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(54) CNOCIB TPU30OHOOBOIO ENEKTPUYHOIO BOKOBOIO KAPOTAXY KOMBIHALIEO OBEPHEHUX
BUMIPIB

(57) Pedpepar:

Cnoci6 Tpu3oHgoBoro 60KOBOro enekTpUYHOro KapoTaxy nondrae y AoCnigKeHHi enekTponpoBiAHOCTI
HaBKONMO CBEPANOBMHHOIO CepedoBuLLa LUMAXOM BUMIPY YSABHOrO enekTpuyHoro onopy. [Ans
BM3HAYEHHS NMUTOMOrO eNeKTPUYHOro ONopy, WO BiANOBIgAE KOXHOMY 3 TPbOX 06EPHEHNX CTPYMOBUX
ereKkTpogis, NOCMiJOBHO BUMIPIOIOTL [Ba CTPYMU: CTPYM LIEHTParbHOro enekTpoay npu pisHWL
noTeHuianie, NPUKNageHin Mk HAM i 0GepHEHUM enekTPOAOM; CTPYM LieHTPanbHOro enekrpoay npu
Pi3HUUi NoTeHUianiB, NPUKNageHin Mk HUM | eKpaHHUMU enekTpodamu, WO TOYHO BiANOBIJAE YMOBI
TPU3OHOOBOIO €NeKTPUYHOrO GOKOBOrO kapoTaxy, NMpwv sKil NOTeHLUiany LeHTpanbHOro Ta eKpaHHUX
enekTposiB abComMTHO PiBHI MiXX COBOI0 | CTPYM MiXK HUMWU MPUHLMMNOBO BiACYTHIN.
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KopucHa mopgenb HanexuTb A0 obnacTti reodisvyHux JocnigkeHb CBepasioBUH, 30Kpema
€NeKTPUYHUX JOCHiIKEHb MNPUPOAHMX | TEXHOTE€HHUX reonoriYHMX CepefoBULL, Yepe3 iHXEHEpPHO-
reonorivyHi, rigporeonorivyHi, eKonoriyHi Ta iHWi cBepanoBMHW, B TOMY YMUCAi | MOHITOPUHIOBI, i
npu3HayeHa ANs BM3HAYEHHSI reOeneKTpUYHMX NapaMmeTpiB MnacTiB, WO iX ckrnagawTb (MMTOMMUK
enekTpu4Hun onip (MEO) pisHNX YaCTUH KOXHOTO MacTy Ta iHLWMX NapaMeTpiB).

Bigomi cnocobu enekTpuyHoro GOKOBOrO KapoTaxy, SKi BUKOPUCTOBYHOTBCS Ha npaktuui Ans
BU3HAYEHHS FeOeNnekTpUYHNX napameTpiB nnacTiB [1], 3aCHOBaHi Ha BUMIpi YSIBHOrO €neKTpu4HOro
onopy (YEO) 3a gonomoroto popmynu:

p:K$,a)

Re p - YEO, Om-Mm;

| - BUMIpIOBaAHUN CTPyM, A;

U - BUMipOBaHa pi3HMLA NOTEeHLianiB un 3agaHa Hanpyra XmBneHHs, B;

K - FEOMETPUYHUIN KOeiliEHT, WO BM3HAYAETbCS BMKITIOYHO rEOMETPIEID 30HAY, M.

Hainbnmxymm aHanorom € cnocié TpM3oHAOBOro enekTpu4Horo GOKOBOro kapoTtaxy [2], cxema
SIKOro NpUBEAEHa Ha KPEeCNEHHI, Ae undpamm No3Ha4YeHo:

1 - UeHTpanbHUN CTPYMOBUIA enNekTpoa A,

2 - ekpaHHui enekTpog A1;

3 - ekpaHHUM enekTpog A1";

4 - obepHeHun enekTpoa B1;

5 - obepHeHun enektpoa B2;

6 - obepHeHn enektpoa B3.

BigctaHi mix cepegmHammn enektpogis A Ta B1, A ta B2, A ta B3 popisHiooTe 5, 10 Ta 22 ™
BignoBigHO. Taka KOHCTPYKUis A03BONSE peanidyBath TPU PEXUMW BUMIPY, MPU KOXKHOMY 3 SKUX
BMKOPUCTOBYETLCS TiNbKW OAMH 3 TPbOX OOEepHeHMX enekTpodiB Bi, i BignoeigHO BuMiptoBaTM Tpwu
BennynHun YEO:

Pi ZKi%y i:l2,31 (2)

Ae p; - YEO, Om-m;

| - CTPYM LIeHTpansHOro enexkTpoay, A;
U; - Hanpyra M LeHTpanbH1UM enektpofom A Ta obepHernm Bi, B;

K - FreOMeTpUYHUN KoedilieHT, WO BU3HAYaETLCH BUKIHOYHO reoMeTpie0 30HAY, Ta BiACTaHHIo
MK enekTpogom A Ta enektpogamu Bi, m.

Takun aHanor MoxHa po3rnagaTv [k CYKYrnHICTb TPbOX 30HAIB BOKOBOro €neKkTpUYHOro KapoTaxy
[1], sKi Bigpi3HATLCA BiACTaHHIO 4O OOEpPHEHOro enexkTpoay, B KOXXHOMY 3 Skux BigbyBaeTbCa BUMIP
CTPYMYy ULEHTpanbHOro enekTtpogy Ta WOro noTeHuiany BigHOCHO obepHeHoro enektpogdy. Ons
KOXXHOrO MOMOXEHHS Npunagy B CBEpASIOBUHI BiaOyBaeTbCsl TpU BUMIPUM MO O4HOMY ANS KOXHOro 3
TPbOX PEXMMIB (ONs KOXHOro 3 0bGepHeHux enekTpoAis). Mpu BUMMIpPI CTPYMy B KOXHOMY peXUMI
BBaXa€eTbCs, WO BUKOHYETbCHA yMOBa (POKYCyBaHHSA: NOTEHUian LEeHTpanbHOro enekrpoay pisBHUN
noTeHuiany ekpaHHUX enekTpodiB BiQHOCHO oOOepHEHOro (4N Neploro pexuMMy - BiOHOCHO
obepHeHoro B1, gna gpyroro - BigHocHo B2, ansi TpeTboro - BigHocHo B3) [2], Wwo TexHiuHO
[oCAraeTbes ix ranbBaHiYHUM 3'€HaHHAM HexToBHO Husbkoro (0,001 Om) onopy.

BunbpaHui aHanor mae HacTymHUMW Hedonik: BiAMIHHMIA Big HYNbOBOrO 3HAYEHHs onip
ranbBaHiYHOro 3'€4HaHHA LEHTpanbHOro CTPYMOBOrO €neKkTpoay Ta eKpaHHUX enekTpoais
NPU3BOAWTL A0 BMHUKHEHHSI MK HUMW NPUHLMMNOBO HEYCYBHOI pi3HMLi MOTeHuianie i BignoBigHO 00
BUHWKHEHHST MiDK HUMUW CTPYMY, SIKMIA HEMOXXITMBO BpaxyBaTu nNpu 06poOLi JaHUX Takoro kapoTaxy, Lo
3MeHLUYe NPOCTOPOBY PO3AifibHY 34aTHICTb MPOTOTUMNY Ta 3BYXYE Aiana3oH BUMIPY LLIYKaHWUX BEMNUYUH
YEO.

3agavelo CTBOPEHHST 3anponoOHOBAHOI KOPUCHOT Moferni €:

30inbLUEHHsT NPOCTOPOBOI PO3AiNbHOI 30aTHOCTI, Aiana3oHy Ta ToYHocCTi BuMipy YEO;

nigBULLEHHS edEeKTUBHOCTI Ta PO3LUIMPEHHA MOXMMUBOCTEN BUKOPUCTAHHA Mpunagis, B SAKMX
peanizoBaHO crnocié TPU3OHLOBOro €NeKTPUYHOro GOKOBOrO KapoTaxy Mpu pO3B'A3aHHI reonoriyHnx
Ta iHXeHepHMX 3agau.

MocTaBneHy 3agadvy BUPILLEHO LUNAXOM CTBOPEHHS HOBOrO CMOCOBY TPM3OHAOBOrO €NeKTPUYHOro
BokoBoro kapoTaxy koMbiHauieo 06epHeHUX BUMIpIB.

Cxema npunagy, B SskOMy peari3oBaHO Crnocié 3anponoHOBaHOI KOPUCHOI Modeni, NpuBefeHa Ha
KpecrneHHi i cniBnagae 3i cxemor obpaHoro aHanora [2].
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B ocHoBy 3anponoHOBaHOI KOPUCHOT MoAerni NOKNageHo ABa He3aneXHUX BUMIpU ANsi KOXHOro 3
TPbOX peXMMIB (TOGTO BU3HAYEHHIO KOXXHOIO 3 TPbOX 3HaveHb YEO, koxHe 3 akux Bignosigae ogHomy
3 TpbOoXx 0OOGepHeHMX CTpyMOBMX enekTpoaiB). [lpu nepwomy BUMIpi pisHMUSA noTeHuianis U,
npyKNagaeTbCa MiX LeHTpanbHUM i o6epHEeHMM enekTpogamMu, i BUMIPHOETLCA CTPYM LIEHTParibHOro
enekTpody; npu Apyromy BUMIpi pisHUMUA noTeHuianis U, npuknagaetbCa MK LeHTpanbHUM i
€KpaHHMMW eneKkTpogamu, i BAMIPETbLCA CTPYM LIEHTParbHOro enekTpoay.

TakMM 4YMHOM, 3anpPONOHOBAHMI CMOCIO 4O3BOMSIE YHUKHYTU HEOOXiOHOCTI po3B'a3yBaTu 3agady,
fIKa TEeXHIYHO He Moxe OyTn poss's3aHa abCoMTHO TOYHO AN 0OpaHOro MPOTOTUMY KOPWUCHOI
Mogeni: BUMIp CTPYMY LiEHTpanbHOro enekTpoay npyM ogHOYacCHIn NiATpMMLI MOro noTeHuiany piBHUM
abCconTHO TOYHO NOTEHLiany ekpaHHUX eNeKkTPOoAiB, 3 AKUX Nif Yac BUMIPY TakoX EMITYETbCS CTPYM.

BenuumnHa wykaHoro YEO KOXHOrO 3 TPbOX PEeXUMIB (KOXKEH pexum BignoBsigae nNiakmioYeHHo
enekTpoaa Bi B akocTi o6epHeHoro) byae po3paxoByBaTUCh 3a HOPMYIIOH0:

1

poKl— I i-1..3.0
Ui
u?
Ae p; - wykaHi BenmunHn YEO, Om-m;

-K2.12.

l . e .
i - CTPYM LEHTpanbHOro eneKkTpoay, Lo BUMIPIOETLCS NPy NEPLLOMY BUMIPI, A;

Uil - Pi3HMLSA NoTeHUujianiB MiX LeHTpanbHUM Ta 06epHeHuM enekTpogom Bi npu nepiomy Bumipi,

|i2 - CTPYM LIeHTParnbHOro enekTpoay, Lo BUMIPIOETLCS NpU ApYroMy BUMIpI, A;
Ui2 - pi3HMUSA NoTeHUianiB MK LLeHTpanbHUM Ta eKpaHHMMUW enekTpogamu Npu Apyromy Bumipi, B;

ki, Kiz - reOMEeTPUYHi KoedIiLieHTH, WO BM3HAYalTbCS BUKIKOYHO reomeTpieto (po3mipu Ta

B3aEMHE pO3TallyBaHHS eNeKTPOAIB) 30HAY, M.
lMocnigoBHE BUKOPUCTaHHA OAHOrO reHepaTopa Hamnpyry Npu KOXHOMY 3 BUMIpIB i BianoBigHO

BUKOHaHHA ymoB Ul = UZ?; i=1..,3 He BMNMMBaE Ha pe3ynbTaT BUMIPY i HE 3BYXYE MOXNUBOCTEN

3anpornoHOBaHOi KOPUCHOT Mogeri. TeXHIYHUM pe3ynbTaToM KOPUCHOI Moaeni €:

1) 36inbLUEHHSA NPOCTOPOBOI PO3AiNbHOI 3A4aTHOCTI, Aiana3oHy Ta ToYHocCTi BUMipy YEO;

2) nigBuLWeEHHA edeKTUBHOCTI Ta PO3LUUPEHHA MOXIMBOCTEN BUKOPWUCTaHHS Mpunagis, B AKMX
peanizoBaHO cnocib TPU3OHAOBOro €neKTPMYHOro GOKOBOr0 KapoTaxy MpW PO3B'A3aHHi reonoriyHux
Ta iHKeHepHUX 3agau.
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®OPMYJA KOPUCHOI MOZESI

Cnoci6 Tpu3oHOOBOrO OOKOBOrO  E€NEKTPUYHOrO  KapoTaxy, SKAW Monsrae y  AOCHIMKEHHI
€IeKTPONpPOBIOHOCTI HABKOJIO CBEPASIOBMHHOIO CEpeadoBuLLA LUIIAXOM BUMIPY YSIBHOMO €MeKTPUYHOro
onopy, SKui Bigpi3HAETbCA TUM, WO ANA BU3HAYEHHS MUTOMOrO €neKkTPUYHOro onopy, Lo
Bi4MOBIAAE KOXXHOMY 3 TPbOX OBEPHEHNX CTPYMOBUX €NEKTPOAIB, NOCIiAOBHO BUMIPIOOTb ABa CTPYMU:
CTPYM UEHTparibHOro enekTtpogy npu pisHWUUi noTeHUianiB, MpUKMageHin Mk HUM i OoBepHEeHUm
€erneKTpoaoM; CTPYM LEHTPanbHOro enekTpody nNpu pisHUUi MoTeHuianie, NpuKNageHin Mk HUM i
eKpaHHMMW enekTpodaMmu, WO TOYHO BIiAMOBIJAE YMOBI TPU3OHOOBOrO ENEKTPUYHOrO OOKOBOroO
KapoTaxy, Npu SKii NoTeHLianu LeHTpanbHOro Ta ekpaHHUX eneKkTpoaiB abcontoTHO piBHI Mixk coboto i
CTPYM MiXX HAMW NPUHLMNOBO BiACYTHIN.
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