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PACTPOBAA MUKPOCKOP Usl, CP EKJIbI 1 UP ®OPMALINOP P Al
JAUATPAMMA T'APOPA

1O. B. Bacuibes, E. ®. Kypunpina, A. E. Jlyknsanos

(ragpedpa obweit Pusuxu; xKagpeopa Guzuueckoti IEKMPOHUKLL)

l'[pe)mo;lceH ﬂH(l)OpMaIIHOHHI)Iﬁ noaxoa K peliCHUIO 32/1a9M IKCNpeCcC-aHaIu3a KavecTBa PeKYIUX HH-
CTPYMCHTOB COBPCMCHHBLIMU B3aUMOAONOJIHAIONIMMA MCTOJAMU IKCIICPUMECHTA — pacmosoﬁ MUKPOCKONIUU

H OINTHKH CNCKJIOB.

I'abop B 1961 r. onybaukoran B x)kypHaie «[Iporpecc
B OITHKe» padbory «Ceer u nHpopManms». Ee uaen ciy-
xat (PpyHIAMEHTOM B3aMMOIIOHUMAHUS CTICIIUAJIUCTOB B
Pa3IUYHBIX pa3/feiax OpuKIagHol onTuky. B Hamel pa-
0oTe Ha Oasze ITUX UACH AcIacTCs MOMBITKA CBI3AThH Ka-
YeCTBO JIe3BHS Oe30macHOM OpUTBEI ¢ MHPOpPMAITHEH, KO-
TOpas OIpeAeNsIeTcs MPOCTPAHCTBEHHBIMUA HEOIHOPO/I-
HOCTSIMHA OCTPOrO Kpasl.

CoBpeMeHHASL pacTPOBas MUKPOCKONUS — TYHHEIb-
Hasl, ATOMHO-CHJIOBAasI, 2JCKTPOHHAS, Ja3cpHas, OIMXK-
HETOJIeBasd ONTHYECKAs W T.JI. — IO3BOJISIET MOJNy4aTh
KOJIOCCATBHBIN 00beM MHGOPMAITIH 0 COCTOSHUN PEXKYy-
mero kpasgd. B morouHoM IpOH3BOJICTBE BO3HUKAET 3a-
Jada cxaTvs mHbopMar — Tpebyercs BRIISIATE MU-
HUMAJIBHOE YUCIIO HHTETPAIbHBIX XapaKTePHCTUK, KOTO-
pBIe MOTYT OOBEKTUBHO CBUJICTC/ILCTBOBATE O KAUCCTBE
PeXyIIero HHCTPYMEHTA.

Lens paboTel — MOKAa3aTh, UTO PEIIUTE ATY 3224y
BO3MOXXHO OOBECAMHCHUECM PA3IUYHBIX ONTUYCCKUX Me-
TOZIOB, HAIPUMEP PACTPOBOU 3JIEKTPOHHOU MHUKPOCKO-
MHU U JTa3¢PHBIX CICKJIOB, TAK KAK HHTCHCUBHOCTH IICH-
TpajJbHBIX JIAa3ePHBIX CIIEKJIOB IO CYIECTBY OKa3BIBAIOT-
s CBSI3aHHBIMH C TISHTPATEHEIMHU KO3 puImeHTaMu T1c-
KpeTHoro mpefacraBieHus ['abopa B onruke [1].

KauecrBo 11e3BUs ¢ OpsAMBIM KpaeM JJIMHBL L ompe-
JIETSETCS COCTOSIHUEM ITOBEPXHOCTH PEXYIIEH 4YacTH.
Ee dopma — aBycropoHHE-CHMMETpPUIHAS, CTYIICHUA-
TO-KJIMHOBUHAS, CO Cpe3aHHOH BepiuHoil. CBepxy 00-
pasyercs pexymas IUIONaaKa cO CpeAHed IAPHHON
okoiso 0,3 MkM. K Hell IpUMBIKAIOT JIBE MOJHPOBAHHEIE
MIEUKH NTUPUHON B HECKOJBKO JACCATKOB MHKPOMETPOB.
Y BOJIOKHA MO/ AABJIEHUEM PEXYITIEH IUTOMAIKHA B MECTE
KOHTAaKTa BO3HHMKAET MHKPOTPEIIHHA, KOTOPYIO IMIEUYKH
pacmmpsror. KITFOBHK MUKPOTPEIUHEI PACIIPOCTPAHSIET-
¢S BriayOb BOJIOKHA W IPOU3BOJUT €ro MOJHOC Pas3py-
IIIEHHE.

Puyc. 1. Bun cBepxy Ha pexyIIylo IUIOMATKY H OOKOBBIE CTO-
POHBI 3a0CTPEHHOTO KOHIIA JIE3BHSI B PACTPOBOM 3JIEKTPOHHOM
MHKPOCKOIIE

B pacrpoBoM »ickrpoHHOM MHKpockomne (ITIM)
JSM-U3 BUAHO, 4TO MOBEPXHOCTE PEXYIEHN IIONIA/IKH 1
MMEUeK He IUTIOCKas, a XaoTHdecku rodpuporanHas. [la
puc. 1 mpeacraeneHa MuKpodorTorpadus ydacrka Jes-
BHS Ha IIomaau obzopa 33 X 33 mrm2, TlokazaH BHJ
CBCPXY Ha PEXYIIYIO IUIOMAAKY (y3Kas depHas MOJ0CKa
B cpenHEl yacTh Kajpa) Ha (oHe MByx OOKOBHIX CTOPOH
KJIMHA (CBETJIbIE) ¢ MX MUKpoAedeKkTaMu (TeMHBIE yIacT-
kn). O6a Mukpopebpa pexynieil IionagKi XaoTHUCCKA
U3MCHSIIOT CBOC JIOKAJIBLHOC HANPABICHUE B MPOCTPaH-
crBe. IIro CBHACTENBLCTBYST O XaOTHUECKOU CTPYKTypE
rodpa 1meuek (pexyiei miomaaka — cM. puc. 1 B pabo-
T¢ [1]). YBeauucHUE BEICOTHI IpeOHEH, ITyOUHEI BIaUH
¥ PE3KOCTH CKIIOHOB rodpa, a Takke WX OOIEero Jucia
Ha C¢AUHUIY JUIMHBI MPUBOIUT K YXYAIICHUIO KAUCCTBA
nie3eus. [1ro MOKHO CBsI3aTh ¢ MHbOpMAIIHeH, TPHUCYITSH
rodpy.

OTKJI0HEHHS TOUEK MUKpopedpa oT ocu Oz (OpsaMoit
JIMHAM Kpas JC¢3BUS) IPEACTABUM B ICKAPTOBEIX KOOP/U-
Hatax Kak (pyHKIMH OJHON MepeMeHHOH z: § = £(z) —
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B IUIOCKOCTH JI€3BUS, 7) = 7(z) — B HEPHEHIUKYIIPHOM.
Iro cayuatineie ¢yHKIEHA TOdpa, KOTOPHIC HUCIIOIB3Y-
10TCA A TToctpoeHus GyHKINH nHbopMarmu o Xap-
T4 [2] (B LEASX OPOCTOTHI).

Kak mpumep mocrponm ¢GyHKIHIO WHQOpPMAITUH C
nomotpio MM, 3adurcupyem koopamHaty z — 0.
IlTar kBaHTOBAHUS BEJIMYHMHEIL £ (WU 7)) B 001aCTH Be-
POSITHBIX U3MCHEHHUI OMpPEeNIcTCs paspellatonicid cro-
cobnoctrio ITMIM. Ilycte mpu mpobere 37¢KTPOHHO-
ro nyuka (Tok j = const) MOXET OBITH m; pa3idd-
HBIX, HO PaBHOBCPOSTHBIX 3HAUCHUI HAKOIUICHHOTO 3a-
paaa g mo £, KOTOpBIH perucrpupyercsa npudopom (1o
17 — ms). KornuecrBo nadopmarmu no Xaprind paBHO
I, = logymi(Is = logams). Tpebyercs N mpoberos
Jyda 4epe3 paBHBIC paccTosHud Az Ha JauHe L, 4To-
OBl TIpeACcTaBUTE MHPOPMAITMOHHYIO (YHKITUIO B TIPO-
CTPAHCTBC TCPEMCHHBIX 7, ¢ B BHUJAC CTYNCHYATOWU JH-
Huu (n = 1,2,..., N). ITo teopeme KoreapHukosa [3]
€¢ MOXXHO CIMHCTBCHHBIM 0Opa3zoM HHTCPHOIHPOBATH
TTaaKOH KPHUBOHM, COBHAAAIONMEH ¢ HCXOMHBIM ropoM,
ecnmu uMciio N He MeHbllle yeM N, = 2LF. 3jech
F — MaxcuManbHasg IpoCTPaHCTBEHHAS YACTOTA CIICKT-
pa rodpa, a N, — 9uucino creneHeld cBoOOIBI CUTHANA.
Kommuecrso nnpopmanuu I; 5 = 2L F log, mq 2 MOXHO
CUUTATh UHAUKATOPOM Ka4YCCTBA JIC3BUS (JIJIS1 UACAIBHO
[ KOro u mpsMoro I; 5 = 0). B Gonee crporom omnu-
CaHUH CIIeAyeT UCTIOMB30BATE MOHSITHE HHPOPMAIUX 110
IleHHoHy, U TOTA CBSI3b MEXKy U3MCHCHUCM YHTPOIUA
U U3MCHCHHUCM KaYCCTBA CTAHOBUTCS COBCEM OUCBUIAHOM.

Taxue xe onepaiyy BO3MOXHEI U B YACTOTHOM MPO-
crpaHcTBe [4], B KOTOPOM CIIEAyeT ZIeJaTh OTCUYETH B
MPOCTPAHCTBE CIIEKTPa MUKpOpeabeda depe3 UHTEPBaIBI
IPOCTPAHCTBEHHBIX YacToT 1/(2L).

CoBpeMcHHAS TOYKA 3PCHUS [5] COCTOUT B TOM, YTO
aHalnu3 OJHOMEPHOTO curHaia & (MIU 1) MPOBOJHT-
¢ B JBYMCPHOM IPOCTPAHCTBE (C OPTOrOHAILHBIMH
KOOPJIUHATHO-YACTOTHEIMH OCSIMH), C UCIIOJB30BAHUCM
MPESACTABICHUS O JOKAJIBHOM (CKOMB3SINECM) COCKTPE H
uHdopmarmonHoi muarpamme ['abopa. [Ipocrpancreo
wiomaaelo 2LF MOXHO HPOU3BOJBLHO pa3OHBAThL HA
yIoOHEBIE, MPSAMOYTOIBHEIC WH(POPMAITHOHHBIC SUCHKH
l'abopa, uncmo kKotopelx paBHO N,. LIeHTpEI siueek 00-
pasyior pemerky ["abopa, GUKCHpOBaHHBIE PACCTOSHUS
MeKy HUMH 110 OCH KoopauHat ¢ = L/ny, IO ocH 4ac-
toT f = F/ny. 31ech Ny 3 — lieble NMOTOXKUTEIbHBIE
qUCIa, KOTOPBIC OMPEACISIOTCS U3 yenoBus a f = 1 (aHa-
JIor OpUHIMIA HeolpeAeneHHoctH [eiizenbepra). Tor-
Jla, TPUMEHSIST UHTSPIOJISIINIO C IIOMOIIBIO CIICIUATBHBIX
JIMHECHHBIX TpeoOpa3oBaHUil, MOKHO ¢AUHCTBECHHEIM 00-
pa3oM BOCCTAHOBUTH MCXOAHBIM CUTHAT MO KOA(PPHUITH-
CHTaM JIOKAJIBLHBIX COCKTPOB CHTHAIa, KOTOPHIC COBMA-
JalT ¢ KoadduimeaTaMi pasIoXeHUsT CUTHATa B PsiT
labopa Ha WHPOPMAITMOHHON AUAaTrpaMMe.

Ornrrrka Ma3epHBIX CIICKIOB (PaKTHISCKH UMEET TS0 ¢
uHpopmarmoHHsIMA stuctikamu ['abopa [6] 1 coBpeMeH-
HBEIM TPEACTABICHUECM O JoKaldbHOM crekTpe. Ila Gase
JUTMHOW @ MOHO B 3KCTIICPUMEHTE TPOU3BECTH (a30BOe
tbypre-ipeobpazoranue (caydaiiHoi) BeTUUIUHEI TOGPOB
£ + n ¢ BecoBoll (aMIUIMTYTHOM) rayccoBoi (pyHKITHCH.

Puc. 2. Tlpumep GopMupoBaHus KAPTHH JIHHEHHBIX JTA3CPHBIX

criek1oB Ha perierke 'abopa. IInkHue 5 KapTUH CIEKIOB —

IIMPOKOIOJIOCHBIH BAPHAHT PETUCTPAIMH IIPOCTPAHCTBEHHBIX

YaCTOT, BEPXHHE — CKATHE MHOOPMAIMH IIPU HEIMHEHHOH
(rrbTpaIUu

[Ta 6onbpIIoM paccTosTHUM OT Kpast GopMUPYIOTCS 00BEK-
TUBHEIC Ja3¢pHble cnekianl ["abopa, B KOTOPEIX JOMUHU-
pyer TieaTpanbHEi [1]. OH Hecer HHPOPMAITHIO O TIEH-
TpaTbHOM KO3 PUITHEHTE PA3TOKECHUASI CyMMapPHOTO CHT -
HaJla JOKaJIbHOTO MUKpotipoduis ae3eus B psa ['abopa.
Cneur ne3Bus no ocu Oz Ha paccTrosHus a, 2a, . .. IpU
OTHOBPEMEHHOM criBHre (poToperucrparopa (Hampumep,
gucra (orobymMaru) Ha 3KBHAUCTAHTHBIC PACCTOSHHS
MO3BOJISICT MOJYUHATHL COCKIOrpamMmy Ha perierke ['abo-
pa. ITpuMepHBII B NOTy4aeMOW KapTUHBI TS IISITH CO-
CETHUX JIOKAJBHBIX yYACTKOB JIE3BUS MMOKA3aH Ha pHUC. 2
pU GONBITION BETUINHE IKCHO3UIAN (HUXKHSS YACTh PU-
CYHKa) U Masioi (Bepxusisi). Ilocaeauuii cnyvail cooTBeT-
cTByeT CKaTuio nHpopMarmu. [Tro mone3Ho u HeoOXoaH-
MO IIPHU KCIpecc-aHAIN3e KauecTBa U3ICIUS: B HeoOpa-
TAMOW, HETMHEWHOH (UIBTPAITIN BBIJICISIOTCS TOIBKO
NeHTpanbpHbIe KoaddunuenTsl pasnoxenus [abopa.
[IkcriepuMeHTAIIBHO YCTAHOBIIEHO, UTO XOPOIIEMY Ka-
YECTBY W3/IENUSI COOTBETCTBYET BBICOKASI HHTEHCUBHOCTH
LIEHTPAJILHOIO JIA3EPHOTO CIIEKIIA. YXY/IIEHUIO KauecTBa
OTBEYAET NaJIEHHEe WHTEHCUBHOCTHU IEHTPAIBbHOTO CIIEK-
JIa ¥ POCT MHTEHCHUBHOCTHU caTelUIATOB. IIro B mepByro
oucpenb CBA3AHO C YCUICHHUCM BIIMSIHUSI Haubolece He-
NPUITHBIX BapUalldid BEICOTEHI I'peOHEl U rayOuHEBl Bra-
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JUH, BO3pAaCTAIOMIUX KaK I1I0 BCIUYKUMHE, TaK U 10 UX YHUC-
JIy Ha ¢IUHUIIC TJIAHBI JIC3BHA.
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