Kauep Ha oTpuuaTenbHbIX UMNYAbcax

Kauep- 3To pe3oHaHCHoe yCcTpoIiCcTBO, NnogobHoe TpaHchopmaTtopy Tecna, rae sHeprus yCMAnMBaeTcs 3a
CYeT pe3oHaHca BO BTOPUYHOW (noBblwwatolieit) obmoTre. KoTopblit BO3OYKAAETCA MMNYNbCHO, B Kayepe
3TO NPOMUCXOAMUT B MONONKUTE/IbHbIE NOYNEPMoabl Ha BbIXOAHOW 06moTKe. Fae aHeprua B
oTpMLATeNbHYIO0 NOMYBONHY HaKan/MBaeTCA B MHAYKTOPE B BUAE TOKa, 3aTeM TPaH3MCTOP B Lenu
MHAYKTOPA pe3Ko 3aKpbiBaeTca. MoaToMy TOK MHAYKTOpa (MepBUYHOM 06MOTKM) NpepbIBaeTCa u
dopmmpyeTca cepun BY Bo3bYyKAQOWMX MMMYAbCOB B UHAYKTOPE, B TEYEHWUU BCEI MONOKMUTENbHOM
nonyBosiHbl. Cxema TaKoro Kayepa v peanbHble rpadmKm HanpsaKeHUin B 06MOTKax NOKasaHbl Mo CCbliKe
http://m-fiz.ru/strannosti-lc-rezonansa/, rae xopowo BUAHO, YTO UMNY/bCbl MHAYKTOPA

NONOMKUTE bHbIE.

Y70, CUMTalO0 OTPULLATENbHbI MOMEHT, MOCKObKY NOJly4aeM NAOCOBbIE U3NYYEeHUA U3 KaTyLLKK,
KoTopana paboTaeT KaKk M3/ydalolaa aHTeHHa. Takaa aHTeHHa Hac 3apsAXKaeT NJtCOoBbIMU SHEPTUAMMU,
yTo HapyuwaeT banaHc anekTpuyecTsa. Mo ccbinKe Bbille NMOKa3aHbl ABe KaTyLKKW, 04Ha Ha KapTOHHOM
Tpybe 13 0AHOMKMNbHOrO MeAHOro Nposoaa B MXB U30AALUMK, KaK HUXKe 3TO NoKasaHo.

Puc.1.

Fae cobcTBeHHan eMKOCTb KaTyLIKM ABNSETCA HAKOMUTEIeM 3HEPTUM, @ BHELLHAS eMKOCTb (Tpy6bbl 1
BO34yXa) OTHOCUTE/IbHO He BbiCOKas. [03TOMy TaKan KaTyluKa paboTaeT 6oblue KaK n3nydaTesb, Kak
aHTeHHa. MoaTomy npu paboTe TaKol KaTyLWKM BO3HUKAET KaKoe-TO HenpuATHoe (gasAallee) ouyuieHue.
B OT/IMYMM OT 3TOM KaTyLIKM HUKeE NMOKa3aHa Apyrasa KaTyLlwKa, Ha NJacTUKoBoOW Tpybe, HAaMOTaHHas
TOHKUM 3Ma/IMPOBaHHbIM NPOBOAOM (puc.2).

F4e BHeLWHAA eMKOCTb KaTyL KK (Tpy6a, Natoc BO34yX) OTHOCUTENIbHO BHYTPEHHEN eMKOCTM KaTyLWKK
Bbilwe. [03TOMY TaKana KaTyllKa gaeT 6o/bliue HanpaKeHne, cuctema umeet 6oblue 4OH6POTHOCTD,
60/1blle MHAYKTUBHOCTb M 60/1bLle BHELIHIO eMKOCTb 3@ CYET NIaCTUKOBOM TPpybbl. U noaTomy
MMNYAbCHbIE U3yYeHMA TaKOW KaTYLWKMU He 3HAUMTENbHbI, BHELIHAA EMKOCTb KaTyLLUKWU 3TOMY
NPenATCTBYET, WYHTUPYA aHTEHHY (04HOCNOMHYIO KaTyLUKy).



Puc.2.

Ho, Tem He meHee, NONOXKUTE/IbHbIE U3YyYEeHUA U3 Takom KaTyLWKN TOXe NPUCYTCTBYIOT, MPOCTO OHU He
TaK 3aMeTHbl. 3TO AaKe BUAHO No d)opme CUHYCa, OHY Heé 3HaYNTENbHO YnLLe.

MoaTomy 3aaava cTosANa nepeaenartb Kauep, YTobbl OH BO36YKAANCA B OTPULATE/IbHbIE MOAYNEPMOAbI
Ha BbIXOAE, T.€. OTPULATE/IbHBIM HaMNpsXKeHNneM MHAYKTopa. MUHYCOBOE 3/1eKTPMYECTBO, KaK MHe
Aymaetcs, Ao/KHO 061aaath 06paTHbIMUM CBOMCTBAMM, ANA HAC NONOKUTENbHBbIMW. Maea 6bina caenatb
HeA0CTaTOK Kayepa ero AOCTOMHCTBOM, YTOBbl NOAYYUTb MEAMLMHCKYIO KaTyLIKY. B MeaNUMHCKMX
KaTywKax MuLWMHA TaK e NCNo/ib3yeTca pe3oHaHC ANA NoAyYyeHMs MOLLHOTO cbanaHCMPOBAHHOTO NOASA
BOKPYT KaTyLKK, 4TOBbl OHO MOT/I0 Ha Hac MO3UTMBHO BO3A4eNCTBOBAThb, 6aNaHCMPOBATb HaLLW SHEPTUN.
Fae KaTylKa-pe3oHaTop BO3bYyKAaeTcA NAaBHbIM CMHYCOM Ha YacToTe Pe30HaHCa KaTywku, rae
nosy4aem BbICOKYH COBCTBEHHAA EMKOCTb BbIXOAHOW KaTyLWKM 3a cyeT 6UdMAApPHON HAMOTKM NPOBOAA
(mBa npoBoAa PAAOM MOTAIOTCA), FAE SHEPIUA B EMKOCTM COXPAHAETCA U HaKan/MBaeTcs 3a cYeT
pe30HaHca U TeEM CaMbIM 3Heprusa 1 eé Bo3aeicTere (MeaNUMHCKOE) Ha Tes10 YeNoBeKa YCUANBaeTCA.

MoaTomy KaTylwKa MuLLMHA BO34ENCTBYET Pe30HAHCHbIM (CbanaHCMPOBaHHbIM) MOAEM KaTYLLKM C
MWUHMMYM BOJIHOBOTO M3/y4YeHus. EAMHCTBEHHOE, Ha MOV B34, YTO YacTo 3abbiBaloT cAenlaThb B TaKOM
CUCTEME, TaK 3TO 3a3eMJIATb HUKHMI BbIBOA, KaTYLWKK, YTODObI PacLUMPUTb BAUAHME NOA KaTyLKK, YTOObI
€MKOCTb 06pa30BbIiBasiaCb MeXAY KaTyLIKOMN 1 3eMneli No BCel NMOBEPXHOCTU, YTobbI Yepes Tes1o
NPOXoAnan NOTOKK cbalaHCMPOBAHHOM 31IEKTPUYECKON 3Hepruun. Fae AoKHbI paboTaTtb ABa BUAA
SHepPrumn- 3NeKTPOHHOM U MO3UTPOHHOM, YTO HalLM SHepPrum banaHcupyeT B utore. Fae No3UTPOHHasN

3Heprus Hac BOCCTaHaB/IMBAET, MO NPUPOAE 3TO 06bIYHAA YAapHAA BOIHA, NO3TOMY MoJy4YaeTcs
MUHYCOBasA 3Heprus, rae adup paspaskaertcs Npy nepeaade Tako aHepruu.

Hue Ha PUCYHKE NnpuBeaeHa peasibHaA (pa60qaﬂ) cXema TUMUYHOTO Kavepa Ha NO3UTUBHbDbIX
nmnynbcax.



+
+Un e
1A 20,58 | ¥
Tp.1 N NN | Lo N 2
< 2A +| |3 [15 suTkoB Q2 o
SEH ) o IRFP450
~220B E~~vyV AE oz
g [15 Bukos = CIer] 27xom |y | P I
S | Konbuo ] ik i
uix=2378 N 2N ¥ dJeple:T. S ST pearY K o3
U2xx=16,5 B A ns1ar
> ¢ * * ®
3azemnenvie VD1...vD4 0B - N814r- 10...12B 0B
He ropknioueHo  1IN5822 meﬁmﬁ:g;ﬂw
Puc.3.

KpacHbIm BblAEAWA Ty YacTb, KOTOPYHO NepeaenbiBai. A HMXKe NOKa3aHa OTAENbHO PasHULLA MeXay
CXEeMOW Ha NOJIOKUTENbHbIX (CeBa) U oTpULATENbHbIX (CNpaBa) umnynbcax. [11a 3azemneHns
NCNOo/1Ib30Ba/ OTAE/bHbIN NPOBOA, Ha TPYOy oTOoN/IeHuA.
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Kauep Ha NonoXuTENbHbLIX UMMYbCaxX Kauep Ha oTpuuaTeNbHbIX UMMY/bCax
Puc.4.

Cxema Ha NoNOXKUTENbHbIX UMMY/IbCax Tak chasmMpoBaHa NoAKAOYEHNnEeM 0OMOTOK (puc.4 nesblit), 4to
cama cebs OTKpbIBAET, NOAaBas NAKC CO BTOPMUYHON 0OMOTKM TpaHchopmaTopa Ha 3ateop (G) MOIM-
TpaH3ucTopa ¢ N-KaHasnom. Mo3Tomy B OTpULATENbHYIO MUHYCOBYHO BOJIHY Ha BTOPMYHOI 06MOTKe
MMEEM HaKoMNeHne sHeprum B nHayktope (L1) B BuAe ToKa, a NOTOM nosyvyaem 3aKkpbiBaHue 6asbl
TPaH3MCTOPa TOKOM BTOPUYHOM KaTyLWKW, MONaZatoWwmii Ha 3aTBOP TPaH3UCTOPa, C GOPMUMPOBaHNEM
MOLLHbIX MUMMYbCOB B MHAYKTOPE, KOTOPbIE MAHOCOBYIO BOJIHY Ha BbIXOAHOW KaTyLIKe YCUAMBAIOT 33
CYET CNOXKeHUs (pe3oHaHca).

Cxema ¢ oTpuuaTebHbIMU MMNybcamu (puc.4, Npasblii) TaK Xe ceba OTKPbIBAET, TO/IbKO NogaBas
MWHYC Ha 3aTBOp (G) TpaH3ncTopa ¢ P-KaHaNoM, C BbIXO43a BTOPUYHON KaTyLwKK. [osToMy Heob6xoanMmo
ncnonb3osatb MOI- TpaH3ucTop ¢ P- KaHanom. M noaTomy nonyvyaem Bo3by»KaeHNE BTOPUUHOM
0B6MOTKM MUHYCOBbIMW MMMYIbCaMMN MHAYKTOPA. 15 3a3eMNeHUA TaK Ke UCNO/b30Ba OTAE/bHbIN
npoBog4, nAaywmi Ha Tpyby oTonneHus, B 060Mx cayyasnx, TONbKO NOAKAOYEHHDBIN Ha natocosoe (+)

nutaHue (puc.4 npasblit).

HurKe nokasaHbl NoyYeHHble ocumanorpammsl HanpsxkeHus (Uds) TpaH3ncTopa n HanpaxkeHWe Bo3ne
BTOPUYHOW KaTyLLKK, HA e€ BepXHEM KOHLLE, CXeMa NoaxaodeHms ocumanorpada nokasaHa puc.3. B
060MX C/lyYanx UCMONb30BaNaCh YepHas KaTywka (puc.1) Cnesa rpaduK Ana NONOKUTENbHBIX
MMNYbCOB, CNPaBa ANs OTPULLATENbHbIX.
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Kak Bnamm no rpadmkam, 4actoTa pesoHaHca NPMMeEpPHO CoBMana, Aaa NONOXKUTENbHOM CXeMbl
nosayuymnocb 1,89 Mrlu, ana otpmuartenbHon 1,92 Mry,.

BbiBOAbl. BO-NepBbIX, CXema Ha OTpULUATENbHbBIX MMMY/IbCaX MEHbLUE HarpesaeTcs (TPaH3MCTop U
pagmnaTop), HO 4AeT MPUMEPHO TOXKe CaMOe BbIXOAHOEe HanpsKeHue. Bo-BTOPbIX, M3/ly4EHUS OKa3bIBAOT
pasHoe Bo3geicTeme. KaTylKa Ha OTpuLaTebHbIX MMMYNbCaX XeCTKO 6NOKMPYET KnaBumaTypy
KOMMNblOTepa, CToALEro B 4 meTpax OT KaTyLUKM Yepe3 BeTOHHYIo cTeHy. Mpn 3ToM cxema Ha
NONOMKUTENbHbIX MMMYNbCaX TaKOro AEWCTBUA He OKa3biBaia. Ho oHa AaBana MoLLHbIe WyMbl (HaBOAKM)
Ha Bbixogde LIAM B HayLWHMKaX, MOAKNHOUYEHHOTO K KOMMNbIOTEPY. B TO Bpemsa, Kak cxema Ha MUHYCOBbIX
MMNyabcax WymoB Ha LLAM He co3aaeT BOBCE W/IM OHM He TaK 3aMETHbI.

Al Aymato, YTO cXema Ha MUHYCOBbIX MMNY/AbCaX AA YenoBeKa 6osiee nonesHa, NOCKO/IbKY CHUMaeT
NOJIOXKUTE/IbHBIN 3apAL C TeNa, B TO BPeMS KaK CXeMbl Ha M/IHOCOBbIX MMMY/1bCax Te/10 3apsAKatoT
NIOCOBbLIM HanpsaxeHnem. MNoayyaercs cBOero poaa ANCTaHUMOHHAA pa3paaKa Yepes MUHYCOBble
MMNYAbCbl, COPOC NAOCOBOrO NOTEHLMANA UM ANCTAHLMOHHOE 3a3eM/IEHME, YTO IMOLUK
HelTpanusyer. CxemMa Ha MUHYCOBbIX MMMYNbCaX MOKeT paboTaTb KaK KOMMNEHCaTop COTOBbIX M Mp.
(nntocoBbIX, TAXKENbIX) U3NYYEHUN.

Jymato, UTo BCe HalK U3aydYaTenn ToXe CTOUT NepeaenaTb Ha OTPULLATEIbHbIE SHEPTUn, 4YTOHbI OHU
OKa3blBa/In HA HAaC NO/10XKUTEJ/IbHOE BO3,£I,EﬁCTBM€, 4yTobbI 06NErYaNU U YCKOPAZIN HallX SHEPTUN,
cnocobcTBoBanm YCUNEHUNKO MUHYCOBOTIO, BOCXO4ALLEro Buaa SHEPTUNn.
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