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[IpoBeneno IKCIIEPUMEHTATILHOE UCCIIEIOBaHUE AIIEKTPOMATrHUTHOTO
coeMHEHUsT BOJTHOBOOB. [loka3zaHo, 4TO aKyCTUYECKU KOHTAKT B 3HAYUTEIHHOM
CTETEHHU OIpeNEsieT CBOMCTBA COCTaBHOM KoyiebaTenbHOM cructeMbl. B yacTHOCTH,
aKyCTHUECKUH KOHTAKT MOXET OBITh T€HepaTOpOM BBICIIUX TapMOHUK.
OmpezenieHa AKCIEPUMEHTANIbHAST 3aBUCUMOCTh HSKBUBAJICHTHOM MOJATIMBOCTU
aKyCTHUECKOrO0 KOHTAaKTa OT BXOJHOTO CHUTHalla ¥ TOKa COJIGHOHWJIA TIpH
3JIEKTPOMArHUTHOM COEIMHEHUH BOJIHOBOJIOB.

KnroueBbie cioBa: aKyCTHMUECKHH KOHTAKT, JJIEKTPOMArHUTHOE COETUHEHHE,
yJIbTPa3ByKOBas KoJieOaTeIbHasi CUCTEMA, BBICIIIHE TAPMOHUKHU.

BBEJIEHUE

DIIeKTPOMarHuTHOE COEIUHEHNE BOJTHOBOIOB ObI0 mipemyiokeHo M. . Teymunsim [1-3].
Ha puc. 1 cxemaTnuecku rokaszaHna takas KOHCTpyKkuus [1]. HacTb cucteMsbl, cocTaBlieHHAs U3
COCIMHAECMBIX JIPYr C ApyroM (eppOMarHUTHBIX cTepkHedl [ W [I, HaXoAWTCS BHYTpPHU
00MOTKH K, 4epe3 KOTOPYIO MPOXOJIUT MOCTOSHHBIA TOK. BO3HWKaIIee MarHUTHOE TOJE
BTATMBACT CTEP>KHU B COJICHOW[, IIPU 3TOM CO3LACTCS B3aUMHOE IIPUTSKCHUE CTEpIKHEH,
o0ecrieunBaroliee HeoOXO UMb aKyCTHUECKUI KOHTAKT MEX/1y HUMHU.

[Tpu mporyckaHuu 1Mo 0OMOTKE COJICHOU/IA IIOCTOSTHHOTO TOKa 00a CTEP>KHS BTATHBAIOTCS
B HEr0 C IIOCTOSSHHOM CWIOH Fyryr, OINpENEensieMO MU3BECTHBIM COOTHOILLIECHHEM
IEKTPOJAUHAMHUKMU:
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MarHuTHOTO TOJIS B CTEPKHAX B — B kmnorayccax [1].



DNEeKTPOHHbIN XypHan «TexHuyeckas akyctmka» 2014, 11 2 (11)

B dopmymne [2]

e
F_=064-10"°""—
p
nr,
an U3MEPSETCS B HBIOTOHAX, PaJUyChl KOHTAKTUPYIOIIMUX CTEPXKHEN 1, U 1, BM, L =L, (1 )

HHAYKTHBHOCTH COJICHOHW A B I'CHPH.

DJIEKTPOMAarHUTHOE CKPEIUICHUE  SIBISICTCS
OUYeHb YJOOHBIM B TeX CIlydasX, KOTJa Haao
4acTO M OBICTPO CMEHSTH 3BEHO (HAmpHUMep,
CTEp)KEHh  C  paboYuM  WHCTPYMEHTOM).
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2L MarHUTOCTPUKLIMOHHOTO BUOpaTOpa) B KaueCcTBE

HaMaroHmdvBaroImicro TOKa HMCIIOJIb30BaTb TOK
Puc. 1. Cxema 31eKTpoOMarHuTHOTo

NOJMarHMYMBaHUs BuOpaTopa B, BKiIOYas
COEIMHEHNUS BOJHOBOJIOB

00MOTKY K 1OCIIeJ0BaTENbHO ¢ OJIOKUPOBOYHBIM
apocceneM Iy, (puc. 1). IIpyu BbIKIIOYEHUH IOAMAarHUYMBAHUS CKPEIJICHUE pa3beAnuHseTcs [2].
BrsaruBasce B coneHouz, mpeoOpa3oBaTeNid CKUMAIOTCA M KOHTAKTUPYIOT CBOUMH
topramu. I1ockosbKy poIOIBHBIN pa3Mep 00JacTi aKyCTUYECKOr0 KOHTAaKTa MHOTO MEHBIIIE
JUIMHBI BOJIHBI, OH MOXET CYHMTAThCs IUIOCKMM. CBOMCTBa 3TOW IMJIOCKOCTH OYEHb CHIIBHO
3aBHUCAT OT YCHJIUS CXKaTHsI MpeoOpazoBaTeneil (T.e. OT Toka B 0OMOTKE COJICHOUA), TOITOMY
CBOICTBa MOJYYCHHOW NpPHU CXKATHH COCTaBHOW KojeOaTenbHOW CUCTEMBI (COOCTBEHHBIE
4acTOThl, KO3((UIMEHTH Tepead U Ap.) TAKKe TOJDKHBI 3aBUCETh OT BEJIUYMHBI YCHIIUS
CKaTus mpeodpazoBaTenei.

Tak Kak 3aBUCUMOCTb MEXKIY CWIOH, IEUCTBYIOIIEH B CEUEHUN aKyCTUYECKOrO0 KOHTAaKTa,

U ero nedopmanyell HeJMHEHa, B COCTaBHOW CHUCTEME, Hapsay C KOJCOaHUSIMH YacTOTHI
BO30YXJeHUsT mpeoOpa3oBaTesis — HUCTOYHUKA, MOSBISIOTCS T€HEPHUPYEMbIE aKyCTHYECKUM
KOHTaKTOM KoJjeOaHus BBICIIUX 4acToT [4]. DTu konebaHus JEerko HaOIogaTh, €CIM HX

YaCTOThI OJIM3KH K O,Z[HOfI 13 COOCTBEHHBIX YaCTOT COCTAaBHOM CHUCTEMBEL.

A. H. Hesepos

3KcnepMMeHTaanoe nccnenoBaHme a1EKTPOMarHUTHOro coeanHeHnd BoJIHOBOAOB B CTEPXKHEBbLIX
KonebaTtenbHbIX cucTeMax
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1. OKCIIEPUMEHTAJIBHASI YCTAHOBKA

OKCHepUMEHTaJIbHas ~ NPOBEpPKa  IOJIyYEHHBIX  COOTHOLIEHMH  TNpOBOAMIACH  Ha
JIEKTPOMATrHUTHOM COCIMHEHUM BOJIHOBOJOB, IIOCKOJBKY IIPEANOJIOKEHUS, IPU KOTOPBIX
IIPOBOJIUJIUCEH BBIUMCIICHUS, BBINOJIHAIOTCS B MaKCUMaJbHOW cTeneHu. biok-cxema Hamiei

AKCIIEPUMEHTAJIbHON YCTAHOBKH IIPUBEAECHA HA PUC. 2.

KOHTaKTa
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Puc. 2. bnok-cxema 3KCIepUMEHTaIbHON YCTaHOBKH JJIS1 UCCIIEJOBAHMSI SJIEKTPOMArHUTHOTO
COCIMHEHUS

Hccnenyemast xonebaTenpHasi cUCTeMa MpeCTaBisia co0Oi /1Ba MIACHTUYHBIX MAKETHBIX
nbe301peodpa3zoBaressi, OJUH M3 KOTOPBIX HCIOJIb30BAJCS KaK HCTOUYHUK IPOJOIBHBIX
yOpyrux KonebGaHuwii, a JApyrod — B KayecTBe HX TNpueMHHKA. KOHCTpyKIHs
npeoOpa3oBareneil moxdupanack TakUM o00pa3oM, 4YTOObI OHM TIPU pacueTe MOIJIHU
anMpOKCUMHUPOBATHCSI  OJHOPOJHBIMU  CTEPXKHAMH.  YacTOTONOHMKAIOLIME  HAKIAIK{
npeoOpa3oBaresieil  M3rOTaBIMBAINCH U3  (PeppOMAarHUTHOTO Marepuana —  CTajH.
XapaKTepuCTUYECKUE CONPOTUBIICHUSI TMpeoOpa3oBareneid Obn paBHbl. COOCTBEHHBIE
4acTOTHI peodpazoBareneit cocrapisum 22,60+0,05 x['u. IIpeoGpa3oBaTenn noaBemINBaINCh
Ha JUIMHHBIX TOHKHMX HUTSIX M IoMemanuch B cosieHous. IlpeoOpa3oBaTelb-MCTOUHUK
BO30YXIaJIC TapMOHWYECKUM CHUTHAJIOM OT TeHeparopa 3ByKoBoW wacToTrhl G. YacroTa
BO30Yy>KJIaI0IIEro CUTHaJIa Olpeessaachk Ipyu noMouu yactoromepa pF.

AMIUIUTYIbl TAPMOHUK ONPEAESUINCh IO IMOKa3aHWsSIM aHanu3aropa crekrpa. dopmel
BXOJHOT'O U BBIXOJHOTO CUTHAJIOB (PMKCHPOBAIUCH HAa YKPAHE JIByXJIy4EBOIO ocHuuIorpada.
Jns HaOmroneHWss CWTHajla #-OM TapMOHWKH KojeOaTelbHas cucTeMa BO30yKaaaach
HaNpsHKEHUEM YacTOThl MPUOIU3UTENBHO B 71 pa3 MEHbIIEH COOCTBEHHOH 4acTOTBI CUCTEMBI
(cyOrapMOHHYECKHME 4YacTOThbI), TOIJA CHUTHAJl #1-OM TapMOHUKU YCHJIMBAJICS BCIIEACTBUE
pe30HaHca.

A. H. Hesepos
JKCnepuMeHTanbHOE uccnenoBaHne 3NeKTPOMarHMTHOro coegnHeHNst BOTHOBOAOB B CTEPXHEBbIX
KonebaTtenbHbIX cucTeMax
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2. PE3VJIBTATHI OKCIIEPUMEHTOB
Hawm ypanoce HabmrogaTh pu cyOrapMOHUYECKOM BO30OYx aeHUH 2, 3, 5, 7 1 9 rapMOHHKHU.
Ha puc. 3 npuBeneHsl oCHMILTIOrPaMMBbI 2, 3 U 5 TApMOHMK MPU PA3JIMYHBIX YCIOBUSX.

0 r €

Puc. 3. OcuuiorpaMmbl BBICIIMX TAPMOHHUK MIPU PA3JIMYHBIX YCIOBUSX; @, 0 — 2-4, B, I' — 3-1,
I, € — 5-51 rapMOHUKH; a, B, 1 — UBx=50 B, [=0,5 A; 6, 1, ¢ - UBx=10 B, [=2 A. B HmxHeit
4acTU OCLUJIOIpaMM — BO30Y KAAIoIIee IEKTPHUUECKOe HaMpsKeHHe (OCHOBHAs YacTOTa)

[Tpu MaybIX TOKax W OOJIIIOM BXOJHOM HAMPSIKCHUHM Ha OCIHIUIOrpaMMe (PUKCUPYETCS
TOJIbKO CUTHAJ BbICIIEH rapMOHUKU (puc. 3 a, B, 1), IPU yBEJIUMYEHUH TOKA U YMEHBIIECHUU
BXOAHOI'0O HAIPSXKCHUSA YBCIMYUBACTCA CUTHAJI OCHOBHOM YaCTOThbI, aMILIAUTY bl TapMOHUK
pacTyT 3HaYUTEILHO MeIcHHEee (puc. 3 0, T, ¢).

2.1. AMIVINTY/THO-4aCTOTHbIC XapPAKTEPUCTUKHU

B mepBom sKcleprMeHTe CHUMAJINCh aMIUIUTYAHO-YACTOTHBIE XapaKTEPUCTUKH CHCTEMBI
IpU TOCTOSHHBIX BXOJHOM 3JEKTPHUUECKOM HAMNpsHKEHUH M TOoke coneHouna. [lo atum
XapaKTePUCTHKAM OIPEACTSUINCh PE30HAHCHBIE YAaCTOThI CUCTEMBI U AMILTUTY/IbI BHIXOAHOTO
CUTHAJIa CUCTEMbl Ha 3THUX YacTOTaX, a TaKK€ BBIUMCISUIUCH SKBUBAJICHTHBIE JOOPOTHOCTH.
Ha puc. 4 npuBeneHs! SKCIIepUMEHTATbHBIE 3aBUCIMOCTH PE30HAHCHOM YaCTOThI CUCTEMHI ()
Y SKBUBAJICHTHOW MOAATIUBOCTH aKyCTUYECKOTO KOHTakTa (0) OT TOKa COJeHOUAa Ha TepBOi
(OCHOBHOI1) TAPMOHHUKE.

Pa3bpoc pe3ynbTaToB B 3TOM U MOCIEAYIOIIUX SKCIIEPUMEHTAX He mpeBbiman 15%.

DOKBUBaJCHTHas MoAaTauBOcTh C ompejaensiiach U3 YCIOBHS pe30HaHCa KoyeOaTelbHOMN
CUCTEMBI, COCTOSIBIIICH U3 JBYX CTEPXKHEM, COeIMHEHHBIX COCPEIOTOUYECHHON MOIATIIMBOCTHIO:

w tgkl, +w, tgk,l, —oCww, tgk/l tgk,l, =0,

e wix=pi2ci2Si2, P12, €12 ¥ Si2 — IIOTHOCTh, CKOPOCTD 3BYKa U IUIONIA/(b ONEPEYHOTO
CeueHMs CTepKHEeH, /1, — uX umHa, k12 = ®/c;» — BOJIHOBOE YHUCIO, (® — IHUKINYECKas
94acTOTa, MHICKCHI | M 2 OTHOCATCS K IIEPBOMY M BTOPOMY CTEPI)KHSIM COOTBETCTBEHHO.

A. H. HesepoB
JKCnepuMeHTanbHOE uccnenoBaHne 3NeKTPOMarHMTHOro coegnHeHNst BOTHOBOAOB B CTEPXHEBbIX
KonebaTenbHbIX cMCTEMax
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Puc. 4. 3aBrucUMOCTH pe30HAHCHON YaCTOThI COCTAaBHOW CHCTEMBI (@) U MOAaTIIMBOCTH
aKyCTHYECKOTO KOHTaKTa (0) OT TOKa COJIEHOUA ¥ BXOAHOTO AJIEKTPUUECKOr0 CUTHANA Ha
NepBOIl rapMOHUKE

Pe3onancHas yacToTa MpW YBEIIMYCHUH YCHUJIUS CTATHBAHUS (TOKAa COJICHOMIA) PacTeT, a
MOJIATJIMBOCTh aKyCTHYECKOTO KOHTAKTa MaJaeT, YTO MOITBEPKIAIOT Pe3yIbTaThl paboThI [4].
[Tpu moBBIIICHUHE BO30YXKIAMOIIETO CHTHANA (BXOJHOTO HAINPSDKCHUS) PE30HAHCHAS YacTOTa
CUCTEMBI T1a/IaeT, a MOAATIUBOCTh aKYCTUIECKOTO KOHTAKTa PacTeT.

Ha puc. 5 mpuBeneHbl SKCIEPUMEHTAIBHBIC 3aBHCHMOCTH BBIXOJHOTO CHUTHAJIA IPHU
pEe30HaHCe OT BXOJIHOTO CUTHaIA (a) ¥ ToKa cojieHouaa (0) Ha mepBOW TapMOHHUKE.

BreIxogHOe HanpsHKeHHE TMPAKTHYECKH JIMHEHHO 3aBUCUT OT BXxogHOro. C pocToM TOKa
cosieHouaa (T.e. YCWIMS CTSATHUBaHUA CTepkHeW) mo 1-1,5 A BBIXOJHOW cHUTHalm pacTeT, a
3aTeM BBIXOAWT Ha HAChIICHHE. MOXXHO, MO-BHIAMUMOMY, MPEANOJIIOKHTh, 4YTO TIpU

Il&J'IBHGfIIHGM IIOBBIIICHUH TOKa BI)IXOI[HOI\/JI CHUTHAJI 6YI[€T CHMIXATbCA.
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Puc. 5. 3aBUCUMOCTH BBIXOJTHOTO CUTHAJIa IIPU PE30HAHCE OT BXOJHOTO CUTHata (a) U TOKa
cosieHoua (0) Ha IEPBOI TAPMOHHMKE BXOJHOTO CUTHAja

A. H. HesepoB
JKCnepuMeHTanbHOE uccnenoBaHne 3NeKTPOMarHMTHOro coegnHeHNst BOTHOBOAOB B CTEPXHEBbIX

KonebaTtenbHbIX cucTeMax
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Ha puc. 68 npuBeneHbl SKCIEPUMEHTAIBHBIE 3aBUCUMOCTH aMIUIUTY [ BTOPOH, TPEThE U
MSTOM FApMOHUK COOTBETCTBEHHO OT aMILIUTYAbl BXOJHOTO 3JEKTPUYECKOTO CUTHAIA.

Pe3oHaHCHBIE YacTOTHI COCTABHOW CHCTEMBI IPU MU3MEHEHUU TOKA COJIEHOMJIA U BXOJIHOTO
HaANPSDKEHUS. HE BBIXOIMIIM 3a MPEAEIBI MOJIOCHI POy CKaHUSI.

CornacHo [4] curHaym n-oW TapMOHHUKH JIOJDKEH OBITh MPOTOPIMOHAICH 7-OM CTETCHH
curHana 1-oif rapMOHHMKH (KOTOpasi MPOMOPIMOHATIbHA BXOJHOMY CHUTHaly, CM. puc. 5a). B
HAIIUX DSKCHEPUMEHTaX CHUTHAJbl BTOPOM M TPEThel TapMOHUK 3aBHCSIT OT BXOJHOTO
NpUOIU3UTENBHO M0 KBaAPaTUYHOMY M KyOMYECKOMY 3aKOHY COOTBETCTBEHHO. 3aBHCHUMOCTh
)K€ CHUTHajla ISITOoH rapMOHHWKH OT BXOJHOI'O CHUTHala HE COOTBCTCTBYCT TCOPCTHYCCKUM

pe3yyibTaTaM.
700 Usbix, MB
@ /
500 / } Puc. 6.
400 / DKCIepUMEHTATbHBIC 3aBUCUMOCTH
:/// aMILTUTY 1 BTOPOM TAPMOHMKHU OT AMIUIUTY bl
300 g BXOJHOTI'O DJIEKTPUYECKOr0 CUTHAIA IIPU
200 /j// Pa3IMYHBIX TOKaX COJEHOUAA
100 1 =
Usx, B
0 T T X’
0 10 20 30 40 50
—+—Ic0 —=-05A —+1A ILSA —*2A
600UBL]X, MB
500 /u
400 Puc. 7.
300 DKCIEepUMEHTAIbHBIE 3aBUCUMOCTHU
/J/ aAMILIATY]T TPETbE TAPMOHUKH OT
1 % AMIUTHTY/IbI BXOJHOTO 3JIeKTPHYECKOTO
100 | ===—=¥ CUTHAJIA TIPU PA3JINIHBIX TOKAX COJICHOUIA
Usx, B
0 T T T
0 10 20 30 40 50
10 = 05A -4 1A 15A—*2A
A. H. HesepoB

3KcnepMMeHTaanoe nccnenoBaHme a1EKTPOMarHUTHOro coeanHeHnd BoJIHOBOAOB B CTEPXKHEBbLIX
KonebaTtenbHbIX cucTeMax
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CnenyeT OTMETUTh aHOMAJbHOE YBEIMUYEHUE
aMILIUTY bl BBIXOJHOTO CUTHAJIa Ha BTOPOH M
TPEThEH TAPMOHHUKAX IPU aMILIUTY1aX BXOIHOIO
curgana Oomnpure 40 B. BeamumHa BBIXOIHOTO
CHUTHAJIa TIPU 3TOM ObUIa OYEHb HEYCTOWYMBA,
OTMEUaJICsl XapaKTEepHbIH JApede3Kaluil 3BYK.

DT0 MOXET OBbITh  OOBICHEHO  IOJHBIM

PACKPBITUEM  AKYCTHYCCKOI'O KOHTAKTa IIpU

Puc. 9. OciminorpamMma cursana
CEIbMOW rapMOHUKHU

COOTBETCTBYIOIIUX YCIOBHUSX.

Kpome Toro, Mb1 HaGIr0AQ)IM CUTHAT CEABMOM
rapMOHHMKHM Ha yacToTe BXoaHoro curHana 3,14 xI'u nopsaka 7 MB (puc. 9) npu BxoaHom
curHaine npubnusurensHo 100 B u curnan nepsitoit rapMoHukH Ha yactote 2,45 kI’ nmopsaka
2 MB nipu BxogHOM curnazie npudmusurensao 100 B.

2.2. YnpasjeHHne CBOHCTBAMM COCTABHOM CHCTeMbl H3MEHEHHEM TOKA B COJICHOH/IE

Bo BTOpoM »3KcnepyMeHTe M3y4alucCh 3aBHCHUMOCTH BBIXOJHOI'O CHTHaJa OT TOKa B
COJICHOM/IE ITPU MOCTOSTHHBIX MapaMeTpax Bo30YyKJaroIIero CUrHana — aMIuIUTyAe U 4acToTe.
Pesynbrate! npuBogsTcs Ha rpadukax puc. 10 — 13.

3aBUCHUMOCTH, NpUBeAEHHbIE Ha puc. 4a n 10, MOKa3bIBAIOT BO3MOXHOCTH YIIPABICHUS
CBOWMCTBAMHM COCTAaBHOH YJbTPa3ByKOBOH KOJE€OATENbHOM CHUCTEMbl H3MEHEHHEM TOKa
cojeHousa. JleficTBUTENbHO, MPU BO30YXAEHUM HECKOJIbKUX IpeoOpas3oBaTesiell OT OJHOTO
reHeparopa B ONpEAEICHHOM Juana3oHe (puc.4a) BO3MOXHA MOJCTPOHWKA PE30HAHCHOM
4acTOThl OTJIENbHBIX MpeoOpazoBaTeneil Ha pabouyro yacToTy reHepatopa. Ecmu xe s
HOPMAJIbHOTO  MPOTEKAaHUs] TEXHOJOTMYECKOro Impolrecca HeoOXOAMMbI — KoyieOaHus
OTIpENIeICHHONW aMILUIUTY/bl, MOJACTPOHKA TAaKKe MOXKET ObITh OCYILECTBJIEHAa W3MEHEHHEM
ToKa coneHouna (puc. 10).

A. H. HesepoB
JKCnepuMeHTanbHOE uccnenoBaHne 3NeKTPOMarHMTHOro coegnHeHNst BOTHOBOAOB B CTEPXHEBbIX
KonebaTtenbHbIX cucTeMax
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Puc. 10. 3aBUCUMOCTB BBIXOJIHOTO CUTHAJIA OT TOKA B COJICHOW/IE HA MEPBO TApMOHHKE
Ha mepBoit u BTOpoii rapmonukax (puc. 10 u 11) HabGmrogaeTcss MAKCUMYM BBIXOJIHOTO
CUTHAJIa MPU HEKOTOPOM 3HAYEHUU TOKa B COJIEHOH I (T.€. CTAaTUUECKOM CTATMBAIOLIEH CHlie);
JUISl CUTHAJIOB TPETheW M MATOW rapMoHUK (puc. 12 u 13) MakcMMyM BBIXOJHOTO CHTHAJIa

HaMU He HaOroancs. Bo3aMokHO, MBI HE JONIIH 10 HEro (OH ObLI MPU OOJIBIINX 3HAYCHUSIX
TOKa B COJICHOM/IC, YeM ITO3BOJIsIA HaIlla SKCIIEPUMEHTAIIbHAS YCTAHOBKA).

600 Usbx, B

w .
/ .

300
100
Ic, A
0
0 0,5 1 L5 2 2,5 3 3,5 4

—— Usx=50B f=10,478 11 —=— UBx=30Bf=10,478 Kl 11

Puc. 11. 3aBUcHUMOCTD BBIXOJIHOTO CUTHAJIA OT TOKA B COJICHOUIE HA BTOPOM TapMOHUKE

A. H. HesepoB
JKCnepuMeHTanbHOE uccnenoBaHne 3NeKTPOMarHMTHOro coegnHeHNst BOTHOBOAOB B CTEPXHEBbIX
KonebaTtenbHbIX cucTeMax
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Puc. 12. 3aBucuMoCTb BBIXOJHOIO CUTHAJIA B MB OT TOKa B COJIEHOUE Ha TPEThEN TapMOHUKE

14 MB

120

’ Puc. 13.

3aBUCHUMOCTh BBIXOJHOI'O CMIHajia OT

100 / TOKA B COJIEHOM/IE Ha MATOM rapMOHHUKE,
A Uex=50 B

B

0 T T T T T IC’ A

o 05 1 15 2 25 3 35

—— =4 —=— £7,74 11

OBCYXJIEHUE
B paGore [4] momyuyeHO BhIpaske€HHE Il aMILTUTYAbI 71-Oi TAPMOHHKH:
n—1 n-1
(v +1) F F - 1 F F. )

T (v+1)"T(r+1)C(v-n)\ A B(n+1,v—n)\ 2(v+1)R,

rae F| — aMIuIuTy1a IepBOil rapMOHHKH, Py — CTaTUUECKOE YCHIINE CTSATUBAHHS BOJHOBOJIOB,
B(n+1, v—n) — oO6era—yukuus, ['(n+1),I'(v—-n),['(v+1) — ramma—¢pyHkuuu ot
COOTBETCTBYIOIUX apIryMEHTOB.

OueBuaHO, F| IpONOpPLUUOHAIbHA CUTHANY NEpBOM rapMmoHuku U, a F, — curHaiy n-ou
rapmoHuku U,. CTaTudyeckoe yCUINe CTATUBaHUSA Py MOYXKHO CUMTATh PABHBIM, I10-BUIUMOMY
o + B, THe o onpeensieTcs CTATMBAHIEM BOTHOBOIOB IIPH HYJIEBOM TOKE, HANPHMEp, H3-3a
MarHUTHOTO THCTEpe3rca B MaTepuaje BOJHOBOJOB MM OCOOCHHOCTEH HX TOABECKH.
Bennuuny S Mbl cunTaeM He 3aBHCAILICH OT TOKa cosieHouaa / (Co3HaBasi, YTO JUIs CTaJIbHBIX

BOJIHOBOJ 0B 3TO 3aB€AOMO HeBepHO).

A. H. HesepoB
JKCnepuMeHTanbHOE uccnenoBaHne 3NeKTPOMarHMTHOro coegnHeHNst BOTHOBOAOB B CTEPXHEBbIX
KonebaTtenbHbIX cucTeMax
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Puc. 14. 3aBucumoctu Z =U—

TCOPCTUUCCKHUEC  KPHUBBIC

n
1

n

opu v

2,5,

YEPHBIM

n=2,

o

Y=="+1A"

2
Z =Z—1x10‘4,BR2=O,85

kTeop = 536;
ksxen = 5,0.

n=23,
2
Y:(ﬁuzj LAY
B

3
Z:U—lx10‘3,B2

n

R*=0,80
reap = 78
koen = 69

n=>5,
4
Y=(3+12] LA®
B

5
Z:U—1x10‘7,B4
U

R*=0,70
kTeop = 1,00
koxen = 0,36

a
or Y="+1? i Uzxi=40 B; cMHUM 1LIBETOM BBIJIEJICHBI

JIMHENHAA

alIrpoKCuManusi

2 . .
IKCIIEPUMEHTANIBHBIX JAHHBIX; R — OCTOBEPHOCTh JIMHEHHON alIpPOKCUMALNY; Kreop U Koxen —

yTI0BbIe KO PHUIUEHTH TEOPETHUECKUX U SKCIIEPUMEHTAIBHBIX MPSIMBIX COOTBETCTBEHHO

A. H. HesepoB

3KCI'IepVIMeHTaI'IbH0€ nccnenoBaHme a1EKTPOMarHUTHOro coeanHeHnd BoJIHOBOAOB B CTEPXKHEBbLIX

KonebaTtenbHbIX cucTeMax
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U’ a
Ha puc. 14 npuBeneHsl 3aBUCHMOCTH Z =——  OT BeIMYMHB Y =—+1°,

n
v n—1 o v
IPOMNOPLUOHATIBHON YCUIMIO CTATUBAaHMsA, B creneHu n — 1 Py~ npu Uy = 30 B 11 BTopoii,

TpeThel U nsAToM rapmoHuk. Kak cinenyet u3 (2), 3Ta 3aBUCUMOCTb JIOJDKHA OBITH JIMHEWHOM.
Jns BTOpOM W TpeThbed TrapMOHHMK JIMHEHHAs AalMpOKCUMAIMs SKCIEPUMEHTAIbHbBIX
JaHHBIX BIIOJIHE TMpUEMIIEMa, Ha TMSITOM TapMOHUKE, BO-TIEPBBIX, HHU3Ka JIOCTOBEPHOCTH
JUHEMHON amnmpoKCUMAalMU M, BO-BTOPBIX, CHJIBHO OTJIMYAIOTCA YTJIOBbIE KO3(PGUIUEHTHI
TEOPETHUECKOU U dKcTiepuMeHTaTbHOU NpsAMBIX (1,00 1 0,36 COOTBETCTBEHHO).

3AKIIIOYEHUE

DNEeKTPOMarHUTHOE COEIMHEHNE BOJIHOBOAOB HEYACTO IPUMEHSETCS Ha npakTuke. OnHoN
U3 IPUYUH TAKOI'O COCTOSIHMSI, BUJUMO, SIBJSIETCSI OTCYTCTBUE HCCIENOBAHUN Ha 3Ty TEMY.
Hamu takoe coeauHeHue ObLIO BBIOPAaHO MOTOMY, YTO B 3TOM CiIy4ae MpPU CTSATUBAHUH
BOJIHOBOJIOB OTCYTCTBYET TAaHI€HIUAJIBHOE CMEILEHUE KOHTAKTHPYIOIIMX IOBEPXHOCTEH, a,
CJIEIOBATENIbHO, UX pa3pylIEHUE U U3MEHEHHE [TAPaMETPOB OIIOPHOM KPHUBOM.

Pe3ynbraThl HacTosmeil paboThl MOATBEPKAAIOT 3aKIIOUYCHUE TEOPETUIECKOM cTaThu [4] 0
TOM, 4YTO AaKyCTHYECKMH KOHTAaKT B COCTaBHBIX CTEPXKHEBBIX KOJIEOATEIbHBIX CHUCTEMax
HEJIMHEeH M MOXKeT OBITh MCTOYHMKOM BBICHIMX TapMOHHMK. lloATBepkaeHa TaKxke
BO3MO>KHOCTb YIIPaBJICHUSI CBOMCTBAMHU COCTaBHOM CUCTEMBI N3MEHEHHUEM TOKa COJICHOUAA.

PacxoxeHne TeOpeTHYeCKUX M SKCHEPUMEHTAJIbHBIX 3aBUCUMOCTEH MOXKHO OOBSCHHUTH
CUWJIBHO HEJIMHENHOW 3aBHCHUMOCTBI0 MEXIY HMHIYKIHEN M HaNpsKEHHOCTBIO MAarHUTHOTO
10JIS1 B COJIEHOU/JIE, @ TAKXKE TEM, UTO IIPU YMEHBIIEHUHN YCUIIUS CTATMBAHUS CTEPIKHEN PE3KO

nmagacT IIOGpOTHOCTL CUCTCMBEI.
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