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«KuiBceknit moniTexHiyanid iHCTUTYT iMeH1 [ropst CikopcbKoroy»

OCOBJIMBOCTI PO3PAXYHKY TA TOC/IKEHHSI EMHICHUX TIEPETBOPIOBAYIB
JEJEKTPUYHOI NTPOHUKJINBOCTI 3 PI3HOIO ®OPMOIO EJIEKTPOJAIB

B Xx00i nposedenux po3paxymkie ma auanizy eKCcnepuMeHmAibHUX OaHUX BCHAHOBIEHA
MONCIUBICMb NPOCKMYBAHHS EMHICHUX Nepemeoprsauie 3 00KIAOKAMU CKIAOHOI KoHpizypayii
(K6AOpAMHUX, NPIMOKYMHUX MA KPYeaux) 3a YMOBU, Wo 00HA 3 0OKIA0OK 3AIUUAEMbCS HEPYXOMOIO,
mooi, AK I[HWA — pYXaemvcsi 6 NapaienvHitl niowuHi 8iOHOCHO Hepyxomoi. Ilposederni
EKCNEePUMEHMATbHT 00CTIONCEHHS RIOMBEPONCYIOMb 3AKOHOMIPHOCI 3MIHU EMHOCTI NEPEMBOPHEaAYa
8I0 BenUYUHU OIeIeKMPUYHOT NPOHUKIUBOCI Cepedosuya ma 2eOMempudHux napamempie 0OKIa00K
yvoeo nepemeopiosaua. llokasamo, wo: 0nsa Keadpamuoi ¢hopmu 0OKIAOOK, NpuU pPIBHOMIPHOMY
30inbUEeHHT NAoWI IX nepekpumms, EMHICMb Nepemeoprsayd 30LIbUYEMbCs 3a NapabdoridHuUM
3aKOHOM,; 071 NPAMOKYMHOI hopmu 0OKIAO00K, NpU PiGHOMIPHOMY 30LTbUIeHH] Kymda nepexpummsi
00KIAO0K, EMHICMb Nepemeoprosaia 30i1bUYEMbCA MAHSEHYIANbHO, 071 KOMOIHO8AHOI (pyxomoi
NPAMOKYMHOI ma Hepyxomoi Kpyenoi) gopmu 00KIa00K, npu pieHOMIpHOMY iX pyci, €MHicmb
nepemeoposaya 30i1bUyemobCs 3a 2inepOoIUHUM 3aKOHOM. 3A6805KU GUCOKIU MOYHOCMI Pe3yTbmamie
EeKCNEPUMEHMATbHUX — QOCTIONCEHb  OIeNeKMPUUHOT NPOHUKIUBOCTNT  Mamepianie, 6iOKpUEarmsCsi
MOACIUBOCHI NOOANLUUUX OOCTIONHCEHL OOHOPIOHOCHI OAHUX MAMEPIANi8 Ma MONCIUBOCHE BUAGIEHHS
GHYMPIWHIX Oehexmis, [Ki MOJNCYMb 3 SIGUMUCL 8 NPOYeci S8USOMOGICHHS SUPODIE Npu NOPYULEHHT
MmexHoI021i 6UpobHUYMEA.

Kntouoei cnoea: cmuichuti  nepemeoprogay, OieleKMPUUHA  NPOHUKIUBICHb,  NIOUWA
nepeKkpummsi, e1eKkmponpogiona 0O0KIa0Ka, Kym nepexpumms.

IMocTtanoBka mnpo6Jjemu. CydacHi KOMIO3HWIIIHHI Marepiajd MarTh YHIKIbHUA HaOip
SJNIEKTPUYHHUX XapaKTEPUCTHK, IO 3aJeXaTh BiJl iX AieNeKTpHYHHUX BiacTuBocTeil. [Ipu mpomy, Taki
XapaKTePUCTUKH MOXYTh 3MIHIOBATHCS IO TIEPETHHY Marepiany, SK JiHIMHO i HemiHiiHO, Tak i
JUCKpeTHO. TOYHI BUMIPIOBaHHS IMX BJIACTHBOCTEH IMOBHMHHI 3a0€3MEYMTH BYCHUX Ta IH)XKCHEPIB
iHHOIO 1H(OpMAIli€l0 TPO JOUUIBHICT BUKOPUCTAHHS IBOIO MaTepialy B PIi3HUX KOHCTPYKIISX
KOHTPOJIbHO-BUMIPIOBAJIBHUX NPWIAZIB Ta CHCTEM Ha iX 0a3i, MO0 3HalIIIO 3acTOCYBaHHS B
PI3HOMaHITHHX Tally3sX Cy4YacHOI aBlaKOCMIYHOi TEeXHIKH, MIKpPO- Ta HaHOEIEKTPOHIKH,
(G YHKIIOHATBHOT MEeIUITMHHM, TOI10. [le, B CBOIO Uepry, J03BOJISE MiABUIIUTH TOYHICTh Ta HAIIHHICT
TaKuX OPUIAZiB, Ta, B LIJIOMY, TIOMIMIIATH NIPOLEC KOHTPOJIIO, IO BiOyBa€eThCA 32 X JOIOMOTIOIO.

Tak, BUMIprOBaHHs [[ieEKTPUYHUX BIACTHBOCTEH MarepialliB MOXKe JaTH iHQOpMAIii Mpo
napameTpH, siKi € KpUTHYHUMH TPU MPOEKTYBaHHI B 0araThboX 00NAcTsX eJIeKTpoHiKH. Hampukmarn,
BTpaTH B i30JisMii kabenro, iMIIeanc MiAKIaakd abo 9acToTa AieNeKTPHYHOTO Pe30HATOpa 3aJIeXkaTh
BiJl 1X MICJEKTPUYHHUX BJIACTUBOCTEH. 3HAHHS JICJIEKTPUYHUX BJIACTHBOCTEH MaTepialiB TaKOX Ja€
nepeBary B OUTBII Cy4acHUX Taly3sX 3 00JIaCTel MPOMHUCIIOBOI MiKPOXBHIILOBOT OOPOOKHU MPOIYKTIB
XapuyBaHHs, TYMH, IUTACTUKY Ta KEPaMiKH.

BioMuMu  BITYM3HSHAMH Ta 3aKOpPIOHHUMH (axiBusMd B o0nacTi BUMipIOBaHHS
EJIEKTPUYHHX Ta HEENIEKTPUYHUX BEJHYHUH, Y TOMY YHCHI i eeKTPOEMHICHUM CIIOCOOOM, TAaKHMH, SIK:
[apanos B.M., T'orpa 3.1O., [Tomiuyk €.C., Isax P.I'., Erixies M.M., bazino K.B., Zhu Y., Samani
A., Risos A. Ta iHIIMMHU TIPOBOIATHCS BUBUCHHS 1 aHAI3 iICHYIOYHX €MHICHUX MEPETBOPIOBAYIB Ta
METOJIB Ha SKUX 0a3yloThCs NPUHIMIK 1X [ii. IlpoTe, Taki JOCHIIKCHHS IPOBOASITHCS LUMHU
aBTOpPaMU JUI €MHICHHX T[I€PETBOPIOBAYiB KJIACHYHUX KOHCTPYKLIH Ta NPAMOKYTHOI (opmu
OOKJIaoK, MI0 pO3TAllOBaHi HEPYXOMO OAHA BiAHOCHO. IHQopMamito moOa0 BHUMIpIOBaHHS
JUENEKTPUYHOI TPOHUKIIMBOCTI €MHICHUMHU TI€PETBOPIOBAYaMHU 3 OOKIaIKkaMH CKIaAHOI gopmu, 3a
YMOBH, 110 OJHA 3 TaKMX OOKJIAJOK 3aKpilUIeHa HEpyXOMO, a iHIIa — pyXOoMa BiJIHOCHO Mepoi B
napanenbHid A0 Hel IJIOMMHI y BIIKPUTHUX JITEpaTypHHX JKEpenax Ta JpKepenax IHTepHeT He
sHatineno [1-10].
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Tomy, akTyanbHI Ha CHOTOIHIIITHIN ACHP TUTAHHSI BU3HAYCHHS MiCICKTPUIHOI IPOHUKIUBOCTI
€MHICHAMH TICPETBOPIOBaYaMHU 3 OOKJIaJAKaMHU CKJIAJHOI KOHCTPYKINIi, KOJW OJHA 3 TaKUX OOKJIIAIOK
pyXaeTbcs B HapalleNbHii TUIOMUHI 0 iHIoi — po3ramoBaHoi Hepyxomo [11-13], moci 3anumaroTbes
HEBU3HAYCHUMH.

@opMmy/0BaHHA 1ijeld cTaTTi. METo0 MOCTi/KEHHS € BCTAaHOBJICHHS 3aKOHOMipHOCTEH
3MIiHH €MHOCTI TIEPETBOpIOBAaYa BiJ  BEIMYWHU IEJICKTPUYHOI IPOHHKIMBOCTI CEpPEIOBHINA Ta
TeOMETPUYHMX MMapaMeTpiB OOKIAZI0K IIbOT0 MEePETBOPIOBaYA.

MeTtoauka Ta OCHOBHI pe3yJIbTaTH AOCTiTKEHHSI.

PozpaxyHOK Ta DOCTIIKEHHS €MHICHHX IEPETBOPIOBAYIB 3 OOKIaAKaMH KBaapaTHOI (popmu
MIPOBOJMIIUCS 3T1AHO CXEMH Il BUMIPIOBaHHS €MHOCTI.

CxeMa €MHICHOTO TepeTBOpIOBada 3 OOKJIAAKaMy KBaapaTHOi (OpMH, MpeAcTaBlIeHA Ha
puc.l.a.

Lugpobu Burgmobay erHocmy EDDEDDDE’ Dﬂ ]
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a. 0.
Puc.1. Cxema 014 8uMiplo8anHs EMHOCHI (@) Ma 3a1edCHiCMb EMHOCI NePEUHHO20 Nepemeoplosaya 3
00KIAOKaAMU K8AOPamHuoi ghopm 6i0 naowi nepexpummst 00k1adok (0): € = 8, d = 1 mm,
A, B — 8i0nogioHo, 00K1a0Ka EMHICHO20 Nepemseoprosaya, wjo pyxaemocsa (A) ma 3anuuaemocs
nepyxomoro (B); d — éiocmanv misc 0OKknadKkamu, Mm (MOBWUHA OleIeKIMPUYHO20 wapy Mamepiany)

Ji1st po3paxyHKy TaKoro €EMHICHOT'O MIE€PETBOPIOBaYa BUKOPHCTOBYETHCS PO3pobieHa B poOoTi
[1] meTomuka.

[lpr ubOMy €MHICTh MEPBUHHOTO IEPETBOpIOBaYa 3 OOKIAJKaMH KBaJpaTHOi QopMH, sKa
3MIHIOETBCSI IEPEKPUTTSIM PYXOMOI IJIACTHHU A 1HIIOK — HEPYXOMOIO IIACTHHOIO B, 3HAXOAMTHCS 32
BiJToMOt0 (hopMyIIoro [4]:

g-g,-S?
C= (#), 1)
Ie & — JieNIeKTpUYHA CcTaja, SKa JOPiBHIOE, §,85% 10 A-c/(B-m);

& — JieNIeKTpUYHA MPOHUKHICTh MaTepiany, M0 3HAXOJUTHCS Y MIXKEJIEKTPOTHOMY POCTOPI;

S — mTo1a MepeKpUTTs OJJHOT OOKIIA/IKH 1HIIIOIO;

d — BizicTaHb MK OOKJIAKAMMU.

ExcniepumenTanbpHe Bu3HadeHHs KoedimieHTiB ¢yHKIii neperBopenHs C = f(S) ta moxuOku
BUMIPIOBaHHS POBOJIUTHCS B TaKill TIOCIIZIOBHOCTI:

1. 3a momomoror LMGPOBOro BUMIpIOBaya €MHOCTI BH3HAUYAETHCS MOXHOKa BHMipIOBaHHS
€MHOCTI 30BHIIIHIX (hakTopiB AC (KOHCTPYKTHBHA CKJIaJl0Ba €MHOCTI NEPETBOPIOBaYa — y HAIIOMY
Brmagky AC = 3,5x10™2 @),

2. Iligkaro4aloThes JOCHIHKYBaHI OOKIAaIKH €JIEKTPOJaMH 10 IM(PPOBOro BUMiprOBava
€MHOCTI.

3. [lounHaeTbcs mepemilieHHs OOKaanku A BimHOCHO oOKkianku B (puc.l.a) i3 3amaHOrO
NOCTIHOI ~ MIBHIKICTIO. 3 OTPHMaHWMHU pPe3yJIbTaTaMH BUMIPIOBaHHS TIPOBOMSATHCS HEOOXiJHI
po3paxyHkH 3a Gopmyiioro (1), o aHai3yoThCA.

B pesynbrari ananmizy 3amexHocted (puc.1.0) BcTaHOBNIEHO, IO 3i 301JBLICHHSAM IUIOIII
MEPEeKPUTTS OOKIAJI0K €MHICTh IEPETBOPIOBAaYa 30UIBIIYETHCS HENIHIHHO (3a mapadosiyHuM
3aKOHOM), IO TATBEPIKYE aIeKBaTHICTh MPOBEACHNX €KCTIEPUMEHTIB Ta PO3PaxyHKiB (pO301XKHICTH
MK pO3paxyHKaMH Ta eKCIIEpUMEHTAaMH JaHUMH He nepeBuiye 1,5%).
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Po3paxyHOK Ta JOCHIDKCHHS €MHICHHX IIEPETBOPIOBAYIB 3 OOKIaJIWHKAMHU TPSIMOKYTHOT
(GhopMHU IIPOBOIUIIMCS 3TITHO CXEMH IS BUMIPIOBAHHS €MHOCTI.

CxeMa eMHICHOTO TepeTBOpIOBava 3 OOKIaJWHKaMU MPSIMOKYTHOI ()OpPMHU MpeAcTaBieHa Ha
puc.2.a. ExcnepumenTansHe BU3HAUeHHS KoedilieHTiB QyHKIil meperBopenHs C=f(S) Ta moxulOku
BHMIPIOBAHHS MIPOBOJUTHCA y TTOCIIJOBHOCTI HaBEEHIH BHIIE, K ISl OOKIIaZOK KBaAPaTHOI OPMH.
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Puc.2. Cxema emnicnoeo nepemeoprosaua 3 00K1a0KaMU NPAMOKYMHOL hopmu (a) ma epaghix
3ANEHCHOCTNI EMHOCME NEPBUHHO20 NEPEemeopr8ayd 6i0 006icuru ookiaoku B (b) ma xyma
nepekpumms (1 —o=5°,2—a=15°3—-a=25°4—a=35°%5—a=45° (0).

A, B — 6ionosiono, 00Kk1a0Ka EMHICHO20 hepemeopiosaya, wo pyxaecmocs (A) ma
s3anumaemscs Hepyxomoio (B); a — wupurna obxnadok emuicnoeo nepemeoprosava, Mm (a = b xtg a).

[Ipy npOMy, €MHICTH NEPBHHHOIO IEPETBOPIOBadYa 3 OOKJIAAKaMHU NPSAMOKYTHOI (opmH,
TUTOIIA TIEPEKPHUTTS OOKJIAIOK SIKOT 3MIHIOETHCSI BU3HAYAETHCS TaK:

E-&
C:4—d°b4-tg2(0{), (2)
e €0 — JieTeKTPHUYHA CTaa, sKa JopiBHIOE, 8,85%10™% A-c/(B-M);

& — JieNeKTpU4Ha MPOHUKHICTh MaTepiany, M0 3HAXOAUTHCS Y MIXKEJIEKTPOIHOMY IIPOCTOPI;
. ; 2.
S — muIo1Ia MEPEKPUTTS OAHOT OOKIAAKU 1HILOO, MM

5= (" tg(@)

d — BizcTaHe MiX OOKJIaAKaMU, MM.

0, — BIJTHOIIICHHS CTOPIH €JIeKTPOoay Ha 0OKaai B;

b — nomkuHA mMEpeKpUTTS Hepyxomoi oOkmagkd B (puc.2.0) MO TOPU3OHTATL PYyXOMOKO
obkmankor 4 (5 mm; 10 mm; 15 My ...; 75 Mm).

B pesynbrati aHanizy rpadiky (puc.2.0) BCTaHOBJICHO, 0 TPH 30UILIICHHS KyTa HEPEKPUTTS
0 Ta IUIOMII MEPEKPHUTTS S, EMHICTh MEpeTBOpIOBayYa 30UIBIIYETHCS 3a HENiHiHMM 3akoHOM. llpm
BOMY 31 301JIBIIEHHSIM KyTa (., EMHICTh NEPETBOPIOBayYa 301IbIIYETHCA TAHTCHLIANBHO (PO301XKHICTh
MIX po3paxyHKaMu Ta eKCIiepuMeHTaMu JaHuMu ctaHosuia 1,8 — 3,1%).

Po3paxyHOK Ta JOCHiIKEHHS €MHICHOT'O MEPETBOPIOBaYa 3 HEPYXOMOIO OOKIIAAKOIO KPYIJIoi
(dbopMHU Ta PyXOMOKO OOKJIAZKOI MPSIMOKYTHOI (POPMH MPOBOIMIIMCS 3TITHO CXEMH IS BUMIPIOBAHHS
€MHOCTI.

CxeMa €MHICHOTO NEpeTBOPIOBaYa 3 HEPYXOMOIO OOKIIAAKOI Kpyrioi GopMU Ta PyXOMOIO
00KJIagKko0 NpsSAMOKYTHOI (GopmH, mnpenctaBieHa Ha puc.3.a. ExcrnepuMeHTanbHe BH3HAYEHHS
koedimientiB  ynkmii meperBoperHs C=f{S) Ta MOXWOKM BHMIPIOBAHHS TPOBOJUTHECS Y
MOCJIITIOBHOCTI HABEJECHIN BHILE, K AJIS1 0OKIIAJ0K KBaAPaTHOI (POPMH.
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Puc.3. Cxema emmnicnozo nepemeoprosaua 3 Hepyxomoio o0K1aokoio kpyaioi ghopmu (B) ma pyxomoio
o0bxrnaoxkorw (A) npamoxkymuoi popmu (a) ma 3anexcruicmo emrocmi C nepeUHHO20 nepemaoposayd
610 niaowi nepekpumms S (0): 1 — po3paxynxosi; 2 — ekcnepumMeHmanibHO OMPUMAani OaHi

A, B — 6ionosiono, 00Kk1a0Ka EMHICHO20 hepemeopiosaya, wo pyxacmocs (A) ma
sanumwiaemoca Hepyxomor (B); ¢ — kym nepekpumms 06k1adox; R — padiyc obknadku Kpyanoi popmu,
MM, I — 0082CUHA XOPOU CEKMOPA, WO NEPEKPUBAEMBCA PYXOMOK 0OKIAOKOI0, MM.

B mpomy BUManKy, €MHICTH HEPBHHHOTO IEPETBOPIOBAYA, SIKA 3MIHIOETHCS TEPEKPUTTIM

OJIHI€IO IUIACTUHOIO 1HILIOK0, BU3HAYAETHCS TaK:
2

gg,R* . h h*
C =220 Jarcsin— —h+,[— |, 3
4d 2R AR* ®)
e €0 — eTeKTPUYHA CTaa, sKa JopiBHIOE, 8,85%10™% A-c/(B-M);

€ — NieJeKTPUYHA TPOHUKHICTh MaTepially, 10 3HAXOAUTHCS Y MIKEIEKTPOAHOMY TTPOCTOPI;
d — BizcTaHp MiX OOKJIaAKaMHU, MM.
. 2.
S — rIoIIa MEePEeKPUTTSI HEPYXOMOT OOKIIAZKH PYXOMOIO, MM
2 2

. R . h h?
S=—-(p-sSingp)=—-| arcsin——+/h +
5 (p=sing)== 2R vh

4R*

(@ — KYT IEpEeKpHUTTS 00KIIA/I0K;

R — paniyc oOkmaaku kpyrioi Gopmu, Mum;

h — noBKMHA XOpIH CEKTOPA, IO MEPEKPUBAETHCS PYXOMOIO OOKIIA/IKO0, MM.

3anexHICTh 3MIHM €MHOCTI PO3pOOJIEHOTO IEPETBOPIOBAYA BiJl IJIOIII MEPEKPUTTS 0OKIIAJ0K
npejcTarieHa Ha puc.3.0. 3a pe3ynbraTaMu aHai3y IIi€l 3aJeKHOCTI BCTAHOBJICHO, IO y JaHIH
eKCIIEpUMEHTAIIBHIN CXeMi Ha IMOYaTKOBOMY Ta 3aBEpIIATBHOMY eTanax MepeKpUuTTs OOKIa0K 3MiHa
€MHOCTI BiOyBa€ThCA HENiHIHHO, TOMi, K B IEHTPAJIbHIN YaCTHHI, I 3aJIEKHICTh HOCUTHh Maiike
niHiiHKE Xapaktep. Ha myMKy aBTOpIB, I1€ TOB3aHO 3 OUTBII Pi3KOI0 3MIHOIO TUIOIII IEPEKPHUTTS caMe
B IIEPIIil Ta OCTaHHIM YBEPTAX JiaMeTpy IUIoml Kpyrioi oOknamku. CiiJl TaKoXK 3ayBa)KUTH, MO U
PO30DKHICTD MK EKCHEpUMEHTATBbHUMU Ta PO3PAaXyHKOBUMH JaHUMH BHIIA, HDK Y MOMEPEOHIX
BUMaakax y 2,6 — 5,2 pasu i cranoButh 7,8 — 8,1%.

BucHoBku. B pesynbraTi mOCHiKEHHS €MHICHMX MEPETBOPIOBAYiB 3 JUHAMIYHUMH Ta
CTaTUYHUMH OOKIaJKaMU pi3HOI TeoMETpHUYHOi (OpPMH Ui BUMIPIOBAaHHS  JIi€EKTPUIHOL
MPOHHUKIUBOCTI PI3HUX MaTepiayliB OyJjy 3amporOHOBaHI PO3PaxXyHKOBI CXEMH, aJeKBATHICTH SIKHX
MiATBEp/PKEHA EKCIEPUMEHTAIbHO. PO30DKHICTE MK EKCIIEPUMEHTAIBHUMH Ta PO3PaxyHKOBHMHU
JaHMMHU TpU LBOMY CTaHOBWJA: AN KBajpaTHOl ¢opmu oOkmagok — He Oimpme 1,5%; s
npssMokyTHOi (opmu obxmagok — 1,8 — 3,1%; ans komOiHOBaHOi (PyXOMOi MpPSIMOKYTHOI Ta
HepyxoMoi Kpyrioi) popmu ooknanok — 7,8 — 8,1%.

BcranoBneno, mo y BHMaAKy ABOX KBaJpaTHUX ab0 MPSMOKYTHHUX €JEKTPOIIB 3 Pi3SHUMH
TUIOIAMH TIEPEKPUTTS, Tpadik 3a1exXHOCTI Mae HeNiHiMHMI napaOoniuHuil XapakTep, B TOHM yac, SK
JUIL OJIHOTO TIPSIMOKYTHOTO Ta KPYTJIOTO ENEKTpoay, led rpadik 3alie)KHOCTI HOCHUTh HeNiHINHUN
rinepOoniyHuil XapakTep, MO MOXKe OyTH BUTiITHO BHKOPHUCTaHO IPH PO3poOLi Ta BIPOBAKECHHI B
JaHUX €MHICHHX NEpPETBOPIOBAYiB B PI3HOMAaHITHUX MpWiIagax Ta CHCTEMax, B TOMY YHCIi MiKpo
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CHCTEMHOI TEXHIKW IIPH HAHECEHHI Ha HEePiBHI IMOBEPXHi (HA MPUKJIA] EMHICHHX JaT9UKaxX 00€pTOBOTO
THITY) TOIIIO.

[opanpmn mocHimKEeHHS! aBTOPIB y IbOMY HamlpsIMKy OyIyThb NMPHUCBSYEHHI pO3paxyHKaMm Ta
PO3po0Il EMHICHHX MEPETBOPIOBAYIB CKJIaJHOI IeOMETpHYHOI (HOpMHU OOKIAJOK, IO PYyXaroThCs
HE3aJIC)KHO IS BU3HAYEHHS JiCICKTPHIHOI MPOHUKINBOCTI PI3HOMAaHITHHX MaTepialliB.
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OCOBEHHOCTHU PACYUETA U UCCJIEJOBAHUS EMKOCTHBIX
IPEOBPA3OBATEJIEN JUSJIEKTPUYECKOMW MPOHUIIAEMOCTH C PA3JIMUYHBIMHA
D®OPMAMMU DJIEKTPOAOB

B xo0e mnpogedennvix pacuemog u ananuza 3KCNEPUMEHMANLHBLIX OAHHBIX YCMAHOBIEHA
B03MOJICHOCIb  NPOEKMUPOBAHUsL  eMKOCHIHbIX — npeobpazoeameineil ¢ OOKIAOKAMU  CTIOJICHOU
KOHGpueypayuu (K8aopamusix, NPAMOY2ONbHbIX U KPYelblX) Npu YCI08Ul, 4mo O0OHA U3 0OKIAOOK
ocmaemcsi  HemoOBGUJICHOU, moz20a Kak oOpyeas - OGUdCemcsi 6 NAPaLlelbHOlu NIOCKOCmU
OMHOCUMENbHO Heno08udicHou. TIposedenHble HKCNEPUMEHMATbHbIE UCCAEO08AHUST NOOMBEPIHCOAIOM
3AKOHOMEPHOCIU  USMEHEHUsT eMKOCU npeobpazosamensi Om  GeIUYUHbL  OUIIEKMPUYECKOU
NPOHUYAEMOCIU  CPedbl U 2eOMEeMPUYecKUx napamempos O0OKIA0OK 3MOo20 Hpeoopaz0eames.
THokazano, umo: 011 Keadpamuou opmvl 0OKIAOOK, NPU PAGHOMEPHOM VEEIUHEeHUU HIOWAOU UX
nepeKpuimusl, eMKOCmb npeodpazoeamensi YEeIUYusaemcss 3a napaboIuyeckum 3aKOHOM, Ois
NPAMOY20JIbHOU  (POpMbl OOKNAOOK, NPU PABHOMEPHOM YGeIudeHuu yaia nepekpulmusi 0OKIa0oK,
eMKOCmb Npeodpazosames YEeIuuusaencs maHeeHyuaibHo, Ol KOMOUHUPOBAHHOU (NOOBUIICHOU
NPAMOY20TIbHOU U HEeNoOBUNCHOU Kpy2ioll) (opmbl 0OKIA0OK, NPU DPABHOMEPHOM UX OBUNCEHUU,
eMKOCmb npeobpazosamenis Y8eauuusaemcs 3a unepoonuyeckum 3axonom. bBrazodaps ewicokoil
MOYHOCIU Pe3YTbIMAMO8 IKCHEPUMEHMATbHBIX UCCTIe008AHUL OUITEKMPULECKOU NPOHUYAEMOCTU
MAmMepuanos, OMKpPuLEAIOMC 803MONCHOCU OQIbHEUUUX UCCIe008aHUL OOHOPOOHOCHU OAHHBIX
MAMEPUanos u 603MONCHOCIU GbISIGIECHUSL GHYMPEHHUX 0epeKmos, KOmopble MO2Ym HOSGUMbCS 6
npoyecce u3e0mMosIeHUs U30eaull npu HapyuweHuy MmexHoaI02ul nPoU3E00Cmad.

Knwouesvie cnosa: emxocmuviii npeobpazosamens, OUIIEKMPUYECKas HPOHUYAEMOCD,
nI0WAdb Nepekpbimusl, J1eKMpoOnposodsaulas oOKIaoKa, Y20 nepekpolmusl.
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FEATURES OF CALCULATION AND RESEARCHES BY CAPACITY SENSORS
DIELECTRIC PERMITTIVITY WITH DIFFERENT ELECTRODE FORMS

In the course of the calculations and analysis of experimental data, the possibility of designing
capacitive sensors with plates of complex configuration (square, rectangular and round) was
established, provided that one of the plates remains stationary, while the other is moving in a parallel
plane relative to the stationary. The experimental researches confirmed the patterns of capacitance
change of the sensor from the magnitude of the dielectric insight of the medium and the geometric
parameters of the plates of this sensor. It is shown that: for a square shape of the cover, with a
uniform increase in the area of their overlap, the capacitance of the sensor increases according to the
parabolic law; for a rectangular form of the cover, with a uniform increase in the angle of the overlap
of the plates, the capacitance of the sensor increases tangentially; for combined (moving rectangular
and fixed circular) shapes of the plates, with their uniform motion, the capacitance of the sensor
increases with hyperbolic law. Due to the high accuracy of the results of experimental studies of
dielectric insight of materials, opportunities for further research on the homogeneity of these
materials and the possibility of identifying internal defects that may appear in the process of
manufacturing products in violation of production technology.

Keywords: capacitive sensor, dielectric constant, overlap area, electrically conductive plate,
overlap angle.
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