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BBeaeHue

B nauvane 2000-x roioB Hall MUp OKa3ajics Ha IpaHU SKOJOTMYECKOW KaTacTpOdbl.
OpHa U3 TJIaBHBIX IPUYKH 3TOM NpOoOIeMbl 3aKII0YaeTCsl B HEPa3yMHOM MCIOJIb30BaHUU
IPUPOJHBIX pecypcoB. 11 OCHOBOH craceHusl yenoBedYecTBa OT HKOJOTMYECKOrO Kpaxa
SIBJISIETCS TIOUCK HOBBIX BAPMAHTOB KOJOTMYECKU YUCTHIX UCTOYHUKOB SHEPTUH.

3apsimHOE YCTPOMCTBO — YCTPOWCTBO ISl 3apsiia AJIEKTPUYSCKUX aKKyMYJISTOPOB
DHEpPrHe BHEIIHETO0 WCTOYHHMKA; KaK MPaBWIO, — OT CETH IEPEMEHHOr0 TOKa
HanpsokeHueM 220 Bonbr. Brumrodaer B cebs  mpeoOpaszoBareib  HAMPSIKCHHS
(TpanchopmaTop, WMMYIBCHBI OJOK TWUTaHUS), BBIIPIMHUTENIb, CTAOUIU3ATOP
HANPSHKEHUS, YCTPOMCTBO KOHTPOJISL CHIJIBI TOKA WIIM TIPOIlecca 3apsiia, aMIepMeTp Uiu
CBETOJMOIHBIC WHJIUKATOPHI. XapaKTEPUCTUKU 3aPSAJIHBIX YCTPOWCTB 3aBUCST OT THUIA
aKKyMYJISITOPOB, pab04ero HanpspKeHHs, HOMUHATBLHON EMKOCTH.

[lepBas auHamo-mammHa Oblia u3o0pereHa A. Hemnukom B 1827 romy. On
c(hopMyaupOBaJl KOHLENIMIO JUHAMO Ha LIECTh JIET paHblle, YEM OHa Oblja 03ByYeHa
CumMeHCcoOM, HO HE 3allaTeHTOBAJI €¢.

OcHoOBHas ugesa IIPOEKTa

W3 xapmanHOTO (hoHApHKa, paboTaroniero Ha ocHoBe ¢ (dHeKTa TMHAMO-MAITUHBI MOKHO
CHeIaTh 3apsIHOE YCTPOMCTBO JIJIsi COTOBOTO TeledoHa.

].leJm A 344494 IIPOEKTA

B cBoeit paboTe MBI PEIINIM CO3aTh COBPEMEHHOE 3apAIHOE YCTPOMCTBO ISl COTOBBIX
Tene()OHOB, KOTOPOE MO3BOJISIIO ObI IPOM3BOIUTE 3aPSAAKY B MMOPTATHBHBIX YCIOBHUSIX H
HOIXOAMIO OBl JUIS BCEX COBPEMEHHBIX BHIOB COTOBBIX TEIC(HOHOB MOMYJISIPHOTO
npousBoauteis Nokia.

OnvcaHue aKTyaJIbHOCTHU M1 HOBU3HbIE Pa3pabOTKHU

Hama pa3paboTka O4YeHb aKTyaJlbHa, ¥ MOXET HCIOJb30BATHCS KAXJBIM YEIOBEKOM,
UMEIOIIUM COTOBEIH Tenedon mpousBoautens Nokia .

B Hacrosimee Bpems B Cankt-llerepOypre B mpojake HET aHAJOTMYHBIX 3apsaHBIX
YCTPOMCTB ISl COTOBBIX T€IE(POHOB B HU3KOM IIEHOBOM CETMEHTE.

HpenMymeCTBa 3apsAAHOT O yCTPOﬁCTBa Ha OCHOBE€ 3(1)(l)eKTa ANHaAMO-MallIMHbI

ABTOHOMHOCTb — YCTPONCTBO BBIpAaOAaTBHIBAET SHEPTUI0 BE3JE, JaXe IJe HET COJIHILIA,
MOTOMY YTO YEJIOBEK MOXKET KPYTUTh TUHAMO-MAIINHY JIaXe€ B TEMHOTE.



YuauBepcanbHocTh — Hame ycTpoHCTBO cIOCOOHO 3apspKarh JHOOBIE COTOBBIE
teneoHbl TocineqHuX mokojeHud mupousBoautenss Nokia. YcerpoicTBo crmocoOHO
3apsiKaTh aKKyMYJISITOPBI JTFOOBIX TeIe(OHOB MOIXOSAIINE MO0 HAMIPSHKCHUIO.

KoMnakTHOCTB - CBOOOJHO pa3Memiaercs B moprdene, CyMKe, pIOK3aKe WIH KapMaHe
OJICHKTBI.

0630p CyIeCTBYIOIMX TUIOB 3apsIAHBIX YCTPOMCTB

B nacrosiiee BpeMs CylIeCTBYIOT CJICAYIOLINE TUIBI 3aPSIAHBIX YCTPOUCTB:

Tun 3apsaHoro ycrpoicrsa | [Ipeumyiecrsa Henocratku
Ot anexrpoceru 220 B be3onacHocTh TpeOyet Hannuus
bricTpoTa 3apsanku IIOAKIIIOICHHA K
V106CTBO AJIEKTPOCETH
He tpebyer denoBedeckoro
BHUMAaHUS
[TocTaBnsieTcss € KaXIbIM
TenedoHoM
Conneunas 6atapest He nyxHna cets 220B MenneHHbI 3apsn
Tpebyetcs coiHeuHast
SHEPrus
Jlunamo-maiivHa BbricTpas 3apsiaka TpeOyeT uenoBeyecKoro
3apsiKa MPOU3BOIUTCS B BHUMAaHHUSI U HEOOJIbIIINE
JT000M MecTe ycwius
He tpedyeT cetb 220B
besomachHo
3apssika OT BHEITHUX ABTOHOMHAs 3apsKa TpeOyeTtcst mon3apsiika
aKKyMYJISITOPOB He tpeGyercs cets 220B CaMUX aKKyMYJISITOPOB

Meniennas 3apsaka

Ipunuun padorsl 3pPexra nMHAMO-MAMIUHBIL. ONHUCaHNE YCTPOiicTBA

JIlnHamo-MalnHa Wi AMHAMO — 3TO yCTapeBIIEe Ha3BAHUE T'€HEPATOpa, CIIYKAIIETro
JUIsi BBIPAOOTKM TMOCTOSIHHOTO DJJIGKTPUYECKOrO0 TOKAa W3 MEXaHWYECKOW paloThI.
JluHamo-MaiiiHa OblIa TEPBBIM  DJIEKTPUUYECKUM TEHEPATOpOM, KOTOPBIM cTanl
MPUMEHATHCA B NPOMBIIUIEHHOCTH. B nanpHedmeM ee BBITECHWIM Te€HEPATOPbI
MEPEMEHHOT0 TOKa, TaK KaK MePEMEHHBIN TOK MOAAeTCsl TpaHC(HOPMUPOBAHMUIO.




B nacrosimiee BpeMsi TEpMHUH JUHAMO HCIOJL3YETCSI B OCHOBHOM JIJIsi 00O3HAYEHUS
HEOOJIBIIOr0 BEJIOCUIIETHOTO T€HEPAaTOpa, MUTAIOIIETO BeIodapy.

JluHaMo-MalirHa COCTOUT U3 KaTYIIKU C TPOBOJOM, BPAIIAIOIIEICS B MArHUTHOM TIOJIE,
CO37]aBa€MOM CTaTOPOM. DHEPrus BpalleHus, coraacHo 3akony dapanes npeobdpazyercs
B [IEPEMEHHBIN TOK, HO MOCKOJIbKY MEpBbIe H300peTaTeny AJMHAMO HE yMelu paboTaTh C
HNEPEMEHHBIM TOKOM, TO OHM HCIOJIb30BAJIM KOMMYTaTrop J[Uid TOTO, YTOOBI
UHBEPTUPOBAaTh IMOJSAPHOCTh. B pesynbrare mnomyyaics MyJdbCUPYIOIIMM — TOK
HOCTOSTHHOW MOJIIPHOCTH.

B nacTosimee BpeMs IMHAMO Tak)Xe HMCIOJIB3YyeTCs B TpeHakepax cepuu PowerBall c
HEOHOBOMU ITOJICBETKOM.

JluHamMo-MaliMHa  CTaja TEepBbIM  DJEKTPUUYECKHMM  TE€HEpPaTopoM, CIHOCOOHBIM
BbIpa0aThIBaTh MOIIHOCTH I MPOMBIIUIEHHOCTH. PaboTa AMHaMO-MalMHbBl OCHOBaHA
Ha 3aKOHAaX »JJEKTpOMAarHeTusMa Juisi NpeoOpa3oBaHUs MEXaHWYECKOW SHEpPruH B
NyJIbCUPYIOUIMI TOCTOSAHHBIA TOK. IlocTOsiHHBIM TOK BbIpabaThIBajics Onarogaps
WCIIOJIBb30BaHUI0 MEXAaHMYECKOr0 KOMMyTaropa. IlepByro QuHaMO-MallvHY ITOCTPOMII
Pixii Unmonut ITukcu B 1832.

[Tpoiing psin MeHee 3HAUMMBIX OTKPBITHM, JAMHAMO-MalllMHA cTaja MmpooOpa3oM, W3
KOTOPOTO MOSBWINCH AalIbHEWIINEe H300peTeHUs, TaKue Kak JBUTaTelb MOCTOSHHOTO
TOKAa, TIEHepaTrop IEPEMEHHOIO0 TOKA, CHHXPOHHBIM  JABUraTelb, POTOPHBIN
npeodpazoBaTeb.

JIlnHamMo-MalnrHa COCTOUT U3 CTaTOpa, KOTOPBIM CO34aeT MOCTOSIHHOE MarHUTHOE T10JIE,
1 Habopa 0OMOTOK, BpAIIAIOIIMUXCS B 3TOM mojie. Ha MajneHbKHX MalmmHaxX MOCTOSSHHOE
MAarHUTHOE MOJIE MOTJIO CO34aBAaThCsS C MOMOIIBIK) MOCTOSIHHBIX MAarHUTOB, Y KPYITHBIX
MAalllMH TOCTOSSHHOE€ MAarHUTHOE TMO0JIE CO3JAa€TCd OJHUM WM  HECKOJIbKUMU
AIIEKTPOMAarHuTaMu, OOMOTKH KOTOPBIX OOBIYHO HA3bIBAIOT OOMOTKAaMU BO30Y KICHHUS.

Bonbline MolHbIe AUHAMO-MAIIIUHBI CeYac MOKHO PEIKO I€ YBUIETh, N3-3a OOJIbIIICH
YHHUBEPCATIBHOCTU HCIIOJb30BAHUSA IMEPEMEHHOIO TOKA HA CETSIX DJICKTPOIUTAHUSA U
AIIEKTPOHHBIX TBEPJOTEIBHBIX MpeoOpa3oBaTeiei MOCTOSIHHOTO TOKa B MEPEMEHHBII.
OmHako 110 TOTO, Kak ObUI OTKPBIT MEPEMEHHBIH TOK, OIPOMHBIC JIMHAMO-MAIIUHBI,
BBIpa0aTHIBAIOIINE TTOCTOSIHHBIA TOK, OBUIM €IUHCTBEHHONW BO3MOYXKHOCTBIO IS
BBIPAOOTKH 371eKTpodHeprun. Celuac TMHAMO-MAIIUHBI SBISIOTCS PEAKOCTHIO.

JlnHamo-mamvHa WM, COKpalleHHO, JWHAaMO. — Tak Ha3bIBACTCS MaIlMHA,
MOCPEACTBOM KOTOPOW, NPH TMOJB30BAHMM MEXAHUYECKOM JIMHamo-MalluHa W,
COKpallCHHO, JAWHAMO. — Tak Ha3bIBACTCSd MaIllMHA, ITOCPEACTBOM KOTOPOH, IIpHU



N0JIb30BAaHUU MEXAHUYECKON pabOTOM, OJy4aeTcs JIEKTPUIECKUNA TOK, U 00paTHO, NPU
NOJIb30BAHUU  DJIEKTPUYECKHM TOKOM, KOTOpBI BO30YXKIOAeTcsi KaKUM-HUOYIb
UCTOYHUKOM 3JeKTpuuecTBa (OaTapeeil M3 rajgbBaHUYECKHX JJIEMEHTOB  WJIU
aKKyMYJISITOPOB WJIM JIPYrodl MAallMHOM) M MPOXOAMT 4Yepe3 3Ty MallUHY, MOXKET
CoBepIIaTbcd MeXaHuyeckas padbora. B mocnennem ciydae JlMHamo-MalmHa-MalinHa
MoJIy4aeT Ha3BaHWe — " JIEKTpUUYECKHil aBUrarens” (3JaeKTpoMoTop). Beskas nunamo
OJIMHAKOBO MOYKET CIYXHUTh KaK /I MOJY4YEHUs TOKa, TakK, PaBHBIM 00pa3oMm, W s
IIPUBEIECHUS B JBW)KECHUE PA3JIMYHBIX MEXAHU3MOB, T. €. COBEPLICHUS MEXaHUYECKOU
pabotel. HeGonbioe pa3nuuue, kakoe 3amedaeTcss Mexay JuHamo-MalmHa-ManimHoOM,
yInoTpeOsieMo Kak MCTOYHHK TOKa, W JlMHAMO-MallnHa-MallMHOMW, yIOTPeOIsIeMoit
KaK JJICKTPUUYECKUU JIBUTATEIb, KACAECTCS JMIIb BTOPOCTEIICHHBIX YaCTEN B YCTPOUCTBE
MamuHbl. JlerictBue JlnHaMo-ManivHa, Kak MICTOYHUKA TOKA, OCHOBBIBAETCSI HA CBOMCTBE
TaK Ha3bIBAEMOro " MArHUTHOrO TOJdsA", T. €. NPOCTPAHCTBA, B KOTOPOM
O0OHapy’KUBAIOTCS MarHUTHBIE CHUJIbI, BO30YXJaTh 3JEKTPUUYECKUA TOK B NMPOBOJHHKE,
KOTJla KakoW-TMOO0 TMOCTOPOHHEH CHJIOW STOT TNPOBOJHUK MPUBOAUTCS B OSTOM
IIPOCTPAHCTBE B JIBM)KEHUE I[I0 ONPEACIICHHOMY HANpAaBIEHUIO. Takoe CBONCTBO
MAarHuTHOro mojst oTkpbiTo Maiikinom ®apaneem B 1831 r. m Ha3BaHO UM MHAYKLIHEU
Toka. JleiictBue JluHaMo-mamivHa, Kak JABUTraress, O00s3aHO JPYroMy CBOWMCTBY
MarHUTHOIO IOJs. MarHuTHOE II0JI€ CamMO BBI3BIBACT JBWKEHHUE IPOBOJHHUKA, €CIIU
yepe3 3TOT MPOBOJAHUK, TOMEIICHHBIA COOTBETCTBEHHBIM 00pa30M B IMOJI, MPOIYCKAETCS
anekTpuueckuii Tok. I[logoOHOE CBOMCTBO MAarHUTHOTO TIOJIS BIIEPBbIE OCOOEHHO
TIATEJILHO UCCIIEIOBAaHO AMIIEPOM.

OnucaHue ycTpoiicTBa
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RATRIRYR

[IpakTHYECKHe UCTIBITAHUA YCTPOICTBA

HcnplTaHus Hamero 3apsaHoro ycrpoucrsa mpouumd ycnemHo ! [Ipu oTtkmroueHnn
COTOBOrO Tene(oHa MOCTATOYHO MPUMEPHO JBYX MHUHYT YTOOBI CleJaTh 3BOHOK
KoHeyHo HammM 3apsaHbIM  YCTPOMCTBOM OyJeT TPYAHO 3apAiUTh IOJHOCTHIO
MOOMJIBHBIN TeeOH .



BbiBO/,

Mbl co3ganu COBPEMEHHOE 3apsiHOE YCTPOMCTBO JMJIsI aKKyMYJSITOPOB COTOBBIX
Tene(OHOB, KOTOPOE MO3BOJISLIO Obl MPOU3BOAUTH 3apsIKy B MOPTATUBHBIX YCIOBUSIX U
o IX0AMII0 OBl Tst Beex TenedonoB cepun Nokia .
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