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AHAJIA3 CBOMCTB KOAKCHUAJIBHOT'O CBY CEHCOPA.
OCOBEHHOCTH UCCJIEJJOBAHUN
}_IBYX(,J]OI/IHI)IX BHUOJIOT'MYECKHX OFBEKTOB

Beenenue

brosornyeckue 00BEKTHI SABIAIOTCS OMHAMH M3 HAHOOIEE CIONKHBIX COCTABISIONIMAX OKpy-
Karowiero Hac mupa. Ilponecc monydyenus mHGOPMAIAHM O HHX JOKEH YYHTHIBATH MHOKECTBO
(haxropoB. K HHM OTHOCSTCA HEOOXOAUMOCTE HONYUYeHHs GOIBIIOTo 06BeMa JlaHHBIX, HEMHBA3UB-
HOCTb HCCIIEIOBAHHHA in Vivo B peabHOM MaciuTabe BpeMEHH M npodee. D10 MpebsIBILeT K Cpel-
CIBaM JIMarHOCTHKK OHOOOBEKTOB MHOKECTBO TpefoBaHHil, B uacTHOCTH, CI0KHAS IPOCTPAHCT-
BEHHAA CTPYKTYpa 00BLEKTOB TpedyeT, YTOOLL CpeicTBAa H3MEpPEHHIT oGJIaz{aJm BBICOKOM paspe-
[HAIoMeH CIHocOOHOCTBI0. ITOMY M psilty Apyrux TpeGoBanuii otseyaior ‘cencoper CBY nmanasona
[1]. K HAM oTHOcsTCA M OIIMIKHETIONEBble CEHCOPBI B BHIE OTKpLITOI/I 'KOaKCHaJIbHOH “allepTyphl
(OKC) [2, 3]. : .

ek paboTh! - OeHKa IPOCTPAHCTBEHHON pa3penaoneit cnoco6Hocm OKC B HamnpaBieHHH
ocH. 3aga4n paboTE - HA OCHOBAHMH PEIUCHAS HHTErPATLHOTO YPABHEHHS U PACIPEACICHNS HC-
TOYHHKOB IOJISL B TUIOCKOCTH aNepTyphl NPEACTABUTDL ITOBECHHE KOMIOHEHT 3JIEKTPOMATHUTHOTO
noJjst (IMII) B paboyeit 3ome OKC. Ilocne atoro nmposecTn anaum3 Hepe,uaTquon XapakTepUCTHKH
CEHCOpa IIPH U3MEHEHUH OCEBOTO pa3Mepa JIBYXCJIOitHOro o6pasia.

Onncanue ycji0BHil pemenns 3a/1a4

AHaJINTUYECKOE DEIICHHE 3aJadd Oolpejie-
nenus xomrnoHeHT IMII B npoctpancTse, Kak
MPAaBHJIO, MOXKHO IOJYHHTH TOJBKO B CIIydasXx,
KOT/1a TPaHMILI 0OIacTel COBNAAIOT ¢ KOOP/IH-
HaTHBIMH TUTOCKOCTSMU [4]. Crpykrypa OKC
COOTBETCTBYET 3TOMY TpeboBanuio. ['eomerpn-
yeckas cxema paboueit obinactu OKC coBmecTHO
C JBYXCJIOMHBIM HCCIIEAYEMbIM 0Opa3LoM Hpej-
CTaBJIeHa Ha puc. 1.

Ha cxeme yuacrox Az; — moaBoasiuas ju-

HHA, A22 — 3alquTHasg BCTaBKa, OTAECIAIOLIAI

Puc. 1. I'eomerpudeckas cxema
pabouefi 00,1aCTH KOAKCHANILHOTO CEHCOpa OCHOBHOU 00BEM pe3oHatopa oT obpasla, Azj,

Az, — JBYXCIOWHBIA oOpaser. JlaHHas reomer-

pudeckas Gopma B HauOOJIBINEH CTCIICHH COOTBETCTBYET TEXHOJIOMMYECKHM BO3MOMKHOCTSM H3IO-
TOBJIEHUA CEHCOPA W YKa3aHHBIM BBILIC YCJIOBHSIM HEHHBa3sHBHOCTH UccienoBanuii [5]. Ilpu uc-
ITOJIb30BaHHH TaKOI'0 CEHCOpa K (popme oOpasia IpeabsBIsSIOTCS MUHUMAILHbIE TPeOOBAHMSL.

Jlnst jannoro cencopa Haubosee CIOXHO CO37aTh MAaTeMaTHYECKOE ONHCAHHE HCTOUHHKOB
OMIL B peanbHbIX KOHCTPYKIMSX 3J1€MERTHI ¢Bsi3H 110 CBY momo npescrasisior coboif oTBep-
CTHsl, NETIM, ITHIPA. MX onucanue NpHBOJAMT K YBEIHHYCHHIO PAa3MEPHOCTH 3aJadyM, YTO B psije
CJIy4acB HCKJIIOYACT PEIICHUE [aXKe [IPH MCII0JIb30BAHUH COBPEMEHHBIX KOMIIBIOTEpOB. [ToaToMmy B
JlaHHO# paboTe 3TH BONpPOCKHI He paccMartpuBatoTes. Himke Oyzer nano oGocHoBanue aToMy dakry,
a TaKKe TOMY, YTO BONPOC BHIOOpA MCTOYHHKA IOJISI HEIIOCPECTBEHHO CBA3aH C BOIPOCOM CBS3H
u3MeHeHHH napameTpoB OMII ¢ uHpopMalHonHEIMK curHanami Ha Beixoge CBY wacTa usmepu-

TEJIA.
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HocronncTBOM KOaKCHABHON anepTypsI ABIseTCS IIHPOKHH YaCTOTHRIA AMANa3oH ee paGoTsl
[6]. Croiictea OKC MOHOTOHHO H3MEHSIOTCS, €CJM JUTMHA BOJIHBI B nepsoM cioe obpasna Aj

YAOBIICTBOPAECT YCIIOBHIO : .
A3/4>R,. : (1)

IT0 ycnosue odecrneynBaer [IPEUMYIIECTBO JAHHOTO BHAA CEHCOpoB nepen apyrumu [7]. IMo-
CKOJBKY TIpH KOCBCHHBIX H3MEPEHHAX HEOOX0MMO 00€CIIeYHTh MAKCHMAILHBIH 06BeM IIepBHYHON
uHdopManuy, To mmpoxuit guanazon OKC nosponser IIPOCTIEANTEL YaCTOTHBIA X0J1 KOMILIEKCHOM
JAMBJIEKTPHYECKO# IIPpOHHIIaeMocTH 06pasia €34 (f). OrpaHudeHHe OTHOCHTCA K BBICHIEH YacTOTe

JHala3oHa. : _

HAnst Belzenenus Takoro obGkemMa HH(OPMALMH HeOGXOIUM YYBCTBHTEJIbHBINH BTOPHYHBIH
npeobpasoBaTens. [l 9TOro HauIydImuM 06pa3oM IIOAXOJUT Y9€TBEPTHBOJIHOBOH H3MEPHTEILHBIN
pesoHatop [8]. Mexanuyeckoe H3MEHEHHE THHEI HHIyKTHBHOM YacTH pe30HAaTOpa U DIEKTPOHHOE
M3MEHEHHE NPOJIONILHOH MOJIBI I0JIS B PE30HATOPE HO3BOJAIOT 06eCHeYnTs MHOTOKPATHOE H3MEHE-
HHUE paboueil yacToTsl. [IpH 3TOM COXpaHseTcs BRICOKAS YyBCTBHTENLHOCTE BCeit H3MEpUTETHHOH
CHCTEMBI K CIIBUTaM PE30HAHCHOH YaCTOTHI I[P BHECEHHHU 06pasios B pabouyio 0671acTb.

OTpe3ok KOAKCHAIBHOM JMHHM, COETHUHSIOMMN OCHOBHOH 06beM pesonaropa ¢ OKC, takxe
AOJDKEH 001aaTh HEOOX0AMMOM IIHPOKOIIOIOCHOCTHIO, TO €CTh OTpaHH4YHMBAThL PACIPOCTPaHEHHE
BRICIIMX MOJ. llosToMy pammyc ero BHewHel o6pasyromeii 10/DKeH GBITE CYIIECTBEHHO MEHBIIIE
MHHHAMATEHOH JUIHHBI BOJIHEL DTO YCIOBHE COOTBETCTBYET YCIOBHIO CYIIECTBOBAHHMS Tombko TEM
BOJIHBI B PE€30HATOPE, YTO TAKXKE ABJIAETCA AOCTOMHCTBOM Hcno/b3oBaHus OKC coBMecTHO ¢ yer-
BEPTBBOJIHOBLIM PE30HATOPOM. KpoMe Toro, 5T0 yc/ioBHe COOTBETCTBYET yCIOBHAM MalOCTH amep-
Typhl (1), BBICOKOH paspeuaromeii crnocoGHOCTH M BO3MOKHOCTH YIPOCTHTb pelieHue obineit
3ajlauy IyTeM pas/Ie/ieHus €ro Ha JIBe 4acTd. B o/HO# wacTu HImeTcs pemieHue st 107 BHYTPH
OCHOBHOTI0 00BEMa pe3oHaTopa. [lockoneky B peabHBIX pe30HATOpax CTAparOTCA 0GECIEUHTSH
BBICOKYHO [I00POTHOCTB, TO aMILTHTY/a BBIHYKICHHBIX KONEOaHHH B HHX CYIIECTBEHHO MEHBIIE,
qeM cBoOomHBIX. Takum 06pazom, yxke Ha 3TOM Tane yBenuumBaercs nons TEM mons B obmem
ITOJI€ U3MEPHTEIIBHON CHCTEMEL.

Pemenue 3anaun onpenenedns mons s paboueit o6acru OKC umeres Bo BTOPOH HacTH 3a/ia-
4H. [TockombKy B TOHKOH KOAaKCHAIEHON THHKM (OTpe3kH AzZ; H Az, Ha puc. 1) BeICIIME rapMOHH-
KH OBICTPO 3aTYXaloT, TO YK€ Ha MaJOM PACCTOSHHHM OT amnepTyphl Mojle GYHEeT COOTBETCTBOBATH
nomo TEM B Geckoneuno# THHHH. DTO MO3BOSET NMPEACTABHTH ASHCTBHE COCTABISIONIMX HU3MeE-
PHUTEILHOH CHCTEMbI CBEPXY M CHH3y OT NAHHOTO CeueHHs (Z| Ha prc.l) kak JeHcTBHE cOCpenoTo-

YEHHBIX 3JIEMEHTOB. Toraa B ceyeHuH Z1 MOXHO CHYHTaTh, YTO paclpeleIeHue pa,E[PIaJ'IBHOﬁ KOM-

IIOHEHTDI 2j1eKTpryeckoro nonst E (z;,r) onpenensercs kak
-1
E,(z,1)=Upr™". @)

[Ipu Takom 3aaHuy pou3BoNBEHOE Hanpsokerrne Uy IeaecooOpasHo CBI3ATH C HaIIpAKEHHEM
MEXJy TpPOBOJHHKAMH KoakcHanbHoW JuHUK — Uc. Cease Mexxay Uy u U Bepakaercs HHTE-

I'pajioM MO paguycy:

R
Uc = fUOr“dr=U0 | X2
R, R,

Ouenzno, uto sefictere OKC MOXKHO IpecTaBHTE JeHCTBHEM eMKOCTHOH Harpysku. Taxum
00pa3om, BRIXOIHBIM NIAPaMETPOM CEHCOPA MOXET ObITh HEKOTOPasi COCPeA0TOUeHHas eMKocTh .
Ee 3nauenue onpeesseTcs Ha OCHOBAHMH BBIYHC/ICHHA [I0TOKA BeKTOpa [lofHTHHTa B CeueHHH 7.
Pacrionaras 310 ceuenue Ha HEOOXOAUMOM IiIyOHHE, MOMKHO C 3a[JaHHOM CTENEHBIO TOYHOCTH BbI-
Opare E;(z],r) cooTBeTCTByIOMmIEH paBeHCTRY (2).
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Pacnpenenenune KomnonenT IMII B paGoueii o6macrn OKC

Pacripenienenne xommnonent DMIT 8 OKC nomyuaercs Tpchd)opMaunen TEM BOJTHBI ‘KOAKCH-
JIbHOH JIMHMM BOIH3M OTKpbITOro KoHua. ITostomy B OKC mMeeTcs asMMyTalbHas KOMIOHEHTA
MarHuTHOro mons H, , panuanbHas KOMIIOHEHTa deKTprdeckoro nonst E, u oceBas E,, koropas

YCHIIMBAETCA BOIH3M OTKPBITOTO KOHIIA. BHJ pactupesieneHus 3neKTpHUYecKkod KOMIOHEHTB! 9MH
MpeACTaBIeH Ha pHc. 1, o

Crporoe matemaruyeckoe mpeicTaBaeHue KoMmorent IMII B pa60qu o6nacm OI{C MOJKHO
[I0JIy9dTh Ha OCHOB2HHMH H3BECTHBIX TEH30DHBIX (yHkumit I'pusa A ypasmennit Makcsenna s
nuMHApudeckux obnacrel [9]: Tlockonsky B OKC uMeeTcs TONBKO '0JJHA KOMIIOHEHTA MATHUTHO-
ro 1oJjst, T0 Haubonee MpocToi 6yAeT 3auch Il MATHUTHOTO TTOJIS:

H(F.2)= [AME )] (v,
; Shit

AM y O i =
rpe A" — Qynkuui I'puHa 11 MarHuTHOM KomnoHenThl DMIT; J’ — UCTOYHHKH MAarHHTHOTO

HOJIs.
Ilpy OgHOH KOMIOHEHTE MAarHHTHOIO IIONS H, ona Oyner cBssana TOIBKO C OfHOM

~

COCTaBJIAIOIIEA UCTOYHHKA — jzp. ITosTomy u3 9 KOMIIOHEHT TeH30pa AM nng OTpeeeHus H(p

JIOCTaTOYHO OAHOH monepeynoi. Torna juig paboueii 061acTH UMeeM:
- IIpH NIPOHUKHOBEHHH MOJIS TOJBKO YEPE3 IOPU3OHTANbHBIE CedyeHHs (pHc.l) MCTOUHHKAMH

OYIYT MOBEPXHOCTHEIE TOKH jg . OHH CBS3aHBI C 3JIEKTPHYECKHM I10JIEM B CEYEHHAX KaK
= _[ﬁoE]’

Ijie i, — HOpMaJb K TOBEPXHOCTH;

3

- TIPH OJTHOHM KOMITOHEHTE jé JULA BEpXHEH M HKDKHEH rpaHy o6JIacTH 9TO BBIPAXKEHHUs IPHOO-

peTaeT BHJ
i _ | "Er(nz=z744)
Jo E;(r,z=12;) '
Tornma
o
H,, (r,2) = —joegg; ” 2
00 nK Yi
h[’Yl(ZI'FI Z)] , Ch[’Yl z—- Zl)]Er(r’, Z]+]) derI i (3)
Sh(YI ) Sh(Yl )
rae €op — JHINCKTPUYECKas [OCTOSHHAA BaKyyva; €; — KOMIUICKCHAS M3JIEKTPHYECKas

[IPOHHUIIAEMOCTh MaTepuaya i-# o0jacTu; »® — Kpyrosas 4acToTa, x(r) — coOcTBEHHBIE QYHKIHH
OCECHMMETPUYHBIX 00IaCTEH; 1) — HOPMBI COOCTBEHHBIX (DYHKIHIA; K — COOCTBEHHBIE YMCIIA:

B srom BeIpaernn mepeast Apo0b B NOBIHTETPATLHOM BRIPAXKEHHH NPEACTABIIAET cOBOM o-
MIEPEYHYIO0 COCTABJIAIOLLYI0 TeH30pa A. JIeHCTBHE HCTOYHHKOB ONHCLIBAETCH COMHOXHTEIEM B
KBaIpaTHBIX CKOOKax (3), rie Y — NpoJ0JIbHBIE HOCTOSHHBIE PaclpocTpaHeHus. [ HeorpaHu-

4yeHHOH obnacTu v; = k2 — éik2 . ko — BomHOBOE uMCIIO B cBOGOAHOM TpocTpaHcTBe. B orpanu-
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4YeHHOW 00JacTH K 3aMEHHT psiil COOCTBEHHBIX uHced Kk, paauansHbIX GYHKLIHH, KOTOPBIE IIpe-
CTaBJIAIOTCS JIMHEHHBIMU KoMOuHausamu pyukiui beccensi-Helimana Buia

% (. R)=[No (ko (knR) - Jo (knr)No (kR))],

rae R — oxHa u3 rpanui o6macTy.

B 5ToM ciyuae muTerpan mo k B (3) 3aMensercs cymmoit suma Y Glx(k, )], rae G — nomne-
n

pedHas cocTaBIsomas TeHsopa A.
Jlastee Ul COKpalliEHHs 3amucH GyneM 0603Hauath X (T, R)" 0e3 HHJEKCa H apIryMEHTOB, €€

IIPOHU3BOJHYIO IIO T 0003HaYHM KaK x’. AHaJIOTH4HO NOCTYIIUM C OCTAJIbBHBIMH COCTaBJIAIOIIHUMH

BBIPAXKECHUH.
Ilpu perynspHbIX rpaHunax w3 pasencrBa G; =Gj ) ¥ Ha OCHOBAHMHU TDAHHYHBIX YCIIOBHH

Hy, =Hj., E; =E;; MOXHO mony4uTs K03Q(PUIMEHTEI CBA3H MEXIY UCTOYHUKAMH Er(r’,zm)

uE, (r', Zi) B BHJIE «JIECTHHYHOM» CTPYKTYPBbI, BEIPAXKAcMOH 3JIEeMEHTapHBIMH (QyHKIHAMHU:

_=Ch2(YiAZi) 8ip17i oSh(YiAZ; )/E{vin
1 3 .
sh(riAzi)  cth(y;y1Azis )= csh? (V1418210 )/ Ky

JlarHOe TpeCTaBIEHNE OTHOCHTCH K TpaHHIaM z=z4 U Z=2Z,. [Ipmdem, B oOpasue Ko3¢-
duments K; sBisrorcs QYHKIHMAMHE 9UCIa K , @ B KOAKCHATbHOH TuHuA — Ky .

Taxum o6pasom, crporoe pemenne s gansoro tina OKC moxHo, xak #u B [10] cBectu k
O/JHOMY MHTEIPATbHOMY YPaBHEHHIO JJIs KOMITOHEHTHI B (r".z3).

HnTerpajbHoe ypaBHEHHE HCTOYHHKA

[IpupaBHHBAas MATHUTHOE II0JI€ HA TPaHHIE z = z3, IOMy4aeM s E (r',z3) ypaBHEHHE BUJA

R, R,

[E 0 z3)[es$1 ()~ 628, () far =& B, (2S5 (), (4)
. ® ' h2 (v2 Az
riae Sl(r’): JM Cth('Y3AZ3)— cS (Y3‘ 3) : dic ;
0 v3 cth(y3Az3) +€473 /€374
By o B
n=0  Tnkav2 “7 cth(yyAzy) +cth(y Az )€ Y2 /€27

5} 0 i
@)= 3 S0 oy Az eshiyyazy) |
: n=0  mukly,  cth(nAzy)+cth(yzAzr)ery /€172

Pa3noskeHue TaHeHIMAIBHBIX KOMITOHEHT JIEKTPUYECKOrO II0JIs HA TPaHANAX Z =7Z] H Z =173
u dynxiun puna pabodeit 06macTy 1m0 coGCTBEHHBM (QYHKIHAM KOAKCHATBHOIO y4acTKa I03B0-
nur anre6pausuposats 3agady. Torna cBsse Mexy rapMonrkamu E. (r',z)) u E (r,z3) Oyner

BBIPAKATHCH CACTEMO# anrefpanuecKux ypaBHEHHH.

TIpa HCHOJB30BAHUA TAKOTO MOIXOJ]a CTENEHb NPUOMMKCHHA KOHEYHBIX PE3yILTaTOB Oyner
OIIPE/EIISTHCA TOMBKO TOYHOCTBIO 9BPHCTHYECKOTO BhIOOpa pacnpenenerus E, (r',zy) . dns nomy-
YeHHsl TOYHOTO pelleHHs BO BceM oOBeMe pe3oHaTopa HEOOXOIHMMO HPONOKHTEL NPOLELYPY
«cIIMBaHMs» TONed Hike Az; (puc. 1), B HHAYKTHBHOM YacTH pe3oHaropa. B wacTHOCTH, B 1po-

162 ISSN 0485-8972 Paduomexnuxa. 2019. Buin. 196



CTEHIIIEM CJIyYae MOMKHO CYHTATE, YTO HUKE Z) HAaxXOIHMTCA MHIYKTHBHAS 4acTb, CEYCHHE W 3amI0JI-
HCHHC KOTOPOH HE MEHSETCH BILIOTH JJO HUKHEH IJIOCKOM HnpoBosmel crenky. Torma npasas
4acTh (4) paBHa HyJIkO, & €0 HETPHBHAIBHOE pemenne nacr pacupenenenue E (r',z3) ans 3amgan-

HOH YacTOTHI O,
B ciyyae onnopoaroro o6pasua pesyssrars: PCIIEHNS] HHTETPAJILHOTO YPaBHEHHMS II0KA3aHbI B
[11]. B namHOM citywae pacwer mons E;(r',z3) nokasar ananoruunsie pesysrarsr. IIpn Mansix

anepTypax, pH BBITIOJIHEHHH yciaoBus (1) momne E.(r',z3) xopomo coBunanaer ¢ pacnpeneneHueM

(2). OCuMIIAIME peleHns YMeHbIIAoTCS IIPH yBEJIMCHUH IIOPSJKA CHCTEMb] YPaBHEHHUS [IPU all-
reOpaunsanuu (4). OnpeseneHHOe OTIMYHE COCTOHT B CTPEMJICHHH TI0JI K OECKOHEYHOCTH Ha Ipa-
HHLAX, 4TO COOTBETCTBYET HMOBENCHHIO JJIEKTPHYECKOH KOMIIOHEHTH! Ha pebpax. Ho Bxiax stux
YHaCTKOB B pe3yjIbTaT pacyeTa pacupeeneHtil o/ B 06pasie He3HAYUTENLHbI. ITOT ¢axTt noj-
TBEPKIACT IIPABHIIBHOCTH METOHKH,

Pa CnpeaeJieHHe HHTEHCHBHOCTH IJEKTPHYECKOI 0 1MOJIA

OIIeKTPOGH3NYECKHE CBOACTBA BGHOOIHYCCKHX OOBEKTOB B 3HAUMTE/LHON CTEIICHI onpene-
JAIOTCA M3MEHCHHUEM COOTHOIUECHHUS CBOOOIHON M CBA3aHHOW BOJBI B HHX [12]. OTo cooTHOmEHHE
BIMACT Ha 3HAICHHE KOMIUIEKCHOH JHAICKTPUYECKOH NPOHMULIAEMOCTH € 06pa3ios. Iostomy mn-

(bopmanmo HeceT ssekTpUUECKasT KOMIIOHEHTA MO ceHcopa. Pacnpenenenne )E(r‘,z—23 )f Jact

HanboJIee aJleKBATHOE MPE/CTABICHHE O IPOHUKHOBEHUH TIOJS B oOpasel, 110 CpaBHEHHIO ¢ Mpej-
CTABJICHUAMH OT/C/IBHEIX KOMIIOHEHT [13]. DT0 MO3BONMHT HAa KAa4ECTBEHHOM YPOBHE OLICHHTE 1po-
CTPaHCTBCHHYIO paspelalolyto CiocoOHOCTs cencopa. BriGop B kauecTBe KpHTEPHS OLEHKH MO-

ayns Bexktopa E obycnoBnen, tem, 94To SKBHBAIEHTHAS EMKOCTD cencopa Cg onpenensiercs obiei
SHEPTHEH deKTpuyeckoro ot Kpome toro, aas Gonbimedt HarisaHocTy palHOHalbHO NpeAcTa-

BUTh OTHOCHTEILHOE 3HAYEHHE lE(r’,z —23)|. llosTomy pesynbrar 6yner npeacrasied OTHOMICHH-

eM E(r’,z—zg)mE(O,q)'.
Ha puc. 2, a, 6, 6 nmokasansl pacnpeeneHns OTHOCHTEIBPHOTO 3HAYCHHS MOJIYJIsSl JJIeKTpHYe-

CKOTO TIOId Hajn anepTypod npu Ry =2mm € =€) =é3=£4=1, Az;=Azy =0,25mm,

© =10y u wsmenennu cootomenus R;/R,

[pejicraBiennble pacnipesiesienns MO3BONSIOT C/ENATh IIPeABAPATENLHBIH BHIBOL, OCHOBHAS
PHEPIHs DJICKTPHYCCKOTO 10 3aKTI0UCHA B 00bEME, KOTOPBIH OIpeeNseTcs BHEMIHHM PaiiycoM
aneprypel. Pouib BHyTpennero panmyca nossimaercs npu Ry /R, — 0.

AHaJIH3 pe3yJ/IbTATOB

Bri0op nonoxenns ceuenns z; npomssonsusit, [losTomy Benmmunna C s 3aBHCHT H OT 001Iei
JUIMHBL y4acTKoB Azj + Az,. CymectBeHHO 6osee MHGMOPMATHBHBIM napaMeTpoM Oyaer Kom-
[UIEKCHOE 3HAYEHHE eMKOCTH aneptypsl C, . 3uauenne C, MOXHO NOJYYHTh Ha OCHOBAHHM H3-

BECTHBIX COOTHOIICHHH JUTHHHBIX JINHUA M PACCUHTAHHOTO 3HayeHus Cg.
Jist aucienno oneHKH oceBoi paspematomell Croco6HOCTH OyJeM H3MEHSAThH I10JI0KEHHE
rpanuibl z =z4. Onnako usmeHenne C, OT [ONOXKEHUS 74 GyIeT BKIIOYATh 3aBHCHMOCTD H OT

JIPyruX (hakTOPOB, B YACTHOCTH, 3Ha4eHHil €3, €4 u R, R, [14]. Yrobs1 cenats anams Gosee
@ICKBATHEIM TIPE/ICTABHM JICHCTBHTENBHYIO ¥ MHAMYIO 4acTH 5TOH emkoctd C, B BHIe OTHOIIE-

nus C,(Az3)/|C, (Azg =o0)].
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\[E//Egl

Puc. 2. Pactipenenenus ’E(r’, Z—2Z3 )‘/IE(O, Z3 )' npu u3meHennn R

Jst ouerxn BoiOepem €3 M €4 00pastoB HpH CBs3aHHOM Boge kak £, =3(1—-i0,01), mpn
cBoboxroit — €, =10(1-i0,03). Bymem paccmarpuBate ofa BapuaHTa CTPYKTYphl 06pasua:
4] >[63] m [e3] > 4.

Ha puc. 3, a, 6 noxazano noseaenue obenx yacteit oromenus C, (Az3)/|C, (Azg =) | npu
R, =2MM 1 pa3nuyHbiX R;/R,.
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Puc. 3 OTHOCHTEIILHOE H3MEHEHHE EMKOCTH alepTypsl I11py a) [84’ > ‘é3

Ilpencrapnenusie pesynsrars IOATBEPKAAIOT paHee CHENaHHBIH BHIBOJI,
iaroias CriocoOHOCTh ¢j1abo 3aBHCUT OT coorHowenus Ry /R, .

UnciieHHBIE OLIEHKH BIMSHUS CTPYKTYpBI 00pasna Ha pe3ynbTaThl HU3MEPEHHH M MOTPEIH OCTH
HYKHO JIeJIaTh B KaKIOM KOHKPETHOM Cilydae. 31ech MOXKHO TONLKO yKa3aThb, YTO BJIHSHHE BTOPO-
I'0 CJ10s HAYMHACT CKa3bIBATHCSA HA PACCTOSHHH 0,8...1,2 BHemmuero paamyca aneprypel, Ipd 060HX
BapuanTax CTpykTypsl ofpasua. Ilpewebpeur Bausmmem BTOPOTO CJI0S MOKHO HA4yHHAas C
(1,2... 15)-R». HOns LIOATBEPXKICHUS 3TOrO Ha pHC. 4, a, 6 MOKa3aHO OTHOCHTEJIBHOE H3MEHEHHE

4TO OcCeBas paspe-

EMKOCTH aIlepTypPhI IPH H3MEHEHHH pasmepa R, mpu cootHOmMEHMs R; /R, =05.
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Puc. 4. OTHoCHTENEHOE M3MEHEHHE eMKOCTH anepTypsl Mpu q - j84| > l83‘ ;6 - 483[ > 1841

31ech HYKHO OTMETHTB, YTO YBEIIMHYEHHE TIOTEPh NpH yBenudeHuH R, (puc.4, a) I84l >'é3,

CBI3AHO C pacrpOCTPaHEHHEM H3JIY4EHHOH BOJHBI B TIEPBOM CIIOE [15]. B.oTom ciydae Bropoit
CII0H ¢ 60JIee BHICOKMM 3HAYEHHEM JTHAIEK TPHYECKO [IPOHMNIAEMOCTH HIPAET POJIb BTOPOi CTEHKH
BOJIHOBOJIa. DTO YKa3bIBAET HA HEOOXOUMOCTh HUCIIOIB3OBATE JICKTPOIMHAMUYECKHE METOBI JJIs
aHaJN3a CBOMCTB JaHHOTO CEHCOPA. DIIEKTPOCTATHYECKHE METObI TAKOTO pe3yJIibTaTa IOJIy4HuTh He
1103B0JIAT. OHU TaxoKe He IO3BOJIAT HOMYIHTH OLEHKH PC30HAHCHBIX CBOMCTB JIBYXCIIOMHBIX CTPYK-
TYp 00pa3sLoB, KOTOPEIE PHBOMAT K YBEIHUEHHIO C, Ha Benuumny okoso 10% IpU A3 /4~ Az

(puc. 4, 0).
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BriBoani

AHAJIMTHYECKOE TIPEICTABICHHE Ha KAYECTBEHHOM YPOBHE I03BOJISET ONPENCIHTh napameTpbl
YCTPOHCTB H IyTH MX COBEpPIIEHCTBOBaHMsA. KpoMme Toro, cTporas Moe/ s 06ecIeYnBaeT KOIHICCT-
BECHHOC ONPE/CICHUE OCHOBHBIX NapaMETPOB CEHCOpPa M JAeT BO3MOXKHOCTH IPOBECTH PSJI STATIOB
TCOPETHIECKON IpajlyHpoBKH [4]. DTo ynpomaer 3ana4d MOZEIMPOBAHHS M SKCIIEPHMEHTAILHOM
A0pabOTKH NIPH NPOECKTHPOBAHUH KOHKPETHEIX H3MEPHTEICH.

[IpoBeieHHBI aHanu3 COOTBETCTBYET PeallbHbIM H3MEPHTENEHEIM IIPeoGPa3OBATENAM H HMEET
ITPaKTHYECKYO NEHHOCTh. BribpanHas cxema ceHcopa MO3BOJISET MOZETHPOBATEL PEAKITHIO CEHCOPa
Ha rponecc Tpanchopmauuu 6uosemecTsa. MoebHbI pacyeT IPoBOAMICS [yis paboyeli 4acToThI
10 I'T'n. Cesi3b BOJBI ¢ MAKPOMOJIEKYJIaMK GHOBEINECTBA IPHBEACT K CHHKEHHIO peaabHON YacTH
AUDJIEKTPHYECKOH NMPOHHIAEMOCTH H K CHIDKCHHIO YacTOTHI penakcanuH. 1109ToMy monesHol s
[IPAKTHYECKOr0 HCIOIB30BAHUSA ABJIAETCS OLIEHKA IapaMeTpoB paboueli 06J1acTH, HAYMHAS C YaCTOT
OJTM3KHX K YacTOTe penakcalMy CBOGOXHOM BojbL IIpencTaBIeHHAS METOHKA JIONYCKAET PacdeT
NIpH yMEHBIIEHUH paboyeit yacToTel. B 3T0M ciyyae BaxxHbIM MH(POPMATHBHBIM [IApaAMETPOM OyaeT
YBENIMYEHHE NoTepb. B coBokymHocTH 3TH akTOpsl ofecnevar HauGOMBITYIO HHDOPMATHBHOCTD
H3MEPEHUH.

bnazooapnocmu: Paboma ewinonnena npu noodepoxke npoexmos Xeiinynsauckozo bayu
Aepapnozo Vnusepcumema "XDB2014-18" u "NDJY15Z13".
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