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(57) PapiecTtesnyHa pe3oHaHcHa 6aTapes, Wo BKIHO-
Yae nepwnii rapMoHi3aTop y BUrNAAi 3'€eQHaHUX Bep-
LUMHaMKU ABOX 3pi3aHuX KOHYCIB Ta BHYTPILLHIA pe3o-
HaTop, sika BigpI3HAETbLCA TUM, WO MICTUTb ApPYrumn
iAEHTUYHUIA TFapMOHI3aTop, CMOMyYeHUn 3 nepLunm
OCHOBaMu, Ta ABa iAEHTUYHI NyCTOTiNi KOHUEHTpaTo-
Py KOHIYHOT pOpMU, KOXHUIM 3 SKMX CMONYyYeHWUn Ooc-
HOoBaMM 3 BIAMOBIAHWM rapMOHI3aTOPOM i3 POopMy-
BaHHAM  3aranbHOi  MOPOXHWMHM  GaTtapei, ska
3aMoBHEHA CTPYKTYPOBAHOW PiAMHON0, MpWU LbOMY Y
LLEHTPI MOPOXXHMHM PO3MILLEHNIA PE30HAaTOp, a OOWH i3
KOHLIEHTpaTopiB yCTAHOBMNEHWI Ha NiACTaBLi.

BuHaxig BigHocuTbcs oo o6nacTti disuku, Giono-
rii, OXOPOHW 3[0pOB's, CiNbCbKOrO rocnoAapcTea,
ekororii, a came, OO MPUCTPOIB eHeproiHdopMaLin-
HOro BNNMBY Ha O6'EKTW XUBOi Ta HEXMBOI NPUPOAMU,
Ta Moxe OyTM BUKOpPUCTaHWUIA B AKOCTI 3acoby Aans
HenTpanisauii WKignMBoI Ail reonatoreHHUX Ta enek-
TpOMarHiTHUX BUNPOMiHIOBaHb 3emri Ta 3eMHoi pagi-
auii, papgiauii BogoOHOCHUX >un, GionnasmaTU4HOro
BUMNPOMIHIOBAHHSA, BWUMPOMIHIOBAHHA Bif rparyactux
cucTem, Ski BigoMmi gk citkn Kyppi, XapTmaHa Ta enek-
TPOMArHiTHOroO  BMMNPOMIHIOBAHHSA  LUTYYHOrO  MOXO-
DPKEHHS.

Hanbinbw BigoOMMMK NpUCTPOAMU eHeproiHdop-
MaLiHOro BNNMBY Ha 00'EKTU XXMBOT Ta HEXMBOI NpwU-
poauv € npaBwrbHi Nipamign, koHycu, obernicku, Kyno-
nm  uepkos, narogu (flutBuHeHko A.A. EHepria
nipamig, YapisHa nosuHa Ta 30psHUIA MasTHUK. "Tpia-
aa lMnioc”, 2000). B akocTi noka3Huka eHeproiHgop-
MaLiHOro BNAMBY LMX NPUCTPOIB NPMUMAETLCS pagi-
YC aKTMBHOI MO3WTUBHOI 30HU, siKa YTBOPKETLCSH
HaBKOINO HMWX, SKUA BU3Ha4vaeTbCA rabaputamu Ta
CNiBBIOHOLWEHHAMM PO3MIpPiB KOHCTPYKUIMHMX eneme-
HTiB NpucTpoto. Pagiyc No3UTUBHOI 30HU MOXHa eKc-
nepuMeHTanbHO BU3HAYUTK 3a JOMOMOroH i3NYHMX,
XiMiYHMX, BioNoriYHNX Ta pagiecTesanyHmx iHaukaTopis
(BabaniH B.IM., TanHn Benukux nipamig// Cepia "Csit
KynbTypwm, icTopia Ta dinocodis”, CaHkr-lNeTepbypr,

BugasHuuyTeo "flaw”, 2000, - 512 c.)

3aranbHMM HegonikoMm BiAOMMX MPUCTPOIB € 3a-
NEXHICTb eeKkTUBHOCTI BNNMBY Bif rabaputHux pos-
MipiB NPUCTPOIO, WO NPMBOAUTL A0 NIABULLIEHHS 3a-
TpaT Ha BUIOTOBIIEHHST Ta 30iNbLUEHHS NNOLL, SKi BiH
3anmae.

[ns BupiweHHs uiei npobnemmn HiMeubkuin BUHa-
xigHuk I, Weenuep (nateHT HimeuunHu Ne 3320518,
MIK A61N1/16, 1984) 3anponoHyBaB BuKOpUCTaTh
ABMWLLE PE30HaHCY, SiKe BWHMKAE B MPUCTPOI, SKWN
YyTPUMY€E AeKinbka NOpOXHIX OAUH B OAHOrO BKNaje-
HMX Ta XOPCTKO 3'€AHaHMX MiX coboto nipamia.

Taka KOHCTPYKUis CyTTEBO 30iNnblLUye MOTYXHICTb
eHeproiHopmaLinHOro MOTOKY, SAKUM CTBOPHETLCA
npu BiOHOCHO HeBenukux rabaputax NpucTpol (Bu-
coTta nipamigmn Big 0,1 go 0,15 m - 3oHa gaii Big 10 go
30 m).

Heponikom BigOMOro NpucTpoto € BY3bKuiA YacTo-
THUWA CNEeKTP BUMPOMIHIOBAHOrO eHeproiHdopmMawin-
HOrO MOTOKY, SIKU BU3HAYAETLCA BIACHUMM PEe30HaH-
CHVUMU YacToTamu nipamig.

Bigomi pesoHaHCHI npucTpoi ansa eHeproiHgop-
MaLjiiHOro BMAWBY Ha HaBKOMMWLIHE cepefoBulle Ta
GionoriyHi 06'ekTn 3 BiNbl PO3LIMPEHUM YaCTOTHUM
AianasoHom (naTteHTn Pocincebkoi Pepepadii, MIK
AB61N1/16, Ne 2149650, 2000; Ne 2170110, 2001; Ne
2220752, 2004; Ne2179039, 2002; Ne 2217181, 2003;
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Ne2245175, 2004), siki sBnstoTbCa kombiHauieto nipa-
Mig, cdpep, KOHYCIB Ta Pi3HUX NNOCKUX reoOMeTPUYHUX
iryp.

Heponikom BigoMnx nNpUCTPOiB € CKMagHICTb
KOHCTPYKLiI Ta HEMOXMMBICTbL (DOPMYBAHHA EHEProi-
HbOPMaLMHMX MOTOKIB 3 peryrboBaHMM 4YacTOTHUM
JianazoHoMm, ocobnvMBO B ONTUYHOMY Ta 3BYKOBOMY
AianasoHax, siki Hanbinbw edeKkTMBHO BNNMBAOTbL Ha
NOANHY.

Binomuin nigcunioBay GiokocMiuHOi eHeprii (na-
TeHT Pocincbkoi ®enepadii Ne 2104058, 1998), skun
MiCTUTb O€KinbKka KOPEKTOPIB, YTBOPEHNX 3B'A3aHUMMU
3 OCHOBOI (POPMYIOUYUMU efneMeHTamMu, BHYTPILLIHIN
pesoHaTop Ta ekpaHytouunii enemeHT. OcCHOBa KOXHO-
ro KopekTopa moxe 6yTn BUKOHaHa y Burnsgi 6arato-
rpaHHuMKa, YactnHn cdepu, unniHgpa, enincoiga, Ko-
Hyca abo ix kombGiHauii, BUCOTa AKOro 30pieHTOBaHa
Nno OCi LieHTparnbHOI MOPOXHWHU. 30BHILLHA NOBEPXHSA
KopekTopa Moxe OyTu BUKOHaHa y BUrmagi nipamign
abo y BurnAgi Tina obepTaHHsa MiHii AOBINbHOI dhopMm
HaBKOMO MNOJOBXHBLOI OCi LEeHTpanbHOi MOPOXHUHW,
Hanpuknag cerMeHTa Kyni, nipamigun, ycidyeHoi nipami-
AW, KoHyca abo yciyeHoro koHyca. Poboui noBepxHi
BCiX (pOpMylOUMX enemMeHTiB KOpeKTopa MOXYTb SiB-
NSATUCS YacTMHaMK 3ararnbHOi MOBEpXHi, Hanpuknag
NAOLUMHKU, MOXYTb BYTW YBIrHYTUMU Y BUrMAAI YaCTUH
cdepu, KoHyca, enincoiga, 6aratokyTHUka. 30BHILLHSA
NMOBEPXHSA EKPaHYK4oro erneMeHTa Moxe OyTun BUKO-
HaHa y BurNgai Tina obepTaHHs, ke 3BYXyeTbCH
Ta/abo po3wmpsaeTbca A0 pobo4yoi noBepxHi opmy-
HOYMX ErEMEHTIB Ta MOXe MaTu HacKpisHy i/un 3arny-
LUeHy MOopoXHWHY. B sakocTi maTepiany enemeHTiB
BHYTPILLUHBOrO pe3oHaTopa MOXyTb OyTU BUKOPUCTaHI
mMeTan, AepeBo, KaMiHb, kepamika abo npupoaHun
MiHepan. [oBepxHa MO KpamnHin mipi ogHoro dopmy-
H04Oro enemeHTa i/abo OCHOBM OOHOrO KOpeKTopa i/umn
€KpaHyK4oro enemeHTa Moxe 6ytu nokputa Gionori-
YHO aKTMBHUM MaTepianom. 3acTocyBaHHS NPUCTPOID
HanbinbL edeKTUBHE Y MeOQUYHIN TexHiui ansa crabi-
nisauii eHepreTn4yHoro crtaHy 6ioo6'exTa.

HeponikoM BigoOMOro npucTporo SABMASIETLCSA CKMa-
OHICTb KOHCTPYKL|ii Ta8 MOXMMBICTb PErynoBaHHs cne-
KTPY BUMPOMIHIOBAHHA TifbKM Ha YacTOTax BHYTPILU-
HbOro pesoHaTopa.

Bigomuii npucTpin ans BNnuBy Ha 06G'€KTM XMBOI
Ta HexuBoi npupoan (nateHT Pociicbkoi ®epepauii
Ne 2167685, MIMK A61N 1/16, 2001), akuin mae Tpu
KOHUEeHTpaTopa, NnacTuHy, nmigcunioBad, ABa Biobu-
Baya Ta BHYTPILIHIN pe3oHaTop Yy BUrMsAi Kpuctany.
MigcunioBay BUKOHaHWIA Y BUrMNSAI Tina, sike BNucaHe
B YCiYeHy npaBwrbHy nipamigy Ta BKM4Yae enemeH-
TW, BUKOHaHi Y hOpMi NMOCKUX TPUKYTHUKIB. lMepLumn
KOHLIEHTpaTop BWKOHaHUW Yy OPMi MOPOXHUHHOIO
KOHyCa 4um nipamign 3 OCHOBO, PO3MILLEHO Y NIlo-
LLUMHI MEeHLLOT OCHOBW YcideHoi nipamign. Ha ocHoBi
NnepLUOro KOHLEHTpaTopa YCTaHOBIEHWUA APYrUiA KOH-
LeHTpaTop, eNeMeHTU SIKOro BUKOHaHHI y chopmi nro-
CKMX reomeTpuyHux iryp. Kpnucrtan posmiweHun y
cepeavHi Apyroro KOHUeHTpaTopa, Hag SikKMM COOCHO
NOMY YCTaHOBMEHWUWA TPETI KOHUEHTpaTop, BUKOHA-
HUM Yy popMi yCiHEeHOro KOHyca 4M nipamign 3 Ha-
CKPi3HMM KOaKCuanbHUM OTBOPOM, ycepeauHi Hboro
posmiweHun apyrun Binbueay. KoHueHTpaTopu Ta
nigcvnoBay BAUCYOTLCA Y irypu BignoBiAHWUX KOHY-
ciB, CniBBiOHOLLEHHSA AdiameTpa OCHOBM SIKMX 3 Briac-
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HAMM BMCOTaMMU nponopuioHanbHi yncny ®iGoHaui.
[na dopMyBaHHS eHeproiHpopMaLiiHoro nons, cne-
KTpanbHWN CKnaj BWMPOMIHIOBAHHA $KOTO BMIiLLy€E
4YaCcTOTM OMTMYHOIO Ta 3BYKOBOIO AianasoHy, BUKOpPU-
CTOBYIOTbCSA 30BHilLHI 30yXyBadi y BUrMsAi CBITnoO-
MY3WUYHOI YCTaHOBKM.

HeponikoM BigoOMOro npucTporo SABMASIETLCSA CKMa-
OHICTb KOHCTPYKUii Ta HeobXigHiCTb 3acTocyBaHHsI
000aTKOBMX 30BHILUHIX BMNPOMIHIOBaYiB BUANMOro
CBiTNa Ta My3uKarnbHUX 3BYKIB, WO NpuM3BOAATb A0
BMHWUKHEHHS LUTYYHUX MepeLUKo, iX BUNPOMIHIOBaHHIO
B HaBKOJMLLUHE CEPEeOoBULLE.

Hanbinblw 6rm3bkMM No cyTi Ta OTpUMaHoMy Te-
XHIYHOMY pe3ynbTaTy SIBNSAETbCH rapMOHi3aTop Ans
nokpalleHHst cTaHy bGionoriyHoro ob'ekta Ta HaBKoO-
nuwHboro cepegosuwa (nateHT Pocilicbkoi depepa-
uii Ne 2204424, MIMNK A61N 1/16, 2003), akun 3abes-
neyye pe3oHaHCHe MepeTBOPEHHS EeHepreTUYHMX
NMOTOKIB HaBKOMMWLLUHLOIO CepeaoByLLa y HanpaBneHun
eHeproiHgopmMaLuiinHMiA NOTiK 3 NPUHLUMMIanbHO 3MiHe-
HUMM BAacTUBOCTAMMU, @ caMe, BiQHOBIIOKYMMM Lini-
CHICTb Ta NMoKpaLlylounMn yHKUioHanbHUA cTaH bio-
noriyHoro ob'ekTa Ta HABKONMULLHBLOrO CepeaoBuLla.
[MpuCTpin BMKOHaHWIA Y BUrMAAi ABOX MOPOXHIX ycide-
HUX KOHYCIB OOHAKOBOro pO3Mipy, SKi HanpasreHi
OAMH OO0 OOHOro YCiYeHVMW BepLuMHaMK Ta MoMille-
HUX B eNeMeHT, WO eKpaHye y BUrMsaAi uuningpa, y
CepeavHi KOHYCIiB PO3MilLeHi BHYTPILUHI pe3oHaTopu.
BepxHa Ta HWXHA OCHOBa uuniHApa cniBnagarTb 3
OCHOBOIO MepLLOoro Ta Apyroro KoHyciB. Ha BepxHin Ta
HWXHIA OCHOBax uuniHApa po3TalloBaHi OTBOPW, SKi
ABNAOTLCA CTPYKTYpaMmu, siKi OpraHi3yloTb Ta 3aga-
I0Tb HaMPSIMOK PyXy eHeprii HaBKOMULWIHBLOrO cepeno-
Bua. [py NPOXOMKEHHI Yepe3 HWKHIN 1 BEepXHin
KOHYCW MOTIK i3 HaBKOMULUHLOrO cepeaoBulla nigaa-
€TbCA BNIIMBY BHYTPILLUHIX pe30HATOPIB, SKi HAHECEH y
BUrMSAI PYHIYHUX CUMMBOMIB Ma BHYTPILWIHI NOBEPXHi
uuniHAapa Ta KoHycis. NMpu LbOMY BUHWKaE rapMoHi3a-
Lis Ta MOCWUMEHHA MOns ycepeauHi rapmoHizaTopa.
Ha Buxogi i3 NpuCTpo0 BUHMKAE eHeproiHgopmaLin-
HUI NOTIK, KU BONOAIE BNacTUBOCTAMMU, IO 3abes-
neyyrTb MNPUHLMMNOBE MOSIMLEHHSA CTaHy HaBKOMMULL-
HbOro cepefoBULLa i eHeproiHpopMauiiHOro CcTaHy
GionoriyHoro o6'ekTa, WO 3HaxoauTLCS NOBNM3y.

[aHui npucTpin He Hece Hebesnekn B 3aCTOCY-
BaHHi, BiH Mpautoe sk pagiecte3anyHa 6aTapesi, eHep-
retuyHa poboTa Ko NPUNUHAETLCA NPU AOCATHEHHI
rapMOHii HaBKOMMLLHLOIO CepeaoBMLLa NOro i BigHOB-
NAeTbCA y BUNAAKY, KONW CTaH eHeproiHopmauinHo-
ro nons Yn HaBKOIULLHLOrO cepeaoBuLla abo HaBKoO-
NULWHIX 06'EKTIB Ma€e NOPYLUEHHS.

Heponikom BigOMOro npucTpold € HepocTaTHs
e(eKTMBHICTb NMpU HEOOXiAHOCTI akymynsuii KOCMiy-
HOT eHepril i pe3oHaHCHOro hopmMyBaHHS Ta BUNPOMi-
HIOBaHHS eHeproiHPopMaLinHOro NoToky B 3BYKOBO-
My abo onTUYHOMY Aiana3soHi.

B ocHoBy BuMHaxofy noknageHa 3agaya yOocKo-
HaneHHs1 KOHCTPYKUii pe3oHaHCHOI pafiecTe3nyHol
6aTapei wnsaxom Bubopy Takmx opM, po3Mipis, ma-
TepianiB i KONbOPY KOHCTPYKUIMHWUX €enemMeHTiB, Lo
3abe3neyaTb ONTMMI3aLil0 anropuTMy CTPYKTYpyBaH-
HS KOCMIYHOrO i GionoriYHOro BMMPOMIHIOBAHHS 30B-
HILLHBOrO MPOCTOPY 3 MOXIUBICTIO BUBIPKOBOi pe3o-
HaHCHOT akymynsauii i BUMNPOMIHIOBAHHSA
eHeproiHopmMaLinHUX MOTOKIB Y 3aJaHOMy 4acToT-
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HoMy diana3oHi. Lle 3abe3neunTb 36inblueHHst edbek-
TUMBHOCTI GaTapei no HenTpanisauii WKigNMBMX BRMKW-
BiB Ta O3[10POBIEHHIO NtoAEN, a came, 30iNbLIyeTbCS
pagiyc 30HW MO3UTMBHOMO BMNUBY i Yac Aii rapMoHi-
3YHOY4OrO BUNPOMiHIOBAHHS.

MocTtaBneHa 3agaya BUPILLYETBCA TaKUM YMHOM,
Lo pagiecteanyHa pesoHaHcHa GaTtapes, WO BKIHO-
Yae rapmoHizaTop y BUrMaAi ABOX OAHAKOBMX MYCTO-
TINWX YCIYEHUX KOHYCIB, CMONYYEHUX OAMH i3 OAHUM
yCiYeHMMMN BepluMHaMW, i BHYTPIWHI pe3oHaTopw,
Bi4NOBIAHO A0 BMHAxXoAy, MIiCTUTb HE MEeHLI ABOX ige-
HTUYHUX | MOCMIAOBHO 3'€QHAHUX rapMOHiI3aTopiB,
yCi4eHi KOHycu sikux MatTb BUCOTy h/2, piameTp oc-
HoBM d, OCHOBA i ABa OAHAaKOBUX MYCTOTIMMUX KOHYCU
Bucototo h, giameTpom ocHoBM d, LIO cronyyeHi 3
OCHOBaMV TapMOHiI3aTopiB, YTBOPIOIOYM LEHTpanbHy
NOpoXHUHy BaTapei, nNpu LbOMY, BHYTPILUHI pe3oHa-
TOPY BUKOHAHI y BUMSAI reoMeTpudHnx diryp 3 miHe-
panis, gienekTpmyHmMx abo enekTponpoBOOHUX MaTe-
pianis, a ueHTpanbHa NopoXxHNHa H6aTapei 3anoBHeHa
6ionoriYyHo aKTUBHOK PIAMHOK (CTPYKTYpOBAHOK BO-
[010).

MocTtaBneHa 3agaya BUPILLYETBCA TaKUM YMHOM,
O reoMeTpuyHi po3mipn BCiX enemeHTiB OGaTtapei
BignoBigaTb "30M10TOMY NepeTvHOBI" i BU3HAYaloTh-
ca cniesigHoweHHaM d/h, wo BubupaloTb KpaTHUM
LLIOCTOMY YneHoBi paay PiboHaui.

[MocTaBneHa 3agaya BMPIWLYETLCA TaKUM YMHOM,
LLIO 30BHILLHS MOBEPXHSA MaTepiany, 3 AKOro BUroToB-
neHi enemeHTn 6artapei, mae abo nocdapboBaHa B
OAMH i3 KOMbOpiB, WO BiANOBIAAOTL BU3HAYEHOMY
CMEeKTPOBi ONTUYHOrO Aiana3oHy KOCMIYHOrO BUMPOMi-
HIOBaHHS.

[MocTtaBneHa 3agaya BMPILLYETLCA TaKUM YUMHOM,
O [A04AaTKOBO MICTUTb Apyry iAeHTU4YHy Gartapeto,
OCHOBa SIKOI CMory4eHa 3 OCHOBOH nepLuoi 6artapei.

Bartapes, Wo 3aABNSETLCH, [O3BOMSE aKyMyIHO-
BaTW KOCMIiYHY i BCi iHLUi BUAM eHepril HaBKOMULLHBbOMO
cepefoBuLla, CTPYKTYpyBaTW IXHIO IHTEHCUBHICTL 3a
dpakTanbHUM MPUHLMMIOM i pe30HaHCHO hopMyBaTH
eHeproiHdopMaUiiH1in NoTik B 06paHoOMy criekTpanb-
HOMY AianasoHi oNTUYHOro abo 3BYKOBOrO Aiana3oHy.

[MpuYnHHO-HaCcNiOKOBMI 3B'A30K MiXK iICTOTHUMU
O3HaKaMu BMHAxXoAy Ta TEXHIYHUM pe3ynbTaToM pea-
Ni3yeTbCsA B TakMIM Cnociob.

[ocnigXeHHs OCTaHHiX pokKiB AoBenu, WO BCi
06'EKTM HABKOINMULLHBOIO CBITYy € [)XepenomM BUMpoMi-
HIOBaHHS BNacTUBOro HEe TifMbKW PEYOBWHI, 3 IKOi BOHU
cknagarTbcs, ane i BUNpoMiHioBaHHs, 00yMOBNEHOro
X dopmoto. NeomeTpuyHi NOBEPXHi, BUIOTOBMEHI i3
pi3HMX mMaTepianis, MOPOMKYIOTb Y HABKONMULIHLOMY i
NPOCTOPi BUMPOMIHIOBaHHA 30YprOBaHHSA, IO BUSABIS-
€TbCA K TOPCIOHHE nore, WO € YMCTO iHpopMauin-
HUM norneM, sike nepenae iHopmadito 6e3 BuTpar
eHeprii 1 Bonofie BUCOKOK MPOHMKAKYOK 34i6HICTIO
(lWwunos T.1. YHidikauis B3aemogin y Teopii ¢isnyHoro
BakyyMmy. CBigoMmicTb i (pisnyHa peanbHicTb, TOM. 4, 6,
1999, 32¢).

[Ba nycToTinux KoHycu GaTtapei i KOHyC ii OCHO-
BW, BUrOTOBMEHI 3 noboro mMatepiany, BUKIMKAKOTb
TOPCIOHHY MOMNAPM3aLilo HaBKOMULLHBOTO CepefoBu-
wa, Wo nigCunNeTbCs KOHUeHTpaTopamu y opmMi
yciyeHux koHyciB. Pobota ©GaTapei 3acHoBaHa Ha
TOoMy daKTopi, WO BOHA € 6araTononspHUM akyMynsi-
TOpPOM Ta nepefaBayvyeM eHeprii HaBKOMMULLIHbOIO ce-
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peposulia, Skui ii NpunMae Ta nepepae. KoHCTpyk-
TUBHO GaTtapes BKMOYAE CYKYMHICTb BEMMWKOI KiNbKOCTI
06'eMHMX ocepeakiB Y OpMi KOHYCIB i iXHiX YacTuH,
LLIO XOPCTKO B3aemosanexHi. Lle 3abesneyye BUHUK-
HEHHS1 JOAaTKOBMX B3aEMHMX PE30HAHCIB, SKi po3Lwun-
pSlOTb  YacTOTHMIW [fiana3oH GaTapei i [o3Bonsie
npunmaTn i BUKOPUCTOBYBATK Binbluy KinbKiCTb 30B-
HILIHIX BMNPOMIHIOBaHb PIi3HOro TUNy, WO nonagarTb
Ha pobo4y nosepxHio Gatapei. Mpu ubomy BigbyBa-
€TbCS IXHE NPOCTOPOBE CTPYKTYPYBAHHA B LEHTparb-
Hil NOPOXHWHI GaTapei 3 KOHLEHTpaLi€lo IHTEHCUBHO-
CTi y BM3HayeHMx 3oHax, wWo 3abesnevyeTbes
iepapxiyHO BHYTpILWHBOK rpafalieto Gartapei, Lo
MiCTUTb NoAdibHi oanH ogHomy nipgo6'ekTn. MNpu uboMy
ycepeavHi 6atapei BUHMKaE perynsipHo CTPYKTypoBa-
He none 3 pakTanbHUM PO3NO4IIOM MOro iHTEHCUB-
HOCTI, L0 € ONTMManbHUM ANs 30BHILUHBOrO cepeno-
Buwa (€roposa H.B. AHaniTuyHe nporpamyBaHHSA
iHpopmaLiiHo-06MiHHMX MpoueciB akTuBHUX Bionori-
YHMx dopm. TeopeTnyHa mogenb BTP-koHBepTauii
yHiBepcanbHOoi 6a30B0i OCHOBM NpOCTOpYy 3 Mornsagy
TpagwuuiiHoi maTemaTuku, C-MN6, Anpoc, 2000).

Takum 4rMHOM, obpaHe CMony4YeHHs reoMeTpuy-
HUX POPM Yy BUAi KOHYCIB, YCiMEHUX KOHYCIB i TXHiX
YacTuWH npu X ppakTanbHOMYy po3TallyBaHHI JO3BO-
NS€ aKymynioBaTu CyMapHe 30BHILLHE BWUNPOMIiHIO-
BaHHs i 3a6e3nevye BUNPOMIHIOBAHHSA ONTMMarbHOro
AN rapMOHi3aLii 30BHILLHLOrO cepefoBuLLa EHEProi-
HbopMaLiiHOro NOTOKY, L0 A03BONAE HEWTparnidyBa-
TW reonaTtoreHHe BWMNPOMIHIOBAHHSA Pi3HOTMO MOXO-
DXKEHHs | peanidyBatu OOOPOYMHHUIA OWCTaHLUIAHUA
BMNUB Ha pi3Hi 06'ekTn. Mpu ubomy, MexaHiam aji 6a-
Tapei BKMYae akymyrnsuilo i HacTyrnHe po3CiloBaHHS
eHeprii BiANOBIAHO A0 iHpOPMALIMHNX XapaKTePUCTUK
TOPCIOHHOrO MOMS YM HAaBKOMMLLHBOIO CepeaoBuLla,
BKIMOYarum GionoriyHi 06'ekT B HbOMY LWIO 3HAXO-
asteca (Wwvnos T.1. YHicikauis B3aemogin y Teopii
disnyHoro Bakyymy. CsigomicTb i pisuyHa peanb-
HicTb, TOM. 4, 6, 1999, 32c). Takum unHom, BaTapes
BMKOHYE porb 06'eMHOro pesoHaTopa, y SkoMmy peari-
3yl0TbCHA HegoCniAXeHi B AaHUW 4ac Aii HeenekTpo-
MarHiTHoi npupoan (BenHuk A.UN. TepmopmHamika
peanbHux npouecis, MiHcbk, Hayka i TexHika, 1991,
c.334).

BHyTpilWHI pe3oHaTopu, BMKOHaHI y BUMAAi reo-
MEeTpUYHNX piryp 3 MiHepanis, AienekTpuyHux abo
€MeKTPoNpoOBIgHMX MaTepianis, MawTb CBOI BRacHi
4acTOTU BUMPOMIHIOBAHHSI i MOTiK 30BHILLHIX BUNPOMi-
HIOBaHb, PE30HYHUYM Ha iX BRacHuUX YacTtoTax, yTBO-
pWUTb BMXPOBI MOTOKW, LLIO PO3MOBCIOAKYIOTLCA B Ha-
BKONWLWIHLOMY, BiAHOCHO 6aTapei, npoctopi. Y
pe3ynbTaTi HaBKkono OaTapei yTBOPUTLCS MOFYTHE
BUXPOBE eHeproiHdopmauiiHe none, 3gaTHe HEWT-
panisyBaTu NaToOreHHi BUNPOMIHIOBaAHHSA NPUPOAHOTO i
LUTYYHOrO NMOXOOXKEHHSI.

MogentoBaHHst 6aTapei, Wo 3aaBNAsSETbCS, NOKa-
3arno, Wwo Hambinbla iHTEHCUBHICTb BUNPOMiHIOBAHHS
6aTapei Mae Mmicue npu cniBBigHOLWIEHHI BUcoTU Ba-
Tapei Ao giameTpa il OCHOBW PiBHUM N-KPaTHUM LUOC-
TOMy uneHoBi psgy PiboHaui, TOMy WO YCi KOHyCu
BMNUCYIOTbCS Y Qoirypy KOHyca, ChiBBiAHOLIEHHS Benu-
YMHU OCHOBM SIKOTO [0 BMACHOI BUCOTU MPOMOPLINHO
yncny ®PiboHaui.

MpoBeneHi BunNpobyBaHHs Mnokasanu, wo 6Garta-
pesi BucoTolo 162 MM, BUrotosneHa 3 gepeBa (Oyk,
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ay6, cocHa, BUWLWIHS, OCuKKa, OpiX, Binbxa) Mae pagiyc
aii 20-30 m, 3i cpibna - go 60 m, a 3i cpibna 3 3ono-
TUM NOKPUTTAM - 8o 120 m.

Mpu 3actocyBaHHi Bnoky Gatapen, oTpMMaHOro
npy CronyyYeHHi OCHOB LOHaWMeHLle ABOX iAeHTUY-
Hux GaTapeMn, i opieHTauii 3aranbHOi oci 650Ky CTpPOro
BepTUKanbHO, iIHTEHCUBHICTb BNNMBY i padiyCc No3uTu-
BHOI 30HM 3pOCTae B reoMeTpuyHii nporpecii. Mpu
LibOMY PO3pPi3HSATL TPU MNONOXeHHs 6rnoky 6aTtapen
LLIOAO 3EeMHOI MOBEPXHi: BeplinHa HWXHbLOI BaTapei
TOPKaeTbCA MOBEPXHi 3emni, BULLE HeT i HkYe Hel.
EkcnepumeHTanbHi JOCTiAXKEHHA nokasanu, Wo 4um
BYLLE Ha[ MOBEPXHE 3eMIi 3HaXOAWUTbCS BepLuMHa
HWKHBOT GaTapei, TMM Ginblly MOBEPXHIO OXOMIIHE
BUMNPOMIHIOBAHU HEK €eHeproiHopMaLiHUA MNOTIK,
AKUIA po3citoeTbest Mo Binbuwin nnowi. OnTUmManbHOK
€ BucoTa 2-3 m.

3anoBHEHHS BHYTPILWHLOI MOPOXHUHK GaTapei
6ionoriYyHO aKTMBHOK PiAMHOK (CTPYKTypOBaHa BoAa i
T. N.) AO3BONSAE MPOBOAWUTM KOPEKLiO eHeproiHdop-
MaLiHOro CTaHy NPOCTOPY Ha Pe30HaHCHUX YacToTax
CTPYKTYpOBaHoOI BOAM.

Bubip konbopy pobo4oi nosepxHi 6artapei go-
3Bonge popMyBaTU eHeproiHcopMaliHi NOTOKK, SAKi
pe30HaHCHO MOCUMoTL 06paHuii CNeKkTp ONTUYHOro
AianasoHy y nepLuunx, i CTUMynoTb AifnbHICTbL opra-
Hi3My y OpYrux, Hanpaens4M NOro pecypcu, nomnos-
HEHi KOCMIYHOI EHEeprield Ha MOAONaHHA Pi3HUX 3a-
XBOPIOBaHb, i o, 0ocob6nmBo BaXXNMBO,
ayTOIMMYHHOTO XapakTepy.

EkcnepumeHTaneHo 6yB yCTaHOBMNEHWUI [oAaTKO-
BUI acnekT B3aemogii 6aTapei 3 HaBKOMNULLHIM cepe-
OOBuLLEM, @ came, 3 NOSBOL B 1i roni onepaTopa, LWo
nepebysae B MONWTOBHOMY CTaHi, e(PeKTUBHICTb No-
3UTMBHOIO BNMMBY i pagiyc MO3UTUBHOI 30HW 36inb-
LyBanucs B Ba pasu.

Ha opir. 1 npeacraBneHun po3spi3 6atapei B Bep-
TUKanbHOMY MONOXEHHI, WO CKNagaeTbes 3 NigcTaBKu
1, ABOX KOHUEHTpaTopiB 2, rapMoHizaTopiB 3, BHYTpi-
LWHBbOro pesoHatopa 4. batapesa MicTuTb ABa iOeHTU-
YHUX rapmoHizatopa 3, KOXHWUA y BUrMaAi 3'€aHaHnX
BEPLUMHAMUN YCiYEHNX NYCTOTIMMX KOHYCIB, a rapMOHi-
3aTtopu - 3'egHaHi ocHoBamu i3 OpMyBaHHAM 3ara-
NbHOI MOPOXHWHU, siKa 3arnoBHEHa CTPYKTYPOBaHO
piaMHo 5, Hanpuknaz BOAOK. Y LEHTPi NOPOXHUHU
po3MileHO pe3oHaTop 4, Akui Moxe ByTu 3akpinne-
HUA Ha rapMoHi3aTopi BiJOMUM B TeXHiUi 3acobom,
Hanpwuknag, rHydkum (nbocka) abo TBepauMm matepia-
nowm (oepeB'siHa abo ctanbHa cnuug) 6. [iBa ineHTnY-
Hi NYCTOTIiMi KOHLEHTPaTOpN 2 KOHIYHOI (POPMU, KOX-
HUA 3 SKUX CMOMy4YeHWA OCHOBaMU 3 BiOMNOBIAHUM
rapmMoHi3aTopom 3, OAVH i3 KOHLLEHTPaTOpiB BCTAHOB-
NeHun Ha nigctasui 1.

batapes npautoe B Takin nocnigosHocTi. Nepeq
noyatkom pobotu 6Gartapeto (abo Gnok 6Gatapein)
YCTaHOBMIOKTL TakK, Wo6 BiCb LLEHTPanNbHOI MOPOXHU-
HMW Oyna cnpsiMoBaHa BepTukanbHO Bropy (pobouye
NOMOXEHHS). XaoTU4yHe BUMPOMIHIOBAHHS 30BHILLHbO-
ro cepegoBsua nonagae Ha poboyi noBepxHi nigcra-
BKW 1, KOHLIEHTpaTOpiB 2 Ta rapMoHisaTtopis 3. Y 3B'a-
3Ky 3 Tum, WO poboya noBepxHa Oartapei
nocapboBaHa abo BMKOHaHa 3 mMaTepianiB BM3HaJe-
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HOrO KONbOPY, PE30HAHCHO MOCUIETLCA MPOXO-
OXXeHHs1 ycepenunHy GaTapei BianoBiAHOro 3a ChekT-
panbHUM CKMagoM 30BHILLUHBOTMO BUMPOMIHIOBaHHS.
KoHueHTpaTopn 2 dokycyloTb YCi BUAM BUMNPOMIHIO-
BaHHSA B LEHTpanbHii NOPOXHUHI GaTapei, Ae Ha HUX
BMMMBaKTb rapmoHizatopn 3. [Onsa MoaynioBaHHS
CTPYKTYpOBaHMX KOMuBaHb YycepeauHi 6Gatapei Ta
OTPUMaHHA [04aTKOBMX PEe30HaHCHUX saBul, Yy i
LeHTpanbHii NMOPOXHUHI po3MilLaloTb pesoHaTop 4,
TMN Koro BMOWMpaloTb Yy BIANOBIAHOCTI A0 CNEKTPY
noro BrnnmBy. KoHiyHa chopma KoHueHTpaTopa eHeprii
2 i KOHCTPYKTMBHI ocobnuBocTi 6aTapei 4O3BONSANTL
6e3nepeLukogHo HanpaBnsATU MOTOKU €Heprii y Ha-
BKONULLHIN npocTip. Lis BnacTuBiCTb KOHLEHTpaTopiB
2 BCTaHOBIEHA EKCNEPUMEHTarNbHO 3 BUKOPUCTaHHAM
meTtoay Gionokauii. Bnnueae i konip maTepiany pobo-
Yoi noBepxHi 6aTapei.

BcraHoBneHo, wo 6atapes TakoX KOHLEHTPYE i
CTPYKTYpye OionoriyHy eHeprito. [Mpu upOMy pi3ko
3poctae ePEeKTUBHICTb MOMNUTB, MaHTP Ta iHLINX 3BY-
KOBUMX KOAIB, LLO PE30HYTb 3 KOCMIYHUM BUMPOMIHIO-
BaHHAM. CTpykTypoBaHa BoAa, LWO 3aroBHIOE
LeHTpanbHy NOpoXHWHY GaTtapei 3abesnevye nigsu-
LEeHHA piBHA iHTEHCUBHOCTI GionorivyHoi cknagoBoi
eHeproiHgopmMauinHoro BUNpPOMiHIOBaHHA OGatapei i
pesoHaHCHe niABULLEHHS iH(OPMAaLINHOMO MOTOKY
Takox.

Pesynbtaty BNnmBy Ha nmoguHy JocnigKyBanucs
3a BenuumHol enektponoTteHuiany (EM) GionoriyHo
akTuBHux Toyok (BAT) opraniamy. Yac Bnnusy ckna-
naB 0,5-5 xB. [JocnigxkeHusa EIN 3gicHioBanocs me-
Toaom KipniaHrpadii Ta BUMipOM eneKkTponpoBigHOCTI
BAT. 3o06paxeHHs1 KipniaH-BMnpoMiHioBaHHS nanbLiB
PYK NIOAMHN PEECTPYBarocsa Ha KONbOpoBin doTonsi-
BUi (naT. Ykpainm Ne 25154U, A61B 5/05, 2007). Mpn
uboMy 6yno BCTaHOBMEHO, WO Npu nepebyBaHHi nto-
OVHW Ha BigcTaHi 1 M Big 6aTapei npoTtarom 5 xBu-
JIH, Ha KOMbOpPOBMX doTorpacdiax KipniaHorpamm
nanbuUiB ii pyk 6yna 3adikcoBaHa nosia Konbopy Bia-
noeigHOMy Komnbopy pobGodyoi noeepxHi 6atapei. Lle
nigTBepaXye akT iHAYKYBaHHS B OpraHiami niognHu
eHeproiHopmMaLiiHUX MOTOKIB KOCMIYHOI eHeprii,
YaCTOTHUI Ajana3oH AKuX BiAMNOBIAAE Konbopy pobo-
yoi noBepxHi 6atapei. Kpim Toro, 6yno BcraHoBneHe
36inbLUeHHsT 06CcAry eHepreTMYHoOro obMiHy opraHiamy
NOAWHM 3 HABKOSUWLLHIM CEPEeaOBULLIEM HE MEHLL, HiX
Ha 10%, Takox cnocrtepiranocsa cTpyktypyBaHHs Kip-
niaH-300paXkeHHs, WO CBigYMTbL MPO rapMOHisalito
€HepreTUYHNX NOTOKIB ycepeauHi opraHiamy moauHu.
MpoBeaeHi napanenbHO BMMIpU €neKTPONpPOBIAHOCTI
BAT nokasanu nposiBrneHun edpekt Hopmanisauii Ta
rapMoHi3auii NcnxoqisionoriyHoro cTaHy noavHW. 13
250 BUMIpIB HE BUSIBMEHO XXOAHOIO BUMAAKYy Aenpe-
cMBHOro BrnuBy 6artapei Ha BAT nioguHu.

Takum 4mHOM, OaTapes, WO 3asBMNAETbCS, O0-
3BOMSE aKyMynioBaTW eHeproiHopmaLinHi  NOTOKM
30BHILLHBOrO NPOCTOPY, CTPYKTypyBaTW iX iHTEHCUB-
HICTb 3a dppakTanbHUM NpUHUMMIOM, Lo 3abe3nedye
rapMOHi3aLit0 HaBKOMMWLLHLOIO NPOCTOPY, i pe30HaHC-
HO nigBuLLyBaTV edeKTUBHICTbL BNNMBY B 0bGpaHOMy
onTu4yHoMy abo 3BYKOBOMY CreKkTpanbHOMY fianaso-
Hi.
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