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(72) NAMULBKNA BIKTOP MUKONAMOBWY, MEY-
KAHb ®ENIKC ONEKCINOBUY, TOHYAPEHKO BO-
nogMMmpP IBAHOBWY

(73) HALIIOHANBHUW TIPHUYUW YHIBEPCUTET
(57) 1. PapiectesnyHa pe3oHaHcHa baTapesi, Lo Mic-
TWUTb rapMOHI3aTop Y BUIMSAAI ABOX OOAHAKOBUX MyCTO-
TiNWUX 3pi3aHnX KOHYCIB, CMOMyYEeHUX OOWH i3 APYrUM
3pi3aHUMN BepLUMHAMK, i BHYTPILLHI pe3oHaTopu, sika
BiApPi3HAETbCA TUM, WO MICTUTb HE MeEHLIe [OBOX
iAEHTUYHUX | NOCNIAOBHO 3'€éQHaHUX rapMoHi3aTopis,
3pi3aHi KoOHycK Akux MakTb BUcoTy h/2, piameTp oc-
HOBM d, KpiM TOro, 4OOATKOBO MICTUTb OCHOBY Ta ABa
0[HaKOBUX MYCTOTINNX KOHYCK BUCOTO h, AiameTpom
OCHOBWU d, LLO LUNSIXOM CMOMYYEHHS 3 OCHOBaMu rap-
MOHI3aTOpIB  YTBOPIOKTb  LEHTPanbHy MOPOXHUHY
6aTapei, Npn LUbOMY BHYTPILLHI pe30HaTOPN BUKOHaHiI
Yy BUrNAAI reoMeTpuYHNX goiryp 3 MiHepanis, Aienekr-
puyHuMXx abo  eneKkTponpoBiAHMX MaTepianis, a

LeHTpanbHa NopoXxHuHa GaTtapei 3anoBHeHa Gionori-
YHO aKTMBHOIO PIOMHOID, @ camMe - CTPYKTYPOBaHOM
BOZJOH.

2. PagiecTtesnyHa pesoHaHcHa GaTapes 3a n. 1, gka
BiApi3HAETbLCA TM, O OCHOBA GaTapei BMKOHaHa y
BUMNAAI NYCTOTINOroO 3pi3aHOro KoHyca BMCOTOK h,
AiameTpom HUXHBOT OCHOBUM 4d | BEpXHBLOI d, 3a sIKUM
BiH 3'€4HaHMN 3 OCHOBOK OOHOrO 3 MOPOXHIX KOHYCIB
BMCOTO h, BepLuMHa sIKOro cnpsiMvoBaHa BepTuKarb-
HO BHM3 3a BiCCIO OCHOBW.

3. Papiecte3anyHa pesoHaHcHa GaTapes 3a nn. 1, 2,
dKka BiAPI3HAETbLCA TUM, LIO TEOMETPWUYHI PO3Mipu
BCiX enemeHTiB 0OaTapei BignoeigaloTb "3010TOMY
nepepisy" i BU3HavaTbCA cniBBigHOWEHHAM d/h, wWo
BMOUPalOTb KpaTHUM LLOCTOMY YrieHy psgy diboHaui.
4. PapiecTteanyHa pe3oHaHcHa 6aTtapes 3a nn. 1, 2, 3,
dKa BiApI3HAETbCA TUMM, WO 30BHILIHA MOBEPXHS
maTepiany, 3 sikoro BUrOTOBNEHI enemeHTn Gartaper,
Mae abo nogapboBaHa B 0AWH i3 KOMNbOPIB, LIO BiA-
NnoBigaTb BU3HAYEHOMY CMEKTPY OMTUYHOro Aiana-
30HY KOCMI4YHOrO BUMPOMIHIOBaHHS.

KopucHa mopenb BigHocuTbca A0 obnacTi disu-
Kn, Gionorii, OXOPOHM 340POB'A, CiNbCLKOro rocnogap-
CTBa, €Kororii, a came, 4O NPUCTPOIB eHeproiHdop-
MauiHOro BNNMBY Ha OO'EKTU XMBOI Ta HEXMBOI
npupoau, Ta Moxe 6yTu BUKOpUCTaHa B SIKOCTi 3acoby
Ana HemTpanisauii WKiaNuBOI Aii reonaToreHHMx Ta
€rneKkTPOMarHiTHUX BUMPOMiHIOBaHb 3eMrii Ta 3eMHOI
pagiauii, pagiauii BOGOHOCHUX Xun, GionnasmaTtuyHo-
ro BMMPOMIHIOBAHHS, BUMPOMIHIOBaHHSA Big rpatyac-
TUX cucTeM, SKi Bigomi Sk ciTkm Kyppi, XapTmaHa Ta
€IeKTPOMarHiTHOro BUMPOMIHIOBAHHSA LUTY4YHOrO Mo-
XO[KEHHS.

Hanbinblw BigoMuMM NpUCTposiMKU eHeproiHdop-
MaLiiHOro BNAMBY Ha 0B'EKTM XUBOI Ta HEXMBOI Npu-
poau € npaBwnbHI Nipamign, koHycu, obenicku, Kyno-
nn  uepkos, narogn (JiutBuHeHko A.A. EHepriga
nipamia, YyapisHa nosvHa Ta 30psHU MasTHUK. "Tpia-
aa Mntoc”, 2000). B skocTi nokasHuka eHeproiHgop-
MaLiiHOro BMMBY LIMX NMPUCTPOIB NPUIUMAETLCA pagi-
YyC aKkTMBHOI MNO3WTUBHOI 30HWU, fiKa YTBOPKETLCH
HaBKOIO HMWX, KM BU3Ha4aeTbca rabaputamy Ta
CMiBBiQHOLLEHHSIMWU PO3MIpiB KOHCTPYKUINHWUX eneme-

HTiB npucTpoto PadiyCc NMO3UTUBHOI 30HN MOXHa €KC-
NepUMEHTarnbHO BU3HAYUTK 3a JOMOMOroH i3NyHMX,
XiMiYHKX, BionoriyHNX Ta pagiecTe3anyHnx iHankaTopis
(BabaHiH B.I., TarHn Benukux nipamig // Cepis "Csit
KynbTypwm, icTopia Ta cdinocodis”, CaHkr-MNeTepbypr,
BugasHuuytso "Jlaw”, 2000, -512c¢.)

3aranbHMM HegonikoMm BiAOMMX MPUCTPOIB € 3a-
NEXHICTb eeKTUBHOCTI BNNMBY Bif rabaputHux pos-
MipiB MPUCTPOIO, LLIO NPUBOAUTL A0 MiOABULLEHHSA 3a-
TpaT Ha BUIOTOBJIEHHS Ta 30iNbLUEHHS NIOLL, SKi BiH
3anmae.

[nsa BupiweHHs uiel npobnemmn HiMeubkuin BUHa-
xigHuk . Weenuep (nateHT HimewunHn Ne3320518,
MMK A61 N1/16, 1984) sanponoHyBaB BuMKOpUCTaTu
ABMLLE PEe30HaHCy, sike BUHMKAE B MPUCTPOI, SAKUA
yTpUMy€E Aekinbka NOPOXHiX OAWMH B OOHOrO BKNage-
HMX Ta XOPCTKO 3'eAHaHMX MixX coboto nipamia.

Taka KOHCTPYKLis CYTTEBO 30inblUye MOTYXHICTb
€eHeproiHPopMaUinHOroO MNOTOKY, SKWUW CTBOPKETHLCA
npu BiOHOCHO HeBenukux rabaputax NpuUcCTpol (BU-
coTta nipamign Big 0,1 go 0,15m - 3oHa gii Big 10 go
30m).

(13) U
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HeponikoM BigomMoro npucTpoto € By3bKUIM 4acTo-
THUN CMEeKTp BWUMPOMIHIOBAHOIO €eHeproiHcopmaLin-
HOro MOTOKY, SIKM BU3HAYaETLCA BNACHUMW PE30HaH-
CHUMW YacToTamm nipamig.

Bigomi pesoHaHCHi npucTpoi ans eHeproiHdop-
MauiHOrO BMMMBY Ha HaBKOMNULLHE CepefoBMLiEe Ta
GionoriyHi 06'ekT 3 BiNbl PO3LWMPEHUM YACTOTHUM
pianasoHom (nateHTn Pociicbkoi ®epepauii, MIMK
AB61N1/16, Ne2149650, 2000; Ne2170110, 2001;
Ne2220752, 2004; Ne2179039, 2002; Ne2217181,
2003; Ne2245175, 2004), ki aBnsaw0TbCA KOMOiHaLie
nipamia, cdep, KOHYCiB Ta pPi3HUX NNOCKUX reomMeTpu-
YHUX Qiryp.

Heponikom BigoMnx npuUCTPOiB € CKMagHiCTb
KOHCTPYKUII Ta HEMOXMUBICTb (DOPMYBAHHSA €HEeproi-
HpopMaLiiHUX MOTOKIB 3 perynboBaHUM YacTOTHUM
Jiana3oHoM, ocobnvMBO B OMTUYHOMY Ta 3BYKOBOMY
JianasoHax, siki HanbinbW eeKTUBHO BMNNNBAOTL Ha
NOONHY.

Bimomuin nigcunioBay GiokocMivHOi eHeprii (na-
TeHT Pocincekoi ®eaepauii Ne2104058, 1998), akui
MICTUTb [JeKiflbka KOPEKTOopiB, YTBOPEHMX 3B'A3aHUMU
3 OCHOBOK (QOPMYHOYMMWU erleMeHTaMn, BHYTPILLHIN
pes3oHaTop Ta ekpaHyruuii enemeHT. OcHoBa KOXHO-
ro KopekTopa mMoxe O6yTun BUKOHaHa y Burnsgi 6arato-
rpaHHuKa, YacTuHu cdepu, umniHgpa, enincoiga, Ko-
Hyca abo ix kombiHaLii, BUCOTa sIkOro 3opieHToBaHa
no OCi LieHTparnbHOI MOPOXHNHU. 30BHILLHA NOBEPXHS
KOpekTopa Moxe OyTW BUKOHaHa y BUrnagi nipamigu
abo y Burnagi Tina obepTaHHs NiHil 4OBINbHOI dhopmu
HaBKOJMIO MOAOBXHBLOI OCi LeHTPanbHOi MOPOXHUHW,
Hanpuknag cerMeHTa Kyni, nipamigu, 3pisaHoi nipami-
On, KoHyca abo 3pizaHoro koHyca. PoGoui noBepxHi
BCiX (pOpMylOUMX ereMeHTiB KOpeKkTopa MOXYTb $B-
NSATUCS YacTMHaMK 3ararnbHOi MOBEpXHi, Hanpuknazg
NAOLMHKU, MOXYTb BYTW YBIrHYTUMW Y BUrNA4I YaCcTWH
cdepu, koHyca, enincoiga, 6aratokyTHUKa. 30BHILLHS
NMOBEPXHHA EKPaHYK4oro enemMeHTa mMoxe O6yTn BMKO-
HaHa y BurMS4i Tina obepTaHHs, fke 3BYXYETbCH
Ta/abo po3wmpsaeTeca Ao poboyoi noBepxHi hopmy-
HOYMX ENTEMEHTIB Ta MOXE MaTu HaCKpi3Hy i/umn 3arny-
LUEeHy MOpPOXHWHY. B skocTi maTepiany enemeHTiB
BHYTPILLUHBOrO pe3oHaTopa MOXyTb ByTWU BUKOPUCTaHI
mMeTan, AepeBo, KaMiHb, kepamika abo npupoaHun
MiHepan. [loBepxHa MO KpawHin Mipi ogHoro dopmy-
HO4Oro enemeHTa i/abo 0OCHOBM OOHOrO KOpeKTopa i/un
eKpaHy4oro enemeHTa mMmoxe 6yTn nokputa Gionori-
YHO aKTMBHUM MaTepianom. 3acToCyBaHHS NPUCTPOLD
HanbinbL edeKTUBHE Y MEQUYHIN TeXHILi ana crtabi-
nisauii eHepreTu4Horo ctaHy 6i0o6'exTy.

HeponikoM BigoOMOro npucTporo ABMASIETbCSA CKMa-
OHICTb KOHCTPYKL|ii T8 MOXMMBICTb perynoBaHHs cre-
KTPY BMMPOMIHIOBAHHA TiflbKW Ha YacTOTax BHYTPiLl-
HbOro pesoHaTopa.

Bigomuin npuctpini ana BnnuBy Ha 06'eKTU XUBOT
Ta HexwuBoi npupoamn (nateHT Pocincbkoi Peaepaduii
Ne2167685, MIMK AB1N 1/16,2001), skui mae Tpu
KOHUeHTpaTopa, NnacTuHy, nigcunioBad, ABa Biobu-
Baya Ta BHYTPILLUHIA pe3oHaTop Yy BUrMa4i Kpuctany.
MigcunioBay BUKOHaHWI Yy BUrNSAi Tina, ke BnNucaHe
B YCi4eHy npaBurbHy nipamigy Ta BKMOYaE enemeH-
TW, BMKOHaHi y OOpMi MAOCKMX TPWKYTHMKIB. MepLunia
KOHLUEHTPaTOp BWKOHAHUN Yy GOOPMi MOPOXHUHHOIO
KOHyCa 41 nipamign 3 OCHOBOK), PO3MILLEHO Y Mso-
LWHI MEHLLOI OCHOBW 3pi3aHoi nipamign. Ha ocHosi
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NepLUOro KOHLUEHTpaTopa YCTaHOBINEHWUIA APYIrUiA KOH-
LeHTpaTop, eNeMeHTU SIKOro BMKOHAaHHI y chopmi nrio-
CKMX reomeTpuyHmx oiryp. Kpuctan posmiwieHun y
cepeauHi Opyroro KoHUeHTpaTtopa, Hag sIkKMM CriBBic-
HO MOMY YCTaHOBIEHUI TPETIN KOHLEHTpATOp, BUKO-
HaHWR y bopMi 3pi3aHOro KoHyca 4u nipamign 3 Ha-
CKPi3HUM KOakcianbHUM OTBOPOM, ycepeauHi Hboro
po3miweHun apyrun Biobueay. KoHueHTpaTopu Ta
nigcvnoBay BAMCYOTLCA Y pirypy BignoBiAHWUX KOHY-
ciB, CniBBigHOLLEHHS AdiameTpa OCHOBM SKMX 3 Briac-
HUMUW BUCOTaMuM nponopuinHummn yucny didoHadi. Ans
hopMyBaHHsI eHeproiHdopmaLinHOro nons, crnekTpa-
NbHWI CKNag, BUNPOMiHIOBaHHS SKOro BMILLYE 4acToTh
OMTMYHOrO Ta 3BYKOBOrO AianasoHy, BMKOPUCTOBY-
IOTbCH 30BHILLHI 30yXKyBadi y BUMMSAAI CBITNOMY3M4-
HOT YCTaHOBKM.

Heponikom BigoOMOro npucTporo SABMASIETLCS CKMa-
[OHICTb KOHCTPYKLii Ta HeobXigHIiCTb 3acTocyBaHHS
[00aTKOBMX 30BHILLHIX BUMPOMIHIOBAYiB  BUOUMOTO
CBiTMa Ta My3MKanbHMX 3BYKIB, LIO NpuU3BOAATb 40
BMHWKHEHHS LUTYYHUX MEPELUKOS, iX BUNPOMIHIOBaHHIO
B HaABKOMULLHE CepenoBuLLE.

Haibinbw 6nM3bkuM MO CyTi Ta OTPUMaHOMY
TEeXHIYHOMY pe3ynbTaTy ABMSAETLCA rapMoHi3aTop Ang
nokpallaHHs ctaHy bGionoriyHoro ob'ekta Ta HaBKo-
nuwHbOro cepeposuila (naTeHT Pociicbkoi Penepa-
uii Ne2204424, MINK A6 N 1/16,2003), sikuii 3abesne-
Yye PpE30HAHCHE MNEPETBOPEHHS  EHepreTUYHUX
MOTOKIB HABKOMMWLLHBOIO CepeaoBuLLa Y HanpaBneHun
eHeproiHpopMaUinHUA NOTIK 3 NPUHLUUMNOBO 3MiHEHU-
MW BIacTMBOCTSAMMW, a came, BiJHOBIIOKYMMM Linic-
HICTb Ta MoKpalLylYMMKn (DYHKLiOHanbHUIN cTaH bio-
noriyHoro ob'ekTa Ta HABKOJMULLHLOIO CepefoBuLLA.
MpucTpint BUKOHaHUI y BUINAAI ABOX NMOPOXHIX 3pi3a-
HUX KOHYCIB OOHAKOBOro pO3Mipy, SKi Hanpa.reHi
OAMH OO0 OOHOro 3pi3aHMMM BEpPLUMHAMKU Ta MOMille-
HUX B €NeMeHT, WO eKpaHye y BUMmMsAai umniHgpa, y
cepeanHi KOHyCiB pO3MillleHi BHYTPILUHI pe3oHaTopu.
BepxHs Ta HWXHA ocHOBa uuMAiHOpa chniBnagatTb 3
OCHOBOIO NepLLOro Ta Apyroro KoHyciB. Ha BepxHin Ta
HWXHIA OCHOBax uuniHApa po3TalloBaHi OTBOpWU, siKi
SIBMNSIIOTLCS CTPYKTypaMu, siki opradisytoTb Ta 3aja-
I0Tb HaNpPsSIMOK PYXy eHeprii HaBKONMULLHLOTO cepeno-
Buwwa. [py NPOXOMKEHHI Yepe3 HWKHIN U BEpXHin
KOHYCW MOTIK i3 HaBKOMMWLUHLOrO cepedoBuLla nigaa-
€TbCSA BMNIIMBY BHYTPILLHIX pe30HaTopiB, SKi HAHECEHI y
BUMNAAI PYHIYHUX CMMBOMIB Ha BHYTPILUHI NOBEPXHI
uuniHgpa Ta KoHycis. NMpu LbOMY BUHWKaE rapMOHi3a-
Lis Ta MOCWUMEeHHsA Mons ycepeauHi rapmoHisatopa.
Ha Buxopai i3 npucTpoto BUHWKae eHeproiHdpopmauini-
HWUI NOTIK, KU BOMOAiEe BNacTUBOCTAMM, LLIO 3a6e3-
neyyrTb MPUHLMMNOBE MOSMIMWEHHS CTaHy HaBKOMMLL-
HbOrO CcepefoBULLia i eHeproiHpopMauiiHOro CTaHy
GionoriyHoro o6'ekTa, WO 3HaxoauTbLCS NoGnnay.

[aHnin npucTpii He Hece Hebe3nekn B 3acTOCy-
BaHHiI, BiH Mpautoe sk pagiecte3anyHa baTapes, eHep-
reTuyHa poboTa kol NPUNUHAETLCA NPU OOCATHEHHI
rapMOHii HaBKOMULLHBOIO cepeaoBMLLa NOro i BigHOB-
NSETLCA Yy BUNAAKY, KOMU CTaH eHeproiHopMaLinHo-
ro nons YM HaBKOMULLHBLOrO cepeaoBuLlLa abo HaBKo-
NULWHIX 06'eKTIB Ma€e NOPYLUEHHS.

Heponikom BigOMOro npucTpold € HeaocTaTHA
eheKTUBHICTb MpU HEOOXiAHOCTI aKymyrnsLii KOCcMiY-
HOT eHeprii i pe3oHaHCHOro hopmMyBaHHS Ta BUMPOMi-
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HIOBaHHA eHeproiHdpopmaLiiHOro noToky B 3BYKOBO-
My abo onTUYHOMY Aiana3soHi.

B ocHoBy kopucHOi Mogeni noknageHa 3ajadya
YOOCKOHANEeHHs1 KOHCTPYKLii pe3oHaHCHOI pagiecte-
3M4HOI GaTapei WnsxoM BUBopy Takux opM, po3mi-
piB, MaTepianiB i KONbOPY KOHCTPYKUIMHUX efTEMEHTIB,
wo 3abe3nevaTb ONTUMI3ALIO anropuTMy CTPYKTYpy-
BaHHA KOCMiIYHOro i GionoriyHOro BMMPOMIHIOBAHHSA
30BHILLUHBOIO MPOCTOPY 3 MOXIMBICTHO BUGIPKOBOI
pe30HaHCHOI akymynsuii i BUNPOMIHIOBaHHSI eHeproi-
HpopMaLiHMX NOTOKIB Yy 3a4aHOMy YacTOTHOMY Aia-
nasoHi. Lle 3abesneuntb 36inblueHHS edeKTUBHOCTI
OaTapei Mo HewWTpanisauii LWKiaNuBMX BNNMBIB Ta
03[0POBIIEHHIO NI0AEN, a came, 30inbLIYeTbCA pagiyc
30HW MO3UTMBHOrO BMMMBY i 4ac Ail rapMOHi3yro4oro
BMNPOMIiHIOBAHHS.

MocTaBneHa 3agaya BUPILLYETLCA TAKUM YMHOM,
Lo pagiecTte3anyHa pe3oHaHcHa GaTtapesi, L0 BKIO-
Yae rapmoHisaTop y BUrMsAi ABOX OAHaKOBUX MyCTO-
TiNWX 3pi3aHNX KOHYCIB, CMONyYEeHWUX OAMH i3 OAHUM
3pi3zaHMn BepLuMHaMK, i BHYTPILLIHI pe3oHaTopw, Big-
NoBIQHO A0 KOPUCHOT MoAeni, MICTUTb HEe MEHLLE ABOX
iAEHTUYHUX | NOCNIAOBHO 3'€QHAHNX rapMoOHi 3aTopiB,
3pi3aHi KoOHycK Akux MatTb BUcOTy h/2, piameTp oc-
HoBM d, OCHOBa i ABa OAHaKOBUX MYCTOTIMMUX KOHYCU
Bucototo h, giametpom ocHoBu d, WO cnomnyyeHi 3
OCHOBaMW TapMOHiI3aTopiB, YTBOPIOKOYM LEHTPArbHY
NOpoXHUHY GaTtapei, NpyM LbOMY BHYTPILLHI pe3oHa-
TOPW BUKOHAHI y BUrNSAAI reoMeTpudHnX diryp 3 miHe-
panis, OienekTpuyHmMx abo eneKkTponpoBigHMX MaTe-
pianis, a ueHTpanbHa NOpoXHNHa b6aTapei 3anoBHeHa
6ionoriYyHo aKTUBHOK PiANHOK (CTPYKTYpOBaHOK BO-
[010).

MocTtaBneHa 3agaya BUPILLYETLCA TAKUM YMHOM,
WO reoMeTpu4Hi po3Mipu BCix enemeHTiB Gatapei
BignoBigawTb "30MoToMy nepepisy" i BU3Ha4aTbCs
cniBgigHoweHHsaM d/h, wo BnbrpaloTb KpaTHUM LLIOC-
TOMYy uneHoBi psgy PidoHaui.

MocTtaBneHa 3agaya BUPILLYETBCA TAKUM YMHOM,
LLIO 30BHILLHSI NMOBEPXHS MaTepiany, 3 sIKOro BUroTOB-
neHi enemeHTn 6artapei, mae abo nodapboBaHa B
OAMH i3 KOMbOpIB, LIO BiAMNOBI4alOTb BU3HAYEHOMY
CMEeKTPOBi ONTUYHOrO Aiana3oHy KOCMiYHOrO BUMPOMi-
HIOBaHHS.

[MocTaBneHa 3agaya BUPILLYETLCA TAKUM YUMHOM,
WO [0[aTKoBO MICTUTb Opyry ioeHTuuHy Gartapeto,
OCHOBa SIKOi croslydeHa 3 niacTaBolo nepLloi baTapei.

BaTapes, WO 3aABNsAeTbCHA, [O3BOMSAE aKyMyIo-
BaTW KOCMIiYHY i BCi iHLi BUAM eHepril HaBKOMULWHBbOMO
cepefoBuLla, CTPYKTypyBaTW IXHIO iHTEHCUBHICTb 3a
dpakTanbHUM MPUHLKMIOM i pe3oHaHCHO dopMyBaTu
eHeproiHdopMaLinHWI NOTiK B 06paHoOMy crnekTpanb-
HOMY AianasoHi oNTNYHOro abo 3BYKOBOrO Aiana3oHy.

[MpuYmMHHO-CRigYMin 3B'A30K MK iICTOTHUMW O3Ha-
KaMn KOpPUCHOI MoAeni Ta TexHiYHMM pe3ynbTaToMm
peani3yeTbCcs B Tak1i Cnocio.

[ocnigXeHHs ocTaHHIX pokiB AoBenu, Lo BCi 06'-
€KTU HaBKONULLUHLOIO CBITY € [KEePeriom BUMPOMIiHI0-
BaHHsI BMACTUBOIO He TifbKN PEYOBUHI, 3 SIKOTO BOHU
cknagarTbcs, ane i BUNpoMiHloBaHHsi, 06yMOBNEHOro
ix dopmoto. NeomeTpuyHi NOBEPXHi, BUIOTOBMEHI i3
pi3HMX MaTepianis, MOPOMKYIOTb Y HABKONMULLHLOMY i
NPOCTOPi BUMPOMIHIOBAHHS, LLO BUSIBNSAETLCA SK TOp-
CiOHHe norse, WO € YACTO iHhopmauinHUM nonem, sike
nepepae iHgopmadito 6e3 BUTpaT eHeprii 1 Bonogie
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BMCOKOI NpOoHUKatoyoro 3aibHicTio (LLnnos I.1. YHidi-
Kauis B3aemogin y Teopii isnyHoro sakyymy. Csigo-
MICTb i hidnyHa peanbHicTb, ToM. 4, 6, 1999, 32c.).

[Ba nycToTinux KoHycu Gatapei i KOHyC ii OCHO-
BW, BWIOTOBMEHi 3 Mboro marepiany, BUKIMKaKOTb
TOPCIOHHY MOMNAPM3aLilo HaBKOMULLHBOrO CepefoBu-
Wa, Wo MiaCUNIOETLCA KOHUEHTpaTopaMu y opmMi
3pi3aHux koHyciB. PoboTta 6aTapei 3acHoBaHa Ha To-
My dbakTopi, Lo BOHa € 6araTononsipHNUM akyMynsTo-
poM Ta nepefaBadeM eHeprii HaBKOMULLIHLOIO cepe-
poBvwa, dkun i npuiMae  Ta  nepepae.
KoHcTpykTuBHO 6aTapes BKMoYae CyKynHiCTb BENUKOT
KiNbKOCTI 06'€eMHUX ocepefkiB y dOPMi KOHYCIB i TXHiX
YaCTUH, LLIO XXOPCTKO B3aemo3arnexHi. Lle 3abesneuye
BMHWKHEHHS] 0OOATKOBUX B3aEMHUX PE30HaHCIB, siKi
PO3LWNPIOIOTL YacTOTHMI Aiana3oH GaTapei i Ao3Bo-
nsie npuMaTtn i BUKOPUCTOBYBaTM OinbLUy KinbKIiCTb
30BHILLUHIX BUMPOMiHIOBaHb Pi3HOro Tumy, WO nona-
JaTb Ha pobouy noBepxHio Gartapei. pu ubomy
BiAOyBaeTbCA iXHE MPOCTOPOBE CTPYKTYPyBaHHA B
LEHTpanbHii MOpoXHWHI GaTapei 3 KOHUEHTpauieto
IHTEHCUBHOCTI y BM3Ha4YeHUX 30Hax, WO 3abeanevy-
€TbCA iEpapXiYHO0 BHYTPILLHLOW rpagadieto 6arapei,
Wo MicTuTb nogibHi oamMH ogHomy nipo6'ektn. Mpu
LUbOMY ycepeauHi 6atapei BUHMKAE perynsipHo CTpyK-
TypoBaHe none 3 dpakranbHUM pPO3MOAINIOM MOro
iHTEHCUBHOCTI, 1O € ONTMMasbHUM ANs 30BHILUHLOIO
cepeposula (€roposa H.b. AHaniTnyHe nporpamy-
BaHHSA iHPOPMAaLiIHO-OOMIHHMX MPOLECIB aKTUBHMUX
OionoriyHnx copm. TeopeTnyHa mogenb BTP-
KOHBepTAaUji yHiBepcanbHOi 6a30B0i OCHOBM NPOCTOPY
3 nornsagy TpaguuinHoi matematuku, C-M6, Anpoc,
2000).

Takum 4rMHOM, obpaHe CMoNy4YeHHs1 reoMeTpuy-
HUX POPM Y BUINAAI KOHYCIB, 3pi3aHUX KOHYCIB i TXHiX
YaCTUH Mpu iX dpakTansHOMy posTallyBaHHi [03BO-
NS€ aKymynioBaTu CyMapHe 30BHiLLUHE BUMPOMIiHIO-
BaHHs i 3abe3ne4ye BUNPOMIHIOBAHHSA ONTMMAarbHOro
OIS rapMOHi3aLii 30BHILUHBLOrO cepeaoBuLla eHEpProi-
HpopMaLiiHOro NoToKy, WO A03BONSAE HenTparnisysa-
TW reonaTtoreHHe BWUMNPOMIHIOBAHHSA Pi3HOMO MOXO-
[KEeHHs1 | peanidyBatv LOOPOYMHHMIA OUCTaHUINHUA
BNAMB Ha pisHi 06'ekTun. Mpu ubomMy, MexaHiam gii 6a-
Tapei BKMYae akymyrnsuilo i HacTynHe pOo3CitoBaHHS
eHeprii BiaNoBiAHO A0 iHpOpMaLIHNX XapaKTepUCTUK
TOPCIOHHOrO MOMS YM HAaBKOIMULLHBOrO CepeaoBuMLa,
BKIOYatoum GionoriyHi 06'ekT B HbOMY LLIO 3HaXo-
natecs (Wvnos T.l. YHidikauis B3aemopgin y Teopii
disnyHoro Bakyymy. CsigomicTe i pisuyHa peanb-
HicTb, TOM. 4, 6, 1999, 32c.). Takum 4nMHOM, HGaTapes
BMKOHYE posb 06'eMHOro pesoHaTopa, y sIkomy peari-
3ylOTbCS HeOoCniaKeHi B AaHUM 4Yac Aii HeenekTpo-
MarHiTHoi npupoan (BenHuk AWM. TepmopmHamika
peanbHux npoueciB, MiHcbk, Hayka i Texnika, 1991,
c.334).

BHyTpilWHI pe3oHaTopu, BUKOHaHI y BUrNsdi reo-
METPUYHNX piryp 3 MiHepanis, AienekTpuyHux abo
€MeKTPOonpoOBIgHMX MaTepianis, MawTb CBOI BRacHi
4YaCTOTW BUNPOMIHIOBAHHS i NOTIK 30BHILLHIX BUMPOMI-
HIOBaHb, PE30OHYKUM Ha iXHIX BMACHUX 4YacToTax,
YTBOPUTb BUXPOBi MOTOKM, LLO PO3MOBCIOOKYHOTHCS B
HaBKONWLLHBOMY BiOHOCHO Gatapei npocTtopi. Y pe-
3ynbTaTi HaBKono OaTapei yTBOPWUTLCA MOTyTHE BU-
XpOBe eHeproiHgopmauiiHe none, 3gaTHe HenTpani-
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3yBaTW MaToOreHHi BUNPOMIHIOBAHHA MPUPOOHOro |
LUTYYHOrO MOXOOKEHHS.

MogentoBaHHst 6aTapei, Wo 3aaBnseTbCs, Noka-
3arno, wo Hanbinbla iHTEHCUBHICTb BUNPOMiHIOBAHHS
OaTapei mMae micue npu cniBBiOHOLWIEHHI BUcoTH Ba-
Tapei Ao aiameTpa ii OCHOBU PiIBHUM N-KPaTHUM LUOC-
TOMy uneHoBi psgy PiboHauvi, TOMy WO yCi KOHych
BMUCYIOTbCA Y (pirypy KOHyca, CniBBiAHOLEHHS Benu-
YMHM OCHOBW SKOrO A0 BMAaCHOI BUCOTWM MPOMNOpPLifHO
yncny diGoHaui.

MposeaeHi BunpobyBaHHA nokasanu, wo 6GaTta-
pes Bucotor 162mm, BurotoBneHa 3 gepesa (Oyk,
ay0, cocHa, BULLHSA, OCuKa, ropix, BinNbxa) Mae pagiyc
aii 20-30M, 3i cpibna - go 60m, a 3i cpidbna 3 3010TUM
NOKpUTTSM - o 120Mm.

Mpu 3actocyBaHHi 6rnoky GaTapen, OTpMMaHOro
npy Crosy4YyeHHi OCHOB LLOHaVMeHLle ABOX iAeHTWuY-
Hux 6aTtape, i opieHTauii 3aranbHoi oci 610Ky cTporo
BEPTUKanbHO, iIHTEHCUBHICTb BNMMBY i padiyc nos3vTu-
BHOi 30HM 3pOCTa€ B reomeTpuyHin nporpecii. Mpu
LbOMY PO3pPi3HSATL TPY MONOXeHHs1 6noky G6aTtapen
LLOAO 3eMHOI MOBEpPXHi: BeplUMHA HWKHbOI GaTtapei
TOpKaeTbCA MOBEPXHi 3emni, BULLE Hel i HKYe Hel.
EkcnepumeHTanbHi SOCNIAXEHHS Nokasanu, Lo Yum
BYLLE Ha MOBEPXHEK 3eMIi 3HAaXOAWUTbCS BepLuMHa
HWKHbOI GaTapei, TMM Ginbluy MOBEPXHIO OXOMIOE
BUMPOMIHIOBAHUIN Hel eHeproiHpopmauinHuiA NoTiK,
AKWI PO3CiloeTbCA Mo GinbLwin nnowji. OnTumMansHO
€ Bucorta - 2-3m.

3anoBHEHHs1 BHYTPILIHBbOI MOPOXHMHU OaTtapei
6ionoriYyHO akTUBHOK PIAMHO (CTPYKTYpOBaHa BOAA i
T.N.) [O3BONSIE NPOBOAMTU KOPEKL,0 eHeproiHdop-
MaLiHOro CTaHy NPOCTOPY Ha Pe30HaHCHUX YacToTax
CTPYKTYpOBaHoOi BOAMW.

Bubip konbopy pobo4yoi noBepxHi nipamign Ao-
3BOnse hopMyBaTu eHeproiHopmaUiiHi NOTOKK, HAKi
PE30HAHCHO MOCUMIOKTL 0OpaHMIn CNEKTP OMTUYHOTO
JianasoHy, y neplmx, i CTUMYNIOKTb AisSbHICTb Op-
raHiamy, y Apyrux, HampaensilouM NOro pecypcwu, no-
NOBHEHI KOCMIYHOI €Heprielo Ha MOAONAHHA Pi3HMX
3aXBOPIOBaHb, i L0, 0COBNNBO BaXNMNBO, ayTOIMMYH-
HOro XapakTepy.

EkcnepumeHTansHo 6yB yCTaHOBMNEHWUI JodaTKO-
BUI acnekT B3aemogii 6aTapei 3 HaBKONULLHIM cepe-
JoBuLLeM, a came, 3 NOSIBOKO B i noni oneparopa, Lo
nepebyBae B MONMMTOBHOMY CTaHi, eeKTMBHICTb Mo-
3UTUBHOTO BMMAMBY i pagiyc MO3UTUBHOI 30HM 30iNb-
LyBanucs B ABa pasu.

CyTb KOpMCHOI MoAeni MOSICHIETLCA KPECIEeH-
HAM, HaBedeHuUM Ha ®ir., Ha AKoMmy npeacTaBreHuin
(bpOHTanbHUI BMA, NonepeyHoro po3pisy bartapei, Wwo
CKNagaeTbCs 3 OCHOBU 1, KOHLEHTPATOPIB 2, rapMOHi-
3aTopiB 3, BHYTPILWHIX pe3oHaTopiB 4.

batapes npautoe B Takin nocnigosHocTi. MNepen
noyatkom poboTn OGaTapeto (abo 6Gnok 6GaTapen)
YCTaHOBIIOKTb Tak, WO6 BiCb LEHTParbHOI NOPOXHM-
HM Oyna cnpsiMoBaHa BepTUKanbHO Bropy (poboue
NOMOXeHHS). XaoTUYHE BUMNPOMIHIOBAHHSA 30BHILLHbO-
ro cepefoBuLLa nonagae Ha poboYi NOBEPXHi OCHOBU
1, KOHUEeHTpaTopiB 2 Ta rapmoHisaTopis 3. Y 3B'A3Ky 3
TMM, WO poboyva noBepxHa OaTapei nodapboBaHa
abo BMKOHaHa 3 Mmarepianis BM3HAYEHOro KOMbOpY,
PE30HaHCHO MOCWMIETBCA MPOXOMXKEHHSI YCEepeanHy
OaTapei BiANOBIOQHOrO 3a CMNEKTPanbHUM CKNagoMm
30BHILLHBOr0 BUMNpPOMiHOBaHHA. KoHueHTpaTtopn 2
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dOKyCyl0Tb YCi BUAN BUNPOMIHIOBaAHHS B LIeHTparibHii
NOpoXHWHI GaTapei, Ae Ha HUX BNNMBaKTb FapMOHi-
3atopu 3. [ina MogynioBaHHA CTPYKTYPOBaHWX KOMU-
BaHb ycepeauHi 6aTapei Ta OTpMMaHHA [OOATKOBUX
pe30HaHCHMX ABULL, Y Ti LEHTParbHi MOPOXHUHI pO3-
MilLalTb pe3oHaTop-KpucTan, TUN SIKoro BMbuparTb
y BiONOBIAHOCTI OO cnekTpy Koro BnnuBy. KoHiuHa
dopma KoHUeHTpaTopa eHeprii 2 i KOHCTPYKTUBHI
ocobnueocTi Gatapei [o3BoNsOTL Oe3nepeLlkogHo
HanpaBnsATU MNOTOKM eHeprii y HaBKOMMULLHIN NPOCTIp.
Lis BnacTmBiCTb KOHLEHTpaTOPiB 2 BCTAHOBMNEHA eKC-
nepuMeHTanbHO 3 BUKOPUCTaHHAM meToAy Gionokaduii
pamMku, |HTEHCUBHICTb BMMNpPOMIiHIOBaHHA GaraTopaso-
BO 30inbLUyETbCA Ha YacTOTax, PE30HAHCHNX KONbOPY
maTepiany pobo4oi noBepxHi 6batapei.

Byno BcTaHoBMeHO, Lo 6aTapesi TaKOX KOHLEHT-
pye i cTpykTypye GionoriyHy eHeprito. Mpu ubomy npu
3BYKOBOMY BMMBIi MONMUTB, MaHTP Ta iHLIMX 3BYKOBUX
KOAiB, O PE30HYITb 3 KOCMIYHUM BUMNPOMIHIOBaH-
HSIM, SiKi BUMOBMSIE OnepaTop, Pi3ko 3pocTae edekTn-
BHiCTb BrnmBy. CTpyKTypoBaHa BOAa, LUO 3aroBHIOE
LeHTpanbHy NOpOXHWHY GaTtapei 3abeanevye niaBu-
LLEeHHs piBHA iHTEHCUBHOCTI ©GionoriyHoi cknagoBoi
eHeproiHgopmMauinHoro BUNPOMiHIOBaHHSA OGatapei i
pe3oHaHCHe nigBuLLeHHs iHpopMaLiMHOro NOToKy nif
BMNMMBOM oOnepaTopa, Lo 3HaxoaAuTbCs B MOJSIUTOB-
HOMY CTaHi.

AHania cnektpa Aii nipamign i noro napameTpis
BM3Ha4yanucs ekcnepMMeHTansHo.

Pesynbtatv BnnvMBYy Ha BOA4y Mokas3anu, WO Mo
nicna 1 roavHM po3TallyBaHHS CYAMHW 3 BOAOK Ha
BiactaHi 1m Bin GaTtapei 6yno 3acdikcoBaHo 306inb-
weHHa Ha 30% koedpilieHTa NPOXOMKEHHSA BUMNPOMI-
HIoBaHHSA y BoAi (Aiana3oH 1067-930HMm). Lie ciguntb
npo 3MiHy CTPYKTYpu Boan YO6ik 30iNblIEHHS CTPYKTY-
POBaHMX €MeMEHTIB, L0 O3HAYaE NONINWeHHS il aKo-
CTi.

PesynbTaTtv BNnmBy Ha MoavHy JOCNIOXKyBanucs
3a BenuuMHOW enekTpornoTeHuiany (EM) GionoriyHo
akTuBHUX Toyok (BAT) opraHiamy niogmHn. Yac Bnnu-
By cknagas 0,5-5xB. JocnigxeHHsa EIN 3gincHioBano-
cs1 metogom KipniaH-rpadii Ta BuMipom enektponpo-
BiaHocTi BAT. 306paxeHHs1 KipniaH-BMnpoMiHIOBaHHS
nanbuiB pyk MOAWHW PEECTPYBAaNocs Ha KONbOPOBiN
dotonniByi  (nateHT Ykpainm Ne25154U, MIIK
A61B5/05, 2007). Mpu ubomy 6yno BCTaHOBMEHO, LLO
npv nepebyBaHHi NoaMHU Ha BiacTaHi 1M Big 6aTapei
NPOTAroM 5 XBWMWH, Ha KOMbOPOBUX poTorpadisx
Kipnian-BMnpomiHioBaHHA nanbuiB noro pyk Oyna
3adpikcoBaHa nosiBa KONbOPY BiANOBIAHOMY KOMbOPY
poboyoi nosepxHi Gatapei. Lle nigTBepaxye dakt
iHOYKyBaHHA B OpraHiami noguHu eHeproiHcopma-
LiHUX NOTOKIB KOCMIYHOI eHeprii, YacToTHMI Adiana-
30H SKUX BiOMNoBigae Konbopy pobo4voi noBepxHi 6a-
Tapei. Kpim Toro, 6yno BcTaHoBreHe 36inblLUeHHs
ob6cAry eHepreTMyHOro obMiHy OpraHiamy nauHu 3
HaBKONULLUHIM CepeaoBULLIEM HE MeHLUe, HixX Ha 10%,
TakoX crocTtepiranocs CcTpykTtypyBauHs  KipniaH-
306paxeHHs, Lo CBiAYUTL NPO rapMoHi3aLilo eHepre-
TUYHMX MOTOKIB ycepeauHi opraHiamy nioguHu. Npo-
BeAieHi napanensHO BUMipW enekTponposigHocTi BAT
nokasanu nposBneHuin edpekt Hopmanisauii Ta rap-
MOHi3aUii ncMxodisionoriyHoro ctaHy noauHu. 13 250
BMMIpIiB HE BUSIBMEHO XXOAHOrO BUNaAKy AenpecuBHO-
ro BnnuBy 6atapei Ha BAT noguHu.
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Takum 4uHOM, GaTapes, WO 3aABMNAETbCH, AO-
3BOMSAE akymyrnioBaTh eHeproiHopmaLinHi NoTOKK
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rapmoHi3aLito HaBKOMMULLHBLOIO NPOCTOPY, i pe3oHaHC-
HO nigBuLLyBaTh edeKTUBHICTb BNMBY B 0GpaHoMy
30BHILLUHBOrO MPOCTOPY, CTPYKTYpyBaTw iX iHTEHCUB- onTu4yHOMYy abo 3BYKOBOMY  CrekTparnibHOMy diana-
HICTb 3a dpaKkTanbHUM NpUHUMMIOM, Lo 3abesnedye 30Hi.
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