKe TeJIN.

OmucaHo MPUCTPi# AJMA AOCTiMMKEeHHS HAHOIIEPCTKOCTel MiAKJIAAOK MIIAXOM
aHaJi3W IIPOBIAHOCTY €JIEKTPOHIB, IO JIEBITYIOTHh HAJ ILJIIBKOIO PiKOTO TeJIiio,
3aJIesKHO Bif il ToBmmHM. [IprcTpiii € Kameporo AJid HaAILJINHHOTO TeJTito 1 BuMi-
PIOBAJIBHOI0O KOMiPKOIO 3 IIiIKJIAAKO0I0, TOPU30HTAJILHO PO3TAIIIOBAHOIO HAJ BU-
MipIOBAJILHUMHU €JIeKTPOJIaMU, SKi Y BePTUKAJILHOMY HAIIPAMKY II€PEMIiIyIOTh-
cs 3a JOIIOMOTI0I0 eJIEKTPOMEXAaHIUYHOro TArY. 3a XapaKTepUCTUKAMU IePEHOCY
€JIEKTPOHIB € MOYKJIUBICTh iTeHTU(iKyBaTU HAHOIIIEPCTKOCTi pO3MipoM Bif oxui-
muns OHI'IITPeMiB (IpU HeHacHueHil resrifiosiit mrisni) o 102 Em (1pu Hacude-
Hill muTiBIIi reJriro).

The device for study of nanoroughness of substrates by the analysis of conduc-
tivity of electrons levitating above a helium film as a function of film thickness
is described. The device contains the chamber for superfluid helium and a
measuring cell with substrate horizontally positioned above measuring elec-
trodes, which are moved in a vertical direction by electromechanical draught.
Using measured electron-transport characteristics, one can identify nano-
roughness from angstrom range (for an unsaturated helium film) to 10? na-
nometers (for a saturated helium film).

KiaroueBnie cioBa: XUIKUI I'ejinil, IOBEPXHOCTHBINA 9JI€KTPOH, IIPOBOANMOCTD
HUB3KOPa3MEePHbBIX CHCTEM.
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AmHanna KadyecTBa IIOBEPXHOCTHU HOJIOMKEK MMeeT 00JbIIIoe 3HAUEHNE B
HAHOTEeXHOJIOTUU, B YACTHOCTH, AJIA IIPUMEeHEHUs ee MPOJIYyKTOB B HAHO-
anexkTpoHuKe [1]. CymiecTByeT psa HAHOMETPUYECKUX U CIEKTPOCKO-
MUYEeCKUX METOMOB Takoro aHaamsa. Cpeam Hux Hambojee M3BECTHHI
KaK TYHHeJbHAasA MUKPOCKOIINA, AaTOMHO-CUJIOBAA MUKPOCKOIINA, (ha30-
BO-uHTep(hePeHITNOHHBINA MeTon. KauecTBO mHTEP(MEHCHBIX TPAHUIL MO-
JKeT OBITH OIIpeieIeHO, B YACTHOCTH, 110 TPAHCIIOPTHBIM XapaKTEPUCTH-
KaM HOCHUTeJIell B 00pasiie Ha IpPaHuIle CJIOEB MM I'PAHUIlE PA3TIUYHBIX
BEIIECTB. ITO OTHOCUTCS, IIPEKJe BCETO, K MHBEPCUOHHBIM U aKKYyMY-
JSIITAOHHBIM CJIOSM U TeTepocTPYKTypaM. MHTEpEeCHBIM JOMOJTHEHNEM K
TaKOTO pOJia CHUCTeMaM SIBJISIOTCSA JIEBUTUPYIOIINE 3JeKTPOHBI HaJ Te-
JueM Opu HU3KuX Temueparypax [2, 3]. Cioii JeBUTHDPYIOIIUX JJIEK-
TPOHOB B OTJIMYME OT dJEKTPOHHBLIX CJIOEB B TBEPAOTEJILHBIX 0OpasIiax
dopmMupyeTca B HETITYOOKOHM MOTEHIIMAIBLHOMN AMe Hal IUIJIEKTPUKOM C
HU3KOU AM3JIEKTPUYECKON IPOHUIlaeMOCThI0. [[BymMepHasd 3JeKTPOHHAA
IiasMa JIOKAJN3yeTcs Ha 3HAUUTETbHOM PACCTOAHUU OT IIOBEPXHOCTH,
CYIIIECTBEHHO IIPEBBIIIAIOIIEM MEYKATOMHBIE PACCTOSHUSA B BEIECTBE.
OJIEKTPOHEI B CJI0€ XapaKTepPU3yIOTCA MaKCBEJJIOBCKUM pacupeneaeHm-
€M TI0 CKOpPOCTAM U OOJBIIMAHOBCKMM pacHpeleeHNEeM II0 YPOBHAM
9HEPruU B IOTEHIINAJILHOU AMe.

ITomumo renmusa, momoOHBIE 3JI€KTPOHHBIE CHCTEMBI MOT'YT CYIIIECTBO-
BaThb HAJ AUDJIEKTPUKAMHN C HU3KON HPOHUIIAEMOCTBHIO, TAKUMHU KakK
SKUIKUHA 1 TBEPIBIN HEOH, BOIOPOI U PAL IPYTUX KPUOTEHHBIX BEIIIECTB.
Ho mpeanbHON IMOOI0MKOMN OJISI JIEBUTHUPYIOMIUX BJEKTPOHOB CJIYIKHUT
IIOBEPXHOCTh CBEPXTEKYUEro rejusa. BOPOBCKUIT paguyc 3JeKTPOHA B
9TOM cJaydae cocTaBasgeT = 10HM, 5JeKTPOHHBIA sSHEPreTUUeCKUHN
CIeKTp uMeeT Bup E = Q’R /n® c sHeprueil 9JeKTPOHA HA OCHOBHOM
ypoBHe okoJio 8 K. 3mecy @ = (¢ —1) /[4(e +1)] — mapameTrp, XapaxTe-
pusyromuii cuiasl nsobpaskenus, R =me' /(2h°) — nocrosunas Pux-
Oepra (13,6 sB) u {n} — paAx HaTypaJbHLIX UKceJ. Peanusanusa sjeK-
TPOHHO¥ IJIa3Mbl HAJ TeJIMeM W M3MepeH’e TPAHCIIOPTa HOCUTeJell B
Hell OTHOCUTEJIBHO IPOCTHI: B MOJIE MEXKAY IIJaCTUHAMHU IIJIOCKOTO KOH-
JIeHcaTopa, YaCTUYHO 3aIl0JTHEHHOTO JU3JEKTPUKOM (IIOIJI0KKOIT), CBO-
00 HBIE BJIEKTPOHBI SDMUTHUPYIOTCA OT MCTOUHMNKA HA IIOBEPXHOCTD IIJIE€H-
KM, TOKpBIBaoIell auaaekTpuk. OgHa U3 IJIaCTUH KOHIeHcaTopa sB-
JSeTCA COCTABHOM, MEXKIY YaCTIMM KOTOPOW IO eMKOCTHO-CBS3aHHOU
MeTOVKe U3MepAeTcA KOHJAKTaHC 3JIeKTPOHHOTO cJiosd [4].

IlTepoxoBaTOCTh MOBEPXHOCTU CO CBEPXTEKYyUYel MJEHKON rejinsd Ha
MOIJIOKKE CYIIECTBEHHO BJIMSET HA ITPOBOAMMOCTH JIEBUTHUPYIOIIUX
a2aeKTpoHOB. IlepBrie cucremarunueckue CBUY-usmepeHus IPOBOAMMO-
CTU DJIEKTPOHOB HAJ ILJIEHKAMH! PAl3JIMYHOU TOJIIITUHBLI HA CUTAJJIOBOI
MOIJIOKKEe BBINOJIHEHBI B pabote [5]. TeopeTuuecKku BOMPOC BIAMSIHUS
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IIIePOX0BATOCTEN MOMJIOKKY Ha IIePEeHOC HOCUTEJel Haj IMJIeHKaMHU Te-
Jaus paccMatpuBajyica B pabore [6]. IIpu comsamMepuMOCTH TOJIIUHEI
CBepPXTeKydyel IreJineBOH IIJIEHKHY Ha IMOMIJIOKKe 1 3(P(PeKTUBHOTO pasmMe-
pa LIepox0oBaTOCTU, MOTYT Pa3BUBATHCA TEPMOAKTUBAIMOHHLIE U IIEP-
KOJIAMMOHHBIE 3(h(heKTHI B IpoIleccax MepeHoca 3apana.

Pesyabrarhel, mosyueHHBIE B 9KCIEPUMEHTaX, MHTEPIIPETUPYIOTCA Ha
ocHOBe Teopuu [6], B KOTOPOIi B GOIBIIMAHOBCKOM IIPUOIMIKEHUN YUTEHO
paccerBaHMe 3JIEKTPOHOB HA HEOTHOPOTHOCTAX MHOIJIOKKU. BemrmuwHa
9 (PeKTUBHON IITPOBOAMMOCTH IIPM TEPMOAKTHBAIIMOHHOM MeXaHN3Me
nepeHoca 3apsa MOKeT OBITh OoIpeneseHa Kak o* = o,e ™", rme 6, —
IIPOBOAMMOCTE 3JIEKTPOHOB HAJ CBEPXTEKYYHM TejineM, OrpaHuYeHHasd
WX B3aMMOJEMCTBUEM C ATOMAaMU TeJInA B IIape U PUNILIoOHaMu (KBaHTO-
BAHHBIMU KOJICOAHUAMHU ITOBEPXHOCTH CBEPXTEKYydero reiams), m A —
SHEPTUsA TepMoaKTHBalnuu. VM3 ompenensaeMbIX B SKCIEPUMEHTe 3HaUe-
HUU TPOBOAMMOCTHU U TEOPETUUECKUX BHAUEHUI G, MOKHO HaliTu A, a us
KBaHTOBOT'O COOTHOIIIEHUSA HeolpeaeeHHocTel ['efisenOepra oljeHnBaeT-
cs XapaKTepHoe BpeMs pejakcanuu Hocuresei. IIpu ycioBuu mmpeBbIIie-
HUSA Ae OpOIJIeBCKOM AJMHON BOJIHEI JIEKTPOHA PACCTOSHUA MEKIY He-
OTHOPOJHOCTSIMH IIOAJOMKKY MOKHO OIIPEIeJINTL Pa3Mep IIIepPoX0BaTOCTHU
a = hl(mA)™"/?. TyHHeIUpOBaHNe BJIEKTPOHOB Uepe3 IIOTeHIHAIbHEIe 6a-
PBEPBI B HEOMHOPOAHONM KBAa3WOSHOMEPHOI 3JIEKTPOHHOM CHCTEeMe Haj
reJeM 9KCIIePUMEeHTAJIbHO U3yYanch B [7].

TonKHEL IIEHOK CBEPXTEKYUero reJiusl ONPeesoTes: I TOHKUX
mienox (d mensie 600 A) kax d =d, / H* (d, = 2,88-10° cm*® — kon-
craHTa, onpenessemas Bau sep BaasbcoBckuMm morennumasnom [12]), a
IUIS MAcCWBHBIX ILUIEHOK — d =d, / H' (rae dy = 2,9-107° cv™* [13]).
Paccrosuue H Me:KIy YPOBHEM MaCCHUBHOTO T'eJIUs B AUEHKe U MOIJI0MK-
KOIi, Ha KOTOPOM HaXOOWTCS MJEHKAa, 3aJaeTcsd HAIyCKOM PacueTHOTO
KOJITYeCTBa ra3000pa3HOro reind B FepMEeTHUHYIO KaMepy ¢ sueiikoii. B
pabore [8] ypoBeHD Iresivs IO AYEHKON N3MEeHJIN IOCPEICTBOM BBITEC-
HEeHUSA OIIpeIesIeHHOTO KOJUUYEeCTBa TeJus u3 cBOOOTHOrO o0beMa, Mce-
MOJIbL3Ysl CUJIBb(POHHYIO ra30-KUIKOCTHYIO cuctemMy. CiaeniyeT OTMETUTH
VHEPIIMOHHOCTD MCCJIETOBAHUN U HapyIleHre TEIJIOBOTO OajaHca B BhI-
IIeIIPUBEIEHHELIX IIPOIleypaX YCTAHOBKHM YPOBHSA, KOTOPhIE HE IT03BO-
JISIJIV OTIePATHUBHO BBLIMOJHATH MCCJAeTOBAHNA 3aBUCUMOCTHY TPAHCIIOPTA
SJIEKTPOHOB OT TOJIITUHEI IIJIeHKH.

Ilensio HacTosAleir paboThl ABJIAETCA IPEIJIOMKEHNEe CXeMbl YCTPOIi-
CTBAa M METOAWKU [AJId OIpelesieHUs pPasMepoB HAHOIIIEPOXOBATOCTEI,
XapaKTepHbBIX IJd MOAJ0KKU. IIpomenypa 3akJouaeTcsa B U3MepeHU N’
MIPOBOJMMOCTH JIEBUTHUPYIOIINX JIEKTPOHOB HAaJl CBEPXTeKyuell IIJIeH-
KOI reJind NPU M3MEHEHUNU ee TOJIIUHBI U B UAeHTU(PUKAIIUN HEOTHO-
POAHOCTEI 110 MOJIyUYeHHOM 3aBUCUMOCTH.

IIpenmnaraemoe ycTpoicTBO OCHOBAHO Ha BO3MOYKHOCTH BEPTUKAJIBHO
mepeMeIraTh U3MepPAeMYI0 SYeHKY OTHOCUTENLHO TeJMeBOM BaHHBI.
fAdelika COmEP:KUT TOPH30HTAJBHO PACIIOJIOKEHHbIEe M3MePUTEJbHBIE
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SJIeKTPOALI, HAJ KOTOPBIMU HAXOMUTCA HCCIeAyeMbIii o0pasell B BUIe
miaacTuHbl. Tak Kak O0KOBBIE TIOBEPXHOCTH U3MEPUTENbLHON AUeliKy OT-
KPBIThI, CBePXTEKYUYHN IeJinuii IoJ JelicTBre KalLIAPHBIX CUJI 3aTeKa-
eT Ha MOIJIOMKKY, o0pasys IIJIEHKY Ha ee IIOBEepXHOCTHU. VaMeHeHUe
TOJMINHBI IIJIEHKU IPU IIepeMelleHnn AYeHKY HajJ TOBePXHOCThIO KU -
KOCTHU OCYIIeCTBJISIETCS IIOCPEACTBOM 9JIeKTPOMEXaHUUEeCKOM TATHU.
CxemMaTHYeCKUi IpuMep YCTPOicTBA 1300paskeH Ha puc. 1, a. Ycerpoii-
CTBO HAXOAUTCSA B BaKyyMHUpyeMoit Kamepe I ¢ THOM KaMepbl 2, CoequHse-
MBIX Yepes MHANEBOe YILIOTHEHNE MOCPeACTBOM (DJIAHIIEBOTO COEIUHEHMU
3. B BepxHeil yacTu KaMephl 3aKpeIljieHa HeIloABIKHAA KaTyIrka 4, BHyT-
PU KOTOPO# HaXOAUTCA IOABMMKHAA KaTyIlKa 5. KaTyIKky coeIMHEeHbI I10-
cJIeJOoBaTeIbHO 1 3allUTAHBI OT OQHOTO IPOrPAMMUPYEMOT'0 BHEIITHEro MC-
TouHHKa ToKa. Obe KaTyIIKU SKPaHHPOBAHBI CBEPXIIPOBOAAIIUM KOXKY-
xoM 6. ITocpencTBOM TOHKOM KBapIleBOil HUTH 7 IMOABUMKHAA KATYIIIKA CO-
eMHEeHA C IeHTPOM M3MEePUTENTbHOUN sueiiku 8 (puc. 2). Hanpaskenusa u
CUTHAJ Ha KaTYIIIKY U AYefKy IIOJal0TCA uepe3 BaKyyMUPOBAHHEIN 9JIeK-
TpudyecKuii pasbeM 9. CKoIb3dIad KOHTaKTHaA cucreMa 10, pasMerreH-
Has B BepXHeH YacTH BHYTPU HEIIOABMKHON KaTYIITKY, 9JIeKTPUUECKH CBA-
3bIBAeT PasbeM U AUEHKY, COeIMHEeHHYIO IIOCPEACTBOM JKI'yTa TOHKHUX IIPO-
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Puc. 1. YcrpoiicTBa [j151 UCCIeI0OBaHUA HAHOIIIEPOXOBATOCTEMH MOMI0KeK: (a) 1
— BaKyyMHas Kamepa, 2 — THO KaMepkhl, 3 — (IaHIleBoe coefuHeHne, 4 — He-
MOABMIKHAA KAaTYIIIKa, BHYTPU KOTOPOH HAXOAWTCS MOABMIKHAS KaTyIiKa (5), 6
— CBEPXMPOBOAAIINNA KOXKYX, 7 — TOHKAas HUTHL (U3 KeBJjapa), 8§ — M3MepH-
TenbHaAs suYelika, 9 — BaKyyYMUPOBAHHBINA JJIEKTPUUYECKUN pasbeMm, 10 —
CKOJIL3AINAA KOHTAKTHAA CUCTeMAa, pasMeIlleHHaA B BepXHell YacTu BHYTPHU He-
TMOABMKHOI KaTYIIIKM, SJIEKTPUUECKU CBA3LIBAIOIIAA PAshbeM U AUEeHKY, COemu-
HEHHYIO C CHCTeMOM IOCPEACTBOM JKI'yTa TOHKUX IPOBOIHUKOB; (0) 1 — BaKy-
yMHasA Kamepa, 2 — JHO KaMepbl, 3 — (hIaHIeBoe coequHeHre, 4 — HemoaABIK-
HadA KaTyIIKa, b — NOABMIKHAA KaTyIlIKa, 6 — maMepurejabHas sdeiika, 7 —
KOAKCUAJbHBIA ypOBHEMEpP-TOJKATeIb, 8 — 3SJIeKTpUUYECKUi pasbeMm, 9 —
CKOJIb3AIIAasA KOHTAKTHAs cucTeMa ¢ aeMirepom, 10 — Kanuisap samoJTHeHu .
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Puc. 2. fueiika ni1s MccaemOBaHWSA HAHOIIEPOXOBATOCTEH MOAJIOMKEK: I —
JIEeKTPOAbI, 2 — 3a3eMJIEHHBIN DJIEKTPOX, 3 — KUIAKUI reiauit, 4 — MoBepX-
HOCTHBIH 9JIEKTPOHBI, 5§ — HEHUJOHOBAas HUTh, 6 — MPUKUMAIOIINI dJIEKTPOX, 7
— OXPAaHHLIH 3JIEKTPOSI.

BOOHUKOB uepes3 KoHTaKTHYIO cuctemy 10. Kornraxkraas cucrema 10 ciy-
JKUT OJHOBPEMEHHO 1 MeMI(pUPYIOIIUM YCTPOMCTBOM IIPU HEePEeMEeIeHNN
MOABYMIKHOU KaTymiku. [Ipu momave Ha KaTyIIKYU IIUTAIOIIETO TOKA HEIOo-
IBUIKHAS KaTYIIKa BTATUBAET BHYTPH ce0A MOABMIKHYIO KATYIIKY, ITOITSI-
TuBas BBEPX HAJ reJineM aueiiky ¢ obpasimom. CMm. Tak:xe puc. 1, 0.

B KauecTBe TArOoBOr0 MexaHM3Ma MOTYT OBITH IIPMUMEHEHBI JIEMEHTBI
JUHENHOro ABUTaTesA, u3 padorsl [9]. Pabora mexanmama ocHOBaHa Ha
addexTe MelicHepa, rie BHEIITHee MAarHUTHOE II0JIe€ COJIEHOUAA B3auMO-
IEeMCTBYET ¢ I10JIeM, HaBEJJeHHBIM B CBEPXIPOBOIAINIEM MUJIUHApPe. W3-
MepUTeJbHAA CHUCTEMAa M PacueT XapaKTEePUCTUK IEKTPOHHOTO TPaHC-
opTa aHAJIOTUYHBI IPUMeHeHHBIM B paboTe [7]. [laa IOBBIIIEHUS UYyB-
CTBUTEJBHOCTH YCTPOWCTBA MOTYT OBITH MCIIOJB30BaHA KBa3mMOJHOMED-
Has CHUCTeMa IIOBEPXHOCTHBIX 3JeKTpoHOB. Ilpm sToM wuccmemyemast
MOIJIOXKKA B BUJE TOHKOU IJIACTUHKM IIOMEIaeTcsa Ha TpoUJIUPOBaH-
HYIO CTPYKTYPY, HAIPUMEDP, BLINOJHEHHYIO B BUJe PALA AUIJIEKTpUUe-
CKHUX CBETOBOJIOB.

IIpumepsl 3aBHCUMOCTH ITOABUMKHOCTY ITIOBEPXHOCTHBIX 3JE€KTPOHOB
OT TOJIIIIUHBI TeJINeBOUN IJIEHKHU IJIS PA3IMYHBIX IOIJIOMKEK 13 paborT
[10, 11] mokasaHb! HaA puc. 3.

B sakamoueHue ciaemyeT oTMeTHTh, UTO B JaHHOH pabdoTe mpHBeAeHA
MOJIeJIb U YCTPOMCTBO AJIA OIeHKU KaueCTBa ITOBEPXHOCTH IIOAJIOMKEK Ha
OCHOBE CKAaHMPOBAHUS IIOBEPXHOCTHBIMHU djeKTpoHamu. IllepoxoBa-
TOCTBH IOBEPXHOCTH 00pasIia CYIIIeCTBEeHHO BIAUAET HA IPOBOAUMOCTD Jie-
BUTHUPYIONINX 3JeKTPOHOB HAJ ILJIEHKON CBEPXTEKYyUYero rejus Ha 00-
pasiie. Ilo KpyTusHe U XapakTepy 3aBUCHUMOCTU IPOBOAMMOCTHU 3JIEK-
TPOHOB OT TOJIIIMHBI IIJIEHKN IPU (PUKCUPOBAHHOU TeMIepaType ompe-
IeJisgeTcs SHEPTUs TEPMOAKTHUBAIIUU B CIydyae aKTHBAIIMOHHOTO MeXa-
HHU3Ma IIPOBOJMMOCTU ITYTEM COIIOCTABJIEHUS C TEOPUEM, PacCMOTPEH-
HOU B pabore [6], 1 xapaKTepHBII pa3Mep IIePOX0OBATOCTH HA IIOBEPXHO-
ctu. Ilpu aTOM MOKHO MAEHTUGUIIMPOBATL pasdMep HAHOIIEPOXOBATO-
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Puc. 3. 3aBUCHMMOCTH TPAHCIOPTA JEBUTUPYIOIIUX 3JIEKTPOHOB OT TOJIIWHBI
IJIEHKY Ha MOIJIOKKaX: (a) 3aBUCUMOCTD ITOABUIKHOCTY IJIS CUTAJIJIOBOM IOJ-
JIOXKKH, (6) 3aBHCHMOCTH HOJBHKHOCTH JIEKTPOHOB OT d 2 JIf PAKA HOI0MXKEK
(BKJIIOUadA manHbie us[5, 10, 11]).

creii oT moseit HaHOMeTpa Ko 10% HM.

IIpennosxeHa cxema yCTPOMCTBA JJIs MCCJAETOBAHUA HAHOIIIEPOXOBA-
TOCTEH IIyTeM aHajin3a W3MEHEHUU IIPOBOAMMOCTU JIEBUTHPYIOIIIUX
9JIEKTPOHOB HAaJ ILJIEHKOU C M3MEeHEeHHWEeM €€ TOJIIUHBI. ¥ CTPONCTBO
mpeAcTaBJAgeT co00il KaMepy OJisl CBEPXTEKYUYero rejind U N3MepUuTeIb-
HYIO AYEHKY ¢ TOPM30HTAJIBHO PACIIOJOKEHHOU HAIl M3MEPUTEIbHBIMU
3JIEeKTPOIaMU IIOAJOMKKOI, KOTOPhIE B BEPTUKAJIbHOM HAIIPaBIEHUN II€-
peMeIaTca ¢ IOMOIIBIO dJIEKTpoMexXaHuUecKoi Taru. [IpenmoxxenHoe
YCTPOMCTBO MO3BOJIAET OIIEPATHUBHO IIPOTrPAMMUPYEMBIM 00pa3oM Baphb-
MPOBATH TOJIINHY HACHIIIIEHHON IJI€HKH.
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