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HCCJEJOBAHUME BJMAHUS SJEKTPUYECKOI'O ITOJIA HA
IIJIAMA 1 BOBMOKHOCTHU TPUMEHEHUSA 9TUX CBOUCTB JIA
TYIIEHUA BO3ITOPAHUM B IIIAXTE

Kagepa A.JIL., acnupant
JloHenKnii HAMOHAIBHBIA TEXHUYECKUN YHUBEPCUTET

IIpoananizosano pesynemamu Oonumis, no8'si3aHux 3 O00CHIOHCEHHAM
BNIUBY EeKMPUYHO20 Nos Ha noaym's. IIpeocmaeneno ompumani
3a1eHCHOCMI 3HAYEeHb Hanpyeu, wo Npusooums 00 2aciHHA Odcepeia
noym's.

B macrosimiee Bpemsi SBISETCS aKTyallbHOM pa3padoTKa MPUHITUITHAATILHO
HOBOTO CIMoco0a TMpeaynpexiAcHUuss W TYIICHUS IIaXTHBIX  TI0KapoB.
Heo0xoauMo OTMETUTD, UTO MOKa HE HANJIEH YHUBEPCAIbHBIA CIIOCO0 TYIIEHUS
I10’KapOB Pa3HbIX KJIACCOB.

HccnenoBanusi, CBS3aHHbIE C BO3MOXHOCTBIO TYUIEHUS MOXapoB
OPUHIIMIHAIBHO HOBBIM CIIOCOOOM, TMPOBOJAATCS B HACTOsIIEe BpeMs B
JloHenkoM HaloHaabHOM TexHuueckoM yHuBepcuteTe (HoHHTY). JlanHbrii
croco0 OCHOBaH Ha BIMSHUU DIIEKTPUUECKOrO MOJS Ha IUlaMsi MCTOYHHUKA
ropeHusi. TeopeTuyeckre HMCCIENOBaHUA B ATOM 00JacCTHM HayalWCh B Hayaje
XX Beka u TpoBogwiIHCh mpodeccopom A.D.Mamunockum [1], HO
MPAaKTUYECKOTO pAaCIpOCTPAaHEHHUS] U MPUMEHEHUS OHU HE TOJIYYWIH.
DKCneprUMEeHTAIbHbIE HMCCIEIOBAHUs, HaINpaBJIeHHbIE Ha pa3pabOTKy HOBOTO
croco0a TyleHusl KoHBeepHoi neHThl mpoBoawincs B HUNT [2].

JIns m3ydeHHsI BIMSHHS DJIEKTPUYECKOro moijigl Ha miams, B JJonHTY
Obuta pa3paboTaHa M HCIBITaHA CHENMaJbHAs YCTAaHOBKA, MPEICTaBIISIOIIAS
co0OH J1Ba 3JIEKTpOJAa, MEXIAY KOTOPHIMH HAaXOJWUTCS UCTOYHUK ropenusa. Ha
ANEKTPObl MOJAETCS BBICOKOE HANpsKeHUE (MOpsA/iKa HECKOJIBKUX JIECATKOB
kB) u u3ydaercs moBeneHHE IJIAMEHU B BO3HUKILIEM 3JIEKTPUYECKOM MOJE, a
UMEHHO: (QuKcHupyeTcs (PakT rameHus IUIaMeHH U HampsDKeHHe, P KOTOPOM
ObUIO JOCTUTHYTO rameHue. Ha mepBoM »3Tame HCCIENOBaHUN H3Yy4yanoch
BJIUSIHUE BHUJA DJJIGKTPUYECKOrOo TMOJs (IMMOCTOSIHHOE WM TEPEMEHHOE),
MaTeprasia U GOpMbl SJIEKTPOIOB Ha IP(HEKTUBHOCTH TallleHUus TuiameHu [3].
J1J1st OTIBITOB OBLIO U3TOTOBIICHO TPU BUJIA JIEKTPOIOB:

1)  urmooOpa3HbIN OCTPO 3aTOUCHHBIHN IIEKTPOI;

2)  Kpyrjias IJIoCKas IJIaCTHHA;

3) mnacTMHAa W3 JUAJIEKTPUUYECKOTO MaTepuana ¢ HabopoM IIHUIOB,
KQXKJIbIH U3 KOTOPBIX MOJKIIOYAETCS OTJAEIBHBIM TPOBOJAOM.
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Kak mnoxazanum sKCIepuMEHTbI, HE3aBHUCHUMO OT (OpMblI U Marepuaia
3NEKTPOJOB, LIEIECO00Pa3HO UCMOIb30BATh IEPEMEHHOE ANEKTPUUECKOE MOJIE, a
U3 TpeX MNPUBEACHHBIX BbIIE (OPM HIEKTPOJOB, HAMOOJIEE PALMOHATIBHOM
aBisgeTca nepsas. [loaTromy B JanbHeWIIeM, IPUMEHSUIOCh UMEHHO IIEPEMEHHOE
IeKTpHUYecKkoe Imosie. JUIsi NpoAODKEHUS DKCIEPUMEHTOB, 10 H3BECTHOM
MeTouke [4], Oblia cocTaBiieHa MaTpHlla IJIaHUPOBAHUs, BKIIOUaroLias B ceosl
pSA ONBITOB, CBA3AHHBIX C BAapbUPOBAHMEM TAaKOro MapaMmerpa, Kak (opma
3NIEKTPOJIa, /Ul MPOJOIKEHUST MCCIEA0BaHUs BIUsSHUE (POPMBI JEKTPOIOB Ha
wiaMsa. BT NMpUMEHEHbI Clenyrore BapuaHThl (OPMbI U PACHOJIOKEHUS
JIEKTPOJOB:

1)  urinooOpa3HbIil OCTPO 3aTOUYEHHBIN AIEKTPOI;

2)  TOHKas MeJIHasl CTPYHA;

3) IUIACTHHA C OCTPOM KPOMKOM, pa3BEpPHYTOM MO HANpPABICHHUIO K

IJIaMEHU;

4)  KpecT u3 IBYX IUIACTUH;

5) macTMHa,  pAacMoNOXKEHHas  MOJ  HCTOYHUKOM  IUIAMEHH,

IUIOCKOCTBIO BBEPX.

B Ttabmuue | npuBeneHsl pe3yiabTaThl HamOOJI€€ 3HAUYMMBIX OIIBITOB,
KOTOpBIE TPUBEINA K IIOJOXKUTEIBHOMY pPE3yJIbTaTy, 4 MMEHHO K TalllCHHIO
IUTAMEHH.

Kak BugHo u3 tabmumpsl 1, Hambonee >PGEKTHUBHON, ¢ TOUKU 3PEHUS
raiieHus miaMeHu, sisisgercs 1 gpopma npaBoro 3iexTpoaa u S5 — JIeBOTo.

Tabnuna 1 — 3aBUCUMOCTD HaNPsHKEHUS TallleHHst OT POPMBI AJIEKTPOIOB

Paccrostaue ot | PaccrostHue ot
dopma dopma
Ne [IJIAMEHHU J10 IJIAMEHU 10 Hanpsioxenue
JIEBOTO IIpaBoro
n/n JIEBOTO IIPaBOrO rameHus, kB
JJEKTpPOAa | JIIEKTpOJa
IEKTPOJA, CM | 3yeKkTpona, cM
| 2 | 2 2 46
2 | | 2 2 21
3 3 1 2 2 44
4 5 | 8 2 18
5 5 3 8 2 20
6 3 4 5 2 42

Crnenyer Tak e OTMETUTb, UTO B 5 ONBITE NIepe]] TeM, KaK NOracHYyTb,
IUIaMs CHJIBHO «pa3fyBaeTcs» (€ro Kak Obl pa3pbIBAacT BO BCEX HAMPABICHUSIX),
YTO HEXENATeIbHO MpH TylieHnu. O4eBUAHOE MPEUMYIIECTBO UMEET cxema B 4
OmbITe, KOTOpas sBisieTcss HambOonee 3ddexTuBHON. [l 3TON cXeMbl ObLI
IPOBEJCH PsJ ONMMCAHHBIX HIDKE OMBITOB, PE3YJIbTAThl KOTOPHIX MPEICTABICHbI
B Buje TpadukoB. [y OOMNbIIel HArIAIHOCTH, CXEMa IPOBEIEHUS OIBITOB
MPEJCTABICHA HA PUCYHKE 1.
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Pucynok 1 - Cxema npoBeneHust ONBITOB; |-MCX0aHAsA TOYKA, 2-KOHEYHAs
TOYKa, L-u3MeHseMoe paccTosiHue

Ha pucyHke 2a mnpuBeleHa 3aBUCUMOCTb HANpPSDKEHHs] Tall€HUs OT
PAcCTOSIHUSL MEXy MPaBbIM 3JIEKTPOAOM M OCHOBAHHMEM HCTOYHHKA IUIAMEHHU.
HcXoHBIM SBIIIETCS TIOJIOKEHHME, KOTJa JJEKTPOJ HAXOAUTCS Ha OIHOM
TOPU30HTAJIbHOM YPOBHE C OCHOBAHHMEM IUIAMEHM M HA PAcCTOSIHUM | cM OT
Hero. IlocTeneHHO paccTOosiHUME YBENMUYMBACTCS M KaXAbld pa3 U3MepsAeTcs
HanpspKeHUe rameHus. V3mMepeHus: npekpalarTcs, Koraa npyu MakCuMaabHOM
HaANpPsHDKEHUH Ha 3JIEKTPOJIax IUIaMsl EPeCcTaeT raCHyTh.

Ha pucynke 20 Tak ke NpUBeJeHA 3aBUCUMOCTb HANPSKEHUS TallleHUs! OT
PACCTOSIHUSI MEX]ly MPaBbIM 3JIEKTPOAOM M OCHOBAHMEM HCTOYHMKA IJIAMEHHU.
HcxoqHbIM sIBIISIETCS TTOJIOKEHHE, IIPU KOTOPOM 3JIEKTPOJI HAXOUTCS HA OJHOM
TOPU30HTAJILHOM YPOBHE C OCHOBAHMEM IUIAMEHM U Ha PACCTOSHUM 1 cM OT
Hero. [locTeneHHO UW3MEHsAEM IIOJIOKEHUE DJIEKTPOJa, IOJHUMAs €ro
BEepTUKaJIbHO BBepX. Ha ocu abciucc OTKIaAbIBaeTCsl pacCTOSIHUE, HAUMHASL OT
ucxoaHo Touku. Ilocie KaXaoro W3MEHEHUs PACCTOSIHUS H3MEPSIETCs
HanpspKeHUe rameHus. V3mMepeHus npeKpamaroTcs, Koraa npyu MakCUuMalbHOM
HaAIpPsHDKEHUH Ha 3JIEKTPOIax IUIaMsl IEPECTaeT TaCHYTh.

[Ipu o0OpaGoTKe MONyYEHHBIX pE3YJNbTaTOB OblIa MOCTPOEHA JIHMHUS
TpeHaa (Ha rpaduke 3TO NyHKTUpHAs JUHUS), YpaBHEHHE KOTOpOH st 1-ro
rpaduka UMeeT BU:

y = 0.0606x" — 0.8283x + 3.6515x” — 4.3405x + 29.429,

a JOCTOBEPHOCTH allPOKCUMAIUU R? =0.9888.
s 2-ro rpaduka:

y =0.6208x" — 5.5583x + 16.829x” — 17.892x + 32

R*=1
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Pucy
HOK 2 - 3aBUCUMOCTb HANPSHKEHUS TallleHUsl OT PACCTOSIHUS MEKTy TTPaBbIM
AJIEKTPOIOM Y OCHOBAHMEM MCTOYHUKA IUIAMEHU

Kak BunHO u3 rpaduka Ha pUCYHKe 2a, NpU YJAJIEHUU 3JEKTpoAa OT
OCHOBAHMS MCTOYHHUKA IUIAMEHU B TOPU3OHTAJIBHOM HAIIpaBICHUH, 3HAYCHHE
HEOOXOJMMOr0  HAmpsDKEHUs  JUIs  TalleHus  IUIAaMEHM  PaBHOMEPHO
yBenuuuBaeTcs. M3 rpaduka Ha pucyHke 20 BHIHO, YTO HAWIydImud 3G exT
raiieHusi BO3HUKAET KOIZJa D3JIEKTPOJ HAXOAUTCSs Ha | cM BBIIIE YPOBHS
OCHOBaHMs IulamMeHH. lIpu nanmpHeleM yBEIMYEHMM PACCTOSHUSA, 3HAUYCHHE
HEOOXOJMMOTr0 HaIpsDKEHUs Ul TallleHus TUIAMEHH, KaKk U B IEPBOM CIIyyae
PAaBHOMEPHO YBEIMYMBACTCsS. 3HAYCHUE HAIpsHKEHHs paBHoe 32 kB npu
HAXOXKJEHUU DJIEKTPOJa Ha OJHOM YpOBHE ¢ OcHoBaHueM IutameHu (L=0),
MOKHO OOBSICHUTH MOTPEUIHOCTHIO 3KCIEPUMEHTA BBI3BAHHOW CIIOKHOCTBHIO
PacoJIOKEHUS JTMHUI 3JIEKTPUYECKOTO MOl B HEMOCPEICTBEHHON OJIM30CTH K
anekTpony. llockoiibKy HadanbHbIE TOYKHM PACHOJOKEHHS JIIEKTpoja IO
OTHOILIEHUIO K UCTOYHUKY B | M 2-i cepur ONBITOB OJMHAKOBBI U B 1-U cepun
OMBITOB 3HAYEHHUE HAIPsDKEHUs pPaBHsUIOCH 28 KB. To Hamuume omuOKu —
oueBHIHO. MCkiroumM 3Ty TOYKYy W3 IOJy4EHHOro psjaa 3HadeHuid. Toraa
rpa¢uK, NpPEICTaBICHHbI Ha puCyHKe 20, NpuUMET BHJ, MOKa3aHHBIM Ha
pUCYHKe 3.

Ha pucynke 3 Tak ke moka3aHa JIMHUSA TPEHJA YPABHEHUE KOTOPOW IS
JTAHHOTO TpaduKa UMEET BUI:

y=0.4637x" —3.7824x> + 11.101x + 18.218
a JI0CTOBEPHOCTH anmnpokcuManuu R* = 1.

Takum 00pa3oM, 3KCIEpUMEHTAIBHBIM METOJIOM OBLIO YCTAHOBJIEHO, YTO

Hanbonee >PPEeKTUBHON KOMOMHALMEW SJEKTPOJOB, C TOUKH 3PCHHS TalllCHUS
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IUTAMEHM SIBJISIETCS ClIeyroulasi: IpaBblii — UIJI000pa3HbIil OCTPO 3aTOYEHHBIM
JJEKTPOA, JIEBBIM — IUIACTHHA, PACIOJIOXKEHHAs TOPU30HTAJIbHO  IOJ
VCTOYHUKOM IUITAaMEHU. bbUIM MOJy4YEHBl JKCIIEPUMEHTAIBHBIE 3aBUCUMOCTHU
HaIIpsDKEHMS TalleHUs IUIAMEHU OT PACCTOSIHUSA MEXAY IPAaBBIM JIEKTPOJOM U
OCHOBAaHUEM MCTOYHMKA IUIaMeHU. JlaHHBIN 3 PeKT miaHupyeTcss UCHOIb30BaTh
JUIS TIPEAOTBpAILEHUs] BO3TOPAHUI Ha IIaxXTHOM 000pyJoBaHMU. BO3MOXKHOCTB
pa3pabOTKM HOBOTO CHocoba NpeNoTBpalleHUs] W TYLIEHUS BO3rOpaHUi
IIOATBEPKICHA DKCIIEPUMEHTAIIBHO.
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PI/IC}/HOK 3 - 3aBUCUMOCTh HAIIPSOKCHUA I'alICHUA OT pACCTOSAHUA MCKOY
IIpaBbIM JJICKTPOAOM U OCHOBAHNCM MCTOYHHKA IINIAMCHU
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