AONONHUTE/IbHOE UCCNELOBAHUE ABONHbIX MEOULIMHCKUX KATYLLEK

[aHHana cucrema 6bina noapobHo onncaHa https://m-fiz.ru/dvojnye-meditsinskie-katushki/ ewé s 2020
rofy. BHeLWHWI BMA, YCTPOMCTBA NOKa3aH HUMKe Ha puc.l. [aHHble KaTyWwKM aHaNorMUHbl KaTyLuKam
MuwmnHa, rae ABOMHbIE KaTyLWKM, Ha MO B3rnag, yaobHee Ana NPakTUYECKOro NPpMMEHeHNs B pexume
Ha/IoeHUA Ha Tesl0, HO NPMHLMN PaboTbl CXOXKUI. B aHHOM cTaTbe NPoBea A0MNOHUTE/IbHOE
nccnefoBaHMe AaHHbIX KaTyLeK, T.K. MPOLWO y¥Ke NoyTH 6 feT.

Puc.1. BHewH1 BuA ABOMHbIE MeANLMHCKME KaTyLLKN.

KaTywkKa c anogamu (3eneHbimn) Ha dotorpadum (puc.1, cnpaea BHU3Y), ANA NPOBEPKM paboThl
CUCTEMBI, B JAHHOM OMbITE HE UCMOb30BaNach (MO NPUUMHE 06BACHIO HUMXKe *).

NPUHUWMN PABOTbDI

B uesom, B npuHUMne paboTbl UISMEHUIOCL He MHOTO. Mo NpeXKHEMY, CYMTALD, YTO CUCTEMA
cbanaHCMpOBaHHbIX KaTywekK paboTaeT B pe3oHaHce, Koraa sHeprua B KaTylKax gBuxeTca cBo6ogHo,
YTO CO343ET 3/IEKTPOHHO-MO3UTPOHHbIE (BCTPEYHble U cbaNaHCMPOBAHHbIE) TOKM B KaTyLlKax. Man
MOXHO CKa3aTb CToAYasA BosIHa 06pasyeTcs 1 cuctema HyneBoi TOUKM. YTo NpuBoanT K 06pasoBaHuio
CKaNApHOro (CornacHoro u Tak e cbanaHCcMpoOBaHHOrO) 3/1EKTPMYECKOro NoaA. M Takaa ckanapHan
3Heprus co3gaeT AyanbHoe BO34eNCTBUE Ha Tes0, YyCUANBAA 340PO0BbIE KAETKM, MMetoLme 6anaHc
aHepruun (ananekTpuku). M ocnabnss BMpycbl M NaToreHbl, KOTOPble UMEKOT HU3KOE OMUYECKOe
CONPOTUB/IEHWE, TAE NEKTPOHHAA IHEPTUA BbIAENAETCA U CKUTAeT Takme 0b6pasoBaHus.

Y70, KOHEYHO co3aaeT noTpebieHne sHeprum U3 UCTOYHMKA. IHEPrMA KOTOPOro OTHOCUTENbHO He
60/1bWwasn. Ho HyXKHO yYMTbIBaTb, YTO MO3UTPOHHAA KOMMOHEHTA CKA/IAPHOrO NOAS YCUANBAETCA TE/IOM
(B0A0I1), KaK 3TO NpoMCXoaMT B KaTyluKe Tecna Ha Kayepe, rae BoAa YCUAMBAET CBEYEHNE HEOHOBOW
Namnbl, KOTA4a NOMELLLAeTCA MeXK 4y TeNIoM U paboTatoLeit KaTyWwKon. M No3TOMy MOLLHOCTb U3/TlyYeHuUs
KaTyLKM NOBbILWAETCA TeAOM. TemM CambIM 340PO0Bble KNETKM YCUINBAsA, @ MATOreHbl BbiXKUraoTca. A
rnaBHoe, TaKas CUCTEMA NO3BOJIAET PACNPOCTPAHATb SHEPIUIO NO BCeMyY TeNy Yepes AN3N1eKTpUYecKue

cpesbl.
MCCNEQOBAHUE

CHauyana nposeay M3MepeHMe HaNpPAXKEHUA Ha KaTyllKe 6e3 NPUoXKEHMA PYKK K KaTywKe. Huxe
noKasaHa cxema. [luTaHMe MCnonb30Ban OT 3apagHoro AnA TenedpoHa, 6e3 3a3emneHunn B poseTke
(npoBog, OTKAtOUEH), YUTOBbI UMUTUPOBATDL, Kak byaeT cucTema paboTaTb B CTapbIX COBETCKMX KBApPTMpPaX,
rae Het 3asemneHus B nuTatowei cetm 220 B. M3amepeHue HanpaxeHus 803/1e KamyuwkKu rnpoeoous
npucoeduHeHUeM Wyna K sepeske 803se 3eseHol (uzayyaroweli) Kamywku, Ymobbl MUHUMGAIbHO
8/1UAMb HA €€ pabomy U pe3oHaHc, ez ombopa sHepauu KamyuwkKu.
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Puc.2. PaboTta cxembl 6e3 3a3emneHus.

Ocuunnorpad B 4aHHOM OMbITE UCMO/Ib30BasICA 6e3 3a3emieHna 06LLEel TOUKe B PO3ETKe, YTOObI
MWHUMa/IbHO BIMATL Ha cXxeMy. Bce onbITbl C KaTyLWKOM 6bIAU NpoAenaHbl Ha AepeBaHHOM CToNe.
CHayvana nokasaH rpaduk B pexume «M3nyyeHune», a HUXKe B pexknme «HanoxeHue».
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Puc.4. Pexkum «HanoxeHune».



Kak BUAMM, pexXum «M3nyueHne» HaCTPOeH HeNpPaBUAbHO, T.K. B perKume «HanoxKeHne» HanpsKeHue
Ha KaTyluKe fIBHO bosible. A Aymato 3Ta owmMbKa cBA3aHa C TeM, YTO PaHblUEe HACTPaMBas No BHeLHel
KaTyLlKe, pasmeLl,eHHON PAAOM C 3eNeHOM KaTylwKoi. OHa BauseT u cbusaeT pe3oHaHc. Moatomy
60/1ble KaTyLLKy BHELUHIOW A/1A HAaCTPOMKKN He UCMOANb3yio *.

W panblue NpUAoXKKUA PyKy K KaTylwKe (pexkum pabotbl K1- «HanoxeHue»), rae katywka 6osblie gaet
Hanps»KeHwve.
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Puc.5.Mpu npunoKeHMM pyKn K KaTylKe 6e3 3a3eMIeHMA CXeMbI.

Bnaum, UTo HanpaXeHMe Ha KaTyliKe YMEHbLUAEeTCA, HO XyXe BCEero To, YTO CMHYC HapyLlaeTca.
MOCKONbKY SHEPIUA U3 KaTYLWKKU He MOXKET ABuraTbca. M HUKe rpadumKk npu 3a3eMneHmnm cxembl
(nnactuHa antloMnHMEBAA 3a3EMIANACH), MPU HANIOXKEHUM PYKU Ha 3€1E€HYIO KaTyLKY.

279.1038KHz 14-Mar-26 10:17

Puc.6.Mpu NPUAOKEHUN PYKM K KaTyLLKE C 3a3eMIEHNEM CXEMbI.

A TYT Mbl BUAMM, YTO HANPAXKEHME BbIPOCAO U CUHYC cTan unctoim! OTctoaa genato BbiBOA, YTO 415
HOPMa/IbHOW PabOoTbl KATYLWKM B PEXUME HANOMKEHUSA HYXKHO 3a3eMIEHNE CXEMbI. A 3HAUUT Te, KaTyLIKK

MMULWKMHA, YTO NPOAAIOTCA M UCMONL3YIOTCA A0Ma 6e3 3a3eMNEeHUS NPU HaNIOKEHMM Ha TeI0 PaboTatoT He
addeKkTmBHO!

B perKMme U3nyYeHUs 3a3emMIeHMe CXEMbI TOXKE AaeT NPUbaBKy B HANPSAKEHUM, HUKE NOKasaH
NONYYEHHbIN rpaduK NPU 3a3eMAEHUN CXEMDbI.
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Puc.7. B pexxunme nsnydyeHus (6es pyku) c 3a3emneHmns CXembl.

Kak Bugum, 6e3 pyku ¢ 3asemsieHmem cxema gaeT 6o/iblie HanpsxKeHus (3a3emnanacb cxema Ha
aNtOMMHMEBYIO NACTUHY M ocuunnorpad), yem 6es 3asemneHnn puc.4. Moatomy 3asemneHue cxeme
ABHO He06Xx0aMMO, KaK TpaHcdopmaTtopy Tecna.

Ho, 4TO nHTEepecHO, ecn BOTKHYTL LLYN B TeNO, KOrA4a pyKa AeXuT Ha 3eneHom KaTyLwKe N cXxema
3a3eM/ieHa, Kak 1 ocu,mnnorpad), TO NO BCEMY TENY d)MKCVIpy&TCFI HanpAaxeHune, B HECKOJIbKO pPa3 Bbille,
YemM HanpAaXxXeHne NoKa3biBaa Wyn BO3/1e KaTyLWKN.

800ns

14-Mar-26 10:35

Puc.8. HanpsxeHue Ha Tefie NPy NPUAOKEHNN PYKM K KaTyLUKe.

Mo rpadumKy BMANM, YTO HanpaXKeHue Ha rpaduKe 6onblue B 10 pas, Tak Kak macwTab 2 B Ha KNeTKy.
Y70, A cUNTalO, AOKA3bIBAET, YTO TESIO ECTb YCUAUTE/b M PACAPOCTPaHUTENb ANA NO3UTPOHHOWN
KOMMOHEHTbI TaKOM KaTyLwWwKK. N BoobLe roBops, NPpUKAaLbIBasA K PyKe KaTyLIKY SN1eKTPUYECcTBO
pacnpocTpaHAeTcA No BCeMy Tesly, KaK A U npegnonaran paHee B Teopun. KoHeuHo, nsmepaemoe
HanNpAXeHWe Ha TeNle 3aBUCUT OT CUJ/Ibl KOHTAKTA M BEIMYUHBI NOBEPXHOCTH.

M noatomy Takaa cxema He TpebyeT BTOPOro KOHTaKTa C Te/IOM M AaKe HaobopoT, BTOPOI KOHTAKT
paspsAXKaeT KaTyLKy, MO3TOMY B pexunme «HanoxeHue» He TpebyeTca AeprKaTb PYKy Ha aNtOMUHMEBOWM
NNACTMHE, NOCKOJ/IbKY 3TO WYHTUPYET KaTyLWKY U YMEHbLUAET ee HaNpsXeHUs 13-3a Toro, 4To pacTteT
NPOBOAMMOCTb (3N1E€KTPOHHAA KOMMOHEHTa TOKa) U NagaeT No3nTPOHHaA. TOYHO TaK Ke Kak 3To
NPOMCXOAMT B KaTyLwKe Tecna Uan Ha Kayepe, rae NoAK/AoYeHMe Harpyskm Ha BB BbiBog, HanpskeHue
KaTyLWKM yOUBAET, HO B TOXKE BPEMA HA PACCTOAHUM IHEPTUA NOCTYNaeT B HarpysKy MHOro 6o/bLie uam
yepes paspagHUK (Npoboit), T.K. HaNPAXKEHWE KaTyLKK coxpaHaeTcaA. [103ToMy Ha 3e/1eHOM KaTyLlKe
MCMO/b3YeTCA U301ALNA, YTOBbI HE UMETL C TEJIOM ra/ibBaHWMYECKOM NPAMOW CBA3M.



MoaTomy nof pexkmmom «HanoxeHne» cerogHsa MMeto BBUAY NPOCTO MPUIOXKEHNE KATYLLKK K Teny,
Hanpumep, PyKy NOJIOXKMTb Ha 3e/1eHYIO KATYLKY. He HaZo BTOPYO PYKY Aep:KaTb Ha NAacTUHe, Kak
paHee bbis10 3aaymaHo. Pexxum «HanoxxeHune» gonxkeH 6biTb adpdeKkTMBHEE, YEM MPOCTO HAXOAUTHLCA B
noJie KaTyLlWKK B pexnme «M3nydeHuney, T.K. HaNpAXKeHWEe NaJaeT C PacCTOSHUEM OT KaTyLlwKu. Ecam He
KarKeTcs, B 3TOM peXXMMe BO PTY OLLYLLAETCA BKYC 3/1EKTPUYECTBA, YTO HE YAMBUTE/IbHO, KaK Mbl 3TO
BMAMM Mo rpadurKy Ha puC.8, rae HanpsKeHWe gocturaet 6 B u 6onee...

M B 3TOM pekMme pe30oHaHC HYXKHO HAaCTPamBaTb N0 MaKCMMYMy HaNpsyKeHUs Ha KaTywke. T.e. cTapas
cxema TpebyeT nepecTpoiikn, 6e3 nepecTpoikn oHa paboTaeT Ayylle B pexnume «HanoxkeHune», aaet
60/blue HanpAXKeHMUA.

Cnepytolee BaXKHOE U3MEHEHMeE, YTO yOpas NMTaHWe C 5 HOMM MUKPOCXEMbI, KaK HUMKe NMOoKa3aHo Ha
pYC.9 KpacHbIM KPeCTUKOM.
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Puc.9. Cxema NpuUHUMNMaNbHas ABOMHbIE MeAULMHCKMUE KaTyLIKU.

370 aaet bosee YMCTble MMMYAbCbI C BbIXOAA reHepaTtopa (BbiBo4 6 1 8) 1 No3Tomy yBenninsaet
Hanps»KeHne Ha BbIXxoAe. HMyKe NoKasaHbl HaNPAXKEeHUA Ha BbIXOLE, OHU U3MEePEHbl OTHOCUTE/IbHO
obLLeit ToUKM NUTaHnA (BbIBOA 4 M 7 MUKPOCXEMDbI).
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Puc.10. Bbixoabl ycuauTena (reHepaTopa), packaumBatolme pe3oHaHCHbIA KOHTYp.



Fae 5 BbIBOA MUKPOCXEMbI- €CTb PEry/IMPOBKA FPOMKOCTH, NOCKONbKY TDA7506A 3T0 06bIYHbIM ayano
ycunuTenb, ero cxema M3 gatalimrta nokasaHa Ha puc.11.
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Puc.11. Cxema ycunntena TDA7506A 13 gatawmTa.

Fae mbl BUAUM BbiXxoAbl 6 M 8 B NnpoTuBOdase. Ha camom aene (pnc.10) oTHOCUTENBHO 06LLEN TOUKK
nuTaHuA (BbiBoAabl 4,7) BbIXOAbl UMEIOT MAOCOBOE HAMPAMXKEHWUE, T.K. MTUTAHUE MUKPOCXEMbI
oAHomnonapHoe.

HuKe noKasaHbl NoyYeHHbIe OCUMANONPAaMMBbI 4SS CXeMbl PUc.9 B ABYyX pexxumax (HanoxeHue-
MN3nyueHne), 6e3 NPUAOKEHNA PYKU, T.€. KaTyLLKa U3/1y4aeT SHepruio B MpOoCTPAHCTBO.
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Puc.13. Pexxum «M3nyyeHue».

F4e Mbl XOPOLLO BUAMM, YTO PEXUM «M31ydeHMe» HaCTPOEH He TOYHO, ropas/o /yylle KaTyLluKa
n3nyyaeT B pexxnume «HanoxeHue». Xota noaHoro casura ¢pasbl 8 90 rpasycos HeT, T.e. MOXKHO
HaCTPOUTb PE30HAHC eLle Nyylle, KaK B U3/TlyYeHUW, TaK U NPU HANIOKEHWUMN.

MocmoTpto HanpaKeHue OC, Ha 3 BbIBOAE MUKPOCXEMbI.

SkpaH

2 A, 3a3eMneHus HeT.
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Huxe nokasaH cHavana rpaduk ans pexkuma «HanoxeHune» (K1-pa3soMKHyT), KOTopbIi aaet 6obLie
BbIXOAHOMO HaNpsAKeHus, a 3aTem A1 pexknuma «M3nyyerme» (K1-pasoMKHyT).
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Puc.15. Pexkum «HanoxxeHue».
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Puc.15. Pexxum «MN3nyuyeHune».

TyT BUAMM, UTO B pexkume «HanoxeHMe» TOK B KaTyluKe 60/blue, T.e. Pe30HaHC ABHO Ny4lle HAaCTPOeH
Ha U3/lyYyeHMe KaTyLKM.

Hy u Kak 3aBepu.|arou.|,m71 OonbIT NOCMOTPUM HanpAXXeHWne Ha KaTylKe OTHOCUTE/IbHO KOHTYPHOIo
KOHAEHCATOopa, T.€. HanpAxXeHune Ha BXo4e KaTyWwKn N Ha BbiXo4e.
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Puc.16. Mi3amepeHue HanpsKeHWe Ha BXOAE M Ha BbIXOAE M3/1y4atoLen KaTyLwKu.

CHayvana nokasaHbl ABa rpaduKa 6e3 NPUNOKEHUA PYKK K KaTyLLIKe, NepBbl rpaduKk- aaa pexmnma
«HanoxeHue», BTOPOMN NOKasaH Ans pexmma «M3nyyeHune».
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14-Mar-26 12:26
Puc.18. Pexkxum «M3nyyeHne.

rae Bugum, 4to B pexkume «HanoxKeHue» 60/blie HanpsKeHWe, NPy 3TOM CABUT MEXKAY BXOAHbIM
HanpAMKeHnem 1 BbiIxoAHbIM MeHbLue 90 rpaaycos. YTo, BEpOATHO, 3aBUCUT OT NapameTpoB ABOMHOM
KaTyLWKW.

W Huske rpadurK Ans peskuma « HanoxeHue», pu NPUAOKEHNUN PYKN K 3€/1€HOM KaTylLKe.

14-Mar-26 12:26

Puc.19. Pexknm «HanoxeHme» C NPUNONKEHMEM PYKU K KaTyLLKe.

lae sugmm NpocCaaKy HanpAxXeHuAa n yBseandyeHne casura mexay sxoaom mn BbIxoaom. KoHeuHo, nyduwe
CncTemy nepecTponTb C HOBbIMKU NOAXOAaMU, MNO3XKe, BO3SMOXKHO 3a17nv\be 3TUM.



BblBOAbl. XOTA KaTyLIKa HacTpOeHa He naeasnbHO B Pe30HaHC, HO TEM He MeHee, BUAHO, YTO ABOMHasA
MeAMLMHCKan KaTyllKa paboTaeT, reHepupyeT B TeJle HanpsKeHne, NPUYemM 3To A0/KHa bbiTb
CKanapHas popma sHeprum, No3TomMy Teno (Boaa) Takylo SHEPTUI0 YCUAMBAET, HO B TOXKE BpemMs
NPOBOAMMOCTb Te/1a CO3A4aeT NoTpebeHne aHePrnm UCTOYHNKA. [N HopMabHOM PaboTbl CXembl TaK
e TpebyeTca, Kak 0Ka3anocb, 3a3em/ieHne CXeMbl, YToBbl KaTyLKa morna apdeKkTMBHee 0TAaBaTh
3Hepruio.

Mpuyem, BO3MOXKHO, YTO B PpE30HAHCHOM KOHTYpe reHepaTopa, KOTOpbIi NMOBbLIWAET HaNpsAXKeHue nepes,
KaTYLLKOM TOXKe reHepupyeTca CKanapHas sHeprus, T.K. TOK ABUMKeTCS CBOOOAHO, MO3TOMY BO3MOXKHa
paboTa cxembl Aaxke 6e3 3a3eMNeHus, T.e. MO CyTM NO O4HOMY NPOBOAY, XOTA, C 3a3M/IEHMEM KaTyLIKa
Nydlle paboTaet, gaeT 60/blle HaNpsAXKeHUA U UMeeT MeHblle Nybcauuii (bueHnit), ocobeHHo noa,
HarpysKom, Npu Ha/I0KEHUN PYKMU.

MoKa Ha 3TOM UccaefoBaHMe 3aKOHUMA, eCAn ByayT HOBbIE MAEWN M MOHUMAHWA, TO BbIJIOMKY MO3MKe.
CuuTato, 3pdeKT Nlerko onpeaensieTcs no OLWYLLEHWUIO 3/IEKTPMYECTBA BO PTY. [lymato, YTo J0Aro
NPMMeHEeHMA AaHHaA KaTylKa He TpebyeT, No KpaliHel mepe B pexxume «HanoxeHue», B pexkmume
«M3nyueHna» apPeKTMBHOCTb NagaeT, NOITOMY BpeMa MOKET BbiTb YBE/IMUYEHO, HA CBOW CTPaX M PUCK,
KOHEYHO. XOTs HanpsA)KeHWe He BbICOKOE, YTO A CYMTALO MNIKOCOM AAHHOW cnucTembl. Mpu 3ToM aHeprua
pacTeKaercs no BCcemy Teny, YTo ocumanorpad nokasbiBaeT, NO3TOMY KaTyllKa paboTaeT Ha BCE Tefo
aBTOMATUYECKMU.

KOHeYHO, He CTOUT M3 KaTyLKX AenaTb NaHaLe nam co3gaBatbh 3aBUCMMOCTb, BCE BHELWHMe cpeacTBa
NnevyeHnAa ABNAKTCA BCNOMOraTe/ibHBMU NO onpeaesieHNo N gaxe MmoryT yxyagwunTtb CUTyauuto co
340poBbem. B aTom nnaHe TexHoA0rmA 6y,1:1,eT 3/10M, KOrga aHeprma n BHMMaHue OT6VIpaIOTCFI Ha
BHeLllHee.

PS. Eule ecTb BapMaHT 3a3eM/1ATb 06LLYI0 TOUKY MUTaHUA MUKPOCXembl (4 1 7 BbIBOAbI), KaK 3TO
nokasaHo Ha puc.20. T.K. 3a3emMA5 O4UH BbIXOA MUKPOCXEMbI (6 BbIBOA) CXeMa MOXKeT paboTaTtb He
CTabunbHO M NeperpeBaTbCs, YTO BUAHO NO CUALHO APKOMY CBeYeHuto ceeToamnoaa HL1. U kpome Toro,
HYXHO ObITb BHUMATENbHbIM, €C/IN BTbIKAaeTe YCTPONCTBO, Hanpumep, B USB nopT KomnbloTepa, KTo
MMeeT 3a3eM/ieHne obLLel TOYKM NUTAHNA B PO3ETKE, TO 3a3eMA1AS BbIBOA, 6 MUKPOCXEMbI B YCTPOICTBE
nony4ynm K3 n MoxKHO cnanutb nam mmkpocxemy nam USB nopT KomnbtoTepa. [1o3ToMy MHe 3TOT
BAPWAHT 3a3eM/IeHMA HpaBuTca bonblue, onpeaeneHHHO. Mpu aTom ocupnnorpad NOKasbIBAET TAKOE Ke
HanpsAXeHWe Ha KaTyLlKe n cTabuibHoe, 6e3 bueHni.
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Pnc.20. 3a3emneHne o6LLeN TOYKM NMUTAHUA YCTPOMCTBA.
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